H GH AFFi NI TY HUVAN ANTI BODI ES TO HUMAN SL-4 RECEPTOR BACKGROUND [ 0001]

| nterl eukin-4 (IL-4, also known as B cell stinulating factor or BSF-1) was

ori gi nal Iwochavstseri zed by its ability to stinul ate theCprskidsszass on of B
cell's in responsgGHARRMITYGIGRAN ANTIBGDIES BOHUMAN ¢is-4RECGEPPORt 0 surface

i mrunogl obulin. IL-4 has been shown to possess a broad spectrum of

bi ol ogi cal activities, including growmh stinulation of T cells, nmast cells,
granul ocytes, negakaryocytes and @SACKGROWUNIZ. | L-4 induces the expression

of cla ] jor histoconpatibility c | ex. nol ecul es.Ln. restin cells,
ona ennipbls MR BUsBe beH ARt a5 T Rl Eetorsst heF ardfel co s
[00?2] chbectirigb® gy aabbiagttd virhilas thé pdifefatiiheof Bestilaire@dspynsepedovi i ¢ cel |
surface receptors for. Il-4. Human IL-4 receptor alpha (hlL-4R) (SEQ I D
O 27 4)DESTHRURTS HATPIdieT ot Bace e ogRaHin R SRR SN0 67 065,
and 5, §48s&68% brlad spedivasofttioldfical BemvitesdBaringedowth stimSlatiBabemice) mast
5,717, 07@ and 7, 1?66, 809. 000% thoﬁs tto p[o uce anti bodi es USﬁfgm @s
human tRE SRATTVES: MEPRIHLY ireRE iGN ORY Fr [1F DfHFHLRP SXPERYOR QAT d
ant i bodh#6r Kisteeompativiliexesridiex mbiechled 4brediy B c8&L anfl @ehhancasheesecriliod4f (602
and US 6, 39&541 , g)eSfri Pi n%rrel&hods of generating nonhuman transgenic
m ce c&PIHPET FOMRES BY SIRY AR RSt i bodi es. [0004] Met hods for using
ant i boqoese]t ahalbiclddica etivites et ilbedrd metlaed Radpetific beibsurtacé tdeeb&ds for IL-4.
5,985, 280; and 6, 716, 587. I ) THE | NVENTI 0005] , || first
ospect Hutia I BREPGhaBPS (TR FITAID M- 6r BeschHP e ol g P Bu i AL
?Elman aNy. ishaedi 9%, B8V, 08 eHdl 5,840, 860. DArtibobiesthiLMRe sleaidstiibedl in €CS pRalENt
L-4R). T man | bodi es are characterized by binding to hlL-4R with
hi gh af@‘?-rﬁ%&%"ﬁﬁﬁ#ﬁ@%i lity to neutralize hlL-4 activity. In specific
enbodi eed3y. MdtRodutaiiodurtiabisidess Weful @8 pamian titdrapdudiek inelidBldendtihg L- 13R1
conpl ex binding to hlL-4R and t sinR%ﬁbi signal i -13. The
ot ] bodhRucTEAtpaden And Pughrey Palbodiea e or2xinge DS Y4 Sinsreott) o
may cora&féhﬁa%,wnbmmeamah@egtﬂ,mﬁ,@g, aggdrib@@fr?étabdedfagmbmﬁng nbatkymér( ab' ) 2
or sckv fragnent), an e nodified to ect functionality, e.g., to
el i ni ndfaSPELF i C@F‘&@E’?&OWE'H@ MBS a(‘iﬂ%‘?fg?f et al. (2000) J . |nmunol .
164: g9 5004}33)6’{%&83@6]135!1@aﬁib}@@@@ﬁ@hlL&Fﬁ@dﬁ cu?aﬁbehct iheJ.isnmfemi NdE. BI7av|{1des an
anti bo or_anti - bi ndi ng fragnent thereof, that specifically binds
hl L- 4R ’%%Q?%Daﬂg)%%ﬁg) ith a KO of about 300 pMor |ess, as neasured by
surface plasnon resonance in a nononeric or dineric assay. In a nore
speci fic enbodi ment, the i r j - bi ndj portion thereof
exhibits a KO of about 20%%%@@5@@%%{% 'E‘Wgwess, about 100 pM or
| ess, qoo@djouh aFstRibedtthe #iveatith Boiaes NBMES antidogiesnpricwably escombinant
gptl geq{utr)rlwar;wdelmr’}i oéireg,%rg?géec?lcgﬁykging %br-ngn?r%érlleydk'fr& \rlgctegtozri(mlll_-%?. %e ﬁll,ljnqgl:[] 100 pM
antibodies are characterized by bindiqg to hiL-4R with high affinity and by the ability to
neutralize hlL-4 activity. In specific erﬁbodiments, the human antibodies are capable of blocking
hiL-13/hIL-13R1 complex binding to hiL-4R, and thus inhibit signaling by hlL-13. The antibodies
can be full-length (for example, an 1gG1 or IlgG4 antibody) or may comprise only an antigen-
binding portion (for example, a Fab, F(ab’), or scFv fragment), and may be modified to effect
functionality, e.g., to eliminate residual effector functions (Reddy et al. (2000) J. Immunol.
164:1925-1933).
[0006] In a general embodiment, the invention provides an antibody or antigen-binding
fragment thereof, that specifically binds hiL-4R (SEQ ID NO:274) with a Kp of about 300 pM or
less, as measured by surface plasmon resonance in a monomeric or dimeric assay. In a more
specific embodiment, the antibody or antigen-binding portion thereof exhibits a Kp of about 200
pM or less, about 150 or less, about 100 pM or less, or about 50 pM. In various embodiments,
the antibody or antigen-binding fragment blocks hlL-4 activity with an ICs, of about 100 pM or
less, as measured by luciferase bioassay. In more specific embodiments, the antibody or
antigen-binding fragment exhibits an ICsy of about 50 pM or less, about 30 pM or less, or about
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| ess, as neasured by |luciferase bioassay. In nore specific enbodinents, the
anti body or antigen-binding fragnent exhibits an |1 C50 of about 50 pM or
| ess, abowO 280/958150r | ess, or about25 pMor |ess, as neRCTUSAVNPIFATE

| uci f erzsav B RaS SRYmedslraddsyl STUSTENBRSHbSEPibassal hen wtioubedbogiments, the

ant i gen-bindi ng fragnent bl ocks tivit f out 100
pM or |a8&8od va%ajntig%blaﬂm?rageeet L é@aﬁw’%% W@Q%@‘ pgu o BIVPES:

| ess, aholPaSHIeA Y, sbbOTE0 pMCrfiedsaseatiiupas pRlyor 1¢43089 mekbBurad ¢ @MAd6aspect ,
t he antl boﬂ%%()f the invention conprises a heavy chain variable region

(HOVR) WigIASSbiPaseMect ed from the group consisting of SEQ ID NO 2, 18, 22,

]2.26 4]2}05@7} IR8,seb6nd ddpect! the SHibo@fof tASinvéAdbn cbiiprisé2 3 heé@ﬁchahaﬂ\?anab% 162,

86, 190, 194, 210, 214, 218, 234, 238, 8 r a
subst aPdian (SCURh IR siee FRdrE BRUPLoObET0IG S I RO 2 aRe2 261 4
ant i bodys, e, 66160|Tweotgzolgscomrmseszzam glap, anasze abb,e 86NN 94 LLAIR)
sequence sel ected from th ea%rou consi st n%ﬁvos'mfagg NGO 10, 20, 24, 34,

44, 48,214g21%@34:7288, 842, 2§8 ang@621 @) SUPpEANt! eqyaee hagol 154 164,
168, 14Bo0g88n alﬁ% asple:, thélahtibddbof tRS Pve A, co&ﬁa@nse@é@ght%@m&@da&@‘iegl@f a

substantially simlar sequence thereof 0009 e e nt

ot bodbCHR) eieRbagoles aa e ing oo ur oot BT (B 20 4, it 405
sequenas, pai g5 ob HiIBVROE CMB) 13® 11801t &4, fluamadhesgriesp1 Tnss sta2ngopf218ER4E D NO
2/ 10, 18/20 22/24 26/ 34, 42/ 44, 66/ 68, 70/.72, 74/82, 90/92,

0/,
04/ 96, 8 196 24912601 288204 364 5§, SUEQ{EY"‘E‘@S S‘W%ﬁf&%&”cﬁ&@i% 146/ 154,
162/ 16400d4i6/1A 68s embB4imédt, tHSMMtbB8y ol MibdEy fradriéhtdh the |3\1éHti2>ﬂ;Zom$ﬂJ§éleG

218/ 226, 234/ 236, 238/ 240, 242 260 a 2/ 264, f

enbodi AR aALCYR %%awwa*eﬁéﬁ%ﬁgﬁaeﬁw& omiiks Go0h ceRrsti BB, B ce

ltoﬁl rs ag/Q R%/Eb I\J@/zolQZ/zl a¥34 mma/ﬁag 50/88, mleaexengl PA/B2, aev/spz)edxggssamMggg
ese equence palrs 1 ncl ude |

( SEQ | [51|<!Gs1616&?/1%%)122@3910@@!94(08@5”%5‘ Négﬁf 62'?%4 ?g?{ggém%ggg ﬁgj

NGs: 18/ 2f)+192] 964902, Iznomtoylmmeaawgiza mhessmwmwmmembemmmhel c acid

nol ecul es encodi ng, an in the nucleic a}m d Iecul e i \%LC\_(R .

nucl eot%@?@%gﬁ[@ﬂ@@@&%@ﬂ“?% PRELAY R FNERASY B?m@I?QSI

2 1, 25eqfidncfirsEEQ @No@%m?e% 28821938 1970; elé&plalﬁ-anhbbaies hh3iRg tedd, 145,
161 , 165 169, 185, 18 9, 213, 217 57 and 261 ,

or a subsYBAGVR ?%H“?B%'P?'@d'f’c"é%h ROlbodics %ﬁ'%a%deﬂéﬁg@fé ogy thereof .

[0011] NosaedmbhhHaspssr (SEDE NOsIMo/DD), wnawmmsm{slze sg m@s dsrzoj.ecul es
encodi % a LCVR, wherein the nucleic acid ¥I eis enceﬁﬁe) ected

from t HEOHIJNF TeeHs PIRECh ooV EEEN PSS ré‘c , @°’e§§‘eSE§CO e agkCVEy 7 1,
20]1- 9 @her@ﬁ thé—ﬂ@slet& &501 nﬂol&ouleh%% n%ﬁd%éﬁqueﬁ@ s%!%&%d frbithe b?&up cbBistirkd 1,

: a an
i denti c%fls%%&lelﬁcé 1h7a\?| n%f3 & f”%afggt 695%% Honks gygz Hélﬁe{f\‘_/a1 9 & 345
embodi Mt 166 soands, hedy1gof 2©me1enzemtze@m370mm i25@%nd zlsﬁ;\/dR a%LCbsia@th!yenCOdEd

by a nucl eotide sequence pairs s Iect fromthe group consi sti ng of SEQ ID
NO 1/ gdentigahpauengehavingsst ﬁSt%?zf@mo 4heredy 57 65/ 67, 69/ 71, 73/81

89/ 91 , [08¥4199n aFifth Hepect 1thdinvedfion provides nucleic acid molecules encoding a LCVR,
wherein the nucleic acid molecule is a sequence selected from the group consisting of SEQ 1D
NO: 9, 19, 28, 33, 43, 47, 57, 67, 71, 81, 91, 95, 105, 115, 119, 129, 139, 143, 153, 163, 167,
177, 187, 191, 201, 211, 215, 225, 235, 239, 249, 259 and 263, or a substantially identical
sequence having at least 95% homology thereof.

[0012] [n one embodiment, the antibody of the invention comprises a HCVR and LCVR
encoded by a nucleotide sequence pairs selected from the group consisting of SEQ ID NO: 1/9,
17119, 21/22, 25/33, 41/43, 45/47, 49/57, 65/67, 69/71, 73/81, 89/91, 93/95, 97/105, 113/115,
117/119, 121/129, 137/139, 141/143, 145/153, 161/163, 165/167, 169/177, 185/187, 189/191,
193/201, 209/211, 213/215, 2171225, 233/235, 237/239, 241/249, 257/259 and 261/263. In a
preferred embodiment, the antibody or antibody fragment comprise HCVR/LCVR sequences
encoded by nucleic acid sequences selected from SEQ ID NO:161/163, 209/211 and 17/19. In

an even more preferred embodiment, the antibody or antibody fragment comprises HCVR/LCVR
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117/1 19, 121/129, 137/139, 141/143, 145/153, 161/163, 165/167, 169/ 177,
185/ 187, 189/191, 193/201, 209/21 1, 213/215, 217/225, 233/235, 237/ 239,
241/ 249, wo@aB3mMd 261/ 263. In a preferred enbodi ment pCrhes2emiosietly or

ant i bodchdROFERNICISGOIRNE ssQUINCYREEQVB rs@qeemees encoded by nucleic acid
sequences selected from SEQ I D NO 161/163, 209/21 1 ang) 17/ 19 In an even

nore priBEHlRa sékbaRRsTR e ‘”t’?f?-)“oﬁrﬂr?‘ﬁ HRNERTY Bl RIFOERRGINIS i ses

HCVR/ LQ¥Rensiagd adHOYRB WAk QiLCHRI, mwume@oﬁﬁ@ohalm@sé@é{ea%m {He@tslp I n a
si xth aspect, the inventian row des E é?gd%\b or_antigen-bindin

f r agmerfeneiaifs 9 STERY ANAEDRE: 3Pl 19 Op R oL SRR
sel ect efnfdinseIéded G6@URe §%§|c%h$|§tﬂwgfﬁf§mlj IKDON@ 80, 82880612, 866, 160418428,
152, 176, 200, 224 and 248; and n selected from.t he roup

consi sta08g2e4 ASESG: fy Reyetarged %'@bo%ﬁ‘e“@ﬁ‘e *i(i'%m/i@é’mﬁﬂﬂue&%e& a8 %32 and

256. | N 152ﬂé@r8/ee;ioﬁmmbmﬁtan évBe ntdedhRtdrfdadmisRienc e HEBRSER! LEDNG
152/ 160, 8/ 16 or 200/ 20 In an even nore preferred enbodi nent, the HCDR3

and LCHQS“%’&TE@FFC%EQAPE!\‘%@@ZPWN@) 152 and 160. [0014] In a further

enbodi Be4] trhefuanbd LtIRENnR e dHagydyf cBr%wlﬁBdSHy fféynﬁé}ﬁélfurﬂﬁffﬁém@@s%s% HIEDR1
sequence sel ected fromthe roup consi ID NO4, 28 52, 76,

100, 1Z58Auqnas seiepied fiaye thexyrgup Rensisiing 03% de%a % 1§ WoniTP4r148etfence

t her eof1osa 3 P2 £ QL8 ROGBstE R MG bRelIaf é&mehb@tr@réwpa Hgmﬂzsééqnsn@fseﬁﬁ@d D
NO 6, 30, 54, 78, 102, 126, 150, 174, 198 or a substantially

si mi | arTSRHEEHEY sasistiog of SEQCBRO Sedliofc 68 1«9?e&%§ed5?r% {8 2grsiag <46, or
consi st Qﬂ)s@cnt@ﬁ'@uhﬁ&r'\é@qﬁeno%aheéﬁf a3GDRSequbRBe sdieaied B theQRoupdhsinit

248, or a substant se uence thereof: a LCDRL seﬁuence sel ected

fromt rféS&r%LPpNQ&ns”?s’%fiyﬁB 6‘?4 é@é 6P 209, 24fgancseris, gha spgantplpsinylgs 180,

204, 272%q a@ﬂl:eaéé’reo% LT DRIDSERIBhES LS I¥cted frbhahe ?ﬂﬂxgﬁzﬂﬁﬁsﬁ feHQ IMNOCRZE,
sequence sel ected fromthe 8 oug consi stin 14, 38, 62, 86,

110, 15, 845H8, 18> 156050, 28 Si2h2, g a § '?%)h‘f"r%{?r | $PONERY RPreSb Guence

t her eofucmﬁs@qdeﬁwgefé&a@maﬁﬁhég cﬁ@tc%ds,tfs{fﬁﬁf@!ﬁl a5 Map1 £ 38s63 8N g1 ®f135EQ | D
NO 16, 40, 64, 88, 112 1 184, 208, 232 and 256 or a substantlally

simlar 5§e€1 Bs? %}de%? OTﬁSébﬁﬁ’f“?é“fe& FadaktasyansRiheref. 89t T PRdy

anti ge%elahé'ﬁﬂe%lécﬁ@gf@mhé@ﬂﬁﬁ cossiddelRf Sequenees eSﬁdexDsgdelél@a 1&50189;nd
152 and LCDR sequences SEQ I D NQ 156, 158 and 160; HCDR sequences SEQ | D

NO 4, 620§n33%a%a5q_@[§?s‘§?§éﬁ5\§'ﬁ%@méﬁ'@%qberl\@si@ere‘iﬁ '%ﬁcPrﬂfGrre%ﬁEi‘bP@mQ”t the
sequenc‘gﬁ,b&gq,rl dAtiDER- ﬂ»%mgk%n@ﬂdc&ﬂ&ns@ﬂ@b@i@@@q@@%@@@@@ﬁlﬁ@1|4@ N3 2152206

and 208. [0015] Accordin nbodi ments, the present | nvention

provi ded a{fﬁE?R ﬁ%ueme%ﬁﬁaaadﬁfeé o6 158a%ﬁch HOnHGDRIPeRyepresPER L NGhérGand 8

havi ng #@Q@@M@R%H@D@ébumlmcmmmdm@@@@e@eé seted oaws! 1o
group conS| stin QID NGs: 148/ 150/ 152/ 156/ 158/ 160; 4/ 6/ 8/ 12/ 14/ 16;

and 1967t q-f&ﬁ Q%HHEQ‘G%S SEQe'FP[N%%Q G BEIAR%®s havi ng these

HCDR1/ H@FQ%&E@F&M folRBHibin A dirhEIS, thE PHRBAEAVENTBh )éﬁtﬁndela%nwt -bRdh&Sodies,
desi gnat ed HAH098 /1 50/1 52/1 56/1 58/ 1 6 HAHO83P ( SEQ

| D NOs: Or O89S @sﬁlzeﬁiﬁgm&r@d%?rﬁefsj‘av'a%b'%%@'?%@ﬁ%ﬂ@&W%@’&C%M 1

6) . sequences selected from the group consisting of: SEQ ID NOs: 148/150/152/156/158/160;
4/6/8/12/14/16; and 196/198/200/204/206/208. Exemplary antibodies having these
HCDR1/HCDR2/HCDR3/ILCDR1/LLCDR2/LCDR3 sequences include the antibodies designated
H4HO098P (SEQ ID NOs:148/150/152/156/158/160), H4HO83P (SEQ ID
NOs:196/198/200/204/206/208), and H4HO095P (SEQ ID NOs:4/6/8/12/14/16).

[0016] In a seventh aspect, the invention features a human antibody or antibody fragment
comprising a HCDR3 and LCDR3, wherein the HCDR3 is encoded by a nucleotide sequence
selected from the group consisting of SEQ ID NO:7, 31, 55, 79, 103, 127, 151, 175, 199, 223

"and 247, or a substantially identical sequence having at least 95% homology thereof; and the
LCDR3 is encoded by a nucleotide sequence selected from the group consisting of SEQ ID
NO:15, 39, 63, 87, 111, 135, 159, 183, 207, 231 and 255, or a substantially identical sequence
having at least 95% homology thereof.

[0017] In a further embodiment, the invention features a human antibody or antibody fragment
3



[0016] In a seventh aspect, the invention features a human anti body or

anti body fragnent conprising a HCDR3 and LCDR3, wherein the HCDR3 is
encoded byoarmusBsat | de sequence sel ected fromthe groupCtansgesiszigs of SEQ
I D NO Gompriding 2 HCBR1 dddin én%@dedlgﬁa nuélg&lde]s%aue&%%e?é&’e@fﬂgm thY

substantial |y identical sequence ng at least 95% h | ogy t%er eof ;. and

t he LCORSSPHGR{HRP NP 3 ZHuel €6 ?%}ems?’eWeﬁZé 9 &¢9 @ﬂd ??%rﬁrlar%‘bﬁtﬁﬂlﬁﬁly
consi stijdiicaf segb&ddePaMAg at RasBH % Bd3mofdgy tHekdor; Q%Dﬁ{ﬁ%méﬁ%mé’&a by2a31 and

255, or a substantially identical sequence having at least 95% h %gy

t her eofuciegbderyequgnes ?ﬂ??‘ﬁ%ﬁo@ﬁ%ai%ﬁf’”s@w@ 9 SERND YR &8t 8.¢4. 0hd

ant i bodyoo 7anbY badyardd 2GMeNs sasEkrtisiyidedt LSl OTRAINE R85 d5BYhdnology
nucl eoti de sequence sel ected fromthe (grou consisting of SEQ ID NO 3, 27,

5 1, 73hergof, afiEPRY dgmaipencodeddny a pydeclidg seguenceselectasiEaraiie HPYR i dent i cal

sequen%nﬁ@f{dw tQ IPRES: 7950053070 108y 151 €0f 75, ag@@é@%nqml&ﬁmma@y a
nucl eoti de sequence sel ected fromthe group consisting of SEQ 1D NO 5, 29,

53, 77,Siierpeqyense hexigg af iegst gy homolpgy Higreofsa LePRA domsdt aadss by & dent i cal
sequen%cr@uaéﬂgec@bnéée@ééct%%mﬁ@b@% cbhﬁétﬁ@fof SEJEPRS: tonsi b encasiedspy a

nucl eot| de se%uence sel ected fromthe group consisting of SEQID NO 7, 31,
55, 79,15Pp379. ¥99, 22(mnd 2_L57"5°r%9@‘03’@1‘@”3&%6"'QMSPQUS'PC%h%’dst"A?ﬁﬁt %Woé‘?or'ﬁqyar
sequenGReRsy LN K2 él&ﬁﬁh eaéc%réaqml me&nb@ge@jenc@sb@a@a $aNTRE r Qtnbg' a

nucl eoti de sequ nce se fromthe égr consi sting of SE
35, 59,°f§EQ HYHO1B337, 611@5 10197633 283, 18h 20am?oand 253on%$§%@1“&%‘% ?'ﬁl"ﬁ"y

siml arseaaemnn@aavn&gt @5%|h%ﬁa%iog?5t%r8&”’9ﬂ1d39&DRbQ{roﬂ%fn erfeob&PBY aGRERbIYe
encoded by a nucl eoti de sequence Se]l ected 8 oup con5|1§;t‘5|125% %3 SEQ

| D NO. 18paugnce sglectedgisom ffigogroym gonsisting 0fL§E-EQ 'Détb% 152@ Gh 25!

subst anfg7absy afd P33, AF 2 QHSERRY RAYiaPSedient& Agling 8 5 TBLOSIMSIBS) @efeof ajpd
LCDR3 domai n encoded by a nucl eoti de sequence selected fromthe

consi std W@f%wequdm*% the mintilagly a5 gntigen-binding f@%@e”tﬂ?@‘p”i@@c%?"d E@‘gRand

255, OrseRuehhstaBbdd ByYn&iléBhH@Qe@%H@é‘SEQhBWG?@4?1'[14|99@§‘F 185% dy05m Py
thereof. In a preferred enb t he anti body or antigen-binding

f r agnent9%e d%Hr1i98e203cBRP &ﬂ@lzﬂéﬂﬁdé’eéuén@eéi"éﬁéééed by nucl eoti de sequences
SEQ I D pe1é141h a @é’&)ﬂc@ﬂbodlrﬂéﬁ thé%ﬁtli?qllddffiéﬂtlbo%@%r ahfigen-Bifdng ﬂQé’metthﬁ tfﬁand

207; and 3, 5 , . [0 8]. In a specific enbodi nent
anti - hlinvenyign éﬁmPW%YRéﬁWPQQHQ B]erﬁwn@ afif S8FENCeSNOVAd PRAJRING62 and ©

conpri S@v#@&ﬁpﬁ&ﬁ@{hb%nﬂgo bB8 safidiee aRbin FPIEQMONGROMbNANs ShdtBlid bykb2
and LCVR conprising the anino aci d sequence shown in SEQ ID NO 164, and is

char act*éwfza@euwoao opfesaparomes W%@te s RViohlsse (dimeee puistaied)a Ke 070 pM
or | essalt 180 b of WS {hdh&heridsubsBhtefBOAS priGH lé%M(QXhe'n@%ﬁbéthﬁé%)%ﬁE“@and

substrate) or 40 pMor less (dinmeric substrate) at 25C and

respect347el yeSP&ﬁ’tﬂ/@éVn ang30 164 chpeeut 19N less 42§§N diper sNbeiiatIror shet 108t  or

about gnﬁg QQﬁg f

bl ocki % I\(EBQPkLIﬁﬁén (% EM%QQ@F%”%%H f Cr%(g)%g}matﬁgut {)qgﬁﬂ"%vr'tﬁ ess
(as neawitlr el Gy oldboat saipM aitebsdeoseaswad by bwasmyh@n@egossteaauwitm ooy Ikn a
speci figsenbodi ment, the anti-hlL-4R antibody or antigen-binding fragnment

of the
[0019] In a specific embodiment, the anti-hlL-4R antibody or antigen-binding fragment of the

invention comprises HCVR comprising the amino acid sequence shown in SEQ ID NO:18 and
LCVR comprising the amino acid sequence shown in SEQ ID NO:20, and is characterized by a
Kp of about 450 pM or less (monomeric or dimeric substrate); and an ICg, of about 40 pM or less
(25 pM dimer substrate) or about 100 pM or less (200 pM monomer substrate), which is capable
of blocking both hiL-4 and hlL-13 activity with an ICs, of about 100 pM or iess (as measured by
bioassay).

[0020] In a specific embodiment, the anti-hIL-4R antibody or antigen-binding fragment of the
invention comprises HCVR comprising the amino acid sequence shown in SEQ ID NO:210 and
LCVR comprising the amino acid sequence shown in SEQ ID NO:212, and is characterized by a

Kp of about 50 pM or less (monomeric subsirate) or 30 pM or less (dimeric substrate); a Kp of



i nvention conprises HCVR conprising the am no acid sequence shown in SEQ I D
NGO 18 and LCVR conprising the am no acid sequence shown in SEQ | D NO 20,
and i s chaoaetsssed by a K of about 450 pMor | ess ( noRORAIS2@062168 meri c
subst r abet 208 antebgﬁﬁommamwbst@ew@rpm eslesé ABmpht elilrsirates ab23°Cadrel) or

bout 100 pM or | M bst ich | b
D1 ocki 1 Boi4soRe1veN. eI SREBR 10 PRI 2ahM d8i5” Srosipa bt de0 Shindt
less (a3 488 é‘wm n%hohié?%@s’%bé}e) w@m}calpab@ &B%kuﬁ? GoBrHIndi JHaMIL-18 Betivity

anti-hlL- 4R ant1 body or antigen-binding fragnent of the invention conprises
HCVR covipransiCopfiakettdn #d oatqsa (%%faﬁ%%%d EY\B\RﬁSSiEW) st He95 MOCPES TR VEVR
conpri sjidMkel Ne4RM No_aci d sequence shown in SEQ ID NO 212, and is
characterized by a KD of about 50 pMor |ess (nononeric subst r at e%t(())raniso pM

or | esd0Q2fil e pieihihpsrachils 'nthwn&%w&é@nm@bw Irantigersbinfigg dreme
substr ajgho R thétospléMﬁ@éH&m rﬁt@hﬁﬁédrﬁprﬁéflﬁsﬁwfe%t%v?bha’iﬁ@n@ﬂﬁe@ﬁ@@cham

respectively; and about 10 M di mer_substrate) or

hont . Gompasn s doeroonenr AR DR LR Re TR trbRs e e

bl ocki nghdrah %41111@%1%&416%&5 é@a@%lé&dé@q\ﬂeh&b &Mhé %ﬁ%u@fxﬂbﬂzw X25 X9MJr— | ess
(as neasured bi oasg@ﬁ and does .not cross-reacts wth nonkgy

| L- 4R
[ 0021] X % e%g(ﬁﬁ@ﬁ% 65)t‘ﬁ'éer?'ﬁ\)%m(r36nx gthﬁr)és AR 2kt BB%N( orAS|O or Arg;

ant i gengehi adi PG ef: AR af x B0 ARG AIPAe HOBRSQEpides ahlamif Bele s&ﬁdené@of
conprising three heéaW}Q cha{y n 5and thl;ee I |ght chain conpl engnt ari

det er nithe mﬂl@gﬁ Xt CDIRBEQ PR 266), whReein X CDRB Pr X%héﬂ' & n

the HCLE) 2 3}?%50% ammeraﬂsporsﬂquxm@;mr sdiext srgpger ¥ival, x2 Sexar- X4
-X5-X6-X7 g I D NO_265), wherein X1 = @y; X2 Phe:

X4 = Prien, xed £° AJpr SyoRt 5@ tig HORETS camnseps apminorgid Liprisnspotiharamsie & yi
t he HCDRRz cqrprd+ses ars agl n@@ ag(gd_ ﬁ@qqemcgﬂo.f X® b.@cf* ar)nﬁl_ac%lxﬂ_)@f? 2@5@ X4
X5 - X6 - X7 - X8 (SEQ I D NO. erein = lie or X3 =
Gy, TyP NR:2AFgwhetgin Xt Al "d-l'yST)ﬁr ASB GJUGrJ rg)rX Scfply °>'<é\f9: XG—)}-eUSEW Yr

Val , Xipg et G, APS Br s&NSU Xieor B, 1X8 LYﬁerPhé blefsyrt k= h@DR@p §|0F"Fﬁ§ ')(3@5 A?gq
am no aci d sequence of _the formulg X 5 0, c 8 _
c S _ chviorAsg X1 =P, Tyr or absarg, X /ir@ or aéS% X 13/6 or a*asef’fix tTi"sor( SQ I D

NO: 267) ;g Qi ééilAy ot aﬁls@mt X2 —ﬂ_ébyo%,abgénrxﬁ&ms erlbbgéntTérm X X4 \7al G Mot AT G,
X5 = Leu, Thr or . Arg or Ser, or Gy, X§& = ;I'hr Phe

or Tyr, thengDm.@mm@gsaﬁ aPH"é) aq@@eqyepjs%ofﬂpwormul%p XXIX1" Pro, ~ %yt Xor

absent , y&X1ge = yAr Qxﬂr SBBIBNNG 2883 werdi MrX1m'Gﬁ\bXéﬂtﬁvsp>@é oF VR IX*erjieadrgent x* X15
= Gy or absent, = Leu or absent, X17 = g or absent, and X18 = Val or
n

absent : Sethkey @ken, é‘omﬁﬁ”s@é" Adeatn 'nEFrpaéeél%Bt{u T de 6F absat; f&rn%‘h/é’fﬁﬁsentvxz -

X3 - X4X9 ¥§’ror a?é@eﬁt X "Agﬁgor'abg@nt' aﬁ@-ﬁ”"‘?@rolaﬁ&@th@LU@R&Q%)ﬂ @é’@ﬂ\n Xl =
Gn, X2 = , Ser or Val

Tyr or #migo ax@ sequense afdhe @,rmqiw)( )& X{_ %Q) 5 %!93%@99 Whﬁﬁ?'“-xe“§e‘cbr'°"%85¥ﬂlt

= Tyx? JO!'D\Iaaé?S(ﬂ{?tand>$@3Q= SerPaRd e mkomﬁﬂ%s% a1=mrro EMEI s@ﬁuéﬁéé%‘ﬂihe foidgula
LCDR2 conprises an am no aC|7d §eck/ % EQ ID
NO: 269) Xwh&F e -4 =XLed, ~ A a Yor a(ﬁECb@ NOA%?Q) wher@'y{( -aﬁa" %V'et )§eT’ '%md

the LCDBS— mmrm@& ﬁ[b@@ﬂm geEis 8ALBNKE =OfhrtHiee Sraiga Kb, X® Xaryr 1I8%r_
X5 8 X 9 (SEQ ID NO 270) wherein X1 = Gn or Met, X2 =

G n, Trp andX Thr
[0022] In a more specific embodiment, the HCDR1 comprises an amino acid sequence of the
formula X' = X2 = X% = X* = X% = X® = X" = X® (SEQ ID NO:265), wherein X' = Gly; X? = Phe; X® =
Thr ; X* = Phe; X° = Arg; X® =Asp or Ser; X" = Tyr; and X® = Ala or Gly; the HCDR2 comprises
an amino acid sequence of the formula X' = X% = X® = X* = X® = X® - X" — X® (SEQ ID NO:266),
wherein X' = lie, X? = Ser, X® = Gly or Tyr, X*= Ser or Thr, X° = Gly, X® = Gly or Ser, X" = Asn,
and X% = Thr or Lys; the HCDR3 comprises an amino acid sequence of the formula X' —x2-X®
X X X X = XE = X = X XM X2 o X - XM - X X~ X~ X (SEQ ID NO:267)
wherein X' = Ala, X? = Lys, X® = Asp or Glu, X* = Gly or Arg, X° = Leu or Arg, X° = Gly or Ser,
X" = lle or Gly, X® = Thr or Phe, X° = lle or Asp, X'° = Arg or Tyr, X" = Pro or absent, X"* = Arg

or absent, X'® = Tyr or absent, X" = Tyr or absent, X'* = Gly or absent, X'® = Leu or absent, X"’



X3 = Ala or Tyr, X4 = Leu or Asn, X5 = Gn or Ser, X6 = Thr, Phe or H's, X7
= Pro, X8 = Tyr, lie or Trp, and X9 = Thr. [0022] In a nore specific

enbodi merw 2010e0sBIGDR1L conpri ses an ami no aci d sequence ®CTIUSRPOGIGE a X1 -
X2 - X3F AspXér abs¥ht, andB'®= \Xilorak(&r(tSEé)LCDHWQozﬁﬁ)ses\ahenﬂ'aimadﬁseq@ye oNﬁe—

o Gl y TOTHE KR it s5e - R 2T a b eneeed NGRo¥imdPt X Grle,”.
x3 - x4<2 & or B X =Xk or L¥B, I(’SEQelhDrNﬁh 266-)Asnmsre‘rye|xF =X$er=or|'||’ye,,X7)@IIe=orSer X3
= Tyr s X4= Ser lar, Ser X8 =
Thr or Bet K42 GieBeep By FIus ouabsanl A ArabERTah ARy AT fifsefthe
x2 - X&CDRZlcommléésameﬁnlndacﬂd sequebice okthe formulDX’ »(214)(3 (SEQ]JE) NOR6%B  x 14
8 (SEQLLP 67) wher

fon o0 gt =1 g HE ABTERhPRND e B WL T e se B i scad,
Glby, X&eguditte dithdPivemulX ' = Xi-eXbr XAs X’ xx%ox?— A?gxal(smyno NQ1:270)=wHerrein &
absent

s e e B B ey S50 o L SR, X1

absent ;Pro e iwmrmprmfdlﬁeasﬂan am no aci d sequence of the formula X1 X2 -
D NO. 268 ﬁr ein Xl
oa

%o&?‘gép aBPth%more)&_PegﬂFIegwbSQ nleé\u th&%C?DF{j %#nsgg ﬁn agl e%Ll,en?e, PF X6
= Ser ahe TormulaXq’ =xt i o orx‘abeenk® — X8 =X8(Z£§QdD NS85 whk(@strFXTylGly)rxzaU%lm’lt
X10 = n or ahsent: and, X1 I, or . ab ses.an_am no
acid s%ueﬂ@eggf ‘?*Pﬁe )ﬁaorpﬁﬁﬂqa{]%@ { K. Xy Sfe@lgéd:){a) ,@3@@{%%@%@% *20 eu
or Q\I a,amRo acillsaquencelof theafotm3 X=-SEr= X3&nn4t-lxé DCDRSN—:&MBEQGB NﬁhZ&a)] no
aci d se en of  the forsul.a 2 - SE
'D NO IR iRo el EK T 6?)(‘1“/9?% R X5 er%Thr T ‘rg?r AN A
Aﬁn, X5/t XA nSer orJesn, an’dBX Tﬁhr ollie; HiesHCRR 3ToRpaises@n am'Fyoraowse'Elupnceaofdhé(Q =
Thr. [002 n Othﬁl’ ec):f i1 gz egho (met, he c ry8€es an
ani no a{&”?f]I%gqu F%An&? g(l Qb %1 1 *1 X g g{gp J(X7S>S1
( SEQ | IX'NGRE ) NCMB(E:T e/vmaré(ﬂ. X2 =Gy, XX2 Ls;s Pes Aé{Bor‘TrﬂihX“ G)§40|:Ar5h)é5 X5u or Asp
or Arg;._X TYr 8 = e_ fDR)?E,co i 1nQ acid
sequencg1 &FA%EQ ?@%%7 of 8’&2 @r Or%f Q X?e %6 5@7 - %?%Eg
Nﬁ) 266)Proymy?rcelabséﬁlt X:12|‘I/B'g@|f' ahsant, X2 = :TySGr abs¥at, XG Tyoor absent, X¥= karoror
Thr Qer

XZ=V

, Xb =
lie; tHYS b%?ﬁ %bégnfa%‘ "n‘f‘?Poora%Sﬁms 8%ence %f‘“tAﬁ%é?"a‘B%@%Z compgses
;(1>7(4Xi8éﬁ56m|n?£&crd s?éﬁuéﬁgceof)ﬂﬁ?e \Eonr?(llléi:i(-1 —)Qi.j AXE-x12 X° %3 X' XXI- XX ~ MG -
r = = 4= 51,
Sy o By BABIELGRENAT B Eh e brbegkt Tus¥ire X (g B hy Kpf Gy T
;yr XQAIe—XF :ta' rpbg- Bbe ,)(7 Xill[é OF aAsegxtoxs ASY, onébsént=XPe T gr d'rysrbsent XWSEASQ 09(12 =
rg or sen ; =

AbSent , SEReRL b & HTvrarabaen 35 PR hyish an Ao HE Saqehee a1 R Yoria, o

t h)e(SLCDRI xbnp(ﬁ |(see uamcaae%cwme;d x'i eqmmwaomzmafogamlaad xi --se<2and7gtx3 - X>2<4
= 01;83%‘&3 CO'?E”SSSI‘?” arB'Po %@? Seﬁﬂemeﬁﬁh Eg T@ﬁ é@ ))ﬁ’ yr Xt EIXP éaé" —le'r p

or Ser X%EE?Q iD nomoahmmﬁri Xb(%G#n&lMem(zatIHems Xa, x* EfyeuorAadns»émemo =

Asn or absen and, X1 y 0 he LCDR2 conprises an anmino acid
sequencgero F[E‘ Poﬁ?‘xﬁé ke £ [ryror "L hd D€ ThE

[0024] In a ninth aspect, the invention prowdes an antibody or antigen-binding fragment
comprising HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/LCDR3 sequences from a HCVR and
LCVR pair, wherein the HCVR/LCVR sequences are selected from the group consisting of SEQ
ID NO:162/164, 210/212 and 18/20. In a more specific embodiment, heavy and light chain CDR
sequences are those contained in HCVR SEQ ID NO:162 and LCVR SEQ ID NO:164. In
another more specific embodiment, heavy and light chain CDR sequences are those contained
in HCVR SEQ ID NO:18 and LCVR SEQ ID NO:20. In yet another specific embodiment, heavy
and light chain CDR sequences are those contained in HCVR SEQ ID NO:210 and LCVR SEQ
ID NO:212.

[0025] The invention encompasses anti-hlL-4R antibodies having a modified glycosylation

pattern. In some applications, modification to remove undesirable glycosylation sites may be
6



X1 - X2 - X3 (SEQ ID NGO 269) wherein X1 = Leu or Val, X2 = Ala or Jy, and
X3 = Ser; and the LCDR3 conprises an am no acid sequence of the fornula X1
- X2 - X3VO2§!/0537P - X6 - X7 - X8 - X9 (SEQ | D NO 270) pamarsesn/oxiies= G n or

Met , X%sefﬁdﬂan&atubodedlﬁekur?éﬂa ﬁcb@lmaretyo@@ser?@n:aweﬁblrgo@éc&@hde ¥air, fdhr or Phe,
X7=Pro 3& }t rb$ nthg g d%I
.nvent.%ﬁmﬁm Hé@aa%a%ﬂ?f’fib%@ﬁ@ﬁ“h P&éﬁ tBfoxigin g %)gHE?HO” a%*p SESE

HCDRL/ Heb#33/ JHEDRE: iﬁ@alm&DB%dp@ER%nsaﬁu@ﬂ@e@@n fof 8 FarctdeYRianNehn K MRagain’
wherein the HCVR/ LCVR se%uences are sel ecggﬁgpromthe group consi sting of

SEQ | D A@sr 18 mopsy compigmenbdepsada/cytptoxiqy e specific enbodi nent, heavy

and Il&bbz hah B tEAIREESU ARE RSecR JroRsss @t Bihaek phessioMRe Stk ctd‘r}ym@themz
and LCVR SEQ ID NGO 164. In another nore sgem fic enbodi nent, avy and

i ght cWleir TsRmslesHien cbbedpiention S8 oAt SR &t WRIChEYRD @@rﬁﬂsa P8 and
LCVR SEf2ihdedNek 2k mbﬂ*\oM@bf rﬂﬂ@ﬁé’lﬂ‘fe &ie6diés 6r Qﬂ’@@ﬁ“bﬂﬁli’ﬁg rdtRPAYs Giifle Invehton

chai n CDR sequences are those contained in 210 and LCVR SEQ

| D NO. ?Pia'”fq)@%l]'t“‘i’ﬂ%mem?éh??uéﬁf Wdﬁmggegh%ﬁ??t Cﬁﬁg[”adlﬁee?n?riob?féji’t&orhaw ng a

nodi f i edikghyyaOeM, pidi&abipid ieddh cell i sBER0ABH| breatnamisalianedi, lsuembs aITH®
remove unde5|rable gl ycosyl ation sites may beuseful, or an antibody | acking

a fucos®'noi ety present on the oligosaccharide chain, for exanple, to

i ncreaggoznt i M%ivexél%eﬂé?@é&t q@ ihvdriibn Mt@*b@)élo@hipbsﬁn&mpnféiﬁg’lé rédrbweet
Shield et al. ‘|§0200 JBC 277: 733?‘ | n ot her {%%I i cations, nodification of

a gal acdt45ean aitibedy @éhsﬁf‘é‘f‘ﬁﬁ'ﬁeb‘”q?@ d& AR FEP RS e nt dependent

cyt ot oXpo24]y ih ebiith [2868]thé Mvanticiehtuasnasthods f¢e|r1hrbne@tmm G BEE an
r econbi nant expressi on vectors %%‘?ﬂ% Cgap’:]he nucleic acid | ecul es, of the
Poftn

i nvent i BPORH@F ABtgeninging Inyentiogr & sREFEIC dments i, as

are netdegsdies oﬂmlsllrn/énmﬁa@@blbaodmeﬁa/m 138RY Icgﬁmd&l mlm@tofm pgrenhsnef the
i nvention obtained by culturing the ho | nvention. The host

Lol T s o DR otatd EoHhIoRn AR GEIA L AR Wi Pe BN SR P SRR | ) s

an E. cHitigef8lndimdportidiBAsab], atcttdbt hiLstsrmiiagd/mi-C8ek®a s inbiied ] Inlahotbr
el eventh as(Joect the invention features a conpositi risin

n
r ecombi §1BPR WB?FHWeéﬁ?tP%HV“Erf?&F 2 BUESIETRGAT 9NIRCAY ST W%FL”VA?IQ %d’réﬂt'gf@cept abl e

carri erbmcﬁ@% &hoh ﬂwe@edf%'afﬁdh'\a’alﬁﬂﬁbﬁéct smﬁﬂ’é@mg a4 HiRBrdbe tatiisesmdiiptdiassy f or
|nh|b|t|ng t|V|t%|u5|n an anti H{E’éﬂ or anti en bi ndi n cgortlon

t her eofinhigitiop ﬁ&h'ﬁrﬂ/@m”i- BAIL-1 hastydyi he dis rRRE & at Brsegseionsandendhat he

i nvent i@ mgo§&d, RinRgikradd inhditBd lor pRdnteamp lréxoll NEhiBigor Br fklictR. of hnL-oBe
enbodi rrent t he method comprises contacting hlL-4R with the antibody of the

i nvent i Bk-4/8k-139CI¥N- bi ndi ng portion thereof, such that hlL-4 or

hi L-4/ bezéaB ramtrbrékéwdns&dé@mﬂmri@atreb@daﬂqh@aﬁnmm@dﬂr@amodytfrggn@tsrwdhe
conprises admnistering an antibody of i nvention, or anti %(nbl ndi ng
is

por t i onNY$BIPB FFClUdeeios SRTRIA: @‘%f‘%é‘f‘d%}f‘? é?‘?tﬁgan'B?ﬁ BergpWBrYR:C

anel i Orlal’f()ﬁgthktyurhéﬁ?i‘abéélér@d?erﬂfa R Berffotic Q&dmr’rl;( RiHipdids m‘ée‘a‘éétbémg'mﬁoﬁbﬁor der

treated i s any di sease or condltlon is inproved, a

i nhi bi tBEPeENAR GBI FUShGANId PioNRISS PoHeVBTe TSt AR On dsordge
such as inflammatory bowel disease, allergic reactions, Kawasaki disease, sickle cell disease,
Churg-Strauss syndrome, Grave's disease, pre-eclampsia, Sjogren's syndrome, autoimmune
lymphoproliferative syndrome, autoimmune hemolytic anerhia, Barrett's esophagus,
autoimmune uveitis, tuberculosis, and nephrosis.
[0030] Other objects and advantages will become apparent from a review of the ensuing
detailed description.

DETAILED DESCRIPTION
[0031] Before the present methods are described, it is to be understood that this invention is
not limited to particular methods, and experimental conditions described, as such methods and
conditions may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to be limiting, since the
scope of the present invention will be limited only by the appended claims.
[0032] Unless defined otherwise, all technical and scientific terms used herein have the same
7



hl L-4/hlL-1 3 activity. [0029] IL-4 related disorders which are treated by
the anti bodies or antibody fragnents of the invention include, for exanple,
art hriti swQi2enlossismg septic arthritis), herpetiforms, elTarsz@iodiiepat hic
urti carnh@m@cdsecfdndﬁ«srrrﬁunderaeba bpphé of Grdﬁhbl‘y' $kl, in s ppkeewbicirsemsentioneni gn

prostate | un i sorders, such as m.l noder ate o vere

D¢ hrra b o Rob Eur st St s SR et o e iaethedRO8N er gi o
react i @as bekevasake pﬁhoﬁe@&etesmgcdﬁltﬂe ﬁ@lséntdm\&ﬁﬂsm,thé:bwf@reﬁtmemsﬁs anendr onre,

G ave' s di s ase, sia, Sjogren's syndrone, autoimmune

I yrrphoﬁ?%?”?%?rétr?‘\r;‘é me, autoi nmmune henol ytic anem a, Barrett's
esophagus, aut oi nmune uve| tis, tuberculosis, and nephrosis. [0030] O her
obj ect éFaf,nd_advant ages will becone apparent froma review of the ensuing
det ai | ption. DETAILED DESCRI PTI ON [ 0031] Before the present

met hodgoes3} desesrhPBdmahtiL4rs' (hL-4R), undescshareid, ishabnddd 1 réfev & honam S not

cuth. oY BIEE TRTRP A SFRIDR O Ry a1 L db (56 LIRS Abd RERST  he

t er m noh@d¥n m@uh@r@ (hil-3 3f Riferk fea RYORIAE ez Epstarny binBg ILPES tdceptoRrand
embodi nent s onl

is naot intended to be [Im ince th cope of
Che. pr QBron/SRd CORPIRK] 1188 1 IR GO Py ey ¥ Wb ediob e 1kaoRa. [ 0092]
Unl ess c@ﬁi‘pnéa@@h@hfaefnwe&%mo@r{m ueé&ayr&ab irfi2ge BiBlogthi 4dticity.er ms used herein
have the saneneani ng as commonly under stoodaa¥0aone of ordi n%a}( skill in the

art to [#34Qh Thaitem ﬁ\'i’fé‘?ﬂc%r?st}éﬁeg MGEEN. A3 R He R {ABHRCHRY I R e GUSs

siml arcoﬂ{pngﬁglfmlp@@begstmetdhaﬁ@ RSP ad) heireidhdaadb lige: (Usehinsnfehe practice
or testing of present invention, the é)referred nmet hods aq(ilﬁnaterl al s

are nowoaBRYed F))ée's“'f%‘? Pends: diReh§BwAEhaihe PRIISTS HiR7dh chain karial 1egR)

used hqHEMR o \EH) dHde R Tcﬁanh&;%ﬁétahﬂeglohufﬁbrhéé\‘ﬂyQkélﬁ%oﬁﬁﬁﬁftﬂé bn tb@brises
spemhcall@egblndsmter?’eukln (IL- 42 4Ra ( SE IDNOZ@)ﬁTeterm

human maing HiseHeand G Faghdios ?Q?”hc%’?rtﬁi’ﬁﬁ igpheltainsyREPrs reaierny

bi nds I(LedR dreg Bh@édlgl%rt%amhidnstaﬁgr’el@dn TRRgre enmh @¥nsthfregisn to@mbﬂ%éscdh@p' ex
forrredbthLl bi ndi ng oNLlRlcrH}Iex whi ch conpl ex bi nds

r ecept ofoman (Glitp HteeV'ﬂ)?B? JGiregiPNSiEaN ke tUither Bbslvjdeditoregians: %M}ypﬁ%fag}ab""%s
used hQéﬁﬁéﬁ cd :érﬂéﬂaﬁk?@eiéamrrﬁ{gewegms I(ODRD%&@E@MSE@\M’fﬁh@@bﬂﬁﬁa@&@ﬂﬁdré| ng

four pol ypeptide chai ns, ains and two ht (L) chains
i nter cc@ﬁﬁ%@%dermeddreéwqrhée%% R Héeﬂﬁ [=E VéHéPﬂmEB??%‘r‘?fé%e

chai n vglii i, @rrafgePRork HRWR-RImMWIS t@BstbaxyeaMius haths felieRiigaditier PR O(DDRThe
heavy chain constant regl on conprises three domains, CHL , CH2 and CH3.

Each’ | ifgH GO FRSokPR 3sEB4a | ight chain variable region (LCVR or VL) and a

l'i ght qb&s} Cm@%é@rn'ﬁanh@&l BiRding MR rtlond Bt ar ARibBdE @ISl "drBBb@ P &HEHIr Ses one
domai n H and VL regions can be further subdjvi ed into re |ons

of hypeaotdqqdw.apmﬁyt ) PR HARUN G [EREAe AP Pyma@tfé%qwern’f%@ FeBAYY thebiryain
i nt er spRE 888yWb PediR@iPhiRd td1ah apfigenBIE hiL-4R). It has been shown that the antigen-

binding function of an antibody can be performed by fragments of a full-length antibody.
Examples of binding fragments encompassed within the term "antigen-binding portion" of an
antibody include (i) a Fab fragment, a monovalent fragment consisting of the VL, VH, CL1 and
CH1 domains; (ii) a F(ab'), fragment, a bivalent fragment comprising two F(ab)’ fragments linked
by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting of the VH and CH1
domains; (iv) a Fv fragment consisting of the VL and VH domains of a single arm of an antibody,
(v) a dAb fragment (Ward et al. (1989) Nature 241:544-546), which consists of a VH domain;
and (vi) an CDR. Furthermore, although the two domains of the Fv fragment, VL and VH, are
coded for by separate genes, they can be joined, using recombinant methods, by a synthetic
linker that enables them to be made as a single contiguous chain in which the VL and VH
regions pair to form monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al.
(1988) Science 242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-

5883. Such single chain antibodies are also intended to be encompassed within the term



conserved, terned franmework ‘regi ons (FR). Each VH and VL is conposed of
three CDRs and four FRs, arranged from am no-term nus to carboxy-term nus
in the f oawDaeiong3mnder: FRL , CDR1L , FR2, CDR2, FR3, CDR8T/USB¥DI/0pN6B5] The
term a&ﬁtig@ﬁrb;rm}rty%dmorp@ﬁ bih eﬁhbdgfyhmhamérh{sqgssir@m chiaiiﬁ@ht}bo'd@@tél.bﬁ@}é portion"
or "ant r agnent se erejn, refer ne ments of
an ant |d6’2?(‘}‘9%/th%[?% s@teﬁcﬂm?ﬂ%s HP%S €9 ﬂ?ﬂ‘gﬁ i (igsﬁﬁ ' ﬂt ’S‘C%Cﬁs @géen
(e.g., dold4udRu4s).t has been shown that the ant i genbi ndi ng functl on of an
ant i body can be perfored ra S ul | -1 engt Exanpl es
o bi ndBPRAIT Ao GREFAIEEn B RAREEETIEON, ASLAS P SR RIS 8" port ) on
of an @Mhb&@dmdsecul tblrﬂL-aREé@ltEl’ra@\mnbn oathmawgnbelractmfyagrmm af@Bsi sting
of the VL VH f ragnent BI val ent

mai nps;. (ii) a F(ab'
f r agmertt é%nﬁ?'ﬁﬂwﬁj“q"\/\?f“?—? ELe) OQ'WP%‘H&?@”F“@@%@V%CW %P’F?etfée% Ydge at
E he) hi rig@aspﬁgg e ctar(mbﬂe)m@tcﬁdrsfdfmnmahd/eomgss%mgg@él dchaty\droan do £Eldlarglorra| PS
iv) a Fv fragnent consis n e armo
an ant ieRgs h 8\/‘3 apd @Aﬁﬁ?ﬁ&ﬁgﬁ‘?cf'@&(&% Igp ang TME‘”H@QE?B% %§44 546) ,
whi ch ceqamp&@sbeg)ﬁ,v)a VH domai n; and (vi) an CDR. Furthernore, although the
two domains of the Fv fr

a are coded f rate genes,
they cdROHd oGy, Orﬁem%%?ee&%%%{ﬁamm'ﬁ%f%%'s aory?g'zﬁ’”s‘yﬁﬂ?‘?é%/"i"@%ﬁﬁ’nker t hat
enabl eSntbfsemste@m?mmrrageneﬂnaaaﬁa mgieleboa@mécgw@mdchamewbm Mbloﬁﬁ (FRe ML ang ;/H
regions pair to orm monoval en ecul es nown n ecal cFv
ces o iTe amheriagns o08 @y al-AR Bty 0 5809: O i B et Ramay Fgg)
Proc. NedrdticalAe &b hlﬁﬁén gdshin8Beqitres, 2B &3y bBURkLralyng! tifthal maifledbodi es ar e
al so intended to assed within, the tgrm ant i gene bi ndi.ng portion" of

an ant ilB8HR. T@eﬁ%ﬁm '1'589?&5 RSP, [ISANRIS] ASAHFE }BSEﬁ“eée R abodi es, are

al so engRAPASEGThaSARWS-18r the HBbIysig f reet-uraémtérée&ﬁas Hyrdegactidlabt altoPgtiodls SCi .
USA 90: 6444- 6448 0036 neutral i zi

"bl ocki.n as used
her ei n,Pretein soNEsfeied F%WF%'Pé‘rb‘?%’“a‘?f AT 88 EW%%BS’B? mgﬂé%gﬁﬁg’ﬁtﬁ“r esults
ini nhl(bhg,in%;é);g,ogé]gob;ng og: cal activity of hl L-4 and/or hlL-13. This
inhibition of the bjological activit n_be assessed
by meadl g TORASER RIPEE el ESHSSP STV ah SO I £5R8EBF agiesh
act i Vi tyindiR@uie ihend mlaaret regﬁ)Hfbhaﬁantf'Hddy%ol@dMH Movddasléparawpeeak siedié ul ar
activation and hlL-4 bindin L- 4R ésee exarrpLes b 003 e}af

y

or conplEREhMaYingye H\é’f%?hﬁi‘ %ﬁﬁpft‘é‘tﬁ JrPPRESHMRY §F ST S R E‘P 2ol

inter Snﬁ;rnﬁﬁﬁhamﬁdnbﬂtd{)egs prR8iutdBly SatialDugapeRsIenviad acitie fromdifidreqreegmekts
regi ons In different odinents. of the anti-hl[L- 48% ant i bogy or

fr agmerff ﬂéﬁ lirteRe PPIMRRAYEF GRaint ngﬁ{semtgge FeneRATyeed| oYiasiachBt HHRBAGer m i ne

SequeNnGRSiduéd inERYoIfHRpi@d thidih. |It9{ cettaigkikdimstarel ¥n Bpitipki regl inbl08SRlbictiBe of er m
"surface pI asnon resonance" her ei n, refers to an optical

phenomet#sh harides, %UOPBIO%'V‘fQS?“R%Qr %‘K%”yygfoé‘pﬁpn te@Nt9eRe i nt eractions by
det ect i [@o40)f 'Ia'lettér*’nafslu@!?t%ntlé‘l |dHrmtyebﬂ"sea§t§mnamy alen@os," Whehirgfeingit® 3 @0sielc

RL X, acfldogr f?zg(g%wenlt tehel#esofnl |cates thathslrzw 0 t.ﬂ?aﬁ%’ altlg%regdQNlt?\aarpg?o%ngteBAu% e%ﬂgeo rAB).
insertions or deletions with another nucleic acid (or its complementary strand), there is
nucleotide sequence identity in at least about 95%, and more preferably at least about 96%,
97%, 98% or 99% of the nucleotide bases, as measured by any well-known algorithm of
sequence identity, such as FASTA, BLAST or Gap, as discussed below.

[0041] As applied to polypeptides, the term "substantial similarity” or “substantially similar”
means that two peptide sequences, when optimally aligned, such as by the programs GAP or
BESTFIT using default gap weights, share at least 95% sequence identity, even more preferably
at least 98% or 99% sequence identity. Preferably, residue positions which are not identical
differ by conservative amino acid substitutions. A "conservative amino acid substitution” is one
in which an amino acid residue is substituted by another amino acid residue having a side chain
(R group) with similar chemical properties (e.g., charge or hydrophobicity). In general, a
conservative amino acid substitution will not substantially change the functional properties of a

protein. In cases where two or more amino acid sequences differ from each other by
9



[0039] The term "epitope” is an antigenic determnant that interacts with a
specific antigen binding site in the variable region of an anti body
nol ecul e WO@W/@375a4 par at ope. A single antigen may havePEBUS2000860216%e

epi t Ope;on@vémg%&b%mmdag tﬁbbbﬂénﬂ%ﬁ@tﬁd&ﬁbtg{ﬂﬁbr @grbé BRSIilarfy &glgﬁ;@ramtsi@nal
epitope is produce spati a uxt apgsed anmi no a om di fferent
segrrent@wéféjsttﬂéo‘ir?ﬁé%%hﬁﬁ?w&fﬂi?’/?J atype,¢fihe aubstipiop. &tﬁaf‘%bé masf“%’ '®*pr oduced
by adj agpRtm&iaROwaEksovieei tHoSofiskillan Pl aHpegdd, deg Gheiron (I1994)emétabcub Mol.

ci rcunst ance, an_epito sacc osphoryl

i ncl ude noietijes h
ot oups B SO GrauplsSGhTHE® 8 ST BBk Jo S e RS cBrins Wil SERGRL | o
i dent i tshemal proPBSiba Mciuakl(y) éhﬁﬁéﬂdsﬁ@é chan%@l?mh@fﬁélﬁmé\g/atuﬁb deUtinel #idc aci d or
fragnent thereog |nd|cates t

when optima|ly ali th appropriate
nucl eot/$URHGINRs &) A pfRSICHY dppay et dorhaing %?f”@rﬂﬂdﬁhrreow& n(%JPO R? pige
conpl ermatnaré'spatargﬂ@and g;hh\tﬁfrﬁwd m)mﬁ&h@tmn&ecw@ﬁ@@lamm ithrgsing, @ld | east
about 95%& and nore erably at | east abaﬁmﬁ@y 97% 98% or . 99% of the

nucl eot!YREPHEZES) b%?éc ?f%%\%ﬁ‘ﬁ"é% Y CafP IR, B0 ing| GorFitiqsidsichalnguiiradate

i denti tand gwgrlﬂat@S afef\FT AulfBlobBiBirdhg £8e chass aﬂe&gu@aﬁ%r#aehmn[n@OMéfeﬁéd
applled to pol ypep tldes the term' substantleg] siml

"subst £NFHVRHYCATNG aFids subsitution groupgare; ¥alin ugeat?@f?e \éW‘F‘é‘M'a&S‘ﬂeﬁally

al i gnedyrosine hyase-BigitiRe dMre-adBe GNiamatd2iphithit, HAd BgpAladietylutpdpe wei ght s,
share at | east 95% se even nore. prefera % or

uence identit
99% sedtliemasve! u@w??ws?qvabv%fe@@swm %@EY ab@q&dwtﬁgc?ngowwﬁ'uslifé“ﬁ?‘\“"gg
i dent i qgg- glﬁ&hf\%&[ mtav?m&%éam GY¥ena Bt A0(1@oRSSEEH 2981t 148154450 A oncEREteRt | ve
am no aci supstitutl on

one in which an amino acid res
Lot | (PSRt SATRRAREMehe 7Y SEPRES i e APERG o 1R 10 S 2R oup)
Wi th sijkeliodGhgnmt.cal properties (e.g., charge or hydr ophobicity). In
general , a conservative am no acid substl tution not subst an |n§%>ll$%b
re

change [0p42]s é?@ﬂ?f&?a%tmﬁ?fe%&&pf’@eemdea WHiER iigkso e r@&é@@\ﬁﬁ%‘@c‘ﬁ

ani no  aghicaly AR FRSuH é@neﬁé@éﬁ & sofivaRy. by&@ln%méwarslswmgr@bﬁém@tl ons,
t he percent sequence | entlt ree of simlarit st ed

nma e adj
upwar dsSITER SERYRIEs HEINg hRast %F% [ty &@spigped & Grops ubﬁyﬁ@evﬁ GelebAns Mshins
for makithg rhétifcaBhd) FidRIMg @fn@eM@il\}e-é?ﬁﬂM\ﬂacfﬁ%ub&Q&ﬂ)n@f FeKinklant® dde art.
See, e.g., Pearson (1994) Met hods Mol

ek R A LI ER RN M R P D L
proper tthstdrmflelsdguénioe rﬂimm@tdr@e@uéiﬁe@dm&mfys@et\géwuawy lilsd pelypapiitiege,

| euci ne and i sol euci ne; é%{% | i ghadégéec hydroxg si de chai Q serine and

t hr eoni $&h 3g pMaiacges pelpetiAPH o dfleremsPRaes obHERAFRAT BRfYeE atulditiRe  (4)
ar omat i gorighCAIRiuRs tHeReNYSed, 81y, MBCG €IS BE. Rlpeblidenicpbades sy cdmasd ¢

side chains: |ysine, arginine and hi sti di ns éﬁ aci di c side 8& |\r/'|
aspartaqoé“pa?’t'ﬁfj v3ing BAST 2 Using gle(en)t o8 (RPIMIKRE 2P ”l)*Féers°‘| YBrWHA 1y % ¥§ei ne
and metd ASEA (Y. eFRETARL 2RO FASWﬂa)tﬁrMﬂd@éfbuyhn%tsﬁ@mSﬁB@éédt b iePiBe edtiy of ar e:
val i ne-| euci.ne-i sol euci ne phenyl al ani net yr osi n YIS| ne- ﬁ?%l ni %%

al ani néhg a39ions of #1s pegtey lapdel % 18e ayRy ffg’lsr?@ Gge 4Rprgon (2000)

Al t er nagjpys| Ano@\eepmréwél Mﬂhmameac@ematmg 8 s@cﬁ%rﬁb@ﬂg\% ihaytiegtoda Patabidev e
val ue in the PAMR50 | og- el i hood matrix disclos in Gonnet et al. (1992)

Sci enceCopERRing 242509 AYE! erAOf'ﬁ?BH%"r‘:&FgPV‘ %@?f?@ﬁ’?fﬁ?m%s i85 CAPRIERPTOPEM Ny
change BigNSN@sPediANRPETHVE TRUASTN, lisihheleRANpatbnh@glsi Bed id@oditschul et al.

(1990) J. Mol. Biol. 215:403-410 and Altschul et al. (1997) Nucleic Acids Res. 25:3389-402.

Preparation of Human Antibodies
[0043] Methods for generating human antibodies include those described in, for example, US
6,596,541, Green et al. (1994) Nature Genetics 7:13-21), US 5,545,807, US 6,787,637.
[0044] Rodents can be immunized by any method known in the art (see, for example, Harlow
and Lane (1988) Antibodies: A Laboratory Manual 1988 Cold Spring Harbor Laboratory; Malik
and Lillehoj (1994) Antibody Techniques, Academic Press, CA). Antibodies of the invention are
preferably prepared with the use of VELOCIMMUNE™ technology (US 6,596,541). A
transgenic mouse in which the endogenous immunoglobulin heavy and light chain variable
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matri x. [0042] Sequence simlarity for polypeptides, which is also referred
to as sequence identity, is typically neasured using sequence anal ysis
sof t war e.wBneotogiss7sanal ysi s software nat ches sim | ar seqBREMASI0095521G8

nMeasur eggidhs Slefebiatdd WitReel c@ﬂ@%&@hn\gaﬂnﬁdﬂﬁva‘ilﬁb@&éélbﬁé @&ﬁalléﬂ@b@wwﬁ fise and
ot her nodifications, including conservativ

no acid, su tltutlons For
i nst ancAtioesel ietsrasheang \WBphatic relissHt ane- @ﬁ@@r%ée%?feﬁﬁﬂ”ﬁzgf‘?'ﬁ @i ch can
be usedxpidsh afRfRitst mrlﬂﬁﬁﬁﬁfc%eﬂé)md?béfflﬁﬂeﬂez\nﬁeéwﬁaﬁﬁaft@ﬂmh@&mr@baréeqUence
identity bet vveen cl osel %/ rel ated ﬁgerg?galhh such

as hono| o
pol ypeptmpes! IOsHPHEP CPE et a%‘b%‘é‘ihe@b NSH2re PCBRRGRRN SF Togt t‘FqJItot ype

pr ot ei Nyl RybibbRb kel hfdsafht pr&@fe a%ugodleﬁ&c}(@f’t@tf@rbrﬁ?én of iNRkragpe piNade
sequences al so can be conpared usi hg FASTA usi ng defau

t or rec ded
par anotBredng s rBh TPHOCEE (e PerdrPhginEnd RN miay be inoleisshand irep ASTAZ)

provi defspbhig &l&%tosco?@&np@rg%atof FRHQNE @héxﬁiaﬁ& light cAbint SR a8 a9 forétbia
best overlap between the query and search sequences (Pearson (200?{% supra).

Anot her™mt & BiofeephinForellt ?Hﬁhmeanc'égrﬁ?ﬁrﬁ“i@"%?“%‘bjt@%@”&?d‘?%@el%‘i\t/% ionto a

dat abas®e6iRALRaLE Gnfbddidsdf tHBEIRbIOEgSAS UENE Bghtfanamedif ERiitdhapbe Mdlaes | S
t he cor@_ uter program BLAST, especially BLASTP or TBLASTN usi ng default

par amet@iestly feera antigey-spesfficdeprliockesal . (1990) J. Bi ol . 215:403-410 and
Al tsch ;{bo&i ] Ble Dl(lA%ﬂZc)dlﬂ}sth'eQﬂaﬁa@ékébﬁorBQﬁ th@ﬁea&?%&d ‘ﬁ%@c chBneRafH dr@iBod®f argunman

Ant i bo 0043] Met ho for generati n% hunman anti bodi es i.ncl ude t hose
descri U%‘Hat?ﬁ andg GPer@Pb(rJr‘ﬁf‘%d tolaN B egerslingyth® hupapdigaxy ang light $63)7 FoRgientr e
Genet | Cr§g|3n§-3T12e'Lﬂ)NAU§tr%n%k§re%di lntéscéﬂ %@Zbl@%?exp{r@&%ﬂ thBeG 5 Hush hadhtibedy.

i mmuni zed by any method known in the art (see, for exanple, Harlow and Lane
(1988) 'ﬂr‘ﬂﬁpﬁé'a?ég‘boﬁl”l_e&‘bé?%?%'r@am&?“ 1988 Col d Spring Harbor Laboratory;

Mal i k ?054@ | AreiB8dies AR bk tﬁé’fbb&ﬂﬂﬁllyﬂ%‘eﬂﬂhrq{bl@@mng%ﬁ@d?ﬁﬂll@c&b’t@&mer%n or

Anti bodi es of the invention are preferabl with the us

VELOCI NVIRIENE FACePiOr RABPRRAMNT mﬁa@'@g@”ﬁfi@a” w %"f%gﬂ@ﬁw@ua%ﬁ?éwﬂ r?fwm ch the
endoge%lérﬁéﬂ{ra@@mtambh@dé&awm@p@tdmgw (Oﬁtﬁ)'arrhd\b%'?ﬂcﬁﬁltl@rﬁ 861i5A§-dapendent

replaced with the correspondi ng human variable regions is challenged wth

t he antfejapediated Aytetosisity (AIAEC) y stantgid of 80 @RtibRAYHS pepqrigt igtie ability

recover&%nfarnﬂmdm flmcﬁﬁlptéﬂ@ént Sﬁ@ﬁféai"atélééll-déb@h@&wt cﬁa%xlcnymma@s enCbiype BRY be
fused with a nyeloma cell line to prepare innorta oma cell |1 nes,

and such #BPAYBYRY Pesrelectadfising Pesis of WeHeEr 'éﬁd’eékéﬁ‘ké%%loééhet iibgainig mediate
hybri dogigot6éily. | i nes that produce antibodies specific to the antigen of
i nterest. DNA encodl ng the variable regi ons of the heavy chajn and |ight

chai n ni2048e WW%‘E’@H”W‘OM"?R%‘ ?"(’ftéfbté‘lorf%‘[‘%th?%‘?‘f?fﬁ?‘&c‘ BHWtMNNIEegi ons of

the he%er‘é@@rhé?tyaﬂ}dorhé ih, gmmrﬁuno%wbmnamomueb@%neé@é giaBlerFBMr-&%err oduced
in a cell, such Alternati vel%@PDNA encodi n

ant i genekyetiof a%WfPﬁ'ﬁ’}af‘%y éﬁq (‘%Q)W%Q" which Hie dapisAse @e'rdéﬁﬁ’%'%%' tHfant'Wf?“fhiati‘nt

and heaygavg Qﬁéuﬁ%hs”ﬁwefb%nd Sol @Eé&émd'fcﬁrﬁ'ﬂttﬂé/d:%w@r@m\bt @fkad SRE6iefdNGin disulfide
| ynphocytes. [0045] The DNA encoding t he variabl e regi ons of th&e?d%t and

|ight chRidagnee meecWmef BRaw 72188 kPads faregd sAmPessckof i SpvaleAletPUP
encodi ngedv/Pen&iHRAl-HRB8iy)2thebd s BB PesiP@aleditly difficult to separate, even after

affinity purification. The frequency of appearance of the second form in various intact IgG
isotypes is due to, but not limited to, structural differences associated with the hinge region
isotype of the antibody. In fact, a single amino acid substitution in the hinge region of the human
IgG4 hinge can significantly reduce the appearance of the second form (Angal et al. (1993)
Molecular Immunology 30: 105) to levels typically observed using a human IgG1 hinge. The
instant invention encompasses antibodies having one or more mutations in the hinge, CH2 or
CH3 region that may be desirable, for example, in production, to improve the yield of the desired
antibody form.
[0048] Initially, high affinity chimeric antibodies are isolated having a human variable region and
a mouse constant region. As described below, the antibodies are characterized and selected
for desirable characteristics, including binding affinity to hiL-4R, ability to block hiL-4 binding to
hiL-4R, and/or selectivity for the human protein. The mouse constant regions are replaced with
11



regions. The DNA is then expressed in a cell capable of expressing the
fully human anti body. In a specific enbodinent, the cell is a CHO cell.
[0046] ArwORzodvess7smay be therapeutical ly useful in bl ockicmgisao9/062168

|'i gand-deB8f&Ph@hah BoRt AR FdHdhsQb géﬁéuabs fhke A@lyNRERPL b6 BP 6NBB InveRt®T, a6t | on,
rather than by killing ce roughflxatlon of conpl enent

(conpl ENBRPIIEfsAR AT ”@9@8‘? ?9@4:?&‘9 1(epeyeraple: PP NParT c?ﬁ?- 273). While

ant i bodpe e&m&%&.o@%sba@@%@w@ a@émﬁ@%@bwﬁ& M)gh ety GPNgérapihdihggi on
of an antibody is inportant in the abil %ﬁﬂ? an antibody to fix conpl enent

and medindttarge ?FPeCH@B\éﬁEPé?ﬁterW%f%ﬁﬂedPt”ﬁﬁ régiRB- i sot ype of an anti body
may be sel ected on the basis of whether it is desirable for the antibody to

medi ate_cytotoxicity. [0047] Human i mmunogl obulins can exist in tw formns
t hat ar%"'éﬁ’a@dl@?ﬁ?'éa Wtﬁ?'ﬂ?ﬁd-@ch%?'é’ﬂlﬁjenel ty. In one form an

i munogbekayl i1 é@é&p@} EntbBARE ke Bind t6 bRk ulPdpitedak %Lﬁ@\@%‘i’éééodlo&kfng assay
approxi mately 150-1 kDa in which the dinmers are hel d_together by

i nt er ch¥ich aﬁé‘?ﬁﬁweéﬁﬁeﬁ 'raﬁamw PRbLasHRLPE RAAbe BRI edo rqwert’H%thH?WF'é‘d%r e not

|'i nked ahind Qéaﬂnﬁ"f?ﬁhtﬁlaﬁt‘ss;%ﬂtlﬂéiSIO@W&EQZ@We@!%dsﬁwl@f&@lmguﬂ%?@(brkDa i's
formed conposed of a coval entlgﬂfgou | ed Ilght and heavy chai

( hal f - 2fPHIE QipRVagrRISl Siso IMAdHERNe Msdefssiieh 8REPYoRs ?’TCIS&J”I ePiqpesxpariane,

even afdrprcrahdiddadifiebiidn§ dfeatidedid.camitR dnh Jﬂé}}é@f‘(%!m@f (2BPPERIBEHE S cidhcd: esgyecond
formin various intact 1gGisotypes is due to, but not limted to,

struct %) di fferences associated with the hinge region isotype of the

ant i bodyesdjn Mo@ﬁkam-ﬁémé&%m.ﬁyxmmd alSUREEWA HE A@ﬁgémsﬁmur@med paghaly of
the hunan |g hi nge can significantly reduce the a rggarance of the second

form (AFrf@fi'!“ge(tASzﬁ‘IP) ‘S(qg‘ggbodWtéélﬂgaF'zqsdﬁ@ﬁ&UHWr%@c ongbantiegdies (PHBtcal | y

obser veglddddngathshheBR rcHatigéhh BeRrdidd & m@%mraht.wyﬁﬂé bmamgrw@m@a\s@e@;&
anti bodi es having one or nore nmutations in the region

t hat rra@m'sedud@sqheame@y of @mzy&@aﬁﬂyémq'feﬁdp%@%ﬁvf&feSt(HS Prﬁé%&@pid%% el d of

t he  despyidaiiit D ODY4/0861920).084&H cdidddry HdyYefidtt unRLiEieBitdpe SitherBistitctly
anti bodi es are isolated having a human vari abl e regi on and a nouse const ant

r egi on. diffiereqdfeni Bogriigly BW“aPPl‘ég é[‘f‘ltt“l %GP'E’é’eé?@eE?fé?%@( anetoeicralerers el et ed
for desiemb @y@%@ﬁv@%@a hl?éri'ng of gérﬂﬁ.ww inghtkbnatitBediat, féu@h that tRarbteriddton

ability to block L-4 binding to hlL-4R, and/or selectivity for the human

pr ot ej ncamh?efoﬁﬁ%é’rbgﬁﬁf‘%ﬁ%’ disHpFtREbedies. rWhen aerliefite RYdoMaFFRARNY: MiHSt ant

regi OnSmBPfeQ:ﬁlfbﬂé RlcAtifidagork yﬁ rlabé wbmaamar&tdnagwltﬂ%e@‘red &%réd‘ﬂé’r@ﬂ&é OMAPfrﬂéy be
exanple wld-type or nodif &564 or (for exanp QID NO 2

272, 278¥¢d tWiP'F é“ec k- 480?@'?8‘?1?3 P Pdﬁ’e%‘?ré@foegfomoﬂﬁé\* 90%%%6'%'(‘%““{866”"
speci fi&itpgs. hi gh affinity antigen-binding and target specificity
characteristics reside in the variable reﬁl on. FI t ope Mappi ng and Rel at ed

Technol B85 8s Aqrntmysetd fa@ttadns hestappIeYdhe &mes eélarﬁlg?'barz? PEYTPEAUED

epi t opeys, ForleXdirple pﬁﬁ&ﬁﬁm@neﬁké@gnca@wca%an@s ThBahtiglessbidhefal BeHar | ow
and Lane supra can performed. O her nethods include_al ani ne scannl ng

nut ant s'mr@f&ﬂtzieaéntﬂ'tb?rsb'ﬁ?@ﬁ?f&‘é’ $Utre8s OMRRIFRIYENRBEALS olheJaiter£28063) | or

pept i depgboRvadtthaRAb shSe, diasdfisliénas 2 FRIRIL UNEXaB deRictiopassyci si on,

epit Ope(Lﬁim(ﬁtlr:eicéorp TX). Because of the capacity of LUMINEX™ to handle multiplex analysis with
up to 100 different types of beads, LUMINEX™ provides almost uniimited antigen surfaces with
various modifications, resulting in improved resolution in antibody epitope profiling over a

biosensor assay.

Bispecifics
[0052] The antibodies of the present invention may be monospecific, bispecific, or multispecific.
Multispecific antibodies may be specific for different epitopes of one target polypeptide or may
contain antigen-binding domains specific for more than one target polypeptide. See, e.g., Tutt et
al. (1991) J. Immunol. 147:60-69. The human anti-IL-4R antibodies can be linked to or co-
expressed with another functional molecule, e.g., another peptide or protein. For example, an
antibody or fragment thereof can be functionally linked (e.g., by chemical coupling, genetic
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and chem cal nodification of antigens can be enpl oyed (Toner (2000) Protein
Sci ence: 9:487- 496). [0050] Modification-Assisted Profiling (MAP), also
known as WORIWas3Btr uct ur e- based Anti body Profiling (ASRPX/USg0/0mab$hod t hat

Cﬁt egORiHES n!oﬁé&@le‘ﬂﬂﬁé%ﬁ_b@ti@f oﬂ@ﬂ@@i@)g&% oAbl thodi cfgsergnmm)l%rcﬁnmw edcraml i Pst
the sane antigen according . to the simlarities. of the hindin rofile o
each ar‘f‘PPW@ﬂ?r%tb@d)ﬁ ﬁéﬁﬁ"t@apgffawe@n%@i‘??a? {”ﬁp?ﬁg&ﬁ Yiaggu! ?Rﬁcé‘é%“gﬁ?‘iya @sa (US
Pat ent sApgHd iAdih@Bpddikity.cation No. 2004/ 0101920). Each category may refl ect
a unique epitope either distinctly different from or partially overlapping
Wi th, an epitope represented by another category. This technol ogy all ows

rapi d fiHelfsdutid AdmB@teitionaddyFomanaiiesd antibodies, such that

characteri zati on can be focused on %eneti.cal ly disti E}ggt] e%nﬁ_ilg{)ditﬁs.. When

appl i edO9F3] BN EHiRN BIOVISER IRGRPaUED CRROFURNS| SOMBYIEING et -edt PUPO8es Phr e

Elyﬁriélg éﬂBQig_Qi%gWa?meﬁ@%ér@Gf sihies pebeftimian@sn. Padmiyishetiorsefdhérapaaict t he
- anti bodies o

odi e: the invention into _groups .of antibodj bi ndi ng
di f f er SRMPEBIIPHHESCCPTIRRE WIYBRHRVEHELRA Wl”qﬁeo?"}o”%{rl"{s@ﬁcﬂ‘ﬁ‘ﬂi ﬁ%gagfer(i?gfqﬁ?’e of the
im;Dbihléx_éi%deln@é)bh@emeaa ROFAIER, inCotEbrafsl intb G6rmRNAITRS & prpvide @aprptéd enzynes
and cheni ca

agents. The antjgen protein may be impbilized on _either

bi osené‘@”s@ﬁidﬁ%]'%‘ﬂ%ftaﬁéaé“:&rarﬁotﬂ?%%réﬁ@'tﬁé%éf.ap?ﬁ@%{f’ﬂ?&éwsﬁgn;5’? QU e
\(NiLt h, fi@[héeﬁ%ﬁﬁmb%n(maw%@&§|ayh§rmf@b?ﬁmecwi$t%m@?inﬁwmsNNMX(Taaetmem;smtagloes,assay

um nex rp.., . . Because o capaci of o handl e
mul ti pl“éackfdgh"%n%%ﬁ%;ﬁﬁst?“w& &WF%?%WP%{'%@‘[’{H?@E ra%i?n?,“pﬁ@ﬁf’)%%(@t m
provi dgsasilsBintmdH, ijdllidse dardl, ole Mpri! fpRC@atiovid & atddriQusntairthd vesiddsogach
resulting in i r’rprr oTyAed resol ution | B (%nti bodq¥ _eg! tope g[_.ofi l.in over a .
bi 0sensr-BOEE( TING"S F4 £PRIWI3t e 95V FAKS BPRITHIORIPES 1SS O RV PNt PRVt i on
nay l;e W}Qﬁﬁ%ﬁdl&onﬁw 'XI(io&y_etiﬁ?leﬁélbly%:@l@@ﬁ@e{rio@s wiﬂlédu?ﬁﬂ%ﬁ%hﬁsgpsmtsbb@di es
may be specific for different epitopes of one et pol ypepti or_.ma
Cont ai B EGERTPHE T LERSRENANIEH SePPIEX 157 At ROVRLH BonporRPamm of
pol ypeptychfentsSRE painral fdrHlatihs SPDA (16381 ) Pharnh SaLTevhnol152723803189. The hunan
anti-IL-4R antibodies can be linked to or co xpressefd th a;})ot her
funct i JAGPAInDIeRATESN YRS deREGINGPOPEDt F%a‘b‘fthﬁrséﬁe ﬁ.s\ﬁnﬁ@Ft@ Znpl e, an
ant i bodyyQpisferéad wrEet didkake ddonaAiBnd eolits B bidMakreiion, iank &tk (@, Yvherbiechemi cal

coupl i ng, geneticfusion, noncoval ent associ ati on or_otherw.se) to one. o
mor e ot#EPOROPIELE PEESRITYRTIBR IS %%?éﬁoratgeaaﬂ%tfﬁré%ussisaﬁ?'Bawﬁ%'a#%aaimateff

- fragmengimn L urRN9EN 68uBpRIcHD@GE bivar®igedust ihtrspeeudly adamistaady awiiddy af tecond
bi ndi ng specificity. Therapeutic Adm Fi st r‘@\ti gn Sn@ For %gti ons. I[|t0053 The
i nvent | SASYH SVRBERT RYERALE A PRIIESRPDST BIBHE O SABPPEiAgn /e Patk Yeipht AR
ant i bodiferally At 982-tBiaBBitTY abs @I HoSaboDes, e b6t . fetonbes BB ing/kaMelyi on.
The adm ni stration of therapeuti c conpositi o?s i n accardance, w ﬂhets he

.~ and

: ; Wt
i nvent i Wei9 IDepsadiga o thessevedly littnciditioaptng fegpeneya0d “é%g‘i'rﬁf'%fh?
ot her agatent &atheddgudidtcor porated into formulations to provide inproved

[0055] Various delivery systems are known and can be used to administer the pharmaceutical
composition of the invention, e.g., encapsulation in liposomes, microparticles, microcapsules,
recombinant cells capable of expressing the mutant viruses, receptor mediated endocytosis
(see, e.g., Wu et al. (1987) J. Biol. Chem. 262:4429-4432). Methods of introduction include, but
are not limited to, intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The composition may be administered by any convenient
route, for example by infusion or bolus injection, by absorption through epithelial or
mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents. Administration can be systemic or
local.
[0056] The pharmaceutical composition can be also delivered in a vesicle, in particular a
liposome (see Langer (1990) Science 249:1527-1533; Treat et al. (1989) in Liposomes in the
Therapy of Infectious Disease and Cancer, Lopez Berestein and Fidler (eds.), Liss, New York,
pp. 353-365; Lopez-Berestein, ibid., pp. 317-327,; see generally ibid.
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transfer, delivery, tolerance, and the like. A nmultitude of appropriate
formul ati ons can be found in the formulary known to ail pharmaceuti cal
chem st s:wBeniwgsmn' s Phar maceuti cal Sci ences, Mack PublPCTRisSa@Ca1pany,
East onjod#f il B@%l | &Qfaﬂbﬂ:ﬁlheoﬁh?al rmaieéumda cofr@bsmmam Be dpifveteyia a q@asbmi

oi nt rrents jellies, waxes, 0ils [ tionic or

cont ai ¢ ﬁ@sev%’ﬁe& 8 W?@@?Poggn?ﬂtii@%%ﬁi’ Wt%@egé@f PLGHPEs: e {}g%_@us
absgrpfdml(‘lCﬂ?%e‘E%lo@édl -Erilg Watzei) ?Iﬁldnméreémbdmrﬁéﬂwt p@mmsn@n&tenemﬂaalbmsfadd
car bowax ol yet ene of vario nol ec sol i
gel s, A5RE '@%W%/a'%%"Q?t'ﬁ?g?{ﬁ%’grogﬁ%ﬁﬁﬁeﬁ% PGSR 'Seé‘i\{% )aEiDg’) %@\?/e “3t al.

" Conpe Gt SHNFRIrid 8 $I 7). emty?et bAsthpesapsdhant, b eoitdliat irelesse fHSkn{ AOR) pldcdhiar m
Sci Technol 52:238-31 [0054 The dose ma]é aaﬁ de\pﬁndl%}g ucp(gon the age
and t h& B %ffth%lcgrua?%t&nstfa teieAEpe PRI 2 fagigR et B SKER!C EEREFTS ons,
route @fy adgbdyoh!ihdMddiinl ABHIkatitres dfld@@troWajameléds@ au;ﬁrebmlyz @b. 115138, eo®4)t
invention is used for treatin véarl ous co€%| tions gnd ﬁa?ggzss associ at ed
wi th | Qe conioliad r5l¢ape svp%s%m%%f% Ipusped RURMRVISYERS1%E | ERETs1 y
adm ni ngrﬁphq\r,gmti body of the pr esent invention normally at a single dose
of about 01 to about 20 ht ref erabl ut 0 02 to
Sbout 10058 Jhaimetans prraEaLns Bia) o dRieos [BBe o HEREno syPRaA RS
\c/i\BI 9["[ |nt%}?%{hﬁb@amnﬁrm?w&rﬂgé%oﬁé dripenf0oiBek, telté)ﬂgﬂets_bﬁhjédftgbllaqup}arai@dst he

uration o e treatment can be ad ar s deliver st ens
are kndU@y Rmerepaigd ¥ mribers RyPAEHKAPYR e Ort%@kﬁ%aﬂ?d@?ﬁ{ag%aqre%%ﬁtb%lr??%ﬁe of
the i nypeidrom e &; By disINRP SUbFSridMy drienulHHHQ MRS antibody GDM éaltcdmrlbed above
n crocapsul es, reconbi nant cel |l caé)abl e of ex;g( essi qq‘r t.h tg Equ ruses,
recept df aﬁm‘ea%@%ﬁa@émgf%n?@ejee 4 FONVERKO yaﬂse‘j? 9@??“05‘5 i Chem
262: 442918832hedilRibOdRciIns, HefOaeCtor eRarhple) preiolddidal sdlidenart isbionictsetlitibo,
intradermal , intramuscul ar, intraperjtoneal, intravenous, Egggt anﬁogt? g

ere

i nt rané@ﬁ?a'n‘%giﬂ’ﬁﬁ%la”%ﬂﬁ'&”@r“é‘l“ﬁ%ﬁ??@@ et?h@’h%r%%’s?? W 1™

by any Jp@m&]ateeé,bﬁuwlambeageﬁpéucﬁ@rahl Aediyl (e Ustharblb polkl¢sholNe g6 brapylenby
absorption through epithelial or ocu eou I| ni.n é& gs oral nucosa,
rectal S¥@ |pﬁty§§‘b/|eﬁ§Ig'yﬁﬂiéc?s%on'%l‘%sﬁ gty %a‘i/ t‘ﬁg@ Q¢ d[oget her with
ot her l?(br L &etrttdng (@@mow%dag@trﬁfﬁ dréééﬂdﬂécséds@drloﬁl)] éxanAbaqesM@tméﬂumouheieocal

[ 0056] pharmaceut i cal ngom tion can ﬁ al so delivere {11 heS| cle,
in par tqréﬁmoyﬁdd?%o%ﬁ?@"e(%'éé YREgEH 915 o¥Hieh AV Esesl e CaBEnatURWIN &1 o ¢ ot

al. ( 1%%ﬂ)bllizmgldgléﬁﬁéﬂéﬁ?aslbléni)hfbeﬂ_itféﬁéi%}éngﬂ alcBh@ Cétc 0T8e Dijetian ehiandezasdrr |
Lopez Berestein and Fidler (eds.), Liss, New Yor k, pp. 353-365;

Lopez- HEPEERRY Hied; inpRyapPrgRTiats #71P88!R:  see general Iy i bid. [0057] In certain
si t uat i [p0s9] AdRniigasuBRE el bisRmatamRaSdo paBiticaob eralef pafeh'@da! uBe desxpibed ol | ed
rel ease system In one enbodi nent, a X%g LIJ (ﬁ% g&\ P\genb supra;
Sef t on 3PPYGPIe RIReSES Ifto dREA9e BIMBHIEF Uf@r@%efﬁ ip)fit a RV R&EC odi nent ,

pol ynerihgreBRhA! iSUch d@é’égebf@rrhl§ﬁ1da (sdosiBtieRl foheRhinpal iaBMRss, @fuscmtsmebl ed

Rel ease, Langer and Wse (eds, orida In

yet andﬂlﬁétﬂor@%@ﬂ?%ﬁt supp é'&q{terso?tf’ he @W@H@teol?g@ﬁs?ﬁ%ségr?nﬂbo?ﬂ i n‘?OHS

proxi m giéhepafuytabsutos)ﬂasmalrﬁg 08" Soshas @i, in bhina doss| Wspedglyankhe farh baiejection, af
t he system c %

is preferred that the aforesaid antibody is contained in about 5 to 100 mg and in about 10 to 250
mg for the other dosage forms.

[0060] Single and combination therapies. The antibodies and antibody fragments of the

invention are useful for treating diseases and disorders which are improved, inhibited or
ameliorated by reducing IL-4 activity. These disorders include those characterized by abnormal
or excess expression of IL-4, or by an abnormal host response to IL-4 production. [L-4 related
disorders which are treated by the antibodies or antibody fragments of the include, for example,
arthritis (including septic arthritis), herpetiformis, chronic idiopathic urticaria, scleroderma,
hypertrophic scarring, Whipple's Disease, benign prostate hyperplasia, pulmonary disorders
such as asthma (mild, moderate or severe), inflammatory disorders such as inflammatory bowel
disease, allergic reactions, Kawasaki disease, sickle cell disease, Churg-Strauss syndrome,
Grave's disease, pre-eclampsia, Sjogren's syndrome, autoimmune lymphoproliferative
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e.g., Goodson, in Medical Applications of Controlled Rel ease, supra, vol. 2
, pp. 115-138, 1984). OQther controlled rel ease systens are discussed in the
revi ew bywDangs3151990) Sci ence 249: 1527-1533. [ 0058] TIr€Tiusp@oetibe

pr epar adyh@itnd B¥tolinalntdSerHOSRIhnAE NBarfetls és@bﬁ@g@na&t&mrﬁmmr&eous
i ntracutaneous and intramuscul ar injections, drip infusions, etc.

i nj ect dBPICYPED ARG derenaiatip, B'éeraf'\é%e"éa f&?yo%taﬁ%@pfﬁfeaﬁ(%ﬁfeyu BnéviRs. 8&8»

exanpl gooéhe vhem%hﬁa% éndyn%ééé’é EPMSnATRY tmaﬂégmmeh tH Zhti-IL IR SHtSGY) ¥i g,
suspendi or emul sify the anti bod ¥ or its salt described above in a

steril e a%fwm%ﬁﬁ%ws@ﬁeww ipfrvitB AERPbINGIARP Ul aEpNt dro-

I nj ect i QRSnisPRichPdREHRMHEToNBEPN 4r8hof IMhiRGILtb RSultahBEiLadhifistratdn, 8¥@NDI €,
physi ol ogi cal saline, an isotonic solution containing glucose and ot her

auxi | | dPgudgyaeateenidegimengin Whicha) apé-lrdBRNIBOBRRANEASHOFRIMANT, isApministered

appr opraadLt éﬁ&é)dunhg i dAArRAA e afhis 18 indbivas §@rh91|lstérﬁrg§ht let HGhys @
pol yal cohol (e.g. ropyleneeg ycol , pol yet hyl ene g a noni oni.c

surf acttaﬂ'taPF@'Cg'?‘ge”b*@I’f?% Bt %COWG@@BGWE@%W@V P?Iaéﬁé’e( Eof aRfpgordRiduct

of hydrQgrnategineAsit®baPihildody #agmes of é‘@o!gblé)éyf&%ué&eptté}eé@Ig@éﬂwt@g"ﬂhlxs@yed
e.g., sesane oil, soybean oil, etc., whi may be used in conmbination with

a sol ubiN ar#Ry By Bledicatieh(cagicaeiRtads., a@m@é&!@a' genizybetapeRns, lewiaiienthe

i nj ecti Hfaddmiss, &éﬁtﬁ%gctnun@awn@f@enratadevonfeu&dts@l )WhiGmap BE @BIVePdEH\RIRRAETiEH
[ 0059] Advant ageous!|y, the pharmaceuti cal rrp05| tions for oral or

par ent e¥ithei SEPWRERIEMRANSa HB\AESPEEEC ﬁﬁ@ﬁﬁlﬁmt ith 8Nt antikodiner rtikedyni t

dose Suwatg%rﬁefﬁqbﬁm@nﬁm&a%etaamlrﬂaéﬂeuwhw|edu ShSonistUi Rh GeFRBACEA! dFFani N a
unit dose include, for exanple, tablets, pills, capsules, injections

(anpoul lesly, andagepiski Ten peeond @gent maeinglkk, ﬁ'f'e Bf mPT?e‘e'é'f%ﬁ‘%?efﬁﬁepé?ftﬁ%W‘Sts

cont ai W%Qre'aﬁdlg@ragrrs@ul:y a§léﬁé¥b|c5nﬂa‘?nn59tgryrﬂiséé§és 05 a88h ALY laller@icdNEfarfiNsS
especial |y in the formof injection, it is preferred that the aforesaid

ant i bod§f IukoligRe saeeter PAtagBBIEES IBelvds kl‘ﬁ@rehﬂo"éﬂﬁﬁf‘e? 0 H9BIAUkes! PRENIEESENG or

the ot hefindestatelsabst ag#e(ﬁ@ﬁﬁl/ 2@ LcAdhSARBItARYUCARs IORBTORRIRS of 2 TR
ant i bodi es and anti bod ragments of the invention are useful for treating

di sease§tangereat. WLST M- 8h”—a§r‘ér ILgredtaggnist-nhi bit ed or anel i orated by
reduci n@oééa Fhasbidt ikentl bS8 ﬂicﬁ;@ééjﬁfe%sbfb@ bHP 8- nom aﬁhﬁfd@%? Bt ZAhiking

abnor or excess expression of |L-4, or by an abnormal host response to
| L-4 prfﬁﬁj’@qqt gascriped heqed) intthe) ”@Pﬁ@%‘é@ of Wﬁé'ﬁa'a?@t for vategtnesnt oha digREsHYdi es

or antifoshef LRBRNHS d@‘eafs@sr a@&haﬂ.@ |m{>r@oe@waﬂb%te@5mhm.bﬁéaso¢ﬂeﬂﬁwldl ng
septic arthrltls) herpetiform s, chronic |d|o athic urticaria,

scl er od@hikgion ﬁwéwtr%mﬁh@rr@@arﬁtﬁ'%m W oy éc"ﬁ"tn Sxageles ghstichiisneses ot e

hyper pl @séraersRitiERNBIGY. FHnPifs FRFSetifAG, afroAsidiFathifulikaridRERIPmar severe),
inflammatory di sorders such as 1nflammtory bowel disease, allergic

react i omertieRigsERINng; Yoippe's Risgrse beapN pm%%lﬁéper@ﬁaﬁg'usg Pﬁﬂ@@r% FRAMGe,

G ave' sinfiRRarey diBb@eRC bATRR irdactiohd Ka@Rsski %i)é@géé)%kleaééﬁl@is‘éﬂb@@hurg Strauss
| ynphoproliferati vesyndr one, autoi mune henolytic anemia, Barrett’s

esophag@§drama. SiravAmdiserss preseclampa, cﬁj?gfgnésy%ﬁr%'ﬁfecmﬂ@wn&t is, ulcerative

colitis mfphgér@ﬁsfbr%tlvé‘%d'ﬂ@rﬁgrélﬁélﬁﬁ(@@%ehﬂlro&lcEnéﬁﬁa §99¥tts%9&§%u§_he i nvention

encorrpasses combi nation therapies in which the anti-IL-4R anti body or
autoimmune uveitis, tuberculosis, nephrosis, atopic dermatitis and athsma.

EXAMPLES

[0063] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the methods and
compositions of the invention, and are not intended to limit the scope of what the inventors
regard as their invention. Efforts have been made to ensure accuracy with respect to numbers
used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be
accounted for. Unless indicated otherwise, parts are parts by weight, molecular weight is
average molecular weight, temperature is in degrees Centigrade, and pressure is at or near

atmospheric.
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anti body fragnent is adm nistered in conbination with a second therapeutic
agent. Co adm nistration and conbination therapy are not limted to

si mul t anes00dsBTSISt rati on, but include treatnent regi REMAISRVIMEIGH an
anti-I1L-4R anti body or antibody fragnent is adm nistered at | east once

during a course of treatnent that involves adm ni siﬁerl ntg at | east one ot her
t her apdunPladefenegtigieoifiyman Antirodigsdadiuman Uyt fereP®Eent may be anot her

IL-4 ar[b@aqnvﬂoc:ﬁ\wmhn\@“ﬂ aned (ﬂ@geﬁé}bhm%%&tmgynér@sm 5405 wares ol ubl e
cytokine receptor, an IE anta onist, an anti-asth

(cort i dBswBRsH yéth harand bR lafR agetR Naseed Oé@c?ﬁl*’é’t”?t"’“ P BBy aemonkey

ant agonhvakgca HaBENLME 9.~ 4R|(H1¥ILQERS@IE@ IDSRONEEE pRktein 8F DNRETS bbtaW’tb&lhwaﬂrﬁy be
delivered by inhalation or other appropriate neans, In a specif

enbodi HEATNCFAPORRR.ANTala weEm B hssayEnYY PaRstes SUsTY PrhyRei aft?fb'%ewé Ci%%?ﬂ i on

nmay be fid,Qi-fEesRH pobiYorBsdebsrhem it BERRdsEIon oF WAl afydn regstREEPt , Or an
I L-13 antgﬁonl st. The second agent may i nclude one or nore | eukotrjene

r ecept dPO&RIt ¥Wh6hitke @'qe@tiafr’@étm@i'@@?"d@W”g legpoase. Anfikedyrexpreseingineg/spere

di seas frvedtdd andda s WitRAbuSS h\‘?él@h@sce"@baf@ﬂh ﬁ§brm‘orﬂa%u oG Friz@ 8ty FREgHR-Or
antagoni sts include but are not |im nont el ukast, ranl ukastslrl and

zaf i r | uiegsific antihodies veia iseided dirRelly frﬂ@l t[]%ig C&"%Vitﬁwtﬁ‘és"?%tﬁl BYYYP2 §elch38s one

or mor ejeRtriked D § St ABRTFMNEatioRIBRELLETB4BA1! herlin s|pr|ﬁceﬂl§/ ifdorpbrate@By agoni st .
[ 0062] The present invention also_includes the use any anti-|L-4R

ant i bod?feéf?”cﬁr‘l"ﬂ ity BRtreiYn ditaRie fecagRERN %?@PYﬁéﬂeﬁ%?%PHq IiRgs Waffuf act ure of

a nedi Cs'bw&héooﬁorh B EoIeRlPROSer PcomiihH@a SrurRtiostills Aesifibie WOREE@MIt he
di sease or disorder is inproved, aneljorated or inhibited b

i nhi bi t3WROYES WeRRIERA %\f SHERRIRG Penditioned Kediasof the hvbmoa@ﬁ oG r?v@%ﬁ%\%s

of suc Woﬂﬁ%%ﬁ@@ys aRtigsH-BiRGiAE BfinitN Gnd §BterRy th bloddindWIL14 sindiR@foaLisRor mi s,
chronic idiopathic urticaria, scleroderma, hypertrophic scarring, Wi ppI e's

Di seaseldesfsRpgReiSdst at e hyperpl asia, |ung di sorders, asthma, inflammatory
dl sor dg?ﬁss]aéév%?é] Iaﬁt.Jhﬂ_a@rta laffiSodidaNas @lstaucadscﬁ,aﬁ@forég&hd memhg wﬁ:ldv‘dﬂ@&ﬂe

urg rauss syndronme, Grave' s di sease, pre- ecla S|a ! gren ndrone

aut oi nrRKSEVIABRESCisS; desionated dTAHASIP oRAMHO 6”%’1‘6“ e i %aﬁﬂé‘ﬁ 99P.

Bar r et tTi5es8 SRENBBHPantAML IRTEMIBEJidY &irldi their bidlRAICEUbEFérEes, RAPHERSLSI iadremhe
dermatitis and athspa. EXAMPLES [0063] The fol | owi ng exanples are put forth

so as t¥&i@lipdherelewnpe EXgMPEedi nary skill in the art with a conplete
di scl osure and description of how to nmake and use the nethods and

conpositions of the invention, and are not intended to limt the scope of
what t hEXamplef: 6P§9P@§A?@“S§ff'ﬂ'é¥ Petermdnatiofh. Efforts have been made to

ensure RecH" BM4iINY dihifyqRDESH seleltcdWnRBs fed Wik rdsBed to hARIMARIBL ithet 2590RSra87UC E,
etc.) but sone experinental errors and deviations should be accounted for.

Unl ess Vaddelardaedbtieg dired-linehiesenspesuiiare 81a8)onespRenca#isa% (F'AC QM ght i s
aver agexdtph. esHiRl aH‘tﬁioﬁOWastc@Em%cﬁérUé QoétsarﬁlﬂwF‘é%fy@%ﬁal@iﬂbbcﬁ[ afRce aﬂ;éted

pressure is at or near atnospheric. npie 1. Generatjon of Hunma

Ant i bodiheasoh slireehAeHPIEIS 12 2l ARG CP@GBJT”\/EE@%WWHQE?Q%SUH?E% V@Q@@%ner on
Phar macgifcbgtdtidns (BRging HOmB5EAR t&445 nWBd® monomeric hiL-4R (R&D Systems) or dimeric

hiL-4R-mFc were injected over the captured antibody surface at 10 ul/min for 2.5 min at either
25°C or 37°C. Binding of antigen to antibody and dissociation of the bound complex, were
monitored in real time. Equilibrium dissociation constants (Kp) and dissociation rate constants
were ascertained by performing kinetic analysis using BIA evaluation software. BIA evaluation
software was also used to calculate the half-life of antigen/antibody complex dissociation (T+,).
Results are shown in Table 1. NB: No antibody-antigen binding was observed under the
experimental condition. Control: a fully human anti-IL-4R antibody (U.S. Patent No. 7,186, 809;
SEQ ID NOs:10 and 12).
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- eval ua

i muni zed with human 1L-4R (hlL-4R, SEQ I D NG 274) or a conbination of

hl L- 4R and nonkey {Macaca fasciculas) IL-4R (nflL-4R SEQ | D NO 275)

pr ot ei n OVODMA/OSTB10bt ai N optimal inmune response, ani NRCI/US008/062168
subsequent |y boosted every 3-4 weeksTabr Pl eeds obtained 10 days after each
boost for assessnent of progression of anti-antigen—+response—[0065] \Wen
the m ce attained|maxi mum i m2BI® response, | anti body- eXIﬂOasm ng B cells were
harvest ed and f used—w-th—puse—myretora—ecetH-s—to—formhybridomas:
Al t er nat i vehgtibady i gﬂusqmae'riéi ¢ antimedces werldonaroéric ed di Pévetig fromthe B
cells without fusiron—tornyetonea—cettis,—as descriped T [U-S__Patent

Publ i cati on 2007/ (803HTad (minkKp M) EpdetinliKadPM) TimEainhe ST 1 ¢midf er ence
inits enti r(%r*rol TR e T ecpnbi NngNt [anfddbodyseeypr esgi ng GHIY (eH58I I hes were

est abl i shed—Jf+rem-t-heisplated-proeper—+econbinants—Funrgtionalty—desi rabl e
monocl onal |RA98RIi 48 wer $63el lec2®d |by24bcr el cdidi ti 3Rdd nmeda bf t he
hybri domas |QaHbga] sfMB:t <=d cel lls fiBr [specificiNBy, | anti gen-MBndi ng affinity,
and pot ency i J~dHHT 0 bi 0 Al C de 19 bel 0066]
Sever al antﬁ‘}w% DQZ& Ml.ﬂes ‘@gn nhr% A Z'%ﬁ hfgfcf“c"ci“ng Ot?shajs

i ncl udi ng tHEHESERIpP4dy | a¥BbadiBE$ des?dhal eéi51l4l-|08§?> BiGop th8d HaH095P,

HAHO98P andHh—Hb@QiPNghese exerrpmary anti-hl NB4R anti bodies, and their

bi ol ogi cal properties,are described T greater detait in the folfow ng
Exanpl es. Exanple 2. Antigen Binding Affinity Determ nation. [0067] Binding
af fi ni t[)0§H Bindihg s (ke obselddrstkrdidodies With segpest totnportkey (Mreapa fasaidiéarisp50C

370 t
Fesonansaro e A G RES ey 35005 ST Rl el nshg SCaArhe Bosaersioce
goat arplasnifFcrepotanck aasay mntmbaboyawtéox@n@m%%qr@antfahoaa@ﬁn@m é’étﬂ kQQurM fhg
to a BIACIRE W% nSfUrR chil S RIcin FARL AL 4%W9eyd.ﬁ+éhmm -4R(ATAOWS,

concentrations (ranging 12.5 n nononeri c tﬁ%R&D
Syst ensntibedydiAEPIEP Whs akiRtarblod hethemprgresiceandaiiaprie m@Léﬁo@t&fSe‘a V@ﬁt‘%

surf ace ! y:\?rgn&*b/ 'l [ BpeRvhifT A ki ué}geo%ﬁ%@ésp?ztgo bRLSGH Bithept nAfL1 gen

to anti and di ssocl tlon l ex, were nonitored in real
time. E‘leaﬂ IBECiwith alKs sbA. anwbmm%mewya@mmnag sdiede mith-4Rat e

const a{tbﬁséﬁeﬁl b@&f%ﬁ% ;ber’rq:i fﬁ/ afﬁﬁfyf\%s”él 9 2842884 83!@5?9111 E\S_IS%\ B A% oRibn

on so uati'on so tvvare was so used to cal cul ate the
hal f - | i doenptitiemessgenPaaty. bedywe MPKISORI S'spigiearasdiist(cpate)with Rea/ml eyidiar e

cpor i st dalbunep By PR BRMATRY 197, TS By el etp e FRRRS Y o7

Pat ent 2N®. ng7m11186t|n -BILG forSE. ITheMBse MSaﬁdd IPyeTlse eltrler[f@eaﬂsl} -4Bimid¢ temeric

?ngrgﬂyhhﬁg)or f)fe ﬁﬁ? %ﬂbﬁg 'ﬁ\&)ﬁ ?ﬁ-ﬂel t HW”R gg%%mggt %)was a t|§> ga?l%] ned

usi ng asangaé stiutimnsbiToseasnhe sutiticaly ditptierssampie e%mmmamsakelﬂjéséﬁ pPMed above

T e e e

from O to about 10 nM in serial dilutions, followed by 1 hr incubation at room temperature to

allow antibody-antigen-binding to reach equilibrium. The equilibrated sample solutions were
then transferred to the hlL-4 coated plates for measurement of either free hiL-4R-mFc or free
hiL-4R-mmh. After 1 hr binding, the plate was washed and bound hlL-4R-mFc was detected
using either an HRP-conjugated mouse anti-mFc polycional antibody or an HRP-conjugated

goat anti-myc polyclonal antibodies. 1Cs values were determined (Table 2).

Table 2
Antibody ICe0 (PM)
25 pM hiL-4R-mFc | 200 pM hiL-4R-mmh
Control 8.2 87
H4H083P 9.6 80
H4H094P >10,000 >10,000
H4H095P 40 90
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anti body H4HO98P was able to bind both nononeric and dineric nflL-4R at
250C with K of 552 nMand 9.08 nM respectively. In addition, antibody
HAHO98P awecaotwosesito dimeric nflL- 4R at 370C with a KPC®US26098621K8
HAHO83P had very vveamqbgéb hg to dggerl c nmilL- 4R {@069] AIT[I body- anti gen
bi ndi ng af fini ty was assessed—ysi fg—a EH-SA- uaacu sotuti on
conpetition assay. Bﬁi“E’P?@P a_96>WePPO vaX| “CRP(t?ﬂ Q)qoate s first coated
with 5 ng/mm avidin overnight foIIovved by BSA bl ocki ng for 1 hr. The
avidin i

- TndOERA e B 088 SN DR Faste) g e Wellto Beihe s oy U gy
or f reeeahitlmmﬂ thy entiodidsite monkéey WMH“WMM&Q%HQXE@F@ ah o s rﬁﬁﬂ%ody
titrati §f6§66| el i body titration sanple, a
constar@l%am)unt'o(?\/le?"?(kg'r\|| ?"W@f h:ﬂﬁ?ﬁlg{eﬁ@ﬁﬂor 200 pM of hl L-4R-nmmh was
prem xed with varied ambunts of antibody, ranging fromO to about 10 nMin
seri al n i aﬁ{:‘ rature to all ow
ant i boﬁJ hﬂ%lég ﬁe%grﬂjagéﬁﬁgg\r{%lé E:ralegﬂté rﬂllg% ﬁelece)ggulls’ ?at ed sanpl e

sol ut i dn@m/erAebmmlay waardsV@Dp@UtOtCt@tQFh@aihEahl“tydétpeldflqﬁ @nte@L%?ramiba@aa% trent

as RBP4 B sl Eeach 72 P PR kB Rl e e e
nmouse aobizinsfonpol §TAThand aBiTADS diciferasa nepdrer. c@hjhi@atoébﬂgﬁ&'ﬂnd@mlble- myc
pol ycl 9 a%@t&{ 9\9 dét&ﬁ@ne sji%ﬁow\@rceellg%?ersg Q 041% @eﬁ2 te-gaJ?Hex'( 1%{40070]

f
The ELI ase gl on co oa?tkltl on assay was €Ia&l%so used tobget erm ne the
Cross roe&steMrt iyedif anumcahateboderesght ot ?rﬁﬁﬁk@% G @ sRutibpdy piptriys Eps098PM O

eXh' bi ttg Zﬁ%l\égsﬁ%eglo&lu{?Ask/geffaggﬁg?@% ﬂ?i?%el ?ﬁ%\fv?‘@g#ﬂ@q Otﬁ% h!m d@WBOT n20

v tr o [HI)DM] Callbiversstbeary insalsatde abd Ge 8% @Odéatrérfm‘» néhe Bxdenltsif Icelitglfardesqmsefu ed

Wt ro SR e e Rrss (e Rop Erad i ReR Bl R oWl et BTN D

STAT6 | Lumlfé:esaaetmtg pas het btoctkem dmdbi e experrhéntdiRonditioc des@ibedebder dse

activity was ned f I r 96- I es
2t 1 BRI PEF PR Pee SRR e s SRRRERTD Bt s Bt

Ant i body rpﬁbtAfemfmsarrI@a(gmfm@Ow\bm 0 to 20 nMin serial dilutions were added to
the cells along with either 10 pMhlL-4 or 40 pMof hlL-13. Cells were then
i ncubated at 37C, 5% CO2 for 6 hrs. The extent of cellular response was
neasured in a luciferase assay (Prorre'lgmeBBot ech). Results are shown in

Tabl e 3. NB: Luciferase activity—was—not—ptocked—under the experi nental
condition descri bed above. ﬂtﬂo ition b was able to bl ock
nf!L-4R-medi ated cel | ul ar 'L}unctl omMa pMtHie-4pr4tspMiddl 08 1360 fMnflL-4 with an
| C50 of 150 nM Table 3C a'(ﬂﬁtr L An gptl body or38ant| en- bi ndi ng fragnent

t hereof , that specifical lp—bt A5 hurBA—-At-ar--etki-n—4 eceptor (hlL-4R) (SEQ
| D NO 274), conprising a [H&#¥3B3Fhain ¢ariable rédion (HCVR) and a |i ght
chain variabl e regi on (LOVWRHo94Per ei nNBhe anti boiy or |anti gen-bi ndi ng

= 0

H4H095P 08 86
H4HO98P 27 25
H4HO99P NB 11,000
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fragnent conprises: (a) an HCVR having an ami no acid sequence shown in SEQ
ID NO 162 and a LCVR having an am no acid sequence shown in SEQ I D NO 164,
char act erwgedions3zmm affinity for hlL- 4R (KD) of about POO/USEA09/063168Ss; (Db)
an HCVR&aeét ng an am no acid sequence shown in SEQ ID NO 18 and a LCVR
havi ng an am no acid sequence shown in SEQ I D NO 20, characterized by an
affinity for M.-4R (KD) of about 300 pMor less; or (c) an HCVR having an
am no aci dhaequemgaEr%bI@agﬂol\fo éhti%&@blrﬁi@Qa@ﬂr@nﬁmgregl)fh%p??{ﬁé@g b&’;&ismm 0 aziRd
sequence shown in i : racterize an affjnity for . -
() Comiampn serospioginiabe (S58 NE 2R, Goby S0 2 hergahal RIHS 9 yment
t her eof(Hchpatang Beight dradl VariaBlendgioh AEBWRY, Wherdretkidntidodyesreptigen-biftihg4R)  ( SEQ
I D NO 274), conprising a heavy chain conplenentarity determ ning region 3
( HCDR3)T28MENaCIMRYIRESchai n conpl enentarity determnining region 3 (LCDR3),
\r/]\he_rei n the @nbhbair s R&viddbh g@ﬁl}]daémgmeﬁé@gml incs;mplSZ i) sxemesl_z(@dd ANCYRDR3
aving an_am no aci d sequence, shown i and a ayi.ng an
ani no 4EVHISERIUAR 8IS KEANFTICH SBRE vrbgké'%@ﬂg%g%ﬁcrs@%bmoia 5"%?9%%%0
acid segmgﬁygfgm‘q\m@ PVRE@ssD NO 8 and a LCDR3 having an ami no acid
sequence shown in SEQ ID NO 16; or (c anH%‘DRs_h i m no i
seguence shdthan Hcgﬁ%"’]"lﬂgl\iﬁ am@ogﬁ@l(sg)qgw H‘Hvi'mgggﬁ%éﬁgﬁg aé‘giad-aé\épguence
shown iHaviRg@nl diNOadB8eqdenceARoaAtin BBANDNO:201 dhaedttdrizad vy Gnfdfagiesithilokran
anti body which specifically binds human |IL-4R, conprising heavy chain
conpl erfB A@APEY HORM A IFFHIP r egi on 1 (HCDRL), 2 (HCDR2), 3 (HCDR3) and
l(nggrzs fham (@pgmhﬁ%gfarﬂgtah &Heihe lidrief Geric@Bhewn in Ssmo}zzo(ﬁh@m@vf ,R|3 “
, , Wherein R1L conprises an i equence t he for a -
o iavingian amigo SORgea aIFe KB oV BRES D IR GaLT, Pariaed By ah iy S A
X3 = TR {KXéf abdo 60 pMorFedsp or Arg; X6 =Asp or Ser; X7 = Tyr; and X8 =
Ala or Ay; HCDR2 conprises an am no acid sequence of the fornula X1 - X2 -
X3 - X4 - X5 - X6 - X7 - X8 (SEQ ID NG 266), wherein X1 = lie or Leu, X2 =
ger, ><3V=I Gl%l.(,? TyASn itibBE or M@eﬁ&f)l?dirﬁsf_?_ahgﬁﬁenfh’fere@ﬁlh_ét Qeﬁ%%ﬁds Rnam Gy,
er or Val, X7 = Ser or n, =_Thr, s or lie; H onpr,i ses an
2 no. dBECUR RSN HEDISERIPAGE ). RomESes @ hea chae compiemgitaty g ¢
_ € 10 det&rmiding reioh?3 (HEDRS) ahdlatight ehdib compledentari®y defermifind8ediold3E Q | 6 7
= X4 = Ay or Arg, X5 =

) whr in X1 =Aa, X2 =1lys, X3 = Asp,. Gu or Trp,
Leu, THECHR3Nwhersip the agtpodypeanticeaindrig fragmenbogppless. xg = Thr. Pho. or

Tyr, X9 = li@) oAHCOR3 RB@ng XA BnimaMidd sdylens sihswh inSEQ IFNEY: 162 3 a DCDR3
absent, X12 = Arg or. absent, X13 = &u:r %r Sq%gnt X14 = Tyr or absent, X15
=Gy d?avéﬂgsaé\ﬁ”," X fgid sequence shown in Q 1D NO:160;

(b) an HCDR3 having an amino acid sequence shown in SEQ ID NO:8 and a LCDR3
having an amino acid sequence shown in SEQ ID NO:16; or
(c) an HCDRS3 having an amino acid sequence shown in SEQ ID NO:200 and a LCDR3

having an amino acid sequence shown in SEQ ID NO:208;

3. An antibody or antigen-binding fragment of an antibody which specifically binds
human IL-4R,
comprising heavy chain complementarity determining region 1 (HCDR1), 2 (HCDR2), 3
(HCDR3) and light chain complementarity determining region 1 (LCDR1), 2 (LCDR2), 3
(LCDR3), wherein

HCDR1 comprises an amino acid sequence of the formula X' — X% - X® - X* - X* - X° -
X" = X8 (SEQ ID NO:265), wherein X' = Gly; X? = Phe; X® = Thr ; X* = Phe; X° = Asp or Arg; X°
=Asp or Ser; X" = Tyr; and X = Ala or Gly;

HCDR2 comprises an amino acid sequence of the formula X" = X* = X* = X* = X* = X® -
X7 — X® (SEQ ID NO:266), wherein X" = lle or Leu, X* = Ser, X® = Gly, Tyr or Arg, X*= Ser, Asp
or Thr, X° = Gly or Ser, X® = Gly, Ser or Val, X’ = Ser or Asn, and X® = Thr, Lys or lle;

HCDR3 comprises an amino acid sequence of the formula X" — X% - X® = X* - X* - X°-
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= Leu or absent, X17 = Asp or absent, and X18= Val or absent; LCDRL
conprises an am no acid sequence of the fornmula X1 - X2 - X3 - X4 - X5 - X6

- C C O9020/653151 c i i (SE Q| D NGO 268) wherein X1 =PCGras200@/06218%p, Ser
or Val ,x"X3y=. kvexm keu,x@@xﬂsgr‘*,_ kéu pp_%m xKS(SEQ%NOWV) Qherle|n€x1 X6 =
Trp, Ser or X7 = lie or_abgent or _absent; X9

absent ;Alxf = E/Yﬁs?i oﬁsabgb‘rﬂr Trandl ﬁrYPrArQ'Q? _olrebhﬁé‘éﬁ’tArgLéDR?'b&%Pf §%rs an
am no @@'ﬂllé&%@nﬁ%— w‘w Phe of %mea n@AspKZPheWO(_SE@ T;DdN@sgfssw WPy, ayn X1

= Leu, Ala or Val, Ala o nd X3,= Ser; LOPR3 conpri ses @n
ani no élflaés%"éq%lerrcﬁg@f abwtf)&r m.T yéoc)@bs_ent)@( Xgr or a}@ent X5 = G‘X@" ab§@,nt XX

X9 (SEQ | & &Q&ZF» vae/(@&a&aem EAdXOE \MPbr ab¥nE G 1, X3 Al a or Tyr X_4 =
Leu or Asn, = @n or Ser, X6 = Thr, Phe or H's, X/ = lie

r )
or Trp, and '—)@3&1 qHPPrisgs anFRINQ A ﬁ%‘ﬂiﬂ?”ﬁ? Oﬁﬁﬁ‘ﬁlf@r@rﬁi‘%?(ndl)%g)f r’a)érr‘éﬁt éﬂ‘ﬁ ~claim

3 , whegrel }aﬁltte b@wwqgéd |D9htb 26Dl RerGRIX ' aNG MO X A& | A pS SEUSVEE C R eu,
HCDR2, HCDR3, LCDRL LCDR3) are sel ect ed fromthe grou cansi sting
of - (a)X'SEBRN bewes Asrg X fs‘tﬁn Isrzor"fsé =188.Se1gnT v ES? =d4eror pPPOG M, = B B, 12,

14,16; Apdnf 80 = S'?Q;Hhéaslé@béi%AsAQBabs%Q%g%%-i r o2Q8nt; 5 - A nuclelc aci d

sequence encodi HCDR2 |-CDR2
sequences of-GPRZ aertprissgiadngpo aﬁglsa@ﬁﬁ'ﬁﬁﬁﬁm?dom‘éﬁ%em)% ‘(ff (§f=:r§2 IFN@I28Phs 1

t0 4. Gynerbin¥eE Oy, ARGV ABQr I Al X°adl seauence of claims . 7. A
host-vector system for the production of an anti bod%/( or_,ant gen- blsndl ng
a

fragment of R EQBRRPS AAMAP 3FiA geauRNCo QEGOBIUIR Karm 6. X8 X AXnethod of

produci yig_ an_ &At$me ey Ne. 2 A8) iwHERdIn X E@lﬁgr MegoFengint ReE agd o iro = Leuor
speci fically binds hupmn interleuki receptor al pha (hl L-4R). conprising

gr owi ngr¥e X § @n of fer, Kost Thydeiener ’é’?s?f em?‘@f XSEAVElP Gn@erEngdhd throns i n
which the antibody or fragment is expressed, and recovering the anti-hlL-4
anti body expressed. 9 . The nethod of claim38 wherein the host cell is a

prokaryotic %r eulranibpey ereantigen-hindingdragaenbel M Aheren thesasy and fighthost

cel | i SBfHIcBR dnfthd a&@lsleq&rnc@s @ITQ)R‘?'NC@F‘%Z N@@R@f LEDRANLEHRAN CBRArE gen
bi ndi ng fragnment as defined by clains 1, 2 , or 4 in the manufacture of a

medi cang@igctediron i greepearsittingfota di sease or d| sorder, wherein the disease

or disorder @aﬁ Sg@@m%@aﬁgbl@gaq@@g igohi bi ted by rem)val i nhibition or
reduction of hunman i nterl eukin- 41% -4) act|V|ty 12. The use as defined

by clai m 11, ((WMERINHb &ifsthsé. '8 28 sorder is sel ected from
(c) SEQ ID NO: 196, 198, 200, 204, 206, 208.

5. A nucleic acid sequence encoding the HCDR1, HCDR2, HCDR3, LCDR1,
LCDR2 and LCDRS3 sequences of the antibodies or antigen-binding fragments of any of claims 1

to 4.
6. A vector comprising the nucleic acid sequence of claim 5.

7. A host-vector system for the production of an antibody or antigen-binding

fragment of an antibody, comprising the vector of claim 6.

8. A method of producing an antibody or antigen-binding fragment thereof which
specifically binds human interleukin-4 receptor élbha (hlL-4R), comprising growing cells of the
host-vector system of claim 7 under conditions in which the antibody or fragment is expressed,

and recovering the anti-hlL-4 antibody expressed.
9. The method of claim 8, wherein the host cell is a prokaryotic or eukaryotic cell.

10. The method of claim 9, wherein the host cell is and E. coli cell or a CHO cell.
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the group consisting of arthritis, herpetiforms, chronic idiopathic
urticaria, scleroderma, hypertrophic scarring, Wipple' s D sease, benign
prost at e Woperoglsasiia, | ung di sorders, asthnmg, inflanmat @CE/U$2e9/0686% ,
al l ergic reactions, Kawasaki disease, sickle cell disease, Churg-Strauss

syndronme, G ave's di sease, pre-eclanpsia, § ogren's, syndrone, aptoi ne
| ynphopr ol i fldr at Y& L ¢AGP lﬁ"ﬁgj,y %@PB‘?%%@”%M?‘%B@ %ﬁéf‘f?éy claims ‘Etzt '32,}“;1
esophagyithe rA&HUPANITRIYE aUv&iiddnsent Foi e €edimShSof diskdserizsider, Wibreiflige use as

defined by claim11l, wherein the disease .or disorder is.asthma or _atopic

der mat i45e8se eudisudgeis faproyed aneliefatey A IgRie! I§MOYRs 6‘?‘&’&0,” %%Cﬁ’&f'?ﬁ Phe

di seaseyaiandhteAsik@i-4 i(aLigyBe@med, ameliorated or inhibited by renoval,

i nhibition or reduction of human interleukin-4 (hlL-4) activity, said

met hod conprising adm nistering the anti body or antigen-binding fragnent of

any one of clai Mernd,usé as fBfiféd Ky &18inR1 RatHeeNh tHodiserd dor BRbRIRF is sbiectebhieom

met hod of claim 14, wherein the dg' sease or, dj.sorder is.selected fromthe

group dBnEiosPicRBSIENIA erpiits SerpaiiepRiB; ERniF LiorairG Hitica T SERRERI® ur t i cari a,

> cler OﬁﬁbéﬁmpfﬂéB@érgf\@,mgi%p@‘s@iéétaa%@, b%r}?iﬁo%fa& B} a8, memigad'alrsoséme,
yperpl asia, |un i sorders, asthma, inflammatory. disofrders erqic

iloatts 2 Ak R IR LS E i R RS e e SRR e T . ey

G ave' syAH%ARS Grawdl<ediSsdsanprelctianGisy Spiyrén's ¥yrdr@he, auddithaiumgune

| ynphoprol i feratiyve syndrone, autoi nfrune Perml ti¢c anem a, Barrett's

esophad\8PhepiRle" ngREng, a4 toImHRT BEMEY '%?”%{ﬁﬁ FHF DIRG9 The net hod

of cl aigdithmunBeré&iis thibstcabseame reph@isior der is asthma or atopic
dermatitis.

13. The use as defined by claim 11, wherein the disease or disorder is asthma or

atopic dermatitis.

14. A method of treating a disease or disorder, wherein the disease or disorder is
improved, ameliorated or inhibited by removal, inhibition or reduction of human interleukin-4
(hiL-4) activity, said method comprising administering the antibody or antigen-binding fragment

of any one of claims 1, 2, 3 or 4 to a patient in need thereof.

15. The method of claim 14, wherein the disease or disorder is selected from the
group consisting of arthritis, herpetiformis, chronic idiopathic urticaria, scleroderma, hypertrophic
scarring, Whipple's Disease, benign prostate hyperplasia, lung disorders, asthma, inflammatory
disorders, allergic reactions, Kawasaki disease, sickle cell disease, Churg-Strauss syndrome,
Grave's disease, pre-eclampsia, Sjogren's syndrome, autoimmune lymphoproliferative
syndrome, autoimmune hemolytic anemia, Barrett's esophagus, autoimmune uveitis,

tuberculosis, and nephrosis.

186. The method of claim 14, wherein the disease or disorder is asthma or atopic

dermatitis.

21



