HIGH AFFINITY HUMAN ANTIBODIES TO HUMAN 1L-4 RECEPTOR BACKGROUND [0001]
Interleukin-4 (IL-4, also known as B cell stimulating factor or BSF-1) was originally characterized by its
ability to stimulate the proliferation of B cells in response to low concentrations of antibodies directed
to surface immunoglobHiiGH AFFINIFTY 8OV WN TIBODIESSTG HUMMIN IS IREC BPD@ROgical activities,
including growth stimulation of T cells, mast cells, granulocytes, megakaryocytes and erythrocytes.
IL-4 induces the expression of class Il major histocompatibility complex molecules in resting B cells,
and enhances the secretion of IgE and IgG1 isB§FECRPNRUIated B cells. [0002] The biological
activities offiogMprentaesliried by-spssifineaih sisrmcelrstaptaig fRictbr ér BEMaNWhsbrigrefijor alpha
(hIL-4R) (Sgwgr%%tgfgégb IiF ?g@\?ﬂ%ﬁ%@%%ﬁﬁé%%g}&a%ﬁ'oF BICHNOe ?%%geggqb 767,065, and

5,840,869. Anti ' R are descri in U.S. Patent No. 5,717,072 and 7,186,809. [0003]
Methods toSgRs@iietiangs draibodier dicacted it ffrsmisante’drbiiltle JehbrsiPRPBRRIREAdANtibodies
and humangzedastibbdias {segrore sanplealdSioiiddirdbdingepohanh etamaieon\MT 84192085t and US
6,596,541, cribi ‘ ' NsgeniG, mi r ing human
anibocies. SO0 N e e e e e e PR L st
5,714,146; BaigsMistecunrpBLitssaPlesmIRirciBR IMERIPITCPISEAMAABRANCSR RRRS $HOA AfdeBspect,
the inventicm@ng@desotypesaby atitiutdiiss pedtterably recombinant human antibodies,that specifically

bind humargihafleytiodsentarihii= il e dimaaanipadissaie Fhareiriehbu Ripding t©
Ig by the abi I I f

hiL-4R with affinity an lity to neutralize hiL-4 activity. In specific embodiments, the
human antideiaR hré EesaineaRha dkiGhBER RN Z%Y) ssrbedtify RMRER ShEHRM inhibit
signaling bbl5;589,008, amitycutissanars 3d 01864 ngttivddieexaiplé Rend giededisdd G4 atibatey) or may
comprise oQly gﬁ@pﬁgg%—rggnﬂ%@,g&tion (for example, a Fab, F(al:02 or scEv fragment), and may be
modified to effect functionalit)gﬁ%.ﬁ, to eliminate residual effector functions (Reddy et al. (2000) J.

Immunol. 18£4325Viggaeds te te2fihediaf Rl ARlurTath b HRRSHGR PrRYASESAR i¥body or
antigen-binchimgeitagmtinitee eedf htvadrimeciitibigion (e For SRaGEQUD HEADZ4F)willeq 16D of about
300 pM or |855, 3% MGSSIEshEY SHifBeRIgsEe 5%%8&\99&%@%5@%B%H&ﬂ%ﬂ%ﬁ%%say- Ina

more specific embodiment, the antib%z%or antigen-binding portion thereof exhibits a Kip of about 200

pM or less 'ABSEEAS e 6aRARIB S PRI B apf 50 pM. In various embodiments, the
antibody ofestitjenvizithditfdraging antibodies olhiL d&tiarty deitribad @30 Dffzdient MOO HIVH 6r1ksss, as
measured B hicHBrRASE PIORASSaYy In more specific embodiments, the antibody or antigen-binding
fragment exhibits an IC50 of about 50 pM or less, about 30 pM or less, or about 1 25 pM or less, as
measured by STATG6 luciferase bioassay. In various embodiments, the antibody orentigen-binding
fragment blocks hIL-13 activity with BRIEEZUMMARY 0BT HEINVENT|@Nout 90 pM or less, about 50

PM or less e iaouh 2GR QEdES hRVBRASHERSV RIS MaisIass, Bi@%?é:j_{mw&h%ﬁ second

aspect, the antibody of the invention comprises a heavy chain variable reqio_n CVR)\se uence
selected frEHMAR YriRpESAER RGUIBRBINY Rits'd) feresikis perepiordBilatiRy 0T NeHa84, o8, 114,
118, 122, %bdzd@sfa&épﬁ@@ptﬁ@@edmbmgl@mm% RO hhpfidiiy, @8OV B@, abliRyA68 and 262, or a
substantially sifjiss ﬁ&%%%éh@ﬁ%ﬂ@%ﬂ@ﬂ@ﬁ@ %ﬁ&ﬁﬁhéﬂ%ﬁﬁ%&f?&&ﬁé%ﬂ%@@ﬂaecﬁﬁgP“SGS
a light chain va%rlatile rg%o%_ VR) %,e(éuence select% from tgegroup C nsrl‘?ttlerig O%SE%%E NO:10,
20" 24, 341 381ed 3B PR BD9Gg 19 68 1R6aNS BB RATITAN % BN sl 1 68° FHPOHES 102,
202, 212, 28, 1228)1286tR 40 25871080ad @64y WG suitbraiylialiysinttansisguentcertiaotigef-

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 hlL-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 hiL-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 1Cs, of about 50 pM or less, about 30 pM or less, or about
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[0009] In one embodiment, the antibody or antibody fragment of the invention comprises HCVR and
LCVR sequence pairs (HCVR/LCVR) selected from the group consisting of SEQ ID NO: 2/10, 18/20,
22/24, 26/34, 42/44, 46/48, 50/58, 66/68, 70/72, 74182, 90/92, 94/96, 98/106, 114/116, 118/120,

122/130, 138/ 4011424 144mia8idarnyl SPAHBILSREERDdFRLET fr 18618 8mERRIHAALs] /202,

2107212, Z%ﬁ{i%%g’y %%g{wzt%gn-%?rﬁ%g ?r’agment blocks hiL-13 activity with an ICsq of about 100 pM or less,
about 90 pM or less, about 50 pM or less, or about 20 pM or less, as measured by STAT6
luciferase bioassay. ' '
[0007] In a second aspect, the antibody of the invention comprises a heavy chain variable
region (HCVR) sequence selected from the group consisting of SEQ ID NO:2, 18, 22, 26, 42,
46, 50, 66, 70, 74, 90, 94, 98, 114, 118, 122, 138, 142, 146, 162, 166, 170, 186, 190, 194, 210,
214, 218, 234, 238, 242, 258 and 262, or a substantially similar sequence thereof.
[0008] In a third aspect, the antibody of the invention comprises a light chain variable region
(LCVR) sequence selected from the group consisting of SEQ ID NO:10, 20 24, 34, 44, 48, 58,
68, 72, 82, 92, 96, 106, 1186, 120, 130, 140, 144, 154, 164, 168, 178, 188; 192, 202, 212, 216,
226, 236, 240, 250, 260 and 264, or a substantially similar sequence thereof.
[0009] In one embodiment, the antibody or antibody fragment of the invention comprises
HCVR and LCVR sequence pairs (HCVR/LCVR) selected from the group consisting of SEQ ID
NO: 2/10, 18/20, 22/24, 26/34, 42/44, 46/48, 50/58, 66/68, 70/72, 74/82, 90/92, 94/96, 98/106,
114/116, 1181120, 122/130, 138/140, 142/144, 146/154, 162/164, 166/168, 170/178, 186/188,
1907192, 194/202, 210/212, 214/216, 218/226, 234/236, 238/240, 242/250, 258/260 and
262/264. In a preferred embodiment, the antibody or antibody fragment comprises HCVR/LCVR
sequence pairs SEQ ID NO:162/164, 210/212 or 18/20; exemplary antibodies having these
HCVR/LCVR sequence pairs include the antibodies designated H4H098P (SEQ ID
NOs:162/164), H4HO083P (SEQ ID NOs:210/212), and H4HO095P (SEQ ID NOs:18/20).
[0010] In a fourth aspect, the invention provides nucleic acid m.o!eculeé encoding an HCVR,
wherein the nucleic acid molecule is a nucleotide sequence selected from the group consisting
of SEQ ID NO: 1, 17, 21, 25, 41, 45, 49, 65, 69, 73,89, 93, 97, 113, 117, 121, 137, 141, 145,
161, 165, 169, 185, 189, 193, 209, 213, 217, 233, 237, 241, 257 and 261, or a substantially
identical sequence having at least 95% homology thereof.
[0011] In a fifth aspect, the invention provides nucleic acid molecules encoding a LCVR,
wherein the nucleic acid molecule is a sequence selected from the group consisting of SEQ ID
NO: 9, 19, 23, 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] In 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,
17/19, 21/22, 25/33, 41/43, 45/47, 49/57, 65/67, 69/71, 73/81, 89/91, 83/95, 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, 2371239, 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 17/1S. In
an even more preferred embodiment, the antibody or antibody fragment comprises HCVR/LCVR




238/240, 242/250, 258/260 and 262/264. In a preferred embodiment, the antibody or antibody
fragment comprises HCVR/LCVR sequence pairs SEQ ID NO:162/164, 210/212 or 18/20; exemplary
antibodies having these HCVR/LCVR sequence pairs include the antibodies designated H4H098P

(SEQ ID N84 3P AckiHeRR (SR IBROBANG/ 24 6and HAHO95P (SEQ ID NOs:18/20).
[0010] In a fo%giw‘r‘asge_cg the inﬁ tion grgvides nélcleic actl rgolecul S erE:oglin an HCVR, wherein
the nucleic[gg i 83‘1(5‘ ERh ot 'galﬁ’éoﬁléeege RSB Im the re&]dncc')?é;l%? raeg} SEQ ID NO:
1, 17, 21, Xpnaprisirg; 46I088$0nd 8, 66DKS, whereinthelHCRRE daraindg sqlaged rpm s, areer 185, 189,
égg’; r2109' ?f%%s%ﬁﬁg 8%?35&31‘;[?% Kbk, ﬁéﬁw@@ﬁbﬁpmﬂmt&m@b@,@nigﬁdﬂ saguaRCHaTDR3! least

6 homo ereo n a fifth aspect, the, | lgn pravides nugleic, gci C encoding
ALOVR, Wi SO AR e I e b s Naiss A oA, e 2 e T o ek
ID NO: 9, 1298223333nd2547In57pesferrad embodingst, s HCRYLGDRBseamgnenares3@dB, 167, 177,

187, 191, 303,132k6018/1825. 20303390 2HRANRNSIp26R et hubalasta id ¢rTiral SROUEDRE having
at least 95% homolog%etlé%ré% K)B %]Zlgn%nfegmbodiment, the antibody of the invention comprises a

HCVR and TRERE0AS y a nucleotide sequence pairs selected from the group consisting of SEQ

ID NO: 1/9[007Al0 |rpa/epthesghosiment 4bremtipoyRren)irdgdyzames darihes cemiriesa GHHPHY

113/115, 144lidQed 8diEtRsY fsh/idQrddd Comistii® ok SEQ ID NO:4, 28, 52, 76, 100, 124, 148, 172,
196, 220 and 244, or a substantially similar sequence thereof;, a HCDR2 sequence selected
from the group consisting of SEQ ID NO:6, 30, 54, 78, 102, 126, 150, 174, 198, 222 and 246, or
a substantially similar sequence thereof, a HCDR3 sequence selected from the group consisting
of SEQ ID NO:8, 32, 586, 80, 104, '1 28, 152, 176, 200, 224 and 248, or a substantially similar
sequence thereof, a LCDR1 sequence selected from the group consisting of SEQ ID NO:12, 36,
60, 84, 108, 132, 156, 180, 204, 228 and 252, or a substantially similar sequence thereof; a
LCDR?2 sequence selected from the group consisting of SEQ ID NO:14, 38, 62, 86, 110, 134,
158, 182, 2086, 230 and 252, or a substantially similar sequence thereof, and a LCDR3
sequence selected from the group consisting of SEQ 1D NO:16, 40, 64, 88, 112, 136, 160, 184,
208, 232 and 256 or a substantially similar sequences thereof. In a preferred embodiment, the
antibody or antigen-binding fragment comprise-HCDR sequences SEQ ID NO:148, 150 and 152
and LCDR sequences SEQ 1D NO:156, 158 and 160; HCDR Sequences SEQIDNQO4,8and 8
and LCDR sequences SEQ ID NO:12, 14 and 16; and HCDR sequences SEQ ID NO:196, 198
and 200 and LCDR sequences SEQ 1D NO:204, 206 and 208.
[0015] According to certain embodiments, the present invention provides anti-hlL-4R antibodies,
or antigen-binding fragments thereof, having HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/L.CDR3
sequences selected from the group consisting of: SEQ 1D NOs: 148/150/152/156/158/160;
4/6/8/12/14/186; and 196/198/200/204/206/208. Exemplary antibodies having these
HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/LCDR3 sequences include the antibodies designated
H4HO098P (SEQ ID NOs:148/150/152/156/158/160), H4H083P (SEQ ID '
NOs:196/198/200/204/206/208), and H4H095P (SEQ ID NOs:4/6/8/12/14/16).
[0016] In a seventh aspect, the invention features a human antibody or éntibody 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




161/163, 1651167, 1691177, 185/187, 189/191, 193/201, 209/211, 213/215, 217/225, 233/235,
2371239, 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 :%9%%1@1%41%1:4%@Jb@é’@ﬂy@%&%{@&%@%@éﬂb&%‘éﬁh Handipsipor antibody

fragment comprlses HCVR/LCVR 2 encode eic aci ences SEQélD NO:161/163. [0013]
In a sixth aSPeRBifEiRERIBNTviteLan” Qnﬂ%oWo}gnﬂ&éNB ing AR RHBREMEY HCDR3
and a LCDR&ntichbsequéhecHE@ightlieata @b betectary thenedha $H1ODR2Zdnsisimencdd&EQyIB NO:8, 32,

56, 80, 104, J&&tr’bé%eg&éo&%%é@ﬂ%% ?:%95*&%%9?%#@@@!&%@@6 fé@“‘ﬁh?ogrqlé@
consisting of SE(; 88, 112, 136, 160, 184, 208, 232 and 256. I%&gre erred

embodimerifi§h ﬁdBhémcﬁaﬁaé@eaaéﬁesgfa?eabﬁeﬁﬁcﬂéefggrfed‘%m@&ez GehamelA¥ven
more prefetheckefnbBdiDROtdheiHSbRiedby 4 GDRIide gaguors aadcSEQNOMNIE: &R and 160.

consisting of SEQ ID NO: 7, 31, 55, 79, 103, 127, 151, 175, 199, 223 and 247, or a substantially
similar sequence having at least 95% homology thereof, a LCDR1 domain encoded by a
nucleotide sequence selected from the group consisting of SEQ ID NO:11, 35, 59, 83, 107, 131,
155, 179, 203, 227 and 251, or a substantially similar sequence having at least 95% homology
thereof; a LCDR2 domain encoded by a nucleotide sequence selected from the group consisting
of SEQ ID NO:13, 37, 61, 85, 109, 133, 157, 181, 205, 229 and 253, or a substantially similar
sequence having at least 95% homology thereof; and LCDR3 domain 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 similar sequence having at least 95% homology thereof. In
a preferred embodiment, the antibody or antigen-binding fragment comprise HCDR and LCDR
sequences encoded by nucleotide sequences SEQ ID NO:147, 149_, 151,155, 157 and 159;
195, 197, 199, 203, 205 and 207; and 3, 5, 7, 11, 13 and 15.

[0018] 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:162 and
LCVR comprising the amino acid sequence-shown in SEQ ID NO:164, and is characterized by a
Kp of about 100 pM or less (monomeric substréte) or 70 pM or less (dimeric substrate); a Kp of
abdut 160 pM or less (monomeric substrate) or 40 pM or less (dimeric substrate) at 25°C and
37°C, respectively; and an ICs, of about 10 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 30 pM or less (as measured by bioassay) and cross-reacts with monkey L~
4R.

[Ob1 9] 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 1D NO:20, and is characterized by a
Kp of about 450 pM or less (monomeric or dimeric substrate); and an |Cg 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 hiL-13 activity with an ICs, of about 100 pM or less (as measured by
bicassay). . _

[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 substrate) or 30 pM or less (dimeric substrate); a Kp of




[0014] In a further embodiment, the antibody or antibody fragment further comprises a HCDR1
sequence selected from the group consisting of SEQ ID NO:4, 28, 52, 76, 100, 124, 148, 172, 196,
220 and 244, or a substantially similar sequence thereof; a®*HCDR2 sequence selected from the group

consisting ghSEQPHM Qi eX0nRthohteritORidRhies 8046 B dr98s2RAnRNE 2465trits) SLSteniially similar
sequence thereof; a HCDR3 sequence selected from the grou nsisting of SEQ ID NO:§ 3% 56, 80,
oAt B e

104, 128, 155 C1 78555V #9 S & 3b A8 QUBRCEpERIsE A TR quence
selected framidbe (QooumanbatstiagsabSEER) VN k2;2pabBf &ocki®]) HER hli58 ah8(1203 2228tand
252, or a SYNERYRLY SUBKAK SEONPORIRIERl AR BARRANEN S-S IBCLR Ga e Ry
consisting of SEQ IYNO:14, 38,62, 86, 110, 134, 158, 182, 206, 230 and 252, or a substantially
similar seq%@%ﬂéﬂ&f; and a LCDR3 sequence selected from the group consisting of SEQ ID
NO:16, 40, P928B)rld 2ighfbadit, 1Bd jrR@8ti@3Ratncb256 antbetbstantighy-bintiiey tegmeniefsathereof.

In a preferred. i : ] 0 gen:binding, fr i : ences SEQ
D o143, e e cos SEQ

u
ID NO:4, 6 SRPERRRIREHeteayiKLIEers3HE rl‘i??ﬁ‘%ﬁac%‘?%r#&ﬁ%bkc%&?&% SEQ ID
NO:196, 19harth266 HODR CRR mtgsancasiSERQIIB0204, ¢ Gtdoun2eeX (6005} Xeedting' to certain
embodimenis, (e e ek INRaRH) QridAN LIty ¢ apiaosies 1o artiganbindioadpgmegrs
thereof, having HCDR1/HCDR2/HC Rg/LCDRl/LC R2/LCDR3 sequences sele%%g from the group
consisting &f ZBIDRIOS: 1481 800r5 78R AEM dbe HHdIBAS? e ta[o ke 151 27?6)‘5(5‘2?2%%/208.
Exemplary taatibodiesitiavitig- iibs X HOOR M1 -DC DR WBEDRBNOREE)/ voBR/ KEDIRD s bguietices
include the@é?“?@d'é@??ﬁ%?%%@#é'égﬁ?%%;{%ﬁ@r' XN 488Lp Ot 3261p R dpsy Ve X HASINE3P (SEQ
ID NOs:196/198/200/204/206/2 8?, and H4HQ95P (SEQ ID NOs:4/6/8 12/14/16).J§O GHQ%Q gventh
aspect, the/IFRefitbh faditirdy S ImAReR G5, OMRATBDHAY R ARE SSRHFISHE AR hd
LCDR3, whexdinXfie MGCDR3 Xerod#d b an(lEleditieXdéquehesidbtosttd XomXie-gfSuE@nsisting
of SEQ ID Wit 387y wndiintdB= 14, 511§ 19Rep 281380 #f /x OF BfUhsian el idanticabr
sequence having at least 95% homglogy thereqf,an ths LCD§3 IS£NG ded by a nu e(p_t_l%e
sequence €8Rected Tl IALHEH SN s?fn%“bf)%E bR ,yﬁ’gi 63, %7??&%%@%; 59, 1%3, 207,
231 and 25Br@r a\smb)stéHtP{bdeentiebS@aquészCAYDaxriagsameé?tQE%M@bﬁﬂOQ%fhér’é@f@{OOl?] In a
further emhpdimentsthesinyeaHoshfeRteessa brapas-RiibedspraEbady fraolreny ferpisitg a
HCDR1 domain encoded by a nucleotide sequence sel:e tefd frorin e grou 3co§§|sg{5g %SI;Q ID
NO:3, 27, 8¢ ¥51od fopiiges i”rfﬂ%??fg%%‘&?&? 56% S ERIELY iag(nt'ibal séquence having at
least 95% MEmfbgX thedb{SERICDRR 268nahersicsiadhy ¥ iubrofics godrlerkts keridied Kom the
group Consigingetio e QBMLg&, 39 531 KO L0tcl 8ar 09yl KO IR R usontialy
identical sequence having at lgast 95% homolo greqf: a 3 do code a nucleotide
sequence %Iécﬁ%ﬁofrapﬁef%te)éroﬁ ?fbﬂ%%ﬁ?&to?%é% I’Dﬂ'&ﬂ?%ﬁ?%&%?@ﬁ?%%{ ' ?'175, 199,
223 and 24iop acidisstmetialyofthsifermetpéhc X hawhCEQBN OB hwhesriyK tHdrelbiAle PCYR1
domain engedeg) Dy RLGIRPIEe seAusRCRSElaste BRI ER Brumine BsisdagueheEsRtHa NRilia, 35,

59, 83, 107,131,133, 179, 203, Z27.8nd 251,49 tant similar sequence havigg at.least 95%
homology ﬁ%’r’@gf;— ggf_clﬁﬁ'z%d?ﬁé?ﬁ )§n?: déﬁ(bésg éﬂgmgzgj%ﬁ%ﬁ@eisére&;{‘e%{ rgr};\%hé' g;r'g’up
consisting &f SB@ D NOX'3: By 61A88, X0 Glrser $67 X g1TtroBhe 20 His P53 1r & <stbgtainialy
similar seqygnepdRvigat least 95% homology thereof; and LCDR3 domain encoded by a nucleotide
sequence ed from the grqup consjsting of NO: 15,39, 63,87, 111, 135, 15 3, 207,
231 and 2 ,%%Saf%ﬁﬁg?é%ﬁg%/%rﬁl e?l’r_o éé%%@h%gﬁr% & Pé%ré?b?@% %nglrrr]]% ocgljy%ﬁ%?%%?? I% 211 %geferred
embodimefethiaatitib¥iy ¥t arfiger:bifdmd frajrEREQiMpssHotRr anX cBiw Lqudmes =
encoded by RuUCte alitigSREHNEER SRR B N6 KA Ty0adbX® 155 b BRNud HBDHED coRpridad, 203,
205 and 207; and 3, 5, 7, 11, 13 and 15. [0018lIn gz:speeificempodipaeng; th I-hll-4R antibody or
antigen-bin‘?a?nagrjn frné)gérﬁ'éjnstegfl ﬁ?gefno\?&?iz%&gglrlan%rigeﬁs £ I_?g(conn%?is%r?g I;%ee' a%ﬂgo%a&cila é@q%%egr%e
shown in SE@ENNO=1E2 Xid ST\ TEhTSTNg 1 SRiAb AR sERIBEe RN $§ KT MNO:164,
and is chargedetizedhya lkd) afcaRcuRDRIFsEdessAmon atiessgsehss atehofonudKkorkSs Kimeric
substrate); aJsD )Qg‘ 9&@9}&@_@@!@ )Q;leé%& (manomerig suibghatg)r %egy(er_ Igss(@@fﬁ?iﬁg%sgate) at
y imer su e

25C and 37C, r'é_quctlve ; aznd an IC3 of about 10 pM or less (25 pM bstrate) or about 100
PM or less POV ioAmET Slstrate) ARREIEI Capasiy 8F B8 cKing tR 942G I S 4ctivity
with an IC5¢ efirhauti3OOM THrlespiasxheatsiedy, Kidassaydrand, cross-Reactsabstntiofkesrt -4R.
[0019] In a specifi Jolal anticnll ' B indingrdra t Nwention
comprises ﬂé%’fﬁ’(‘ég’gfﬁi ggtﬂéebgérﬁlihg aci(jr fe%ggggﬂﬁowﬁgqé%gg I%mhr%:l8g§%1e(§nfg\s/%?égvnprising
the amino acid sequence shown in SEQ ID NO:20, and is characterized by a KD of about 450 pM or
less (monomeric or dimeric substrate); and an IC50 o$ about 40 pM or less (25 pM ciimer substrate) or
about 100 pM or less (200 pfici monomer substrate), which is capable of blocking both hIL-4 and
hiIL-13 activity with an IC50 of about 100 pM or less (as measured by bioassay). [0020] In a specific
embodiment, the anti-hIL-4R antibody or antigen-binding fragment of the invention comprises HCVR

comnricina the aminn acid coaninnece-chown 1in SEOD ID NO210..and |L.C\N/R_cnamnricina. tha . aminn acid- -



X2 = Ala or Gly, and X3 = Ser; and the LCDR3 comprises an amino acid sequence of the formula X'
X2 X3 X4 X5 X6 X7 X8 X9 (SEQ ID NO:270) wherein X1= Gin or Met, X2 = Gin, X3 = Ala or Tyr, X4=
Leu or Asn, X6 = Gin or Ser, X6 = Thr, Phe or His, X7 = Pro, X8 = Tyr, lle or Trp, and X9 = Thr. [0022]

In a more spaglicesphsdinnk the\ACd? RSO IKISES BR1EDINSHasiaReminberigsthipidasmpiany 1 X2
X3 X4 X5 X6 X7 (SEQ 11} 140:265), wherein X1= Gly; %2 =.Fhe, = JA %4 = Phes x5 = Arg; X6
=Asp or SeﬁrWI:;(‘%/rT gnc_i 3?8_:)92\5)%0%_&/@;' he_ﬁﬁ)%f gmpﬁé%%@&mﬂr@dz_as}é? ggé%%r%ie %ﬁe
formula X1X>X25ecr Xal, Xb= K ondauxs’ Sy mAse: 256 A shrird X1= fier soTyrobr=X8<1Gly or Tyr,
X4= Ser or zHabnk 5 Syl %P sbsaht; 0CSEeTyPof FHAsHY AMEX8R diiieehly SnthE'HEDR3rchgymtisas an
amino acid nce of.the formula X1- X2 - X3 X4 X5 X6 B X3 X19 Xn ~ = - X14 - X15 -
X16 - x17- RO RE S E A e setencn a Qe § X S REa T Roged, L0 s -
Leu or Arg wkereitK; silsernita: Xeohe R, X8 2anchK ot Pee axdthad PR3 soRpUsesHY HPiNg a0 1 =
Pro or abseghuéhdeofife 5raRaeRt. XNB-XT yndrafse if, -X4-x Ty sbeamt NCLE70) Glyeasiafident,
X16= Leu or apsent, X17% = Asp er.ahsent.angd.X18 = Vgl or absent: -CgR_l risegzan amino
acid sequeﬁc%go?'{rb/ée&g)rzmﬁlﬁg(%?(?a&% 3{4_ ¥s 6]%}”)%%‘&51 ’Xﬁlg %ﬁg&él Ng)%ggg_l\‘/\glhgrein X1=
Gin, X2 = SupoXValYXerT TR 6= X&r= Leu or Asn, X6= Asn or Tyr, X6 = Ser or Tyr; X7 = lle or
absent; X802ty o asBetmeYesgotift ahsedit et otive ANSTDEN alaaepiisansh éliine ayid eeqliseetvthe
LCDR2 comprises an.amige acid uernceof the f NNSS . N_()G%'p wherein X1 =
Leu or Ala,lp 9%%:"&#‘230’?@3%@ En% )??‘Sq_e?; an tﬁg LE%B%%@%&%S%?% ’ \g?'nglrnggllg(cid sedt%nc%ﬂoe? the
formula X R Z XBrx X %sPte: X7 XBRPTBIONTARDI Y 5) WheHrX T Ales tho HIRRACOBRERES RS = Ala
or Tyr, X4 zhiie 6ids8qXdnce Githerf&auX & = Tr-ox Hisg X7x=-Pxé ¥ = TySEQ D NdeE = Thr.

0025 1 30 el U SOL. g HOREHConnean o gl spveipsol

formula X1"X 3 ,_Wherein X1= Gly; X2 = Phe; X8= Thr ; X4 = Phe;
X5 = Asp o¥@lref RéSenaspisryandrir, i Relle: Ahg. HkP REEoRD s ri saingAsid AR Rnsdience of

the formulaofhulXR XJ2 X438 X564 X6 X KEXK[SBO NP 66) Wheteix R'-=X1t-ox PeuR2XBer, X3 =

Ol O A0 PRI BNODSf PrBRURACE! kD G R! Xal 6D o9 o MRABEAS XTI dies the

HCDR3 comp SEs an amino acid sequence f the form &K1 X2 X3 x4 x5 X6 X7 X8 X9 x10, Xx11 x12
x13 x14 x15%1¥ A 28 3SEY IIRES:Sly7ywhRdiEiANYE Al deorRhe. X3==4A4P 87 A%, ¥4 = Gly or
Arg, X6 = Lrerg, OryT B a¥8emt/ XY erAbgbréBserteXd? Siyré8apsent, of Ty Tyl 8rabiesat, Rifes BhSor Arg or
AP, X11 ZBL0n XL BOREPLEAFT 0D RBBPERLN, anlif oL YAPBPLSIA THDMICHRPSBRbrises ~ Ol

or absent, Leu or absent, X17= Asp or absent, and X18 = Val gr absent; the LCDR1 comprises

an amino ¥R RESBIYRRCRAIRIX T X3-X1 X¥ X6 7 X8 X0 oA T SEIDMO:268)
wherein XYSEQID XD 2685 waeSierx X3 Gitlexd=Laep o Ser SEr-oid el oi5X FyBepoleeXXE=TTpror Ser;
X7 = lle or Ghognl 248 ot GlY. 3 AREHaESb A D OERRGAMsel, XS PEAAREN ATLh o T Of
absent; the LCDR2 comprises an amino acid sequence of the formula X1 - X2- X3 (SEQ ID NO:269)
wherein X203t G, ToRnaheeny R HCER2 euprdstP AR ARSI SRIRaSE gHmIRE YRid
sequence of theTerriuaEdLIRNCB269 xEhebek X 8= K8u(GB@! | B R@i2 80 RivheneiX X SeGanditeet, X2=

Gin, X3 = Al = AA, = (3j = ' K8 =rosXa gslyier lle, ard X9=
Thr. [0024%§%§iﬁ?#%il%ct thﬁﬁeggﬁgﬁ%ﬁ%gﬁﬁ%%ﬁrzn@%n-t))(indiﬁg frjétgmkeent%

comprising’HETHR1IM REAWRSIEIN E 5 EMeb X Gzl &G fdActs oM & ABVR and'LeVR pair,
wherein thes&COPR/IEAGR Rieg Xé rcem aXé sdlgoteddrand thie=gfbup consisting of SEQ ID NO:1621164,

2101212 a2 On' ) AHIPLERRE IR BRI a4 ARG SARIECRGRF fiugHese are those
contained ih HCVR SEQ ID NO:162 and L CV. SEECbD NO:164. In another more sgg fic

embodimeRHEISRSA DR MR AESRRULGERUSCRB SRR R RansaasH e ) 38N0:18 and
LCVR SEQ OYRIGaROwhengét tiedtitMRIpEMRsenuisodimerst shiealed fnth ighoohain@BiRtiseqliSEGes are

those contgige oY B/ LNDIGL0. bl hESBERJ Bl 942w Theigesniancor
encompasses anti-hIL-4R antibodies having a modifi ati . : ications,
modificatioﬁeﬂi‘?gﬁm%mégi?&BT@'WdByﬁa\ﬂ%ﬁ éi({)e@)rﬁg% Y%’“L@%%ﬁ? %%é&‘%ﬁ?ﬁ%ﬁa%%kmg a
fucose moiatytherserrecpehifatigosdioctrtrideaghain fightstanl®Retorrasse amtibosy dwtrineiént
Ce"g_'f?f Cthf?zt@i@Q}H élé@tqﬁlebttﬂﬁtm Li@@ﬂ%@!ﬁb O'I _1@%:@0@2}&%@0@7& :Memm%apﬁﬁga&ion_s{
modification of .a galactosylation can be made in order tg m C It depe xicity
(D0, 0038 17 EA G oS B R ST PR B s AR O AR Bt
nucleic acitPrhigket1Bes of the invention, and host cells into which such vectors have been included, as
are methoggealsinakingviiaientRsshiassssanigembining frgpaalmgih tnenygodepiaised by

culturing the host clells of the | .vegntrilgn. 'I(; %Cg%gtn ggl} ma ebeng e%;r%lfu er\étl)tic Jols et}JokaSr. otic celée
preferably BR[Ot RSP e P B RO e P8 A AT alan ceﬁ', Stich as EIQ-XB calr Bﬁﬂﬂyln an
eleventh aspect, the invention features a compositionfcomprising a recombinant




human antibody that specifically binds hIL-4R and an acceptable carrier. [0028] In a twelfth aspect, the
invention features methods for inhibiting hiL-4 activity using an antibody, or antigen-binding portion
thereof, of the invention. In specific embodiments, the antibodies of the invention also block

niL- 13/h1LJ%Ei} EPIPLeHLRIRNIALAY Y hidR e MABE %F@Q&WHPRH& m§ag1,¢éém§@em;;§e§rcontactlng

hIL-4R with antibody of the invention, or antigen-bin mzoportlon hereof, such-that hiL-4 or

hiL-4/hIL- 19’%%9&9#%/’%%'ﬁﬂﬁﬂﬁéd’”iﬁ%&ﬁ@?’&ﬁ%‘iﬁﬂf@ﬁﬂﬁ XRlh PSS BHStiE SRR TOIEH R &n

antibody of(tte\u@Tion7 06 28&jgerstherdipplipatitios, theddiohtio ataguacoepigtirscdfeba adnina

disorder th%%%'a@ﬂ ﬂ{%@rﬁ%emgﬁ?ﬁ%%@!—oﬁ&'&ﬁ&tﬂbﬁc}?’ activity. The disorder treated is any
a

disease or condition that is improved, amelioratéd, inhibited or prevented by removal, inhibition or

reduction of49#€k dp ﬁlf_e@mﬁpfﬁta@ﬁ\/ﬁ Verten gy ‘?H'%?é%‘i%'amc?é%‘?ﬁﬁ’ "SFé%g?éfe!‘%?/‘ﬂ?e
antibodies nnaatdmkyafrdgmmstsfmiﬁéhmlent@ntlendmmlstdejléontexﬂmqbieudntmmgremmrseptlc
arthritis), h%a%ﬁtém@ar&mm@emuwEﬂs%ﬁbé&#md%m@emwﬂem SRR URthe\RIRRIS'S

Disease, benign prostate hyperplasia, lung disorders, such as mild, moderate or severe asthma,
inflam matoﬂb@fgﬁfjd@fé’@%W%@ﬁﬁ%ﬁﬁﬁﬁcﬂﬂ}%{%ﬁ”glggaggea{\ﬁﬁg%"r@ggtﬁ)%g PSRN SAR lisease,
sickle cell diskaseti€belig:Sfesaisy thettheime| 6 mvE s diswEiise aorawpuialinpsiall, Sjmires's Stiktdrome,
autoimmunge{ymphoproliferative syndrome, autoimmune hemolytic anemia, Barrett's esophagus
autoimmune uveitis, tuberculosis, and nephrosis, 50930 Other E‘}('g»')lcgects and adyanta es WI| become
apparent frmﬂ?g}e\ﬁ%\ﬂﬁoﬁl?ﬁgnghgfﬁﬁﬁt JBEXATR 7 B iﬁsrﬁggﬁfﬁrﬁgr IBefore
the presenthmetnoaisibodydbstsixmificiliy wmmmmmm@emhmm@n is not Ilmlted to particular
methods, ajg ﬁegpewa@mmgg&ep%wi#aﬁc#ea%@éqhé%&qﬂsmg.wmmr&;may YERY-di is also
00

to be underst that the, termino used her ?[P {or the ur ose of di scnl:)8 % h
embodimeFEBARY; 855'\@&%% M8%@?ﬁ ’n(g Eﬁw'@g rbgpgﬂ eHIRERMEAVention will be
limited onlyabfittbdiespfdhe eveitiomsis@0B2k bikdSdhdefidBd mhmlwéunfaﬂ%@hmcﬂkahﬁostﬁentmc terms
used here'%M@M&%ﬁ%‘?ﬁétﬁ@@%&%ﬁ‘&@&mbwDdﬁﬁmﬂwbﬁﬁ%&if SrHaaVeriidnnothe art to

which this invention belon s Althoug etho s.an ror lent to those
described ﬁé’?@ﬁ%gﬂ%@ t'iﬁéeﬁl?‘ %%]n]b?ttrégﬁ@r g}' %}% eseﬁ‘f‘ 'r?tllB Leg ppe errt(talg(f methods
and materialstardiment, des oritiaet] Mmlawgqmmﬂﬁ]emaemirl}maﬂhﬁmﬂmﬁ&m)ﬁfw%ed herein,
is intendedy 4 &@M@@&%@maﬁéﬁ%@e t%mép@mmgm@méﬂmmgmmn@wbyw -4Ra

(SEQ ID NO:274 erleukin- hIL 3 to a cytokine that 1Y cifically binds
IL-13 receﬁﬂg‘n’bglﬁa 9 ‘g]ﬂ’il er%%r} gélﬂfﬂ&xy 'tsé) the g Vn%ite BRI Elnd?ﬂ lto
hiL-13R1 oemmewedhmhabgmpréxrmmm%dmLmer\eesé@ﬂd?ytcemmtemmgmar muﬁwn[eb@hme term
"antibody",i4s.. uﬁﬁeg_mg%mmys intended to refer to immunoglobulin molecules comprlsmg four

polypeptid ohea Y, H chains and two chains i tercon C dIS |f|d bonds
Each heavipgﬁgT er%t& S‘ e%(\e/rs al?% ?/%?rlté egc?etbé lon (ﬁéw q%d? v Lc{:%aln constant
region. Theﬂveawrdnaiv\d@ofﬁsmmé@cﬂﬂbﬂkﬁ[ﬁﬁ'%éiméémﬁrﬁéhﬁ@sthﬁp@mf@ﬁdc@ﬂ‘scEach light
chain Comﬁéiﬁsaﬁuﬁghk%hairééf@f&@élﬁxéeﬁﬁ?ﬂr@k&bﬁewaﬁhbanﬂnadiélém&'ﬁﬂec%ﬁf@mw@ghw The light
chain constant region comp |se€ one d rgglrgl‘ng dar e\(/)Hsg\pedre\/é_s{ eglons.can b fug@grasélfjgdlwded
into region )Eﬁerw 3?/aPa% Preeime Ccomplemen arity de{ermlnln reg fons ?EBET r¥1terspe|rsed with
regions thamaﬁm&am@wé@w@mmmmm@ésm Kﬁwyséaalﬁweaﬁ&mqg%ﬁ%%ed of

three CDR@@@@%J&Bgyw&mae@lr&m ardaseiqsBiBtiapaa BRgreEByndRindhutolioming order:
FR1, CDR1, FR2, C R3, F 0035] The, ferm antig in Itio " of an antibody
(or simply ' thDIS‘OBy gﬁf ’nve T hgrn?jg %u%}gkrﬁg%&?ma%yuggg%@r%é|§a?re: egs f% %?lég er more fragments
of an antlbéuSDml#@?&iM@hé hbifitgulesih SEM SN ISIFE to an antigen (e.g., hIL-4R). It has been shown
that the antmplrmtm Bopssioaref mmw@@iwmmm@aﬁpmfmnfragmewtsmﬁaéuﬂdaggth
antibody. qum\g of bllilglng fragments encompassed within the term "antigen-binding portion” of an
antibody incude f) SFab fra ragment, a monovalent fragment consisting of the VL, VH, CL1 and CHI
domains; (i) a F(a131)2 fragment, a blva|aﬁTﬂbﬁ%H%‘§9ﬁHDEﬂbl two F(ab)' fragments linked by a
disulfide brjdge1qt tBebiagrerpeisstit (idtadde sragrasnibedniistiogelituervidoarntsCink tverainsis(iv) a Fv

fragment cg fi@@%ﬁé&ﬁ‘ﬁ%ﬁ iy ﬁ%oéﬂ% O3t siR SR AL ARty (A e iRaman!

(Ward et am con5|sts of a VH domain; and (vi) an C

FurthermoRENSititNSgRAN B0 IS AEHS BFtH'édP(PWQS ihehthe/Aergpinolpey H?@%Bﬁ‘@ﬂ“fﬁrfwfé"eparate
genes, theppbdacofaiBedibisingnectmbinasdimettosty bynd isyritietintiatés teiratinglemtadhe to be

made as a S | i rm monovalent molecules
(known as sur?ﬁ%eog ﬂg%ng}é\% %gtc%\l%ﬁgg}é\oemm Fﬁjtée/&g}m g%ée%?gr?ggazaﬁgs 426; and Huston et al.

(1988) ProtoNall. NekssSef 'Béﬂf’a%vsﬁefga"é%‘é’sn %ﬁjéﬂ%ﬁ?@e BRSMSHRERS I  dAENRENR to be

encompassed within the term




"antigen-binding portion" of an antibody. Other forms of single chain antibodies, such as diabodies, are
also encompassed (see e.g., Holliger et al. (1993) Proc. Natl. Aced Sci. USA 90:6444-6448). [0036] A
"neutralizing" or "blocking" antibody, as used herein, is intended to refer to an antibody whose binding

to hiL-4R rmwégwm& shehigiegi baetafltydntétttsmﬁndterdm ko lvhidthisidnhikitim of the
biological activity of hlL- i@nd or IL-13 can ssed K measurin ??_&1 ore Jéld ators of hiL-4
duce

and/or hiL BRI giEPUSRiRY MRS HES ?‘?”é mia ft%ﬂ“é‘ﬁaa‘? ular
activation @ad MLuaeblMwmﬂi&emﬁw@fammwﬁelmn[@%ﬂemmd me@mﬁbmﬁentanty
determmmg,ge&;gg Q@J&Q%Q{Mervarlablllty interspersed within regions that are more conserved,
termed "framework regions"” (FR). In different embodiments of the anti-hIL-4R antibody or fragment of
the invention, the FRs may be identical to the human germline sequences or may be naturally or
artificially rBefiition$0038] The term "surface plasmon resonance", as used herein, refers to an optical

phenomen@ihpt al@us o Hiiia-ANaLIS ALY %m@seue{@euprtslbhém%m@t@wtaﬂaﬁs in protein

concentration W|th|n a biosensor atrx for ex us rmacia
Biosensor Wgﬁ fﬁo@@f&tﬁe% JE36‘3:p‘| 8%;9.@3#;1%%% ete hltlﬁrﬁgn%%tgggweract% th a sSé”&ftc
antigen birftimgesitieterldulind A 018 reg)iosfars tmanewidkity thasleretdicalyhindssl paregapler.Aringle
antigen mambwhtn%%ttean%aemteeeco%mtema@mm@spe.ttcwtsmma@ammdpaear A
conformational epitope is produc% ﬁl{% seE tla?é) xt s{ m no a(fldC “f[r m different segments of the
linear poly SRR i ROTMRSY AR g g UL S dish o acid residues in a
polypeptid §06R4In. Th&%lhctMsmneedahe@nopeﬂfﬁa%%M@@M@Féﬂé@"@ﬂ@@@éh@?ﬂ%@"es

phosphoryt&m@wroswwe%mamgwamw(@eﬂahaaadwngauleg@namsnd@émty or
"substantially |dent|c§l whfn refer ﬁ[ g%to a nucleic acid or fragmeﬂt there\of mdmgfes that when

optimally 2N RARY:EEYEERAY B AL B S RS o S h TAOtM B U IS ALid (o its
compleme(t&yRwakt), ahe rehieany claitigernstenisagiend Eheitjery i chaiis camiantasgiornaerinpiises
preferably mtéeacﬁtxﬁétﬂyt@ﬁ%cﬁa@/ang%%@r@&%t@htitﬁatwetﬁﬁﬁd@ebaseﬁt SN SasHRIrBYIANY

well-known aI ri ce identit h as F as discussed below
[0041] As % %tf’ @}bge%h% dtﬁ eﬁr?‘ttagﬁrbegtantlaﬁsﬁrﬁhgﬂﬁt)?mocrq%sg%ﬁg%%ql y Similar means that
two peptldécseqne(ﬁ‘(bés ThiedfHopthyal seakigaaandiechiiRepsubrivisied) atme g @fr'”BE%‘TEFﬁbU@ing
default gaQeWﬁ&hé%nﬁf%&EtQﬁSE%?%rﬁ@@@&%IMMMMQWH@Q@&MHMQ&SW or 99%

sequence identit PreSfOeFrE reesltl%ILLe Olglrf‘tls ﬁyvr%ua{ﬁ_’notdl%ntlcalﬁ\déger cp&ﬁ%)”é%ftﬁﬁé mino

acid subst?ﬁﬂ%ﬁ ARVEEMIno Aci fion" 15 one IR WAIRR an amino acid residue is
substituteddsy BRstlasreagsthfeianMBSABEIAR i) eSiely SHaN IR i iba o ewinginnier ERdnfiddR1.
properties g&4. cthrpgeres, laysikgpprAicity). In general, a conservative amino acid substitution will not
substantia SP%O%%T ge éttggrfungr% naI '§g ert|e .Of, fa Etao]tel z@ ss[ ﬁél‘frgn%g rgror% agplno acid

sequence from eac %Rservatlve Su rcent sequence |dent|ty or

degree of Samiikeiy firappet aoeageeﬂ heritdsre g %Mﬁ@ éréﬂg@n\tatﬁfémamt@@f thr! EiBtitution.

Means fOVtH@KBIW%Ss@éMBM@WﬁHM@MMg thmsery. Skilbe sbenatioSetha P Rergaon (1994)

Methods Mol. BIO 24. 307 331. ED gtogqpég%%qg%ftgaﬁfn%x tﬁ'Q&tBQSWS with similar
e s

din ncts n
chemical p%‘pe s mcﬂu&eaﬁf alns ine; alanine, valine, Teucine and isoleucine;

2) aI|phatlﬁﬂmwf%@'éﬁéiﬁ@”‘?@?ﬁ@ﬁ%ﬁﬂ?é%ﬁ‘tmmw&mm&m%@%ﬂ%g &8paragine
and glutamingsddy) AeRpatil sRsoahajnmsroheniaeaian iimsinecandsingisphavl (S} hasit aide chains:

ysine, IOl BNGIC Y B ABAAFI S, Al RRAIAI S AR AANAIRaBP 44k shiLiinkantaining

side chains are Cys e|ne ervatlve amin substitution groups are.

valine- Ieud?M@-@élémﬁr@'d@ﬁéﬁﬁl‘ﬁlatﬂ%f?%@hé“lfsﬁ%ﬁé%‘iﬁﬁém&%ﬁfﬂé e YrAGHE-aspartate,
and asparagignitiRiiTe: ifdieisativelyistirepoiae/dtenderiatensan s aningbangeohaviagisogpsitive
velie 1 0 PAVRSD el ISl GRS Bl SRS oot 1445,

"moderately’conservative” r cementis an C ange having a nonnegative value in the PAM250

log-likelincRRf FYAAR, %Iﬁ?ztz'fls@&u@ﬁﬁee sttﬁ*m&tt%t%%%ﬂﬁ@éf%ﬁ& FAORRY rékePEMd 32
sequence ua&ggutgbrls)t)qemﬁyergem raeyusinhs gajned asiap abrsisisiotim anethedstdin asglistcoftware
matches Simtgt;fggng%g& HSIRSBEARE S OL U Ubr ASSAReALR HeAIA BPTTiaHa s deletions

and other mo ons |nc Ing conservative amino acid substitutions. For instance, GCG software

contains p@@ﬂiﬁl§%[JtShf‘a’@@ﬂS‘%‘f?oeB*e@ﬂlFWLﬁéH‘%’QWB@%EB@W'&J &&?FE%?@%%&% Bra&edhine
sequence (I8’ SgicntspapientdidentityHhatore enat| §E288)rBlate i gib I oept e sUSACBEEB@mMologous
polypeptidggiforg, differ Ak %nsﬂsﬁtﬁioetséaee@&rnt@tm B SRR SYQISIRHANtha @tein thereof.
See, e.g., GCG Version b.1. Polypeptide sequences also can be compared using FASTA using default
or recommended parameters, a program in GCG Version 6.1. FASTA (e.g., FASTA2 and FASTAS3)
provides alignments and percent sequence identity oBthe regions of the best overlap between the
guery and search sequences (Pearson (2000) supra). Another preferred algorithm when comparing a
sequence of the invention to a database containing a large number of sequences from different
organisms is the computer program BLAST, especially BLASTP or TBLASTN, using default
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regions are replaced with the corresponding human variable regions is challenged with the antigen of
interest, and lymphatic cells (such as 13-cells) are recovered from the mice that express antibodies.
The lymphatic cells may be fused with a myeloma cell line to prepare immortal hybridoma cell lines,

and such hybyidemacelld e acieserpanatdirleeirddeddraidihiarinapaics slisradhat produce
antibodies specific to the antigen of interest. DNA encoding the var, Ee re |opioa}fd£ e.h gxy chain
and light cHER9AEs: l?éel§&ﬁ%@b°%'ﬂ8qﬁ?ﬁgdsﬁec?e%ﬂ§8m9%ro? ﬁfc(ége%ﬁ r‘i??'e%ﬁ%nsco &'hexvy chain
and light clegiBs484:6448). antibody protein may be produced in a cell, such as a CHO cell. Alternatively,
Dr:\l%\ encoq'tgﬁﬁeﬁm(gg}aﬁﬁ%@fiﬁc BiexGe ﬁﬁtﬂ&%ﬂi%‘é ggihewyt@;iﬁbé%i@aﬁaqgtm o and tr;]eavy
chains may be iSolated directly from antigen-specific. lym S. he, encodi e
variable reGiSiRoR¢ W%EW%%‘)I@hf4cg§5?ﬁ%ﬁgf'fﬁ’%hﬁtﬁ]§o??&ér%"% ?é?g?c}ag%%é}ééé‘ﬁ%y ?Sil@a% to DNA
encoding thd ktindhis edmibitandcfitist khkgiccbastisitt ofbibrisaritier BNIS sathenasrpseeddd in a cell
capable of expesaingHhs Mt MmeRA ALY iharSRACiie srbgRENsak it Richin e B cell.

[0046] Antibodies may be therapeutically yseful in blocking a | -receptar interaction or inhibiting
receptor co?Hﬂbﬁ%HH’rﬁ'e?ﬁ&% ﬂj’ﬁa%ﬂ%&%%&cﬁ H’faﬁ RGN lil?ﬁtﬁ?éﬂ"gg%&é’héﬁ%? (Ecl)ﬁ'rh‘%f ment
(complemestadapesbielowiytotoxicity) (CDC) and participation antibody-dependent cell-mediated

cytotoxicitypb8¥¢ Ca. -ERRREBNSERIPISRHRRSY aBiaMiRRg Y dgiBnROAAEYioh dranaailiirRbaty antibody to fix

complement and mediate cell-depepdent cytotoxicity. Thus, the jsotype of an antibo be
selected ol TRERHSRSY Werﬁ?é?%' ig'ﬁ?e%rl? ?éefg??ﬁv%waer#g%’@ye 0 ?%%rﬁa?gt(gkcgﬁg't%&sic@%g%ﬁ?] Human
immunoglotitiirentembmdiseéntams toerantitht-4Rcantient sieiiagnos Hinbba Bvadipan 818/ Rs 61 fm, an
immunoglogulfca ¥aseREMMRIERRR Saplentadr-shaly senwiueipbraRmIdNaRNifkd0-160 kDa in

which the di held tpgegher by an interchain heavy chain disulfide hond. In.a second form, the
dimers arem%lilfige\ﬁ%{%t Eﬁﬁﬁp SmﬁaéeﬁS'r‘]%PsF%n8%@%1’8&%”@%%%%3??Q-%%'& a is formed
composed piencoeatmiatcdionedolige arrlysisaafyashdine ieagtinsdy) dsiestientot Aligistioasdeen
extremely difficiitdoheempinias Qiemaftebsifissnrirticetieranpe flaayencBirtarearsagensf the

second form in various.intact | sotypes is due to, but not limited to, structural differences associated
with the hi 33’«5‘@8’5 %'8?)?830(5(3 i antibody. In fact, a single amino acid substitution in the hinge
region of tHeG¥ginarhgeantigryersrissigrifitaeniy detanmingns thpbiatamsteevditasretintigan (Angel et
al. (1993) Malary st ARENRIRI3R IR biadauiscupiralky @b kapiRd désinhruiayelan dggid hinge. The
inst_ant invention encompasses amgg)%g'ieg igvier?%oge Qr mor g}g{tﬁtioggnyg thg?girége I%'éla?r of C_H3
region that%%65@8¥5|rgﬁlg? or examp e,pln ppro it |8n, ) |¥nproveet e yle\?o the desited antibody
form.. [0048nfetrasijoraberifheity eraisad bneapaifbsivrapssradamin aslia Fmrifermssrmedon and
3 mouﬁf C%ﬂmémhéagmp‘églﬂé?&s%mﬁﬂomg{, éb@@@;@&&@q&%{i@cébwﬁlﬁtwb&damd&mted for

esirable characteristics,, inclyding,binding_ affinity to hll -4R, ability.to b Il -4 _binding to h1l-4R,

and/or selergﬁ{ﬁﬁ? for t?}gdt%p 5 g'r?'%%o i "EI' ee'{%%ggcé‘uc%s n%?gﬁt%ggﬁ%%pé)r@grbeaénééﬁq%%%% i %élhesired
human corgseghiardsidrEhesrimndratednfe J0RYTATMGAURSILRR SWIU®IR invention, for example wild-type
or modifiedda4e} orie@inifauesammeidontity B NQsetdhiakddeniaa\Mitert kgatangtant nagise selected
may vary according to specific use, high affinity antigen-hindi r ifici cteristics
roaide i 1 e Te e oS A e Al e S T e

- antibodies itssriinng Qodeistene AP GPREIRE NHIBIGRFN RS- HRGURRY Peah 48648 described in
Harlow anghli@ésias Be it dripaifpimadedat aeounedwdminslogepadisniney stasutngbouyes%s, peptide
P ene ot B U SARMIA RS A BidaS EO IR SICAEBBOR UT AT

i
methods such as epitope excision, eSno e extraction and chernica cation of antigens can be
employed SPEHRECEIBETSING Bt ASERRES: BIAST odBIP[ ST NRRAA CARM-Assisted Profiling (MAP),
also knowrjopa fintgespbiedcis! pippastidliés tiogynraibsigntitami dstg oretubdtthtibicedeginzes large
numbers of monoglgnal antibadi ' : ' SQme A '
similarities%?%%qﬁﬁgﬁ%%?&ﬁg o%qga?q%t% gﬁgggﬁﬁg@ﬁéﬁ%& or enzﬁgﬁglﬁ/ﬁé&?ﬁ%ﬂ%\? en
surfaces (L%@ﬁ%‘ﬂ%%&%rﬂ%mtérﬁﬂﬂf?%F@ﬁf@%@?@ﬁ?%%ﬁ%ﬁ??%ﬁé@?? Mique
epitope eitbgredksmwﬂwcﬁi@%&enfr@me Glfqnﬂﬂiaﬁyeﬂamda.pmﬁg.wiﬂqsaimmbm sepresasaitdly another
category. Tohﬁééﬁg;&g%%wawg%ﬁ,&m@ﬂ 'E_%H%QL%H_&”R“‘é@H¥éﬂ%‘t’lU&%Jn%HH%@%ﬁbéﬂﬁﬁgﬂ‘% one

characterization e focused on genetically distinct antibodies. When applied to hybridoma,
screening, MRch &Y FENRARDdenidfeAtSHPSHURS Ry BRABHLRIBRAC TR NE Y BAZ SR A0S, MAP
may be us¢rl geoapyintitie ditlilatRramticadiespeftiie(ayentiangentotyupisobicintibodiesshding different
epitopes. [Qg@elr@é%@térM,ﬁSféﬂiéoéL?dé‘ﬁflﬁﬂé'Oﬁlx%‘ﬂQﬂyﬁéﬁﬁigﬁﬁ URURgb WzedRAtiAS RIS RIBMNES, Such

as, for example, proteolytic enzymes and chemical agents. The antigen protejn may be immobilized on
either biosBIEBICHT EEPRMEE S B IDETPEn B BE]GS! é“l‘ﬁﬂ@?ﬁ:ﬁ'ﬁ%&ﬁ&bﬁ@%’%@ﬁ'@%ﬂ{ for example, an
assay such as a multiplex LUMINEXTm detection as8ay (Luminex Corp., TX). Because of the capacity
of LUMINEXTm to handle multiplex analysis with up to 100 different types of beads, LUMINEXTm
provides almost unlimited antigen surfaces with various modifications, resulting in improved resolution
in antibody epitope profiling over a biosensor assay. Bispecifics [0052] The antibodies of the present

e invantion.mavyv; be monnoncenacific.  hicnacifiec-_ar multicnacific Miiltienacific antibndince. mavi ho. cnoecific for. . . -



Therapeutic Administration and Formulations [0053] The invention provides therapeutic compositions
comprising the anti-IL-4R antibodies or antigen-binding fragments thereof of the present invention. The
administration of therapeutic compositions in accordance with the invention will be administered with

suitable Catﬁﬁggn%etft%anmg%rp%g@éres@t%ﬁee IBERFHURLREIKLQIIIRY sy Boniguled

improved transfer, delivery, tolerance, and the like. A multitude of appr f£)rrate formulations can be

found in theREAMSIRFRFRAIOREICHRRENRINE RRUISH AR SOTEMIRRG YR P R MRS Sciences,
Mack Publistjirgriaanapang)kastanicRikosEhd skifdnrthnel atio rSein cugl e? éarsexd1gsié), Methods dglastes,

ointments, jollies,. Vﬁar%%qolezémmgs %@@réﬁe@eﬁ&nﬂr@&o@'%@ﬂa@@rag MesHEGRh RS LI
POFECTIN Tm), DNA conjugates, anhydrous ab soa%lon pastes, oil-in- Wat r and water-in-oil

emulsions C@ﬁm%ﬁ@ﬁﬁtmﬁﬂy@”?‘@% O BR Y RITR AlBs 4P W%rb?‘lt%’f‘ AMi-solid gels,
and semi-sistiduminé (RsatiphitingicaysidaxhSee sdsoPawdlireoaine Ganapudrttontaifiogcipients for
parenteral {Uplalians A SRR r%wmémat.emt%%séﬁamam%mgfc@s&eranay vary

depending upon the age and the size of a subject to be administere

a target di e, conditi s, route
of administfRER aﬂo(gha"’tﬁk%s’ﬁﬂﬁ%n?ﬁ?e 'éﬁﬂﬁo?f? B &0 IRV ERRS ﬁ’t&ﬁ%@%ﬁ@gﬁ ARrious
conditions amtighisaasts ass(0iatdveithtHing sidecahaids kpayetsing anddvethienjeouBrefamadvenously

administer (3e.aniod% ANS RIS SER iIRNBRIABACERAINAMHASIRGIE. emm@%eaﬂﬂnmhout 20
mg/kg bod Welght more prefer ét:)"%]aboutooz to about 7, abouto 3 to abaut 5, or about 0.05 to

about 3 md/kghta Wﬁgaﬁ?"ﬁéep R SA 'ﬂ?e%gvgrﬁ§7@§ﬂ?ét%8naﬂ AeRAEY @%8‘5 )'SFid the duration
of the treatAlemaiarpe adjssivdiife0spvaTientdstulivernggsheniroa e ksitvervalne ibdheliAWED to

administer e RRMIBAGRMHE 4 S96aB TGOt e NUeBEPB cRithe Qesamréarm inlipaseenesy
microparticles, microcapsules, recombrna t cell ca able of ex ressr WE%Q%\QQ yses, receptor

mediated e‘f?d‘(?ﬁ?‘(%%‘f@ (Eeé’eacgrﬁeWﬁ %tya‘f o8 ‘fl' BRNERE 'ﬁ%ﬁ s of

introductiofikeltiode: Matrbare not limited to, intradermal, intramuscular, intraperitoneal, intravenous,

subcutane@yiiuftranasHcS RifHERy FBIHEMIES Wikh G MRO Rt TR RYBRARNBISIRsAEhbYs ANy

convenient route for example_ by infusion orb Iusr ctron fy bso |on th ugh eg ithelial or
mucocutariéBiGE N RES 1Y Ushd SFAHSSS %%Ygf Ytinal RUOE

mucos e c an mayqoe administered
together WSWQBM@W&W@M&@@M&SWM%@MM @N%@Wgt@ﬁi@mo&'et[e%éﬂﬁf he

pharmaceyical CREHRQHLIN) FRRARAEA M@Q%@ ¥8gisipsinRHicUkar Rdiprssrae (see Langer
(1990) Scienge 249:1527- 1533; Treat 1989 Q?\@"ES in éggf%(g a% o{ qubctlous Disease
and Cance?oﬁt_‘%ﬁgzc%?g&é’fﬁ%rﬁm? WSS ?\few S R SR i,
pp. 317-32ip; dateryinecsediysinid. h]:@\([@@&'pl ﬁﬁ@@m léﬁu@tﬁ&%”ﬂﬁé plﬁaﬂﬁa@étﬁ%m'tﬁﬁﬁmtron can

be delivered,in a0HQlgs.Le W&ég%&nmewfr&&dr&mb@m marémgrsadv(la&szpleanger

supra; Sefton 1987 CRC% GrgRef |omed %20%} there bOdﬂ,@r‘?C%t é
materials c4R'BYE A2 8(@%8‘ 8[83 ppl’ic ibns of |sea(% s.), CRC

n?ro er an
Pres., Bocaqnmmdrummﬁﬁ@trm;smwraﬂmhecemm@mﬁénw%ﬁtﬁommge§9§érﬁré'aﬁ be

placed in psoxigpibyTaf dhe. commositigniFIRsTA) hiévited WiigneRly aqtr@amoéet&eeaysnaanmﬁese (see,

e.g., Goodson, in Me IA licatipn o Cont oIIed Rele se, sypra, vo 984). Other
controlled e%?@é"%yé’f ﬁrs §r% AECERS sb {Pt{e reviey I_Saer?rcer??[%lé%scé nce gﬁ?@é? 1533.
100581 Th&mfﬁ%ctébtéfpreto%fﬁtﬁﬂ@'@ﬁwlméfﬂﬁ% m@%ﬁ@r@nﬁﬁﬁﬁeﬁmmb&%@awe

- intracutaneQueamit IR IEAgRUSSHIRT Bjest0ascsd ol luisaeat sigarisiasesitiecahatsrepsyaiions may be

Do R SR KA R, Tl RIS ScRIREARIE ISR L0 AN OR AIPRE o o9

by dissolving, suSpe Yor emuIS| ing the anti or its desc ove in a sterile agueous
medium or(39P6ily- rH@blr@t?f cHrpraPRidnaInnd ddadu pliabidPRDAVgRICARIdD RemerRrF 8P mjections,
there are, for example, physiological saline, an isotonic solution containing glucose and other auxiliary
agents, etqargvhlpa Xflgeuused ﬁbn&blgatron with an appropriate solubilizing agent such as an
alcohol (e.g., Bhano Papco (Je g., propylene glycol, polyethylene glycol), a nonionic surfactant
[e.g., polysfﬁﬂﬂﬁe %tm@%@?ﬁéf%&?é‘ﬂ‘t?%h@t@eqﬁéwﬁﬂéﬁé%:%?reh%%’ é%%ﬁ??%‘r’l)})%tc As
the oily meslagm sthiersrasa enaplonssd) slgursasanstcsit; sBPhRAISH| 5680 HithaTay, ba7used in

combinatcy ASRHRIZSL0SLAED 5o denid FQ%%%@JR';PFF\%ZXA dleleh slerfie imgion thus

prepared pr in an appropriate am vantagﬁ;us harmaceutical

composrtr@@fb?'ﬁét%ﬁ%é\@fﬂ‘éﬁ’&l%%@%@t% 6% ar8 é]‘éﬁé@ﬁ‘% @8&&@@"(8%& Meunit dose
suited to fibadiasenef theaciinetiogy TdientsuSs)dcatsaigePfers) i) a Amibddise of thedeydaticexammple,

tablets, pillg, ?&Bﬁwﬁ?egg@s%ﬂ?t@u@w&twmmmt@eﬁnJ ngw@wg@fém ajpresaid antibody

contained Is genera out 5 to 500 mg per dosage form in a unit dose; especra lly in the form of
injection, |ﬂr§’}§9&'@ﬁ€tﬂ"tﬁ%ﬂtr¥@%F@%Swaﬁﬁﬁwmﬂ%‘mH%ﬂﬂ’dtﬁ'@ 963y aiRPIR about 10 to
250 mg for the other dosage forms. [0060] Single antBcombination 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. IL-4
ralatad dieardaoarc-which ara troatead hy the antihodiece ar antibady.fracomonte_nf. the-tinchida. . for....




[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 beeng grs?ee 198RS RS Fﬁge@xmasﬁﬁdpfgwanmb%gggg éﬁaﬁengg&q»;m%he

temperaturé?%'?c. ut some experimental errors eviations s e accounted for. Unless
indicated ofitigfR6f [iateshrangdrrntipticeiain (fHeR Breslel g recrrsragdramoBe i nt,
temperaturesigrésslagtsedidse gy Beephaiid ERSHIscHs fabed with s alyuiephedt lirexarpieaie Generation
of Human Antibodies to. HumanJL.-4 R . T ' n
Pharmaceu!{l%g?_sﬁnc»f%@é%,a%eg @1%13 \%vﬁegrglf(r%rﬁin&%%ﬁfélﬁ( \%#??%%I\aér%%%% ﬁ?ﬂ%%%g%&m:zm or
a combinatiéangfybrfoRarcaidnrRejhay BT Rtk AESSPRUAR o e 2ntige8 eLNErReD: B protein or
DNA. To ohjadadigitRahisrebin RgesRosisne asimathiieemsUbsamaenthapbe setiedenyddinkeddeks and
pleeds oDIAiaerkaR R RIIheARR BORRL Y ASIESRN G PLAIAGHF RRIN S A EAABRAPERRARC

[0066] When the mice attained maxinmium immune response, antibo y-expressmg_‘B cells were

harvested dAgyibe@irRigedipaseeinsembaa 2ERASsbrniMisRtt NN Refive thefriseR-specific
antibodies ggieficelaiestidisattydiesnttie Baciabtwationd o therigbt aryklemey cblitsasaleseifotded U.S.

Patent Pubﬁ&g&m@ﬂp;/‘%g&)%ﬁg% gﬂﬂgc@p&qﬁcaﬂy incorporated by reference in its entirety. Stable

recombinant an y-expressi cell lines were established from the isolated proper

recombinarlf9481 ¢ geing foenGHakle regiartinbilire Senwrand o AP e s ARt fitfoned
media of thidiyteddonn apaatiranstedtadoimehoodipg tifecityman tigenyzindiighedfiaitycansthpbtency in

blocking 4 B,k 4R scrlaecelava 00RBIcSa Ysiabars s AMyanihaclss iege

obtained byét%ig egoing methods Including the exemplary antibodies designated H4HO83P,
H4H094P dA& FRAGHosPRdmeos Be sallikRBES  these exemplary anti-hIL-4R antibodies, and their
bi.olo'gical pmmliesnwmébeﬁ 'Ilheg@e&icd@a#étuthemoﬂm@ngliﬁmtﬁmml@im gmtigen
Binding AMhiho S EaUBRN BB PiariaguAriaine ah of RalRgledamBackanaih grpect to

hIL-4R at either 25C or 37C was determined using a real-time biosensaor surface plasmon resonance
assay (BIACRETHNDEON)PEMEN ISPRRIY HYERIRGROHEP ﬂ‘&@éﬁ&‘ﬁﬁ“ﬁaﬂg%éﬂﬁ&oﬁﬂﬁfﬁdy
surface creestanidiatghcgiotntidou@lidoap JRIAGERE Tegichiy to fartibel g dpimpedanitib twyabilittace.

Various copeentaHens, (Agg-ERme M Mol BMDRbaRaBA B s Rrfgéhe g BT
dimeric hiL-4R-mFc were injected over the captured antibody surf,a e at 1?2)U|/m'é[;é’f%or 2.5 r%n at either
25C or 37CEEIRHAIIONANBGSTIRFIEASLE ARtiriLbtiord SriF" e AW rF IR ored in

real time. Esytidtitaxicity. dissociation constants (KO and dissociation rate constants were ascertained by

performing liaeHc anaAlMAISHIRGSHAURNE LATIoRS AR RrAMNEY allalleRRABYRIR WAgA!SO used to

calculate the halt-life of antigen/antibody complex dissocijation Tv22. Results %;??Shown in Table 1. -
IO,

| (Tv2).
NB: No ant5e9S67%n BiRBfg WagbBeaHneg SRS Bele s SAMRIRET AoHaftRIP USRI a fully
human antieths¢R-toftHmuiyx{ideaP #56rta0 &I i86Hed M&EQerD IwtiGeyathepby Fabiterchaintivody

25C 37C Manamedm BEREE bond. In a second form, the dimers are not linked via interchain disulfide
bonds and a molecule of about 75-80 kDa is formed composed of a covalently coupled light and
heavy chain (half-antibody). These forms have been extremely 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 faét, 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 19G1 hinge. The
instant invention encompasses antibodies having one or more mutations in the hinge, CH2 or
CHS3 region that may be desirable, for example, in production, to improve the yield of the desired
antibody forfn..
[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
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Monomeric Dimeric Ko (pM) T412 (min) KD (pm) T112 (min) KD (PM) T112 (min) KD (pM) T112 (min)
Control 1100 18 94 186

desired human constant regions to generate the fully human antibodies of the invention, for
example wild-type or modified 1G4 or IgG1 (for example, SEQ ID NO:271, 272, 273).- While
the constant region selected may vary according to specific use, high affinity antigen-binding

and target specificity characteristics reside in the variable region.

Epitope Mapping and Related Technologies

[0049] To screen for antibodies that bind to a particular epitope, a routine cross-blocking assay
such as that described in Harlow and Lane supra can be performed. Other methods include
alanine scanning mutants, peptide blots (Reineke (2004) Methods Mol Biol 248:443-63), or
peptide cleavage analysis. In addition, methods such as epitope excision, epitope extraction
and chemical modification of antigens can be employed (Torher (2000) Protein Science: 9:487-
496).

[0050] Modification-Assisted Profiling (MAP), also known as Antigen Structure-based Antibody
Profiling (ASAP) is a method that categorizes large numbers of monocional antibodies (mAbs)
directed against the same antigen according to the similarities of the binding profile of each
antibody to chemically or enzymatically modified antigen surfaces (US Patent Applicatibn
Publication No. 2004/0101920). Each category may reflect a unique epitope either distinctly

" different from, or partially overlapping with, an epitope represented by another category. This
technology allows rapid filtering of genetically identical antibodies, such that characterization

can be focused on genetically distinct antibodies. When applied to hybridoma screening, MAP
may facilitate identification of rare hybridoma clones with desired characteristics. MAP may be
used to sort the hiL-4R antibodies of the invention into groups of antibodies binding different
epitopes. |

[0051] Agents useful for altering the structure of the immobilized antigen are enzymes, such
as, for example, proteolytic enzymes and chemical agents. The antigen protein may be
immobilized on either biosensor chip surfaces or polystyrene beads. The latter can be
processed with, for example, an assay such as a multiplex LUMINEX™ detection assay
(Luminex Corp., TX). Because of the capacity of LUMINEX™ to handle multiplex analysis with
up to 100 different types of beads, LUMINEX™ provides almdst unlimited 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. 147:60-89. 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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fusion, noncovalent association or otherwise) to one or more other molecular entities, such as
another antibody or antibody fragment, to produce a bispecific or a multispecific antibody with a

second binding specificity.

Therapeutic Administration and Formulations
[0053] The invention provides therapeutic compositions comprising the anti-IL-4R antibodies or
antigen-binding fragments thereof of the present invention. The administration of therapeutic
comipositions in accordance with the invention will be administered with suitable carriers,
excipients, and other agents that are incorporated into formulations to provide improved
transfer, delivery, tolerance, and the like. A multitude of appropriate formulations can be found
in the formulary known to all pharmaceutical chemists: Remington's Pharmaceutical Sciences,
Mack Publishing Company, Easton, PA. These formulations include, for example, powders,
pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing vesicles (such
as LIPOFECTIN™), DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil
emulsions, emulsions carbowax (polyethylene glycols of varicus molecular weights), semi-solid
gels, and semi-solid mixtures containing carbowax. See also Powell et al. "Compendium of
excipients for parenteral formulations" PDA (1998) J Pharm Sci Technol 52:238-311.
[0054] The dose may vary depending upon the age and the size of a subject to be
administered, target disease, conditions, route of administration, and the like. When the
antibody of the present invention is used for treating various conditions and diseases associated
with IL-4R, in an adult patient, it is advantageous to intravenously administer the antibody of the
present invention normally at a single dose of about 0.01 to about 20 mg/kg body weight, more
preferably about 0.02 to about 7, about 0.03 to about 5, or about 0.05 to about 3 mg/kg body
weight. Depending on the severity of the condition, the frequency and the duration of the
treatment can be adjusted.
[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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[0057] in certain situations, the pharmaceutical composition can be delivered in a controlied
release system. In one embodiment, a pump may be used (see Langer, supra; Sefton (1 987)
CRC Crit. Ref. Biomed. Eng. 14:201). In another embodiment, polymeric materials can be used
(see Medical Applications of Controlled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Florida (1974). In yet another embodiment, a controlled release system can be placed in
proximity of the'composition’s target, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138, 1984).
Other controlled release systems are discussed in the review by Langer (1990) Science
249:1527-1533. ‘

[0058] The injectable preparations may include dosage forms for intravenous, subcutaneous,
intracutaneous and intramuscular injections, drip infusions, etc. These injectable preparations
may be prepared by methods publicly known. For example, the injectable preparations may be
prepared, e.g., by dissolving, suspending or emulsifying the antibody or its salt described above
in a sterile aqueous medium or an oily medium conventionally used for injections. As the
aqueous medium for injections, there are, for example, physiological saline, an isotonic solution
containing glucose and other auxiliary agents, etc., which may be used in combination with an
appropriate solubilizing agent such as an alcohol (e.g., ethanol), a polyalcohol (e.g., propylene
glycol, polyethylene glycol), a nonionic surfactant [e.g., polysorbate 80,' HCO-50
(polyoxyethylene (50 mol) adduct of hydrogenated castor oil)], etc. As the oily medium, there
are employed, e.g., sesame oil, soybean oil, etc., which may be used in combination with a
solubilizing agent such as benzyl benzoate, benzy! alcohol, etc. The injection thus prepared is
preferably filled in an appropriate ampoule.

[0059] Advantageously, the pharmaceutical compositions for oral or parenteral use described
above are prepared into dosage forms in a unit dose suited to fit a dose of the active
ingredients. Such dosage forms in a unit dose include, for example, tablets, pills, capsules,
injections (ampoules), suppositories, etc. The amount of the aforesaid antibody contained is
generally about 5 to 500 mg per dosage form in a unit dose; especially in the form of injection, it
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 exprassion of IL-4, or by an abnormal host response to IL-4 production. IL-4 related
 disorders which are treated by the antibodies or antibody fragments of the include, for example,
arthritis (including septic arthritis), herpetiformis, chronic idiopathic urticarié, 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
14
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syndrome, autoimmune hemolytic anemia, Barrett's esophagus, autoimmune uveitis,
tuberculosis, atopic dermatatis, ulcerative colitis, fibrosis, and nephrosis (see U.S. 7,186,809).
[0061] The invention encompasses combination therapies in which the anti-lL.-4R antibody or
antibody fragment is administered in combination with a second therapeutic agent. Co-
administration and combinétion therapy are not limited to simultaneous administration, but
include treatment regimens in which an anti-IL-4R antibody or antibody fragment is administered
at least once during a course of treatment that involves administering at least one other
therapeutic agent to the patient. A second therapeutic agent may be another IL-4 antagonist,
such as another antibody/antibody fragment, or a soluble cytokine receptor, an IgE antagonist,
an anti-asthma medication (corticosteroids, non-steroidal agents, beta agonists, leukotriene
antagonists, xanthines, fluticasone, salmeterol, albuterol) which may be delivered by inhalation
or other appropriate means. In a specific embodiment, the anti-[L-4R antibody or antibody
fragment of the invention may be administered with an IL-1 antagonist, such as rilonacept, or an
IL-13 antagonist. The second agent may include one or more leukotriene receptor antagonists
to treat disorders such as allergic inflammatory diseases, e.g., asthma and allergies. Examples
‘of leukotriene receptor antagonists include but are not limited to montelukast, pranlukast, and
zafirlukast. The second agent may include a cytokine inhibitor such as one or more of a TNF
(etanercept, ENBREL™), IL-9, IL-5 or IL-17 antagonist.

[0062] The present invention aiso inciudes the use of any anti-IL-4R antibody or antigen binding
fragment described herein in the manufacture of a medicament for the treatment of 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. Examples of such diseases or
disorders include, e.g., 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
Iymphoprdliferative syndrome, autoimmune hemolytic anemia, Barrett's esophagus,

autoimmune uveiis, tubercuibsis, 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 méde 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 nhear

atmospheric.
15




- [0068] Binding affinity (KD) of selected antibodies with respect to monkey (Macaca fascicularis)
IL-4R (rnfIL-4R) at either 25C or 37C was also determined using a real-time biosensor surface
plasmon resonance assay described above with various concentrations (ranging from 100 nM to 25
nM) of monomeric mflL-4R-myc-myc-his (mflL-4R-mmh) or dimeric mflL-4R-mFc. Only antibody
H4HO098P was able to bind both monomeric and dimeric rnflL-4R at 25C with KD of 552 nM and 9.08
nM, respect@RPIR haGieBerationeitjumanciaiibatiesdo sumagithaiBRAPIE at 37C with a KD of 24.3
nM. H4HO%MM@WMWEMI& (Regeiei00 Behiddeotyamntgerisiithag, sdfihikewas also

assessed Usﬁ% A %élw%%%%q@awmn Eﬂ%q%@ﬁﬁ% &réeébfna@ﬁme& Mﬁ&%@&imﬁwme

was first coat 5 ug/mlavidin overnight followed by BSA block mg) for 1 hr. The avidin-coated

plate was th¥AGRER BRRIGHRIR Ss8h gt 63uRaRLE h’)ﬁ)éﬁ) RRERISE \W‘ﬁ‘s{%@&t%‘ RRTGlre either
free hiL-4Rinrhanédiasetinsh| ladifd e mfeee dulbsddriemijic bonystdd s\ery 3R-weeks andrideadsicthéingi]d) in the

antibody titrgyi §%%9'§a%ﬂ'HHB&%FQsQé@L‘{%éh?d’f‘ﬁ%‘?gé/swﬁa&%éa (9@, REURIaNt amount either 25

pM of hlL-4R-mFc or 200 p hIL-4R-mmh was premixed with varied amounts of antlbody, ranging

from 0 to aMﬂoVanﬁf?em%ﬂ%ﬁfaﬁé “PBHBU\‘/@H'WTW%'ﬁﬁﬂ?ﬁéﬁoﬁ’f‘&??&%ﬁf‘?é‘?ﬁﬁ'@?aﬁﬁ% B0 &iBw
antibody-aniigessteihdimifisetbaith equddmyetoniin ealig tolforatbyksmiopés séltdioatvelerertipantransferred

to the hiL-4 seaﬁadammﬁef&wsmw%n&&tﬂ%lﬁrtﬁ@e Blhs 4RO GRIHRS hifeidRanagn. After 1 hr
binding, the plate was washed and bou L-4R-mFc was detected usﬁ%&elther an HRP-conjugated

mouse antﬂ?f‘ﬁé‘?ﬁﬂ%l&%lPaﬂﬁﬁﬁtopdf%‘r’aém—@y%%%& JerarReRANRANO N PIE o dies. 1C50
values werestirtawringtd Ehtitety 2 BtalabletonbritianichniSsdy (e BHO cdRimaswe®e0 pM

hIL-4R-mmfCemntralG6nd thb tHiAR3H 3 8PRcombinants. Functionally desirable monoclonal
antibodies were selected by screening conditioned media of the hybridomas or transfected cells
for specificity, antigen-binding affinity, and potency in blocking hiL-4 binding to hiL-4R
(described below). |
[0066] Several anti-hlL-4R antibodies were obtained by the foregoing methods including the
exemplary antibodies designated H4H083P, H4H094P and H4H095P, H4H098P and H4HO99P.
These exemplary anti-hiL-4R antibodies, and their biological properties, are described in greater

detail in the following Examples.

Example 2. Antigen Bmdlng Affinity Determination.

[0067] Binding affinity (Kp) of selected antibodies with respect to hiL-4R at either 25°C or 37°C
was determined using a real-time biosensor surface plasmon resonance assay (BIACORE™
2000). Briefly, antibody was captured on a goat anti-hFc polyclonal antibody surface created
through direct coupling to a BIACORE™ chip to form a captured antibody surface. Various
concentrations (ranging from 50 nM to 12.5 nM) of monomeric hiL-4R (R&D Systems) or dimeric
hiL-4R-mFc were injected over the captured antibody surface at 10 pl/min for 2.5 min at either
25°C or 37°C. Binding of antigen to antibédy 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 haif-life of antigen/antibody complex dissociation (T4.).
Results are shown in Table 1. NB: No antibody-antigen binding was observed under the
experimental condition. Contfrol: a fully human anti-IL-4R antibody (U.S. Patent No. 7,186, 809;
SEQ ID NOs:10 and 12).
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H4H094P >10,000 >10,000 H4H095P 40 90 H4H098P8.874 H4H099P>10,000>10,000 [0070] The
ELISA-based solution competition assay was also used to determine the cross reactivity of the

antibodies to monkey IL-4R. Antibody H4H098P exhibits an IC50 for mflL-4RmFc of 300 pM and an
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[0068] Binding affinity (Kp) of selected antibodies with respect to monkey (Macaca fascicularis)
IL-4R (mflL-4R) at either 25°C or 37°C was also determined using a real-time biosensor surface
plasmon resonance assay described above with various concentrations (ranging from 100 nM to
25 nM) of monomeric mflL-4R-myc-myc-his (mflL-4R-mmh) or dimeric mfiL-4R-mFc. Only
antibody H4H098P was able to bind both monomeric and dimeric mflL-4R at 25°C with Ky of
552 nM and 9.08 nM, respectively. In addition, antibody H4H098P also binds to dimeric mfiL-
4R at 37°C with a Kp of 24.3 nM. H4HO083P had very weak binding to.dimeric mfiL-4R.

[0069] Antibody-antigen binding affinity was also assessed using an ELISA-based solution
competition assay. Briefly, a 96-well MAXISORP™ plate was first coated with 5 ug/ml avidin
overnight followed by BSA blocking for 1 hr. The avidin-coated plate was then incubated with
250 ng/mi biotin-hiL4 for 2 hr. The plate was used to measure either free hiL-4R-mFc (dimeric
hiL-4R) or free hlL-4R-myc-myc-his (hiL4R-mmh, monomeric hIL4R) in the antibody titration
sample solutions. To make the antibody titration sample, a constant amount either 25 pM of
hiL-4R-mFc¢ or 200 pM of hiL-4R-mmh was premixed with varied amounts of antibody, ranging
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 hiL-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 ICs0 (M)
25 pM hiL-4R-mFc | 200 pM hiL-4R-mmh
Control 8.2 .87
H4HO83P 9.6 80 |
H4H094P >10,000 >10,000
H4HO95P 40 90
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10 pM hIL-4 40 pM hIL-13 Control 47 38 H4H083P 25 19 H4H094P NB NB H4H095P 98 86 H4H098P
27

H4HO098P 8.8 74
H4HOQ9P >10,000 >10,000

[0070] The ELISA-based solution competition assay was also used to determine the cross
reactivity of the antibodies to monkey IL-4R. Antibody H4HO98P exhibits an ICs for mfil-4R-
mFc of 300 pM and an ICs for mflL-4R-mmh of 20 nM.

Example 3. Neutralization of Biological_ Effect of hiL-4 and hllL.-13 In Vitro

[0071] A bioassay was developed to determine thé ability of purified anti-hlL-4R antibodies to
neutralize hiL.-4R-mediated cellular function in vitro using an engineered HK293 cell line that
contains human STAT6 and a STATS luciferase reporter. Inhibition of hiL-4R-inducible
luciferase activity was determined as follows: Cells were seeded onto 96-well plates at 1 x 10
cells/well in media and incubated overnight at 37°C, 5% CO,. Antibody proteins ranging from 0
to 20 nM in serial dilutions were added to the cells along with either 10 pM hiL-4 or 40 pM of
hiL-13. Cells were then incubated at 37°C, 5% CO, for 6 hrs. The extent of cellular response
was measured in a luciferase assay {Promega Biotech). Resuilts are shown in Table 3. NB:
Luciferase activity was not blocked under the experimetital cdndition described above. In
addition, H4HO98P was able to block mflL.-4R-mediated cellular function in the presence of 360
M mflL-4 with an 1Cs, of 150 nM.

Table 3
Antibody 1Cs (M)
10 pM hiL-4 | 40 pM hiL-13

Control 47 38
H4HO83P 25 19
H4HO094P NB NB
H4HO95P 98 86
H4HO98P 27 25
H4HO99P |  NB 11,000
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25 H4HO099P NB 11,000 Claims: 1. An isolated antibody or antigen-binding fragment thereof, which
specifically binds human interleukin-4 receptor (hIL-4R) comprising the amino acid sequence of SEQ
ID NO: 274, comprising a heavy chain variable region comprising three heavy-chain CDRs, and a light
chain variable region comprising three light-chain CDRs, wherein said three heavy-chain CDRs
comprise the RRkRk: CDR2 and CDR3 from SEQ ID NO:162, and said three light-chain CDRs
comprise the CDR1, CDR2 and CDR3 from SEQ ID NO:164. 2. The antibody or antigen-binding
fragment of claimnlisviarteantiigy iR avyidenabihdhdRhGREAPIHRSSOD RIS PURikafly 5Als Ramgs chain
CDR2 compriseeri2ikh r&teh i thisauek \eawrisigith&aaind R BESESHSES $BANEG 1622 8f1d light chain
CDR1 comprigempisfdd B Nyl bhainaistibglht e RincoiiRise hidsasa BERP ARsL 38d angmaid light
chain CDRS3 cotaprigemisiEfgibhNempasing three Ightibady ODRELIGREM HgHI&ORRaN-eh&iim 2,
wherein said epRY elraprisaiialiioRagODRDANEICERSRR HEOD NiR 162, Aesantibrsdyight-
antigen-bindinghfia@DREIcohpaéatRe ObrmReioERIkHgtDRAaHASERIED egiomLomprises SEQ ID
NO:164. 5. A pharmaceutical composition comprising the antibody or antigen-binding fragment of
claim 1 and a pheenagieutgalyaiceamalegcrigeentof ERepharhmeawiraheamepstioDRf claim 5,
wherein said leayyissadEQ DRI ondpsisia h&ividcHaiMCDRAG opselsae BBQCIDBNOO BIR 2@ Asaliges SEQ
ID NO:150, saib-ire@pRsleainpts2R SEQMPNeetsSEald lyNOhaRCBRIddightrale’is KCDB Nooraprises SEQ
ID NO:156, saididitigiitchain D22 coprpesSEQHDND: N6): 28 sait digaichhght DR3iboriRdscomprises
SEQ ID NO:168&Q 7D Nt y@earmaceutical composition of claim 6, wherein said heavy chain variable
region comprises SEQ ID NO:162. 8. The pharmaceutical composition of claim 6, wherein said light
chain variable3rdgie artibotyrsent@leQHiDINQibghe8.ohclamtih othe @irasdid @aabynciaig {tazwient thereof,
which specificaiijobicatspnisass8EQUE NGB receptor (hIL-4R) comprising the amino acid sequence of
SEQ ID NO: 274, comprising a heavy chain variable region comprising SEQ ID NO:162 and a light
variable regioA. dtvnpnitindy SE@iPeMQntity. framanpbiriaisce wiitakoosajpdighiorhaiovepiasing the
antibody or antigien-dsimgiisg$raghEnNEE. thdim 9 and a pharmaceutically acceptable carrier.

5. A pharmaceutical composition comprising the antibody or antigen-binding fragment of
claim 1 and a pharmaceutically acceptable carrier.

6. The pharmaceutical composition of claim 5, wherein said heavy chain CDR1 comprises
SEQ ID NO:148, said heavy chain CDR2 comprises SEQ ID NO:150, said heavy chain
CDR3 comprises SEQ ID NO:152, said light chain CDR1 comprises SEQ ID NO:156, said
light chain CDR2 comprises SEQ ID NO:158, and said light chain CDR3 comprises SEQ ID
NO:160.

7. The pharmaceutical composition of claim 6, wherein said heavy chain variable region
comprises SEQ ID NO:162.

8. The pharmaceutical composition of claim 6, wherein said light chain variable region
comprises SEQ ID NO:164.

9. An antibody or antigen-binding fragment thereof, which specifically binds human
interleukin-4 receptor (hlL-4R) comprising the amino acid sequence of SEQ ID NO: 274,
comprising a heavy chain variable region comprising SEQ ID NO:162 and a light variable
region comprising SEQ ID NO:164.

10. A pharmaceutical composition comprising the antibody or antigen-binding fragment of
claim 9 and a pharmaceutically acceptable carrier.
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