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BACKGROUND OF THE INVENTION

[0003] Interleukin-13 (IL-13) is a cytokine secreted by T lymphocytes and mast
cells (McKenzie et al. (1993) Proc. Natl. Acad. Sci. USA 90:3735-39; Bost et al. (1996)
Immunology 87.663-41). IL-13 shares several biological activities with IL-4. For
example, either IL-4 or IL-13 can cause IgE isotype switching in B cells (Témkinson et
al. (2001) J. Immunol. 166:5792-5800). Additionally, increased levels of cell surface
CD23 and serum CD23 (sCD23) have been reported in asthmatic patients (Sanchez-
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class Il and the lowaffinity IgE receptor (CD23) on B
cell s and nonocytes, which results in enhanced

antigen presentation and regul at ed macrophage function
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anti bodi es and fragnents thereof, may be used to
aneliorate the enhanced sensitivity of cells from
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enbodi nents, the anti-IL-13 antibodies or fragnents

t hereof associate with IL-13 with kinetics in the _
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can be nmutated at one or nore residues, e.g., one or
nore of residues 234 and 237 of SEQ ID NO 17 (e.g.,
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following amno acid residues: G utamate at position
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anot her di nent -13 ant agonl s

adLrBRgligLAﬁt/ﬂnaa%ab’a I&rlagn%w% o3 et g T,
l%é 3R danh'imk&%ﬁﬁ& AT 3R&E ]Q.~4Rd”§‘ hh*étﬂeﬁ emwcmﬁ&ﬁs e

rw se reduces) an interaction,

b FLxkemtzaonisi .8.oth¢ BatiReY o fepementhest, bm[ﬂiﬁ;ﬁ? Dt} it iptgferes
arun]l%h Qe? ﬁuﬁ&t hlgﬂ@ér Qtﬁlelfv&’iégé%eés) bingteRfion, e, BidiBigEBetween
bl'ocks or ot herw se reduces) an

20| . rEdr3amﬂ|m ﬂil',rlémgeptomomlenge g., scoptplex|comprising M1 B3Rl apft h
Jﬁl ﬁﬁgpé@% Mirfid, BRY . §8 aht Qang't fe. 0 ihdHnBUENS antibody or

for 'on 0 e ternary conple

| LrdgBieht tharsotabindd toJRd 3 a{ud)megqeremm 2 inkjbity, blogks or otherwise

ant &1%&5 (aﬁnterta&%h ﬁg&ﬁ% %etWeLthILl 1—3’4@ thMt%@ﬂfe% 13 receptor

ceptor co or a subunit
t h@nmdrfx, e.gnOl-13Ro 1" orib-#B o indiziddallys Imrmamtqu embodjment, the

nF;a.nI%a ah s’ch%I maﬁle %ﬁtg II]: 25 %ﬁlb%&ﬁ&?a eJt'lE%@JP BidsA6 d 13 and

Fyes Ssequence ain vari abl €
r elgtefﬁareefmtm@ds@&nﬁlbas,élwm orfodlet\wsmdmes) ap ént@Egion] €g-Ngnding,

O e 530 P B

r e@g pﬂhe afiti-TADI Ztidody er fwtneﬁtcthdrbpfﬁancbltmﬂaﬁ SHECnteberkiOy 8h

i BRAS RHE  D B

30 IL-13/IL-4Ro and IL-13Ral. Typically, the anti-IL-13 antibody or fragment thereof

interferes with (e.g., inhibits, blocks or otherwise reduces) an interaction, e.g., binding,
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10 heavy and light chain variable region of mAbl 3. 2)

is referred to herein as "chl3.2." The amno acid and
nucl eoti de sequences for the heavy chain variable

region of chi 3.2 are set forth herein as SEQ ID

NO 14 (e.g., FIG 15) and SEQ ID NO 6, respectively.

The ami no acid and nucl eoti de sequences for the |ight

C haim-13/a-1 abdlewmm ARv. HExemplbdy, ddtibaties igtabit frqpresentforndtion of

as, SEQ 1 D NO ( 6) and SEQ I D NQO 2,
égeptg@@qy\;cg}nylex,l ﬁ/ﬁmﬁi@é&?orm of mAb13.2, which is
referred to herein as "h13.2v1l," has am no aC|_d_and
nyodspt i de E:empm«)éi-tbmhbbtbeSh'éaMytedhamnth\lhflﬁémd@g to

SE%I?B (Set fﬂ? 1‘e Sr’ggeg) o? ccp @gx),ﬁ?gguél&t%&é C}.Sgﬂug‘ nﬁ!z@B@n dnd

€ am no acl
Nusddefdd| €lg., aﬁmetedmdnsmﬁmmdtfhmnslthagtuf Thesanming acid aryl micleotide

[ f 2vl forth.h .
| Sest fr e ismy i esgsegon PLEREE et S M¥EQ
EL]]J)ENKD 286nd SE(Q’][IZ Brces, resplatiSel 2., Thdvintiho acd aggtfrmclleewddetsequences
erein 0_ac nuc
bR b e Rmn T e Bl B el R o e
@H@Iﬂ"ﬁ(ﬁl‘ Pespéetivite A@efdﬁpla@y cﬂfﬁhéﬁc fork fe. gi,l’KijﬁEQ)ﬂlﬁlSmU the

| ti "

D eSS BR st el e PPy ted Poer gt bsagh1a 2.

h l%e?sai'E@no?dBﬁl I\%&Zmél&ftfd@ séa;taé@eslmoa&e ﬁ@ﬁbwwle(r@ﬁ ofk8)3.2

an [ e Lve or
e frta horein 44 SEQ 1PLNG Y 4 (e T1e0 I iab RO ITARE Toipectivaly.

?h’ﬁié%mmJE%ﬁi %H‘nﬁéle@lﬁb e!eb Bt ed o the ngmtciemﬁ egrisbRaegiof ofchl13.2

e ea chal n_varl a re N

Sy 1obr i bo 43 RE0 IDATOHA S S s SHQ D NG Fefbeltvety

I €8 REGAiXAIfm AR N AhRE isdeRRed bRl EES, BAPURHEEHo

for the light chain varla%e é@gl on, of h13. ﬁ{\{?

seqmdfa@ritnhclﬁ&de peugRcessRrIhe Bray R yaEable roggn 5y “%%631”65

ID NOESREEd 118 ma SESPI RO s ﬂbeeumye BrRhethowidandt he

| 1-13 ant agoni st g., .the ant | r . fragment
¢ Hacisoide seqieaess isdba iahk chainyvapeple 1egipd of 13V rth herein

gt@%aﬂb I17RER5. 16y and REEOADNG:3 A0 Pahod huhied §
%ﬁ@ I?ﬁerrgil:n |%anof gsecon’aresépﬁtl glggy tg. 11-13 oc o

e.df mAR13.2;whigh gsgpfege@ﬁg,hp@t;@sohlq 3v24 @af @migo : acig agpawcieotlde
o anngeE&g B thdRdaGy cﬁaﬂ%ﬁaﬁlére&%}l set kOEh BRGR HQSE@I[D Mody6 (FIG.

n antli bo y chosen from

mAb
C h173 an SEQ 3D NOr8, resperctiyely. Thgamipe acugz_a[rgl ngglgoudgéequences for the
x%ﬁf’\g% 1€ &ébon[&ﬂiﬁivzl & RORrB KRR 88BY), n)tN@Mz FI16318)

ant r fragnent thereof can confer

a
poand-SES) @:NOtﬂnr%}Pe@tlw i Amother hwpanized éqmsqf%bdéguw@de B
Asr‘é?cyeﬁ PR i F 1268 ’Sﬁfbg SRid¥2e1Rand@bucldoBaS 5eq§én¥es%ﬁth§ heavy

ter 1njection. [0016] In another embodi nent,

amhatmdyabie regioagetforth henein avFEQ BAPO:HEIG 27) fmééﬁQ MO 34,
an}eg%?% ? Ay nfﬂer&gur{oeag dHid n@clgmde ?eq‘}{%ésq}&l the ﬁ%ﬂ IR vi810

chosen rom
h1@gidu z:fhmzszsma fgrthlhmmmSEQ\I]Q NQ:35 @é@ 28 emdn%EQ ID NO:33,

€ n;%spectwew

[0014] In one embodiment, the IL-13 antagonist, e.g., the antibody or fragment
thereof, binds specifically to IL-13, e.g., human, nonhuman primate, or sheep IL-13,
and competitively inhibits the binding of a second antibody to IL-13, e.g., to a target

7



10 the antibody or fragnent thereof includes at |east
one, two, three or four variable regions froman

anti body chosen from e.g., mAbl 3.2, chl 3.2, h13.2vl,
h13.2v2, and/or h13.2v3, as described herein. In

anot her enbodi ment, the anti body or fragnment thereof
includes at |east one or two heavy chain variable

r egitpesniL.A8Yag, hntanhodiumahwsete, SeepiL-£3)g The seabhdBangibody

Bt in W00 Bnst Ao Lhn AP hEE IR B Sy L RLESPA b I

f magoes)ts ddseieahereiacl udes at |east one or two |ight
chain variable reglons froman anti body chosen from

€.l nAbI V,
h igmﬂ/ 3, g CC:IPI %dri)’%gtﬁ et?eéﬁ_,nl% a[]nnb&é/?b’r %r‘é%mﬁﬁ R QE can confer a
se rﬁeetdnmrm prdtbtﬁlvaeﬂfdcba‘gdmsmxpémachdmart latigsnin 3 mmme@el at
or three conplenentarity

dé?ﬁ?%*ﬁ?%@apgﬁwgﬁ@n(CDRS) from a heavy chain variable

region of an 20 anti body chosen from e.g., mAbl 3.2,
cHD®L6R, h13m2mathereidodinent, éun@mhodh o@frapgnt thereof comprises at

i bed..herei
ag {; a3tone ragt{;{gep-bmcﬂﬂgé%sr?te# % con %1519 Lit %ﬁ/mhb@dyadﬂb&ﬁ from,
arwg h&AbBrﬂ) olali iz h13.241hkl 32ve) @d@yhtﬁﬂvﬁr Fyyes mothds embegfiment,

10, iE ﬁc}f% f{;ugx%%ﬁt DR inch R at fe'%sttoﬁé %@o,gﬁg%oi Qafiable

erelono anét osen
f rregipns feongjan amiBb)dly&hasenﬁuﬁfBe 2, miAb33.2\ch13.8,1332vD h13Adw.or

R R PR BT ol epfbifinnt B8 it bl R mment
y etheradfahdheles atdedsoatiewetwa hebviechaintviatighderegions frem ae antibody

h f | ude ; .
SR 555 L5308, 5 AR e g

15 v afelre&bl 12 ahaférenbodimentntha nntlHodxdyr fodzowetrtheréofamludes gt least one
mMAb13. chl3. 2 13.2v 13
d e‘ggﬁy P E@H cﬂaé? gﬂ{bﬂ rf%?}]f%ﬁo n oﬁ%‘?d £ g(rl r%%’ brlr%?ft ,
t heh1PR 181201182z @sd/ad H13 2w aﬁ?ﬁﬁbxsbeﬂlhemn%cin mkamah@r,
chl 3. hl1l3. 2v 3 2v2 nd/ V.
1 eiofieah de ggent BOERRRAcks 8 P lne, tra, or doce
Or contplezkentuaivyed eﬁ'mhﬁ%&EgIQBE{CDRB)’EDnaGI héhvg khadn wdriable regiert of an

20 PR Sog e AL G M A B S 55 8
C %b%&maheféﬁ, S Rehdt bhrtitasy) the &pinb aciad from tuolmachs) thet contact

|nclude a descrlb
o S D ORI e ansty Sufrespient IAerRet pdiie) Bteast

kn@euﬂv%s oﬁ%ulfee @PI@&@& Dlixeht cHaWDwanﬂﬂe fdgfoﬁ@f ﬁﬁmmgrdy chosen from
ypervariable | o v regi o
ot Bt Deshys S0 Sk R A itk s o iy Bork 00

25N 1R a2 nkludbsliBe &MAo adldgifréih tHokeSCBRSthat RatatIEAB] heybt another
herein, or at |east partic ar% the gf]Qo agﬂ g
§ Fme iy et aner TEBee eral el 2L el ud G figed, Btk
anﬁ@é" Sf sif (’fb@(@ 'ﬁ@ﬁﬂtw héab‘?axﬁlﬂlghbéhﬁﬁﬁ vafiatfld RGBS ah AatiAY chosen
i ncl udes at | eas d&j h% %rva({#nggh
| OBpR, § 8 OMARIT DGhES b AVl h1 518 DAL g herein.
anti body chosen from e.g., mAbl 3.2, chl 3.2, h13.2vl1,
hlfozy2, anRdhdpreferred embodiment, the protein includes all six CDR's from

30 mAbl13.2,chl13.2,h13.2v1, h13.2v2, and/or h13.2v3 or closely related CDRs, e.g.,

CDRs which are identical or which have at least one amino acid alteration, but not



h13. 2v3, as described herein, or at |east includes the
am no acids fromthose hypervariable |oops that
contact 11r13. In yet another enbodi nment, the anti body
or fragnment thereof includes at |east one, two,

three, four, five, or six hypervariable |oops from
the heavy and |ight chain variable regions of an

anhérb e %6 @f&ﬁdﬂorffﬁlﬁrl'ﬁltex&n@]s {(e.8.Dsubfilihittn2, deletibiss, 8r insertions, e.g.,
hi3.2v1, h13.2v2, d/or % 2v3, as de rlb(&NE%relgd

[ Gonssvafiye %‘ﬁ%‘“\lﬁ%‘% nalyp e PofR may REMuRT e escribe

I Netesles all six hypervariable |oop's from mAbl 3. 2,

chI3 2, .h13.2v1,h13.2v2, and/or h13.2v3 or closely

S YRS BRI A S ngges

5 aqhﬁoo@cm i thiee Thbthis hypettariable 1mpg Erotnhehratehairnt Varietsle cagion

o Seter e HeAoSr . AR SAERo AN h R s 2o
Onisidetgbéd/erdifl @r atéRE Sirticulily the%ﬂmtdandtrmonhghp&rhy@envaﬁdb&

| oop descri bed herein. 20] Jn stil
e BRI Fr b s gfeaogimenh i g R of flggmegt thereot
t Nh&Rdes Q?/]E&‘sf ¥, ?ﬁbbﬁtb&e@ rﬁiﬂﬁﬁle edpe frbhe lipathain variable
canoni cal structures as rres

10 hfsglmaf@aa@lﬂhoqy(%gﬁesfﬁﬁmoFg TmASLEY, %gygﬂﬁg 23}, 13.2v2, and/or

h13323, 25 ARG 0¢d Hfedn, BY & 1et iflcludes AR adfinsRiR foanmoiecal
structures as at |east _|oop 1 and/or IooR of the

heavpprvanabledeonsitha contars 13- IRyetasplbe nhthe grfpogy-or

c hﬁ'g%xgmt ﬂﬂgr%oiglﬂéudelé‘ lﬁe%’t’gne Aflitede, fohs ¥, Br siR@GperarBible loops
ia et al 92) Mol . Biol . 227 799- 817;

Tof9mh thechsaatang ﬂlght(c!zgg zynajﬂc rwpns oé.a% potibogdy hogersirorsye.g.or

15963Ab1 318057, @3 BYRRIY.8¥2, 8dd/é W 993, 688k herein.
structures. These 'strucfures can be deternined by

|ns ection of the tables. des i.n e
CRBIS T ot Sngrol b epatoineea e e FSHOES e Pymgryecigte
t hﬁopeﬁw nEArB) {2 ?&ﬂB lz?biéazlvﬁmm rahsd/bem 2v3 of E\leseﬂ:,letlylamd
enco assi n a eas 0
Féw)pg@aﬂa OBPfo S BnhYRSTRHAHS Ee%W*aRl}gﬁfa taﬁﬂP “2931 ‘&%SFH%“
Vv agrealligo {didTRIMBBE, ubedt wibrdWaddwol Basktor &Y altehifins i
90% 92% 93%. 95%. 97% 98% or refe apl néo%%) of
20t pabatiftigns ieleonse s la-‘ifé%OnF 1°cm °°%Fe u ?"é‘ﬁ%/ LaRALy, the

ChaoRinVihy ABh&e Loy ble% .desofibéd KHdin.Or heavy chain
var| able ™ framework residu rom a hunman mature

R R EEe A -
hﬁﬁ@ggﬁlmﬁmé lrog ni th%t(yavé)ﬂne E@&\mnorﬂdmmcmm’slag’gﬂe eoxfrfsgd;&mgg; k
7 OOReE g lopp p RICERACH S R A
25! 1 giitte Qhor iR MIcEIGIaB aMadst Rbp € ancf/érd&ﬁi%lf the heawy.and/ar light chain
PP aTaE SRR bR L S AH B S S B oS £
huﬁﬁ&hﬁ%aems*zi) JSREN B @,27(799 8137 MemliAfdn BTN 992) LRWO B!,
fr&%% a rodent frameworKk) g@pca non- hunan

mwgth#S%’&&Oﬂ%@WW‘PlF gpogical stryctprgsyThese

ang&&ﬁﬂésccaﬁ Be G BIRYILG itb@BbAbBEtables BesBribed in these references.
del mmuni zed

30 [0021] In one embodiment, the light or the heavy chain variable framework (e.g.,
the region encompassing at least FR1, FR2, FR3, and optionally FR4) can be chosen

o



or partially humani zed. In one enbodi nent, the Iight

or heavy chain variable franmework region

(particularly FRI, FR2 and/or FR3) includes a light or
heavy chain variable framework sequence at |east 70,
75, 80, 85, 87, 88, 90, 92, 94, 95, 96, 97, 98, 15 99%
identical or identical to the frameworks of a VH

S egafﬁn(ta) ofigha ohheveynchgiervatiabiefranyeyresk ineluding atfpast@0%.r85%, 87%

/ ,ndZ /T %g"? U%?é 39 A”é’é%, 'or ég? T’@()‘VC&%M h&&’{'e%‘ldues from

huhan re uman consensus
s eqhmnmﬂxghem mbawschah vmmblecframmrpéc e-g @ Hght of béavy phaigyvariable

ition er a \Y, I
PP Rheath reRe ki 3l el E3Binddy Bl Derrh it edfiendl s
5C h&hrﬂén cbhsensh lsequafik, or 38hmaﬂ81hbody4dcscr5&Lhereiﬁ;L(b) $lght or heavy
.63L, .20 64L, 65L,_ 66 67L 3 of OL <o o o
e eSS P ARy el o, o
dongws o 95% biee bmm; ¥ici6 Fegidads fbhd a hbirdn 1ipAtdk heBGtdhail Fhtjable
39H, 4311, 45 1, 8H, 6 H ., 7011,

73femewerk, egd 13?53?1 edyy Fhan y g E'g%ﬁ?fmgifa?s 5} @9 pyfumad

( ﬁgﬁg&éjé.rﬁgodyo?] hiigantsabine @ét{ﬁlbﬁﬁ’ej ﬂgﬁnanl[c&&%}ls tequence; (c) a non-
],Oﬁohuorﬁl nent t Feé rg'l?(t)d%l n. I nclﬁl%k1(ﬁé t e St oﬁm&e%thathas

f 1 98B fibd 2e.g. Oko rRmBwE @ﬁﬁetﬁd’tﬁk%fo&c&iﬂﬁnﬁhaﬂt:ﬁ a.gt, demﬁ]umzed
framewor kK which differs_from a.f rps oh é
at o1 RRSALLY GHEAIAndB oA egebodigief, the i@h °V£§%ﬂ%’y graitgvarlgle 12
15 frlaﬁgw&& r@gaaﬂ?a:aem?ﬁy Fﬁgwmwmm) inbledesradighi srdheavy chain
i ncl ude one WO r our Y i X
noMaAieFRIremRIkseateRcs 3% g“ﬁ& 8’5%&?0 Iséasg t 888 h%sggm? ‘ﬁ gg rbgtsﬁd 98,
150“ §§%f1&’éﬂﬁ@a1 bﬂlc_lgﬁulg%g@ﬁ& ﬁgﬁé\gg:kffg d;ﬁ{ 5dmentE afifian B&mline
an one,
enﬂm ?féﬂPP -5 Qe DRE Sy I 93¢ e‘lnpwe%ﬁgz %&1 E‘]o‘faéﬂl}?)’r'f’ﬁ}oﬂ
of jfchfiles RiMan2Q5bhed &%bﬁiﬂx?@on@éhs@'@e@&n@&bﬂd&@ﬂlbﬁa 6€more of the
_vvhl chis at |least 80% 85%_ 90% 95 %1%]9 té ]g (t)/
98%1109@}% Rsasmml@(n@iferqba@ﬁiqaétéiveﬂswv L tagFRR %‘F
Eaﬁmd&%&f gﬁ%imn?m %lsn, 368, 8L, 490U, 2L, 4411, 8212,63L,
h13 2v1 13.2v2, "and/ or v3; _or which |ff L
20at 641444 661, 67L, E§3¥,e5§Ld19és711bJ§LrI8é§sg Tndgh. aglordm ¢ %’61% of the
Or Al bl @;&{%ﬂ?&fﬁé‘ﬁe?@ cﬁmmﬂ a@i Q4PL%HO§I7PP1‘39H6WBHMBHHMIM

desard her ei n hl 3.2

h1 §8EL/60FL 47/ GSEL FI13, 73H373H 541[1:01§§I478H r?IHn%% %%oﬁﬂﬁ@ﬁﬂom

on acg&d thme aw? uMBdrngP! € domai ns include amino acid
p0|t|on Int rarremorkreglonthat are varlously

derived fromboth a non-hunan

o081 ant A PBSEREdn RIS 38 sh 8 P A P WL o
29" 2Q@friHeiOBR, e%egm&amE@lbl?l%fﬁ'nﬁltanﬁhﬁreb!ﬂﬁmmllastone

domain w II i n¢l ude a nunber of HQ@ISI“ ons. at 10 which

{ haraEeRt W LTS Rt TP RERARL 32V Bbleft pRRamind Hcid
nort]ﬁh UERRst 3Nd 11509y 1406861 & dino AidER FoPéxampR(He frofeir3 ikbhie one,

gennl’i ne séguence) Decause the twg are identical at
t h&wo, three, four, five, or six such non-human CDR’s and includes at least one amino

acid difference in at least three of HC FR1, HC FR2, HC FR3, LC FR1, LCFR2, and
30 LCFR3.

[0023] In one embodiment, the heavy or light chain variable domain of the

antibody includes an amino acid sequence, which is at least 80%, 85 %, 90%, 92%,

10



position. O the remaining framework positions where
the non- human and human differ, at |east 50, 60, 70,
80, or 90% of the positions of the variable domain are
preferably. identical to the human anti body (or human
gernml i ne sequence) rather than 15 the non-human. For
exanpl e, none, or at |east one, two, three, or four of
SYSH, 9TUE MBI HING of highee idenkcap i variable ragjontyd an awivoily désciiled

teggfﬁigfgg hglﬁx ﬂ.tgpkppgglﬁé 5g]r, 'ﬂﬂ,‘%tzg %dﬁorgiggtzill on%ﬁrﬁhfg% at at

B%tﬁtﬁfﬁr}esmie@ bﬁﬁgﬁﬁ?&n 40730, 00, ok 1O re3idads, fromiatvadatde regivn of
e non uman I N
R N AN T

sthree, or four such 20 positions can be non-human; in
LC FR2, one or two such positions can be non- hunan

in LC FR3, one or, .t S sitions, £a

| S e e SRR O pAE O the P e Wplite B dgm acid
V Rbdifidtlsen e Giafiewerk régﬁ@n tamrevanousmaémde fromrooam mm ta!mad
seq uence encoded b

Ielc sgguence r .
h@p@bq@}y OF- HOHATHRS 38 i/‘Bo bqgﬁgﬁdge}q&ugéantag{jtg)% ok e%-qllme
aGlghe SR FBNSAMPRSEE lvhﬁdlehﬁfn@inm(l énofude aamﬂﬂiersqf @oslﬁons at

nucl eic acjd seq uence cleic _ac

10 or¥cetbe SRnaAT AERET B CEGLEHOU UEaRT PR PEPRp AR
| @GR FRIbEAP ﬁ)(r hurﬁa:ggermlﬁibds@diueh@)fbédaﬁtd igemoyare idetticalnt that
stringenc gh.stringency, . or very _high strlgg%
C orilfien. dohe EPARRRSFTRAORY BrssiRs WY (6 AR A Ruiman
desks Hedst ! 66, 7o, 8[006}2)6% dﬂﬁhé}ﬁ:@&xbﬁof&]ﬁﬁ)ﬁﬁameﬂbmmhh&
anti body or frag nment t her.eof ri ses at

o ReE IRy g oy sy (GRS ARG sl athe than

15 €t nonVifHlaBDFEr &x8t gl@rh%ne i 184t éHe, twaibAeR, ecotk cfeaghence
as set forth in Ta

O et ek B b Bt

f QB th¥élbhimaRFoR exBPHe HOEC FRDSIn BE v duyh péb@ivhs el be non-human;
thereto (e.g., a sequence at_ | east abou 5%:

950¢IRE, one proPe SRPRBitipnsicaR hepoprhyman, b B‘f%?bé 80T

byfo %&cﬁl&ohé&n%e ngn-hénanlﬁh L@FRi Bond ia0hAs] ¢ f6e Sidlues
from 13, 14 15, 16, 35,
20 3@positiprs cande her-humeso IrFeﬁBi oenir RsPHORAFIIENS 48 P g human;
VL 1 %{}%ést‘z!‘oge&r%m o8R6REhNbndhuias! €i ¢ aci d havi ng

a nucl'eo seque ce as set forth in Table 2 (SEQ ID

or. 34 for VII nd/ar SEQ ID. . .
2. 100251, 8 Sngimfimomt e pavy ok LR GG vETRE-SHp ) yprote
| dRAhiGah ahbRf BldRedRn encdiled SR8 HEIECadd sdq&afeé desbribdd herein
85% 90% 95% 99%or nore jdentical th ' h
di qrfmle@wcﬁd%%wdﬁ?aw aquucigic agie seqgnce z{tf?ed hetein (c'5.,
25N Us‘ile&ﬁs hﬁjcj?glc L@tk b2 x.'m\Q%ld aciddequgncekhatencoli®s 4, amfino &;xd

In yet anot her enbodi nen t he ant|bod&

f r @gn@m desprdlyed dereind gty Gogplement, f- éa&%&%}?& T A

CRY | singaidydBAdtidrS Hir@theh d{Eation
tﬁﬁ% %&tg&é éthjence rgglr%ée‘t %ordtyh [ ana’Eﬁre f ?%ITEIQ I D

NCEYDEQIOD @@Cflb?d lppig.or VI |

[0026] In another embodiment, the antibody or fragment thereof comprises at
30 least one, two, three, or four antigen-binding regiops, e.g., variable regions, having an

amino acid sequence as set forth in Table 3 (SEQ ID NOs:13, 14, 15, 16, or 36 for VH,
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K

CDRs 1-3, respectively), or a sequence substantially
honol ogous thereto (e.g., a sequence at |east about
85% 90% 95% 99% or nore identical thereto, and/or
havi ng 15 one or nore substitutions, e.g., conserved
substitutions). In yet another enbodinent, the

anti body or fragnent thereof conprises at |east one,

-t vangd/on 8 EQ M s, 11 1 18nored5 fori ‘gh), oxdsziqweneasubsibitially idghiagal

hayi i hlo¢

( gﬁ%&g I(%Q 1\élggq\?_egnce % 66215&%9@%9‘? Codde 9%%3&2‘%&)% %’oké’ld;@lkaglqhe}eto,

r s péhichidiffdrydy noamora time GUEISCED, suh%mm: pqd tepidu¢sdimmt 3GQ UL

t . ,

55905, Fp S4B EARbu IR 0%
50 ﬁgcl@des AV ERandloh VL dotiainenseded bya nudanaed avthg a nucleotlde _

substitutio t

Srenisath oo o L AR Bl B & Vi gapopEo

It vmlaﬁ i fzase;, off 33Ufox \é]li), ¥fa Muéﬁb%suﬁ&&@aﬂ? ilmmtlfkﬁmhyreﬁ»r(d g.,a

i chain vari e avin n
NP Ry R A R L R R
24hffér95y2 }1(4 Jnofé% 316 35,36 %ms:ﬁucxeehdes RS ERED NOMND, 21,3 4,5,
or for

1- .25
103663,7&1@@ s ha oy e B Db et e ot

d H?ng%laﬁl%?]slt @xibtsfwo axbtgi/:éte (moﬁoﬁp%ea%%mrﬁ&%alﬂé regidhdaving
i denti_ca ereto, and/or i

S \AFHRQ Acidisguenge 45 set f e%@eﬁas dr}gﬁﬁﬁ NQd%o %i)“ 24 6557

| reyRré 1-@&%@&%@%@% Eﬁce sﬁﬂéﬁn@dm&lhbﬁdb()g&fs theretg (&)} a

t her eof conpri t hree ot.bi a

hfﬁer%eratéﬁﬂftéb%éaé ?Or/e,r%ﬁ‘é» ﬂ%/awmeﬁaﬁﬁ?h%ﬁ%? gndfpy having

157 €e epmhe\éhmnﬂlen@egn Boridérvéll suB&tinaides. of yét'hh(@i'&ﬁ’ Hﬁb&ixment

hypervari abl e 1 oops 1-3, respectively, .or, a nce
L}ge%r&m dre9r) fxp %ﬁﬁhﬁé@éa%mwe%aé%e&st@ee’dw of thr % oga
| Q?gﬁ chaﬁpﬁ%m@?eg%n%v{ﬁg 8P%4in® 294 QquéHos & deOPRA irCPdble 1 (SEQ |

theret o, and/or “having one or nore_ 12 SUbStItUtIOﬂS
e. 1 NOg&n 3807 Y for MsEPRET BOEPCtYeR )08 SeigRqsubstantially

e rﬁ?ﬂ@ld@ﬂg ther%@?e Eng, keﬁ@&ﬁée at%as!‘ db3 08304, 90‘%999&@9% or more

onprises at ' east one, two, or t hreé Chot hi a

20 hylémmdrﬁler%i%l aad/poiAying ope @m@re sybshitionsas &, PAPITYI e

J eﬁb&ﬁuﬂeﬁéb th fi’gn(ﬁﬁer @ﬂb&ﬁﬂngnt Stﬁ&&iﬁ?%@y SfraEhedtMeReof comprises

hypervari oops 1-3, ectively, or a sequence .

s Lﬂééqaetmpb,at?vb yihtige ferrofjsies S¥< R?tftpm lseaméargi lightchaigigak]
%gﬂssﬁavﬁgg#gmﬁg%&ld%&@nc%gs/ Qet BRI ‘Tatﬂ@[ ese@laiosab, 23 24

the having one or nore substitutions,

e.fgr VH@&ek-iwgspscmygm mtSEé'H@NO 190208Pr 31forKbCREs 1-3,

25 e r@ E@ ortalgiﬁgles s *hn&ﬁly%@ﬁl'oﬁgg% {Rdreth (&8 r@sréﬁuence at least

onstant ‘regi on having
anabam §5%6, Q@%d95§/e.q>8%m@oa@ds@calftbercth, 3ngy/or Vg one RKINOTE7
AG9 onol ogous thereto (e.g.
a ggatuenggg’r%e ?‘ggai'eégg‘%bg@%outﬁss% 90% 95% . 99% or
nore identical thereto, or which differs by no nore

t AR, 2, B yet anotigpembpdimert, thpgntiodycar dregaent thesef pamaprises

S )
SIS0 e s loS ERARIOIS B07 ol

304 region having an amino acid sequence of VH Chothia hypervariable loops 1-3,

respectively, or a sequence substantially homologous thereto (e.g., a sequence at least

about 85%, 90%, 95%, 99% or more identical thereto, and/or having one or more
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human kappa constant chai n having an am no acid
sequence as set forth in SEQ ID NO 18 or a sequence
substantially honol ogous thereto (e.g., a sequence at

| east about 15 85% 90% 95% 99% or nore identical
thereto, or which differs by no nore than 1, 2, 5,

10, 20, or 50 am no acid residues from SEQ I D NO 18).

| uystitutions) t.ae orsedoatkiuhwitttions)t Freyeqadthiso dx;abqﬂunﬁrrtatgmtbody

AR S o A O

here alight em&i;aﬂamey@oﬁfmmg a ammb ﬁdd amfutncetoﬁ €hothia

anti 3. anti ragment thereo

o R A J o TR R AT Sy sif Bofi PRyl ko
51 YRigC akdqperts EBast hbokiB85%, 0%, w/a,mgm nhnﬂuﬂsntwal theretopasiior

one, two, three or four resi due hgtu grom e.g.

Sdjeving onesey ”E‘t’:'f)?@’f“ Q) e cé’gsefv@%ﬁ% g‘fﬁ' si ne 101

(CDR3), Tyrosine 102 (CDR3), or a conservative

sybedg)t uti om ahlhme:esﬁhodmfent, the alteE-¥3 artibbdy erdfragadshighereof

region s h or d . : .
séi?H’é’ﬁéeé a fgC;F}gcogsg:prFFgog SJ?&Jqﬁhg@ {forth in
OrSEd I[i’ﬁlaalolsdrhlséqh%ndehaltsmﬁﬂlyempmlm@ousahereto Iﬁe ani sequ@cc ot

resi dues in Vv, hai n var,i
loenlﬁﬁa?l??éms%tgﬂé’ gﬁ? %&f R ?r@h?retto ’noer r e dé%%%??ﬁ%gmre
a hgaVy, shaj 3, mvmon aﬁbﬂlc&actcﬁgsldlfes &batsmmeug) ot atl 3,

typi cal |y hunman vi a e or

| e405EsRIA gP%&Mﬁ hﬂé@“h?f&mmgﬂ %eﬁ’e ge%“élﬁg‘§y ‘%‘H’F@'gs 2
ni Klﬁnantk@ﬂ)a cBhstat€ Bhairl Mingen alhhlloratﬁ@ébpencﬁlas fab fortbee SEQ ID
resi dues chosen from,

CONDIHS o34 Sveiee pubsatall HioRloe S tieip e, el fapls o tcast pout
155e¢99n 805 94% 1823 or ninte idéﬁudiﬁthér@al:&)whlcﬂia’ﬂffmbﬁﬁo mbEIRe) 1, 2,

(Tygba@; e 5@%0 Shreniespann s 1ERBH. B3RPl fertbbaiment

Ty#he %ﬂ%d}%&ﬁ?ﬁ&hﬂecﬁh@iﬁﬂm@b ahindh 1308 cqrisbR3Egiomandsa human
13 conservative substltugl on thereof, of the heavy

¢ hiapRa capsteRitshain, g BIeSHBAHSTSP- FI G 29 according to
the I.i near sequence nunbering schenme (see al so, e.qg.

Fl 8026]7) , Olln %t andikes einb6dimerit]thé anticll s tbailyteo fragroént thereof

am no aci resi dues .i he.heav i
20 ORI ARG DL (. NG Gt |- 2y fuman 113,
fr G\iﬁ dnhRh@&Ok atlesPsesHD, mreheafoyu &s1dirﬁa|chos¢mfrpmb¢ g, Serine

rh§ 6 t at COQ%?&SI;%) *’58%‘?’3 gbﬁ?%%%r? Hre egbzo(rbD#%b ofh?

r e&bﬂdéﬁ&w@ BesEeftibd BBleof ofthe hédey tam \aaat(lmgibp shSer inféG. 29
53 (CDR2),. Tyrosine 101 r os

or aggordingde Ft\?é’F‘FVéemﬂ“F’é?rf”éﬁzﬁeﬂ%?%S caﬁ’f%%w a ’va?‘i‘t

25d€postiak thaf &ﬁl"é@%néito s%Eh Jnﬁﬂ& hci@fegidudsidthe hbervgeha:ﬁ Oarrable
fi ve, . SI X, Sseven nine,_ ten, e

| e

¢ hirieianin cge oFbukmaR b BLPADES TERISY %ﬁ‘?‘h%’sﬁs a gy chain
| sl Sy r;@rﬁoxg’@at(cg%} IL-$8 iyl hurh BB, vidlvanden &, aBB forces at
(CDR1), %(’{ptophan 47, Serine gﬁ &9 Ser{“LZ
( CBRgst orseon iresgopt e SIX, 38yFR S8Rk 1i5g t?%ﬁiﬁ%“’ X
98, fo%%esxd%%@ﬁfo&ﬁltﬁon%% g( mme & JoDRG, Sebide Bﬁmn,
Tyr05|ne Tyr osi ne

30 Alanine 33 (CDR ), Tryptophan 47 Senne 50 (CDR2), Serine 52 (CDR2), Serine 53

(CDR2), Tyrosine 58 (CDR2), Leucine 98 (CDR3), Aspartate 99 (CDR3), Glycine 100

(CDR3), Tyrosine 101 (CDR3), Tyrosine 102 (CDR3), Phenylalanine 103 (CDR3), or a
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102 (CDR3), Phenyl al ani ne 103 (CDR3), or a

conservative substitution thereof, of the heavy chain
vari abl e region shown in FIG 29 according to the

| i near sequence 15 nunbering schene (see also, e.g.,
FIG 17), or at positions that correspond to such

am no acid residues in the heavy chain variable

d epRdefvatiydB&iution ttareof, € thedrdvyathair mirjabteregiam shownlia FBG. 29

B e e e T g

| |.po§,130ns\thzﬁl corhbﬁﬂfrﬂg@mcbmﬂm aaid rasﬁduleemshe lmaey cltamVanable

f fj du h f
sy i Ehog pegiiert T HEPed S B Pt ifecf oparist g eavy
5( @Dﬂﬁ)vmaﬁﬁﬂ@gl&gthﬂtgzoﬂl@cts Wwﬁcaﬂy h?hixﬁ%ﬁl%&a(h@ﬂﬁ@én bodds at
nservati ve substit t hey eof, A .
AR oA o Y TES G ST R SRt - ST Segine 53
t f(enkap qi?fosﬁn@ YOEE@DR 3 UIRsdire102 SCORIEor 4 RaSeraitive substitdtion

FIG 18 I'n yet _another enbodi ment, the anti-IL-13
aﬁ\‘?rt%cdaﬁld &2 Yap ag&%?ﬂls fOFrEs @it 108 AR Pk 4hrse, FoUgHTve i Shven,

V%'igh@%n{% t%ﬁgz'lé%h wéwe, &méeac&%dﬂeeaf%mdﬁaémhs@h kir)ém 5.,

rces at at |east one,

10 ¢ \EEPRWCWF é@ (CIP%Dr SeqﬂFéé(CERk) Al?Pm SRR e PmtpphanHo Seiine

fr RS isH 13122
Lng ngﬁzgSemﬁ%quﬁn V1 8erdie 5(3@@51&)2)@2;2@ 5 @c )I(tn;gi%gﬁg%

( CORBP): %B%Fq%t(%b%),%mo (CDRR), Emﬂﬁ% sine
01108 (OORSL PHAYalfind WIS(CIRS! 2 cbitereele ol ther&@lof the

chain _variable region shown in 30 according to

t Heayy ghaiavadabin regien shoumpe FIG ¢o sfleq?e%s todhe linsar sgauegee -
15 €. Iﬁmbelllzﬂg@cheh@(see alo 2O 1YY, 1BH0A boBiYns tHah&rREonk @5stcR

fragment” thereof conprises a light chain variable
r eggiemacidygsidecs in the heavy chajigvanablgidempiny human 1 L- 13, via
hydrogen bonds at at |east one, two, three, four or

fi I[m esi dupsinéth@saibodinten, the afti-IL-1% aftibpay atdgthedtlthereof

AsCBE’Pa@s e e PR o 1 e g 13, vi

Ey@sdnugeat%uiawc bitditwd) thrbd) &Jue 6f fiveQtsiduee cls@hrors ad. N
varla le region, and. via van der VﬂaI&:forces at a

20 | hsparagiae 31 (GRR Dy Hresine R(PR1}, Lygine 34 RlafAS@évgwe

I QEDRYY %gﬁ%@% S%DRG}; ofa BonserMBRA At o thefebBY the light chain
Tyr05|ne % Lysine 34 (CDR1), Arglnlne 54

( CBRebe regiop ah%@ i £1G 0 Fegardips toAbplinepEIcaug e DYTRYSRAg Scheme
TraRta8hap 131@01&)?3@@ an&ﬁer%msmsﬁ ViR hMETIS DsdEbbdt dron

t hereof , of the chain variable regi on shown in

Fifagngpt th@eqfrcema@sef plighishain paigblespgirnthetcoptant By hdypically

25 SARENE 1(-38Si 23 Aer Wadls foréek & at 13t-onk, NS, ]tilneé "fowﬁrnﬁ{'eh §i%, or
enbodi ment’, the anti-IL-13 antibody or fragme

t HeYaEgRsidugs elmqur%§ Shespgraging3] 1)&»&9%&6@8@9&12} Lysine
r egi epR 15, th&%g&e e%nﬁe SCLAap%:agm@G (CORIPA s datk D8 (cmg)

hydrogen ‘bo herei'n. I'h yet another

erfrgptophan 1 00 fGQR%mruacpln_sem@hveeﬁﬁbﬂmW thereof,rof ghedight chain
t Rereqt re%ﬁv%ﬁévﬁ?iﬁﬁ@%‘(%zcc&@iﬂg td @b findaP @b @ik ARrBe scheme

regl ons
30 (see also, e.g., FIG. 18). In another embodiment, the antibody or fragment thereof

comprises a light chain variable region that contacts IL-13, typically human IL-13, via

hydrogen bonds at at least one, two, three, four or five residues chosen from, e.g.,
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contact IL-13, e.g., human IL-13, via van der Wals
forces as described herein. In one enbodinent,: the
anti-1L-13 anti body or fragnent thereof conprises
heavy and |light 15 chain variable regions that contact
1L-13, e.g., human IL-13, via hydrogen bonds and van
der Waal s forces as described herein. [0032] In yet
nophesineIH@DRIB nlty,rostrh62 K([‘.DRB), Hydix&gﬂr(C@R,l) @\sparagine 96

-1 [-13
agg b@?fﬁta{fﬁg (gﬁgﬁ) Pfeagﬁogﬁ ? s 0y ntgocx)lotpergoq'rg%r tf:esl?g‘cht &hain
mﬂaﬂibl@fégloatan@ OBiviah QW kB, forbs at d0leastiGe, tivb, thifds, folid, fivB3ix,

87, 92, 1 f SEQ ID 20 NO 14. th
o SRR HR R SRy EnATRERRF P LT R L BT 12 (GRRD
5 arﬂysmls B4 @@Rﬁn%igbﬁh%}ﬁt 4qtcnknﬁg\nmt iglﬂsd%r(GMf ,Wspdrtate 98
sesarrualona OoSIT1 Oon .
T ACBRS Srmtenaib i CBRY. AEScpsive s{pai g hePpefyPTRE light

t RBaiARkdiabldredidn SHotwn RORIG. 3@hcchidae te linbe keREnce aURbERRS
one or nore of the foll owi ng substitutions: Lysine

r sphemecdeeia{soq-8uBR K- at position 3, Lysine repl aced
by d utam ne at position 13, 25 Lysine replaced by
Ar[ge3ijne atmpasthéd edibodithent]the eﬂnunm areipbdyom drapyierltizentafe

at p03|t|on d ut amat Y.Gl he
10 p soppriss baeyy e Fght Fhatn Yag, *ﬁa& np s %%Fﬁ& i 08 p@%‘ﬁ“’ﬂ%
|44\m|1 Ry dedgeh Bénde Fpa@gmgd beéelhym Yt aritithep aﬁbdmrﬁéh; ;tlie asnn-m-m
sol.euci ne repl ace er n eri.n
- aBf et ByEmah el SUPPRes S PO HES S AE o S
Sycont%ﬁﬂllﬂee Al h\ﬁﬁxﬁlmilg nllW? dbEhale EUrchg af &ptrivee gerbiyi In one
al i ne, at posi tio r reon re ce
! toioreat a0 sbodr KRR aREsol fombies feaps i ik
15 aN@hiQari SRS AR R, coﬁtm ni—b , b, 2inag N1 R via Hyd@gen bonds and
anti-|L-13 anti body fragment thereof, conprises a

Iﬂ@ﬁ@maﬂﬁﬂﬁﬁV§FF%%?%ﬂ*%ﬂ?ﬁﬁ havi ng one or nore
mut ati ons at positions 3, 9, 12, 13, 15, 17, 19, 22,
4qp03], 62, InGﬁt andther &dbodBhizent, &ﬁa,IL&ZB anﬁ@onist,&?g., anti-ILAQ8 of

S D NO._10. t her.enmb . [ i h chai
o A BeET Eagh et BT CORRISE Reary S e g by bk or
f rrﬂ&aamtt t atibﬁfzft@@iimc;nfs V) tlbﬁcto mmpr 755 €5 88,87, 01, oﬂblﬁmf SEQ ID
mut ati ons at positjons ne
20 g St b ano et GRa AL C By O VAP B G e
andntibddy ok f@'agctﬁidt Bﬁﬂ:}éf ﬂﬁhérrca@ﬁlgd&f a ;d&taltxeﬁ)ﬁt p@ﬁﬁm.’o SESEQ@IR
or _NOre_o e substitutions
r Pl 15 e@ba@ﬁ’ﬁ?tng‘mgfa%ﬁﬁgﬁ“i Ya5iibls regiom pf \t/br? '%e‘;}? Fuibedy
gyorl‘ﬁtgﬂx'e?ﬂhdi‘&f t@émﬁ%@é 611;\'@[‘1 mre o‘Ntl&ll fbmmgiﬂgmibgb:ﬁ,ysme '
eri ne a OSITI Oon ani ne ce erln
e Ibred by SBoP ALpopinh AIOER jEERCH Dt SR e 12
25L 'idé@gplz{c@@{)ﬁﬁﬁgqm:@é' at‘pf@ix’dlcﬁxel %ﬂ@&ﬁﬁdrbﬂﬁbeﬂ by Aﬁniﬁe&ﬂpd’sfhon
artate at pOSI tiaon

Al a
" o ey repRbd iy Glyeimat PSR ALoATEging FEAHIRY SRRy

T RR13K A8, RAbinBR$EHAENL P ysine Gt posRBn TS, Iﬁﬁ&lcﬂﬁeﬂalééyd by Serine
Lysi ne at_ position 46 éérlne rep | aced %{ JAl ani ne at

po&ippsitien 7 Serinesenlecad brdsnaeging éteQPS’étyn ¥%Seriue rgplaced by
P oﬁ 1ahin® % RSitioAb AMABoliF RS bYW aBRe At BSsnfi"Jn RS THr&Aine

30 replaced by Leucine at position 113 of SEQ ID NO:14.
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10

15

20

25 ©

15 Arginine replaced by Gycine at position 72,

Aspar agi ne replaced by Serine at position 80, Proline
repl aced by Serine at position 81, Valine replaced by
Leuci ne at position 82, dutamate replaced by

G utam ne at position 83, Al anine replaced by Proline
at position 84, Aspartate replaced by d utamte at
pPEeB3)i on 85n anéter étﬁbddeﬁém,msﬁllbw anFAIgem;tl ag aaitinle.- k8t antibody
position or Leu0| pl ac ea11 i ne at<p05|t|on
D egmesibs s gyl FRERNE oRETE SRSt §%ent ,

t Patalors 0 PEktioRs 33712 gemi;mndem 116, 2962064, S0, 8RYf83, 84, 85,

i ncl udes ane or has
D BN el Py SRR ot rin
Apithé &RLITOTB HERESE,; SABRBEM thétedfomﬂhéf&&ﬁpﬁsw aiieCor more

O o P b B B, bl
15&"@1@&9 G0dothe ABEVED aﬁﬁbdﬁ?‘br IFRdntent theRotlcompridesdne dr hore of

. gstrons, or Table 12 (of Applicatiaqn
1@2 é@lmmhatlm@ﬁﬁmﬁmhﬁd Tatagipe gt 110551011]? beucipeq
oﬁegihcgi bmgﬁfoﬁﬁgﬁt posiion & X&lﬁﬁh@repﬁ&% bylSéAne Qrpoﬁlﬁ&ﬁ‘ﬁ Adbnine

of the heavy chain variable  domain,
peeptap@dhyﬁqnye Ptrpomz Yalinegephzoeq bsaé%ameﬂﬁét mn 1%» ucine
Re at posidonR 151@11% iﬁced By ﬁ&ﬂartﬁt@ ra?ﬁ)s@@l%ﬁi’
have an RMSD of . not nore : 1, 30 or, 1.0
Ahdpoineaeplaced by Valine af eoatwasl& %"PPEIFPP!?F%’S]’Y Bs?ongs@mswon 22,
o @‘ﬁ.ltat%i}%’ repfﬁ(:e& W]?y%m‘a bt ﬂolgﬁion %mﬁé refalgged %g’hﬁmﬁéﬁ IpBsition 47,

varil a partlcu arIy N or In, at

| &a@cmmlam abing a{ poEit 6 AMEISREP aceRbRoy Seris AepFtion 64,
O . %ﬂm@lrelplakgf lﬁ%l% it Ip@ﬁﬁ@n 24 inekEp1ded BY S 2 position

q@ﬂrons rel ative to those
sBQ,ch@lmeegﬂacpdlby Smat prsiiion 8tnéliapreplaeshbydreusing ptefition

bEi‘ %lﬂﬁmfa{e?%&@& b ﬁﬁ{tﬁﬁﬁe étgﬁ%ﬂ&he@ Qlalﬁﬁ{e b cBd bﬂpﬂ%ﬁhé‘at

as a ba one conformation of a CDR

dpesitiantidd Abpartata i placediby Glutanpgast pesitiandi, Yelins zerdarodby )
AR ARG YAl g e SEQTD

ADBX:1@Gat i on 16163-029001) an RMSD of not nore than
1.5, 1.2, 1.1, or 1.0 Angstrons, or Table 12 (of
%3‘4& ati ony a&xﬁﬂe@%mg @l;t) the ﬁﬁhb&@ aﬁflgéﬂ‘lﬁmﬁﬁg @a ﬁ

2, 1.1, or 1. stroms vari ab

c ﬁwrealf ineluges que of @a@tCRRS athay 2 taglhong gopfo Sfia) BO%
QcBQ%O’J/& gaﬂé Y% g&@@n&&&a 188%0026601 92 %do@l ﬁ:@&d %LRrefd@wﬁfbn
ant | escri

ereln, in the region

aﬂ&lM@D) me’fm Yean b lohs: L 910708 @}ngfqprq,se’{ab&]blt QQ@Apphcatlon
2 If%od}@%l? A ARNdD J)?mﬁﬁ{o@gﬂgd 85,1.£19; or la@tAnth{mrH&or Table

fragnent her eof COHDYISES a %%ﬂcﬁaln

vag i(cztbﬁwhmgnéﬁldilamﬁm}) &raa RMSD pixros mers than 105151 1,or1.0
p%‘ %{E 8](%16)19'% e,‘%\g 0 axreedbq’ﬂle@:DRs?& 'theq{%av%am%%nable

tations as

. d dsmannbieﬂ prstigilarly, in £RR3a01 ih gﬁpast:M| GDR@aP BalbP&1randg CHOR3,

30

CDR2 and CDR3, or in all three CDRs) have an RMSD of not more than 1.5, 1.2, 1.1,
or 1.0 Angstroms relative to those structures. For example, one, two, or three of the
CDRs of the light chain variable domain (e.g., particularly in CDR1, or in at least two
CDRs, e.g., CDR1 and CDR3, CDR1 and CDR2, or in all three CDRs) have an RMSD
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10

15

20

15 having one or nore nutations at positions 3, 4, 9,
12, 13, 15, 17, 19, 22, 46, 47, 62, 64, 72, 80, 81,
82, 83, 84, 85, 87, or 108 of SEQID NO 10 (e.g., the
nmut ati ons as described herein). [0036] The IL-13

ant agoni st, e.g., anti-I1L-13 anti body or fragnent
thereof described herein, can be derivatized or

| bfidoe thoteaha1os, N 1.0 uordtl Angstroms kedativiedq thesegtruct@s. In

B R G B
aﬂﬁrhzg@ﬂlab agwhvie, (has 4 baokbone asnfixrenafiomet 4 GDRIdEsgribédrik ddble 10
s Apptration {10000t oA Rk P FELE ool BRI} of ot more

ofnagn.s, Iyl 16 bt BO A&’@Eﬂrdﬂx@&’abls uCfof %pl&d&hantélbwwq%) g an

; biﬁgfgpgliﬁérg%aeapn?gx i I f I C@%B%%,Pogqgﬁgh%g%ﬁgcaﬁon
Oim@mgaﬁ) £ QOA¥SD ﬁnbﬁﬁlm%l‘ﬂl%h@ 1enhoobrrmmngmmsl ITht 3

CFebsiomaiscr: Hatbarian: it e bRl R as DDA

COSROSHA, i999, 949@%&99%addnﬁcamwanrhmﬁwmdscabmer@m elgh in the
conmbi nat’i on’ thera ., combi ned with ot her

a@PﬂftfﬁglO’éﬂ}j’/Off'taﬁ’éW%éﬁﬁ‘?‘l? agents, which are useful for
treating | L-13-associated di sorders. Exanples of

| k0038 assoqh %t@ﬁotﬂérfeﬁibdﬁmﬁnﬂ the [TL+IE anthgohisg €., At- IL-13
limted to, ég rs 30 chgsen fr.om on

r &y op&?roq: cgmpgseﬁ a heavy.chan Vf%ab e reglggﬁawn& orie or
aﬂft')re ﬂ@tﬁﬁ’dds af isitioaes3, NBEL9( 40, 42, 44am, nEs3psle 92,@r il tF eSEQID -

NG te 6 b s b U5 Bt i b Ffrn
P%ﬁﬁ)@f}fgﬂ gilofe\j\ﬁé&@uc{nmﬁa)smo@m muisaelns Dﬁ??’: 12;2%;;92 r4g 62, 64,
i Bck0 82 Voo b Bros e o NS G e aRypgp i Bedivea

apekeyll Nonary fibrosis; atopic dlsorders e.g.
resulting from an |ncreased sen3|t|V|ty to IL-13,

( ato tltl urt .
?‘?@Pbl Eﬂbﬁlﬁqémt a0 Ielgefraﬁ'i1 cﬁé?} il og}gst ri §1ent)thereof
l Eédcamu&tew caftsy dbﬁéﬂhé@bﬂmwﬁm angthetiftricGosl oblectlbe.g.,
SKI N atOLC er st roi nt
i ey POt e SR S P51 SBbh R bR protempr
?sm WhtfhREf ok ﬁﬁlg@l@-biﬂﬁing patids, loclan F& ﬁthoaauy lmked:ée)g bylchmal
e.g., cirr SIS a ellular C
{ Eritiacaehis Mo POrcDre b ey o pE S Plong Fors ofer
ls%dlﬁzutabl BrRitiSs, suceth bn Hggibt@ﬂégn‘ra mspgilﬂimlaamﬂn)Spaql ifiaadibody),
ymhomg,  e. g., L n phoma; vira
| e aisisoioBis, Tt SR SR SRR of her

organs, e.g., fibrosis of the liver, (e.g., fibrosis

25C30037¢ by dnlyefpaibihes entiddimet, tre IDI\%lantagc)n;xst arg) the anti-TL-13

30

S ggg oy S I 2%%11&&)(1% eFW%P’d eé%%ro%tgl%l %\'hs\égeuﬁgﬂ dsmlégg e
hergtdy; is B&ﬁlﬁﬁﬂere-ﬁht&me ofini combinationt the smpise. ,cmmbmad imith ethene
or nore |L-13 anta

Qnists, 15 an '-%L-lS .
rEFb e Begportaagtint L e BERT oL PRy Iy 8l isorders
ang{ Mples of IL-13-associated disorders include, but are not limited to, disorders

chosen from one or more of: respiratory disorders, e.g., asthma (e.g., allergic and

nonallergic asthma (e.g., asthma due to infection with, e.g., respiratory syncytial virus
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coadm ni stered with, one or nore additional

t herapeutic agents, e.g., one or nore cytokine and
grow h factor inhibitors, inmunosuppressants,
anti-inflammatory agents (e.g., systenic
anti-inflamuatory agents), netabolic inhibitors,

enzyne inhibitors, and/or cytotoxic or cytostatic
ag(mws €. ga,sm s@mgerichiddten))) chonie ohgtruefive, puigoneOEgpse (COPD), and

fer r ed t
LSRR e R oAb OGRS ) A
onNgudus prodieioh e gl ystivt fibgyesis and gu]mng’y fibwositsj atop1¢_d13_®ders e g,
t di f t. I . 10t
O e SRR e i b T e e o Serglifhs Bhtald
5 geéoaeﬁeg aNdrgit shinitls, @nd aliekgie tntacgasmgs)omﬂhmmgto@cmdfvg autoimmune

et a- agoni s nt agoni rte
| CRReaes et[‘? ﬂ%‘é@ o P‘°c‘% “ﬁ%?t F‘Eﬁ Qe 8- 25
?M&ﬁt}&_y UOQRJEI dis¥aded (TBDY), stﬁclgasgﬂqteraamé d:ohltxg I;Elch&m@rbhlﬂs disease),

e odi est e nhi
{ S Lo simtion i Hebitoss e Gt o olepdefii Yot Prgapeers
dr ¢gsS ;soft AR orG8lid tusdoad)) Shd:hzds n@ﬂ«agﬁml&b&ktﬁha athd Cyoiptolge.g.,

I L- |nh|b|tors rs;

10] HPISKA D BTeR: R PO SO 5 ARG Cer g7
bee psg6todiPotthEiler, (818 fibBsialscatbly@mepAisip Blaall/of § virus); and
di sorders. Additjonal exanpl es .0f therapeut ents
{ hBPPISEFIQRAS eﬁéﬂS&l@%&FﬁfﬁﬁC&%V@F@& Lt s feélzﬁ?‘é n<3|ga?gﬂ“%m th
ONGacBinatiBRs, 8s aditsiveli herdid. ant i bodi es or fragrrent S
thereof include one or nore of; TNF ant agoni sts (e.qg.

ble f nme a TNE r.e tor

R R nstn e R B o R B ggta%rmsts
157 5e. K HantiliB - fﬁhﬂﬁﬁ?d(%of E%dﬁtsﬂﬁedfﬁmﬁﬂmolateﬂ g{Bhf amsifoon

prot in, enz oni sts

NPT TG OB RS (A EerpeBl R S icmg pfimbre
r e@ﬁcﬂ&w and f@f&w&l@d fa8ios ﬁﬁj‘ﬁltaﬁrrﬁﬂm&mbﬂgﬂmtshﬁﬁ -irflatn@ratory egents
gamma; perfenidgne; chenothera ti ents

 roterfotsy e ant-IdRmaoRY 25, medbaic aibifi: SR ARIIOR

OF arfilfor3BloRld ok BRbRAL agénts afdescrBed infd&e h&@x2 and CPLA2

i nhi bitor s NSAI Ds; i mmunonodul ators; p38 inhibitors,

P and NF nhi,bi I 40]
20, nbzgﬁ%;t her g§f)‘8’t’:lfs ﬁﬁﬁf?egﬁﬁﬁs‘fl%’? }hgrgag%lrggvé Elgsstﬁ’at chi ¥
C ocqamidist@ebandr goformybdied witcenetor aate E@ﬁm&g@mﬂms g, laati-
i ngl ude har naceut.i cal | etable r
e "réjﬂfﬁ’@ ‘IEES"I ﬁﬂf’%%‘ ’ie%%/malége But Ah t%fnll_te&lg’ ant 1 boge of
0 :Tb mfhgla@ sterdids tﬂmr@eﬁlstd,eﬁg: rsh&edctﬂl@ ohbng\acmng beta{agcmlstT
enbodi nent , eco rmacguti c
g R L e B8 e
250 nAmilfAL]RngEﬁxﬂﬁﬁﬁﬂ gl intilBRantidRes (esg ,onreAm ®),
ant j ant di e nt
CoRpsApdiestqeas Hies ey Fﬁ%‘dﬁﬁﬁ*&ﬁ% & a““"*t%efg“ drugs;
anhq!astlcbn %ﬁmﬁﬂhg bgtzda s@h ak E@gmw III-hithf)r,s RAlinhibilsrsy,
a erapeu ic age one, .or. nore.c
o R SRR eors: AP e mﬁ%mﬁwaggaa@ﬁﬁse%ﬁﬂ?w
15,dtithd AToM o Fes Wﬁﬁmﬁ@s gAddxﬁé’rﬁI Sddingles of therapeutm agents that
anti - |nflamTatory gents) ﬂt{ollc I nhi blh?
30 canbe coadmuustered a.nd/or coformulated with one or more anti-1L-13 antibodies or

fragments thereof include one or more of: TNF antagonists (e.g., a soluble fragment of

a TNF receptor, e.g., p55 or p75 human TNF receptor or derivatives thereof, e.g., 75 kd

18



enzyme inhibitors, and/or cytotoxic or cytostatic
agents, as descri bed her%jn) are also wthin the
scope of the invention. ['0041] This application also
features nucleic acids conprising nucl eotide

sequences that encode heavy and |ight chain variable
regions of the anti-I1L-13 20 anti bodies, and fragnents
t eNrERlsG @5 kDaNH relpthrigE Riston pfodein, GBI\BR;EIe )VINE enzyme
application features,a first ggg?s ond nucl ei.c _ac td
e REBEIHYS R8aVyE diranyeripgenema () Hgrs; BYFGHRC receptor
I Q8REGitY TIGF. B é}ftag%&s@%!erfkﬂen %ﬁnﬁ&tﬁeﬁ'@ﬂéfor@hﬂﬁﬁlﬁﬂfefa@mtw

one Or nore o ch13. 2, hl3.2v1l

h@gergwg mawpsexam%ﬂmmdwa@g@m%érapw& AT 25 gglpgithereof,
51 nga%xhﬁb GORE &ha cFIAE iAlRitdrE NSAWDs; iabbRSdulasHS; p38! | S

'vectors 25 containi ng the nucl’eic aci ds descri bed
h énlabitprs, TBD23MkThand dfixBoplibigars, pmongothersg  human
I L-13, recogni zed by one or nore of, e.g., mAbl 3. 2,
chb@op. hl %%M&herﬁl&c@ﬂﬁs p?ﬂ%@ﬁ pﬁ&iﬁe?&bﬁmpohﬁoﬁseélg ured.

In one enbodi nent, the an | L-13 antj body
f rpagwﬁ@uhsﬂ@m@msﬁmnﬁ@ét ipgjudgrp r@maaﬁ@ca‘&bﬁfﬁ?ﬂf I%ifmef and at
r Qéisfj&ﬁiﬂﬁi &I&@/e%r aﬁtl—ﬁ-l§3n%dﬁb¥%m%nﬂtﬁer6§ﬁ@sdn@ed

or a fied formthereof (e

10 f ﬂwagema o O crangsEant HeampestEOTS, < RimkEiifal cpmpositions,
SUBH ghgeuz{ &@omaﬁ&x éf%vgbf R6FRRE bf tht BoRBAd ENh® G!rhtﬁ@ﬂlsts t.pe

eplt e of human |L-13 conprises one or_nor

Glagti 5@‘&10%@)9# ﬁra}@wnfégher%pﬁ?ra‘ap%@na?f tb%g-r 13 %aggsmt €8
Gy eidren af3 RAcddylop ﬁa&gent Exreébf B8 a &g RAS) d th@fpettic agent (e.g.,

H stidine at poSition 73, Lysine at position 74, and
Aroge at mereewtob@g prd grpwihdartorfinluiityrs, EumEnosPppressants, anti-
15 SRR A6y s&teﬂip Siti-infhrh Bt oh RO uétaﬁ&%ﬂﬂlbilt&s

anot her asSpéct, application features a neth

e inhigitors, agdfor Cyioienat PETOSGHGRRERLS( %S, d@SCﬂderﬁﬁr%}P)t T4 @150

mda ﬁ@sﬁéegfggﬁwgﬁgnyedu0|ng) an interaction, e.g.
tween |IL-13 and a cognate |L-13 binding

proteln . an IL-13 receptor. . conplex,.e.qg., a.
APtdx co n"gli“F apnigatiop alsg fegfurcs yclpic agi °nlﬂnsﬁlgg‘ﬂﬂﬁ?ﬂdf
t *&%&i&ﬁées mﬁh&xeomwaﬂdngh@&&n%mm fofiClofithe MVID- 1T | N

vitro. In other enbodinents, the IL-13 10 antggonlst
20 ¢ agtibodisseand frapments thregh s drseriped Rerping ERfrAmplcthE gpplication

bi odSret 9ﬁ}s{—aﬂli%ecoﬁﬂ ducléifh&8d EROEBg W) af Elight chahlﬂhdrﬁbl%i’egons

b ocks or otherw se reduces) an_interaction

bitweriiyely: ofeaastnllB anttbogy ehosensam ARG OTEHOTE fle o £ TP132,
ﬁ%??ﬁ Q{13 %FHh ? %v2, @ndor h1B bvd, ARAkcWed hbrefta,

vidualTy. In yet another enbodi ment, the IL-13
anta onlst the anti ant or .fragnent
t HP Hb@gthsr 4spech eaaafﬁcarlﬂre fepipEes b%s?ﬁ%r?ﬂé &cﬁg,s
251 %hmlﬁlﬁgm@bméf@ac;é dedcribédipkem.se educes) an
i nteraction, e.g., binding, betmeen IL-13/]1 -13Ra

n | L-4Ra In ano r enb

g o e RS T st ! gtz B gne.op mors of
theg exaﬁxblm RES .1, 13, i;v13,813 2Glardndr @ 32935 & fedtired. (B e,
|nh|b|ts bl ocks. or ot.herw

embodiment, the anti-IL.-13 antibody or tsragment thereof binds to an epitope
comprising residues 81-93 and/or 114-132 of human IL-13 (SEQ ID NO:31),or a

30 modified form thereof (e.g., a fragment or substituted (e.g., conservatively substituted)
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reduces) an interaction, e.g., binding, between

I L-13/1L-4Ra and IL-13Ral. Typically, the anti-IL-13
anti body or fragnent thereof interferes with (e.g.,
inhibits, blocks or 20 ot herw se reduces) an
interaction, e.g., binding, of IL-13/11r13Ral with
IL-4Ra. [0045] The subject nethod can be used on

Cefoh® tHeFeoB)l Tnf &e(eﬁxbgdnnemtnﬂlaeplﬁbé off tueran I53 t@nprises one or more

| t
‘ gctfeé’[u?ﬁmé%@g pesitign 43 Awapice 8‘&’83%8“ %%Q{Wﬁ%"aa %Seﬂv".“té?bﬂ‘.glﬁne
C Ut ki Gor 20 HIstTHiBE &l pbiiBorCTBN Lgkiel A position(T4camd Avgintrfaepdsitiin

S SR G2 & opmegrod sy 29 s PR BSEReO o5 or

fragnents t hereof as described herein, to the culture
sne@oasn - Al Irﬁ[nﬁ&éﬂ aspdcy thi¢ dpplicatibin fecltucssia nhaaehqd@rfmduﬂe@hga 68,

cells resen e art
bR it bSGhon P B ASeiRin @il e
[ O&ﬁzﬁié rbfemsmnhmanasﬁegiate LhB $)uﬂmg|plrdlah,l e, éndbtldresptar
nmet hod of treating ressi,n
antOPY*at-8n) COTRRIEXS Fg?&ﬁ@g’&? H'pf%{% r?g‘ii %Hﬁ(ﬁ@r B Ribupitt fhereof;, The
PraY&Mting ¢an Q’ecblftfﬁt%iﬂrvﬁwal ﬁfrca r gal oﬂp:‘i mwd}mems the HB -13
preventjng an a |s t.

10 THantagenislo 68+ e pptitds13 ﬁ’&'ﬁ?‘# ?’é‘ eBe° ngﬁLetﬁt la"éqﬁ
| ngegfeﬁé's Réth (g, S8BiBis, blAMstor Gmklﬂﬁée)tecﬂlﬁes) Qxﬂm&lﬂztoﬁgmrel gStbjnding,

an anti-1L-13 antibod

. f t t
€ v eopdl 1A apbs FbuR oL Ll PIoE HFREh Er D R LSIL 4Ra,

pr ?vaﬂfualtl):‘ &n hbtahSth@ SiM6diRkRithe 1S 03 &aigomlh e.gl, theJaau-IL-m
ant agoni s

b
Doy o aamet i, inch bkt SRS B e

151 N M@Wﬁé‘%&d@d&s)%hﬁteﬁédbﬁreg héh uémeerfmdﬂmuzml aﬁd
descri bed-herei'n. I'n one enbo nent t he s&?hg " 3
a Fahht) In agother emaomlﬁ'&nthg&f i%i“}t?ﬁgmﬂ» &y Briau; pRtibody or

I Lﬁé&le"ﬁﬁl@ﬁbﬁﬁﬁ@s Q'Iﬁ-qg 084 Sterferdd |v¢i® (E‘? , inBibds, blocks or otherwise

respiratory di sorde | C
an@gmwm %prgcttpna%z Mng, gﬁws?ﬂ - @G&Wﬁ% 13%%%‘?9@%%9“%
: n@]s ane - tbod P dragbdp Rordef H:@érfefe@ Rth (@Y. OInHibRE bRICKIGY

[ ammat i on, e05|no hilia, brosi s and excess_-nmucus
20pr ofierstisearduces) apinteragtions P«ﬁeb@dlelé- of IL-13{{ler3 R0 Lt e 1R G-

and allergic rhinitis); 10 inflammtory and/ or
au fd@hf']ml ne aapsitidcOmshéd canthb ﬁseﬂ K}h Bells@asitro Q. A1 ﬂ&tden{ﬂee

or gans %@é i nfl ammat ory dlsgﬁig g@ such
ssmee@flatcv e, 6B T A% r'ai? aﬁfﬁn e, IecERtor-CXpRssing
Ii varks cﬁx?bégcultm‘éﬂ 77h 11?9§ {nSulthre Efe@ﬁhfehd t&@bﬂtﬁ&iﬂg &3P cad beredfested
or cancers, e. Ekln S homa gscrlbeﬂ.S 3
hebeaddingene oF @‘PW@F‘S*‘ ) éﬂtﬂwél&‘% Sdtrgments et & & AR-fls s
250 2@ okies orlidh o RieE R0 AR &R crib S Mekei $o RB c@lﬁﬁ'é mbdinh3
antlbody or fragnment t her eof descri bed here|n) 15 for

a Hitemeiivehy the isarbarneriomRrd gR el RiesEdn &bl P8 §gpart of
bi Qrgfnr\gvoa(tg%ntheﬁa?%fa of'pro %i}l&%ﬂ&)'protgéei 13 anti body or

f ragnent ereof describéed herein) for preparing a
medi canent for a treatnent de(&&;bed he

r
B of ThEaors SPeRChE PRGBS FHEP (FaleaBiR 2.
ar @urﬂ'%t, sdpbf&stu?gd ath&@joraling, delaying or preventing the onset of, or preventing

30 . recurrence or relapse of) or preventing an IL-13-associated disorder, in a subject. The

method includes: administering to the subject an IL-13 binding agent (particularly an
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di sorder chosen fromone or nore of: respiratory

di sorders, e.g., asthma (e.g., allergic 20 and

nonal | ergic asthma (e.g., asthma due to infection

with, e.g., respiratory syncytial virus (RSV), e.g.,

in younger children)), chronic obstructive pul nbnary

di sease (COPD), and other conditions involving airway

i r&ﬁﬂa@dﬁﬁﬂ)ﬁ &.@Nan @AISILAGPIALbIdY or fragmas ilereofasdlesxibedbereincnsn
product i fi Sis a I

f |aB’|°B‘§|S§ °’§F'6B%Eat °B¥r§?5?1ggﬂ¢§£ 18 aﬁsomaérgggﬁ?rfl | ng% )rﬁérln?’ an

i @ﬁfa@&ﬁs@@ &, 8RGAtil V- 3Yantibodlylor fragrhent glereoﬁt::mhecadmmlstered to the

g;{]lgg}tt,: aiéngpeméﬁ%t I Carwﬁ ?tﬁg her?qqyﬁxcm% 5.2 gﬁsgylgédsherem

5 auh GhdERYRInRt) @ietshﬁjec& 1@5 maxhiii&l skin hﬁrﬁaxg;uffem’k’tg]ﬁmm one or more
dermatitis gastr0|nt tinal organs,

i Tht1areaieeiaied diserders. iarl B & ory, gfﬁiegg &-Bp ahmt (SR

c Qhér%ics‘m@ﬂa{aﬁérggaglﬂﬁla), Shrofili: 5656t ve phiin¥tbry{dise@se,(COPD), and
cirrhosi s, hepatocellul ar carclnongé g %gscler derna

t othst eonditiong igFeluing ax(r\ga mg@ﬁtfontp phifi3, fibppsys gnd excess .

t lﬂﬂb‘@ rodEh aﬂﬁné cﬁé&f{féi@ (@;g Qlobiéhﬂeﬂﬁdtxﬁmd aANeEEiAinitis);
gkin's ly viral  infections
10 ( eggammat@ram%maummmuﬁ Wé%lpgs <tff the Simerstoingesiael ogags (o8-
fi:DAds .ﬁor?fbo&'gledléehéé? (LBD§ &uéh as uldeREiOSEctitiS AUBS b’ ddisease),
hepatitis B and/or C 21 virus); and suppreSS|ogng s

exapd bxgi(og. eifrhesis fibopis)y Eclergdsana; tHRORS ARCaREED 619

I rb 811 H@Jtﬁbﬁ fan IL-
R b I

a 13gtnding agenti(sush ps apnticl-13 antihady o ﬁ?@nenéﬁhéw
159 rfopéf S8Rk Bc Hef u{%ﬁ%estiéggf aﬁi‘ﬁfﬁs‘o‘&%lgaigeﬂ (Yich Bs @ anti-

resprratory disor .0g., asthm (e.qg., allergic
arm- Bontibddeog fregraent rhmyf deavrﬂ@ﬁ hereiy) fog H’PB‘FW’(S a medicament for a

ORsLIMET hoiGie hbRpary di sease (COPD); a condition

i NVO V|ng alrway 1 nflammation, eosinophilia, fibrosis
and excess nucus producti on, C i,c.fibrosi.s
an@047| nonaFyanpnlesaf &4 3- a;seglatgi g%migs Xagtyp@lbahge pet limited to, a
as&x%r Eﬁ&gryﬁl&n 09&’&' A48 of YspirktbiyiaRdrdetsOe. g \RE0Td (8., allergic

shortness of breath, bronchoconstrictjon,

20 hyspdmpredistaiastbyma (g g ashmediede nfertign WS :tffﬁlplf?@%’r syugydial
ai \;ﬂQ@¥R$W k3R duREbr cRIEed))/ lei'ﬁmB Bwﬁﬂaﬂe@ﬁhno_ﬁﬂ@ dig¥rdehod

conprises’adm nisteéring to the subject an IL-

anfCaPENi and othsr gpnditigns jnyolying aipNay @gwmg:fonaeolsllna zhlﬁbrosm
t h%ﬁ%%ess llc %rcﬁm%t e. §U£)fsh&ﬁ'§re§1s 41 pulrchary(forébis; atoplc

I or at e) pr event one or nore S¥ ons.
Th@Sdrdera.E carliGSiubléé ;ﬁroevem l’éfée?é?ﬂﬁ‘:?ﬁl%‘tlb’rt%gf” (e-g., atopic  dermmatitis,

Eﬁilgﬁﬁu LdoGal laﬁergﬁ: rﬂﬁﬁ@ QxYlh adrkic @ﬁtleﬁégasﬁftlsj3 HfAmmERRy and/or

ahtagoni st, he anti-1L-13 15 anti body, or
f r agointung henditishs of;ém skia (mmtmxg flm%rle Gaqtpinteipgl Opgans

e )

o 1 B RSB 80 Ak b s o

sulig@sd), iver (. gumimteisis, kepgocellulaheamipomea)fand silergdermayHumers or

| L-13- a S 0C] 49]
AR e RIS O g 00"

Of Oryrrqbﬁbxaﬁ:,telgl,g{ctdghn s lymphomay; viral infections (e.g., from HTLV- 1), ﬁbros1s of

other organs, e.g., fibrosis of the liver, (e.g., fibrosis caused by a hepatitis B and/or C
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20 presence of IL-13 in a sanple in vitro (e.g., a

bi ol ogi cal sanple, such as serum plasma, tissue,

bi opsy). The subject method can be used to diagnose a
di sorder, e.g., an imrune cell-associ ated di sorder.
The nethod includes: (i) contacting the sanple or a
control sanple with the anti-IL-13 anti body or

f nag e add shﬁﬁés@ﬁﬁ ofi&petesiar ofipedtedtive eipa;l immngk fesHopses, (..,
detectin on, of a conpl ex between the
aﬁ@Pn$K“’@m5W?258 fAbeteily ent 25 thereof, and the
sanpl e or the control sanpl e, wherein a statistically
s i[00M8] i cant Inotisen gebodnmeﬂtm thif apphicatipmprowifles atmethomtpﬂ tesatingn

e a l.e relative, to the control
| e RiREs apeRintnd) bataiRtt RomoR Wb BR: frracized wita
5 [ Q%Q]a.toi'yl’mso@der &l’g.}tabtﬁma tspadiergid dmdmomﬂpiglmﬂ)mah allergws,

[ a neth ete Bresence of IL-13
P iy Bicve pitop iR 4 fA TR FREPEE e
Suﬂl@ﬁhatﬁﬁl d@ﬁlﬂophﬂﬁ filbsibHamdezeds mﬁclﬁlp&gimm ag.déystic filenosis
eﬁgpa an |1- ; oci at d di sor der,

By Eproain X RBE PP R ST agie, R gy iged
f negRBiing, B]ﬁﬁﬁ@sfs ofbredlB Sﬁéﬂch@ﬂnshﬂé’adﬁﬁiﬁwa@ hiyger@agivhy,ect

or. a con ct .under cqnditi.ons that all.ow
10 DideSie oGt BRE PRSI DB b A6 P REERET spdpds plododieg. The

(i thatheHRdoBptited ddrhMisteRihg wmoéubjtcc@rmllemnﬁgém,erg t4gT-13
ant i body or fragnent and IL-13,

staatPagdyicr & frpgment girept %%ﬁﬁ@l\h et ‘Pt?'éata(F &r FidE%n of

t hignefioraRR) S0prévent die oﬁtﬁbie%‘ﬁnptbﬁis AThy/E -1 Vantib&lycanbé Mministered
subject .1s indicative,of gg ﬁr sence of 1L-13.

( GRasaneuiisally of REpPLy] “EIW@Y’aPﬁPP‘Bo REQRISh B nbe atfi-Ti-43
15 d | abi§8JdyYorFraghnBilithePsol cin bé alaehieEreditd tlhe ﬁlﬂj&E aphéebd ig

substance to facilitate detectio

OB o B oS e 8 BESSENe Bt LAY, e

| REhjHESs VRhhRS ¢ 8N & MBS subftpt Rk hCTI01I04pSeiated disorder as
fl uorescent naterlals | um nescent materials and

r Agpcsihed hejdnat erial s. 10 [0052] Met hods for
delivering or targeting an agent, e.g., a therapeutic

Orfo@49] CYt Ot an6thagepct, tlﬁ@ap@ﬁcaltlbn ﬁs’&vﬁ&p{ ﬁ&ﬁbd’l@r wédtlng the
vivo are 0. di'scl psed. [ 0053 5 ﬁb g 1
20 | presgncgof: ﬁg jncy sample i ViR A58+ ‘8]i°ﬁ1° &g as ﬁ‘i“?‘ plasma,

I Ltfjsgag: , BiBpsdyR OTHeaabjedt rxfeﬂx%@l'diﬁfﬁe dsEtBﬁmefgnosfﬁ@.Rilsbhlef a@feuﬁ |h C
an I agnosti ¢ uses are_als e s of t.he
ap}mueaf?uoﬁscmi%ed[%‘@e% ‘%"rﬁ‘%ﬁ%ﬁ%‘ﬂ drs éée?ntaﬁlﬁg the Sample or a
aRRhirs13hhs18 with @ AEIT T8 tahmmy Bmag&reawm&bms dﬂscnbed herein;
anti body that_ i ncl u%e heav&@ghtaﬂ n vg ﬁé?’ﬁ% ‘gv mafr
arf@d 4D detsRinechEmatoy 3 OBIPLE R iAo S gy or tragment
25 | Qﬁérb&emﬂr%bﬁ%r%caﬁﬁdlm (heredn dWiatis@dally Sighiflcant change
encodi ng such_an antibo usln%)one or_nore

f rin Hhsfermetipe gf %ﬁgonmlwﬁp ssrzvp Aelatiyefo e geutrof sagmla s, k

relﬂ(h@eﬁﬁle@fthla @8dncd 6 thSB - 188 thebampB8, 90, 92, 94, 95,
6, or 98% identical to 20 one or nore framework

re |ons of DP 54 and DPK-9 one enbodi nept
md POR04, In yet anogxer aspect, this appllcatlrl)n provides a method forGetectmg
the presence of IL-13 in vivo (e.g., in vivo imaging in a subject). The subject method
30 can be used to diagnose a disorder, e.g., an IL-13-associated disorder. The method

includes: (i) administering the anti-IL-13 antibody or fragment thereof as described
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i ncl udes engi neering CDRs or portions of CDRs from a
non- human anti body into the context of a variable
domai n that includes DP-54 and DPK-9 franmeworks in the
heavy chain variable domain and the |light chain
variabl e domai n, respectively, or a variable domain

t hat includes franemork regions at |east 75, 80, 82,

8erefBo aBbhjec¥dr a &ﬁtrol%ﬁb;e&ﬁnd& Soridiftion® thaOARom lﬂﬁhhg cfthe t 0
one or. nore framework r DP- 54
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C haiiddy bP BignieAiddde-18 Wokersta lsta@ineauyﬂe@gmmt dhamgehﬁ the
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5f%ﬁg£§ce@f1@@_§l body, e.g., an artificial anti body,
that I ncl udes a heavy chain vari abl e domain and a

cHAAH Va1 o G Arahecy B Hy AL R ey

f NAJERWNith ard%&bt%lS sﬁus@ﬂad:es’fa%ﬂmé deftéoﬁﬁﬁem&kbmmg iop isboahd
| east 75, 80, 82, 85, 94, 95, 96, ,97,

o @8 v Britale desviable Suhpaness Bichis iagh kB BHETSH E0tws,

DRtwefbsceaitdatt s, Iinhiféibent hidieHaly aid RBib&tidonBieflals.nCcl udes
usi ng one or nore frarrevvork regions fromDPK-9 or

framework regjio | east 75, .80, 82 85 88 9
10 048086 o, NgSEPrusiiben FRERe i 40, R fiSppidc o
f roHPRNY dgeitE@iaf MS- 18k xob¥sing cellirenone: 2o dimtosedf t he

CDRs and/or hypervari abl e | oops are generally

N A e e G R A

t dLa3hnﬁlmhea ot frapgment thergof, for tucracpeutmrandidxamtugws arelatsp within
n 11- éﬁ? 41’8@5% O her features and advantages w | |
%%B%Fr A 'Phe following 10 detail ed
descrl ption and clains. BRI EF DESCRI PTI ON OF THE
15 DABRSUNGS [ Osmpther aspect] thixapplieation providasmethadsder pippidige an

gleatrr]1 &%ﬂé)l om? Iny aliel‘wo};l %Lmtgﬁablp&gﬁ | zeciﬁn{ﬁ{é}&m‘%i§ble domain

st ithprhethodtl includbprephving areatibaiy derl aomvaleicagidiependingenei @ 2,
t
MOARERIRY us%ggeang At dofle reRbnd RAPDRS %Q%bd BRkL é)&dy

as resona ce ‘uni -axl s
ovfeadeOﬂereg(ons aa>least)75 $0, B2,t85c88 00,92 294 85,19@9714\911%3"/216&11@@1 to

20 ﬁkﬁ’f’%h%\{’\% fr %%%r regli)xts @P-&%{ﬂﬁtﬂﬁ( 9. aﬁlaolﬁggﬁﬁédlﬁfent the method

binding 1 nteracti
b ahmmzas exgindering COBs esparfions ofi€ARk fohd mndtumem mboduainto the

b
e BREst el Gt b s BESR pPec) Aol b ety

t | dRin(vérisblé domairkimdethéd Kght chedt wenibigde ﬂomalmm&tﬂelal @G varigble

005 G 3: . Monocl ana o) I
b1 SRR S s SrsLor PR o 0 15 Bb, S2060/ 6688, 9% 84,95, 6,
25 aYQEW, age8%a st dabt oae dahare fialdBErk regians oS PPoH and DPK-9. Nucleic
bi a%gc{s Qﬁ/alt %tcﬁﬁe ge)?igéln%észencoding protein chains that include such variable

domains can be expressed in mammalian cells, e.g., tissue culture cells.

[0055] In arelated aspect, the application features an antibody, e.g., an artificial
antibody, that includes a heavy chain variable domain and a light chain variable

30 domain, wherein the heavy chain variable domain includes using one or more
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bound to FLAG human |1-13 in the presence of

i ncreasi ng concentrations (x-axis) of 25 reconbi nant
human 11-13 (1), reconbinant nurine 11-13 (v), or.
native human 11-13 (D) isolated from

m t ogen-acti vated, Th2-skewed, cord bl ood nononucl ear
cells. [0060] FIG 4: Mnoclonal antibody mAbi 3.2

I a @S otkOregiBak st DPafl4ioz &Sm#:\lmrk rdﬁ?ﬁsuﬁlﬁmm 80082118688, 90, 92,

h 3. f

“”%”g%aémﬁ/*ﬂa&e% 57 Bt o doefls BEOP A gl
g[@%%%?ﬁﬁamf)g@gmmbmcsdxsmbhesorznore ﬁmnbwdnﬂcz@oﬂs&om DPK-9
CEfeTREa LR 0ot FRAScll P 3, 05, 8. 47 G Pl
W bhe drthdre BahBGork eéme bf BPK.ONThe bnewaide Bf the CORsi as;vor

and either reconbln man or a econb a

R PB UL [ARSAS KPR AT 1 Ko B R g Dot o o
% mVRROGHNIG! IrPdHelcRBEmeMDH3 artibodbinds 6 atHﬁﬂaan antigen, e.g.,

bi oactivity of human | L-13 with an | C50 conparable to

thal3 osfn antigsn oihprghanylel3. r eceptor. The proliferation
of the IL-13-dependent TF1l cell line, as determnned by
Job3dpym di Deher febiueds ROT alvhrdapes il beeapparestdrans the fotlowing

'(% axis) after éﬂ s of .incubation with IL-13 and 10

@%QFW@”PBﬁE tions (x-axis) of either mAbl13.2
or soluble IL-13 receptor (rhullL-13Ra2). [0062] FIG
6: Monocl onal antibody mAbl13.2 inhibits IL 13-nediated
CD23 expression, but not IL 4-nediated CD23

expression, on normal human nono The
per cent age ofBREEFRESCBIRHON @Yﬁ%‘% ~&g%@"ssurf ace
CD23 (y-axis) after peripheral 15 bl ood nononucl ear

c@bsA ( PBMBRG. 1k qehafc%dmfn@emoaumﬂbtzmmmnemmmm3 The

treated overnig di cat.ed nc a
(bisding SerRoRULBTASR HaHey AR togopicsed 1 Rl Hebtiicin
d thocibha a@t%oﬁ?ﬁi%@?ZQﬁoﬂwlaﬁﬂ)éhﬁ%dy hetblexpeessed
ell surface CD2 y-axis) after PBMs &a Iate from

amnwnqnngnnamrmm & ag %‘t%‘ afFespnapge Ynits °§Ffetbme
r&%t%ﬁg‘éh@%sﬁﬁtsﬁﬂﬂﬁmlgg B UFEAhHWR13. 2 (X- aXI s) is

The percentage of 20 nonocytes that
e ressed cell_ surface ter
858 od f Fith% ﬂﬁ@wwe&wg.’fn@%??hw o Yors Bipging
antéil?daé% BetVosh wﬁahngubslfséﬁjds%@hﬁﬂmﬂnmeemﬂ nﬁmaml a!glbody mAb13.2
urified nouse is sho
e er G P OB e Sd5pisted o5 TR B rgrenes (RU; Sy

13 epRnedans). IaketicRbmaiftraRABYS halsedre Bhovel | s.  The
concentratlon of IgE in supernatant isolated from 25

ol00eBln ) | 116" o el R a2 o R B84 R0

mﬁbélﬁ e Eowhedvelage stiorbmca salidigh abgexisrofbiptiaylas LA H2
( {agu[id to FLAé5 Ql?man)fL ??3( n tlw presence of increasing concentrations (x-axis) of
recombinant human IL-13 (¢), recombinant murine IL-13 (@), or native human IL-13

(4) isolated from mitogen-activated, Th2-skewed, cord blood mononuclear cells.

[0060] FIG. 4: Monoclonal antibody mAb13.2 binds to and neutralizes the
ARG-variant form of human IL-13. (A) The response (y-axis) of human IL-13 or a
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[0064] FIG 8: Monoclonal antibody mAbl 3.2 inhibits IL
13- nedi ated STAT6 phosphoryl ation by human epitheli al
cells. (A Western blot analysis for 30 phosphoryl at ed
STAT6 in cell |lysates isolated fromHT-29 cells
treated with the 25 indicated concentration of |L-13
is shown. (B) The graph denonstrates the nunber of

HlethbifhilPesdfesb@ Aty aRd: JNILT B giésey/dvenBiblinytated @Ay 53 .5
(counts cévaXI s t hat . dem)nstrgmed fl uorescence
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( fﬂr&ﬁt@t@u&! SH1eq rc(::im(y-@ﬁtd)t 15@@5@&1 withl tctdadifflc A S@ESRF mAb13.2
wi'th I'L-13 and stained with ALEXA 5 Fl uor 488-1 abel ed
nﬂﬁ@étsb@éll eithgrgepmlipat dumpnHp ooy rasoapingmiiyrexpresesy AfHE-
59rﬁ85}§ofﬁ,f§3ﬁ§ﬁc{v@e the number of HT-29 cells as
determ ned by tlow cytonetric analysis (counts;
-axis), that denonstrated fluorescen
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1
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10 483crea[sgme95t}cemmon x-agishefceaitberar Al Qs sefyblamblsfl 3 regeptor
?}Dth’r ﬁcarl s-induced lung eosinophilia in vivo.
The gure denonstrat es the percent age of eosinophils
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pos%twﬁh 'ﬁ@ ErcQia gg@%mehdc Qﬁlat(éxgﬂ:gged c&leRBReeDIY @nms)

Ascar | s ant i . _Cocrysta
staﬁnPﬂmsmolamdtﬁom pheaihy qnargwerﬁtre%tﬂwtm%andlntd@sed

X- croﬁg (ﬁtts @}‘ #ﬁ%e@ MseHATRS (kL %ﬁ{l‘é skowr2RC) ﬁﬁ&?@?&htagc of

r eveal aln wth dark shadin
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il Ll}eﬁﬁhjcgo'wlc\k&g ﬁe:h&ﬁ%eﬁﬁ ) :ta§[% III,TBJ &nd thoiaRaRl §81cgrﬁ1%18ﬁssof

Ion o D ix of TL-13 wt
ChORrified pwussimAbld Z(ptaxispdphovab [ 0067] FI G 11: Hurran
I L- 13 sequence anal ysis showi ng mAbl13. 2 cont act

Si fog§3] The pamel Mhievendl hitdEy AALESD ttthﬂﬂgnem:sepeﬁdem IgE
human "1 L- 13, wherein the arrow indicates the sig

al
pepedustion Py bupeagd eslls.c The qemcentigtion A FFain Fenermagat igglared from
25 u F‘g R&thred i SredRidnb 99%n8%ﬁﬁ¥na§éﬂs QS PHAOM-13) GorifP

b -1L-13 cocrystal structure are highlighted in

| ! gﬁbpbdmég@hmbtl he, sk AP B B 4¥rexip)ds shewa ap Ehe absorbance at 450
h'ﬁﬁldggl'(bﬁﬁﬁ(ﬁ; ﬁaﬁiﬁr k box.

[0064] FIG. 8: Monoclonal antibody mAb13.2 inhibits IL 13-mediated STAT6
phosphorylation by human epithelial cells. (A) Westemn blot analysis for
30 phosphorylated STATG in cell lysates isolated from HT-29 cells treated with the
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26 [0068] FIG 12: Fab fragnents of mAbl 3.2 bind to
human 1 L-13. The figure shows the average absorbance
val ue (450 nm y-axis) of biotinylated mAb 13.2 bound
to FLAG human IL-13 in the presence of conpeting

unl abel ed mAbl 3.2 (+), mAbl 3.2 Fab fragments ((r)),

or irrelevant antibody (*) at increasing
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I

{ Flghi ggap h@aﬂrh?ym@zfﬁeﬁrolweﬁa@dv (rasilg @owemsht glﬁ?thi Fraiped with
nodmEx At rihé 48d i ndicated concentrations 15 of

conpetitor binding sites (x-axis) provided by either

TRy, 4 Bl Kibhati el oy AN R AP il s Rl
aB&dlﬂl@ﬁMa{ﬂm gghz ﬂgmﬁgmb?tﬁtggmﬁ %&ki%ggw gosirdopifs foﬁn‘a)m
E leog?ve%lmlame sapgle itLYA‘E“%FP&“é#B‘Pl“H ?%%@éﬂ?&ﬂ
Oﬁioiﬂke( as}ar@)?@ségbs%m&ﬂﬁn&@@hﬁinﬁéﬁgréubatéﬁwﬁh—ﬁ@bw 2

2 and I nCcreasl ng concentrati ons

bi ot ted

(oo A PADH ) & BymOlBv IOy mssviously HAIcABERADL32 and
I

EhEned S edrie oy AR SLFLRRRIAe Sbiofus SR ABTIAD,

ercent age tes t
s priérte ehala’dw symbady) on4 bourmmdxanmb at rchaflenge (tight

h ed overnight with 1 ng/mni
%ﬁﬁghévgﬁlndz Pﬁﬁgﬁgﬁéentrationg (x-axi s) ofg

purlfled mouse mMAbl 3.2 (a) or 25 chinmeric mAbl3. 2
(t0066l 2; ) FIGoWr Gocpstal stusturemfapyshl3 2deb dragmprt Withhaman
Dg%l% ﬂermeyaalogﬁgﬁy Bf thimaBe3 2 ¥2Y fﬁgg%eﬁt RN TN i{gﬁt chain with

InN amno acl uences of a chineric versioh

mAgrk 3hadingnand the keavy phain i lightenshipdiogl Adse shogm ipthe Mistr@mre

( 1 .
(g TR A e e SIAARLAL oy
a%@@%@m@@}’of DP- 54, the var| abl e heavy region
of a chinmeric version of mAbl 3.2 (chinmeric 13.2), and
t fpeypr | ablmhﬁa\ﬁmﬁﬁ%m sBducAcelAhilydifiHoW il BHIR P 7B bntact

version of
sites. The panel shows the amino acid sequence of human IL-13, wherein the arrow

indicates the signal peptide cleavage site, the four alpha helices are underlined, the
antibody contact sites from the mAb13.2 Fab — IL-13 cocrystal structure are
highlighted in light boxes, and the ARG-variant residue is highlighted in a dark box.
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mAbl 3.2 (h13. 2v1l) as aligned and conpared with
SEQVNEBTh, wherein the amno acid substitutions made
for the partially humani zed version of mAbl 3. 2
(h13.2v1l) are indicated with shaded boxes and the
resi dues | eft unchanged are underlined. [0072] FIG
16: Conparison of the human DPK9 germ ine gene with

t ][n@odé] var i afie14: |Ightfragﬂ{$rjts ahﬂAmamﬁmujtomomdn SeilicTiedigure

of a imeric version o

P Ghetrs D euies aepthatse vAMD (B0 9 kesietporindRlst R 2 bound
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eav chain am_ no,_ aci equence, a.chi
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OfmAMBIZ3Fa8 Habhant?63) (B) T fikhre dhdvsthOpecehtage of the maximum
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C I e

and the variagbl e av i on.
ofhe%ltbmsipw VYPE&%F“'?@&C%P%W%l %:2 @dznd(?m% traions
alo'f tie? iR R R G axik f o R NE Bither WA 18121 4} d}@n ABTB[2Fab
aC| substl utlons made for the fully humani zed
dragmeRs 6 mab 13.2 (h13.2v2) are indicated with

-shaded boxes and the residues |eft unchanged are
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30

uneem) i ned. FIGO 4 A¢hilkz velsion CRIBIEB lof the motte hbrclhatantibody

el B el a0
$ hlifda)c?s) of éakdpyeﬁ h&ﬁﬁ?ﬁkhlg H.dlSLFLAGQﬁctl Bﬂ‘ohﬂﬁhbcﬁmﬁbt(ihl dnl(-2) and

e ] gur e _ snows e ar eterm ni ng
! GBI RS Db G U EIe HAP L 490 ke og e tien
Of(x Ry &mAth@ 8 (V)aHA%bk g &) &fbhmﬁe@ie inf4b1972 (h1812k Wpdsidetermined

ver5|on of . (chlnerlc 13.2), and the variabl e
| ibyRLISAg (li)rShewn i tmqrsﬂnﬁm%@wfeﬁé}@ eEessfd gelgurfase
( T332 2kisPonerPBOIE (o franPARAIRHdoMoE Qergmermght with

wherein the am no acid substitutions made for th

f Ul nigjm! PurkPeanid inslirated pmcgmﬁa@pnwmﬂxlimfmupﬁ@gnwzww (o) or

i cat ed d boxes and the 30 residues |eft
gﬁ% ‘Wratzht Eér??ned 28 [0075] FIG 19: Fully

hunanlzed mAbl 3.2 (h13.2v2) retains full binding
adodm]ty t oFIQ.13:3Corp¥yis@hafitie livgnan BF- Hoesonlerasee with the0

n ma.l.(l'%ﬂ Sgeavy (‘f‘lzﬂ C%)di’n a%?noda%ldes%{iﬂeﬁgeg of a chimeric version of mAb13.2 and
a partially humanized version of mAb13.2 (h13.2v1). The figure shows the

complementarity determining regions (CDR) (boxed regions) and amino acid

sequences of DP-54, the variable heavy region of a chimeric version of mAb13.2
(chimneric 13.2), and the variable heavy region of a partially humanized version of
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by ELI SA, of sanples containing IL-13-FLAG and
biotinylated mAbl 3.2 only (- -) and sanples
containing 11-13-FLAG biotinylated mAB 13.2 and

i ncreasing concentrations 5 (x-axis) of mAbl 3.2 (),
chimeric mAb13.2 (chl3.2; o), partially humani zed
mAbl 3.2 (h13.2vl; A or fully humani zed mAB13. 2

( B 13V2(h13.291) af a%)gn&md bbrﬂﬁﬂrélﬂwiﬂﬂsmm Qwherbxﬁtthmnno acid
human, | 1- 13 at d er dose ran %rzlgjg# %1521

h B Es adsforgh aﬂ*ﬁi‘g 21312“1% 4 v1) are
Bh@cﬁ@art&icxmuoshh&ed%ﬁés@hme ?ééldﬁ@ﬂ@ﬂﬂaﬁvh@ng@d tfeaneatised( RU;
y-axis) over time (x-axis). Kinetic constants for

"YiA2 2 BPLE SR OTE) D 2 AT e

5( fvlﬁaﬁ?/ﬁght (wn)ctl : ilgmla{némolwmm@ms amrﬁnamdms&n&fmmam and a
neutra ize medj. at X SIO -
parnllybymayzed VERY ah’&f\gﬁﬁ &Eﬁsﬁ Lhobe %*r?om is
t RempRefeataR %@nﬁiﬁmW(@SRI daatedeeg@dxﬁ;aﬁmm dcid
surface CD2 axis)_after PB isolated fro
heésguenses §6RBK- %ynlé\eaa%%d%géb“&%f’ 7 chirpeng yepsiop (}fé‘}‘{ﬁll%L 13
-ar(g'uhl@ﬁlé Pﬁi)eﬂldjtﬁe %ﬂﬁ@ DEHt o BT a prtialy Bomized bérbibs b
S 4 partially hun% d
10 ( m@b%ﬁh b?vl)a%akgep deﬁaw%%wh PRRPVEB) , (Vﬁifsmé{ﬁmaj’ aci

( BhbstinRioREmed tor @6 partil %ﬂm@ﬁké@ve&ﬁbﬁtof@mgaﬁﬁ 2v1) are
phosphory| at ed STAT6 ééﬁam s) after incubatio me\l(\‘l th

1 findicatedibich shadrd barasang Bisewidursie gpehpgeed gedindg
chinmeric mAbl1l3.2 (ch13.2; ), partially humani zed

?ﬁt{%ﬁ] 2 (hlﬁIGZ\I‘;L ng%ari@m éﬂﬂad%dnt)aﬂm -eghrniil @n@with the
eter ne oW cvytonetr
{ Aoty Beavs (VI pbefaming Spoqcasaor bRy VU dfrfAR3.2 and
15 [ %%%y hﬁg@ﬁ]ﬂteae@%gg\gfmma(h@sszvg) Th@ﬁglﬁekﬁomltk:ez et human
nmeal a expre 1S ,CO al a e.lto e
alSomplepegiEnty rﬁgﬁﬁmﬁlgf 5 (ChE) Cared oabm) ?ﬂ%’&? d

0 &k QtknbaR 00 DPme&e tviﬁhble@éMQS@oﬁJ@ﬂ a chinsric aeRion Gfﬁ&baﬁ per
i ncubation W t h onbi nant h 11- 13 or éno‘#

AEHEnF Chain 014 ishi By FoRisient & heGERR Yo
( %nAB13I 1e8.2)ak Righed dndVombatkd Wltﬁ SROWEEY wifteihihamino acid

20 ﬁ%ﬁgﬁww%@é B fhe R QupE e RO CERNISS Bl BEap ingicatet

ClEigh SHali@bok S el ro¥iduds feh uddmdgdateqmaer{ifiedVax .
Response; y-axis). [0078] FIG 22: The ab| lity of

fu human 13. 2 3 eutralli
nJﬂhﬁﬂan pr nggqénﬁb’nﬁﬂ’ég’bsﬂé ¢ Bum Wé)d&% %ﬁfg vt the
Sxﬁhgﬁé lightt (VE) mh Addcd s%eﬁlﬁl:nt:dﬁébf ablnhllelhglvdﬂﬁomh MAb13.2md a
0] e sane., The n t t es
e B efsqsaongﬂg?@i%?%g% G b S 5 pompleppentarity
25 ( @eté‘r&ﬁ&fﬁk‘e 8hY (ODR) libbxBd repio é’)&h&axﬂ,lito 1(3d édfq&énceNﬂDPK 9, the
I L-13 ). recorrbl nant she e
| el S e SRR CORCB AL PAPFLA GRS A0 4t togisbl
13ight fepionlof b WilyhubidhBed asbnohi AbI3 2 (RI3 L3242l gt ah6
compared with SEQWEBTM, wherein the amino acid substitutions made for the fully
humanized version of mAb13.2 (h13.2v2) are indicated with shaded boxes and the

30 residues left unchanged are underlined.

28



10

presented as a percentage of the maxi mum nunber of
nmonocytes that express cell 5 surface CD23 after

i ncubation with IL-13 al one (% Max. Response; y-axis).
[0079] FIG 23: Fully humani zed mAb13.2 (hl13. 2v2)
reduces | ate-phase bronchoconstriction in sheep. The
percent airway resistance (y-axis) as nmeasured 24
heoers) pri OIFIGO1 ATy hematiedmoAtd B ReiniPe2vepretisi flk pinding

P e | AR LS Rl Bt BG4 p VB a2 OBigmined
UBY Reps A @f Qéi)np(lé‘s(éﬂﬁtﬁlﬁing 1)- 1B)JFLAGmb}>iomylmedkﬂAb18ﬂ@abdd -) and

HERIIEN e b, ST e

f%{ afls 2)%%91@3 él(qecmemtmm RER; P)?lbaﬁﬁmylmuna[:m&QiAbB 2
FI'G.~ 24: Ful Ty Rumani zed mAbl 3. hI3 ZV%%EEIGV

ailrhaedyl; AWM)E}H’@IWPQ PABA3 §|@§é&v e g?g Fldglgérgera?non
¢ @Eﬁ%ﬁ{@]ﬂ%ﬁ yl 8 a?&iﬂtx@nt‘%o‘s&'aﬁge@mgi fﬁﬂ?h&ﬁarﬂ&ﬁm&@@ @i3.2v2)

respo -axis) Is shown for_sheep

piromhlyilizest th ¢ Bidcgret rcbmn@@ﬁpmtqdws resananceliffereneg BV yByiskover
n{gqx nja?iﬁggmeﬁm@ tﬂ??he]ﬁz s Mb3nA2: ~) or sheep

unt r eat control; ") pre- and post
é‘?ép%'} 5, SUhELL enge, (455 Phia B S IRN BLPRRE
[ Qﬁ)l%lﬂvlj:laﬁi fu%? hudibtlized HAKIBDI gbv&ﬁﬂn?m&ra(lﬁ& E—Z&aa)edlated

prevént § antigen-i nduced 20 Iung i nf]
ARl gl hsgies QTSI A b Shipds e

Of efc offnﬂ)'ﬁﬂéistés haP ERGsEQaRkN ﬁﬁfaaé Cb@y 69@{1 )PBMCs

axl s) taken prior to chal

h@%ﬁ{%e%@@l’laéwéqhb’ donge WeTEATets 7 pYER AT ﬁﬁn&é?ﬂwafed
! 8&3.;88{1%59 &gﬁ? SFGiAL® mm@oéﬁmtz Qe)t;?aaldu%&ﬁuﬁmusl y
Mﬁt saline (s

positive control nonol gus nonkeys

t meAbSd (hbl. ﬁahrﬁl$,©uﬁﬂaylhyrnmlzdd A lﬁ%’vﬂaraet(ﬁ)@@m@mem of

e S et S S B FURRIR T o0 BOYUIY BBl 84 3

20

25

30

?%.;ala maﬁgtéa coﬁ@igkﬁg ggmgg) Eoﬁ %ﬁghdzr;ﬂ\b B/2ebls2; yb),{\partnally

u umani ze \Y;

dsniced mAb LR AR 5D SRS EATAD TR B2 e

Ofdeﬁeme@BQHQW cﬁbﬁemﬁ‘aﬂ sil§SdpRidal ned using unpaired
tests are al so shown. T0082] FIG 26: Humani zation

of mAb 13. 2 na ed o 30

oUBBT human FUBEtT TROEH BE T NRPRE B Sart PR

Sp&%zg hhﬁga nﬁﬁs ﬁkdxg&nems en‘prers&i@ ﬁﬁbrﬁpnr&m 0 theapilép of

0] O human er a uen

i BAPFS 2 GRS SO BHEDoE B PSR 01t S s

S ]?G%%ﬁbgges gﬁﬁ‘@a’aﬁ% W&g%&ﬁgcm(%aggﬁmgxgﬁm iof m)maﬁwhumn o113

0] ma € pase ar

t mdmm@mnpvntg@@m (rigisheliieARld{*} ‘Hé“@ W’&%&B‘%‘ B’g‘bl%
(?1\{%/ %‘r&zvo 15%&%& [ftgé‘? e{;ggeéc.aeﬁfage SERAMERERSm B eI Fnt¥Rbdyes that
express cell surface CD23 after incubation with IL-13 alone (% Max. Response;

y-axis).

[0078] FIG. 22: The ability of fully humanized mAb13.2 (h13.2v2) to
neutralize nonhuman primate or sheep IL-13-mediated CD23 expression is comparable

to the ability of mAb13.2 to do the same. The number of gated monocytes that express
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a fully humani zed version of mAbl 3.2 (h13.2v3). The
figure shows the conplenentarity determ ning regions
(CDR) (boxed regions) and am no acid sequences of
DP-77, the variable heavy region of a chinmeric version
of mAb 13.2 (chineric 13.2), and the variabl e heavy
region of a fully humani zed version of 10 mAbl3.2
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th Ascaris s
monkeys pretreated Wl gﬂkg irrelevant human P %n(]l% (g) oI cynomolgus
monkeys pretreated intravenously with fully bumanized mAb13.2 (h13.2v2) (v). A bar
also depicts the mean number of cells found in BAL samples of each group. The

p-values obtained using unpaired T-tests are also shown.

[0082] FIG. 26: Humanization of mAb13.2 may be based on sequence
homology to other human germline genes in VH Group 3 of V-BASE. Shown is the
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Pre-chal | enge val ues were normalized to "100." (A)
Animals were treated intravenously w th humani zed
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[0086] FIG. 30: The number designation for each residue in the variable light

chain amino acid sequence of monoclonal antibody mADb13.2 according to various
'schemes. Shown is the number designation for each residue in the amino acid sequence

of the variable light region of mAb13.2 according to a linear sequence numbering
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10 DETAI LED DESCRI PTI ON [0092] |L-13 binding agents,
e.g., anti-1L13 anti bodi es and anti gen- bi ndi ng
fragnents thereof, pharmaceutical conpositions
t hereof, nucleic acids encoding the aforesaid
anti bodies, as well as vectors and host cells
containing the aforesaid nucleic acid sequences, are
dis&hestae Chivkib boetsurefurisepid p edhanye,tané thefkabatsequence numbering
anti bodies, as well 15 as methods for nodul ating one
ofH§B¥e 11- 13- associated activities usi ng anti bodi es
that bind to 11-13, e.g., human IL-13, and reduce or
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Chromimum-51 released (y-axis) is shown for IL-13 loaded A375 cells treated with the
30 wild-type Fc revertant of h13.2v2 in the presence or absence of IL-13.
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isolated or purified. An "isolated" or "purified"

pol ypeptide or protein, e.g., an "isolated antibody,"
is purified to a state beyond that in which it exists
in nature. For exanple, the "isolated" or "purified"
pol ypeptide or protein, e.g., an "isolated 15

anti body," refers to a protein that is separated from
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as a 'cont ing protein), or o chem cal
plieshowsors, is considered to be "substantially free."
I n other enbodi ments, 40% 30% 20% 10% and nore
preferably 5% (by dry weight), of non-antibody
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substantially free. Wen the 25 anti body protein or
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Ahuman 113 antibodies described herein prevent late-phase bronchoconstriction in

sheep naturally allergic to Ascaris suum, and prevent carbachol-induced airway

30 hyperresponsiveness in sheep (Example 3.5, below). Accordingly, anti-IL-13
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"effectively human" antibody is an anti body t hat

i ncl udes a sufficient nunber of human amno acid
positions such that the anti body does not elicit an

i mrunogeni ¢ response in 15 a normal human.

Preferably, the protein does not evoke a neutrali zing
anti body response, e.g., the human anti-nurine

aphtifearty th(afﬂbltﬂeéhzb eﬁep@rnﬁcﬁe mﬂpwl@sscamecba:twmwmhyehmseé tq neduce

nb
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t HRBIERIE g Oistian G bhlir\Oiy mﬂﬂﬂmﬁtﬁmw&mﬂpmw ﬁbﬂ)&s and BEkiebs oucus
A HAVA response can make repeated anti body
a@FAdHFEY-at i on potentially ineffective 20 because of
an increased anti body cl earance fromthe serum (see,’
5 e [@p94] Sal ehAsi-Hainan IT.- CaAdtéoliesunol . | nmunot her.
32 180-190 (1990)) and al so because of potenti al

BT BB oty bR s i

subs b1 thore o1 3- assppateabcttymem@lamdaﬂh‘éle sighalingtachivityiof B§-13, are

no..ac
oRE P ARue e BogReR kB kit Sl Plstins, ponaligrgc
f abthouj g aghmarpsated miliotegjes ghugtcasribrosts gasinaphilialeahinteys
vaJ%P i sol eucine, leucine; aspartic acid, glutamc
% araglne gl ut am ne; serine, threonine;
| ysine, arginine;, and phenyl al ani ne, rosi ne [01011
A{8096Ddi es, Inaing emkevimentABe sntinilad gntiodics %gclosail herein are

t fylPolz&ch +r¥uﬁ?éc{ a;??‘c%]altedg loY‘i)%ﬁﬁL@g:XI P E@f tc &T§0§&d |

ns of appr each
301sa1a¢dtamoug,amu@ﬁyd @mtaﬁ@bqyﬁnddbﬁn@whwgmﬁwssmnma For

eac mple V}Re '1;1%0?2&? "%i' '(')Au!r&g(&" rp%n@ O;g'idek?ﬁ%ﬁgl Egr@ﬂj@ls(ﬁﬁgd

kap oun on the
15 armtioody! lrcfers%a protpircthatds esparaied fromat ieaﬁ Pn@moﬁ% pf cellular

Egg%gna? 2 coﬁt%ﬂﬂ %9&% ﬂélg G Lel %r AR%d Q)ﬂfcg flofh wlm:ﬁ’@le

Passes and several of these
mpyotbla i§ darivid 1or shipurated droirat teast suetmna@s@é 0( the eheppiead precursors

ot e i s sk Y oDl At pbten can

d Gfmumz(n‘tlhlly fagech aﬂmoms@mtoﬂ(@ahbnmawn@lom) chemicplprérursors.

-20t ﬁ?\ éém a# glﬁxnr%s g'ld e%ep%r%tl!)\rli %gﬂcﬂlg P CPYeuq ENM 2 egrs\glé%n gﬁout 50%

The nGidattibedy protairstalsp refaradad herein W ['nadiagnaprotsing} or of
r eﬁ*‘ﬁﬂ‘\?&rec%%’ﬁsg gv\l?xésg&re tcr;] %e s%‘sﬂn% )? ig‘e(ff"?ﬂxroﬂges gfng&ﬁmglgts

sequences cCa
I eoR 39% Em 10%d rﬁﬁeepreﬁammy:mmy dep iveight),of morrantibody

{ comsie Mt B PR R ey B ity Pl e ST
25 Cllﬁiﬁb@dyﬁré’tbﬂii ofrbilogithlly hntive patichutheresfss poorsbibintly porduced, it is

tagurneByh Gt R s AL e DL s

A%Q[eﬁ’dnﬂﬂés‘ﬁ maQIaEmﬁ Q0% 20%) eﬁtirslneferdbl}desls elamboit ADY5, endenost
referred to as QZ }? %éh orr163t| uents
orPrefgEably lﬁ‘ﬁtth"é‘t?é?‘ﬁ-s ot ee‘fO@P?eeca mags qfdhq grotejnpreparaion.

COF3telir or polypeptides referred to herein as “recombinant™ are proteins or

30 polypeptides produced by the expression of recombinant nucleic acids. Proteins can be

purified by standard methods (including, e.g., ion exchange and affinity
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typically the greatest source of nolecular diversity
Wi thin the antibody-binding site. 15 H3, for exanple,
can be as short as two ami no acid residues or greater
than 26 am no acids. The subunit structures and

t hree- di nensi onal configurations of different classes
of i nmmunogl obulins are well known in the art For a

r ec‘rs&o‘%ﬂxt&gfra o gfusddra @ﬁ&faﬁﬁm of witieh . pﬁemlaeupmtmm 2 feastA, 10,

2D, BB 75 %rr T i

rqﬁ&g b at:tlirmcoﬁggﬂa,n@ubumt structure, e.g., a CH 20
C%m CDR, FR structure, conprises actlve

f r a mﬂ] t f he ¥ g ’ ‘ta[ngbcgdgfgt Id%fnc} lgegeﬁrtl Engludes 1htta%tl‘aht1§od1e%gments
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the CH subunit that bl({] 0 and/oraﬁﬁctdéﬁvsa%re1 1o & g ..
rfrements S Rae DechpRBe CORR e ekdn (3
L%@tﬁn&ﬁ td clhiﬁé‘ Bﬁhﬁe@%lfl@shlﬂﬁﬁﬁéd ,loefhilly mumﬁﬁﬁﬁdemﬁlﬁﬂlas;‘ as
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Aﬂ%&&%& F&i Bingagd Hxem, IGJ‘}'%&(S‘JdﬁE bihu @ﬁbctﬂ%@ll;aﬁﬁﬂlfgepand may, for
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( 122Nzt ormbrtoﬁé@morgiﬂ-lfgﬁoﬁﬂtgd actifitiestont i nson et al .
(1995) EMBO J. 14:4628- 4638. StlII anot her standard
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5He% gshieiean. péfdlawﬂy MR Préte lldasambbﬁdkm némtmmmambd:dy

Kabat CDRs can alterpative i
si TesRogse, §8s Hehpaan ?‘%‘I”E’r“i“’(?r?g ¥ (ﬁmﬁ F %sgfanesgt I}M bdirbe
Ch meﬁa%alr,ggrfu%gém ll;ﬁculmmf Bées, @ g, tlﬁthfe aufttbodibdvhre désime tb be

ops anpl es o ra

o E GRS doRRA A B8 PR L (g S BT AR fscase condition.
f I AGTRINA re@%n@@a@ﬂhk&@ﬁéﬁteﬂ ﬁﬁﬂﬂdd)eac(nhius’@atﬁﬁ pofentidiyinetfective
nonoval ent fragnent consi s h VL g I CT

20, nbecayge oamrrﬁeed iﬂrtrb)) lr@(aélsegf ee & EnPelc ¢

f 1 @OPRP AR Thslithcy 102 F@bwbr(mrr}; @h@allsd Becaste bypaential
disulfide bridge at the hin ’ 2 &ﬁb
f r alreiA Feagtinns (8% ierg LOPuglioet %r: ﬂyg’ﬁ "t‘i'l*-li > tml'é 1980D) a
Fv fragnent consisting of the VL and VH domains of a

®06] ar M onseivating substitytiont ypicallyiabiudd thagubetitttiqriAgiode
et aI (1989) Nat ure. 3:

VI PORgAgidor a&ﬂ’&efl"b‘tb(%’?#a‘ éﬁ“?"ée&s‘e)&"tse%rg t%‘giﬂ er?%'ﬁ?@?rn?’;ye
250 e R 1oy dg?&;p&egﬂﬁe dlyehs) glydindyalanitle; arlllinebﬂdllemme nclne; aspartic

caneli ze antlbodles C al.so be

MR AREHE A R e O e S N
t hehMAldARleydeBi ns descri bed her ei n. Further nor e,

al though the"two domains of the Fv fragment VL and

WH 1010 ar1]e ¢ odegnt{bg&e Xls o%%ts %mggl{]o%fébu ,e Q{-e %'pﬂ:af?ftetrmeric
glycosylated proteins composed of two light (L) chains of approximately 25 kDa each .
30 and two heavy (H) chains of approximately 50 kDa each. Two types of light chain,

termed lambda and kappa, may be found in antibodies. Depending on the amino acid
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j oi ned, using reconbinant nmethods, by a synthetic
|inker that enables themto be nade 15 as a single
protein chain in which the VL and VII regions pair to
form nonoval ent nol ecul es (known as single chain Fv
(scFv); see, e.g., Bird et al. (1988) Science
242:423-26; Huston et al. (1988) Proc. Natl. Acad.

S§éque1|ﬂée of the {:&ﬁ’({jﬁ%?otﬂraﬁﬁc)f ‘hedy@haing ﬁmgh@gﬁ?alm canbeé bsignedsto
are al so i nt ende ass n
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d Iaf«ifd@r Eret subuyrtit shoetimes ansighdeet dineengipral o mm@g %e&p classes
NE%PQO%YW ell knofnbd 88 3 P& reggvu bf tl'xgeﬁx‘{tﬁfédﬁ> SRR fure,

en ot her processes that contribute

cseeaAnmﬁmddzy AlLstoratory Maélga,lc@pld1§Pmﬁ%¢Q§ Ligbaratoryp pds. Hagow et
1 O (§8f pél? 8n%ﬁg1§?1|1 d(g%w@ectg%ﬂ?&ﬂ%t eal eneﬂ%&m 92 a CH,
20 ( |mmmg/rm OIR, ﬁR@mmsg, coiptises dctive ,ﬂ@gsynts eds theportion of the
, @? g,‘??\esgg)r etstﬁ Eﬂe%g{% en thﬁﬁxﬁ?éf@ﬁ.gmg h‘gﬁnélt or,

|nvo Ph generati’ng anti
di a@;tﬁe pottion ¢f thesCH uhbulme that bihdst to andierepplvathe . &- yand@rrpw@r

g&l o aI an Jﬁ) d%]gl?/setyy%glﬁ refe aﬁ%mﬁg{ ('Jlgﬁp as described in

am no acl d sequences. -
[ CBidQﬂ&ncainf i’rotmim of Intirswoélogical Enteress\ S @spart;mumf Hepltinand Human

qgﬁgkg@%a?il@%& tg%n o {ﬁgll Q’T%ﬁ él rtere w%%éﬁgﬁﬁgen
fr ﬁmm% Tit& iofo géfeﬂiG tlfelhypdsrwmh]e lodps 1s3descrgnézy Ggotbxanﬁbeez £
e P T e i e e G
anI i1 hagys-fe3av )Stmranbthghtand:ahdusnhe Ao defiiion wed by]OaﬁJtd ve

nent t her eof [ aced
KAl e A R B tRy o R Cope Bl 7y Seqvence
30 0 Candl SthiofroAhadBE ofintibbBRY SdbICD difides. Bindntibody Engmeenng Lab

Manual (Ed.: Duebel, S. and Kontermann, R., Springer-Verlag, Heidelberg).
Embodiments described with respect to Kabat CDRs can alternatively be implemented
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| ocati ons of immunogl obulin variable domai ns may be
determ ned as described in 15 Sequences of Proteins of
| mmunol ogi cal Interest, U S. Departnent of Health and
Human Servi ces (1991), eds. Kabat et al. [0105]
Ant i body nol ecul es (i ncluding antigen-bi ndi ng
fragnents) disclosed herein, i.e., antibody nol ecul es
t hedg finNg degribéd rkRtiaMsHips wite régctoV@Hothiz lpervariabie loeps agto
f ti | L-13 signaling conplex, include, but
aW@AE%f i%ﬁ&k@asto muri ne nonocl onal 20 anti body,
mAbl 3.2, and its variants, specifically the chineric
v [moa]nt chlEXaples dsfempiargtﬁamleycs brovapkssediwighip fherderm “antigen-

B R N e
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The ami no aci d sequences, of t thre
v #inash pengrespmpinanbmehodss b @‘f @atfﬂagieféh%{f?e“e made
15 hls% axae Eﬁﬁlﬁ’n Mn%&hﬂlﬁ@\/ﬁ &id VH rédions aibioQoinDublidaRat
3, 4. 38 [01 Q6] descri bed

C Sroisnlss Goer o Siple PRI IRID: S panBR B 2 STERe | ¢
| DYLUEE6; FBtohet 41, Q/ ) BRdci mnAcamaaUsmestswgnssd Such
within the VH and VL . domaj n chai n

h
\ aiglsshan pesioBies ISt N DE EHEFREseH V4 orath aeen-
r %ﬁﬁﬁ%&h‘éﬁieﬂ ' oEXEARbATYY TR aRbide &agrﬁeﬁitd)dﬂ@otaimédaﬁﬁig

one r|S|ng“Fn ani no aC|d gﬁg %.sel cted
20 f conyentienablephminuge v@éaﬁ)e??éé@eéa
N aldedr adbtionSH RGBS madRt M§mtaﬁ?dnhb€dﬂésar l'y | |— 13
contact residues fromsuch CDRs. Such antibodies my
al so bind to | L-13 and, i nterfere
FAPHN | On oRRIDOR RivpPh i 4 TG R AR g multipte

ng%nﬁ]merg@né%h&mevuﬁmmgeﬁs infia vasiéty uisofntikaevents. s T somatic

CDRs
e pelydnrabinaion oL AP PEaY PRy R ND) 2 igling
25 angh ahe se%in%ﬁ’tk esBskel alto Efé{eeﬂlﬂ- regidn, @dithdyechynbimyion ﬁlﬁ}}analﬂe '

one or nore of the VLligagg as s fort iy %
| Bof(yning gene SWHGSE@) ffEom regigp. Therecpy aﬁzgypro ess

' Miib @ﬂm @fls aethe VA Th
| Llfséffgﬁx %R&xsggésgliﬁgﬁﬁtggoss{%ﬁﬁm n satthe V@AY

Aduncttxoosn altese meghanisms ¢ GEKPTsHE ST HEY VGH@“%P chibpripr to

antigen exposure. After antigenic stimulation, the expressed antibody genes in B cells

30 undergo somatic mutation. Based on the estimated number of germline gene segments,
the random recombination of these segments, and random VH-VL pairing, up to

1.6 x 107 different antibodies could be produced (Fundamental Immunology, 3rd ed.
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of the CDRs of the VL and Vii chain has an am no acid
sequence selected fromthe 15 am no aci d sequences set
forth in SEQ ID NGs:19-30. As shown, X can be any
amno acid, e.g., a non-cysteine amno acid, or an
amno acid that is has a simlar charge,

hydr ophobi city, and/or side chain |length, as the am no
ac(:lﬁmé\,tedtll’kﬁl , RavdnePe e INEwhjork A9E). t When dtlrer progedsesfthatigemitbute
cal u

ble 1. Tab »
S O ol AP RARIED AT EPreee i e B R R it i e
( Lthat upmed$ BN AR FpErQantt DR 2@ul dbe M&W@mm Genes,

NS SR IS g St s EREE R0 SaA DR bk PR o e
5 gﬁ%ﬁ)’g cddsbed h%lvoﬁﬁ@gén&ah@ &hb&ﬁ@ﬁeﬁhﬁﬁt R tin8kel ¥Xxhat

101 93- XXXNx W( chal (HL) .
SO apEP IR s IS e S3E0odi5s M Mg e ek il
HaRvy ideRtthNanfih¥eeid aenEeE.Q I'D NG 23 SEQ I D NG 29 50-SIS
S GENTYYPDS VKG 65 50- SXSSXXXXXYXXXXXX- 65 Heavy chain

e TRy ey B e

hﬂa hekedf,ahdt bing &y ILSISGE, naoge, itterfire mith ghesfotneation aa i n

10} | Feeiona i3 ieBalrid i e apbas Duie ot Shtilodohefin,

][ QeLo) 7§trut9t|ufe@ c&gﬁﬁihg beDRab?Nghneramy Tendni agﬁll;]bdb Ihamhymg light chain
ragnent may he I

BB GRER e Hegent tﬁ?{%ﬁ%ﬁ%‘ﬁ%&%ﬁ A 3 FBealicn
c rlib%ggpgnﬁlﬁéto&ﬂéCDhbgn&MEH}%ccﬂﬁﬁg vmnﬁmgd CTHeStridrutbeardn
anti body descri er to,lL-13 d
i nloeationtof lmuﬂoa? zsﬁe%h Aoy méy bR s fescipgd n

15Si Qéqaéﬂcébgofmaﬁé @pmn&élegceﬂ rAEHERT.S. mmiundza of Healfhvand

fragnmen
ngman Servxces%199l), edsVKLga?gtrL?m s, Fab

[0105] Antibody molecules (including antigen-binding fragments) disclosed
herein, i.e., antibody molecules that bind to IL-13 and interfere with the formation of a
functional IL-13 signaling complex, include, but are not limited to, murine monoclonal

20 antibody, mAbl3.2, and its variants, specifically the chimeric variant ch13.2, the
partially humanized variant h13.2v1, and the fully humanized variants h13.2v2 and
h13.2v3. These antibody molecules may be useful in preventing or treating asthma
(both allergic and nonallergic), as well as asthma-related pathologies. The amino acid
sequences of the light chain variable regions of mAb13.2, ch13.2, h13.2v1, h13.2v2,

25 and h13.2v3 are set forth in SEQ ID NOs:9, 10, 11, 12, and 35, respectively. The
amino acid sequences of the heavy chain variable regions of mAb13.2, ch13.2,
h13.2v1, h13.2v2, and h13.2v3 are set forth in SEQ ID NOs:13, 14, 15, 16, and 36,
respectively. The amino acid sequences of the three complementarity determining
regions (CDRs) in thé variable light chains of mAb13.2, ch13.2, h13.2v1, h13.2v2, and

30 hl13.2v3 are set forth in SEQ ID NOs:19, 20, and 21. The amino acid sequences of the
three CDRs in the variable heavy chains of mAb13.2, ch13.2, h13.2v1, h13.2v2, and
h13.2v3 are set forth in SEQ ID NOs:22, 23, and 24.
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fragnments, and F(ab')2 fragnents of the mAbl 3. 3,

chl 3.2, h13.2v1l, h13.2v2, or 10 h13.2v3 anti bodi es or
of an antibody that includes one or nore CDRs having

an amino acid sequence selected fromthe amno acid
sequences set forth in SEQ ID NOs: 19-30. [0108] Such
anti body nol ecul es nmay be produced by nethods known to
t [agg ski lAse@sciibed dbove tie. CORrcostainmmiseof thoresidhesmegponsible

anti bodj es may be.produced b enes at | .
h (P PR one B R ABEER T 2 0y Bk g Bho VEL and VI
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{ QfalFash B & 11817 404 Ak fedebwidhIh Sfogton 60a fadRmaldL Bnd
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te Fﬁﬁ%g&% EnckQ dB3cAbed Herelrdare sed foHhMAISEQITDS
tE’g'Fég , an a%ftijlg%%% cepti de ?“r ar man?,; of 1L-13

MR SeRdeendaee LRt d i Atblscn A0 TRy nglgdeqan ppmore CDRs
PEPI 48, dhhRYTEA orfin KEQID M@ LONGHSELEIDANOS:23947. An
continuous_am no acid resi dues and_enconpasses

e pititogdi mey insludp axe ermosm EPBs af/the VE; dag aééeé?‘ﬁé’tmtsﬁé D

P %R?Q;ﬁ@;éf& rSEQhIE NOEeRH0C ALAAbRAY ARy ¥al inclide b8e or more
Preferably, the 25 antigenic peptide conpri ses%ﬂa%r
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19 miyY | ] EEIAT08TY-80. PAShEWALK Yarftle dng afiin
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t .. i i i t.~af .
e O%rro{':ﬂb%mt?%h%ﬁ BhSRENLAME of hadBtaciafat thb c%fcznfng

20

ses -13 recggp or-binding site or |
r osiporoin thy lnfihang ogluma of JeblEd110] As an alternative to
preparing nonocl onal anti body-secreting hybridonmas, a

nmaRgeional ghkipkedypray be identified and isol ated by

O HqUehcd T ecombi mant CONMDI Nigrrh dbre ODRUtgEm Ul | N

é_.

~—+

tg udi ng vari antissgif) RO:Bor ti ons
Bl ESVONYARKEMML O] at e i IuReabaiyiddtal-3or ary

T PDR1 T)” antTbody phage display 40 Ti1brary)
s SN %

E \

N

.ngf c
%’ZA‘, icﬂaih i to =13 gchni ques and
nga ﬁf , avail able kits fgﬁ ﬂ?ﬂ@[ﬁu ng and

n un o

C Ppage display |ibrarig kmown to those
,%ﬁﬁ%@%& + ?y, exanptes of metnods

Fhen 5 rt—AddtToma

Lo =t ,1§33%r icularly 5 a BRder use in .

ggl\ gygvntqwslcr eeni ng anti %Kﬁgﬁyldlncl ude
SEHeSCRERe HA—US5—5,-6587 727, US 5,667, 988 and US|
B T3 Bﬁlﬁ) Pol ycl onal B Reh. ANt i bodi es
A rein my be producgﬁs‘gﬂﬁﬂmm zing a

rtoct vwth 11 12
LI "L

H1-ad —S )n S B e e t-S—v-ar-tantS—att7 ot
Sgg@%ﬁ&%@?@@? The SEQ ID NO:29

50-SISSGGNTYYPDSVKG-65 50-SxSSxxxxX YXXXXXX-635

T nNno—~Oe o

Heavy chain CDR3 (H3)
SEQ ID NO:24 SEQ ID NO:30
98-LDGYYFGFAY-107 98-LDGYYFxxxx-107

! Numbering for VL CDRs is according to a linear sequence numbering scheme as in FIG. 30.
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antibody titer in the inmmunized subject may be
nmoni tored over -.tinme by standard. 10 techni ques, such
as an Enzyne Linked | mrunosorbent Assay (ELISA), using
i mmobi i zed 1L-13 or other marker proteins (e.g.,
FLAG . Antibodies nmay be isolated froman aninmal or
culture nedia. A variety of nethods can be used to
P @ Kehyfi¥rin Bdr VR @BR €58 according kolhGindafheqtirkcd rubstaivg scitemetsin RiGIA%,
such as use of protein A chromatography to obtain an
TgG fraction. 15 [0112) Certain enbodi nents conprise
I AT I N

2, C : . 2V3.

5 Frimgents Whigh ingifes sV L. Ao Fop 2P Fgd pfmAR 1
d2R) 45,3950, $113.58or BE3 DFGEUICREstIRNe Qi aﬁiﬁb&g&ie@(fnbtednberem It
ant1bodies or by recombi nant engin r..exa
i meayrhindygiT-AB ped interferpavitb Abe forpayoR (’g‘bﬁﬂlfgqﬂfﬂalgr}é e
b%o&gﬁ‘ﬁ Bl rindntseRiide thelvaranichtbeg] &Fv \magrhemg Fetzyne

et bdamt ke AL S N °
10} ( @Hg%g ﬁ?ﬁB@&Ws cg‘fof wﬁﬁﬁoéﬂ'ﬂhﬁ tindbs SHR IR dSe C]BRS Eeﬁringfaﬁ fatdino

Me enbodlnent co S
fraaglmmen@fselewed W&eﬁw a5fd sepyepres s¢t fo mHotHe-s0.
h13.2v1l, h13.2v2, or hl3.2v3. 25 [0114] The VH and VL

d %ﬁbs‘]‘s des Gdnheshdag iRieduled Mayis pradudediyhnethods Ikhswn tathose

ot Py Ao e SR R Yeneraion

O £ Ghi b kPl Qi ank £ &1 bﬁ&ﬂ@ﬁnétl@od@ﬁ}lglbhdwm forged mﬂun s enanner
geneS or the consensus am no g0|d seq ces of

15 g eapithiem ecregaprbusinecinndard methpds, sieh 33 enryme ‘“61 JFUBEE }‘Len{]assay
(€ oft 1SA)3hd @l%(rfalcgﬁlﬁf;mo%(}esoﬁgjce @8iacoBM) 8151ys19 -lfo 1&Bt1fy®ne &Q%re

I amewor osi tions In 30
R i e A ek
Al ﬂon"(ll{'m&@tfa[‘m ﬁﬁsl%ﬁ &ﬂrneetxﬂmﬁ oRie ofunere
di sclosed in Tom i nson A. et a

92
Bi B+13-spiareiqctrgties. Bsenumbingnt |- 13ePataqau§ ?T@@%’Fh’%ﬁclm‘e
To m%‘b%na:ﬁlﬁé Bdfandanti tide E2@Rpnts
20 &%ﬁsse}{%kmfr;ﬁ)iégﬁ%gﬁ and Torm I nson %?”3’:” (631995)n
ENBHLIBnﬁwb¢@$@£4ésanmﬂ¢ﬁﬁﬂv BASE directory provides a
5 conprehensive directory of human i mmnogl obulin

Vajo1ad)l e I eQinQhtiSaAR $ra ginePIIl- excaayorhprideianizast 7

l. A et al. MRC Centre f Pr ot ei n E%; &%ﬁggmbod

CasrsiingRys amingrayid feﬁrf’ég%ang BPEEs TLRIERE S Y

Sofﬁs%%%&ﬁnshﬂ%ébtﬁ@%@@ Specific gnmuﬁe(zronfpteawﬁmmms Pm@ram, the
Consensus human frane 6{uglglons

25p eantigeric pg)tlge comppgises b leasti1p agno e 610656%6? TB@ atfast 15

[ 0348) 24d Yéstdued) Ben¥nors PrefRibiyCat 164t 178 BRinZRGcidaestiues, and most

si ngl e-chai n anti bodi es
pr%ferably at least 30 amino acid residues. Additionally, it is preferable that the

antigenic peptide fragment of IL-13 comprises the IL-13 receptor-binding site or IL-4
receptor binding site.

30 [0110] As an alternative to preparing monoclonal antibody-secreting
hybridomas, 2 monoclonal antibody may be identified and isolated by screening a

recombinant combinatorial immunoglobulin library (e.g., an antibody phage display
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descri bed herein, conprising both human and nonhunman
portions, may be produced -using standard reconbi nant
DNA t echni ques, as described in nore detail in the
Exanpl es. Humani zed anti bodi es may al so be produced
using transgenic mce that express human heavy and

i ght chain genes, but are incapable of expressing the

1be@1|319|ng fio-03, induting variminoglco lkoglltiions theraofy toghetey igtiate
' 101171, Addi ti. , ' | BShercia
e BBl Heheg el HRER s, Tahelle) B Encrcaly

| hvall@ple kind for fememting 4nd s¢rbenidgphagdt displaydibraiet engdnpymid those

I L-.13, .si.gnal i,ng..conpl ex nd. have ' ' e
C BRGELR AR, s SRR, R BRd A Ghs Bl
5 S @fEtabl¥Es: usel @sienabling ahd sareshigentindyidisalay inchide thoes despmbed

fr - e ta r.egl For 20 exanpl e,
rrH’ta[ggSE%\§7ﬁﬂU&E&#\gg@ﬁmﬁgﬁé%g%?&regl on can be nade to
produce anti bodies wth reduced binding to the Fc

r goaept or ( FoRkloatidéreandatipbdesaiescribsdibdreinmay be producaddy
wel | known i. he.art. X .e.0 . i
B R o
hestibydg iRl i thf imngfhized sybjeot/malelk monitSFEQ oved thi bylstandard.

10 (ellalReriogn s S0 GRTYFTRC g (SRS b S

f GthinbGilizedINaGior phenhailes peoteins (a@d FLAG) o Ahtibadies gnayipe isolated

ant i body. anti gen- bi ndi domai-n _.specific f LA o
o fomspingh o Sl SR 5 oS e st pihebodies
S iirgNaligveel- o wa e kniqles, sha] ashseofyratein Actroatdgreshyta abtain
inc&g‘gg sequences of VL chains as set forth in SEQID
NeRIgrfra§on 1 - 12 or 35, and/or of VH chains as set
forth in and SEQ ID NGs: 30 13, 14, 15, 16, or 36,

15 bye112} so caferiaincmbdéiments camprise tife Y exdéors\Elg dernaie of thh By
retain.apti » Dk gl i b rg :
adBe SRR Rt B 2. bl oz TR E R ARG B R dics
t eqhFabyRésh’)2eFd, akddAinfragmentsemay be prodricadbyelpayage of the -

substi.tutions el etions,.or 1 14.0 . :
St et el Sl s iicaly SROE
f nadBEbN kX fagaintnBayctegensated bytraitisg thn eutitodies with ew enzyme
stahility.and reduce i munogenicity of the anti body,
20  SUTASPRH- t he CDRs are usual |y designed to increase
5 affinity of the antibody for its target. Such,
aff0113] t y- i ridrthesimtydinieats gemprseone gpnersichmplegertaityi ned
enpjrically. ri e HOR AR d&sthAgint
aﬁé%e%ﬁlﬁgrgﬁ%% (é%#geo:rf%gi cE)ftrglgescan %gwr%g‘g)e accor di ng .%no
t HB Ni@¢: iodls Qresambodigdni comprises bo i fRgnientos theryg domain of
2nd, .. d, r Oxford University
Plﬂé‘égﬁdz’ f@%?%&&lg%?’ao??%ﬁg‘? hod for making a VH

domai n, which is an amno acid_ 10 sequence variant of
25 a [0114] domai FheseH andiVL demainndeserdhied hprsis ingegqip gmpgdiments, can
addi Ag ;. dgl; gt | ELbI R P theld\RRfatdsthy BB Ehldlzed
n%%&elgnn]]m%%’]'gé?%%apﬁwﬁg %Er’nﬂgn(g é)?d es,equenge gf t heg
using conventional molecular biology techniques to match human germline genes or

the consensus amino acid sequences of human germline gene products, at one or more
positions (e.g., at at least 70, 80, 85, 90, 95, 97, 98, or 99% of framework positions). In

30 other embodiments, the framework sequences remain diverged from the germline.
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15

20

presently di sclosed VH domain, optionally conbining
the VII domain thus provided wth one or nore VL
domai ns, and testing the VII domain or VH VL

conmbi nation or conbinations for specific binding to
IL-13, and (preferably) testing the ability of such 15
anti gen-bi ndi ng domain to nodul ate one or nore .
10119 assoGiuaiae derarint sdqhéness, fof emyple, agtairglonediny omdipeon,

ap, am [ q ¢ .AS t|
ot el G5 ol SRR DT el Uy ML L) o B oy
\é\&bp :115 @)ﬁﬁgmmmﬂﬁ@m eret.q1952) J. famthlszﬁot 227:749-81dpamdi n

i sc].osed her e r,. v .
absinen ey o) AP RSl T P PR arRbintiyices
e Lt cot 1ol Ly binde Lo L e The. pBl he

ragnmen at specific I nds -13. e Q
AP St T bt MG ot tor MgteP e g e CBr oo
n‘@f(:).ei{‘ﬁes@%qd&xcm di @d as ¥/4durdd @ Riran a@iened, &.86 for framework
includes a CDR3 to be repl aced gr l. acks $ SPRS s
eFrtsas At GIRRS: drPosqosys AMAYCTK Fegions ShaltodierEe i 8n 2%
deaeLhaausti8ics08064 encoding a donor CDR conprising an
active fragment of SEQ ID NO 24, e.g., a donor

nucl ei ¢ aci d_encqgi t he, am no .aci.d. eguence. set

f LRl i n Slféd*t’fﬁnﬁgi %g‘,“e%'ia Bymgtized. goM Sin S'r‘fg?lg Au clﬁoglleg
a@éstribed HeRRGE Edstisingtboth Hhhfé.n Gﬂ?ﬁnhlggimpmrﬁdns,tdmf_ be prodfuced
repertoire so as t ovide a product..repertoi.r.e .o
nHERSFtandad; ra@m%mfga% éecbmg’qu’ %6’1‘?&9‘ ed i °’°e‘§<eg%“re‘§ Heng

t BRaripEd. GlinaARkd EntibbdibdBayil@beprodueddarsing tramsgerichnice that
sel ecting a specif]j %nlibodnﬁﬁr antugfn-bindin

{ PeaS R E Y 1 et chanp ymes) by e bpable of GORIFIFHE Uhe

S BRfdgbrotis ABhdeRRAYinsHloba A hekop ali liht Elfind degment or

nucl eic acid encoding 30 it. 43 [0121] In ‘another

TG T A 050 O 0 SRR i

C @3- 17 chteifekdwith the flrembiiin of adfinctiorel Hi-t3 sigmaliog campdexd pmphave

a VL donmin, ich eith i ncl udes CDR3,,t.0 .

T WET T X .

Z G@éih@lt% @odﬂfltatc? 26 OR: ta&a@erc'emﬁit frbgmeaisro ! f@e.ognséanm@bl ; h. Borray

e introduced jnta a repertoire of, var e .domai.ns,.

| se3eRRls, Mptops indncheavygapstint Fogign o bF Badsip piodhe fities

t( ?‘gdggﬁﬂu?%m%dg@gs %)Qh’élaﬂ'mje&ptob/&fckﬁi arﬁﬂcg‘&bmpl@ﬁbﬂé shelr hmttionpare
; - escri hes . net hads .of producin .

| SisURbeT inchotet AR PERLS o SroRADTRLon e RO e e of the

. CQRBSLMBESioRIOK I8 heaviichas bEIGGAE providedijn SEQTD NO:17h€erfdin active

25

30

end of the variable donain ar are %ﬁ

ed L.n
C (ﬁqgg}ﬁtgf pighe (Lapd CH samis - EnGHR AL Y ?q(glér hfﬂﬁ fo egch other. A
f rrRRRVRIKCt pid¥ide @ hiRiho@ for Rbtaming Ul af1EH0aS aitipepbiding domain
repertoire of VII variabl e domains | acki .CDR3.
Tispeciitofer dasmainoffhylisdhat ah foraefiapiof A ﬁ’aﬂ"m@ﬁﬁ sjgnaling
pQB&bﬁ&Jar anti body. Using anal ogous techni ques, the

CDR3-derived sequences may be shuffled wth

{ ﬁ e]éi]alf ; FZ%J?%@}%/;’ !%tt 1 gq%Lcag?n 'dgg@h%%ﬁs's&%ﬁchm: Enlstasg se"flpogth in
SEQ ID NOs:9, 10, 11, 12, or 35, and/or of VH chains as set forth in and SEQ ID NOs:

13, 14, 15, 16, or 36, but also can include variants of these sequences that retain

antigen-binding ability. Such variants may be derived from the provided sequences
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conmbined with a cognate VL or VH domain to provide
specific antigen-binding 15 fragnents. The repertoire
may then be displayed in a suitable host system such
as the phage display system of WD 92/01047, so that
sui tabl e antigen-binding fragnments can be sel ected.
Anal ogous shuffling or conbinatorial techniques are
a|u§ﬁg tchtiques edll kyowrShetreaer Anas i substdarons 3ELEigRH 09 1)

A th |t t |

e LRSS RN, THRLBA N e

S Gfagfetvetk rvgrbrartﬁé mHaleLdeggmBGSo ﬁﬁbrdme stpbility artdgredngt at | o ns

L 58 S P8 s R e
510 Qtiﬁgﬂy of\ﬂfétaﬂttﬁcfodmrh@ chrgeh a$ucHa£ﬁnh¢—uwmsing shdngesdilrﬂ' typically

mut agenesi s .t.o

Gl GRRi FI Pi e SRE e ey safleptip HERHRpay” K5l

( RiteGtions Na be xﬁé‘d%diccoﬁﬁhg toltheIndhods HOR4EDeddn A&ﬂ&ﬂi-y]ﬁ%))gmmdlg,
Schi er et al Bi o] 5 263:551-67).

SiZnly Qﬁrﬁl995)o%le£6?ehﬁﬁkeo"f8fd %‘P)ge’ilﬁ(%"essCDRs may be

grafted into a repertoire of VII or VL donmins, or
- e8N9FOME OAR exentplary method fos taking s VAT ddninim éicthiisian amino acid

domai n). The tin elnls eval u
10 ak§F‘il‘}°P‘§F et of VL opatipel o bty copptinera BhE0aldle, polctne,
bi sﬂﬂdh‘ﬁ&n@ Bﬂﬁ@drﬁhg diRlor ﬁbﬁd&ﬂ@cgis tuothe emmosx]?lmsehuﬁsnm,f the
esi s, OVi 0
o hiseRly G T cownia. R oS BeR g om R tlspftigeg
t hgifh Ghéat th%ieevdlﬁ tHemaifks Aid téyfing ﬂfe VH démaireonVHAechnitimdion gr
prot ei ns e ve. .a ct £Q
é:oalbmapqﬁg:gl%\,sggg %ml% %f.—ﬁ%agg Z;Hef‘g{ g@ egttm)gﬁgé’ bl]?t? of such
15 ld%g éhedlxtiﬁ% Sdonkdin iotrﬂhodkﬂate\dnveﬁmokngssoaipﬂeé lazmvitmm The VL
i splay rar tecn i sel.e
o A B RO AR FARERSe b ‘ﬂ’@mﬁ“%‘?éf i °&ﬁ969%
af fnhidEdu¥ nidkHdd i be empro9¢m whidh ohé exrmord equbiide @dnafnltsmfla VL

the secgnd Iibrary usi n stringency
ordompigy dscles ﬁ%’éﬁ*’?‘{‘?{?é‘mﬁ Bq\’%h%??d’r Sloglswal tions.

O her screening techni ques can al so be used. 5 [0124]
| nogzuye en’OACﬂnmEbﬁ hipectiofthe Maveripapesides b sethard gEprephring an

20! SO knom, of NoE gttty PRaakals: FhOHb B commpgices: @

p r b ALME a Sfafing Adpeitbitbirascleit beds dmuddmwﬂéﬂl demeiarthdp either

cHaF e AT Fe B HE TR » FRRo et (0 fibinng e

bereﬁérfoﬁ@twetﬂ atdencﬁrﬁﬁﬂlewaﬁﬂ efic®@ing Bﬂondﬁ@i)R cmtnpashjngam Bktr:lvb )
rrevvor re . par ar_within

| OFeagrongh SEED NHoF ok oo et e it
25Ca%quddte b frtBGEIEBY mrm;t agemam tip@bnatinacleib acid s mette«ﬂmto

to one or a few of the ﬁr{a ste B8 Jcids

i nipe SPRTERgIN m[ﬂ@ﬂfzsﬁm}fﬁ S‘b?fé° B’f‘?ﬁ@a?ﬁ’é’ POt rRTTOR é‘é‘? 3

us&flodify APKeIoniA Y) elReh¥ingemelsit Atilast tﬁderﬁchEt mpermin'eﬁ(d)

germ i ne sequences. e exerrp({u;artgr/gg_l rmin HH

c afelecting a specific antibody or antigen-bin agment spect c T and (e)

recovering the specific antibody or antigen-binding fragment or nucleic acid encoding

30 it

43



include: identifying one or nore germnline sequences
that are simlar (e.g., nost simlar 15 in a

particul ar database) to the sequence of the isolated
anti body. Then nutations (at the amno acid |evel)
can be made in the isolated antibody, either
increnmentally, in conbination, or both. For exanpl e,
a [ouxfjei c ami adothérmn&bgﬁntehtahn analnlgmtesetlm@qnwmmoyed in

00 1, B 04, P ROREIEL S A B R RA i

e #ids efidding @ ML doynah) whith Ieblmlynctddai a OBR3 arniee replacmdroelacks a

addi ti onal er m i 0 residue iV

okl B tin restn, Avraneanene ot CERUrkeipet Berbiigere. (RE
52 thayelihtediated 16 irdpettdite oﬂvﬁnwlkﬁddﬁ{ﬂnﬁdacmgta CDR (a8, GDR3),

gerrmne resi dues are. introduced i 2}[. } 9

arisig serymimaps JANA tachnolegyy Figy °prn@ﬂ%ﬁ5%| %’ ecinology

MYk 90§ NG:FTH83) AeddBiBE théthadly Bﬁﬁl’o&uﬁn% réﬂertbﬂfe‘seﬁ‘hntwaey Oz[nable

nore germine residues into a re

t HomgEs i Vhieh egrensessTires dizested g pr BQJ ?gqnb%t%e % re ﬁg variable
S GBI Bed sl & e%hjﬁhl:tﬁv’n vifh @nsendti pEimsis 3 {ha third! fEantdR@rk
vari abl e region being nodified. After mut

10 acesign 9§huer@né’H gﬂ@FﬁGPff@"‘lﬁra teRepigie PG VAR Comaus i%fhﬂ;&)a
of clh ngf ?ﬁktrleﬁé%ife ﬁlayb@&nﬁ)mwamctmm et RFtBuRe attfholy) Using

germine residue or_ residues are tol erated. Simlar
manalgeeHsdechniguss, the CRRAASHRISeqUsgen @2y P%nf?’ékﬁg?dk‘”‘@e‘@?%ges of
%Q}%ﬂdm%q{n? fktinga @pR8! MditheshafRy e6taflete M HEVL domains

ornmed I1n different ways. For exanp]e, agerrmne

s eQ?H@ﬁGé withis cpgnatecYleer ¥H deaJinttO prowide specife aptagenrbin

ISCrfr eh@, T reF%u%%ia‘§?ﬂén%bhiépﬁ§ed§h E‘sﬁlﬁf)leth)ést s§stéin suchlas the
a certa ercéntage 1 denti at | east

75>ha3@d1sp1®5systgg of Y0 9291048350 ﬂmsm@é %en@mdm%&amnts can

Ol ARteotéd. | ﬂﬁﬂ‘&éoﬁé’ sh &%'oﬁlﬁfnht@ﬁal(i&:'ﬂmlaﬁes aPeA1§odistRsded by
-using at |eas erm i ne sequences._ In

ttféemaxse(]\@fur@@@%)éﬁ&w%ﬁﬁzA elteryativg lsgogmﬁqt%ﬁlteredVH
9es ¥, &%oﬁ?&s&ﬂ%fdoﬁﬁﬂut Iséﬂéjﬁ' oﬁ@ Bﬁﬁ&ﬂe @élec@élf*\/ B 'dﬁct’ox5VL genes
sequenc “he case of CDR3, identifying a simlar

209 euorgbmana;e swhtiensodthimthe entise u@@bleﬁeme@t SRy e 8n &iram gtrpl. Proc.
seglle using two germnine
sejg%eﬂn%gs&?h%éfmg%g?g?g?d;g%ont ribute to the
am no-term nal portion and the carboxy-term nal

poiﬂamn | Angtherapethoddhat maptbs ppedisto dipd nﬂ*ﬁ&ﬁﬂfﬁﬁ& &PR

éﬁﬁﬁ SEVEPGr VEQHRE! CQ\%:hQécﬁm §c%‘3.re cﬁsc!bscd Eyoe gf BHEhﬁet al. (Proc.
Con ensus seqguence. In one an

anVebdend. &p. U5 dgtapd) 9t]ﬁ’ 9%@)?) 2R Schigmmt @écft@%@é?l sy
2501 34345 é% ySlhlﬂ%L}‘)P%B@&Irhcﬁle | o¥ afl ERE8 dRSRayHe %‘rmd into a repertoire

anti bodi es descri’bed herein. |Insubstantia
di 65'&H en¥E slomains, 9d everiserae other saafioad (suchas a digeanectin domaipy. The

Sultéglh ag??rbt@ﬁsis wated %r 2BiliBHo bﬁfd t@ﬁym)f typically 5-7.

am no ds in e sequence of CDR, e.g., a Chothia

or Kabat CDR T pically an amno acid is substltut ed
by[OAZZi]eI at edn %ﬂﬁemboﬁlér}egt hg\pfiwgp@m%mmxg}s t B graphis modlﬁed

gg 9{1&% eneQ, tSHBVIRO T PSIToE AbdiGBRiAGhEprotelrsC The RY&ified
ubstitutidéns

30 binding proteins are then evaluated to identify one or more altered binding proteins -

which have altered functional properties (e.g., improved binding, improved stability,
lengthened stability in vivo). In one implementation, display library technology is used

44



woul d be wthin the ordinary skills of an artisan.
Unlike in CDRs, nore substantial changes in structure
framework regi ons (FRs) can be made w thout adversely
affecting the binding properties of an anti body.
Changes to FRs include, but are not limted to,
humani zi ng a nonhunan-deri ved franmework or engineering
C @6 bl o ScRBE I hol b Siodifies biding prateimr Bighepaffinigniindiog

antigen cqntact . or for_ stabi]lzing t i ndi I
e PEpteIng g 5&’@? i'f%“t"‘fjerqémg} the §e'°8’i“i 1&’1%3196 ' %’g . %lég% gros?é ggrrlﬁy or
I Q6Hir® BompeiaRgbiAtnSpacikhiag eoniditiona dtherrserséningtschnidueséan also
m_ght alter an effector function such as Fe receptor
bi%dsHy (Lund et al. (1991) J. Inmunol. 147:2657-62;
Morgan et al. (1995) Inmmunol ogy 86: 319-24), or

5 chierog) ng t hia somp embaliménty thewdnitagendsises et tonegioagknewn or

i s.derived. t|.bodj es ~may .have t.j ' . .
CBBugbo e DR HlsEatF ah T PP TR Bed finditg pibfins are
efafnﬁlﬁdcﬂfs, theiGlitagoesieoag .blaz dE&tedrteﬂTepﬁﬂm regigogsjcbf_n@e lzaady or light
conpl ement actjvatign, For exanple,. anti i£s .
P APEIn SPah e Bt Rer PR ST 4 R o e VB o
I':'Q&ar &aaﬁg_é’engt%gth@@ﬂRﬁ @4 &aﬁx@@orllqdrégiéﬂ?-ﬁgafﬂogﬂ' wit nn.b 19 gl' 3
eavy chain, for exanple, suc i ons, nmay_.be

10 b S o 2 RO oo s GPoe Ao BB o TRR e,
| Dirhgsakd one’dilal fB9 Of 186 CDRY, 6. 36 maky/ gepruisaimproenitfitst hat
stabilize the disulfide bond between the two heavy

' f ' | | i ! ' '
oA, 0gi off o S edmetlhlRecne S5 s To Hptehl iifodynced
Arggiilar@b o or mard §9B)ind\deluentesrOne Exenpliry HSmiiging meghod can
01291 The.lL-13 bindi i L o
o oL b P 9 0 L. 405
15Faia.a sy Eatablt) todidoseqadnde efithe/isélated)adibody. Tieni miutatins (at
i bodi es, .and,f t hat been..ut '
o0 L TERL T (P T et

[
MudoAtbiai6n, 0P beth OFstGRample, mutleic apid dibrasy that ifmiudes seeehcesor
fully humani zeq 5 ti bodi es, as wel | t o .prod .
anticpdng e gr P%S@E%ﬁef%lb“et%?tt%?s g mpde srrled a‘}L@STéS e
b :T%;g% Hanard/ &g, tb (ﬁ%ﬂ@@dn _E@tlF&oby theli ling ))nef dr@dodd3dditionsigeenline
enbodi nents, a substanti.al, portian :

20 aH e o SRR e R G- ke § Lagona
ONg:tQfty)t Meofeldmbodigicn) s AR, gefilinc @esiduks/are inhreduced into an
intervening framework regions fromthe variabl e
r eljpPlaied 2atbodyes Ro§tlfrer ei n. The portion 10 will al so
i nclude at |east about 50, 60, 70, 80, 85, 87, 88, 90,
92[0126], 95, ID6ne ibodiafatt afutageaiesib s to bahistitutsfor ERprt emabr

FR4. For gexa e,. the rti.on ich '

o mors PTG e SRR aet oS HE ol CBA O pue
25F Rban?’é(hohhﬁgdﬁnliﬁé fEate tﬁ@t?fs sifnilar{R4., m&std}milaoha Iﬂ}e variable

resi dues, at t N-term.nal or C-termnal,. .

Rt PR Ogeg. Ro PRSP SV [fariray offer fifiopa

NObLctRAY Y BEthe/anBBSIYChiab e alihied totiteriiak i fithogpanline rgdibior

\s/ S %%B?ngg?%?%&w fsbrpe 9%1 2 irx]q?%ag';r(z)ersis %gna{?ge?fonﬁ:e%rﬁ %hré lﬁ%ﬂe?vgrkq'fegi ons.

30 [0127] Selecting a germline sequence can be performed in different ways. For

.example, a gérmline sequence can be selected if it meets a predetermined criteria for
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fragnents made by reconbi nant DNA techni ques may
result in the introduction of N or C-termna

resi dues encoded by |inkers introduced to facilitate
cloning or other manipulation steps. O her
mani pul ation steps include the introduction of Iinkers
to join variable donmains described herein to further

p{]e%ﬂlw c&t@ﬁﬂdféﬂ@es 2., htlrledsmeﬁ@n%&ceﬂtmnd@ht}b eugi, at bt 5, 80,
chal ns r v e
oot 5h 95104 B 4wt FOr Sartradion diepdfigon cm ve

dpefousstitkidght et e, 3|6} & 10 dohlme/sedudicdd | InAhd dfasugﬁcmlhband
errbodl nment s |Ilustrated in the Exanpl.es,c

GRREHAFRREIRg? Fimypr SopRlRs FeqRenss SAR Fglide PSR O e
a3 RerBH CRRSGSESE (D] idegtifylng AGHRDE §erﬁr£hﬁé @dqﬁermg cﬁl include
singl e variabl e domai n derlvedf[omelth \At
e 5 YR DER DO GRS IR e e ita

Erafely @hlidele t@fhe bioSbrifihaE péificnh MhdtPE&kidxg-terBiimatlpéigon.
do i ns, these domains may be used to screen for

chmthes n@nlsxapq:atu:@wwghan@ag ghive gsrmlingspqusaees 2emsed 6%aih

S If dofiscAlts k@fBacRl ndi ng donmi n capabl e of bi ndi ng
ﬁﬁ% co ?g&ﬁgg g% achi eved by phage display screening

nethods usi_ng the sp-call ed. g%erarchl

cWB8lhat or ilpm giment. e%lgntl('yp W&ggﬂlﬂ;\tﬁl?ﬂ@&éas C%sequences

98{a9éﬁ’é17c)n19 Rsubblagiinlld Gomthése Of thi: aitiodieOieatrsbed Gt ni ng
ei ther an or L chain clone is, aagtomfec

C Enetnaa) GG aiess (BYloa ERRCaaR B THaRet oo whutions ¢4

065 FHhutp Qn}I Jf@y;ﬁ&ﬂy ls17i dind M¥s i€ halséyuee of & CDR, e.g., a Chothia
antl

bi'ndin omain is,selected a dance :
paarg%oaa CBB Typally et i beured by ¢ ARG FUBE pyig iy e
N iRALhatde! BJdRPE6Hic, Ehst&e&&eM&rabtsnﬂm CS\ﬁhSﬁHsﬂﬁlﬁﬁhsl n
ks et al Supra. Anti bodi es Jug: Xl
N W s i e i kAe e A5, Bl 5 GEgeere sabsranta
NREEENh SE RS fraRéwstk Fpiond OFFR) San YR fmadaitheut ﬁm\dﬁeﬁ&ffectmg
f usi on protelns conpri sing one qr nore Q?Rs desgmﬁgf
h@}e@ndm@rmxtaezp W&h@% gnges to KR pilustedhyt 2 g,
d&f anoiﬂ%ﬁ n MG REn-QE e @ Frath BPSR or Me&ﬁlg(déﬁﬂﬂ |ﬂaMeWbﬂkhesxdues

protein are syntheS|zed as .a.sin

-

p&ay we pmm‘@nt:ﬂqamgen cPREaSIOT HorsEbilisme theduntingsi; “1‘~$ -gfhanging
r@la%g bi %&8&?& of thP c&ﬂﬁh’t gy, cgﬁ@ﬁfg%béciﬁor@diﬁo &91d residues
|t|0n uncti onal elenen he active

nmhmhymaht aftersavesiffiectpifitection suches Fﬁ@cint?rﬁ&dﬁ& (e &l (1991 7
StULMGht r1847 ?ﬁﬁﬂﬁ\? rgz{n dhe 1@95)11};&%;1&9@!38'6 3193 or changing the

macr onol ecu e. n addition to the changes to
t lspeczasifion \&]@pluthg g@g@n@gg%mdpzﬁ\geg Apbbsies maydave mutations n

a%é (?%9 &e%%bn%@ﬁle REavdHER BNl REGH or AR ¥i@td? funcBén, kigh Fed
um-n or nonpr ot el naceous pol yner. For

| mmeamwpdma @qmommeng/acavaé,@n o ¢ xamlF.sBhasics may hae

| 'npha%%né Qucf El?thf}ie ﬁféﬁﬂéqqﬁtt)’ S @‘atepm&sf 9684, BACAAY%48260. In the

po yl'ene glycol pol ypr opyl ene

g |Ig<abb: Ig62 hpmyybmyabwh@nlessuch mutetiens meevhe Fnaééf o rpggble the

|4 r;g%lri 0ST szseﬁaﬁ%ﬁ;%@f?ﬁ}nsﬁéggﬁ?ggﬁ An‘%rbé&%fggﬁalso haye rémtatlons

30 anhdt bablliesthe disulfide bond between the two heavy chains of an nnmunoglobuhn,

such as mutations in the hinge region of IgG4, as disclosed in the art (e.g., Angal et al.
(1993) Mol. Immunol. 30:105-08).
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are chemcally nodified by coval ent conjugation to a
polymer to increase their circulating half-life, for
exanpl e. Exenplary pol yners, and nethods to attach
themto peptides, are also shown in U S. Patent Nos.
4,766, 106; 4,179, 337; 4,495,285; and 4,609, 546. 20
[0134] In other enbodi nents, the antibody nmay be
mqolm‘s»] ed t onteama 3aindigtpeoteids caglby am&ly Foantni of intged putihodies,

d f
o EEy R ok FORss: Lo o AL o B Mmoo et

" ahtiyded and@@ﬁ&nfsahlat hgve(hlam 1autabed elehec mrthmi’WstaMemd/or variable
noi et i del et ed, havi n e npr e .
e it rGiost et e, pRE B e By puganized

5 Adgliibddan, Rfwelllay eamyduat atibodits wish 4 desirétbtrgit, e g Hayced IL 13
dlsclose antlb be 25 acconplished by
a|ERding AR dioREedyy %ﬁﬁgﬂqgé)sequence to contain
gl ycosyl ation site consensus sequences; such
t g01B80] ques HRrsemeembodimnents) aisubstantal @mttmn Aﬁ:m: 1hmlunnglablshnof

i ncr.easi,ng.the number f car
a rYtaflg’g ‘E’ga“? CAnHTIR ﬂ%erﬁt ea}t o © bﬂg%gb c c 0 u P ?t?on%ﬁ%%ﬁ]e%
0liytearshide Srarh ewdrk eegiviis fOmakd vhribls re@ums asdet ¢t daelamt iThe dgrtion

10 1 T lsp P e o ooty PGS0 BaedT s 20, 9 S0 98 ¥, oms of
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nol etl e rese 0 an | . o
a&?&rfﬁ?t?%l R oHBsiEhe §-f%wn@¥§‘?fﬁﬁﬁ§%g?%1nge§§*%’é%%a} P RSt

i IFR4) A dittonA1ediddak atihiditéim@ial @ C-tefrhiD&End Af thh sutisiant @ant of

Blophys 59:52; Edge et al. (.1981). al. Bigchem.
1182 ¥ bleﬁmwwi& Those By naﬁmaﬁ( 1%3@%%%”%@%%%‘“%

15 138ria@516 domade fogiols. OFor exdihp¥e, constt@ion 46specific antlgen-bmdmg
nmodi fi catign, that |ncr§ es |n vi vo hal f.

priREERY grage g}é{e\g%‘gnan} PFHERH 6511&}]1 fhe mtro%nguon of N-

[ %@ﬂemﬁﬂwrbﬁme@&md@e‘a@ylms eb@icad weycilithts elohﬁxgtoagtyad
w th a _detectabl

. [ .functional el.. tect
| aBEHRI3teR S§R% tha.neﬁn@a fign g%ﬁﬂ%@a %*fﬂm 3?'”@%? fojjoin
MBYariable dthdiAcdesite@habhitdRethaprolds ssubres, hehding usi ng

conventional chem stry known IH the art. _ Labels. algo

20 rigmpaegleblipheayyshaing Syl Aupan (3@ EHhpRr8RTHIRS

0 rdlé’dom%k)' P ProtdtN RS AL A ASAssed RIS détait bdiew. i ncl ude
chem cal” nvi eti es such as bi otin, which nay be 10

05 o0, Y ARG o R SRS, SRR Sy fleLortanke

C h‘&ﬁ ’|p5.i§' bEWH@hd ¥ doffaink,ahby/ineknsioh aiscemmpassas birelirige

neasur e any suitabl t hod | udi.n .

oﬁ%nﬁgo gemele arigHe o ‘fF&V%J] Hrork URFR Y G Y dprmain

25| NFBYNDSE! EBEdialhSHRMorhAThd. SAYhe ciselofyither yithedihgle timhhspecific
sequence anal ysi nd sca nnlg%)nuta enes

S HBding GRS, (e F DDRien b S T erap e LS

t h@baik 6f Rhihg Kﬂ%’l@omﬁn kfeifid bdtigerd BR AR idbnkiyt cAfabRdS binding
anti body described herein to _neutralize and/.or

i nHi- K- t Thiviaaxhe ashiexed by phagesisplsy isereerinedpethors piing thasgroqfled
MeRSUFRfaiBhal combinatorial approach (as disclosed in, e.g., WO 92/01047) in which

30 an individual colony containing either an H or L chain clone is used to infect a

complete library of clones encoding the other chain (L or H) and the resulting two-

chain specific antigen-binding domain is selected in accordance with phage display
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‘the follow ng nethods: assays for neasuring the
proliferation of an IL-13 dependent cell line, e.qg.

TFl ; assays for neasuring the expression of

| L- 13- nedi at ed pol ypeptides, e.g., flow cytonetric

anal ysis of the expression of CD23; assays neasuring

the activity 20 of downstream signaling nol ecul es,

€. tebhniqBdsATEh asAERayesciited tin e refoened fhisteshaiguefs aso disclosed in

a ody, descri erei pr.e ast
3\@@%&%@1 AT °a%€°g°°“1‘ﬁ?ﬁ% b% %BW&F BRodstsy
a&a(ﬁ@zﬁi@ﬁdd@&ﬁu sNmbdemEl¥aulas) & Sthercdgeis, caosh nd hate aa Sisons

that are known i ar.t 0137] The bi ndi ng
| R fore e oh ?fr%?f%ﬁ?&‘égesfﬂ?e&h%?{n and a target

(e.g., IL-13) 25 can be anal yzed using SPR SPR or
5Bi [omzl] ecul aAn hmibed;aﬁ:tmmproﬁhaédpm a(VBI-XL pifrtvﬂretesone of these

bi i fi

" LeBERS fstant y liaRd Aer Pteiurt ftoetizg i s Skl Hypppsias ghain
a;”l‘l'{e&'ﬁylkﬁh S @dprﬁﬂu@d*ﬁff&lcf?n{ anfidodigtin that théy genbialighag araéditional
0 e Su 1IN a rapl
P elopL S EETE - (0 SV FoHaLSha Sl Sk B s i Bt

Ohélecullar sﬁ&a@mm&e ofihe Sdmfrigae€ o imidron@iRarNC e
(SPR)). The changes in the refractivity generate a 30

1o SSHPE, B Hiee o L P B PR SRt KB ot
I\/Bchhﬂﬁﬁocﬁéycause pigcdsiRtedpegyisted; or ead to‘ ajluunanarrpl e, in
Pat ent 641, 640Q0; Raet
R R R
( 1i2%3q toAvnabf a ey of ﬁanpiﬁaﬁacﬂém 5gly%f53bmg epol;sdﬂll}_'l(nb%&)ﬂ,
an <
eizraplens A S bRk e P e BhRR e Patent Nos.
15( Up@m$3a, 4,499y83694)301, 154143&73&]17 |4rﬁ9mnamar @179,83M BieRntitandies
be U ccurat antltatlv
Bricsfy Bloied By B BR ool K ap iR b0 lebattinein
ahruﬂrciémgt Half- 11f$;&'618eﬁb Bihple S Exdniptdryipolngeraind arethoBofofattadhdhem to
t he nal n (0] a C a
c RFPRIes, A dlsq %*088.%‘350 1’% #“5? é?(f‘g 6@%#3%8%? "552315; and

exgemlsas. proteins encoded by nucleic acid sel ected
. froma-library of diversity strands can be conpared

t jdentif i ndi y¥i dual,s t thav fi
20f glpl%ﬂ e tar éxectjtﬁ)e&g o erﬂ‘%l \%e angbao'd F&ogiﬁ]ﬂo t'xa% by altered
I ndlpdossitionpattan (ed. Saiteled fromahk dr@miémaiatma glycosylation pattern).
st uct resactivity, relationshi F exa
R & SRR BT Ran o e B SRR fes
rTBdeﬂHt@ld aﬁtﬁfr&hﬁﬂ@ orfor toreglycenylation Gitesi aﬂdddam tHe@rigimaiemtibatly.
e l' Q ar e I, ot /ari_ant amnm no
oo St ghTEayTn e by Be BEER L ROGKT ot mTH:
25 ﬁp&eﬁ@h?l%sﬁed/%}t dlteﬂaq th&la ﬁ:ﬁﬂn& ﬁ?fb Betq;(li_dadcg to]ﬁn?ﬁmr gyt ydation s&eka) g.
| affinity and .s 0 i_n ti,on.can be
o eSS e qrsuel iy raty . 8P Heaor
h OB 2§ thDSIRIHeNEE caﬂi&BicE:Me fiofeties ollahd Mkibod¥s iSbY ¢hetnidabor
?géng}rqg; ﬂ:gqlll]ﬁ}ngb}( g ‘éﬁ? eﬁﬁt s;n%al{]ll e(l) % regHXes%E' th’élM:gbody ”?hese
methods are described in, e.g., WO 87/05330, and Aplin and Wriston ((1981) CRC

30 Crit. Rev. Biochem. 22:259-306). Removal of any ca.fbohydrate moieties present on the

antibodies may be accomplished chemically or enzymatically as described in the art
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physi cal interaction between the protein and its
target can be fornul ated and used to guide other
desi gn processes. 20 [0139] In a further aspect, this
di scl osure provides a nethod of selecting antibodies
capabl e of binding IL-13 and neutralizing and/or
inhibiting one or nore |L-13-associated activities.

Thm&mmt@pmsmmrz lBt)chem mwﬁ@r i269;52; Falge etdli (198 1()f4nal

ant i podi d nts L
cHissirng TSt ool o ik SN MR AR Pl i
b 51889,046 for 4 AodiEratiof$hadt i@rebdes irpdivd hdlflifoby plowRibuy a salvage
anti bodi es or .25 antigen binding fragnments to prevent
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10 dSieaietViaPERBE | BERRG SRS ot bac B BPEPLE el s

as part of a clinical testlng procedure Addltlonally,
amlbbpdi es 'ﬂiesaﬁidﬁ@eﬁarhaermiucs afan aftéibody disclosed heremahayehet s

r t he | i,zat i, or h
A O b B0
N@AgYrheEYigked Ilﬂﬁiuhﬁslbrbelﬁfw.ssﬁﬁtﬂiﬁ%@ pai)fmysmglogﬁiph)?l,' Isequel&e
present disclosure al so ptovi
AT SR E et oF SR iy BE HEmpE YR dad s
15 nm/eﬁ{odamhu :fﬂadelefsnodunylgmeed agaamsﬁy olﬁbuTMbbT_y ds:Bcnb'Egéerem to
n .eotides tei ns 0 tides
e R T L S T
thel fBEovﬁﬁé ida&ﬂ&s hRaysiforlBedsiiNg kBe piplifaratiovaf andhtlS dependent

t her eof . ti-1L-13 Anti bod ucl.eot.i d

el 5 e b g P B e o s> igited pofpeptides,

die$C IRSUyB R Hna9Sis Plthé Eipesdsian of CDZY; aiseys measurmg the activity
olﬁnucleotldes encodi ng th

r able re
f flovgnspam Fgrpiing giofepules; egp gi—“mﬁ%aaffwate %n%&ﬁeeefgwew
Lhnﬁ&;d?%@étéﬁb@t&%@t@?t&bﬁtl a@:ﬁmﬁ & Prelevit diifral inddd, d.d. més
ioactivity)

r|c vers
( Ehmomnaigus napnbem %ﬁsmbeﬂ&h@ﬁ?% tﬂefﬁﬁéar/%. Q‘afe
( RdeP- 1A% ioRglatwo ful |y hunanlzed verS|ons of mAbl 3. 2
(h13.2v2 and 15 h13. 2v3) [0143] The nucl eoti de

ATV, B ey FE Rt e oy 13

25 h % BY ZhalyaediusmbIPRY Smnﬂ Ed&ﬁol&ﬁtar ﬁﬁdfrhdhon iAnaISERBIA) detects

o&é mtler[;)actlgs%n regll_;c%e wit ut?abel?n %.ny of {1\10 nﬁéraaalgs %nges

in thc mass at the binding surface (indicative of a binding event) of the BIA chip result

20

in alterations of the refractive index of light near the surface (the optical phenomenon
of surface plasmon resonance (SPR)). The changes in the refractivity generate a
30 detectable signal, which are measured as an indication of real-time reactions between

biological molecules. Methods for using SPR are described, for example, in U.S.

49



‘respectively. The nucl eoti de sequences can al so

i ncl ude those that encode the heavy 20 chain variable
regi ons of mAbl 3.2, chl13.2, hl13.2v1l, hl3.2v2, and
h13.3v3 and are set forth in SEQID NGO 5, SEQID
NO 6, SEQID NO 7, SEQID NO 8, and SEQ ID NGO 34,
respectively. The pol ynucl eoti des can al so incl ude

P O X &He Nb €06 41 428, Rd@&ter (19&59 Siuffice @lasResy SpeingdrNaelag; SJolander and

condi tions. to an i n _SEQ.I
oy §195 et fohemofS 2R R e Sees o Het 3o L Gy S
t het1 61599965 Qﬁloﬁnﬁgkésgﬁ&sbwde%@ Bi&tct htéahdphams @ippsala,
bi ol ogi cal activity (i.e., active fragments) of the
vatWedshe regions encoded by these sequences. The
pol ynucl eoti des can al so include continuous portions
sof ok any Bforilatiob@sH SPR €4n teaised 10 pkdviderin GEfrdt&and

NCs: 1- 8, and |$|n at | eas
| coq@e%tawwaﬁﬁe%tg? SR AR08 SRR R P kingis | p
dfdterd, R ludiHsK @0l AR SR HE DA OF 2 BiodpIcahle GXEFet I Such
polynucleotldes 51 Tabl e 2: uence ldentification
955 b B350 65RO (500 STHe, pRRLELS cncoded by
| MR R4 s@i%&l@frgm%hibgar)zom&r ltrzhﬂls cadVb cBhgardd . idodkify

SE 1 SEQ I'DNQ 2 SE 4 SE
10] Ciorioidaas thoh Ve bigh ATOSIE O BieNgoes Ot e RElow Kty THEs
NQnformEdnl dzh N6 B wE§dol develsy %cm{e%ﬁﬁly rIﬁﬁoxﬁ.Hi‘pE‘ (SA&Ql ®or

sequences of the light chain variable re i ons
wp@qa@p@,m@mﬂstmzandmehw bigding payameters f R CQVSrS‘QP%O@et

e{rght ?fbteﬁ?&nlb@ c“ﬁﬁar&i to M paraﬁxeaeils of i pa?eﬁijpx%ﬁm Vanant amino

respec i vel he am no aci d sequences of the_ heavy

c hasiids avawnenﬂseonsf qap be ilsntiffed {hap posrelate Yith particu Mgldm

150 Liargiers, 'kd HibhHRUS 288 QowRloff Q‘Hshnfoﬁna%%Qch@e doAbinkd with
14, 15, 16 and 36, ‘respectively, ypepti des
di ek moAdingi(eig atsing Homelosy émd%lﬁ’ﬁt ?ﬂﬁ{% GEnigETafipR QF stgjoture
a n&et g mmm@n }éﬁlr&?ﬁ&lﬁ §£phfy‘3§ M)n A%%Sh@ Md&staiﬁimg?& the

and 36 risi ng east consecutive amno acid
anphnshdtmtm@ctmnrbewmha protein and its|tasget c2n belfemaé%tﬁdmdwsed to

deo@%&kﬂ%%égggggnts) of these vari abl e regions.

era peptides of the present appl i cation
|nclude conti nuous portigns of any ces
205et018Yr t h i A a fyehen aﬂ’ﬁ?ﬁﬂugdlic@s"fggm‘%dﬁﬂ a g@fheg ﬂg%e?
5- £ntBHiB 2Bt it aT A3 eh & héuadliziROdndRe ihivitess 6k of Jaere

-present application 1nclude any, conti nuous portlon f
t hE- éhysswatedseaw@% e gefhofl GPEFTSF, 2Rt R @R ugality,
13 Slefeh 2 tb08ieslér,
s8Rk a7 ST P NGE ipeting BB misen
r eblaﬁlﬁg ﬁgebeﬁ%th%tubmd to Bi-bi: 6y testize t%Fc"cbiﬂW pfchgsenptifogies or
25Ch %Iﬁlr%%m bB&:ﬁ N merdislt3 l-p?e\('gnt 188 £Brh irdtid to HRINAS tréc\ést'oy and d)

cleot deS di scfosed herein al so i ncl ude, :
ad@nquuoaone@rmm@np@mgsm antiger bigdiag fragments %e@leameventmg

PO 14 GbA Va0 &t?ﬁtcp@d}c BHE oAhYre htiobiRs BB HR Furet Mhodified if

sequences set f
desued One or more such antibodies can be formulated, e.g., as a pharmaceutical

composition.

30 [0140] The anti-IL-13 antibodies disclosed herein are also useful for isolating,

purifying, and/or detecting IL-13 in supernatant, cellular lysate, or on the cell surface.
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in SEQ ID NOs:9-16, 35 and 36, or a continuous portion
thereof, and that differ from 20 the pol ynucl eoti des
descri bed above only due to the well-known degeneracy
of the genetic code. Table 3 summarizes the SEQ ID

NGs for the amino acid sequences of several of the

pol ypepti des di scl osed herein. For exanple, Table 3
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1;1?2 b aggﬁegDvél@)ﬁZ&f rﬁEQHz gjlzﬂc?\g%aﬁﬁﬁmys lBuﬁdﬁhll 281 \??@n of
T 19 o TRy Badee) YRGS BARTE2 QR34 1
15 N@124vHEQ I D NO:. 24 SEQ I D NO 24 SEQ I D NG 24 SEQ I D
NO 24 [0145] The isol ated pol ynucl eoti des dlsclosed

a0t F AR iR e Pl BB ARC R LT

| daridblerkiohoofmALI3g, klal3.2, hllmslewé?wémm hg3 EWﬁeand are set forth

r o PO SR B B4 SRRPRO RS MDA, g R 30,

ﬁ@ésﬁﬁ&éfv&@e ThE gidleotidEijhantescRCRYQ inGnd¢ theserthat encode the heavy
r.idi h :
A T e
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oI R P 4 Rt s daaRs o e bR that

25 C QEtaRSBAAItAhiHlogirA dettvirg (il el @ctisedigments) of the variable regions

encoded by these sequences. The polynucleotides can also include continuous portions

of the any of the sequences set forth in SEQ ID NOs:1-8, 33, and 34, comprising at
least 21 consecutive nucleotides. Table 2 summarizes the SEQ ID NOs for the

nucleotide sequences of several exemplary polynucleotides.
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reduced stringency conditions, nore preferably
stringent conditions, and nost preferably highly
stringent conditions. Exanples of stringency
conditions are shown in Table 4 below highly
stringent conditions are those that are at Ieast as
stringent as, for 15 exanple, conditions A-F
Tatfle 2:Sgeuvncedderdificition Sumbers S$EQ B%\%TPSH&P@BPP@%@%‘HFS ofthe ¢ o
e, conditions GL; and reduced stringency
conditions are at least as stringent as_ for ex

condi t | oneARI2 TABLEN1A2St | ngddy! Pol y- bHyBRi d Lengd #r2v3

Hybri dilzati on WAsh Tenperature Condi Jouurl edtide

VI bggion 'I'sEQéDENQ:ﬁﬁ SEQITENG:2BLSBQ D Nyby SEQERMN @ SEQID NO:33

DNA: DNA >50 65C; |1X SSC -ort 65C; 0.3X SSC 42C | 1X

VBS&gion () 8EQAD MM deSER) IDNIOBNASEGID NB:7 | SRQIBAO:B+|; SEQID NO:34

SSC C DNA: RNA >50 67C;, 1X SBC -or- 67€, 0.3X SSA  45C;

1X SSC, 50% formam de D DNA: RNA <50 TD*; 1X SSC TD*;
[01%]SSC ETRAAniRMNAcid SQuBEs of the lighhaigrvarigtegesionsy SSC

0
mABF3 3,4 i 2R E Bl 2 B PRI RE TR NS Pssc
11422; and X5,38GectFely6 The areint aid $eqDrsesDiithedsayyThpin vajeablssc
i o275 AT, D S s FRO R,
NOSC3,Tj4r 15, 4% a8&85, rbSleRl\ﬂolm@um disclgsed gg@nagﬂomo@yd@
co}l%(muous pox%gx% of% cﬁ% sequences set forth in SEQ ID NOs:9-16, 35, and 36
comprising at least 4 consecutive amino acids and that f_etain substantial biological
activity (i.e., active fragments) of these variable regions. Preferably, polypeptides of
the présent application include continuous portions of any of the sequences set forth in
SEQ ID NOs:9-16, 35, and 36 comprising 5-7 amino acids. More preferred
polypeptides of the present application include any continuous portion of the any of
sequences set forth in SEQ ID NOs:9 and 13, SEQ ID NOs:10 and 14, SEQ ID NOs:11
and 15, SEQ ID NOs:12 and 16, and SEQ ID NOs:35 and 36 that retains spbstantial
biological activity of mAb13.2, ch13.2, h13.2v1, h13.2v2, and h13.2v3, respectively. .

_ Polynucleotides disclosed herein also include, in addition to those polynucleotides

described above, polynucleotides that encode any of the amino acid sequences set forth
in SEQ ID NOs:9-16, 35 and 36, or a continuous portion thereof, and that differ from
the polynucleotides described above only due to the well-known degeneracy of the
genetic code. Table 3 summarizes the SEQ ID NOs for the amino acid sequences of

several of the polypeptides disclosed herein. For example, Table 3 summarizes the

SEQ ID NOs for the amino acid sequences for variable hc,ht chains (VL), variable

heavy chains (VH), constant heavy chains (CH), constant light chains (CL), CDRI1s of
the variable light chains (L.1), CDR2s of the variable light chains (L2), CDR3s of the
variable light chains (L.3), CDR1s of the variable heavy chains (H1), CDR2s of the
variable heavy chains (E2), and CDR3s of the variable heavy chains (H3) of the
antibodies mAb13.2, ch13.2, h13.2v1, h13.2v2 and h13.2v3.
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DNA: RNA >50 55C;, 4X SSC -or- 55C, 2X SSC 42C; 6X SSC,
50% f or mami de P DNA: RNA <50 Tp*; 6X SSC TP*; 6X SSC Q
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I—I-_|—h
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bases). For hybrids between 18 and 49 .base, pair,s
i rm?thngtfﬁ identi{yie and gelatnguplsicgeids inchilg pylymerase dhijgeaction
C)(PCR @Q%L\Bmhymﬁiaﬁoﬁ\l ik §mtﬂysndazuﬁb§anmorbﬂﬁﬂ@bhmzim and

hybr i % and is the concentration of sodiumions
|rﬁr@welllqb}oo‘mtaﬁhﬁaﬁkﬂhd%@ﬁé¢ (Na+ for 1X SSC = 0. 165

M. 15 Additional exanples of stringency conditions
f qo149! ynUCH?lSHdlﬂﬁoﬂqisébcftioﬂé Jaalbb pérforined Widey¢cnditiohsof different

Sanbrook et al., M]ec C oni n ggr

ETEPCY e Sgnagnestof aPHALEESon FG b A B GrEr gy ith

Prﬁﬁ@h any®Rb HuchRE hdi@mbRENE will Nybr{dlRG9 pue z’hﬁdlc{-\lk‘r&bﬁblyﬁéach

eds Current Protocols in Ml énul Bi olgeg&/n,d

sém‘vgxdlzmg palynyglegtide ybrdizesip ifs ¢RresRen ucjeqpide trider

( 128R)Ld stheEBLconBIiBAS) Rlor pRéteradly Eﬁﬁl@éne&fhﬁmoﬁs‘} and most
preferably highly stringent conditions. Examples of stringency conditions are shown in
Table 4 below: highly stringent conditions are those that are at least as stringent as, for
example, conditions A-F; stringent conditions are at least as stringent as, for example,
conditions G-L; and reduced stringency conditions are at least as stringent as, for

example, conditions M-R.

TABLE 4
Stringency Poly- Hybrid Length Hybridization Wash Temperature
Condition nucleotide (bp)! Temperature and and Buffer*
Hybrid Buffer’
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heavy chain variabl e regi on di scl osed herein (e.g.,
any of those set forth in SEQID NGs:5-8, and 34) may
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derivatives thereof) of either a kappa light chain (e.g., as set forth in SEQ ID NO:18) or

30 lambda light chain, such that the expression of the linked nucleotides will result in a

full kappa or lambda light chain with a variable region that specifically binds to IL-13,

interferes with the formation of a functional IL-13 signaling complex, and neutralizes
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medi um or cell extracts using known purification
processes, such as gel filtration and 5 ion exchange
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[0154] Polypeptides can also be produced in animal cells, e.g., insect or

30 mammalian cells. For example, a sequence encoding the polypeptide can be inserted
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interact with U-13 are identified, e.g., by retention
on a solid support or by other. physical association.
To identify particular binding agents that bind to the
same epitope or an overlapping epitope as mAbl 3.2 on

I L-13, binding agents can be eluted by adding mAbl 3.2
(or related antibody), or binding agents can be
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ag@atent biadling eflLal 3o A-AdRel. Such binding agents can be used in the
methods described herein, e.g., the methods of treating and preventing disorders. All

embodiments described herein can be adapted for use with IL-13 binding agents.
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domain that is a V-like domain (Coia et al. WO

99/ 45110). V-like domains refer to a donain that has
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30 [0162] ~ Binding agents that bind to IL-13 can have structural features of one
scaffold proteins, e.g., a folded domain. An exemplary scaffold domain , based on an

antibody, is a "minibody" scaffold has been designed by deleting three beta strands
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domains related to heat-stable enterotoxin I A from
gram negative bacteria (18 amno acids, 3 disulfide
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a ‘3%(?@2} Zf’eg{?ﬁ R & Empihry e 't lohs 3G He) T-CAlrePéptors; MEIC
proteins; extracellular domains (e.g., fibronectin Type III repeats, EGF repeats);

protease inhibitors (e.g., Kunitz domains, ecotin, BPTI, and so forth); TPR repeats;
30 trifoil structures; zinc finger domains; DNA-binding proteins; particularly monomeric
DNA binding proteins; RNA binding proteins; enzymes, e.g., proteases (particularly

inactivated proteases), RNase; chaperones, e.g., thioredoxin, and heat shock proteins;
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into a pharmaceutical conposition, e.g., by

conbi nation with a pharmaceutically acceptable
carrier. Such a conposition may al so contain, e.g.,
various diluents, fillers, 10 salts, buffers,
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30 binding agent may include one or more (e.g., all) non-hydrolyzable bonds. Many non-

hydrolyzable peptide bonds are known in the art, along with procedures for synthesis of
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10 ingredients that result in the therapeutic effect,
whet her adm ni stered in conbination, serially or

simul taneously. [0175] In practicing an exenplary

met hod of treatnment or use described herein, a

t herapeutically effective anmount of antibody that
binds to IL-13 and interferes wwth the formation of a
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30 monoglycerides, diglycerides, sulfatides, lysolecithin, phospholipids, saponin, bile
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[0178] When a therapeutically effective anmount of an
anti body that binds to I1L-13 is adm nistered by

i ntravenous, cutaneous, or subcutaneous injection, the
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[0177] When a therapeutically effective amount of an antibody that binds to
IL-13 and interferes with the formation of a functional IL-13 signaling complex is
30 administered orally, the binding agent will be in the form of a tablet, capsule, powder,

solution or elixir. When administered in tablet form, a pharmaceutical composition
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enbodi nent, the conpound can be stored in a

| yophilized form (e.g., at room tenperature) and
reconstituted in solution prior to inhalation. [0183]
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i nhal er (see, e.g., U S. Patent Nos. 6,102,035 (a

p omekeddditiond1B/ c@ﬁt)m&ﬂﬁﬂlcﬁqaﬁiﬁ suthds 4 gelethyorpao\adjevanlt nTilzd tall}t,

The i nhal er de ,se =) art.nent s t
TP RSO oHR A PR T RaP e PPN SR ity B
angdbotieds to mebatﬂmgﬁgdnt fWhexﬁadlnﬁmiktbtaﬂ tlelqmgi l‘bnﬁ fﬂlqulchnd'lcm such
mechani sm for c

n|n the c
Tl BTG F 8 PR s Bl iy riosred iy
51 Nsoghan SR déshmebil, oi' Eb@tﬂwﬁ@oﬂsﬁﬁkf}i Weraddesl. Thetitpad éencbdsies

i nhal er. [0184] The t hree common s s, u

d eagRrceRical FemPesitian maY firthen &°H%P?%W§8§fa‘aiaﬁ“psai‘§3§&ed§mse
| NGl oL s EB4riBOWHRION, | 0R BBL I Such Wét@lenc@%tcel gebpglieseglycol or

i nhal ers (NDIss and_nebui i zers used i n.the

no&quqgtytﬁaﬁ ghegle afB?HHSWFF&P%P%ﬁfmau‘h‘F PROPASEiich  may

becouspstibedfilds i3 dEE&i'OQ‘ﬁtH@U%SbyI% t §0hébindihg egknf, @hdn
or as a 25 dispersion. Typicall y I s conprise a Freon

' 10orprefersbly from ghopt Aoy 0% thPigdind#eepl essure  propel | ant

that forces aerosolized nedication into the

78] at or y whes\@ thetbpaﬂhcill:)t dfféaivie@mouttfof tnhihtﬂiedly thet binds to
er al

I
i n‘%pﬂla@%@m@fqd foou, 6 tﬂf&aﬁ ahibbi el atibs e binding
MegheHEWARMDE il ﬂﬁe forllof a ?ﬁ%ﬁ’@tfre‘eoﬁaﬁﬁnt@auﬁ”aecdptmgﬁqueous solution.

hbbullzers nmedi.canent . aergsol .to b
AR e OR RGP T PR O B g pue reead to
15 p utmgmﬁm@edtam&y Van@® the Giks! g@wmuﬁ the@killiigithe drty Mﬁréfb@éd o n

pul nonar avage usin fl uoroc C
P R B B RSE GHAICU B PR PR RO
Us@duliQoktgth] M eam@dh th bmt.&g @Qént BoEtoslE véhickgsienbs Sduure of .
I n_one enbodlnent t.he | ant | body_or frg%ggﬁt
r

{ hERIEBfe IS, BB 1sdR TP D09 DiRHon Refos: |
t h@horidd ]ﬁﬁbtlxd Z Esetadd Riflgeh 8 A5 &%ioh &k bthbr veBicRfas Ih®vn in the art A
conpound 0185% For exanple, for admnistrati

0j nwt&rra%%twal RPPPSitopInB AlfOrFERKHN Stabilipsrs, PRRSFVALVES é ’F‘S’l s

detdtmaﬁqs oPotht8ddigvd RdlnddhaRro?siall irsté &y, from a
pressured contai ner or dlspenser that contains a

SU|tabIe ropel | ant er ound
0179 the | ??H“B‘F’t%foa&ra?“‘zﬁ’g}’r ofter 18113hb ‘ﬁ%n%) ) in the”
Paﬁﬁatﬁtceﬁudat@b:pbﬁﬁtﬂ&ﬁ défead GsuanR Mkthre aid sb&ntpdiiﬁbﬁéo&dmon

of Btk an Heatye e por P CERBR L PP

25CheltEitde wﬁaaackﬁaﬂgryﬂlyaamwmld& fRAmGERAF iiiodawith &hieE to
fromthe, dried powder

SCReR PSR v B e bR BRI g o

p a&ésbé%f%ﬁtlﬁ(fd? ahd éﬁerdé {ne PatRvElREponkd) l&@er a-cféé’s SRR thay be
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aefdyaipistered until the optimal therapeutic effect is obtaine for the patient, and at that

point the dosage is not generally increased further. For example, doses in the range of
30 0.1-50 mg/kg, 0.5-50 mg/kg, 1 —100 mg/kg, 0.5-25 mg/kg, 0.1-15 mg/kg, or 1-8 mg/kg
of body weight can be administered. The pharmaceutical composition can be

63



spray presentation from pressurized packs or a
nebulizer, with the use of a suitable 15 propellant,
e.g., dichiorodifluoromethane, trichiorofluoromnethane,
di chl orot etrafl uoroet hane, carbon dioxide, ar other
suitable gas. In the case of a pressurized aerosol,
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the patient to introduce a medicament in a dry powder form to the lungs. Nebulizers

form a medicament aerosol to be inhaled by imparting energy to a liquid solution.

30 Direct pulmonary delivery of drugs during liquid ventilation or pulmonary lavage using
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15 netered dose using, e.g., an inhaler or nebulizer.
For exanple, the conpound is delivered in a dosage
unit formof at |east about 0.02, 0.1, 0.5, 1, 1.5, 2,
5, 10, 20, 40, or 50 ng/puff or nore. The percent

bi oavail ability can be calculated as follows: the
percent bioavailability = (AUChoni nvasi ve/ AUC .v. or
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can be tailored to provide detectable activity within 2 minutes, 5 minutes, 1 hour, or 3

30 hours of administration. In some embodiments, the peak activity can be achieved even
more quickly, e.g., within 30 minutes or even within 10 minutes. An IL-13 antibody or
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pol ypropyl ene gl ycols, pol yoxyethylenated pol yol s,
copol yners thereof and bl ock copol yners thereof,

provi ded that the water solubility of the bl ock
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These conditions include, e.g., airway inflanmmtion,
asthma, fibrosis, eosinophilia and increased nucus.
production. [0196] W have shown that an anti body that
bi nds 1L-13 reduces airway 20 inflanmation in
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children)); bronchitis (e.g., chronic bronchitis);

chroni c obstructive pul nonary di sease 20 (COPD) (e.g.,
enphysena (e.g., cigarette-induced enphysens);
conditions involving airway inflanmmation, .
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[0197] Accordingly, the antibodies disclosed herein may be used to treat an
11-13-associated disorder, e.g., a disorder chosen from one or more of: respiratory

30 disorders, e.g., asthma (e.g., allergic and nonallergic asthma (e.g., asthma due to
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allergen provokes an immediate early airway response, which is frequently followed

30 several hours later by a delayed late-phase airway response (LAR) (Henderson et al.
(2000) J. Immunol. 164:1086-95). During LAR, there is an influx of eosinophils,
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[0203] Disorders that can be treated or alleviated by the agents described herein
include those respiratory disorders and asthma caused by infectious agents, such as
30 viruses (e.g., cold and flu viruses, respiratory syncytial virus (RSV), paramyxovirus,

rhinovirus and influenza viruses. RSV, rhinovirus and influenza virus infections are
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inherite ncy to develop an allergic reacnon E%camples of atopic disorders
include allergy, allergic rhinitis, atopic dermatitis, asthma and hay fever. Asthmaisa
phenotypically heterogeneous disorder associated with intermittent respiratory

symptoms such as, e.g., bronchial hyperresponsiveness and reversible airflow
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anti bodi es and fragnments thereof, can be useful to

i nhi bit cancer cell proliferation or other cancer cel
activity. A cancer refers to one or nore cells that

haBstAichids smafunaﬁammmgenea&e& 6f sdthmadiclide, g pdunhdation of
oliferates with redu

controls, and t r

r GHHRREN BRI coildzse "tPBQQHg ?FBF%Q‘;SE?WF’%‘ AT %‘@f‘ﬁa’ mast

[ Q&lﬂdﬁv@@”ﬁd&ﬁl@ﬁm&&?@ﬁ[ ﬁlﬁ&@&brﬂ@tg \Wyineiitrdphils] 8osinophils, and

anta oni sts (e.qg,, i ndi ng agent such as an
Ig@we%r%ﬂ’ﬁ’@ﬁmﬁﬁamﬂ% i’ﬁb‘ﬁ’é‘ﬂ% L8 VHed her ein)

C"ﬁ?pé?l%s dd§e€ﬁe§soﬁlrﬂd'v&eﬁhﬁ£i6h deite Ibktfehdcorbk @b Saucts Plug

B- Cel chronlc nphocytlc | eukem a, acute 30

nf@mg% girway @@k@mosehngf@ IRthSRIFSPITAITY FYmRIIRS ALG1 3 us
Fcﬂms& tgré-\én]]i 15 rb@ﬂlﬁg_chrggﬁ Quch ks ‘E?.@larlmti-’bod)L N A HRndiy: J.

oma, Hodgkin's Iynp onmg; glloblastonas 73

pmgmeqﬁz@nbm :ca bmﬁmleléqeie tdtesliorAgone 9F Hiorenf these

cggrig%. ; and Al DS- Kaposi' sarcoma. [0212] Fibrosis
L- 13 ant agoni sts (e g., an 1L-13 binding agent

such as an antibody or 5 antijgen di ng, f.r agnent .
o el b 50 i) o EREAERY, snecing
| Eﬁﬁ‘?ﬁ&de%d iRRfeyek DARHI-$3 artagdnist dahBE Q&m&s&fedtth @meliorate

liver. |IL- producti on has_been, ¢orrel at
progg p@ggqe@ﬁ th@qe symptoms; AMIPiG IR Rtiis 1s( qecbéomc @?qg\g ting) cEsease

hQﬁ’cﬁtaﬁ'Edtssthe EIQﬂ\%fbrExhﬁdn%&t%topﬁménﬁﬂﬁﬁ istﬂvﬁlable e.g., froleH
e atocel lular carcinoma, (de Lalla . et 152004&
Hiestion NogByie5. nagje dempitathe dig e peiomeanreelyiichy.
nqsa'aﬁlg 16 teARLE swémag RERERS, ﬁg@feaﬂﬂtﬁéﬁﬁd ﬁﬁ’«ﬁltyeélustm and
[ owi ng 10 i nfl anmmati on. gmgltls and hepati

v |SF%J§65 gy casescthers ateiparigssiof e Jben the AiseAse fvorss; (Qaéféd
W, el Ha@bhsRE 9%@%116%&5& ‘béﬁi\ﬁﬁ iwhen e 5Kih @8prEvesioR clEéa‘E p

can evolve into severe ~conplications_such as |ivef
f entirghye(calied papationsk| Atapia ﬂefe&FlE% in 8ften refsrrsd fo *ﬁgGQZEm%Wluch

agl bgéng%é géﬁh 3(9‘ ;l%{’s?vér&-l t%&s B ASRRLEInSf R slin, AXYid ddrhatits is

ant | bed herein can_ reduce inflammt.i on
arfte mapsi corgmen ofthgmany fypesi o pezgmaaExasnplesiaf piopisidermaggjinclude:

cli aﬁl'é%ﬂ?:ﬁ Ptaét%cmqgérﬁxtaﬁt@s W!cédhltéh'yvﬁéefg kaBfbnSehere the skin has

espe epatitis B and I nfl amrat ory.
Bamle imp S@ﬁ@éWEtDZEQStaP‘Fﬁthﬁﬁhﬁe}muye BY51E1 Teenenizass foreigm) such

ﬁ)ggorg OF &t qﬁ&ef‘vgt{veg IS EaRSnd PAbns); %Hﬁ& eczema (a
O n O e

intestines. Two exanpl es of

| rib¢aém¢dale@nﬁyn Betiatludds sednsss, itphing, @dPupALng whesthe kin g come

| (aTaF] uch as
t ofifisBlt Sl shbrten Ghracfiy YHbfine SRR iR IBRER such
hygpexcidomeleznitg agamtyor@mendmaﬁné@hﬁrm gegema (izritatinmeaf thegkin
' ”f | tﬁ%%ayl% d s&'eéﬁﬁﬁeefeét%%&e&%d 8 cledr2892b iR thit itch

e St.
and burn); neurodennatltls (scaly patches of the skin on the head, lower legs, wrists, or

forearms caused by a localized itch (such as an insect bite) that become intensely
irritated when scratched ); nummular eczema (coin-shaped patches of irritated skin-
most common on the arms, back, buttocks, and lower legs that may be crusted, scaling,

and extremely itchy); seborrheic eczema (yellowish, oily, scaly patches of skin on the

72



Physi ol . 282: &Q226-232). IL-13 antagonists (e.g., an

I L-13 binding agent such as an antibody or antigen

bi ndi ng fragment described herein) can be useful in
treating, preventing, or alleviating inflammtory
bowel disease or one or nore synptons of 25

i nfl ammat ory bowel disease. [0216] I n one enbodi nent,
anscaptthd2OM odesiohal ehpa'r@ ioBthe Body). Addifibieal pRrtiewlid symbtoms

caonposi t1on thereof, m ni ere |n C atlon
t HE“rhé’ﬁ;FtaSIF dermatits, igpin R UPERS éﬂﬂn @Jﬂtﬁ crlinear

RleSelids (E¥Elide tieat h@efbbdonfeararktef ma:bldﬁ Gom
pathologlca conditions or. disorder

alinflaogm oaﬁah%}erF‘reé)m’fh&hmsgﬁ ksrtositRifegs, s‘*?hf‘é“ff%é??ﬂ: ‘PpRples, and
5 CQiRiRAl ART-13 &t?@%ﬁﬂb% &R EXGindB@sent J1oR ad diﬁhnﬂﬁ&ﬁ'to‘i

are given substa y contenporaneously ei t her

siantianepindingstagment deacgibedieredn)|cpn by gdmypigtersd é%ﬁa?slmarf%ﬁwr
aHn&E%f%Hé?%gﬂ:méd”‘”'Strat'on of the second

conpoun irst of the two conpounds is preferably
still detectable at effective. COE%entratlons at _the

sil0208)f t r eAR prsmPlary motheq fop ypating allargig rhinifa or ofhggalergico

t NBIRRY cHARTEdRGhiHEtE ARRapY FvithRh €133 aithgddQEpiSs: t6l efREurb ecthn
herein, i.e., that b|nd to IL-13 and I nterfer

10t rrdlerash. fe-iPHAT t9feagonal GRRETFLR AR 2 HET3e &+ BIRI'Y rgentbtfooms
c ongh BRerap§ €4Oh &8 Br Mbre Qosed, fb(ﬂh Qloses @b Rl iffeplaBd

h, onée or nore additional erapeuti c agents,
edﬂ one or nore cytokine and growth factor .
Mt or s, Cancexinosuppr essants, anti-infl anmat ory
agent s, met abol i ¢ inhibitors, ‘enzynme inhibitors,
ano210] cyt ollokd anddts revypitars tay be inyglved in, theadevelepment lobat 1¢ast

det 10 b Furth
iR et DR AR Rep R B S g
15 c odémvemtrm braixi drimedroml cells (g c2 glioblaktema) @papy@mpiles blegiade of
Such b
SR D5 SR ey B v LR BB TV AT -
addBﬁBieﬁﬁrﬁcWSd leatif@rdalagadt turnoranpset bmd/oxtgimsﬂlaﬁHDdghngi lymphoma

pos i.ble toxicities or conplicatiaons t
TS SodRarstat Rer e o syarv PEng) & ef fadl Gancer
agmt &4: A HICT R SeandRostrberg@t al@0ND JpYaMmaly!sSSt Kexs-alipY. er

206 amers it eran sl i s PR e Roal 8807 38
of Mﬁ:hﬁetlal,(mmn Nelroek@s 64:1 DRI foardeeupplificallp fargatef yrangdl -13

addi ti eut ents that ca
o AP rCest g BRI ol LR CIEHT S i i s b FRLiogies B
| LfrdenenRitRaent| cat Be usféﬁ@ to, inlgbit tancdrlcellﬁohfet'dtlbmdr aiher&nncer cell

fra%nents thergg i ncl ude, g @F@?’ E %# "
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25€. SormaPheth-c8eitdld) andtypitARPréliFérategwitiefeduded espubation relative to a
| eukotri ene antagoni sts or | eukotriene receptor
an¢oargerneing noEshésllnat i on drugs such as ADVAIR(r); |gE
inhibitors, e.g., anti-IgE antibodies (e.qg.,
I5(r)); Exﬁhﬂ&ﬁf@ﬁie@ﬁh@ﬁr&ﬁﬁhicﬂ -3 hmrigbn(s’e. (e/g., aiPDEVB

ibitors ant hi antic ne i C
1nd1ng agenz such as an anti ody or an gen n{j &esghsb’ed herein) can be

ke

used for treatment include leukemias, e.g., B-cell chronic lymphocytic leukemia, acute
" 30 myelogenous leukemia, and human T-cell leukemia virus type 1 (HTLV-1) transformed
T cells; lymphomas, e.g. T cell lymphoma, Hodgkin's lymphoma; glioblastomas;
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mast cell-stabilizing agents such as cronolyn; IL-4

inhibitors; IL-5 inhibitors; 25 eotaxin/CCR3

i nhi bitors; and anti histam nes. Such conbi nati ons can

be used to treat asthma and other respiratory

di sorders. Additional exanples of therapeutic agents

that can be coadm ni stered and/ or coformnulated with

O pencd¢aticoaneers;renal tdlr chRinmmnta; adaesaranomd; aad)ABPS-Kaposi's
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ant agonrst s; antagonrsts; interferon
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[ 0220] Vacci ne Fornul ations [0221] I1L-13 antagonists

( 41 an | AmbBoR Ak Aok N, such as an antibody or
aﬁ?’?‘é‘&n bi Jﬁ:m ngﬁnent il)%;s‘c'ri bed herein) can be used
to i ncrease the efficacy of a__vaccine fornmulation to

i 19R15] ze ann8epmatery, bowst digsesaBBIa) is the geperal nape dordéssasss that
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i nmuni zation to I ncrease vaccine effica

erfboli'sdiserse apfulegrativg qekitis. MY%ATM@@M@% §eearf@n@rt° be
20 MR I ek i Rl ?xﬂfn Flced ﬁgﬂéﬂ:oﬂ@acﬂolw &8hbusd srooth Alscle, 2 model

i Munogen. anot her enbodi nent, the IL-13 antagoni st

ared mﬂamglaitqm’am discase EAlsbmetiel. £208R)odm ol Blwsiel.fagiroieteys. Liver
t
W B2y gmmsﬁbzlgrzﬁ%%ﬁ%y%l s (1% &ngBY 3 bme{ngtageht Rtk ss &

eac on of IL-13 can inpr.ove
ot raetlmdmoc aigenbindiag fagmens desaritad horgay | %be usefill ip treating,

v G Rkngdhs APERY orifle W £

i ﬁ)?ec"tq’lg%h, e.cg.éﬁn ret?rﬁ%\ﬁliﬁ?g%ld%i nc?é%&l on, or. N Mp%mso
25 | nhffammadery bbwelidiseassn of CD8+ cytotoxic T Iyrrphocyt es

(CTL) by vaccines is down nodul ated by CD4+ T cells,

Lifisdey thr otiGiie ERGodiMERKidRtibdey Hdscribed herein, e.g., a pharmaceutical

composition thereof, is administered in combination therapy, i.e., combined with other

agents, e.g., therapeutic agents, that are useful for treating pathological conditions or
-disorders, such as allergic and inflammatory disorders. The term “in combination” in

30 this context means that the agents are given substantially contemporaneously, either
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Inhibition of IL-13 has been shown to enhance vacci ne

i nduction of CTL response. 25 (Ahlers et al. (2002)
Proc. Natl. Acad. Sci. USA 99:13020-10325). An IL 13
antagoni st, e.g., anti-IL 13 anti body or fragnent
thereof, an anti body descri bed herein, can be used in
conjunction with a vaccine to increase vaccine

ef §1inunmy,ous5‘am sequexaraﬂy ¥igivenh seiqnéntielly, otth¢ ensetofadministration of
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su ane intra u or
i nf 8Wé[ﬁfrg]izﬁ qﬁh ct nIItﬂeaHyIS.’» l:lgodhes

ori'njection, the vaccine
preparatlons may be formulated in aqueous sol uti ons,
pr fR2eg)abl y Emmpﬁy@f@tafgiedaddisionabthpapdubb agetsfthas can buch
nks' L ut i

as I t t :
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ster| BY, free wa 24] An
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ani achi eve an i, mune
el o At fatf B m e oA e BB R el
25ar Eotmﬁ’ﬁ)’% ighikitoRs; ariutihistamtey Buchregmiisatiady caathe dsed to treat
i ndivi du . Far ex |.e 1 _used a.yvacc th
DS A e T B A D iorH Smfln O HEERG AR erkitfpar
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gi Y eNTFREdehRE ieGalpbY of f78mamMbA ENF redbpt6rf drdbriva€ives thereof, e.g., 75 kd
30 TNFR-IgG (75 kD. TNF receptor-IgG fusion protein, ENBREL™)); TNF enzyme

antagonists, e.g., TNFa. converting enzyme (TACE) inhibitors); muscarinic receptor

2

O

antagonists; TGF-P antagonists; interferon gamma; perfenidone; chemotherapeutic
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25 protocols may be appropriate for individual

aninmals. A suitable dose is an amount of the vacci ne
forrmul ati on that, when adn nistered as descri bed

above, is capable of raising an i mmune response in an

i mmuni zed subject sufficient to protect the subject
froman infection for at least 4 to 12 nonths. In
gageetsad.g., métkoteexateiefloomidecorarsiobmps (rpamyein) orian agalggthereof,

r ang £ 0. 0; . st,
R o e e S e L
phmhfoabame-ﬁ,rNﬂmZahd)NFKBﬁmﬂhi@rSt gmedpmiiterslg.  Sui tabl e
dose range Wi Il vary with the route of injection and
| ze of 4 '
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af@eOler aspéctine Férmujationsent i nventi on provi des a

dlagnostlc met hod for detecting the presence of a
" Ita23gy 1D \%tlﬁ%{a oidsts (2., Qhﬁi—@ﬂbﬁ&ing S2PLRH aS ML dNtiBSdy or
I ssue,

iopsy) or in vivo (e.g., In vivo inmaging
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S LBRILE R é(f)i‘ﬁ}uﬁpbﬁfo]&nﬂmzb e E%%ec? ehr @*dn)pléj &4 AG13 Mflagonist can be

formati a co ween I L-13 anti body and
t h@n@émdebefmed‘ﬁ’@gméf% afier ap @anwwa@ IRGERASE ¥3Seing eticacy.

r qfl%ﬁ@&ﬁﬁ) i {afcifle forBulRRIM doftaing 8AEXr @lordMIl-IB &digponists
I i gand, determning the extent of formation of
t bed @mnpgml beanimanmeges. [n anafher embadiresns shadilel raatagenistand
t dmﬁxﬁ e wBHR
e&&%ﬂﬁ%@t I st caﬁer%éS 5‘{%& )ﬁggnt chahgléméltgg@mﬁs one day,
f or tvet dagmoftdach ¢thes. con‘pl ex in the sanple or subject.
relative to the control sanple or subject can be
g@ ?t | Ve 1ahibkide oPILEBENE Snftbvd the fficAdy of ey TeMMASaccines,
[0228] The IL-13 antibody can be direct|y or
| B Vaoiney againstdisrasepisnqh a5 cangen aBd vip| I%fe%mss? BirfegoYigl
f aghdd ohaé £, 18R] RELAN méuctlaﬁoWQytefoxiéﬂb%@Ho@fe@t@rm by

Suita 20 det ect abl e su bst ances i ncl ude vari ous

e wzgﬂms i deowvasnadeleted by CRYp T celfs, kgl dirqugh thegyioking ls-13
| gxméﬂl S G- ﬁ%g&eﬂ lsBowiPtd @nﬂaaée %ahé MeudiBh 6F &8l ?esponse

ormati on between the IL-13 anti body

alﬁdhlblﬁ-elg @Qﬂz)b"éoc detletoad Sch WSHPA98070H38%)- vindldBi zi ng
€ 'aLtlggcgustt %2% | 3043 Q{i’d‘“&q%' 50 dphfend therdok, 81 anHS@H?fLHEQ:nbed herein,

ivent 1 ona ect ron assays can bé used
e can he wmd encopivection withdr vaccine to increase vaccine efficacy. Cancer and

viral infection (such as retroviral (e.g., HIV) infection) are exemplary disorders against
which a cellular vaccine response can be effective. Vaccine efficacy is enhanced by
blocking II.-13 signaling at the time of vaccination (Ahlers et al. (2002) Proc. Nat.
Acad. Sci. US4 99:13020-25).
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25 i munosor bent assays (ELI SA), a radi oi nmunoassay
(RIA) or tissue inmmunohistochem stry. Further to

| abeling the IL-13 anti body, the presence of IL-13

can be assayed in a sanple by a conpetition

i mmunoassay utilizing standards |labeled wth a
det ect abl e substance and an unl abel ed | L-13 anti body.
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Prigiing @8 irdmideQ8dpOfdeSn AdimriiEres W REuffididd? RAdrotddi ehe subject
present inyention also provides nmethods for npnitoring
t HEong apjindgstion for at least 4 to 12 months. In general, the amount of the antigen

present in a dose ranges from about 1 pg to about 100 mg per kg of host, typically from
30  about 10 pg to about 1 mg, and preferably from about 100 pg to about 1 pug. Suitable
dose range will vary with the route of injection and the size of the patient, but will

typically range from about 0.1 mL to about 5 mL.
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of asthma and/or atopic disorders by detecting the
upregul ation of 11-13. Mnitoring 30 nethods involve
determining the test amobunts of 11-13 in biol ogical
sanpl es taken froma subject at a first and second
time, and conparing the anmounts. A change in 79
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30 tinme of binding. After binding and washing, the
antibody is labeled in order to render it detectable.
80 [0238] The 1L-13 anti body can al so be imobilized
on a protein array. The protein array can be used as
a diagnostic tool, e.g., to screen nedical sanples
(such as |soIated ceIIs blood _sera, bIOpSIeS and
t fe23ajke) . 2 oA Progaising 3
Iiggnds, e.g., that bind to IL 13 or to ot her target

es. 5 [0239] Met hods of produci ng pol ypeptide
arrays are described, e.g., in De WIldt et al. (2000)
Na{D231Bi ot ec ktripilso pstiSlB% digghosd, pregiese, apt/onmonifot HgQrogress of

Reaglhnggn&féégto;rlc Q}rs?r erﬁ/gs 111 tmg%ao(nsgrg%lse Q&tsﬁt%%@%&ﬁ) by

5 SaheReengAROlelsl GO LTS Bmo@aaa 40808 TampdrtidDad HeSh AN,

SR hes® ot pge Ber Rt pngut R Bt e s o
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protein arrays can be usSe
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J O gridfatiE Wivel pesvideb & Progndsis foathe nibjdsn. 5, 627, 037;
5,030, 002; and 5,137,809). As cells pass

[0234] The present invention also provides methods for monitoring the course

of asthma and/or atopic disorders by detecting the upregulation of IL.-13. Monitoring
30 methods involve determining the test amounts of IL-13 in biological samples taken

from a subject at a first and second time, and comparing the amounts. A change in
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81 through the sorter, a | aser beamexcites the
fluorescent conpound while a detector counts cells

t hat pass through and determ nes whether a fl uorescent
compound is attached to the cell by detecting

fl uorescence. The anount of |abel bound to each cell
can be quantified and anal yzed to characterize the

S adfxudt of31.{10 Détdieclihe fissoarideecond tima lirgidcatte & change infthe ealrse of

and_separ cel.l s .bound
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conjugated to a detectable marker; (ii) exposing the
sumjzm;t t o Aluomphse- dhd chrdmbﬁmtd—lahgpktdmotdieﬂigendabhlebe prepared.

ker. For. exanple. the subj.eef, is I
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| adue] tBe fle@ésudnt fnbietleﬁ should bt seteciedtoghave substahtied ebsorption at
radi ol ab 111 1231, |
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15d eﬂﬁﬁés@&ls Bavig Sit@ber sfalgisiPledeipeetos deqoﬁhddeabomamtha hauthene

b | Qyed.. Th t | d | ab
Sﬁglfe?sn,p‘?ﬂgébl@ﬂ{l& tﬁgﬁﬁfgesgt%ﬁ&mh?%ogﬁtﬂﬁ%gﬂ é&}? tl}gggl%u of s orescent
;ng\%ﬁﬁ&' m?ﬁﬁn%&&ﬁ&;ﬂei%&)e labﬁd M?(ﬂhm"ﬂmfbmphmrg bﬂgxramobhore -

i O 0 sevi er w Yo 0
re?haw%g Bepod ek 6en Fhepromice it bt SR L%

ﬁgﬂ‘é 8t usthg k8 mideéstopy kel B®tonfocdlotk de@olfitldh 25

AT adi oI abel ed Iigand can al so be used for in

20wf“|‘°é°~°ﬂ?Pa’énost| c tests. The specific activity of a
i sotopically-1|abeled Iigand depends upon the half

| i fo236]t he | mmﬁﬁdmstocpmmycanfbepbrﬁormadihmme pwtdirnlignds
ang how .t he. ISI.I’] ted .in [
gquﬁlbelgﬁnsr@g:d ro%gxafng}e ]P afe 0 a:b ﬁhb’g&% h@o%ty %9? thesized
&ggﬁlltﬁ agztzﬂgh/(@%dggﬁh pneiafi e lepitops tay Or ca’ﬂl—l'b,e dBﬁSale Qihfﬂ]ed e.g., by
= ar e gener
o EPioadt 1 pr 3R SHSR el Fe) S S B PgRafched t

25aN{HeRAGBIRS. Thdntibdyfis @en ﬁﬁhdacﬁd aﬂimaeloglcﬂlpmbmtwma g.,8%ixed
and appltl cation, of nonocl on

bi &cgwo gssus At i cg)tarrvcroacf?ae sahde Ierba%qlllce 1S>at10n forebmdmg, the

preparation is washed to remove unbound antibody. The preparation is then analyzed,

e.g., using microscopy, to identify if the antibody bound to the preparation.

[0237] The antibody (or other polypeptide or peptide) can be unlabeled at the
30 time of binding. After binding and washing, the antibody is labeled in order to render it
detectable. '

80



I mmunol ogy 2nd ed. London; Ol ando: Academ ¢ Press,
1986. pp 124 126) and the references cited therein;
and AR Bradwell et al., "Devel opnents in Antibody

| magi ng", Monocl onal Anti bodies for Cancer Detection
and Therapy, RW Baldwin et 5 al., (eds.), pp 65 85
(Academ ¢ Press 1985). [0249] 1L-13 anti bodies

dgez3s] bed hEliedLAl 3catibddg camnaljaigamedbiliseddrommpbien array. The

Resonance | i n cont rast ents. I
SRR ARk g e AR TERT of B, RRER ped A SaBiss gyt o
ghsblaiécf cfeﬁﬁ,debmeb sse'twobmmeanﬂeﬂneaﬂm i The ptatein afrmaam?ltsb s';nodﬁaln
e enhanced by contrast ents. anpl es of suc
c P Sg%nd%gj’&rtt%at %We Fqﬁ.é{:gorﬁ%ﬁtgggarg?t "P%gegcﬁ ic agents
par amagneti c agents (which primarily alter Ti) and
5 f q0239ragnet Methods ofprydecipgpal prregtidet anayy avk desoriled eray inlBe

L OB P S0 48 BB B g Bt

t @xoas ) 1;Te (S000p NpeltiaABig Rés 28, e3UHST;aviaoBeath @nd)Schreiber

Fe3+. 2+, +) . S 1Ln . t.he form.qgf
2000y Btence 288 Y760r176p 80 AR Sa 300 8551 Praial” TS rffefts for
di taeBt K cad Belspgoand ?gigﬁaepaearea‘fpsmg eommozglm?rﬁm??mgb c,
or super paranmagnet.i c_.properties. _. e -
10 3PP B o OB Aot VO Rt S RRO RO ThATRN FHrate can be
Or forékxamp R hidbEHlaBsd, PRstN)MEascd. ¢ vsarficedhodifiehglasss The array can
plairallt of such atons a fl|ncjllnglscr-l bed b P?/k(gtt
( (2l2pgDgluds s ROFRUS FAHTXaF Ry F‘ifgl L% 8) ‘X’l"gle BYAPE: and
image IL-13 distribution. 20 [0252] Also within the
scjop40]descr Foestahple gheareayeakbd an atrappf argibodjes, be., pr dssaibad in

[ hat bij to IL- d. i.nst j f .
T N TS Y
15 ( &r@,y;d ﬁﬁhitlb Bdlyp?ﬁdaﬁrb&xg:ﬁnn isiir.mgbddg?rfdrtggctmr?sselzdlfellygeﬁﬁ?des are
or. ot her i [ .. pephi o detec 13, in
vi’fr}“b",bﬁ@.eg%,tx?ﬁl?eéagtgﬁ%f’%tfogé’?gfe?g%i bi opsy or cells from

a patient having an |IL-13 associ ated disorder, or in
vi[@241]e. g. , Alproteimagiyicande sontpctadiwitiihlabeléd targetio dgfermine the

s SR et by Rl OB A, eSS

vi standiBeratyh &f the tpagetlis aalabdied, & sandwichimethod sambe used, e.g., using a

e s L

fragnent thereof, can be provided in a kit, e.g., as
a Wasgionent Infbrozatipi shoutibe extsrd afinding #eac qddieﬁﬁzqul@f‘eaif_ ay can
() 8lleq 83 g@%}fe.@%@g&ﬂb‘ﬁspdasbage., Tmrbteﬁ,tm;gcmapmyed
or ragnrenat ereof, e.qg., a conposition tha :
i ninl reglesteniand|usedlte campirbbidging profilesgreardf a taiggt avd a norfarget.
optyd onal i.nf ' e i the diversity strand
PGt el RS 00 B! 1B e vty s

25i nEtratyahdt b desirebiaatinigpogopedies wish fespechiatone prnorne rzplecules.
relates to the nethods descri bed herein and/or the use

of [(ﬁ%]l L-13 The 13 antibody can be used to label cells, e.g., cells in a sample

tn O

(e.g., a patient sample). The ligand is also attached (or attachable) to a fluorescent
compound. The cells can then be sorted using fluorescent activated cell sorted (e.g.,
using a sorter available from Becton Dickinson Immunocytometry Systems, San Jose

30 CA, see also U.S. Patent No. 5,627,037; 5,030,002; and 5,137,809). As cells pass
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5 antagonist, e.g., anti-IL-13 antibody or fragnent
thereof, for the nethods described herein. [0255] The
informational material of the kits is not limted in
its form In one enbodinment, the informationa
material can include information about production of

t he conpound, nol ecul ar wei ght of the conpound,

C 86RA tHetbhteNa lastd beanpéxciteqthe Abdresoent cdrfipduad e/hile @detector

productjon site information, and.s orth
D crls e PO R e Tar YHERB § AfcssEng Pl Pfia i
u §ﬂt;ﬁgec1 16 €hel ey BN dctédbmg ﬂ&agscemfegvﬁngnoﬂt @tgﬁh;i;ﬁound to each cell
ognhose, a, di sorder descri be erein.
?’%‘lﬂ Wﬁﬁgén‘ié%ﬁida?‘{f@ﬁ{’amﬁt%e tional materi al
can include instructions to adm n| ster an |L-13
5 a[ﬂzagpnl St ,The s@rtey candlso-deflect theaelt articeparae cdlls hgurelity the

ngwg gon}jtbg%rcplﬂ,sergt u t ?lthe élr%{] efhﬁ s?agagedtch{Qaggg cultured

d esEgehiradtefzedr rmde of adm nistration (e.g., a dose
dosage form or node of adm' ni stration described

herein). | t h e ' t

ol RO SRR e it elBor bRl RN ror

| Hetd@ing tHeggeaencs of a B.-33 Wlthlntalsub_]ept irGviwnt Thseapphodrincludes (i)

10 ARGk Y §8k A1 Tabibioh 1S ocfofiporton o s
aIﬂL-eB gntibody chijegatedan a aétbmbge markert (ifyexposing e shbje 3o a means

e e Bhle gt e Pyl e IEl e, . by MR

pbﬁﬁkﬂ&ttbrﬁmgrhmmhﬁen correlated with HTLV-1 infection
(Chung et al., (2003) Blood 102: 4130-36). [0257] For

YR ©: _ 5aliBlE bk Bhel il RE lh*:igx?osﬁcniﬂa&idgﬁﬂcﬁ{&é Adlabels

Al ster AR
15 amudhias Y1, BHnf FPagiva: R, Ry &0t H 16, anqoameﬂﬁoresaerpéabfﬂémchas

?tuHrﬁg:em and %od AT unié )ju ag%%gﬁ%}ﬁ J?s‘é’ga‘gg Hive ﬁ%@ls Eﬂogﬁ'&g Erhitting

alidospes det@taHYedmy alpnﬁxtramcmissmytomogtap}u’e(f‘PEB’b :sqmﬁvf 1

i nf ect 025 T it ,can i
corER e U 0ol e b A D A 30 AR
aphéphatass! Shat gnge radittion] enitteds, awrhiab csdsopc;srdetepia‘glnbm ghort range
thereof. .In so enbodi ts ' .

20 | B ROt ST e ot P Cgidcef SLRBUA it o
3 Qeagertpasing known sachinigudso Foredxb.mpie,l sechteesel &id Mézges (1983)
e lLe, the co tion ca

CRTMKHORPABING, ’gge:afhﬁlgj’gnung 8ratp )ﬁe i #%P%nglﬁ 35% a‘ﬁ techniques

ma¢letingab theamlidlsbetingofntibatlies@dd Colcker pl Al 986) Mede Eazyomw!.
paéllgeto 8261 ot her enbodi nents, the separate elenents of
t W§285%e contained within a si ngl e, undi vi ded

container. For exanple, the conposition is contained

25 i Ij0m7hot t | eA radicdibeledtigandrdan gleo bewaed foafn vitre disgrmdtic tests. The
there f.or mat i I Iyl '
| gB%CIIéC alch g’o isptopica | Ta%f:lse(’l gdh;fae%xd% l.ﬁ)g{l thg hfaﬁﬁ&é e i$dtopic
plputied dfthe rédiozgnye abal, qnd bk tieflatiehid iinbbdmaltedontmtlm anbbaly.
each containing one or nore unit dosage fornms (e.g., a

[0248] Procedures for labeling polypeptides with the radioactive isotopes (such
as “c, °H, ¥s, ™ T¢, 1257 32p 33p_ apd 13 lI) are generally known. Seeg, e.g., U.S.
30  4,302,438; Goding, J.W. (Monoclonal antibodies : principles and practice : production
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dosage form descri bed herein) of an I1-13 antagoni st,
e.g., anti-IL-13 antibody or fragnent thereof. For
exanple, the kit includes a plurality of syringes,
ampul es, foil packets, atom zers, or inhalation

devi ces, each containing a single unit dose of an
IL-13 antagonist, e.g., anti-IL-13 antibody or

f rang aplicatidA@f fhocldnal aanibctdlefsluecallrbhdlogiobxeshemmryg arb9]

The kit d
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tgie s gy Rafipeic 5 e D adgh 189S Ry Batawin o
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n&r:‘)PD 5233 gny way. [0261] Exanple 1: Generation of a
R3¢ onal anti body specific for human IL-13

20 [0262] Exanple 1.1: Isolation of a nurine
rrqnzm)l] onal 7Tintdiffoehcet inalesdictmiationdimervonsianty dan b enhanced by

0] Pol

10{ FORARL Ses o o e it 2 R Rt SRR s
h l;immagiéetxfl:age(nﬂ&@hﬁhsnmmly albr/ T papickirenagubfic orSer a wer e
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sorerBEretiatah Matdy WE R ordutd ShersteynERTA RTPA
ardnd DOy chielates) can beused taattach (and fedtdedoxR3iyd 8f saES. pﬁﬁlﬂlagnetic

T - d t | t
et RV IR, et RN T R

15 dilkdstihanr Oant teaboata0ach ihdianteleeariitading farmmaghetiant i bodi es

that. had a_bind ffinity to.h 1L-13. Th
roRbErOReP e Bitpaeagrl e or b ndi ng 1. 13

interfering wwth the formation of a functional 11-13
si[g2st]i ng CBhellebd aBEbalind carcalsorbellabeled gvithrad inghicating group

| nh| it 6. Q0 2 BVE?E}F %"Jnkapél@ag E;gtgﬁg é&'és#ﬁ by

stRy@tytt ((L 929 Sdiertfifia Appricak. 246:78488)i to @cntp andincige [L-43 distoibatyon.
MAb13. 2, binds human [L-13 with high affinity and

S LA City AR, AR F@@é
2002@’?&'2{]”1 t hafxﬁt he m?ﬂrlef ne een(%géong ona %ﬂi ant | %(gnoﬁrgl Sgﬁléa;?%tem
i rliganchtipl ténds td [L-13 and instngtions 2r dlbgm%c WL dhghee of the IL-13-

2 SRR BESE Y bk S bl i

h ureptide) td dete@t Tal®h iaviteo, em&masampleaﬁa rPlop®. g peliseftam a patient
ehra];%rg% QL-lﬁ Eﬁgcﬁecﬁcgso%ér, an W&Q‘é.‘ q'b9 imaging a subject. The kit can

25 further contain a least one additional reagent, such as a label or additional diagnostic

agent. For in vivo use the ligand can be formulated as a pharmaceutical composition.
[0253] Kits
[0254] An IL-13 antagonist, e.g., anti-IL-13 antibody or fragment thereof, can

be provided in a kit, e.g., as a component of a kit. For example, the kit includes (a) an
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chip to which biotinylated IL-13 had been i nmobili zed.
The three anti bodies were 10 individually passed over
the chip and each showed rapid binding (FIG 1). Upon
buf f er exchange, dissociation was slow (FIG 1).

Second, BI ACORET anal ysis of mAb 13.2 was perforned
using a Biacore chip to which mAb 13. 2 had been

| MDD hhthZaikt, e, hlens atidodeot fatnentteredt, d.4.; 4 @mypesition that
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mB§fE- 2 and strept avi di n- per oxi dase. ELI SA

denonstrated that the binding between mAbl13.2 and
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f GF mopifor plisprgler dgseribed berst ) which i s expressed at
hi gh 25 frequency in patients suffering fromasthm
( lfe2sey mann Iaton&bmbddAQé)théknformbfidnal m4ferind tan iclodihstructions

wer e, passed qver the .chip. f or. showed rapid. .
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cross-reactivity.study perforned under P 00 _
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N QdSiriktiafibrc@Réribed B&siny. daahdthértesnbodiments the doraditiagh mattial
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(@]

[0258] The kit can include one or more containers for the composition

containing an IL-13 antagonist, e.g., anti-IL-13 antibody or fragment thereof. In some

embodiments, the kit contains separate containers, dividers or compartments for the
30 composition and informational material. For example, the composition can be

contained in a bottle, vial, or syringe, and the informational material can be contained
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activities in vitro was confirmed using the TFI

bi oassay, human peripheral blood nonocytes, and hunman
peri pheral blood B cells. Under appropriate

conditions, 10 proliferation of the human TF1l

erythrol eukem a cell Iine can be nmade dependent on
IL-13. It was first determ ned whether proliferation

ofn 4 18stie y&%lonsacdap esthétgmbddinensthe sepirate elemelnts eﬂthwkit lare
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| ( phnlkts, almq; or @éﬁlptson\ﬁéme% each poptayns g pingle “Hlég%se of ppyfL-13
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b % Wﬁl%?en%@ Oiboddem 30OdR istn ithAnt3610 dpide that dRgehsafietered
[ 0268] Since human peripheral bl ood nonocytes
ré@ﬁ@ﬁﬁmFﬁgﬁldose dependent 25 manner to IL-13 or |L-4
by increasing cell-surface expression of low affinity
15 1g82e60f ECE ptnre Fx@hp13) whith fauoﬁA)e, sehforta o #id by trelrswadieg of

used to confirmthe Llit 13. 2.1

! by i butuBarRtenis P Boua TR SR AL By bbb i
M@} #ag coul d neutralize 1-13-nediated CD23 cel

surface expression by nmonocytes, peripheral blood

Py ear et {8l SO0 A link LR AorAP ARty SOBARE for
an cubat g arount s II-13
Ofuhan M3 easi ng anounts of IL-4 only, 1 ng/m 11-13
and increasing anounts of mAbl 3.2, or 0.3 ng/m IL-4
a creaspn oy el
20 cgp%ég wer e Tar vest ed}s L “ﬂ al ne%:l?h\z/’\ngoctlwomﬁamwy Adbbinds to
CYiurizE=1 3 alot18.3) antl-CD 1 Ib (nonocyte marker) and
PE- | abel ed anti-CD23. Gated CDI | b+ nonocytes were
d for ' Wark i HBH bYfemA® BALB/
SR C, RO HRRER N el b S AITE b ‘
enpmewsth sesobingnt hemyn Bol3 @&P Sstemsnisespofis, MN). fgtruge
2 abhaGhsusof
maﬁg%%l%%&ﬁ% Bk - gﬁ@ELI[SR §81]en

| So teste | L-13- nedlated
25| giennsichtiog high sdyym autibady ptexs.vmeﬁlsﬁd \ﬁﬂﬁb@P-’é(@eA@ 33n

r oAty Q8 tiTe Edik. . FUlohOHER isoRid wilh s Rnds
g@?%aﬁhgxbg il gn%soty%e SWi t Ch reconbi nation to
| Q& subcloning by limiting dilution and screened for the production of antibodies that
had a binding affinity to human IL-13. Three monoclonal antibodies were capable of

binding II.-13, interfering with the formation of a functional IL-13 signaling complex
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resulting in higher IgE levels in culture. This effect
can be seen as an increased 10 frequency of

| gE- producing B cells. PBMCs froma healthy donor were
cultured in mcrotiter wells in the presence of
aut ol ogous irradi ated PBMCs as feeders, and

stinmulated wth PHA and IL-13. After 3 weeks, each

\A@Ad ne?gﬁmﬁﬁg&aweﬂ]dnﬁmrtmlg @fe orGAdTE EIM 3-8dsbaated dmgviﬁbs , SAbORIA
| ncreased t re | gE- producing B
%ﬁblé%]ﬁ@é keppagya °S°?ﬁ9’3%§£?)é,%‘ﬁy was i nhibited by
mMAb13. 2, but not by an IL-13 15 specific
neo2egut r al i Bxbmple drt i Mwthe n(aﬁworiazaﬁ)body mAp18 3riynds|human

LgG G (FI denonstrating that
%?ngggé%w%ﬁ%'r Ph: ccf’P(ed | L- 13- medi ated | gE i sotype
swtching by cultured B cells. [02701 Finally, the

5 afi2desry of Swmidrhi3néAsires wdretakersia cesfirntha dlhd mirine mansgionat e

S PRy B AR I el POdE b7 Ay o gecisicty

( RTARanGLABOFRACBIAGIRB hanalyeerof tHree]:Bononloaal aotibodies Wi Human
| | f STAT6
STy BT S50 S S e g RE MR R o
t Ghip E&wﬂi’dﬁ‘ bﬁtiﬁylatwhHI-B had baer imnabiized. r’H:reShme pitlﬂg)oc;lemere
cyt ine-responsi ye n a ,
10 gagvioigprosstryenhs 97 368 cactpi it PeShifling (RG] pron
s\gﬁﬁ&fbﬁéb&h@, a@sogwlﬁ}nmggusc 1). tSetcnd ABIAGORE omalyyxsﬁf
st er ot .an or w C. wthin
AT ks Deored Seings BfiediR s T hppERZhadlgtn 1
eﬁ[hﬁlbﬁlhﬂl@: ]Z;i_ﬂ'érl:nﬂcltl'i_ir&g%ﬁﬁmﬂldffdﬂ lBaveaslﬁwdSMg& chip. Again,
0 or a ce e I N
e herig S et tno g shov 0. AL Rl reELIsA

15 33et€rm1ﬂ&ﬁﬂnﬁgﬂebaﬁl|3m boatidioyadli forntzfof Behdn IIL?;B&EM , including native
enonstrate 0S 3 me
B e Sem g oS R P TGy gBiied e Bh wits sy 4G
CMpamiggd}e ’llﬁll'é%ixﬁdﬁig?of@ﬁﬁ@ﬁsﬁxﬁxﬁheﬂ-éa msmmgdlvaﬁﬂﬁbtﬁimfeﬁ
cells that were t Wit tuyrati

GRS 290 PRSI peresfgy BLBA feropis e el e GiidirgPiyeen
83 RTRAR rfile e@hm BEbnElettll Re@ nifivehuiian Al-E3@Aba1s0 Ifrom
488- | abel ed to phospho- STAT6 éFI G, 8B Tr

20 ¢ apifogensativated; Wﬁhevafﬁ sadblopdmennnpglear celisang prgom ﬂ‘B‘Paﬂ

dqm@?ﬁ@t fﬁéﬂ@fvﬁﬁfo@d}&@mbﬁbnﬂlﬂg}b{nﬂd&em @ﬁdebcﬁnbhﬁhﬁmmme
treat ed 'h™a sub pti mal concentr%tl on of

L T8 (IG5} 3T pepheahesemlts faund BY IS Anitie Rnsclons] anfipodys

anglagy 32, ¥ daf ofif! dithcoRd dhii) @ﬁ’d’sohfhbﬂé/\éoﬁbéhﬁk@%édnibmant human
anal ysi s denonstrated_conp I'et e abrogation of ﬁafﬂﬁgi

pHbSIBI98 R prlamemhicdamy okl (ABG Griglh 3Mch LR
25P rﬁ?e% 205 atx@ﬁpsﬁﬁ:ngg ﬁoxh a&hma Sﬁ&gﬂ;gﬁ.n B 3@003) Hlpcker

phoryl ati on,

n cﬁﬁ#éh?ﬁﬁﬂ YPTﬁ@aSéPFi ?‘@6@9 CPRAEP@ er}nsahweé %ﬁ?‘P@Pg A¥lise
I quetb&?ol@&iss%lefaﬁ&lt fr((n'l: lh@‘antl (FIGN9A% 15hdig @&Sing a preliminary

denonstrat ed that . I bi ted | L- 13- ned] at ed
STAGE-reactivity study perfonned under GLP (good laboratory practlce) conditions,

mAb13.2 demonstrated no significant cross-reactivity when screened against a panel of
30 37 normal human tissues obtained at autopsy or biopsy, i.e., a tissue panel that included
all the tissues on the “suggested list of human tissues to be used for

immunohistochemical investigations of cross-reactivity” in Annex II of the DC CPMP
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10 phosphorylation. [0272] Exanple 1.4: Mirine

nmonocl onal anti body mA. bl3.2 neutralizes IL-13-

associ ated activities in vivo [0273] The efficacy of
nouse mAbl 3.2 to neutralize one or nore |L-13-

associ ated activities in vivo was tested using a nodel
of antigen-induced airway 15 inflammtion in

CGﬁlﬁﬂEJe MZ‘GIIZE{MIM%& S{Vflirwxﬂii&u?{analqhﬂlftg tentiobofAsa@atliosalsuum
In this_ npde chal | enge .a er.qi '
ki SHUAN R BLTPE i 4k 2P e bp FDAYCBER

| ok RS RIoRE Yer GEthE ManEfa@akiaal Tysting 6f Mofdtidnal Atibody Products
airways. To test the ability of mAb 13.2 to prevent

t for Buing® U8s<- of cells, the antibody was administered 24
hours prior to chal I enge with Ascaris suum anti-gen.

Qu2éd)e day Efmmahabl ehgRe mandvisel intibodOntiiiGRokond ireollal3-
lavage (BAL) sanple was taken fromthe left lung. The
aﬁ‘ﬁg?fg%‘ %&E‘”e%lﬁéfﬁ’ nstilled intratracheally into the
right lung. Twenty-four hours later, the right Iung
WR367T1avagedhe sbility oh@ ABAL 2 fd nentlalfze one enmhora s 13-aesatiatdd

R B s fottkred Foipd B BT Blefihi Hhd bEndRD 5o
Eﬁs““?fﬁ'fah“ B Bel Peroe <ac gn cattod o o
2 rolBriop phubt By 1] S biealR o RAP L Gfud BpdnaBti gl

GIEUTQIS{%A ﬁrst\/hﬁﬁerxﬁingc[li;vﬁétﬁaIpttherhtfmroédEegltokme delmdmg,TFl cell

unt reate yp <0. 02
T Bt v SibBeeRe Soriseat Bt ot Bt roctbishimep et et
1 ARG-Airib@ GrnV 6t hyimiah BVv-eRtsuld by mmauedegemmm m'm: 4B

$I |l ergic an| gl S cml?%g%abmu(a%g@o al | er Qé‘g

t Ekﬁﬂh@mac;\z\ﬁﬁknt feth dfhuinae mvmio&yiﬁamw'rmrpeola‘em rSemxralethe

poi nt, when al aces. of mAbl3 egn

DSk bcal s getred bRfCTndhon orrL G aborLy Gooipih of

fASFe%&ﬁtlhﬁ{a H@EanT 13 td5iiacd gmltxﬁ&usmmméb préseficeifiettinar pineﬁed
cari s-responsj veness o |

A ALl G N L s ihpfea for 3

NALYsEHRACH dink B2 dDbraf¥ewRt @e Linfl'4 H¥lfsiwie d&@ﬂﬁﬁﬁédb’yﬂiqmd

ant’i body 13.2 binds to a_region gé é 4

negiptdlation ¢oupling. A sphoptimal 1E- 1[302%]1“#11’“&?1";{%‘ SRUER g dose-

aﬁ&ﬂe}ﬂlént fmRibfHoR opmmﬁﬁl‘a‘{mﬁﬂﬂ@%dﬁ% C Q fgHhig eff @€ 250 pM, is

co [ ex consisting of the |L-13

q(; | L-4Ra cha}) NS,
sRRARe 1 BaOL sRl? B s 1 3Ro2, (B Gy Py Exrnlegy antibodies
Heryntllﬂ o'f&ttﬁE ok Bétwidnt dBotlsn 1563M, @R 120280058 Mf 2 2@0-850 pM.
e |1L-13/1L- 13Ra1 conpl ex then recrU| ts
IL 4Ra to formthe co

3
b&798] t o | t%“qe HHP‘-’(QP iﬁo%%ecﬁxor#%&%%gﬁ in. atd)gse &ependsent

( GAHNAMSKIL-EF ordl -4 Yy iR esinE WMBOsutfacelékpledsidBefow AffinétywddH

t al. . _Biol. : .
gfecggtotl ]]-)%8}5 ‘(]; 6A I, g&mmq]ngnrgcytggvgerg gsseg %g con} Ihn(’? th% ag%lt}p ¥

mAb13.2 to neutralize this IL-13-associated activity. To determine whether mAb13.2

could neutralize IL-13-mediated CD23 cell surface expression by monocytes,
peripheral blood mononuclear cells were isolated from a healthy donor and incubated
with increasing amounts of IL-13 only, increasing amounts of IL-4 only, 1 ng/ml IL-13

and increasing amounts of mAb13.2, or 0.3 ng/ml IL-4 and intreasing amounts of
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the high affinity receptor then sends downstream
signals through the IL-4Ra chain involving the Janus

ki nase-si gnal transducer and activator of

transcription (JAK-STAT) pathway, e.g., via
phosphoryl ati on of STAT6, which can be nonitored as

one of the wearliest cellular responses to IL-13

( M,Mbqg 2. Ghe Adxt daySeHllE Hpre hS&vwdahn@mmerdamfh@YCHROMFaslaﬂzaed

DRSS S G Bt Bt

|| ﬁ@%ﬁ%g@ﬁg Q@{zﬁe@&sm bmv?ﬁboxﬂa:yz Aarmmmdymam; ﬁ unman
an ur er__exam ne e
alsthiiteg e 3-efieisd 5083 SHhettcn (I CoRE) B URispE il DR duced

5 | EDb3e@5reQfoh 6ggt|wt|es [0277] The interaction.
bet ween mAbl ‘and |L-13 was studi ed by x-ray 20

R

g R H:tiBY BandanpefipHefad BIGBIB %ellswmm febpongx'te IL-hé andiibg Al ogll
purified. The Fab fra nts_t hensel v

cryoe, PPt iEtig e RS SHER pEPESiaaion R I o
2 y&uting G LA [P ekl i Gulﬁﬁ/d’l CihisQiffeGutati Beldeai asoam. indrensed
addi ti on, mAb13.2 Fab g ts Wﬁf‘gﬁl}‘g stallllzre

10 oyfemuan e producing R aetsn PRVt el Ry BBkl
t GhicrdBted willsAn &ﬁ%@éséﬂcb 8futoldpRudBjaditted PBMUstas fdell@s and
bet ween mMAb13.2 and |L-13 were identified as dﬁtlgrulsghe

tmpl)ateétwmhr?ém@ﬁ ILd3palter3 verks sAT WA 453YS
cBSJeH&%hsE lByeJQILISR @ir%tmmmn&easwmefﬁeq;ﬂena;aof(xgwpsrmneomg B
Accordi n e nu eri e own |
f ¢ell ﬁlﬁéeS%EIQrWé This qffec %‘P te%y ebltg'ﬁ buf o % ?‘Otlé
15fr mo%ﬁeuh%uﬁgfﬁﬁ@édymbm@ d8$ coﬂﬁ@Eﬂﬁoﬁ‘deQmQﬂsIgG]'l(&?IG, _

GUBronSIRER: el oA Aol Vo ke 34 T pish 125 e

Algggﬁgmg ?sg@,,ge@mglgz 90 [0278] The ability of
mAb13. 2£ ab fragments to bind to human IL-13 was

f db | SA., . The _bi f :FLAG: h 11-13 ¢t
ZAPER] o1 5t cBinglynhe skt of P o g A Y Sa e tesponse &0
a I’ﬁ_,l 13 %@6{\4'@ bg Bkantifidy 1@*&%@ oh eigha Gransdudegard aotivatoriodit ed

ni a

201 rsspsrnion (A 1 F PereprReics. LRk ol Moo p B e ose

CQERBloe, AT &‘rhéﬂz'eﬁ YeRespHviHoBated) b.tlitrh'amgotanes Iﬁoﬁﬁhc
human | L-13. The data denpnstrate, hat u

DDA e S, WP s SRR P P YRS Fpgonsive genes

ﬁqm‘%&tl@ fwi t(bg@?@tﬂz&ymbﬁwmms@ fSpécifiy antlbottiestto FLAG
uman

G 12 Add
P pbeshe T AL G At AEEOR ﬁ’oeateméaiq‘iaﬁgwi%m 3

V\Bc%crn?éaﬁ'éin% it Rithiao @Mutés oF L3 &y, 3Po@legr ee of
etition’as unlabeled 10 mAbl 3.2 (FIG 12A), this

di screpancy_was_resol ved
an8¥Hed asTh Hi r@gil tMceilgwg ﬁ)sg{l o’ﬁsaa'fﬁ%? ndi ng
Si fi@Sphofyl&ion. BY SZQTUcmﬂw@QEmﬂaféd lif@cressitgopentrativakof IL-13 for

Lfﬁo(hxgl a@lut eteg ;;aﬁ%b%ga rrgpnt blgtr;galgls\%) oikg:eﬁ] ?yszﬂgs dsemons%ra%% rdoseegc h

dependent IL-13-mediated phosphorylation of STAT6 (FIG. 8A). Similarly, flow
30 cytometric analysis demonstrated phosphorylated STAT6 in HT-29 cells that were
treated with a saturating concentration of IL-13 for 30 minutes at 37 °C, fixed,
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(FIG 12B). In contrast to unl abeled mAbl 3.2 and

mAbl 3.2 Fab fragnents, irrelevant antibody was unabl e
to conpete with biotinylated mAbl 3.2 for binding to
FLAG 15 human 1L-13 (FIG  12). [0279] The ability of
MAb13. 2 Fab fragnents to neutralize one or nore I1r13-
associ ated activities in vitro was confirned by
dpériiesBinicdganti Baingd ofth ke AAEKAN HhorA8S-labelet! s bt gphospho-

woRaE5 bl sl g A feR k! St DpABhon gid o

Pa&s&ESRe ﬂfxorﬁ@%bdm% Pinkidy whescpite miese trdéte&mﬂ:&/kuboptlmal

denonstr.at e hat Bl E nt a

A eation Ao et heL e FiAL) St 1t CLBRGRBHES T als bt o
5 | bonkd1 SISl 'aHﬁBdo@S' Gﬂo-g}:ébftdﬁlidﬁhd a‘.n&lyﬁts deoristratad fnlmr;ﬂeta gbre gattIQn

concentrati on- dependent e iona

OB ST G PRy GIa Oy Vhep CRIATTER Bein Rt oAb 13.2,

- edi @B&é’as%4@61@&%16&%&&@13&&0&&0@1&11&%& SBLdpecific

concentrati on- dependent manne 5%«1 25&‘@% 2&,&]&1

TRenneugaizingapdhody (4P Hphrod é&?l{‘feg@"w& B8 e igp

P %@b | TRk @bth @B denRsirafdd2idt SABN ©3 SitHitea MR Y 9Rdiata SAWTsed

above i ndicated that nAb13.2 binds to the G term nal

10 r phosphoryletion.- 13 helix, i.e., the IL-4R binding region.
To confirmthis analysis, the interaction between
M$A73] 2 anGEdahpkd. MNafurdid aloyadishahizittbody BUBGCRE U raltiepIL-13-
Thi s anal ysi.s was_done in several formats. First,
| ESSPRiated SCHERESH Y t he BI ACORE” 30 chip, and a conpl ex
of I1L-13 prebound to IL-13Ral was fl owed over the
cljoy3) I n ahﬁﬂﬁﬁmqoéfmd\bé $1AD]3.2 tr memtraline ooé oxanore IL-13-

trinmol ecul.ar.co dem)nst
a&fﬁ°{”ﬁ§§ a‘éff"‘t?ﬁﬁmngvazw?s\é&? 199 g%nt e pr ST
15 t Gnfldomladicalin %ombg\texﬁbﬂéy@andalt}galkmd th A4¢driynuarinelnghis p.
S 13..2 N
T Tooat phallenis g an e PRy B REe R D anfilh Pty AR i
Va§ ifiRinafitdey c?l]s,:lbibd&gﬁy acmnophmstllntcilwme Tgum Ta tesBthe plylity of
interacti on of |.L: t oun -
A o Sint sy el Wi alfBis Gt At pror o

| lehdingdwaith u&falribmu»dmﬁgém omaa@wfch‘memge, 4 basti3Ral
ner 1 [ 4 nt ser
20 erSheee RyBA ALY Sy s S0 Be sl TG oK ARIRCE ves
1 ]t?&ﬁnétitm%@ nﬁaf&acnmw ifith tHe&rghtBlEﬂé Tloiity- ﬂhﬁhmm Iatet, itie right lung
interaction o W I S n
| SraeOagR Mche PAL LR At SRa BRRIEP N Lt 4 Re
f LHB&Ee's%ﬁﬁﬁecﬂ hABS3. zswmhipa@d GOBAL Exid fidnesreated ammals
ohservatjons provi de % eor et i,cal gﬁ for
e“tﬁsmaplillz‘f%@tsgmaﬁdw of > pmreated Armai oo %f *he
251 rl:oiﬂ:gtmre@ S EpP sdisalk kredteddbitiemaB1 ancop) r‘MulaIp&céht\BAm
and | L-13Ral suggest sﬁ{lhat

poQOéIﬁm?balls s BEBERIA e TS TR EouE G UpR, o mg for

t t'tﬁe &gibbdﬁ&ézftﬁﬁ%o? r’I‘h@kg@dﬁﬂti Sonéah HabinAB 13\ effdttively prevents
- bound coul
axrway eosinophilia in allergic animals challenged with an allergen.

[0274] The average serum half-life of mouse mAb13.2 was less than one week
30  in the monkeys. At the 3-month time point, when all traces of mAb13.2 would have

been gone from the serum, mAb13.2-treated animals were rechallenged with Ascaris
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det ect ed under conditions of saturating receptor-bound

I L-13, the HT-29 human epithelial cell |ine was
treated with various concentrations of |1L-13 at 4C

foll owed by 15 addition of nonocl onal

anti body, mAb13. 2, mAbl 3.8 or control nouse 119G .

Bi nding was det ect ed by flow cytonetric analysis

USiang tddonfitntik Ak eets-aaspinsiveneseofltigpse individuls- Two of six monkeys

| L- 13Ral ,
Z%gﬁeﬁav'c?gr%ng?%n?g nlof“%w?gérl%%chggﬁﬁz I L-13 was

not detected at concentrations of mAbl 3.2 to 2 .
ngo2us]  ThiBraop&dr v ddurine mqnggel(qﬁ antibgidy mAp blnds to a region
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Miri ne noc mAbl 3. 2,” binds with
hirejltivalyf lowiaffinityimteragion wvﬁnhdbtlgR@Bomﬂhe gEfaceplrelischThs t s

P A 1aRY! il BR A Rt flomSine dRRIIZ 13 recentor,

S every assocl ate acti vi t%E
t helhch/\taboxinds& polligalith @€ 3)3wglehxgmﬂﬁmts (Zawawskistab (EIOBHEMBO J.

10 thﬁﬁg?% I ”ﬁx 21£1§9§) Jc?: ;ﬁhigﬁl&aséfg ??ﬁgﬁd%% LAt RGwith

S Ithe];ugh') ﬁfﬁhiﬂy‘rﬁneptdrlheilfSendg doyiBRES s@@éﬁﬁptogglzﬁ@éfpréftatchfsn
f. 13.2 1
ool B B e Sk Pk oine

( qﬁthsuag)e ¢ [\a2fimkplibhyatioa of SDAES, hivhycarf be-noniteded.asiong pf the

B R

15 p r@e{u;cd m@pm@ac-mytcmnympﬁheanwnﬂnsqﬁmgnammwgq aiged to

e rra’ﬂfé‘%!'se thgmggac{:}&xtﬁ %%eﬁ txxgmﬁe rn%b?? ) 'a&ﬂao&f &&ﬁ:[ aWit (ig and

( Lﬁﬁﬂe@\ exdntiifle 5@ Bash) undelyirthe ﬂn]ltty nﬂmAgl?z ? tdmwhlftatmne or more

rece tors al}d cog%I ement conponents (SEQ I D NO 17;
ressqeiatgd acv | mrunol ogy 86: 319-24; Shields et

aI (2001) J. B| ol . Chem 276:6591-604). The VL

S e[m'm] ce of ThotinfeBacBoniztwen brAbdAddnd Hi-13 whkstudieddmmpray

2o R L 58 i G B GhE0S e R nd
c Odlgatﬁfvﬁthtp@phm tot gendt@SmAbd 32 Feb fraginentsewhioh weveijteen highly

%[e% o#g 2‘4 ﬁb&%‘g%‘n’ig‘ F’ﬁ‘?%%‘}es @éwﬁﬁ{aﬂ%@ %%m“fal analyses were

m%h“tﬁnéa amlk)melglut(anmg synchmtmr afliaties I1 2ddithon, mAb13.2 Fab
oci at ed actlv V|tr 5
ang'?mgf’weéw:ogyé (i ﬁ%g(?r%stgigﬁ‘u&@e %BNQd to

25Mong &l Rvhktioan Thdmdiyr tmﬁimb&ltﬁs bet\h@n oibid2iapd ot 3wvgxfe identified
{r?gslt ﬁtq@fxrrl]alp ¥| ithggﬂ% l?(fpgg {hr (a)!%tl ﬁg}gt Idkf:ged -tér&l%:a?)egl%%?the
~ bi otHehy bAtLeld (FDESMW). According to the numbering sequence shown in FIG. 11
for the mature IL-13 protein, i.e., the IL-13 protein from which the signal peptide has
been cleaved, the major residues of IL-13 that contact mAb13.2 are GLU49, ASN53,
30 GLY69, PRO72, HIS73,LYS74, and ARGS86 of SEQ ID NO:32.
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aci d seque

mAbl 3.2 for binding to human | L-13-FLAG i mobilized on
an ELI SA plate with anti- FLAG anti body. Chineric

anti body, chl 3.2, was able to conpetitively bind to
IL-13 20 simlarly to mAbl 3.2 (FIG 14A). In another
test, human peripheral bl ood nonocytes were treated
overnight with IL-13 to i nduce CD23 expression in the
iomem n c e ofrhw &ilit9 6S mALONE Eli fragnhentso bifd rousen TN B 3vag

I‘P_° %ﬁgﬁ %&%@55@%§W ﬁﬁ)nocy 'i§){§ ﬂ{e? ﬁm were
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A By oSy TS
e BBnategyonee U mat s end pAB T AR

USSorRBinGerE X016 R0 Hetd Wit Biotinylate@ diAb33.2 f¥dimlir to FLAG-
aval l abl e informatign on the crystauﬁagggctures of

hbipagn k3 (BHai 123 . Adgiensily althopgh 1t appe a geateR PoReRaton

e tittod 4 abeled
S AipbLe B | s St e

r @éfbéég (AT $A) kd&p@enawowaéé esoived Whepsthe posTRenten Wat s
Ok Abed Mﬁﬁn&ioﬁ@? 9 condehtMion 8f Kﬂnﬂﬂ%mﬁ@ 1€ gOtaEkﬁfmrfg&ﬁlE Birfling

murine 5 residues were nutated t

unan rES|d g{
rvaita nee cagh drokinddivh fipementanddwoddidingsites RRg PSR YRR AnispelpAbI 32

. 22B £ EXftAR 1S Bdbelcd ntABBA dnd AHAKIB 2TFEE fiéfthents, reléviant
ailn amno acid sequence to_the redlcted anm led

se@fmedwabunablﬁéo eRmagts YD biotinylatedimanl 3¢dprbmdipg,to;
I G zzl l'y humani zed h13.2v1l VH chain am no
' shown in FIG 15. A conparlson of

the chl 3.2 VL h d '
DBaPEt o e AS AT A A daHE EoBP S AR PR Foa Tl 13-
r %&H&BM gctmfe§ inalulrwamﬁMea%y detkanidivig th‘élpraﬁaaﬁbm of TF1
shown in FI G can be seen hp g g} H 1b

t ells anisxpzwww# %1%3 Ry bymanipgrphegl Blopdponqpytes, as descrl

C QhRIcCREE MEdnby oﬂﬁés%ﬁd’é‘o&‘ HAB18. Q%@ﬂ&gxﬁeﬁ@RﬂG IBA demonstrates
ant 1 gen- bi ndi ng i ons, of chl3 ﬁ%xéﬂf h E ¢
: @@p@@m@@b Tagae siFaler tp mARI3, e phifiy of Frepifinen
Vi b RITE YPhkstiA el M groliftAgon'th a bindip\$ié dontentratidtedpendent
murine 15 to reduce the risk of drastk%ﬁL %H&ﬂ d?EJ3-
{ Mgt AAHOBAIN AL L B EEHRERS SEUHE DAL 2 s
g_%&ﬁateliﬁ: V\grggm:h@f co28 @éimaﬁé bitetdondeHhRIdh A8, ﬁSdnﬁéht @fanner (FIG.

achieved by nutating the nucleotide
sddBence encoding (nurine) mAb 13.2 such that amino
aci ds corresponding to the human gerrnline gene woul d

bgoﬁepst |t utiede-Al ci}ﬁﬁllégfﬁ@iih? aapﬁsbém@gmgmnﬂsmsm prolifsration,
For each am no _acid g? 0 pe h&g&§3$?fgb ds to the C-
apFpd 6pR3 5%@6%%198%%3(%%&5&@6@ Vg Erdiate mds to the
terminal region of IL-13 helix, i.e., the TL-4R binding region. To confirm this analysis,
the interaction between mAb13.2 and TL-13 was analyzed with a BIACORE" chip.
This analysis was done in several formats. First, IL-4R was bound to the BIACORE™

chip, and a complex of [L-13 prebound to IL-13Ral was flowed over the chip. In

absence of mAb13.2, formation of a trimolecular complex was demonstrated.

However, addition of mAb13.2 to the mixture of IL-13 prebound to IL-13Ral
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devi sed, with codons optim zed for expression in CHO
cell's. Humani zation of VIl was done by a process of
PCR nmut agenesi's, in which oligonucleotide priners
incorporating nutations for one or two am no acids at
atime were used to anplify the nurine tenpl ate gene
sequence. Several rounds of PCR nutagenesis were

I pguérteichifidingato Mi-dR@n Jhe2hipp et aned] mAb b2 wasiingebilized on the

H [ ti VL . d b
e A upd b v R M erhol CSHATLERET Sl Blgected
t toeint@tbct wich e boed Ie118 mo\nmtafactmpqcmmém vathdoommtlleb& Wwake

b t T .

B4 d P L RN S SEDARBATL KoM B s oo
bﬁi NLEB'ROL{DIEC deE]IS»l?»Kultdlikfhoﬁﬁﬂﬁxﬁn@ill&e& oii tlﬁeh@e Thtse abgtsvations
The resultin rei mani z S .n3g
T IS TR 26,300 B s A3
aBﬁi dvérl 7&5 thB infera¥idn am,m@u mﬁndRaEfDmslalsManan &nRougEQo

, . respecti vel 94 %8 92 Eﬁg %
| mréﬁﬁ with the fermetiqp of g fancro Hmkéflsn nE &%, JAhesg 0293]
AgbdeRBlisRtsliden thdofaticdl 8o heneutlizid &:tﬁiﬁl of teisahtiledy.

3 marine ‘residues in the framework regions: one in

chai and t in the VL ch m nar
wEBtE G o e Favied Semorfiundt of b effletotmAb (A Mg 13 ana
M gRe?l sﬁ@@estylﬂﬁdg mABYRD cSuld bot&rﬁlaﬂp bé boum db teMitorabdocﬁted
resi due e ate to u Se Sl
LG8 e o PR © PO hor petr e Ao A2 Rl Be
#ﬂetbcged ﬁ}g;?éﬂen@lﬁ?dhsrbfédturhﬁlglﬁ@% ngdl - 18 e BT-29richman
resi aue I N e al n I n er I.pe.;
méRithelialgell Hn%‘ﬁ%fé‘f??te‘y with g ?%ﬂce?%ﬁa’?soﬁ Eifég f‘Hﬁ? ‘Eﬂﬂr’yfed by
hua@mxz&dnd tdb@él&%&&glbﬁd}?ﬁtﬁﬁb% ztmmt 3. %tﬁgnd?ﬁ)ﬁho?ihﬁlgge NBiidihg
was use O I ntroaduce e nut.atj].ons n e
c WaF Aetestedpyflox cytomegirie aﬂi’dﬁlﬁ&ﬁl%mat%aé@%“ﬂ ﬁwéﬁg FE
Oftrdptadidiy, 1A1thUaFn Hro9lceld dxprRdil I3Reg qsi@da@ge@nﬁmlsma caly2

are shomn in FIG 17 and FIG 18, resgg%éi J
N eREE PP o oA BUeleBd BP R THIo g L RARIA P (92 mefml
h¥Bis2¥der@ititn, 4 ﬁiﬂﬁpﬂ&l@ the E5bstath¥a tHat achb1SB@ 4 Q)téi@n&ltrahzer

respectlvel 0294] According.to the se uence sho
i Af pner mpoe M oki-aespcidid achyilies inflisatss thaforng Tach

1ae. 1§§fgﬁ£1{£gre&ﬁﬁ1w ak,, aﬁnmk&ept&eﬁsl diktestedy xh.hmsrmbls 2

heavy chain that nake hydrogen bond contacts with
11-13 are SER50 R5 TYR101
ahl#82R102 m#@%é@e? 8 F|°vfﬁcra§§3fﬁa§nar« HpBel L pdy
t heAumal), Binds \Ei@lﬁl‘fil 18 sifiaityaridpé 301ﬁﬁiﬂy&o ¥ars, ded exhitits potent
contacts, wit p
A@Agsﬂhemshwtmraﬂa%%%segg% §2°£§EW§EW%WW
Sk J/al Q@@)The?eﬂ%’é&vt(tﬁ%)s coredBAOBw (BRI dinABROBAb13.2 may
( mterac):t w1tC}-1L the ]L-4I{a bmdmg site, and not the IL-13Ral binding site, of human

IL-13. '
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TYR101 (CDR3), TYR102 (CDR3), and PHE103 (CDR3) (based
on FIG 29 using the |I|inear nunbering schene). [0295]
According to the sequence shown in FIG 30 (using the
i near nunbering schene), it was determ ned that the

~maj or residues of mMAb13.2 light chain 25 that make

10

15

25

hydrogen bond contacts with 11-13 are
( CDRI) p ) of 4 SHiERe A5 alahlisi2 1=23) ,
and ASP98 ( CDR3). The maj or residues of the mAbl3.2

{38 chai bhat fgﬁ[;}gzgtym@%hzm\éﬁ@hﬁbp@ﬁ@%? (thCIDjI]QZI))

ARGB4 (CDR2), ASN96 (CDR3 ASP98 ( CDR3 and TRP100
(o283 (badde vmbrem@vy gnqﬁvgﬂ%h%%hght FEeRER GG

nﬂg'l%g? % W) ?] cé&r%g sega% A0 fRmmRN ARsU1dtad ﬁ‘éiﬂ&ﬁlh&'sﬂdoma
e e oo

iRV PP bl ROSt e b b g e
desCG2ATA) to redice inding tehumam@camm@%mnl%@a CQARPDERL o
f gﬁ%ﬁ%ﬁ%@ Shet &' §§5?I+r¥uno : Bf—’ﬁﬁh Ghikfss %Vél)(ZGUWJ

vers ns’o Wer e capabl e of
C BVED. ezrnemgm aslgusoo)t rmwatssuxemmfmu 3 wvabsqbakoﬁai iptp the

-13 to si #2MAb13.2 VH
BP%&E %f’neé‘Wgﬁl%n 95 fc%r? rﬁsﬁegg&ﬁg?céldl%%g had r apl d
b Iaﬁkdvngeqﬂeﬁbeawdre&bmmﬁcts@mm GO$-dmelisand thesbimeris gppbl3

AR s BpR b (Y ke AR - ]

associ at ed act|V|t|es in vitro [0299 A@dljlona}‘¥zzl3
tmeumblI|tyEmﬁmdd&Qcﬁwwmnquq&ﬂﬂqg y (¢4 3-2] ngufrgtizes 1L-13-

h d fullyh d (h13.2v2
vé&%?% ac?%&%i§%§%2oapnh|gltylqunlﬁ:diéted cgl?

f f CD23. by. h d
HORITD | L (Bherbime e A2 BHOGRRORY Lt BRAFR” Hr. 20
C%&&c@ﬁg E;mmgz% éﬂ:ﬂ&h&%ﬁn@ﬂﬂhpxbm 2 @NE.Y)sim,a costrol |

déscri 3. Briefly, ger era
b|annnbdmtfo&)ymstestwéfo@tbm embwéﬂcmpé "Bﬂf d“°“s°
Sl{.?xﬁl% & Yuhfih n0A3 81 AGaRAIBBIlRET6n diilBIﬂSlA!pﬂatel&th anti- |

I nthe pr esenc O: I NCr easl n% concentratiqQns_of,

CIFEA@pntibodB. Chiheriy amnoods, G132, Wasi#bleye EmpeliiYeLy piat faf-13

20215 3257Y SEhf185 (FIRE 348X D6 GRS Rt Budéh fofighebalbldd narhocytes
Wéspons ness

| ow Cgt Onetrl Cm&g &Sl S f
d eware statedt wrmmwh [0L-13 terinducy EP23 erpsessipn jpdhq Bressncy o vanous
C h 13:2 atidhk %E&%%se n%g'fb B3t 2, AdRhGwFRMAG! IilB} th13.2 prevented

rgating ated CD23 expreSS|on
nDImgtSjﬂnerhatedlCEZE@@eeSdelpb}hm@ﬁlﬂcytﬁ%tﬁ sapg(d @TC%ABA"B 2.
[0300] To test for STAT6 phosphorylation, the HT-29

hugeggePi t N@klialle 82 Gendrdtidf of partially and fully humanized mAb13.2
antibodies (h13.2v1 and h13.2v2)

[0289] Example 3.1: Isolation of a partially humanized mAbl13.2 antibody
(h13.2v1)

[0290] Humanization of mAb13.2 was based on amino acid sequence

homology, CDR cluster analysis, frequency of use among expressed human antibodies,
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was incubated for 30 mnutes at 37 Cwith a suboptina
dose of reconbi nant human 25 11-13 and i ncreasing
concentrations of chl 3.2, hl13.2vl, or hl3.2v2, then
assayed for phosphoryl ated STAT6 expression using
ALEXATM Fl uor 488-1abel ed nonocl onal antibody to
phosphoryl ated STAT6. Flow cytonetric analysis .
deaRRstabe ifemidiat oxii{hE crytar st@ctures sf lnmmnahtivodies 3 Hamanization

i.e., ¢chl13.2, hl 1, d, hl13

¥ asibgzadion dhertipman DR vapiatle ’éﬁ%fg@%ﬁos 9 3? )9/I%a ;%gé l?g(hgf\%)

2&,3}116:1 eWenésQ3Hdkin, b NHEFIEE3162mA 19asspeapabi) eTgifing into account
nhi bit1ng reco an as.soci a

Faaible pﬁec%m%@hdyiewgaﬁpwg&.aﬂé St AP RMAET

5 1 rtf:sﬂ\?é wefsSth@igted @/ hukidaf resitiad wheye fQrinend hiitan framework residues

13- associ ated di sorders in ani mah lgl%rﬁi}gﬁ Pain aming
p\mrp diterang Vit fev 643epRs: ASPIPFIRShHS & gogn |
ha]c?d s%g\?ancééa tROFHBH OB arRinb B8 SeqlbilcBDf MB HuskeDP-sapeeilne géne
respiratory disease, the antlb%g%Es abi | j.t

i heningt ol Pofaizer 13 2V VB ahoie B GR I s Biniahown

. O FIP F@ S,Q%&H éﬁﬁ&l &RaMaY 2 virlchhi dﬁﬁﬁo ﬁl@fbﬁ(ﬂenﬁé frthe
cynonpl gus n eys or from sheep QHP 11 3&9? ized
10 eppdicted emlinoracig: squxgmqe of b‘@FWIP%Tﬂ'9é‘ﬁ@j tbelr gogrt Lgl?amze
ﬁfsom aéil%uhk‘ ROk FIG: 16] M sGai1bd R84 in RIS, Téxmanty, thant
S

was expressed i n Chinese Hangter Ovar

h]a@vldélf b VI hsingspeined i pOREP ST felarpipig ogipss (GPR)
ngén SEngfeglBh, Bt élﬁ*s'zw'ﬁ hRPVBSEAE, AkRAtW Y. hAddionally,
r eco I hant

cynono@%us nonke forn1ofg¥L 13 of
t brely peetssitigiathe G depeverkind fworis fheiV Iy fampwark dgre fept murine
15 {or c?uc Gle &k%ﬁdrqﬁ.%g (b AdifStht BafgehbRdiAl 2edn MAMYVH-VL

neut Ize ty of cynonnlgus nonkey NHP
Iizalﬁ&tlﬂGsri@mdlé’bll surface expression of CD23 by
human nonocytes. However, h13.2v2 only weakly

n ﬁﬂbig]a' | ZethaxPeRRndntaiich oﬁﬁAmem\ﬁa%Iauﬁa\tsdm rrﬂliﬁatmg fieheep
1 associ ated activity QM®U|red

c owrieotide saguenss erpodiag (I E$-&su g#a% a{ﬂﬁ@%ﬁﬁs ESicRRding
gOEthc Fidh oy &HM&@QOH&JBQ 3’ub3txtﬁl3& 3t 1Ry BNichted fradbwark positions.

act|V| Ies in a sheep nodel .of asth

20 Defop i s 406 EREFP = PUMMSER,GHEYPIAF PIEFERAR S0P Eere

b 'dqugetdl Vit ¥ dQBS $ﬂﬁnuze%90xsé§§1%9sufnqﬁ ()3 0 cej-lﬂ- H&nmﬂﬂaﬁoﬂUQVH was
sted or efficacy in_ a she%&@ .,0f /Asc

i dousdeth prpeenmef RERomptesmets, # vhich afgoapeleqtide PUmAS Hepipgpting
t O lidin RY @@égﬁrﬁb BALRSLIUS at a tﬁﬁ&@érb fised ! %lﬁy tHeahutnal

exposure. Iven a lung challenge with the, Ascar]j
a mm;ga;n gelterseqwmq:mﬂeger@ ﬁ@ﬂgd@ of Iﬁﬁ%w@ﬁg@gﬂg WEre TP, to ac eve

| Sl }ﬁﬁlpagﬁg ¢ 6y PORIEA ;m lof
% H?hgen caﬁlzlgﬁenge T e@@\%ﬁggﬁggnsﬁ;t s ofég% el ofmine
i owedtipaing oligenutlectivies gcrrteémémggo e maring V b SeApgRcs with
' es§) %Irnlr? Ce R ERLA0 @%t&h&s h @eﬁ%ﬁng@g%ﬂs%&g% as k&Bplates, and

aels e a ‘snoot nmuscl e
r mmsem ﬂlsnu&aeapab@wm@gmer@néhp sentel sadARtisepsy strands:

The resulting partially humanized antibody was named h13.2v1. The nucleotide
30 sequences encoding the VL and VH ofh13.2v] are designated SEQ ID NO:3 and SEQ

ID NO:7, respectively.

94



reaction. [0304] To test the ability of h13.2v2 to
reduce Ascaris-induced bronchoconstriction, sheep
wer e adm nistered 20 ng/ kg, 5 ng/kg, or 2 ngl/kg

anti body 30 by intravenous (i.v.) infusion.
Twenty-four hours.post-infusion, the aninmals were

gi ven an intratracheal challenge Wi th Ascaris suum
anbisgen. ReExdhpR 3inGokaved fuleumaiedmabIde2 (19722
ng/ kg or 5 ng/ kg attenuated the | ate-phase response to

Tgﬂﬁ?f n (Fl §:)t ﬁ(f"vzl\ézand #1624 B I8 1 BadinfP3 murine

I cant elfl hé anti gen response (0] ared to
t hesidvesinrtind ﬁamqwodsmgmsl ynedin ¢het\H elipin apd 4o in the VL chain.

utralizati,on ac
[ ik vtk st e Sl sl B AREER Eler b human
5 alILW@)éoﬂiﬁtﬁﬁd thaeait rtsﬂllyc:s o4ld cvieied bsybuziandese ward revidpe #3
chol i ner agpni s r [
taa e i QO BUE) sl PARLIR, VLot (F P8,
?ﬁﬁﬁ&kﬁﬂﬂ aﬁcﬁreﬁdmz Qﬁi&eViLmhim l(#ﬁdn geempne; Rt io mpuse (Girduman).
FE and t St . us. regui a
gi @é“ﬁe ﬂ‘&g‘ﬁlpfqlgiﬂ%quﬁgu?’g GHE VfIS&BgTAB%j% thg. gg ?b‘k
| Qﬁ\ﬁﬁgeﬁ%ﬁs v by ([jxﬁ‘édﬁcb e nmaéuoheﬁm frythe WHj eheinsf hShé‘dp and
emai ne unt reat or Ni.st
10 GRS T L SPPL 505 T0e ) St P alfer
Pri18hvs gre @@J»hﬁﬁhﬁm 1ThalFaG) mnrespreativet @é.;clmndb eRDOesa s

determ ned_in e- an = ] e ' )
Acoseding By hand B A SR ingpyad 20 I AP §3 bt foss
qugggéﬁ@gl r 5 mg/ kg prevented the drop |n PC400
| nduced by chal l enge with Ascaris suum (FIG 24).

r to Lesu f the a
frront, Arpingio tie 3R B bR FIEEPRERE e ineer
15 efﬁ@ﬂ;ten@gbcﬁéa@ (it wm&nﬁﬂed that th@majheresdlms pﬁthe mjAJg8@heavy
Ex | e 3. Ful | |
et sk pepst s PP IRl Tl SERIGUCDRD), smRss
NO@BR2), TR0 mebmm]moae@mb e\@mohallyythetnam Zesiugs of
to.p .S= i | nf | |
notHﬁH\%ﬁg]%PF‘ﬁ‘ﬁf the{}ﬂ%f’ nom)‘cf gutsa on eIB'g3v\a/{eLrH"E3O
70, MR Cﬁﬁlﬁ a!r.mm(cmngrmn sEMOe(GEM) ISERGR (CRR2),

RO g T

adpyvRi st @DEd), THR 102 (GDR )| and PRIE203 mwmmwmcme using the
next- day, prechall enged BAL sanples were collected

fr’éﬁ*ﬁa{’I‘Pé“qu’ﬁ“P?}ﬁﬁ; and ani mal s were chal I enged with
Ascaris suum antigen intratracheally in the right
I umggs]Tvve nt )Acﬁ(ﬁdmg twhc squams¢ showa fint Bl(g 80 (usixg the linear

| es.were 25. t e
as% RE0E Eﬁhe‘Bér itd a%\iiw i efﬁh 9{% Eé gémg? és Jsf K‘ggv\)/égaqlght chain
2501 fﬁxltaf@atermmogmboam bomdcts witht Th-15 18 23193 I(CORIMIBR 2 (CRRYD),
infla |
o TR, AP, MSSRASERRGY TR RE
WEeRfAb13.2 light chain that make Van der Waals contacts with IL-13 are ASN31 (CDR1),
TYR32 (CDR1), LYS34 (CDR1), ARG54 (CDR2), ASN96 (CDR3), ASP98 (CDR3),
and TRP100 (CDR3) (based on FIG. 30 using the linear numbering scheme).
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i nduced in BAL follow ng Ascaris chall enge.
Pretreatnment of animals with hl13.2v2 reduced the

| evel of induction of both IL-5 and eotaxin. 98 [0308]
Non- human prinmates sensitized to Ascari s suum devel op
IgE to Ascaris antigen. This IgE binds to FCERI on
circul ating basophils, such that in vitro challenge .
ofoze&r i pheERkmptk @eszhgsﬁxphmizai MBI, 2A@B LRRV2S readitd iyl hinding
i nduces ge%r anul ation and rel ease of histam ne.

R%ﬁS’é ARt i gen exposure boosts basophil

sensi t| zation, resulting in 5 enhanced hi stam ne

r gdze'qse r eqhealsibty.of ilythestnizédamAb I (hd 3.2¥2) hd Gnipel with

obolafiEnaR g & Bees B-TEFLEN A RRERIEM lnsg £ %,

5 V\&@K&eﬂ%Eﬁﬁlﬁﬁé 2.sTiehdatal ckﬁgﬁstra&ddhalt theehimedt (¢hd3.2), patlaﬂly

SC I z%qtﬁlﬁl%%g@)@%g lf@.gr hllgg@gj%: &egsg%n\é\? {f ?n@%?% gr m enc%pabkfé/ of

[RABEFith abu@1Mbpms Ifor(bhﬂiﬂgedﬂ BEAGHuann tnms to similar

28%&%'5@ AR Act el SR B contiol Sedhcl g oidbindng

Sl slo®adi$sodiiba@d mﬂﬂoumzeaawm @IG. ¥B)cul ating | gE
specific for Ascaris (FIG 31A) There were no

0 B2 GRS, el A 2 A 1.

basogbiel atrivirieairivieo 1 el ease, the animal s were bled at
24 hours, 8 weeks, and 4 nonths post Ascaris

ﬂﬁbgﬁﬂg?or V%@loﬁa]ﬁj &ggb)ggﬁ?gﬁeé rl(ﬁﬂﬂggg al:#eaur e eased
i (116.2vi)read Swilydmmaniaedt (hidd2 v2) rensions eftre@blﬁy‘z tpinhdhit IL-13-

B Ukt |
R Sl b At Ebrprebiln &G0y Slnen bpoc i R ekt
15 oindAcada¥TASE6 phosphomthtibmindBFi2d céllsstaa deteranined) by floa @qumpetric

bef t I
st B g L e B Ao Dol P lhves

| neredasbated ovemsigiiwith a&@bw;ﬁmbmpme@sof r¢qqmbmnntrlmslan IL-13

th i mal d wi

oS EabA RS b, A ] 2SS 82065 By

Z%rd’gl&ﬂhﬂd BB syed ﬁTaIDBregpresmdlm} ah éndicationsofhil8 rt@amsivyness

rs I n VI t r 0 hJ
20 { 1R chfugh OSSR i SRR S A a2

hads3. ﬂﬂn gnd lelsmvd; \wa@abie dfﬁ:;tigm@:gdbthmmd;mdﬂbﬁ expression by
nodel 31 ampl e 4 \zation of mAbl 3.2

bg?é‘acyé‘?? %gg?sg%pel%ﬁ%n‘ﬁ‘m@eéwaAgenles [0311] Exanple

3 provided a nmethod and result for humani zi ng mAbl13. 2

bd&'ﬁ)@] on tTcete@I?erESIPéi@thher@@pmthﬂéT@g heman ¢pitheligl eell line

e‘batecf1 WS mmu Me& Qtt%ﬂa‘ »\g}\t.ht %ﬁlaﬁ%&@%@gc%u%bﬁﬁnm

he genes prie
25 IL 13 and increasing concentratlons of ch13.2, h13.2v1, or h13.2v2, then assayed for

phosphorylated STAT6 expression using ALEXA™ Fluor 488-labeled monoclonal
antibody to phosphorylated STAT6. Flow cytometric analysis demonstrated that all
three versions of mAb13.2, i.e., ch13.2, h13.2v1, and h13.2v2, were capablé of
aitigating IL-13-mediated STAT6 phosphorylation (FIG. 20B).
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[ 0312} Additional humanization strategies were
desi gned based on an analysis of human gerniine
anti body sequences, or a subgroup thereof, that
possessed a high degree of honology, i.e., sequence

- simlarity, to the actual am no acid sequence of the
muri ne anti body vari abl e regions. For exanple, the VII
g[mop 3 of S‘iﬁcBAEEZ\SZW/eabable&f inhifitirggsreronimaht Betfienentated

Bk bt T aP st moe R ot Tk O D) & Ok 108 S

t asilig/fte irhétit ILNBaspoiyted dBordbrs dn ammhigmﬂeks &f prgparationrfer testing

ORISR 2L o by g

i o i,
( %ﬂgjgue F]Oése)ygg fromyshieep yas %Sfﬂyﬁﬁeﬁhfwéé c@élgd %gmt%omolgus

Sﬁﬁﬁk’é}‘éar f6th shdep. 6’1theNHP Oh 1370ys édpFedsedén Bsedl, ;hmﬂewamml ze

. It was . determ ned_that the follo
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an intratracheal challenge with Ascaris suum antigen. Results indicated that h13.2v2 at
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100 result in an active anti body. For exanple, an
active antibody, hl13.2v3, resulted when hunmanization
of Mb13. 2 was based on 3-21 (DP-77), as descri bed

bel ow. [0313] An alternative hunmani zati on of mAbl 3.2
was based on the germine genes DP-77 and BlI. The
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101 h13.2v3 was capable of inhibiting TF1

proliferation to the sane degree as mAbl3.2 and

h13. 2v1l. [0315] Exanple 5: Effector activity nedi ated
by the wild-type Fc revertant of h13.2v2 5 [0316] The
cell signaling formof the IL-13 receptor, which

i ncludes the IL- 13Ral and |L-4Ra pol ypeptides, is
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IL-13 (Andrews et al. (2002) J. Biol. Chem
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tested in an antibody-dependent cellular cytotoxicity
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[0311] Example 3 provided a method and result for humanizing mAb13.2 based
on the DP-54 and DPK9 germline genes; in this Example, the humanization of
mADb13.2 based on other germline genes is briefly detailed.
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cells as targets. A375 target cells were |labeled with
Chrom um 51 and incubated with 10 ng/m reconbi nant
human | 1-13. Human PBMC enriched for natural killer
(NK) cells by treatnent with ROSETTESEP(r) Human NK
Enri chment Cocktail (StenCell Technol ogies, Seattle,
WA) were used as effectors. Effector and target cells
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press ng gre33|on of
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{ Oy Y A MRS LG DPIERE) BRI OMTRRAGHAS of AdSE, A74D,

Ian reconbi nant system-t he
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30 K13Q, K19R, T40A, E42G, R44G, A49S, A745, R75K, I77T, S83N, S87A, M2V,
and T113L, can be introduced into mAb13.2. Introduction of the common amino acid

substitutions alone, or in combination with the individual amino acid substitutions

based on a particular human germline gene, into mAb13.2 during humanization should
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COS cells was perfornmed using TRANSI TI T(r)-LT1
Transfection reagent (Mrus Bio Corp., Madison, W)
according to the protocol suggested by supplier.
Transfected COS 5 cells were incubated for 24 hours at
37 Cin the presence of 10% CO2, washed with sterile
PBS and then grown in serumfree nedia R CD1 (G bco)
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f of EB\(QVB s Po@pef FIG:QS B9 predieted beimo ycid bel;iuenc:ls of DP-77 and Bl
i no vari a n
TRBEAL 55 e RS S5 e
%t ahhﬂho gbid faentiy byth tirwariaHidRght cldinefiniib13Qi thspectively.
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ff i
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I b&ﬁﬁleﬁ?ﬁlg&r%]ﬂiﬁ bF@%Ib]al 3 tﬂemﬂf&eﬁ@ inftheChReweyhattai n
i nmuno opul I N varl a e r.egl o (040) rl1ses a eqgquenc
o HRSRREFp J7 PRty WSEe SRARHg $631 RO SR gRFSE o OLe
S hédviy@RAIA Yn KB dIdifFedetstrdnd thie tammocaatmh ﬁﬁ@ﬂhe Pdsition ril:uDPGﬂpthe
mal . n

aci d. encodi ng a heavy chain var| f

( &mizo ocid Quieniarias hesvy wgpn of al)Abll gq-?f*geé‘ﬁ%?“ﬁ adind acid n
I PO HihsHy, ¥h¥dah alid abid Foeid @mﬁiﬁrainS@&k Qe@&ﬂif@li&lfght
15 encoded by a nuclei¢c acjd that hybridi.zes,

Pl S PARLEArored o e S1G0 atid aHE SRS ASHE RIS lofie gmino
R lil%h@ﬂ the @%ﬂlﬁ%ﬂ%ﬂfﬁ%zf%ﬁglg |2t5wa‘§ liRdnged/ itheRlifo A/RIBL. fwo
rounds of PCR mutagenesis, as described above, introduced the changes. After the first
round of changes in the heavy and light chains, ELISA was performed, as described in
Example 2, to ensure that the changes did not affect the ability of the antibody to bind
to IL-13. Afier the second round of changes, the amino acid sequences of the
framework regions within the heavy and light chains of mAb13.2 were identical to the

amino acid sequences of the framework regions of DP-77 and B1, respectively.

[0314] The humanized mAb13.2 antibody, h13.2v3, was also capable of
inhibiting IL-13-associated activities in vitro. h13.2v3 was tested by ELISA and the
TF1 proliferation assay to .determine its ability to bind and inhibit one or more IL-13-
associated activities. It was demonstrated that h13.2v3 could similarly compete with
mAb13.2 for binding to IL-13 when compared to ch13.2 and h13.2v1 . Additionally,
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(e) the heavy chain i munogl obulin variable region is
at least 90%identical a heavy chain variable donmain
of hl13.2 (SEQ ID NG 15, 16, or 36); 20 (f) the light
chai n i mmunogl obulin variable region is at |east 90%
identical a light chain variable domain of hl3.2 (SEQ
ID NO 11, 12, or 35); (g) the antibody, or '
ahti.zy8wdsicagiblegf fnhibjpme¥iF | tprdifeation te thepame deanpetdy mAb13.2
nAQéﬁ?% for binding to human ]L-13; (h) the anti body,
of™ &n- bi ndi ng fragment thereof, contacts one or
nore 25 am no aC|d reS| dues fromIL 13 sel ected from
t {0818k oup Ffifector 2 diate ewﬂd-sm)eﬁqrevertantof
9313.4pd 105 of SEQ ID I\I031 (|) t he heavy chai n
% 3 e region has the sane canonical structure as
mAb13.2; (j) the light chain variable region has the.
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DPK-9 respectively or a se % .
e it G e opereed o uers o e e ey 0 Bk et gt ghel
DE2093) @ndl Clldér Res. 0538 oMLzt al. (2062) NeBple.e‘tz 4(388-99; Liu et al.
protective effect against exposure t cari s, antigen

P Ok neg et Bovreiier 45 Nbebs T SRS FHFwah Gy 280 be

(4 f em.
e e o

aﬁ?? HR387 198 ) o TRIFder Q;ghﬂ Aitreatpdprérodry h@man:ﬁ%rpwﬁs}.s Yoshikavea of al.

B0 N ok R R A 31238 OB IR oot

F‘abmechats siEnaling Bt:spdﬁses tafft-il H GChwakami ehak (296 tﬂ&fomﬁ7n2j73 9), but

RAT el AR Pk ol o P AN BRI LANEHREs

gemmmeR&t a?mgvardt (1998) Bafi. Drvest. 78: 59T#6@2)aﬂL+IBRd¥1 hasgrhigh

c ool dudt i fhesd dE oo F BER e 27 BnetPlmgrasnio

et st e
HO3kF B e a0 0k aM o Retpredise b nlydethe 1 v

MBRldheitd. aBhekdlork, i) Was exaidlintd @hethee &V Y.2 eh@iuli ifacesitiell-13

domai n_conprises at least four_ JL-13 contacti ncg z%m g_l
a&anured by IL-13Ra2 on the cell surface. A375 is a human melanoma cell line

expresses IL-13Ra2. Recombinant human II-13 (3 ng/ml) was contacted to these cells
at 4 °C for 20 minutes. The cells were washed, and tested for binding of biotinylated
h13.2v2. Results showed a dose-dependent binding of the antibody in to these cells in
the presence of IL-13, indicating that h13.2v2 bound to IL~13 that was bound to its
receptor (FIG. 33).

[0317] In order to determine whether h13.2v2 could promote Fc-dependent

effector function, the mutated Fc residues of h13.2v2 (L234A./ G237A,; residues 116
and 119 of SEQ ID NO:17) were reverted to wild-type, and the antibodies expressing
wild-type or mutated Fc were expressed and purified. Effector function was tested in

an antibody-dependent cellular cytotoxicity assay (ADCC) using IL-13-loaded A375
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resi dues of mAbl 3. 25 8. The anti body, or

anti gen-binding fragnment thereof, of claim1 that

binds to human [L-13 with a KD of between 90 and 120
.pM 9. The anti body, or antigen-binding fragnment
thereof, of claim1 that binds to human 1L-13 with a
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49, Asparagine at .position 53 d ycine at position
1569[03P9p! i Ne Takenogtlier,alesd Shserviativns idivate dtat plFs? v2icembing to

tes Priersng kel g 3B Y BhRaBhaani 1R800 ©

su ﬁﬁ%érﬁx%ts%ré A2k eptkst whether the K1B1263 wild-t@eammblﬁ)cmdﬂ mediate
IL-1

and I L13Ral; 25 (d)__it interfer \gn ach FLP
.nﬁ&%@ﬁtbﬁ%&%mxeﬁm@%ﬁ%@“ﬁ pain thesqnpe Of detectable
l 11 ArA&ADCCRsAP p¥Edhed as described

| b AT Jfﬁ%ﬁélgﬁazf%gréeﬁéﬁd £) it Fpuamed as describe

205 pelooviei Radullty showed) thrabnder conditions de ?quwa}h‘? it 3ogs
the bindi 2 fic ?{iﬂb 99 céi QVW sed (FIG. 35
wh 8?‘%‘?%“@2\93’& 9 5‘3%?8‘% an 16%%/’} %s entro Wsed (FIG. 35).

These results also demonstrate that, whereas a.ut1bod1es that mclude the L234A and
G237A Fc mutations do not induce ADCC, antibodies with wild-type Fc effector
function can be useful for the treatment of certain cancers that express IL-13Ro2.

25 [0320] Example 6: Expression of humanized 13.2 antibody in COS cells

[0321] .  In order to evaluate the expression of humanized anti-IL13 antibodies in
the mammalian recombinant system the variable regions of mouse 13.2 (SEQ ID NO:9
and SEQ ID NO:13), hul3.2 V1 (SEQ ID NO:11 and SEQ ID NO:15), and hu13.2 V2
(SEQ ID NO:12 and SEQ ID NO:16) were subcloned into a pED6 expression vector
30 containing human kappa and IgG1mut constant regions. Monkey kidney COS-1 celis
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- sequence O

30 mAbl13. 2, chl13.2, h13.2v1l, h13.2v2, or h13.2v3. 107
16. The anti body, or antigen-binding fragnent thereof,
of claim 15 having a constant region nutated to
decrease one or nore of: Pc receptor binding, antibody
gl ycosyl ation, the nunber of cysteine residues,
effector cell function, or conplenent function. 5 17.
Thee goivh hoOVE rﬁfdlaa@ﬁlb@ae certdimidlg h@pefof h@ﬁ‘m@ptl\tamrfgtgk bovise

claiml rth er, c 0
ok TR LEE Dl sl o B0 TG ion of
3 ¢dlls el%nn&xﬁusm'@ﬂ/&'[ﬁﬂmb@dy’rl Bransinetiogaergontr(¥ing Bio

feprq%g Ay néi ! e%fc@rﬂ?nfgéﬁ the Rggt%cgl suf{;% rsttela%r g@ﬂgﬂ? ' ’fﬂaﬂﬁectéﬁ%os

aBfld W68 thlBHi’édrfET 14 RGP B7 £ Bfthef)xesamf:e mT mwcos wﬁsm:ct Wish

conprising at |east one_.co

ot as e RS e TR TR LA P

ft?é’és'&é%‘ﬂ?nDQF I\%&%g%@&ﬁdxﬁ&ﬂg B@uﬁﬁﬂabbﬁéuﬁm conditivnell medjaieTioe

0 anmno a

NEPZEsion ¢fd 3 drinlpdy yag Q‘é"é‘&ﬁq%ﬁ%m@# q‘%%%gfmg?ﬁm%d

a3 Ig?@ilgafp§§ %ﬁ)@%}easq{ sta@42d] Dhd\EBimeric I?JZEalﬁihsbmpasamlbbs both
hK)2§¢%%a§1an1no aci d sequence of

Sm@apizedgrsions SZBTGSS‘F‘IH@"’%H’( or anti gen-bi ndi ng

fragnment thereof, of claim15, wherein the 20

fragnent is an scFv, Fab, or a F(ab')2 fragnent. 21.

Tha 8 U Trheeint exPressii biitimrahizadl i 12y adtibadieeint C@Seallsof , of

claim15, further conprising a light chain conprisin

A NUman Kappacesaaétant regi on, or an aEtprasgiohr agnment

t heyeof, and a heavy chain conprisi pg/mdi, 8hass | gG

TS ERHerik E3p 0N, Or_an active fragment .Zﬁstherﬁof ;

=y 15'”“2 Tigen-pbi ndi ng fragent thereof,

; f; ;al&' galgd}ﬂi){‘l(\ygle MUTTeNKappa _copsdant region
ard—tTgitt_char m conpri ses the am no acl d sequence

of SEQID NGO 18, or an active fragnment thereof. 30

23. The anti body, or antigen-binding fragnent thereof,

of claim 21, wherein the human |19gG constant region of

said heavy chain is nmutated to reduce FcR and

conpl ement  bi nding. 108 24. The anti body, or

anti gen-bi nding fragnent thereof, of claim 23, wherein

the mutated human 1gG constant region of said heavy

chai n.conprises the amno acid sequence of SEQ ID

NO 17, or an active fragnent thereof.

a)
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5 25. A pharnmaceutical conposition conprising the
anti body, or antigen-binding fragnent thereof, of
claiml or 15 and a pharnaceutically acceptable
carrier.. 26. The pharmaceutical conposition of claim
25 that is adapted for subcutaneous, 10 inhalatory,
or topical admnistration. 27. A nucleic acid that
cWHATI®CLAINMERUBNnce that: (i) encodes a pol ypeptide
that conprises a heavy chai n i nmunogl obulin variable
regi . : : : [ HER3 1of

(LA R oyitigsPbisaAEH R AR (et AL D 12T o
3 lesaihan 18icMding bisse prmpisiof the fllewingawepedtissondi ng  CDR3

f mAb 2 | i . (/] LG .
heavy e i farh ook elloH P A2 b chain
51 GJD_Rﬁr ofi%lﬁ‘)blB@r(SEQ D@ INO:24)ydsaihgdvyshain fERS3 that gHfers by fe\.rvexj_ than
o o A Rk A3 2 bl SBETELGTRAL RSN
( SEQ | b) M@ lightschaif GmmonogBdylin vazigble feginmeiomiposes @ilight dhain

cony . Ses @t G ’ '

¢ RS 2T Bk 15, ol BT S, Ap PO ehthan
2 amiegichisubstiaitiond fagm & carpaspanding dightichiin CERAI of n&DRB.20f
mAbl 3. SEOQ | D, NO. 19 a that dif -

10 Mever " (AR S it v sidRiopfpliieS Seditice
C @htodsdbynainietriGoRitha hybrdides mier high §thihgensy ednditivasto tB0%
identjcal to a.l.ight chain variable i
5Pt R ieit §5H ergphs KAl BRieyhaiE nh ofnisa ro
hiIDING:15,i160@136) conditions to the conpl enent of a
nucl ei agGi ncaodi n heavy. chain vari a [.n
of i 30 e G R ioeopfif 3ol el GhlyBHs QTR

15 cehtodedbpd nsleigacid thattlyeridizea andér kigh| steingancy batlitions odhs
t he ti bo r. _antigen-bi.ndi,ng fra nt _.th
It Eeghat ncli el SR i LA A0k BEAEES (sER
amNo:bpdy, ort3sg et hod conprising: 5 providing a host :
cell a nucleic acid sequence that encodes.the o, -1 .
ant i bo&‘?-,&e&’feavy W&%W“‘%igf?gflﬁbv ?@&Tﬁ;ghqu %é?‘aétg%oﬁ ienpical a
MehiesMEyeth i Raridblsiofialn of 61312 (SERIMINOL I ES, bn36)hi ch t he

20 :Qtplr ggg%&e%%ht%ﬂgih en1_1_1t13c)|g?o%Iulliqn(;’v:«J.ri]:ﬂ;lgl ergaogtis gtqeearst%f% iderttical a

light chain variable domain of h13.2 (SEQ ID NO:11, 12, or 35);
(g) the antibody, or antigen-binding fragment thereof, competes with mAb13.2
for binding to human IL-13; ' '

(h) the antibody, or antigen-binding fragment thereof, contacts one or more

25  amino acid residues from IL-13 selected from the group consisting of residues 68, 72,
88, 91, 92, 93, and 105 of SEQ ID NO:31;
(i) the heavy chain variable region has the same canonical structure as
mAbl13.2;
(j) the light chain variable region has the same canonical structure as mAb13.2;
30 (k) the heavy chain \}ariable region and/or the light chain variable region has
FR1, FR2, and FR3 framework regions from VH segments encoded by germline genes
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10 31. The nethod of claim 30, further conprising

isolating the protein fromthe host cell or nediain

whi ch the host cell is maintained. 32. The net hod of

claim 31, further conprising fornmulating the isolated

protein as a pharmaceutical conposition. 15 33. A

nmet hod of treating an |L-13-associated di sorder, the
NP 50 dnCDRKY sipactivelyad mscqusnoe rat Jagst 95% identerb fo¥H SREmIIy

or at risk for the?,ﬁor n effective anmount of

t FGOLE Y BERIDe SR |gen i’ng fragnent thereof, of

cl ai mcg coﬂ@rsaéfmsﬂﬂgectrmpmuw effichigaingExposET leiAfearisantigen

IL-13 assogcj ate | ected fromthe group
B @?ﬂﬁﬁbt¥5eq§$%%§%§§” %%?%ers at opi ¢ di sorders,
chronic obstructive puInDnary dlsease (COPD) ,

dit |
charhrhprisact s Hpllb R TR 1 b s prificd

i nfl ammat ory condltlons aut oi rmune condltlons

tunors or cancers, |nfec i on uppr.
oot et ey baees pfime! BRGS 3l
3Rl 134pen 1xet hod of cIa|n133 wherein the dlsorder i's an
asthmati c disorder or allergiic rhinitis. 30 36. The
met hod of claim 33, wherein the disorder is

| Bf rRdERbOdY o v&gén -sh&8aESmenBiheredt) of ¢tEihDliatds a EhtabmacEy.
33, wherein the disorder is chronic obstructive

pul monary disease (COPD). 110 38. The nethod of claim

ﬁ THOSIBLAY, bh&tgbSBinaas frb@napthaieof of clalins Dihdterompaiges

e net hod of clai m 33, whe qE}]‘ﬁnproteln 'Samwork
A ik Segieps S ats i A0iogaentigH ok GG s sy
Egﬁgglly 40. A nethod of treating an

associ ated di sorder, conprising admnistering to
a subject an antibody that binds to IL-13, wherein
tgeap Lﬂtﬁgﬁl)y op iRl dihg ﬁﬁgxﬁeﬂﬁhefebﬁ of £lain DWian@mprises human
properti es: (1) confers post-injection protectlve
eﬁhmcwm$g@BW§ta@%ﬁ@é@ﬂﬂgﬁb°%§¥%r|s antigen in a sheep
nodel at | east 6 weeks after injection, or (ii)
prevents binding of IL-13 to IL-4Ra, but S no
pf7e T entfhodylion gatigen-binding fragigert theregieof clais; ?,4@1“%9 ﬁ‘&hﬁ“bva
Ochﬂﬁ gﬁgatt)ier}g%&@ﬁas%ees?&@ C&noRicall srudtirel aE‘ b 30WAsSn (i9)b &1d the
Si ng:

conpr contacting_the sample w
areavy chaiti Jariabld dnoehjn @mprlﬁ%sghkmt fqug & é%ﬁ‘mt%ﬁt}ag aI{‘%“P)m

de%g&{igﬁgg_:yatlon of a conpl ex between the

anti body or

8. The antibody, or antigen-binding fragment thereof, of claim 1 that binds to human
IL-13 with a Kp of between 90 and 120 pM.

9. The antibody, or antigen-binding fragment thereof, of claim 1 that binds to human
IL-13 with a kygr of less than 1x10* s

10. The antibody, or antigen-binding fragment thereof, of claim 1 that binds to human
IL-13 with a ko, of between 5x10* and 8x10° Mlst,
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fragment thereof and the sanmple, wherein formation of
the conplex in the sanple is indicative of the
presence of 1L-13 in the sanple. 20 42. The met hod of
claim4l, wherein the sanple is froma subject. 43. A
met hod of treating a subject exhibiting a synptom of
asthma selected fromthe group consistin

f
WhiE €Ttensgtibosbom ntigss-biing Rt T eHicH G4 Lhat ERdpees oo
??%ﬁ@%fﬁﬁl?% SIS ach yity, decreased |lung capacity,

_ arrway i nflammation, and nucus production,
said nethod conprising the step of adm nistering to

th atient. an antibo i #=1

bt Doy St g ASARH Ay & cnsfha plies £1-13
5 Witahis i@ infritforseinpler with Ie-18BRekct i onal |1 L-13 signaling

conpl ex. 111 SEQUENCE LI STING <110> wyeth <120>

Ant i bodi'es agai nst Human I nterl eukin-13 and Uses
Therefor <130> SP8267A <150> US 60/578,473 <151>

2004- 06- 09 = <15Q> US 60/ 7 1 0622 e
B I T
Patierchiin ek Sickae SEQ ID }2E9)10,1115 22, br3 3381 a heatPchaibNhat

<213> Mus nuscul u <400> gacattgtgc tgacccaatc
10 t§EB§%§$@QDQP@QE¥3$Q§’gge&%bggca gagggccacc 60

atat?ct?ca ?ggccagtga aagtgttgat aattatggca aaagtttaat
gcact ggt.ac cagc aa a cagt,c ,acec .
R e T T
C et incRAesISLAUNO0AY ah¢ the Sightwhgn dinthermcindes SEATTANOakS:
240 cctgtggagg ctgatgatgt tgcaacctat tactgtcagc

aaagt aat ga ggatccgtgg 300
15 15. An antibody, or antigen-binding fragment thereof, that has one or more of the

following properties:
(a) it specifically binds to an epitope comprising residues 81-93 or 114-132 of
human IL-13 (SEQ ID NO:31), or a conservatively substituted form thereof;
(b) it specifically binds to an epitope of human IL-13 comprising one or more of
20  the following amino acid residues: Glutamate at position 49, Asparagine at position 53,
Glycine at position 69, Proline at position 72, Histidine at position 73, Lysine at’
position 74, and Arginine at position 86 of SEQ ID NO:32, or a conservative amino
acid substitution thereof; '
(c) it binds to a complex of IL-13 and IL13Ral;
25 (d) it interferes with a binding interaction between IL-13 and IL-4R0;
() it interferes with a binding interaction between IL-13/1L-13Ral and IL-4Ra;
and : _
(£) it binds specifically to human IL-13 and competitively inhibits the binding of
a second antibody to said human , wherein said second antibody is chosen from

30 mADbl13.2,chl13.2, h13.2v1, h13.2v2, or h13.2v3.
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acgttcggtg gaggcaccaa gctggaaatc aaa 333 <210> 2

<211> 333 <212> DNA <213> Mus nuscul us <400> 2
gacattgtgc tgacccaatc tccagcttct.ttggctgtgt ctctagggca
gagggccacc 60 atatcctgca aagccagtga aagtgttgat
aattatggca aaagtttaat gcactggtac 120 cagcagaaac
caggacagt c acccaaactc ctcatctatc gtgcatccaa cctagaat ct
1866- Hygaiikodrtag a@my@tﬂmﬁg’ra@@wmﬁg@f cleim 3yhavarg 2 constant
aCl oA Ghtdtedds A6k AGte o2 ffore &CF&E%QQ gin%??in@iﬁ&%‘ glycosylation,
t gcdacct at tactgtcagc.aaagtaatgg gat ccg ?g 30 i

actre nembrr of epstgis aesiduss, gfedy aclhpctimao3ggpleagnpiingion.
<211> 333 <212> DNA <213> Artificial <220> <223>
partially humani zed anti body |ight chain 1 <400> 3
gatat Beagibody e entigg-dinding diagment thectodtod gl 5, dtugieg orapyising

ca t
L e
calyfgdaagc tcctaagctc ctgatctatc gtgcatccaa cctggaatct

180 ggcgtcccat caaggttcag tggcagtgga tctggcacag
atttcactct caccatcagc 240 agtctgcaac ctgaagattt

t gthdtetanatibotip o ghtiganrbind madtaga ey thegmétod claing 5, J@her comprising
accitcaqc a accaa ggtagagatc aaa 333 <210> 4 :
<2i§‘§“%%‘§gpagﬁgg’w <213> Artificial <220> <223>
fully humani zed anti body |ight chain <400> 4

19. The antibody, or antigen-binding fragment thereof, of claim 15, further comprising
at least one complementarity determining region comprising a.n.amino acid sequence
selected from the group consisting of the amino acid sequence of SEQ ID NO:19, the
amino acid sequence of SEQ ID NO:20, the amino acid sequence of SEQ ID NO:21,
the amino acid sequence of SEQ ID NO:22, the amino acid sequence of SEQ ID
NO:23, the amino acid sequence of SEQ ID NO:24. :

20. The antibody, or antigen-binding fragment thereof, of claim 15, wherein the
fragment is an scFv, Fab, or a F(ab’), fragment.

21. The antibody, or antigen-binding fragment thereof, of claim 15, further comprising
a light chain comprising a human kappa constant region, or an active fragment thereof,
and a heavy chain comprising a human IgG constant region, or an active fragment

thereof.

22. The antibody, or antigen-binding fragment thereof, of claim 21, wherein the human
kappa constant region of said light chain comprises the amino acid sequence of SEQ ID

NO:18, or an active fragment thereof.

23. The antibody, or antigen-binding fragment thereof, of claim 21, wherein the human
IgG constant region of said heavy chain is mutated to reduce FcR and complement

binding.
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gacat ccaga tgacccagtc tccatcctcc ctgtctgcat ctgtgggaga
cagagtcacc 60 atcacttgca aagccagtga aagtgttgat
aattatggca aaagtctgat gcactggtat 120 cagcagaaac
cagggaaagc tcctaagctc ctgatctatc gtgcatccaa cctggaatct
180 ggcgtcccat caaggttcag tggcagtgga tctggcacag -
atttcactct caccatcagc 240 agtctgcaac ctgaagattt
tgcaacttac tactgtcagc aaagtaatga ggatccctgg 300

acctt cggg a accga ggtagagatc a 3 210> 5

255 bt B AR im0 0858 e
gﬁ?ﬂﬁﬂaﬁﬁﬁnt é%g&c?ga@tr?gi&g@@@i@a@@@ chhia gbgprises thetagimggyt C
cct gaaactc ofe cag cctct tt cactttcatt
affareReg ESER LY &Qb}g 8{ a&gi’%‘%@%‘l‘%@?ﬁogccag agaaga

5 ggctggagtg ggtcgcatcc attagtagtg gtggtaacac ctactatcca
-180 gacagtgtga agggccgatt caccatctcc_ agagat aa%’g )

c 2B gl Phamacuical cormpasiion somprsingthe ajbady, O triggyypinding

t ﬁ@%ﬂ&ﬁ fefbof GE Ak Rbit 153k 4 pAGRECuBEIRBEPBbleIaRier.
tactactttg gatttgctta ctggggccaa ggaaccctgg tcgctgtctc

t 351 <210> 6 <211> 351 <212> DNA <213> Mus nuscul us

<48 03, O AR ARALO mp B At b SRS A0 fed HAGHERARG S,
ctggagggtc cctgaaactc 60 tcctgtgcag cctctggatt

10 ¢ &delatorya ot topigeliadmipdeteationyt ct t gggt t cgt cagact 120
ccagagaaga ggctggagtg ggtcgcatcc attagtagtg gtggtaacac
ctactatcca 180 2 gacagtgtga agggccgatt caccatctcc
agagatnadleig acid iyt ecanprisecascateneetngt: 240 caaat gagca
gtctga : : i t
300 F B D R i 00

t vgudbiptregion thaB51 <210> 7 <211> 354 <212> DNA <213>

35 Artificial oy morises aheavy CDR3 of mAb13.2 (SEQ ID NO:24), or a CDR3
that differs by fewer than 3 amino acid substitutions from a corresponding
CDR3 of mAb13.2; or
(b) is at least 90% identical to a heavy chain variable domain of h13.2
(SEQ ID NO: 15, 16, or 36); or
20 (ii) hybridizes under high stringency conditions to the complement of a nucleic
acid encoding a heavy chain variable domain of h13.2 (SEQ ID NO: 15, 16, or 36).

- 28. A nucleic acid that comprises a sequence that:
(i) encodes a polypeptide that comprises a light chain immunoglobulin variable
25 region that:
(2) comprises a light chain CDR1 of mAb13.2 (SEQ ID NO:19), ora
CDR1 that differs by fewer than 3 amino acid substitutions from a
corresponding CDR1 of mAb13.2; or
(b) is at least 90% identical to a light chain variable domain of h13.2
30 (SEQ ID NO:11, 12, or 35); or
(i) hybridizes under high stringency conditions to the complement of a nucleic

acid encoding a heavy chain variable domain of h13.2 (SEQ ID NO:11, 12, or 35).
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<220> <223> partially humani zed anti body heavy chain
<400> 7 gaggt caagc tggtggagtc agggggaggc ttagtgcaac
ct ggagggtc cctgagactc 60 tcctgtgcag cctctggatt
cactttcatt agctatgcca tgtcttgggt tcgtcaggct 120
ccagggaagg ggctggagtg ggtcgcatcc attagtagtg gt ggt aacac
ctactatcca 180 gacagcgtga agggccgatt caccatctcc
agagathasticgll corprig eayclele eeid sgauenge ence%Fééheg@aE%@y, or
GAC O actgtgcacg acttgatggt
Séﬁﬁ§$ag?§§5%?%98atf 52??%3%§gggﬁccaa gggaccctggg %
tcaccgtctc ctca 354 <210> 8 <211> 354 <212> DNA

3% A | Ri i body
h§ vy c%‘%".dr?fph%’ﬁ‘ﬁégcg"amé’g C%S{):M?J gt ggggt g agrésg%% aggc
t t agt gpavidingrhosigelis ucit apatprquencEdat encastes thg@nigpody, or
cctgt g@tt gggttt GaLl ragetatgcca tgtcttgggt tcgtcagget
13818 gget gQag g ggtcgcatcc attagtagtg
gt ggt anamaindigtae edllamderbaﬂiltltgmmaghxgh the astifpgy.cygantigen-binding
c;@patctcc gg %B t.g ccaagaacag cctatacctg 240

80 t gaggacacg gccgtgtatt actgtgcacg

acttgatggt 300 tactactttg gatttgctta ct ggggccaa

ggga ctca 354 0>.9 < 1

I35 S enod TR0 frk Snd e 55008 e doblhe pag oot
Thok ricitia irSeNiclothe hédt aclSe matnetinedll a Val ser Leu Ay 1 5

10 15 Gn Arg Ala Thr lie Ser-cys Lys Ala Ser Qu Ser
Val Asp Asn Tyr 20 25 30 3 Gy Lys ser Leu Met His

Tr3p. THéE medhod 63 dlaira)3S, ffther ChryipriEing fomiuliting the isolated protein as a

pharmaceutical composition.

33. A method of treating an IL-13-associated disorder, the method comprising:
administering, to a subject having or at risk for the disorder, an effective amount

of the antibody, or antigen-binding fragment thereof, of claim 1.

34. The method of claim 33, wherein the IL-13 associated disorder is selected from the
group consisting of: asthmatic disorders, atopic disorders, chronic obstructive
pulmonary disease (COPD), conditions involving airway inflammation, eosinophilia,
fibrosis and excess mucus production, inflammatory conditions, autoimmune
conditions, tumors or cancers, viral infection, and suppression of expression of

protective type 1 immune responses.

35. The method of claim 33, wherein the disorder is an asthmatic disorder or allergic

rhinitis.
36. The method of claim 33, wherein the disorder is inflammatory bowel disease.

37. The method of claim 33, wherein the disorder is chronic obstructive pulmonary
disease (COPD).
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35 40 45 Lys Leu Leu lie Tyr Arg Ala Ser Asn Leu Gu
ser Ay lie Pro Ala 50 55 60 Arg Phe Ser Ay ser Ay
Ser Arg Thr Asp Phe Thr Leu Thr lie Asn 65 70 75 80
Pro Val Qu Ala Asp Asp Val Ala Thr Tyr Tyr Cys Gn
Gn Ser Asn 85 90 95 G u Asp Pro Trp Thr Phe Ay dvy
@y Thr Lys Leu Qu lie Lys 100 105 110 <210> 10
<211\>/ I111 <_2|_%2> PRT <213> Mus nuscul us <400> 10 Asp
e a I . : al Ser
380 TE oo ifm 52w en o Rl i oeple dloduell 0%
AI a Ser Gu ser Val 350p Asn Tyr 20 25 Ay Lys Ser Leu

%metl-gyg {% (§3 i rgeln%ﬁé}rf thifl 1%&611@5‘(@&@%&8&9&:0@1@ by

Ser Asn Leu
Sﬂfala@oﬁ,drtdpldé’ﬁp AI a 50 55 60 Arg Phe ser Ay ser Qy
Ser Arg Thr Asp Phe Thr Leu Thr lie Asn 65 70 75 80
Pro Val Gu Ala Asp Asp Val Ala Thr Tyr Tyr Cys G n.
@on ASEEthABSY trodngH [RE 3@ssocialep dispulel] cpmiinngRidaITHgring o a

@g% gggu& ﬂt%ségli %angxg%-ltl !If é% é@nef&rn:atg? I&@ %gﬂl} 8332 ég SPmorkbf the

following properties:

(i) confers a post-injection protective effect against exposure to Ascaris antigen
in a sheep model at least 6 weeks after injection, or

(ii) prevents binding of IL-13 to IL-4Ra, but does not prevent binding of IL-13
to IL-13Ral.

41. A method of detecting the presence of IL-13 in a sample, the method comprising:
(i) contacting the sample with an anti-IL-13 antibody or fragment thereof; and
(ii) detecting formation of a complex between the anti-IL-13 antibody or

fragment thereof and the sample, wherein formation of the complex in the sample is

indicative of the presence of IL-13 in the sample.
42. The method of claim 41, wherein the sample is from a subject.

43. A method of treating a subject exhibiting a symptom of asthma selected from the
group consisting‘of wheezing, shortness of breath, bronchoconstriction, airway
hyperreactivity, decreased lung capacity, fibrosis, airway inflammation, and mucus
production, said method comprising the step of administering to the patient an antibody
according to claim 1 or 15, wherein the antibody binds to TL-13 and interferes with the
formation of a functional IL-13 signaling complex. ‘
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<223> partially humani zed anti body Iight chain
11 Asp lie G n Leu Thr

Ser Val

Pro
du Ser

%@’ gﬁgeﬁ?ﬁf ﬁ)s/g val
ey AFnes

@y 1510 15 4 Asp Arg Val
Lys Ala Ser G u Ser val
sec Leu Met H's Trp Tyr Gn Gn Lys Pro Gy Lys Ala

35 40 45 Lys Leu Leu lie Tyr Arg Ala Ser Asn Leu

Pro sec 50 55 60 Arg Phe Ser Ay Ser
@y Ser Arg Thr Asp Phe Thr

80 Ser Leu G n ProSEQUENGESEIPRYES Al a Thr Tyr Tyr Cys
85 90 95 G u Asp Pro Trp Thr
100 105 110

1562

Ay Val

12>, ' <213> i.fied
3 R et e

€]

PRT

n Ser

ASP Asn Tyr

GQu lle Lys

Leu Thr

lie Ser

20 25 30 Ay Lys

65 70 75

30> MBP8Z2EMA G n Sec Pro Sec Sec Leu Sec Al a Sec Val

b el

Met His Tr T‘%r
7

%g?i—y%égésﬁ%%

Pro Sec

:‘[{I’gf{; Aggog%ﬁgg'gh’rﬁ Leu Thr lie Sec

<160>
<170>

<210>
<211>
<212> DNA
<213> Mus

<400> 1
gacattgtgc

37

1
333

atatcctgca
cagcagaaac
gggatccctg
cctgtggagg
acgttcggtg
<210> 2

<211> 333
<212> DNA
<213> Mus

<400> 2
gacattgtgc

atatcctgca
cagcagaaac
gggatccetg
cctgtggagg
acgttcggtg
<210> 3

<211> 333
<212> DNA
<213>

<220>
<223>

musculus

tgacccaatc
aagccagtga
caggacagtc
ccaggttcag
ctgatgatgt

gaggcaccaa

musculus

tgacccaatc
aagccagtga
caggacagtc
ccaggttcag
ctgatgatgt

gaggcaccaa

Artificial

-patentIn version 3.3

tccagettcet
aagtgttgat
acccaaactc
tggcagtggg
tgcaacctat

gctggaaatc

tccagettct
aagtgttgat
a;ccaaactc
tggcagtggag
tgcaaCCtat

gctggaaatc

ttggctgtgt
aattatggca
ctcatctatc
tctaggacag
tactgtcagc

aaa

ttggctgtgt

aattatggca
ctcatctatc
tctaggacag
tactgtcagc

aaa

ctctagggcea
aaagtttaat

gtgcatccaa
acttcaccct

aaagtaatga

ctctagggca
aaagtttaat
gtgcatccaa
acttcaccct

aaagtaatga

partially humanized antibody 1ight chain

1

Asp Arg val Thr Ile Thr Cys Lys Al a
Asp Asn Tyr 20 25 30 dvy Lys Sec Leu
G n dnLys Pro Ay Lys Ala Pro
e Tyr Arg Ala Sec Asn Leu Au Sec Ay
50 55 60 Arg Phe Ser Ay Ser Ay Sec Ay

gagggccacc
gcactggtac
cctagaatct

caccattaat

ggatccgtgg

gagggccacc
gcactggtac
cctagaatct

caccattaat

ggatccgtgg

Phe Ay
<210> 12

FheFor>
12 Asp Ile

<400>
Pro Ser Ser Leu Ser Al a
Thr Ile Thr Cys

35 40

60
120

180
240
300
333

60
120
180
240
300
333



65 70 75 80 Sec Leu Gn Pro Au Asp Phe Ala Thr Tyr
Tyr Gys Gn Gn Sec Asn 85 90 95 G u Asp Pro Trp Thr
Phe Gy Gy @y Thr Lys vVal Qu Ile Lys 100 105 110

| <212>

<210> 13 <211> 118

<400> 13 G u Va

Val

Gu Trp
ST

val

SFegohe A

Lys Leu

Lys Pro Ay Ay 1 5 10 15
Cys Ala Ala Ser Ay Phe Thr
Ala Met Ser Trp Val

c?%Fagiﬁ$c %éﬁagiﬁégc§§%§td$%

93dd3 ccr capghtiThg tyadagsega BRHCICry atEECfGSCtléanz"Iiégclw 240

g}?{t%a%'?ésf ga%i; Mdéaa!pe

Arg G n Thr
35 40 45 Al a Ser

ASEE e{CC

Gy Leu

Val
Phe 11

Ile

%ﬁa&é‘ggﬁ%gg%eﬁ

aﬁEhc?EdeSaéyacagEg&lah@ﬁgtSGﬁt iﬁ;matgseaAma39§9§9aK39939&§ﬁ¢thr

ser

e Ser

Ser Ser

Tyr

<212> PRT 5 <213> Mus nuscul us
GQu Ser dy Ay Gy Leu
Leu Lys Leu Ser
20 25 30
Pro Qu Lys Arg Leu
Asn -

t@!& Phegg
Leu

120

gk&%@cé%%c %%Eéhtkgéh é@ibggkﬁthyr 180

i p Gy

accttcggcg gagggaccaa ggtagagatc aaa

<210> 4
<211> 333
DNA

<213>

<220>
<223>

<400> 4

Artificial

fully humanized antibody light chain

gacatccaga tgacccagtc tccatcctcc ctgtctgeat

atcacttgcea
cagcagaaac
ggcgteccat
agtctgcaac
accttcggeg
<210> 5

<211> 351
<212> DNA
<213> Mus

<400> 5
gaagtgaagc

tcectgtgecag
ccagagaaga
gacagtgtga
caaatgagca
tactactttg
<210>
<211>
<212>
<213>

<400> 6
gaagtgaagc

6

351
DNA
Mus

tcctgtgcag

ccagagaaga

aagccagtga
cagggaaagc
caaggttcag
ctgaagattt

gagggaccaa

musculus

tggtggagtc
cctctggatt
ggctggagtg
agggccgatt
gtctgaggtc
gatttgctta

musculus

tggtggagtc
cctctggatt

ggctggagtg

aagtgttgat
tcctaagcetc
tggcagtgga
tgcaacttac

ggtagagatc

tgggggaggc
cactttcatt

ggtcgcatcc
caccatctec
tgaggaéacg

ctggggccaa

tgggggaggc
cactttcatt

ggtcgcatcc

aattatggca
ctgatctatc
tctggcacag
tactgtcagc

adad

ttagtgaaac
agctatgcca
attagtagtg

agagataatg

.gccatgtatt

gggactctgg

ttagtgaaac
agctatgcca

attagtagtg
2

ctgtgggaga
aaagtctgat
gtgcatccaa
atttcactct

aaagtaatga

ctggagggtc
tgtcttgggt
gtggtaacac
ccaggaacat
actgtgcacg

tcgetgtctc

ctggagggtc
tgtcttgggt
gtggtaacac

Ay

cagagtcacc
gcactggtat
cctggaatct
caccatcagc

ggatccctgg

cctgaaactc
tcgtcagact
ctactatcca
cctatacctg
acttgatggt
t

cctgaaactc
tcgtcagact

ctactatcca

SEULUS gt 280 Qaadtha G gy@lccbyd?g Legoo
% Lys Pro Gy

333

60
120
180
240
300

333

60
120
180

240 -

300
351

60
120
180



15 10 15 Ser
Thr Phe 1l e Ser
G n Thr
Ser Ile Ser
Val Lys
Ala Arg Asn |le
Ser

ser

Tyr

Gy Ay Asn Thr
50 55 60 Gy Arg Phe Thr
Leu

Leu Tyr

90 95 6 Arg Leu Asp Ay Tyr Tyr

Trp Ay Gn dy

Thr

Tyr

Trp Val
Tyr

Leu Lys Leu Ser Cys Ala Ala Ser Gy Phe
20 25 30 Ala Met Ser Trp Val
Pro Au Lys Arg Leu G|

35 40 45 Al a

Pro Asp ser
I[le Ser Arg Asp Asn
65 70 75 80 G n Mt Ser
Leu Arg Ser A u Asp Thr Ala Met Tyr Tyr Cys Ala 85
Phe Gy Phe Ala Tyr
100 105 110 Thr Val

Thr val

gaﬁﬁbtgﬂjs aggac’heattlSacczmtﬁc lapggatagyy scqppFacakpqeataccty

ICI

c%aeaa%afc

Arg Leu ser

ersei sty

tq@itgc@ity g_aeurgaata CH999TEEa GIPAEyI9 TeH B st
Cys Ala Al a ser

e 20 25 30 Ala Met ser Trp Val

<IMs @5

g Phe Thr

<§% g Leu Au Trp val
<GI3 ,(Aﬁr jAsSMThr Tyr Tyr Pro Asp ser Val

Lys

Ay Phe Thr

Leu val

240

Fb%f:&ig%h{ﬁ/ abéﬁgéucéeﬁictagiud@@dy 300

u val

Gu ser d Y351

ser

Leu
Phe Il e ser

Arg Gn Ala Pro Glyﬁ
35 40 45 Al a ser

%Z?Ega F)éruaq"ljy hgrﬁanzgeggnt&gody heavy chain

<400> 7
gaggtcaagc tggtggagtc

tcctgtgcag cctctggatt
ccagggaagg ggctggagtg
gacagcgtga agggccgatt
caaatgaaca gtctgagggc
tactactttg gatttgctta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 8

8

354

DNA
Artificial

agggggaggc
cactttcatt

ggtcgcatcc
caccatctcec
tgaggacacg
ctggggccaa

ttagtgcaac
agctatgcca

attagtagtg

‘agagataatg

gcegtgtatt
gggaccctgg

fully humanized antibody heavy chain

gaggtccagc tggtggagtc agggggaggc ttagtgcaac

tcctgtgeag
ccagggaagg
gacagcgtga
caaatgaaca
tactactttg
<210>
<211>
<212>
<213>

<400> 9

9
111
PRT

Mus musculus

ésp Ile val Leu Ehr Gln Ser Pro Ala igr Leu

Gln Arg Ala ;Br Ile Ser Cys Lys é}a Ser Glu

cctctggatt cactttcatt agctatgcca
ggctggagtg ggtcgcatcc attagtagtg
agggccgatt caccatctcc agagataatg
gtctgaggge tgaggacacg gccgtgtatt
gatttgctta ctggggccaa gggaccctgg

ctggagggtc
tgtcttgggt
gtggtaacac
ccaagaacag
actgtgcacg

tcaccgtctc

ctggagggtc
tgtcttgggt
gtggtaacac
ccaagaacag
actgtgcacg

tcaccgtcte

Lys

lie ser

cctgagactc
tcgtcaggct
ctactatcca
cctatacctg
acttgatggt

ctca

cctgagactc
tcgtcagget
ctactatcca
cctatacctg
acttgatggt

ctca

Ala val ser Leu Gly
15

ser val Asp Asn Tyr
30

ser
50 55 60
lie Ser Arg Asp Asn Ala Lys Asn Ser

60
120
180
240
300
354

60
120
180
240
300
354



G n Met Asn ser Leu Arg Ala Gu Asp Thr Ala val Tyr
Tyr cys Ala 85 90 95 Arg Leu Asp Ay Tyr Tyr Phe Qy
Phe Ala Tyr Trp Ay Gn dy Thr 100 105 110 Leu Val
Thr val ser ser 115 <210> 16 <211> 118 <212> PRT
<213> Artificial <220> <223> fully humani zed anti body
heavy chain <400> 16 GQu Val Gn Leu Val Qu Ser Ay
Gy Ay Leu Val Gn Pro dy Ay 15 10 15 ser Leu
Arg Leu Ser Cys Ala Ala ser Ay Phe Thr Phe lie ser
G'Q’ﬁ.ygcéer?ie?rmetmi@ arpVegr Bor cTn py¥aro AAlg @nnseX &rdr o
Y L¥S Ay 45u Gu Tfh Val 35 40 AI® ser lie Ser ser

@y Gy Asn Thr Tyr Tyr Pro Asp Ser Val Lys 50 55 60
Lid YednguPhe THradd g1aSeer Asmy Lﬁ&syﬁh‘\?grmw TBsPIsAlSer
LedOTyr 8LeOu 65 70 G n Met Asn ser Leu Arg Ala G u
Asp Thr Ala Val Tyr Tyr Cys Ala 85 90 95 Arg Leu Asp
AG phi\ser Toly Sirecldl gerPheg Ahm AT Phe Thirdiey TG A19QSH y
6Fhr 100 105 LelPVal Thr Val S&f Ser 115 <2105 17
<211> 329 <212> PRT

pro val Glu Ala ggp Asp val Ala Thr g%r Tyr Cys GIn Gln ggr Asn

1u Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
Glu Ase pro 168 y el 105 110

<210> 10

<211> 111

<212> PRT

<213> Mus musculus

<400> 10

Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly
1 5 10 15

GIn Arg Ala Thr Ile Ser Cys Lys ééa ser Glu ser val ggp Asn Tyr
2

Gly Lys Ser Leu Met His Trp Tyr Gln Gln Lys Pro Gly GIn Ser Pro
35 .40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu ggr Gly Ile Pro Ala
50 55

Arg Phe Ser Gly ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Asn
65 70 75 : 80

Pro val Glu Ala Asp Asp val Ala Thr ;%r Tyr cys Gln Gln ggr Asn
- 85

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
4 AP 108 105 110

<210> 11

<211> 111

<212> PRT |
<213> Artificial

<220> . . . .
<223> partially humanized antibody Tight chain

<400> 11

Asp Ile GIn Leu Thr GlIn Sser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 15

4



<213> Honp sapi ens <220> <221> M SC_FEATURE <223> The
"S" in position #1 represents am no acid residue #119
when the sequence follows residue #118 of, e.g., SEQ
ID NCs:15 or 16. In this representation of the
sequence, nutated am no acids are ~ at residue #s 234
and 237 [instead of 116 and 119, respectively]. <220>
<221> M SC FEATURE <223> "S" at 1 (as shown) - L116A
and GL19A "s" at 119 -- L234A and Q37A <220> <221>
MUTAGEN <222> (116)..(116) <220> <221> MJTAGEN

<222> (119).. 9) -, <400 1 SadG XsPh@r Ser
Al oET g TEUTA oS B o L ye S8 5 B
Thr Ser Ay Ay Thr Ala Ala Leu Gy Cys Leu val Lys
Tyr Phe P09 p¥algiihrysVala pes Trp
?@Ey%égrdﬂ '%Qa'%%eﬁ'%ﬂ%a el oL SeE B
Phe Pro Ala Val Leu G n sec sec GGLOy Leu Tyr Ser Leu
0 8,385 5 anfehiavalr L WY@le1PrerSary &ar peeketeu
L%. ﬁo%ﬁrué‘%n ‘?ﬁr"%ssa €5 70 75 80 &0l e Iyq/s, Asn Val Asn -
Hs Lys Pro Ser Asn Thr Lys Val Asp Lys Lys 85 90 95
A%/galPhQSQr R19 derSc19eEerOusy A aby $hdihrHies Ty 11y Sefr o
6Pro Cys Pro 100105 110 Ala Pso Gu Ala Leu &y A a
Pro Ser Val Phe Leu Phe Pro Pro Lys

ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Asn
85 ' 90 95
Glu Asp Pro Trp Thr pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
P 108 y ou 105 110

<210> 12

<211> 111

<212> PRT

<213> Artificial

<220> . ] .
<223> fully humanized antibody Tight chain

<400> 12
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Lys g}a ser Glu Ser val ggp Asn Tyr
20

Gly Lys ger Leu Met His Trp I%r Gln GIn Lys Pro i;y Lys Ala Pro
5 .

Lys Leu Leu Ile Tyr Arg ?}a Ser Ash Leu Glu ggr Gly val Pro Ser

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
65 70 75 80

Ser Leu Gln Pro Glu Asp Phe Ala Thr g%r Tyr Cys Gin GIn ggr Asn
85 . :

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 13
<211> 118
<212> PRT



115 120 125 Pro Lys Asp Thr Leu Met lie ser Arg Thr
Pro u val Thr Cys Val 130 135 140 Val Val Asp va
Ser His Qu Asp Pro Gu Val Lys Phe Asn Trp Tyr 145
150 155 160 Val ASP dy Val GQu val H's Asn Al a Lys
Thr Lys Pro Arg Gu Gu 165 170 175 G n Tyr Asn Ser
Thr Tyr Arg Val Val Ser Val Leu Thr val Leu H's 180
185 190 G n Asp Trp Leu Asn Ay Lys Qu Tyr Lys Cys
Lys Val Ser Asn Lys 195 200 205 Ala Leu Pro Ala Pro
<b'13=> Qs hyzuldyr lie Ser Lys Ala Lys Ay Gn 210 215
Pro Arg Qu Pro Gn Val Tyr Thr Leu Pro Pro Ser
<A9f§ G4 Qu Met 225 230 235 240 Thr Lys Asn G n Val
chevahalysThau @isclegevaly lo)g C{B'y-eﬁ’heﬂTws Pro GgﬂEﬂZSO
1255 Ser AspSlie Ala Val GLd#%Trp Gu Ser As’@y G n
Pro Au Asn Asn 260 265 270 Tyr Lys Thr Thr Pro Pro .
SValLeLleu.ys ser CYsplaaja Ser PhePhphEr gig Iby5epdyr285
Tyr Ser Leu Thr Val &gp Lys Ser Arg Tfp Gn Gn
Gy Asn vaI 290 295 300 Phe Ser Cys Ser Val Met _Hi's
ATE WeAl SerLew Wils ArgA6in FFIBS PTISI¥HYsSATY Lao§18T6P 388 320
Lys Set® Leu Ser Leu S&° Pro Gy Lys 3% 9 <210> 18

<211> 107 <212> PRT <213> Hono sagl ens <220>
Ala ser Ile ser Ser Gly g;y Asn Thr Tyr Tyr Pro Asp Ser val Lys
50

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

GIn Met Ser Ser Leu Arg Ser Glu Asp ;gr Ala Met Tyr'Tyr Sgs Ala
85

Arg Leu Asp Gly Tyr Tyr Phe Gly phe Ala Tyr Trp Gly Gln Gly Thr
9 P 10% Y Y 105 110

Thr val Thr val ser Ser
115

<210> 14
<211> 118
<212> 'PRT
<213> Mus musculus

<400> 14
Glu val Lys Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

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

Ala Met Ser Trp val Arg GIn Thr Pro Glu Lys Arg Leu Glu Trp val
35 , 40 45

Ala Ser Ile Ser ser Gly Gly Asn Thr Tyr Tyr 260 Asp Ser val Lys
50 55

Gly Arg phe Thr Ile Ser Arg Asp Asn Ala Arg Asn ITle Leu Tyr Leu
65 70 : 75 80

GIln Met Ser Ser %gu Arg Ser Glu Asp ggr Ala Met Tyr Tyr ggs Ala



<221> M SC_FEATURE <223> The "R' in position #1
represents am no acid residue #112 when the sequence
foll ows residue #111 of, e.g., SEQ ID Nos:11 or 12.
<400> 18 Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe
Pro Pro Ser Asp u 15 10 15 Gn Leu Lys Ser Ay
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 20. 25 30
Tyr Pro Arg Qu Ala Lys Val Gn Trp Lys Val Asp Asn
Ala Leu dn 35 40 45 Ser Ay Asn Ser Gn Gu ser Va
AHRr Le@ NspGETY Agp Tgerhé By Abp ASerTyr5vp5§1>6g1n'ﬁ:|V Thyr Ser
Leu ser s&%0 Thr Leu Thr ¥ ser Lys Ala AXTyr du 65
70 75 80 Lys Hs Lys Val Tyr Ala Cys Au Val Thr His
fErnva yhrigal Ser seer 85 90 95 Pro Val Thr Lys Ser Phe
Asn Argl™Xdy Gu Cys 100 105 <210> 19 <211> 15 <212>
PRT <213> Mus muscul us <220> <221> M SC FEATURE <2233
JdAbs flbagnment corresponds to residues 24-38 (linear)
%%;e%é?, Fi gure 30. <400> 19 Lys Ala ser du Ser Val

B> AaRtijeia® y Lys ser Leu Met His 1 5 10 15 <210>
5&05211> 7 <212> PRT <213> Mus nuscul us

<223> partially humanized antibody heavy chain
<400> 15 '

Glu val Lys Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 ) 5 10 _ 15

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

Ala Met Ser Trp val Arg Gln ﬁga Pro Gly Lys Gly kgu Glu Trp val
35

Ala ser Ile ser Ser Gly Gly Asn Thr Tyr Tyr 260 Asp Ser Vval Lys
50 55

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

GIn Met Asn Ser Leu Arg Ala Glu Asp ggr Ala val Tyr Tyr Sgs Ala
85

Ard Leu Asp Gly Tyr Tyr Phe Gly phe Ala Tyr Trp Gly Gln Gly Thr
d P 10% yew 105 _ 110

Leu val Thr val Ser Ser
. 115

<210> 16

<211> 118

<212> PRT .
<213> Artificial

<220> . .
<223> fully humanized antibody heavy chain

<400> 16
Glu val Gln Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 : 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly phe Thr Phe gée ser Tyr
20

7



<220> 10 <221> M SC_FEATURE <223> Thi s fragnent
corresponds to residues 54-60 (linear) of, e.g.,

Fi gure 30.

<210> 21 <211> 9

resi dues 93-101 (linear) of,
21 Gn dn ser Asn Gu Asp Pro Trp Thr
<212> PRT <213> Mus nuscul us
M SC FEATURE <223> This.

Atae ¥ ggs T3p-V3h ATEi HE
r Tyr Ala Met Ser

<211> 6

I.le

<212> PRT

Ala Ser Ile Ser Ser Gly Gly Asn T
50 55

Gly Arg Phe

65

GIn Met Asn

Arg Leu Asp

Leu val Igr val Ser Ser

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<220>
<221>
" <223>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

ser Thr Lys Gly Pro

1 5

Thr ser Gly Gly Thr
20

Pro Glu ggo val Thr

val His Thr Phe Pro
. 50

5

17
329
PRT
Homo sapiens

MISC_FEATURE

The "s" in position #1 represents amino acid
the sequence follows resid
In this representati
at residue #s 234 an

MISC_FEATURE

“g"™ at 1 (as shown) - L116A and G119A

MUTAGEN
(116)..(116)

MUTAGEN
(119)..(119

17

<400> 20 Arg Ala Ser Asn Leu Gu Ser 15

<212> PRT <213> Mus nuscul us <220>
<221> M SC_FEATURE <223> This fragnent corresponds to

Thr Ile Ser Arg Asp Asn Ala ;gs Asn Ser Leu Tyr Leu
70

f r agnent

ue #118 of, e.g.,

Fi gure 30. <400>

1 5 <210> 22
<220> <221>

ord'es % r§ Lé? '
Figret29P 200> 22
<210> 23 <211> 16

hr Tyr Tyr 260 Asp Ser val Lys

80

ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala
85 90 95

Gly Tyr Tyr phe Gly Phe Ala Tyr Trp Gly GIn Gly Thr
100 105 110

residue #119 when

SEQ ID NOs:15 or 16.
the sequence, mutated amino acids are
d 237 [instead of 116 and 119, respectively].

g at 119 -- L234A and G237A

ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser
1 15
Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe
25 . 30
val ser Trp Asn Ser Gly Ala Leu Thr ser Gly
40 45

Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
55 60



<213> Mius nuscul us <220> <221> M SC_FEATURE <223>
This fragment corresponds to residues 50-65 (linear)
of, e.g., Figure 29. <400> 23 Ser lie Ser ser Ay Ay
Asn Thr Tyr Tyr Pro Asp Ser Val 15s dy 1 5 10 <210>
24 <211> 10 <212> PRT <213> Mus nuscul us 11 <220>
<221> M SC FEATURE <223> This fragnent corresponds to
resi dues 98-107 (linear) of, e.g., Figure 29. <400>
2316 ;gu Qig Ay Tyr Tyr Phe Gy Phe Ala 1 5 10
< > < > 15 <212> PRT <213> Arti 20>
2%22?>VFH YETTRT OB & rerre s eRfustlic 55 Q%Ai‘ é?ctr Tyrz
%qSCdFEATgEEBS 3> This fragnEnt corresponds to
resi dues near Fi lso
ToFYedpdnas 438 'éE(j"ISDD'?ﬁoSﬁHQSSQg 0iY° ‘%3 fe: sscafiat ure

val Glu Pro LysISer Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
100 105 110

Ala Pro Glu Ala Leu Gly Ala Pro ser val Phe Leu Phe Pro Pro Lys
115 120 125

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val
130 - 135 140

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

val ‘Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
165 170 175

Gin Tyr Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His
180 185 190

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys
. 195 200 205

Ala Leu Pro Ala pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln
210 215 220

Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met
225 230 235 240

Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro
245 250 255

ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn
260 265 270

Tyf Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
275 280 285

Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn val
290 295 300

Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
305 . 310 315 320

Lys Ser Leu Ser Leu Ser Pro Gly Lys
325



<222> (1).. (7) <223> Xaa can be any naturally
occurring am no acid <220> <221> misc _feature <222>
(10).. (10) <223> Xaa can be any naturally occurring.
amno acid <220> <221> m sc_feature <222> (12)..(15)
<223> Xaa can be any naturally occurring am no acid
<400> 25 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Tyr laaa Lys
Xaa Xaa Xaa Xaa 1 5 15 <210> 26 <211> 7 <212> PRT
<213> Artificial <220> <223> m nimum core CDR
sequence <220> <221> M SC _FEATURE <223> Thi s fragnment
<EFLrgﬁponds to residues 54-60 (linear) of, e.g.,
<zﬁggrﬁﬂ30; ?Iso corresponds to SEQ I D NO: 20. <220>
< >PRTi sc_feature <222> (2).. (7) <223> Xaa can be
<3y rardPis Soccurri ng anin% acfd) <400> 26 12 Arg
éﬁ? Xaa Xaa Xaa xaa Xaa 1 5 <210> 27 <211> 9
:221; MISC_FEATURE

<223>- The "R" in position #1 represents amino acid residue #112 when
the sequence follows residue #111 of, e.g., SEQ ID NOs:11 or 12.

<400> 18
Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro ggg Glu Ala Lys val ign Trp Lys val Asp zgn Ala Leu Gln

Ser ggy Asn Ser Gln Glu sgr val Thr Glu G1n egp ser Lys Asp Ser
_ 5

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

Lys His Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser
85 90 95 -

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 19

<211> 15

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<223> This fragment corresponds to residues 24-38 (linear) of, e.qg.,
Figure 30. _

<400> 19
Lys Ala ser Glu Ser val Asp Asn Tyr Gly Lys Ser Leu Met His
1 5 10 15

<210> 20
<211> 7

<212> PRT

<213> Mus musculus

<220>
10



<212> PRT <213> Artificial <220> <223> m ni num core
CDR sequence <220> <221> M SC FEATURE <223> Thi s
fragnent: corresponds to residues 93-101 of, e.g.,
Figure 30; also corresponds to SEQ ID NO:21. <220>
<221> msc_feature <222> (1)..(3) <223> xaa can be
any naturally occurring amno acid <220> <221>
m sc_feature <222> (5)..(5) <223> Xaa can be any
naturally occurring am no acid <220> <221>
JIDSC_fresat kHABURE<222> (7). g <223> xag any
qiawrﬁ’;WI5¥ RN r $ATGR TN Y0 tACieF! dUes 2 %31@-3"3 oy €.9..
m sc_FEtUre: <222> (9)..(9) <223> Xaa can be any
d?tawrad)l y occurring amno acid <400> 27 Xaa Xaa Xaa
T aa 1 5 <210> 28 <211> <212>
RS, 10T B 6 <212

I cial <220> <223> m ni mum core CDR
sequence

<210> 21

<211> 9

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE . _

<223> This fragment corresponds to residues 93-101 (linear) of, e.g.,
Figure 30.

<400> 21
Gln GlIn Ser Asn §1u Asp Pro Trp Thr
1

<210> 22

<211> 6

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE _ :

<223> This fragment corresponds to residues 30-35 (iinear) of, e.g.,
Figure 29.

<400> 22
Ile Ser Tyr Ala get Ser
1

+<210> 23

<211> 16

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE . .

<223> This fragment corresponds to residues 50-65 (linear) of, e.g.,
Figure 29.

<400> 23
ser Ile ser ser Gly Gly Asn Thr Tyr Tyr Pro Asp Ser val Lys Gly
1 5 10 15

<210> 24

<211> 10

<212> PRT

<213> Mus musculus

11



<220> <221> M SC_FEATURE <223> Thi s fragnent
corresponds to residues 30-35 of, e.g., Figure 29;
al so corresponds to SEQ ID NO:22. <220> <221> ’
msc_feature <222> (3)..(3) <223> xaa can be any
naturally occurring amno acid <220> <221>
m sc_feature <222> (5)..(6) <223> Xaa can be any
naturally occurring amno acid 13 <400> 28 Ile Ser
Xaa Ala Xaa Xaa 1 5 <210> 29 <211> 16 <212> PRT
<§§i3;ﬁgé}LLEEEaI <220> <223> mini num core CDR
< u > <221> 23> 1ERi
Tor i celrnel o B ey o e, o
Fi gure”29; also corresponds to SEQ I D NO:23. <220>
<2124 sc_feature <222> (2)..(2) <223> xaa can be

L8N Usp & Y8k yromeueTyi pige ald mpr acid  <220> <221>
imsc featuré <222> (5).. (¢

<210> 25

<211> 15

<212> PRT

<213> Artificial

<220> .
<223> minimum core CDR sequence

<220>

<221> MISC_FEATURE ] )

<223> This fragment corresponds to residues 24-38 (linear) of, e.g.,
Figure 30; also corresponds to SEQ ID NO:19.

<220>

<221> misc_feature

<222> (L..(D . . .
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (10)..(10 . . .
<223> Xaa can be any naturally occurring. amino acid

<220>

<221> misc_feature

<222> (12)..(15) . . .
<223> Xaa can be any naturally occurring amino acid

<400> 25

xaa Xaa Xaa Xaa Xaa Xaa Xaa Asn Tyr Xaa Lys Xaa Xaa Xaa Xaa
1 5 10 15

<210> 26

<21l> 7

<212> PRT_ |,
<213> Artificial

<220> )
<223> minimum core CDR sequence

<220>

<221> MISC_FEATURE ) _ :

<223> This fragment corresponds to residues 54-60 (linear) of, e.g.,
Figure 30; also corresponds to SEQ ID NO:20.

<220>

<221> misc_feature

<222> (2)..(D ' . L .
<223> Xaa can be any naturally occurring amino acid

<400> 26

12



<223> xaa can be any naturally occurring am no acid
<220> <221> misc_feature <222> (11)..(16) <223> xaa
can be any naturally occurring amno acid <400> 29
Ser Xaa Ser Ser xaa xaa Xaa xaa Xaa |yyr Xaa Xaa Xaa
Xaa 15a Xaa 1 5 <210> 30 <211> 10 <212> PRT <213>
Artificial <220> <223> m ninmum core CDR sequence
<220> <221> M SC_FEATURE <223> Thi s fragnent
corresponds to residues 98-107 (linear) of, e.g.,
A %99&&aZQ@a@&SOQEO@heSponds to SEQ I D NO: 24. <220>
1<221> misc_feature <222> (7)..(10) <223> Xaa can be
any naturally occurring am no acid <400> 30 ieu Asp
<He Tyr Tyr Phe Xaa xaa Xaa | aaa 14 <210> 31 <211>
:13@- k212> PRT <213> Honp sapiens <400> 31 Met Al a

<%§ﬁ L& keyaiThr Thr Val Ile Ala Leu Thr Cys Leu Gy
1510 15 Phe Ala Ser Pro Ay Pro Val Pro Pro '

y
<
<§;§%§ Tnn'rni n';_}l.lmacoLr% ucﬁr QquerH:eLe u

<220>

<221> MISC_FEATURE ) .

<223> This fragment corresponds to residues 93-101 of, e.g., Figure 30;
also corresponds to SEQ ID NO:21.

<220>

<221> misc_feature

<222> (D..3) . . .
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (5)..(5 . ] .
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> @..(D . . .
<223> Xaa can be any naturally occurring amino acid

<220> :

<221> misc_feature

<222> (9)..(9 o ) .
<223> Xaa can be any naturally occurring amino acid

<400> 27
?aa Xaa Xaa Asn §aa Asp Xaa Trp Xaa

<210> 28

<211> 6

<212> PRT

<213> Artificial

<220> |
<223> minimum core CDR sequence

<220>

<221> MISC_FEATURE _

<223> This fragment corresponds to residues 30-35 of, e.g., Figure 29;
also corresponds to SEQ ID NO:22.

<220>
<221> misc_feature
<222> (3)..(® ) . ]
. <223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (5)..(6) ‘ ) )
<223> Xaa can be any naturally occurring amino acid

13



2025 30 Ile u GQu Leu Val Asn Ile Thr Gn Asn G n
Lys Ala Pro Leu Cys 35 40 45 Asn Ay Ser Met Val Trp
Ser Ile Asn Leu Thr Ala Ay Met Tyr Cys 50 55 60 Ala
Ala Leu u Ser Leu Ile Asn Val Ser Ay Cys Ser Al a
Ile Au 65 70 75 80 Lys Thr Gn Arg Met Leu Ser Ay
Phe Cys Pro Hs Lys Val Ser Ala 85 90 95 dy G n Phe
Ser Ser Leu His Val Arg Asp Thr Lys Ile Au Val Al a
100 105 110 G n Phe Val Lys Asp Leu Leu Leu H s Leu
Lys Lys Leu Phe Arg Gu 115 120 125 dy Arg Phe Asn

<4DB® 28210> 32 <211> 113 <212> PRT <213> Honp sapi ens

1154007 «32 APk &%a&uaPro Val Pro Pro Ser Thr Ala Leu Arg

1(§u Leu Iles@u Gu 15 10 15 Leu Val Asn Ile Thr
Gn Asn Gn Lys Ala Pro Leu Cys Asn Ay Ser 20 25 30

Bt Mal Trp Ser Ile Asn Leu Thr Ala Ay Met Tyr Cys

<Alla Aléa Leu 35 40 45 @u Ser Leu Ille Asn Val. Ser Ay -

<4N8 . lie Au Lys Thr Gn 50 55 60 Arg Met Leu

<g)e§r> 3%1@%?1@3 Pro Hs Lys Val Ser Ala Ay G n Phe 15

<B®>70 75 80 ser ser ley H's Val Arg Asp Thr Lys 910e
ER \W&P‘Wmaco(ﬁencnﬁ%e@ué’a% 85

<220> )
MISC_FEATURE ) .

:%%%: Thig—fragment corresponds to residues 50-65 (1inear) of, e.g.,
Figure 29; also corresponds to SEQ ID NO:23.

<220>
<221> misc_iggture

22> (2).. _ ] _
2523: §a% can be any naturally occurring amino acid

<220> .
<221> m;sc_gg§ture_

2 - . . -
:%%3i §a3 can be any naturally occurring amino acid

<220>

<221> ?1s§_fﬁiggre

<222> 1.. . ) .
<223> Xaa can be any naturally occurring amino acid

<400> 29

Ser Xaa Ser Ser Xaa Xaa Xaa Xaa Xaa {%r Xaa Xaa Xaa Xaa éga Xaa
1 5

<210> 30

<211> 10

<212> PRT, .
<213> Artificial

<220> . .
<223> minimum core CDR seguence

<220>
MISC_FEATURE ) )

:%%%: Thig_fragment corresponds to residues 98-107 (1inear) of, e.g.,
Figure 29; also corresponds to SEQ ID NO:24.

<220>
<221> mi§c_Ei8§ure

222 7).. ] . i
:223; §aa can be any naturally occurring amino acid
<400> 30

Leu Asp Gly Tyr Tyr Phe Xaa Xaa Xaa Xaa
1 5 10

14



Lys ASP Leu Leu Leu His Leu Lys 1Lys 05 Leu Phe Arg
Gu 1dy 10 Arg Phe 100 Asn <210> 33 <211> 333
<212> DNA <213> Artificial <220> <223> fully
humani zed anti body |ight chain <400> 33 gacatcgtgc
tcactcagtc tccagcttct ttggctgtgt ctccagggca gaggtccagce
60 ataacctgca aagccagtga aagtgttgat aattatggca '
aaaggttaat gcactggtac 120 cagcagaaac caggacagcc
acccaaactc ctcatctatc gtgcatccaa cctagaatct 180

<2dgggoseccct g ccaggttcag tggcagtggg tctgggacag acttcaccct

:2é >cé32 aat 240 cctgggaagg caaat gaaac tgcaaact at

Zn3tt §Ehags,apagt aat ga ggatccgtgg 300 acgttcggt g
%agggaccaa ggt ggaaata aaa 333 <210> 34 <211> 354

<4@1231DNA <213> Artificial <220> <223> fully

veRtUMRN| e dednbi BREYhRaATYIIGhAIanL&A0RP 34 wotclgctly 60 -

1 gaggt ccagc Bggt ggagt c agggglhgge ttagt gaaaclxt ggagggtc
9a9 tccggtacag cctctggatt cactttcatt agctatgcca

PHeOA1GL §808F0 GTYlrean@lirrd2tro SaaUiygadyyeggctosiagten
ggtctcat é¢ attagtagtg gtéfgtaacac ctactat®¥Pca 180
gacagt gt ga agggccgatt caccatctcc agagataatg ccaagaacag

1lectiat @hcieu 240 Ascadataa®ia ginctYagys @l garggleacyy
gccgtBtatt actgtgcacdlacttgatggt 300 *tactactttg
gatttgctta ctggggccaa gggaccacgg tcaccgtctc ctca 354

Asﬁzg00>sé}5 MeR Vab ﬁ&]%gr <2245 nPEEL Thsz%gé GAy tNeftj Birafys

Ala Ala Leu Glu Ser Leu Ile Asn val ser Gly Cys Ser Ala Ile Glu
65 70 75 80

Lys Thr GIn Arg Met Leu Ser Gly Phe Cys Pro His Lys val ser Ala
85 90 : 95

Gly Gln Phe Ser Ser Leu His val Arg Asp Thr Lys Ile Glu val Ala
' 100 105 110

Gln Phe Val Lys Asp Leu Leu Leu His Leu Lys Lys Leu Phe Arg Glu
115 120 125

Gly Arg Phe Asn
130

<210> 32

<211> 113

<212> PRT

<213> Homo sapiens

<400> 32
Pro Gly Pro val Pro Pro Ser Thr Ala Leu Arg Glu teu Ile Glu Glu
1 ' 5 10 15

Leu val Asn Ile Thr Gln Asn GIn Lys Ala Pro Leu Cys Asn Gly ser
20 25 30

Met val ggp Ser Ile Asn Leu Igr Ala Gly Met Tyr ggs Ala Ala Leu

Glu Ser Leu Ile Asn val Ser Gly Cys Ser Ala Ile Glu Lys Thr Gln
50 _ 55 60

Arg Met Leu Ser Gly Phe Cys Pro His Lys Vval Ser Ala Gly Gln Phe
15



<220> <223> fully humani zed anti body |ight chain
<400> 35 Asp Ile Val Leu Thr Gn Ser Pro Ala Ser
Ala Val ser 150 Ay 15 10 Gn Arg Ala Thr Ile Thr
Cys Lys Ala ser Au ser val 3ssp Asn Tyr 20 25 dy
Lys ser Leu Met His Trp Tyr Gn Gn Lys Pro Ay Gn
Pro Pro 35 40 45 Lys Leu Leu Ile Tyr Arg AlLa Ser Asn
Leu Qu Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser Gy
Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Assn 65
650 75 Pro Val Gou Ala Asn Asp Thr Ala Asn Tyr 8r Cys
Gn dn Ser Asn 85 90 95 G u Asp Pro Trp Thr Phe Gy

S | €1e161UL Y51 B0 clBPhe<ll0> 36
552%‘:1‘" L%‘iy% &y AryaARs?quzglJefwmrt ificial <220 <223>

16
Leu

fully humani zed anti body heavy chain

. i &d yhd b dl
Lg 55,}%&; VYal, (@t §eLeuE1e%é %%LLeﬁ Lecg <l

15 Ser

Gy Phe Thr Phe Ile Ser Tyr 20 25 30 Ala Met Ser Trp
AVal Arg Gn Ala Pro Gy Lys Gy Leu Gu Trp Val 35 40
45 Ser Ser Ile Ser Ser Ay Ay Asn Thr Tyr Tyr Pro Asp
Ser Val Lys 50 55 60
<210> 33
<211> 333
<212> DNA |
<213> Artificial
<220> . L .
<223> fully humanized antibody Tight chain
Siggicgigc tcactcagtc tccagcttct ttggetgtgt ctccagggea gagggccacc 60
ataacctgca aagccagtga aagtgttgat aattatggca aaagtFtaat gcactggtac 120
cagcagaaac caggacagcc acccaaactc ctcatctatc gtgcatccaa cctagaatct 180
ggggtccétg ccaggttcag tggcagtggg tctgggacag acttcascct caccattaat 240
cctgtggagg ctaatgatac tgcaaactat tactgtcagce aaagtaatga ggatccgtgg 300
acgttcggtg gagggaccaa ggtggaaata aaa 333
<210> 34
<211> 354
<212> DNA |
<213> Artificial
220> ) ]
:223> fully humanized antibody heavy chain
34 -
;gggzccagc tggtggagtc agggggaggc ttagtgaaac ctggagggtc cctgagactc 60
tcctgtgeag cctctggatt cactttcatt agctatgcca tgtcttgggt tcgtcaggct 120
ccagggaagg ggctggagtg ggtctcatcc attagtagtg gtggtaacac ctactatcca 180.
gacagtgtga agggccgatt caccatctcc agagataatg ccaagaacag cctatacctg 240
caaatgaaca gtctgagggc tgaggacacg gccgtgtatt actgtgcacg acttgatggt 300
tacfactttg gatttgctta ctggggccaa gggaccacgy tcaccgtctc ctca 354
<210> 35
<211> 111
<212> PRT |
<213> Artificial
<220> . ) .
<223> fully humanized antibody 1?ght chain

16
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NP VRS

Ady Arg Phe Thr Ile ser Arg Asp Asn Ala Lys Asn Ser
Leu Tyr Leu 65 70 75 80 Gn Met Asn Ser Leu Arg Al a
Gu Asp Thr Ala val Tyr Tyr Cys Ala 85 90 95 Arg Leu
Asp Gy Tyr Tyr Phe Gy Phe Ala Tyr Trp Ay 1G n 10
@y Thr 100 105 17 - r_ Thr Val Thr Val ser ser 115
<210> 37 <211> 427 <212> PRT <213> Hono sapi ens
<400> 37 Met GQu Trp Pro 5l1a Arg Leu Cys Ay Leu Trp
Ala Leu Leu 15u Cys 10 Alady dy dy dy Ay dy
<4&doy C3?I5y Ala Ala Pro Thr Gu Thr Gn 20 25 30 Pro Pro

Val V I hr
As\?ape §€1 6” Tlg Ge1"'l"§‘°'|5 Srlrhr §ﬁar S%/rié'ﬁ 6?%&%?04’&“5%%}’7
Sec Ser Asn QIS Ser Leu 50 55 60 Trp Tyr Phe ser H| S

OB B AR pEH Tt Bpghr

Arg lie C95s Leu 85 90 Gn Val Gy Sec Gn Cys Sec Thr

Pro. e8f 19 d956THLOro leenl Val
éﬁ'ﬂyi e é}%& ngtuH éef:erﬁgr ProGhﬁﬁ-ya ygﬁﬁg IGDro r‘Glo u Sera
Ala115120125 Val Thr Qu Leu Gn Cys lie Trp H's

Lﬁsgg&"iuu S8E T-WrArMEé;I_’aLy& AVAS Led-%(?u]%%5 diOval pro Ala

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn
5 70 75 80

Pro val Glu Ala Agn Asp Thr Ala Asn g%r Tyr Cys GIn GIn ggr Asn
8

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 36
<211> 118
<212> PRT
<213> Artificial

<220>
<223> fully humanized antibody heavy chain

<400> 36
G1u val GIn Leu Val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg_%gu Ser Cys Ala Ala ggr Gly phe Thr phe gge Ser Tyr

Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser ggr Ile Ser Ser Gly g}y Asn Thr Tyr Tyr ggo Asp Ser val Lys

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

Gln Met Asn Ser Leu Arg Ala Glu Asp ggr Ala val Tyr Tyr g§s Ala
85

Arg Leu Asp Gly Tyr Tyr Phe Gly phe Ala Tyr Trp Gly GlIn Gly Thr
100 105 110

- 17
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Ser Trp Leu Pro Ay Arg Asn Thr Ser Pro Asp Thr Asn
Tyr Thr 1lLeu 60 145 150 155 Tyr Tyr Trp His Arg Ser
Leu Qu Lys. lie HHs Gn Cys Au Asn lie 165 170 175
Phe Arg Gu Ay Gn Tyr Phe Ay Cys Ser Phe Asp Leu
Thr Lys vai 180 185 190 Lys Asp Sec Sec Phe Au Gn
Hs Ser Val Gn lie Met Val Lys Asp 195 200 205 Asn
Ala Ay Lys lie Lys Pro Sec Phe Asn lie Val Pro Leu
Thr ser 210 215 220 18 Arg Val Lys Pro Asp Pro Pro
Hs lie Lys Asn Leu Ser Phe H's 2Asn 40 225 230 235
ThAS(3 1 vauseryperval Gn Trp Gu Asn Pro Gn Asn Phe
lie 255 Arg 245 250 Cys Leu Phe Tyr Gu val Gu Val
Asn Asn Ser G n Thr 27u0 Thr H's 260 265 Asn Val Phe
1% ggp Gn du Ala Lys Cys Gu Asn Pro Qu Phe Gu
<% é85 VA{gLAsn Val G u Asn Thr ser Cys Phe Met
< y Va eu Pro 290 295 300 Asp Thr Leu Asn
< U%{'I'° A9 e Arg Val Lys Thr Asn LyspLeu 32CYS 0
<4865 %10 Ll?/tlets T)ér Glg ,IAsp AS Lys Leu Trp Ser Asn Trp Ser
u r e )
Me§eﬁ‘r‘]‘“ P PELS %?"? i%S“ 1‘#(? ‘NgZL ugﬁr%LguylL%isglyli%us 0 345
350 Pro vaI lie Val Ala Gy Ala lie lie Val Leu Leu

A15h§]YP¥1(}’ Eg;g W %@r 7 Asg g@%ﬁ}&/&l_bgdi rheéia;g Lierl 6 1ie

Pro Pro ¥§1 Thr Asn Leu Ser val Ser val Glu Asn kgu cys Thr val
40

Ile ;gp Thr Trp Asn Pro Ego Glu G1y Ala ser ggr Asn Cys Ser Leu

Trp Tyr Phe Ser His Phe Gly Asp Lys GIn Asp Lys Lys Ile Ala Pro
65 70 75 : 80

Glu Thr Arg Arg Ser Ile Glu val Pro ;gu Asn Glu Arg Ile ggs Leu
. 85

GIn val Gly Ser Gln Cys Ser Thr Asn Glu Ser Glu Lys Pro Ser Ile
100 105 110

Leu val Glu Lys Cys Ile Ser Pro Pro Glu Gly Asp Pro Glu ser Ala
115 120 125

val Thr Glu Leu Gln Cys Ile Trp His Asn Leu Ser Tyr Met Lys Cys
130 135 140

ser Trp Leu Pro Gly Arg Asn Thr Ser Pro Asp Thr Asn Tyr Thr Leu
145 150 155 : 160

Tyr Tyr Trp His Arg Ser Leu Glu Lys Ile His GIn Cys Glu Asn Ile
165 ' 170 175

phe Arg Glu Gly GIn Tyr Phe Gly Cys ser Phe Asp Leu Thr Lys val
180 185 190

Lys Asp Ser Ser Phe Glu GIn His ser val Gln Ile Met val Lys Asp
195 200 205

Asn Ala Gly Lys Ile Lys Pro ser phe Asn Ile val Pro Leu Thr Ser
210 215 220

18
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370 375 380 Phe Lys Glu Met Phe Ay Asp G n Asn Asp
Asp Thr Leu Hi s Trp 4LYS 385 390 395 00 Lys Tyr Asp
Ile Tyr Gu Lys Gn Thr Lys Gu @u Thr Asp ser Val

405 410 415 Val Leu lie Qu Asn Leu Lys Lys Ala ser
Gn 420 425 19 ' .

Arg val Lys Pro Asp Pro Pro His Ile Lys Asn Leu Ser Phe His Asn
225 230 235 240

Asp Asp Leu Tyr val Gln Trp Glu Asn Pro Gln Asn Phe Ile Ser Arg
245 - 250 255

CYS Leu Phe Tyr Glu val Glu val Asn Asn Ser GIn Thr Glu Thr His
260 265 270

Asn val Phe Tyr val Gln Glu Ala Lys Cys Glu Asn Pro Glu Phe Glu
275 280 285

Arg Asn val Glu Asn Thr Ser Cys Phe Met val Pro Gly val Leu Pro
290 295 300

Asp Thr Leu Asn Thr val Arg Ile Arg val Lys Thr Asn Lys Leu Cys
305 310 315 320

Tyr Glu Asp Asp Lys Leu Trp Ser Asn Trp ser GIln Glu Met Ser Ile
325 330 335

Gly Lys Lys Arg Asn Ser Thr Leu Tyr Ile Thr Met Leu Leu Ile val
340 345 3SQ

pro val Tle val Ala Gly Ala Ile Ile val Leu Leu Leu Tyr Leu Lys
355 360 365

Arg Leu Lys Ile Ile Ile Phe Pro Pro Ile Pro Asp Pro Gly Lys Ile
370 375 380

phe Lys Glu Met Phe Gly Asp Gln Asn Asp Asp Thr Leu His Trp Lys
385 390 : 395 400

Lys Tyr Asp Ile Tyr Glu Lys GIn Thr Lys Glu Glu Thr Asp Ser val
405 410 415

val Leu Ile Glu Asn Leu Lys Lys Ala Ser Gln
420 425
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