WO 2004/ 083249 PCT/ US2004/ 007444 ANTI BODI ES AGAI NST HUMAN | L- 21 RECEPTOR
AND USES THEREFOR PRI ORI TY | NFORMATI ON [0001] This application clainms the
benefit of priority of U S. Provisional Patent Application No. 60/454, 336,
filed Magedobdioss3@P3. TECHNI CAL FI ELD [0002] This i nvenf,é?,ﬂsf(ﬁk/@dﬁ@‘ to

anti bodi es, e.g., human anti bodi es, and antlgen blndlng ragnments thereof
t hat bind the i nterl eukin-21 (IL- 21 receptor, particul ar, the human

| L- 21 recept ANTIBRDIESAGAINSTHUY HI-MQRE@EBH'@RMBMSES THEREFOR by
the 1L-21 receptor. The antibodi es disclosed herein are wuseful in

di agnosi ng, preventing, and/or tRRIORITY INFORMATIONders, e.g., autoinmune
di sorders. BACKGROUND OF THE | NVENTI ON [ 0003] Antigens initiate imune

responses and ac{00CH]e Thieapplicatiangssins tﬁém'néht @ﬂprmity'df'@BOPYé\ﬁéionJI cells
and B cells. After encountering antigen, T cells proliferate and

di [t erent | aparddlabrichfich Ao SRdsu, 236 ficy Facieh 3, BoBY! Terate and

differentiate I n ant 1 body-secret'ing plasma cells. Proliferation and
differentiation of |ynphocytes ar_m%ext racel | ul ar proteins.
Sonme of these proteins are called ch are small proteins (<30
kDa) secreted by tes ..and other cell types. [0004] Interleukin-21
(1L-21) is a rec&dd@%‘i‘%%@@?%r@?&%ﬁpr@t'bﬁﬁﬁ?hei%» hymgaanjibpdies: aad ¢ o
IL-2, IL-4 and IL-15 (Parrish-Novak et al. (2000) Nature 408:57- 63). Hunan
| L-21 has aantigerc-bindingdagmenis theveof thatbinbethe dutesleakin-2t (IL=M ) recéptor,dni ds,
and shares about 57%identity with mouse IL-21. IL-21 is produced primarily

by acti vat egafiiedtar,thechliman(ID305leckpto? lane it @e il fegildting ifirdune

transnmenbrane, |L-21 -binding protein that belongs to the cl ass | cytokine

receptor fapldynsBiRe iU b ik 1286 feddptor. The antibodies disclosed herein are

useful in diagnosing, preventing, and/or treating immune disorders,'e.g., '
autoimmune disorders.

BACKéROUND OF THE INVENTION

[0603] Antigens initiate immune responses and activate the two largest
populations of lymphocytes: T cells and B cells. After encountering antigen, T
cells proliferate and differentiate into effector celis, while B cells proliferate and
differentiate iﬁto antibody-secreting plasma cells. Proliferation and differentiation
of lymphocytes are regulated by extracellular proteins. Some of fhese proteins
are called cytokines, which are small proteins (<30 kDa) secreted by lymphocytes
and other cell types.

[0004] Interleukin-21 (IL-21) is a recently discovered cytokine, which is
closely rélated to IL-2, IL-4 and IL-15 (Parrish-Novak et al. (2000) Nature 408:57-
63). Human IL-21 has a molecular weight of about 15 kDa, consists of 131
amino acids, and shares about 57% identity with mouse IL-21. IL-21 is produced
primarily by activated CD4+ T cells.

[0005] IL-21 receptor (IL-21R) is a transmembrane, 1L-21-binding protein

that belongs to the class | cytokine receptor family. Both human and mouse IL-



1 WD 2004/ 083249 PCT/ US20041007444 21 R have been described in WO 01/85792,
herein incorporated by reference. The predicted size of human IL-21 Ris
about 529 amino acids. IL-21 R shows high sequence honology to IL-2
receptor OVn20m08Med | L-4 receptor a chain (Ozaki et al.péPRQ%04s7aes Natl .
Acad, Sci. USA 97:11439-11444). The human and nouse |IL-21 R am no acid
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are
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expressed primarily in |ynphoid tissues, such as B cells, cells, and
natural kil | digh séQuensel Immﬁhgy\ﬁpdles?meseptdr)ﬁrmmm andilkt4 r&netptarru ohainL- 21R
suggests that IL-21 may play a role in inmmune regulation. Indeed, in vitro

studi es have( @aawettéma(?obb ﬁ%o@lr@éﬂfAé‘aww@cy w@ﬁityﬁ’fﬁﬁa@h'miwcrn@ﬁumfag
cells, CD4+ and CD8+ | s, and NK cells (Parrish-Novak et al 0)

ave al so . beLh THBTRIF8 1 Reminerd F@%ﬁé%%ﬂﬁfgﬁi@t??%5%59?393{3@’"95“31 "

macrophages, and inOVIa| ceIIs For exanple, I1L-21 augnents t he
proliferatiowinding IE=21R assegiatesawithithe eomenan gamam eviokipedpcepton chabrresses
the proliferation of Bcells stimulated with anti-lgMand IL-4. 1L-21

augment s t he tipatds isharetf by Fectptore)fopllyvR| -3 att4 MLL7 1009, TL-d8ldril ieth (OzaK K
cells. 1L-21 al so nedi ates the expression of cytoklnes chenoki nes, or

s oo, PR o755 BSR  1p00H 3oy 1 P cpnaoes, 2

ot Opages, o SO Rl ebeldeFmel SN BB et B R

for treating cleﬂ?smanned ngt%trgln%l?ers(ﬁko)l%relsls %Hgmﬁisﬁr‘égﬁ' I)mﬂglddélgﬁ%utlorzr of IL-
21R suggests that IL-21 may play a role in immune reguilation. Indeed, in vitro
étudies have shown that IL-21 significantly modulates the function of B cells,
CD4+ and CD8+ T cells, and NK cells (Parrish-Novak et al. (2000) supra;
Kasaian, M.T. et al. (2002) Immuhity. 16:5569-569). IL.-21 and IL-21R have also
been shown to be important for modulating the activity of macrophages, and
synovial cells. For example, IL-21 augments the proliferation of B cells
stimulatgd with anti-CD40 antibody, and suppresses the proliferation of B cells
stimulated with anti-IgM and IL-4. IL-21 augments the proliferation and cytolytic
activity of T cells and human NK cells. 1L-21 also mediates the expression of
cytokines, chemokines, or combination thereof, secreted by T celis, NK cells,
macrophages, and synovial cells. Because of the dependence of B cells, T cells,
NK cells, macrophages, and synovial cells on IL-21, altering IL-21 binding to IL-

21R may affect certain immune responses. Such a manipulation provides a

means for treating immune system disorders, such as autoimmune disease



WO 2004/ 083249 PCT/ US2004/ 007444 di sorders, inflammatory disorders,
allergies, transplant rejection, cancer, imrune deficiency, and other

di sorders. SUMVARY OF THE | NVENTI ON [ 0007] The present application provides
ant i bodi eswidzen4/83249. the 1L-21 receptor ("IL-21 R"), inp@autiodddilsge t he
human | L-21 receptor, with high affinity and specificity. In one

ST, e SRR R AN e kg, 05 9BH b e b

Such anti bodi es can' be us t'o regul a

cel |l -associ a(tjef:i .di sord ré béjantc?%oni zing IL-21R activity. In other

embodi nent s, d&HFiENEY, and CRISArdeiSyy can be used diagnostically, or as a
targeting anti body to deliver a therapeutic or a cytotoxic agent to an IL-21
R- expressing celi. Thus, antiS THEJNMVENTIOMe i nvention are
useful in diagnosing and treating i mune cell-associ ated pathol ogies (e.g.,

pat hol ogi es  assoffl08/¢Theiprésendtapplicgtiar pedvidesoantibmuiesthat birncethesL(ZDB+,
CD4+ T cells), NKcells, B cells, macrophages and negakaryocytes, including

transpl ant rgiceptdrqrILarR”) ANt FHriBUEE tHE FRRTRT £)-21 FE&Htor, /eﬁﬁﬁﬁigh Rfifinvity arfy one

aspect, the invention features an isolated antibody that binds to I'L-21 R,
in particul &Ifdélﬁﬂ S the 321 (R I.b . £ L east
one of the ?é 0‘? ? oW g lh#ﬁ%ﬁ@?%%ﬁ?nﬁﬁlgéw f'escﬂ%}esh@ﬂ%% onraémégo'gll&ﬁ | e
specificity gntihody:;.(2) if is,a human or in yitro generated antibody; (3)
Pbt nde 15 23R abbith,“Bubh AnlipadiS o 5 ubeit 1 IeaUAtABHRITE BPRORERGT | L. 21
R with an affinity constant (K9) of at |east 106 M1, and (4) it inhibits

bi ndi ng of imm2netcelitassetiakedvlisordersibgsantagonizingM«21R astivitys larothgG, f or
exanple, as neasured by a cell-based assay described in Exanple 9, or it

0011 s iz ) Lo et dogmaay i 1o

Exanpl e 11. Bgeting antibody to deliver a therapeutic or a cytotoxic agent to an IL-21R-
expressing cell. Thus, anti-IL-21R antibodies of the invention are useful in
diagnosing and treating immune cell‘—associated pathologies (e.g., pathologies
associated with activity of at least one of: T cells (CD8+, CD4+ T éells), NK cells,
B cells, macrophages and megakaryocytes, including transplant rejection and
autoimmune disorders).

[0008] Accordingly, in one aspect, the invention features an isoléted |

antibody that binds to IL-21R, in particular, human 1L-21 R.. An anti-IL-21R
antibody may have at least one of the following characteristics: (1) itis a
monoclonal or single specificity antibody; (2) it is a human or in vitro generated
antibody; (3) it binds to IL-21R, in particular, the extracellular domain of human
IL-21R, with an affinity constant (Ka) of at least 10° M!; and (4) it inhibits binding
of IL-21 to IL-21R with an 1Csp of 10 nM or less as an 1gG, for example, as
measured by a cell-based assay described in Example 9, or it inhibits the binding

of an antibody to IL-21R with an ICsp of 10 nM or less, for example, as measured

by an epitope binding assay described in Example 11.



WD 20047083249 PCT/ US2004/ 007444 [0009] Nonlimiting illustrative enbodi ments
of the antibodies of the invention are referred to herein as " MJF",
"MJF-germ ine","MJL1", "18&4", "'l 8A5", "19F5", "CP5@&" and "R18." The

ant i bodi esyghodsdizispvention may specifically bind to thecaxisasmotddsar
domain of an IL-21 R e.g., about amno acid 20 to 235 of SEQ ID NG 43

(human 1L-21 R), ence t | east 85%  90% 95% ,96% 97%
98% 99% or nore ﬁé@ﬁ?ﬁ\i& irgi Bgél[]t@ttra 'He@{‘#?é?da G?tﬁ‘ﬁrﬁ’ﬂ ogiasi ¢dbees
specifically bind to a fragnment of an IL-21 a fragrrent of at |east
10, 20, 50, Tmvention,aregefertad wolergin as “MeiFds “MHﬁtgejuﬂme" MU he18R@4%p aci d
sequence set forth in SEQ ID NO 43, or a sequence that is at |east 85%
90% 95% 96%48R5Y%“19B5Y, “GPEGY” andR18rE %b@itiﬂddﬂéﬁéﬁhe'iﬁ\/ﬁtmrma{

enbodi nents, an anti body binds to the extracellular domain of an IL-21 R and

conpet i ti veI gbeﬁl'c%&@ﬁm t'af{hé%i@%c?lwg r dom¥h o854 11124 tamlﬁg%ld

" 18A5" ts target epi ?ope

embodi nent s t el lul ar dorra

and conpet it .@Wﬂf SER BiRab tabBRnit A or aﬁegyﬁﬂcesinﬁ% l%ﬁfa st 85%.0n
of binding of IL-21 to its receptor by an anti body of the invention can be
nmeasured by &986,095%0P8%a & DeHo9Yeer mokg islenticaitbetstol tn otherenbodi ment ,
an anti body of the present invention includes a VH donain, a VL donai n, or

a conbi nat i orentibsdir@hts, Ca‘ntibbdles@gzeciﬂoaﬂ lrtd ©f a fralyifent of Nh"ﬂ:@elﬂﬂd ea, "MJ
", "18G4", "18A5", "19F5" " oor = Foryh%xarrpl e, an antgij]body

| ud th i
Tabl EseiAaanS‘ﬂ@“%é'?sﬂ’é%“ﬁ%@a”lﬁm}g‘02’“1?’@36‘?@9aﬁ""@@%@ FRuEEUSH Dy
SEQ ID NG 2, ,20, 48, 66, 84, 10
Subst ant it 1§16 3NGD 2 peRblent S‘(E‘éjfeﬂh Séﬁﬁléﬁi%xé)br%asﬂugifﬁ%a@%@t 90%
95% 96% 97% 98% 99% or nore identical thereto, or which differs by no 4

least 8§% 90% 95%, 96%, 97%, 98%, 99% or more identical thereto. In other

embodiments, an antibody binds to the extracellular domain of an IL-21R and
competitively inhibits binding of “MUF”, “MUF-germline”, “MU‘i 1 “18G4", ‘;1 8A5%",
"19F5", “CP5G2" or “R18" to its target epitope. In yet other embodiments, an
antibody binds to the extracellular domain of an IL-21R and competitively inhibits
binding of IL-21 to IL-21R. Such an inhibition of binding of IL-21 to its recéptor by
an antibody of the invention can be measured by one or more assays provided
herein.

[0010] in one embodiment, an antibody of the present invention includes a
V4 domain, a V. domain, or a combination thereof, of the scFy fragment of
“MUF”, “MUF-germline”, “MU11”, “18G4”, “18A5", “19F5", “CP5G2" or “R18". For
example, an antibody includes a Vy and/or a Vi domain having amino acid
sequence as- set forth in Tables 1A and 1B (SEQ ID NO:1, 19, 47, 65, 83, 101,
119 or 137 for VH and SEQ ID NO:2, 20, 48, 66, 84, 102, 120 or 138 for V), or a
sequence substantially identical thereto (e.g., a sequénce at least about 85%,

90%, 95%, 96%, 97%, 98%, 99% or more identical thereto, or which differs by no



WO 20047083249 PCT/ US2004/ 007444 nore than 1, 2, 5, 10 or 15 anino acid
residues fromSEQ ID NO 1, 2, 19, 20, 47, 48, 65, 66, 83, 84, 101, 102,
119, 120, 137 or 138). In another enbodinment, the antibody includes a VH

and/ or VL wiysaumsecoded by a nucleic acid having a nucbeotustiwsseguence as
set forth in Tables 1A and 1B (SEQ I D NG 10, 28, 56, 74, 92, 110, 128, or

iiﬁuiﬁzevﬁuﬁﬁi’ag% 3, 5440 A3 ool fsas wobtechlnnt, 2%a Mgl °
85% 90% 950 ‘03/% 97% 98% 99% or nore identical thereto, or which

differs by né 8.5 &4, 1@1 182, 819,6+2049 3711 168)i dre enpthemesipdimenGthe,
11, 28, 29, 56, 57, 74, 75, 92, 93, 110, 111, 128, 129, 146 or 147).

Typically, t hatleH/ iotudés aIMnaarltﬂon Y. doswaiiry eheadpkby aanléic ackthdying al i nker
sequence. [0011] In other enbodi nents, the anti body |ncludes an scFv domain

paving an_ampieleBRe sEEfieABe et fttn PTAtlel M ATARY 98 (B NE10758 56 NO 3.

21, 49, 67 39) or a sequence substantla 'y 1 dénti cal

e (G A e G S T A

15, 20, 30 or ;35 amno acid residues from SEQID NO 3, 21, 49, 67, 85, 103
121, or 139) 147 dor ¥nbORarsagkeneefebstantinly identisaldheretoi(a@s aseauencesatimi n
encoded by a nucleic acid having a nucl eotide sequence as set forth in
Tabl es 1A anikdsBabSaB5%, 90%%,125%396%5 87 %, 88% 499 %1dt, mdRDideaticdl4Beretorora
sequence substantially identical thereto (e.g., a sequence at | east about

85% 90% 95%:&6?!%95% riPiiord §%n 96, My, %o'diem hé@kofidiss RbM SEQ lgﬁN@HO
differs by no nore than'3, 6, 15, 30, '45’ 60, 90 or 105 nucl eot'ides from

he ant iNSOéi 0ofy P57 830 Sh ot tind 2, 1 G of T TR >
( CDR) of these VH and VL dommins. For exanple, the antibody can include
one, or VARt Vegpmaing in & scRyf rasmﬁnha(e linked by a ligker ge@uence.
[0011] In other embodiments, the antibody includes an scFv domain
having an amino acid sequence as set forth in Tables 1A and 1B (SEQ ID NO:3,
21, 49, 67, 85, 103, 121, or 139) or a sequence substantially identical thereto
(e.g., a sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or more
identical thereto, or which differs by no more than 1, 2,5,10, 15, 26, 30 or 35
amino acid residues from SEQ ID NO:3, 21, 49, 67, 85, 103, 121, or 139). |ﬁ
another embodiment, the antibody include an scFv domain encoded by a nucleic
acid having a nucleotide sequence as set forth in Tables 1A and 1B (SEQ ID
NO:12, 30, 58, 76, 94, 112, 130, or 148), or a sequence substantially identical
thereto (e.g., a sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99%
| or more identical thereto, or which differs by no more than A3, 6, 15, 36, 45, 60, 90
or 105 nucleotides from SEQ ID NO:12, 30, 58, 76, 94, 112, 130, or 148). In yet
other embodiments, the antibody comprises at least one complementarity

determining region (CDR) of these Vy and V; domains. For example, the

antibody can include one, two, or three CDR’s of the Vi domain (i.e., H1, H2, and



“WO~20047083249 PCT/ US2004/ 007444 H3) having an anino acid sequence as set
forth in Tables 1A and 1B (SEQ ID NGO 4, 5, 6, 22, 23, 24, 50, 51, 52, 68,
69, 70, 86, 87, 88, 104, 105, 106, 122, 123, 124, 140, 141, or 142), or a
seqguence i,ad |y honol ogous thereto (e.g., a sequ about
85% 90% %@g/éoq@gj‘%% 97% 98% 99% or nore identical the?g?)gj)s?éﬂf‘)g@g?rre
enbodi nents, a sequence that is substantially honologous to the Hl, H2, or
H3 ami no aci d1¥dRYEEa8 amiporasid peqyensecas seiNorth ingabdes HA angsiB (SBQ 1By, 51,
52, .68, 69, 70, 86, 87, 88, 104, 105, 106, 122, 123, 124, 140, 141, or 142
i ncl udes one N:4y6; 6, 28) 23, 24,50, SIH L] 686X T, 86087 c&BNPD4, 1054081 122123,
conservative am no acid substitutions. In another enbodi nent, the anti body

can i nclude 194214041 Or 147)e6r £8BqEeRbe &@Sstyhtiéiwmofdgo%s’thér%?% gQg?D@d L3)

having an am no acid sequence as set forth in Tables 1A™and 1B

NO 7, 8, 9, 5andl.az62, : . o Q7 . 109,
125, 126, 12%‘,%‘1?‘3@,@9 fﬁ%as?émﬁﬁé??" 9%, 95’&?@&3%@2%0?%!%%@% Mors Idgntige!
thereto (e.g., a eﬂuence at | east  about 85% 90% 95% 96% 97%1 98% 99%
or nore identth%@ﬁ‘%t Brsomeg embedipgnts, araseuenen that is subgieatially bemelagous to
substantially honol ogous to the L1, L2, or L3 amno acid sequences set
forth in SEQth®HIOHZ, 8 Hdaniko ariel setfiensas setiforthtin SEQ ID7NO:4,3H, 6822, 28, 91,
107, 108, 109, 125, 126, 127, 143, 144 or 145 includes one or nore am no
aci d substit @4, 80551 52, 63X 70, 88N87 088, NMY4E 1061366 VER2 VIR R T2A0140, T41, or

substitutions. [0012] In a still further enbodi ment, an anti body conprises a
CDR of the ' ; - ) 5&2,
or RIS, havi\ér?gzqﬁg@Hg%%&'gﬁTg%éﬁ%%@%g{b%@%HS1@%&‘8‘h@’sig’f&peaérﬁ“?g( SEQ

| dent i oal t heoamerlvg Amind i bt Slans. Tharcing: STHESR Gy resaaosimato o
SUbst i L Ut | ondnCinde o8RG thras GDRS of the Vi domain (.., L1, L2 and L3) having an
amino acid sequence as set forth in Tables 1A and 1B (SEQ ID NO:7, 8, 9, 25,
26, 27, 53, 54, 55, 71, 72, 73, 89, 90, 91, 107, 108, 109, 125, -126, 127, 143, 144,
or 145), or a se»quence- substantially identical theretb (e.g., a sequence at least
about 85%, 90%, 95%, 96%, 97_%, 98%, 99% or more identical thereto). In some
embodiments, a sequence that is substantially homologous to the L1, L2, or L3
amino acid sequences set forth in SEQ ID NO:7, 8, 9, 25, 26, 27, 563, 54, 55, 71,
72,73, 89, 90, 91, 107, 108, 109, 125, 126, 127, 143, 144 or 145 includes one or
. more amino acid substitutions, for example, one or more conservative amino acid
substitutions.
[0012] In a still further embodiment, an antibody comprises a CDR of the
Vu domain of MUF, MU11, MUF-germline, 18G4, 18A5, 19F5, CP5G2, or R18,
having the amino acid sequence set forth in Tables 1A and 1B (SEQ ID NO:6, 24,
52, 70, 88, 106, 124, or 142), or a sequence substantially identical thereto (e.g., a
sequence at least about 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical

thereto), which includes one or more amino acid substitutions, for example, one



WD 20047083249 PCT/ US2004/ 007444 or nore conservative am no acid
substitutions. An antibody according to the invention may either conprise a
heavy chain variable region including a single CDR, such as H3, or any

conbi nat i o Mba/ded2eoH2 and H3. For exanple, in sone enbqiimBdosooddds
anti body may include CDR (HB) I n conbi nation W|th CDR2 (H2). In other

enbodi nents, an anti bod i ncl Udem conbination with a CDRI
(H), or a coMNAER FRAS aiq(e gHHNQaC sti \?'elAn aptikady agaagdingrlodhe i body

i ncludes a heavy chain variable region conprising a CDR3 (H3), as set forth
in any of SEQnventisd SlayxithesZonmBisesshea@tehdindariabls regiomintiudinga singld
substitutions thereof, for exarrpl e, one or nore conservative amno acid

substi t uti onsgD®, sieh a%' 9B eor0diny bomdINAtinAs bﬂPHV\HZ'lamBIS)rF&Oé*hrﬁ;BIeHn scﬁﬁé’
H2. [0013] Sinilarly, in sone embodi nents, an antibody conprises a

t he V'-agorl_rg' &ﬂﬁﬁwent%anwgdygﬁ{év Bﬁde% H§§%ggo%|%r'l:rﬁ]tloﬁp\§%&%2

e.g., am no aCI sequence as

and 1B (SEQ_ 9, 27, 55,.73, 91, 109, 127, equence
subst anti al | yé%gﬁ)rt‘ iotheT ¢rRBPEITeTts, 3N an'ﬁb%‘é'qm@}{dréc;lﬁé Igeg?%%a INg504 90%
95% 96% 97% 98% 99% or nore identical thereto), which includes one or
more ami no acordbinationiwitit & &HIR1 f(Hﬂ)eQraammblnahen@tf Hfibad t%@aRthwemm, no
acid substitutions. An antibody according to the invention nay either

conprise a |igieferabligian a/rﬂibo@lghﬁcludésdealw|chdlmﬂarﬁalﬂe|ﬁ§¢|©n@aﬁapr@4@aas L3,
or any conbinations of L1, L2 and L3. For exanple, in some enbodi ments, an

anti body may nggﬂlyn@mas sefidrih iPa) BPSENDNG.. Y E'P"Sﬁt 166, papogent s,

an anti body e an nat i on dnother

croos et g SRS T ICUCE R SUPUISLED oL 1 12 oA %5 on

comprising anarlﬁf;no ggldss%tbs%clt%rtlyr]]sl gltl'?enryalgr];e grEln combination with one or both of H1
and H2.

[0013] Similarly, in some embodiments, an antibody cdmprises a CDR of

the V. domain of MUF, MU11, MUF-germline, 18G4, 18A5, 19F5, CP5G2, or
R18, e.g., an L3 CDR having the amino acid sequence as set forth in Tables 1A
and 1B (SEQ ID NO:9, 27, 55, 73, 91, 109, 127, or 145), or a sequence
substantially identical thereto (e.g., a sequence at least about 85%, 90%, 95%,
96%, 97%, 98%, 99% or more identical thereto), which includes one or more
amino acid substitutions, for example, one or more conservative amino acid
substitutions. An antibody according to -the invention may either comprise a light
chain variable region including a single CDR, such as L3 or any com—binations of
L1, L2 and L3. For example, in some embodiments, an antibody may include an
L3 in combination with an L2. In other embodiments, an antibody may include an
L3 in combination with an L1. In yet, another embodiment, an antibody may

include a combination of L1 and L2 CDRs. However, preferably, an antibody

includes a light chain variable region comprising an L3, as set forth in any of SEQ



B “PCT/ US2004/ 007444 | D NO'9, 27, 55, 73, 91, 109, 127, 145
and am no acid substitutions thereof, for exanple, one or nore conservative
am no acid subst itutions thereof, either alone or in conbination with one

or both of [0014] In sonme enbodinments, an ant Rfa/0b 84
I nvention %Jg g:;zlz'gor IL-21 R binding with an anti bodylpggﬁ%:sﬁ I ncl udes a VH

donmai n whi ch Ieast 5 6%  97% 98% 99% or nore than 99%

i dentical to 'bnN % éiqﬁ%c@ s ddSrand amin aid substitotions tereaf; folss,
83, 101, 119 or 137 and a VL donmin which is at |east 95% 96% 97% 98%
99% or nore e)mmple%ﬁe demare onsewvative amino agid subsstijutiorectheeeoff eithdr alonsSEQ
ID NG 2, 20, 48, 66, 84, 102, 120 or 138. In certain enbodi nents, an

ant i body CO”WUﬁ%ohibinétior?MthohbW'HtﬁthLh ghd L&nt i body that incl udes a
heavy chain variable region conprising at | east one heavy chain CDR chosen

from SEQ I D NO 6,

substitutions t her[é6 4ﬁf‘2' Osrozrgagﬁn‘%od?rﬂg%sléﬁ a@ﬁéd@@g&f@?ﬁh@ﬁggwgtesagr
substitution téé] g ertal nts; an _anti body accqording to the
i nvention co?Ha ﬁé frtSﬁ"Q WJ P”Ra’btf h'C é‘?Cl\éQ%ﬁl\éide?fﬁﬁNh'E 23 aRegshdi ng,
with an antibody that includes a I|i ght chain variable region conprising at

| east one | ifith, 86%i 97786 092%, br orarskigan 89%Gdentieal tosm amho adid 109,
127, 145 and am no acid substitutions thereof, for exanple, one or nore

conservati ve sytjuepceaet fbriinsSEQUD Naﬁ1t’r92r4abf65 88, #01, Prylgr Y87 hapdhash an
anti body of the invention- conpetes for binding to IL-21 R for exanple,

24, 52, L7(2)1 ?&””%*ée”‘“"“‘%éz% 987 S T R P e, ‘h%@‘é’r?ﬁprd&t@%b‘si D

oot dng o o e A0d rehEnGA RS e eaiiet $ e 4 Rl a e s

}‘\150210 SE{? 1I D5 zl\'ll%fgr |ni@&£al:l %&@%Udgnﬁgjlzsggnl q?m%gdyz/zcomzp?’etesz ?orfIEr21l\I/?Utl)llndlnSgEWIth an
antibody that includes a heavy chain variable region comprising at least one
heavy chain CDR chosen from SEQ ID NO:6, 24, 52, 70, 88, 106, 124, 142 and
amino acid substitutioﬁs thereof, for example, one or more conservative amino
acid substitutions thereof. In certain embodiments, an antibody according to the:
invention competes for IL-21R binding, for example, human IL-21 R binding, with
an antibody that includes a light chain variable region comprising at least one
light chain CDR chosen from SEQ ID NO:9, 27, 55, 73, 91, 109, 127, 145 and
amino acid substitutions thereof, for example, one or more conservative amino
acid substitutions thereof. An antibody with which an antibody of the invention
competes for binding to IL-21R, for example, human IL-21R, may include both a
heavy chain CDR chosen from SEQ ID NO:6, 24, 52, 70, 88, 106, 124, and 142,
and a light chain CDR chosen from SEQ ID NO:9, 27, 55, 73, 91, 109, 127, and
145. In some embodiments, an antibody according to the invention includes

more than one heavy chain CDR chosen from SEQ ID NO:4, 5, 6 for MUF; SEQ
ID NO:22, 23, 24 for MU11; SEQ ID NO:50, 51, 52 for 18G4; SEQ ID NO:68, 69,



8 WO 20047 083249 PCT/ US2004/ 007444 70 for 18A5; SEQ I D NO 86, 87, 88 for
MJF-germ i ne; SEQ I D NGO 104, 105, 106 for 19F5; SEQ ID NO 122, 123, 124 for
CP5@2; and SEQ I D NO 140, 141, 142 for R18, and/or one or nore |ight chain

vari abl e negiogogsdgochosen fromSEQ ID NO 7, 8, 9 for Mperisz6d4/o0 AP 25,
26, 27 for MJLl;, SEQ ID NGO 53, 54, 55 for 18G4; SEQ ID NO 71, 72, 73 for

18A5; SEQ ID 38 0, MJIF-ge i ne: . SEQ | D. 1 A0 for
19F5: SEQ | D*ﬁ i§§A%1§@9éééN9%c§gcég1 for MUF, %‘%;5%' %%%1@}86 l\iéﬁj%“liggf 496
R18. [0015] In et ot her enbodi ments, an antibody according to the invention
conpet es wi t Hor 1955; SEQ IRN&XHRR, 123,124 for CPPG2;@indbBRA WyNQs 140, til, 42 or
exanpl e, human |IL-21R [0016) An anti body of the invention can be
full-length (fer B18, andlondmeadr meweslight chaincvarfdbié eedien QDR [vhosenfidnaSEG H3t
one conplete light chain) or can include only an antigen-binding fragment

(e.g., a Fab,NG(RIE D%or MUP SEQSIDNIE25, 8, D7 ér MwW@EQ I5R033, 5455 f]prom

anti body can incl'ude a constant region, or a portion ereof,  chose

oui on gencs. ReF SRR BOALYE 7&%@%\8@% &E@?§°§08§qu’fﬁwy§°”5t

| sotypes can be used, includin g IgA2
oD, hnd | GESERHD NOSHY I, H0denTaRs: g IDHNGRIZD A 26hd 28rfor EHBAR

| anbda. An antlbody may be an 1gG or it may also be 1gGl, or IgG)
[0017] An antSEQUD2NORI43\t14dduSdesBiBbed herein can be derivatized or

| i nked to anot her functional nolecule (such as another peptide or protein

(e.g., a Fab fraqnamsplh yetotn & RiBbdimeHts i aRfsboyos cdda&npriwﬁvéirﬂ/@nﬁaﬁ be

functlonally linked (e.d., by chem cal coupling, genetic Tusion,

Lot 65 L son CERBHBENIINUSE1 O B hubph A E 560 ARSI 2R 5!

entity, such a

example, human IL-21R.

[0016] An antibody of the invention can be full-length (e.g., include at least
one complete heavy chain and at least one complete light chéin) or can include-
only an antigen-binding fragment (e.g., a Fab, F(ab'),, Fv or a single chain Fv
fragment (scFv)). An antibody can include a constant region, or a portion thereof,
chosen from any of: the kappa, lambda, alpha, gamma, delta, epsilon and mu
constant region genes. For exémple, heavy chain constan't regions of the vaﬁous
isotypes can be used, including: 19G1, 19G2, 1gGs, 1gG., IgM, IgAq, 1gA2, IgD, and
IgE. The light chain constant region can be chosen from kappa or lambda. An
antibody may be an IgG, or it may also be lgG1« or IgG1a.-

[0017] An anti-IL-21R antibody described herein can be derivatized or
linked to another functional molecule (such as another peptide or protein (e.g., a
Fab fragment)). For example, an antibody of the invention can be functionally
linked (e.g., by chemical coupling, genetic fusion, non-covalent association or

otherwise) to at least one other molecular entity, such as another antibody (e.g.,



“WO"200247 083249 PCT7US2004/ 007444 a bispecific or a nultispecific antibody),
toxin, radioisotope, cytotoxic or cytostatic agent, anong others. [0018] In
anot her aspect, the invention features a pharnaceutical conposition

cont ai ni NqyghodsRasloOne anti-1L-21 R antibody and a phar pegakianbi4
acceptabl e carrier. The phar rraceutlcal corrp05|t|on can further |ncI ude a

conbi nation qQ ast one anti -l L- ant i.bod .

t her apeuti c %thgk?g qya WFB?PW& a&'ﬁéog}‘)ow’ﬂ"»rf 95?0 Hﬁi 9&9@?‘&6 or Cytostatlc

I mmunosuppressants, anti- inflammtory agents, netabolic inhibitors, enzyne
i nhi bi tors, Agetoxnenggdhers; cytostatic agents, or combinations thereof,
as described in nore detail herein). Conbinations of the anti-IL-21 R

anti body and a thg08p8Lin anathemaspect, the dnventioni featurbe agsrepmactutides
i nvention. The conpositions and conbi nati ons of the invention can be used

to regulate Idmﬁaoéiweeém@wmhwr&s@@hé %nuauczn r«aén@ms@} bfid alp rﬁHa%eutnﬁmy

cells, macrophages, and synovr al I n aniot her "aspect

BRI ﬁf?&%%ﬁ%@ %CZO%@S&#W&%@J@%%P% %ubj ect

an anti-I1L-21 R antibod n an amount sufficient to inhibit at |east one
IL-21 R acti \Gap laﬁtI@Mﬁbl%t pRe anfid-#H{R apdeadihend Ableastone therapeutic

cel | -associ ated di sease. [0020] The anti-IL-21 R anti body can be

admi ni st er ed agentlife.gsubjtekine aadgrewttofadter inbibitorss timorynosuppresshats, anti-

t herapeutic agents as described herein. The subject nmay be a mamal

suffering franfiaMndtBHNageérfts! messsutic iepitomat eﬁiym nﬁﬁibﬂons c tda&&a ¥nts, .
associated with the aberrant activity of at east one of NK cells,

R e
associ at ed OIIC?om (larlratl%lﬁgr})f?ﬁe anﬁ-qf-%Qan b%d%lcatrlm Qtﬁgrdap%ld&g Iagglr{tngredalllgg ?A?lt?un 10
the scope of the invention. The compositions and combinations of the invention
can be used to regulate IL-21-dependent immune cells, such as B cells, T cells,
NK cells, macrophages, and synovial cells.

[0019] In another aspect, the invention features a method of treating a
subject with an immune cell-associated disease. Thé method includes
administering to the subject an anti-IL-21R antibody in an amount sufficient to
inhibit at least one IL-21R activity of immune cells, thereby treating the immune
cell-associated disease.

[0020] The anti-IL-21R antibody can be administered to the subject, alone
or in combination, with other therapeutic agents as described herein. The subject
may be a mammal suffering from an immune cell-associated pathology (e.g.,
pathology associated with the aberrant activity of at least one of: T cells, NK cells,
B cells, macrophages and megakaryocytes). The subject may be human. For
example, the method can be used to treat a subject with an immune cell-

associated disorder such as transplant rejection and autoimmune disease.

10



WO 2004/ 083249 PCT/ US2004/ 007444 Aut oi mune di seases may i ncl ude di abet es
mellitus (type I), arthritis (including rheunmatoid arthritis, juvenile
rheumatoid arthritis, osteoarthritis, psoriatic arthritis, and ankyl osing

spondyl i t ivgd200583d4p! € sclerosis, nyasthenia gravis, vasehidd2604/008M4$t €M C
| upus erythemat osis, autoimune thyroiditis, dermatitis (including atopic

dermatitis and eczenmatoys dermatitis), psoriasis, sclerodermm, _asthma,

al lergy, infAUGIRMERG Qﬁﬁﬁaescméxéa@qu digpetesrmetiifumnityre ), eahstis (ineludingent
of an arthritic disorder (e.g., a disorder chosen fromat |east one of
rheumat oi d arhéumatcid grividis] juzeniléehevmatoitl arthritis, Osteoartiritieapsdriatici arthritis,
psoriatic arthritis, and ankylosing spondylitis) using the anti-IL-21 R

anti bodi es ofar;df@ql@ll@ﬁ?%pbﬁdﬂm@ TRutiBleAtIEBRRY niRIthétialdhgvis| VBLRUitiON-

[0021) In another aspec the i nvention provi dés a nmethod for detecting the

St 05 such SE0F Jug pRAfES; 9%'%uaé“%hﬁ“%%%@yrgﬁlfﬁa‘ﬁshﬁﬁhfﬁdﬁﬂ@{’ﬁhﬁ%ééﬁcbe

used to diagn se as an.inmune cell -associ at ed dlsorder as
descri bed he a?tl"f’l Br&q-?@ma Ad$ QGE@a itfs)) PsQsiRsis Seiffodaana Asthmacgallergy,
control sarrple with an anti-1L-21 R antibody, and (2) detecting formation
of a conpl ex inflammatorytbowelrdiseade (BR),and Crahn'audisease. Jaeptneendof aharttwiticr ol
sanple, wherein a statistically significant change in the formation of the

conpl ex in ”tﬁsérﬁ@‘p g., '2edigbides chosén #refi sleaSpomé 6f rhéijmé‘@id?éﬁhr‘ﬁ% vetnhé
presence of the IL- R in the sanple. [0022] In another aspect,

R e P S %ﬁmﬂéﬁnﬁépﬁhéﬁg’#&
0 01 Ger = G BN RS A S0 g Bt e
a control sut”“;aecr'gtlolrj]nder conditions that allow binding of 11 '
[0021] In another aspect, the invention provides a method for detecting the
presence of IL-21R in a sample, in vitro. Samples may include biological
- samples such as serum, plasma, tissue and biopsy. The subject method can be
used to diagnose a disorder, such as an immune cell-associated disorder as-
described herein. The method includes: (1) contacting the sample 6r a control
sample with an anti-IL-21R antibody, and (2) detecting formation ofa cémplex
between the anti-IL-21R antibody and the sample or the contrdl sample, wherein
a statistically significant Change in the formation of {he complex in the sample
relative to a control sample, is indicative of the presence of the IL-21R in the
sample.
[0022] In another aspect, the invention provides a method for detecting the
presence of IL-21R in vivo (e.g., in vivo imaging in a subject). The method can
be used to diagnose a disorder, e.g., an immune cell-associated disorder as

described herein. The method includes: (1) administering an anti-IL-21R

antibody to a subject or a control subject under conditions that allow binding of

11



WO 2004/ 083249 PCT/ US2004/ 007444 the anti body to IL-21 R and (2) detecting
formation of a conplex between the antibody and IL-21 R, wherein a
statistically significant change in the formation of the conplex in the

subj ect rav@bod@si2@oa control, e.g., a control subject, peTiUsdiaddI4¥e Of
the presence of IL-21 R [0023] An anti body according to the invention may

be directly t.h tec abI subst e,to facilitate
det ecti on of %‘ﬁ@ ﬂ%ﬁ‘%ﬂ oﬁ"zmb%ﬁgz t?B@?ﬂ/ oregation @ %PB@?‘%@“@ e ances
i ncl ude various,  enzynes, prosthetic ?r oups, fluorescent materials,

| uni nescent r?éltlbﬂdma@ddh@'l&dvnﬂ@tﬂ 98 tﬁhc@lyl sipsificanichgngenindhe forarationpefct |

the invention provides a nethod for delivering or targeting an agent, e.qg.

a therapeut i thecompbox inttheisubjept nelative tea dohtral, &y., @dont®s solgect lid |nldibat)w0-
The net hod includes adm nistering an anti-1L-21 R antibody to a subject

under condi tiffge pRelendb! AL -21RDI Ng of the antibody to IL 21 R The anti body
may be coupled to a second therapeutic noiety, such as a toxin. [0025] The

ME, MF- SePLf.V'nSEfé?%ﬁ?‘"eéé@df%%%%%ééﬁh%;ir%@tﬂsﬁan%§e%'r§k9¥) PFRURRE oo

nucleic acid se ug at conprise at |east one
MJUF- ger mi i ne /@ withe etep@{ﬁe sugptancertg dacilifgte F@@Ct'%@f ﬂ'éﬁ @@‘I"@%QF e al so

provi des vectors and host cells conprising such nucleic acids. [0026] The
di scl osur e f umboend@ntibodes Suitahleddetettapieosutrstagcesinciideavatiouglahayriess and
functional antibodies conprising all or a portion of such domains derived

(FO e PN TR Sigt el Emg bt o hhockis
materials.

[0024] in another aspéct, the invention provides a method for delivering or
targeting an agent, e.g., a therapeutic or a cytotoxic agent, to an IL-21R-
expressing céll in vivo. The method includes administering an anti-IL-21R
ahtibody to a subject under conditions that allow binding of the antibody to IL-
21R. The antibody may be coupled to a second therapeutic moiety, such as a
toxin. |

[0025] The disclosure provides nucleic acid sequences from the Vyand V..
domains of MUF, MUF-germline, MU11, 18G4, 18A5, 19F5, CP5G2 and R18.
Also pr&vided are nucleic acid sequences that comprise at least one CDR from
MUF, MUF-germline, MU11, 18G4, 18A5, 19F5, CP5G2 and R18. The
disclosure also provides vectors and host cells comprising such nucleic acids. -

[0026] The disclosure further provides methods of producing new Vy and

. Vydomains and functional antibodies comprising all or a portion of such domains - -

derived from the Vy or Vi_domains of MUF, MUF-germline, MU11, 18G4, 18A5,

19F5, CP5G2 or R18.
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~{-002F---Addtrtional aspects of the disclosure will be set forth in part in the
description, and in part will be obvious fromthe description, or may be

| earned by practicing the invention. The invention is set forth and
particul ar|l ointed out in the clains, and the disclo ot be
construedv‘@\s{20 1983%4%ng the scope of the clains. The fol f%ﬁvmﬁﬁgﬁggé(g‘i‘?ed
description includes exenplary representations of various enbodi nents of the
i nvention, which [027hédditiosal aspecte of die disclosurewill e sebforthdnmedt inTthe
acconpanying figures constitute a part of this specification and, together

with the desaéw’gitm aﬁéﬁNPaﬂﬂNiII)betéb\)id)lhsJﬁbﬁﬁm@ @ézﬁgﬁ@msr&nay@en@érdédrw .
the invention. BRI EF DESCRI PTI ON OF THE FI GURES [ 0023] Fi gure | A depicts the

result of an Et!tﬁ@g‘gﬂ%gﬁ\(%ﬁlfb‘?ﬁ Tﬁ@?nv%Hfi&g ;§§&%Hh§ﬂd’ Haﬂ&ﬂﬂrl&%o@%@%g&l i(l:s

R [0029] Fi Bure S the res a brnding 'assay a

whi ch shows that, both F and MJ11 hind,on the surface of hungn |L-21 R
0050] °Fi gur N6 catnd e discipaih thaif B0hbagongtruse 85 nithy s yperatcs

whi ch shows that MJF binds IL-21 R on nouse B cells. [0031] Figure 2 depicts
the result othesglaims.SAhetiokowisg sietailaddesarption imsludes exermplEndi ng of hunan
IL-21 to human I1L-21 R [0032] Figure 3A depicts the result of a

cel I - prol i f ergpresentationy oMvaridus eimboslirhdrats cide iriventioh, Whichidregiot dedthietive
ability of 1L-21 to increase the  proliferation of human CD4+ T cells.

0033] Fi p ¥ : I = ' ' o
Shove. t hat - oL, TEENE0P b BRIHER! ThesoctnfiSaryin floledicirsfl g et YS!
[ th i f ti f + T.cells. 13 WD ,2004/,083249
PCT/ Us2004108R9ICaishang. Bl Wi tﬁ?ﬁqeefeﬁﬁmssfe&%pﬁ%p strats
cell-proliferation assay which . 3 )

embodiments and not limit the invention. !

BRIEF DESCRIPTION OF THE FIGURES

[0028] Figure 1A depicts the result of an ELISA which shows that MU11
specifically bind to human IL-21R.

[0029] Figure 1B depicts the result of a binding assay analyzed by FACS
which shows that both MUF and MU11 bind on the surface of human IL-21R.

[0030] Figure 1C depicts the result of a binding aésay analyzed by FACS
which shows that MUF binds IL-21R on mouse B cells.

[0031] Figure 2 depicts the result of an ELISA. which shows that MUF
inhibits the binding of human IL-21 to human IL-21R.

[0032] Figure 3A depicts the résult of a cell-proliferation assay which’
shows that addition of MUF blocked the ability of IL-21 to increase the
proliferation of human CD4+ T cells. |

[0033] Figure 3B depicts the result of a cell-proliferation assay which
shows that MU11 blocked the ability of IL-21 in COS cell culture media to

increase the proliferation of mouse CD4+ T cells.
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shows that MJ1l bl ocked the ability of IL-21 in COS cell culture nedia to
I ncrease the proliferation of nouse CD8+ T cells, in a dose-dependent
manner. [0035] Figure 4 depicts the result of a cell-proliferation assay
whi ch showwp tddabs3aei h MUF scFv and MJUF | gG bl ocked t he ab¢tisyoosabouds 21 to
increase the proliferation of Baf3Mu-1 cells which express an IL-21 R

[ 0036] Figures 5A [.GLs t dditj,on of |lL-21 to n fibroblast-1ike
synovi ocyt es i sol &‘?@@A]ﬁ‘%%egﬁ H%Pﬁtgrﬁaﬁsgntokal%%‘@oﬂ%%q ASTVYBIGN t he
secretion of chenokines MCP-1 and GRO. [0037] Fiqure 5B depicts that
addition of Bhows that Mildrblpckedteaakilityi qa‘éL-2§ylnd?¢88c<;alle@JHiuse)md¢mtcf rom
arthritis patients leads to an increase in the secretion of chenokines

1- 309, TARC, iricvease the pfliferbtiombof nBDSERCD8PT1Eells, iMmAGosbldependePdRnnkP038]
Fi gures 5C and 5D depict that addition of IL-21 to human fibroblast- |ike

synovi ocytes i sol f tdgidts $hd fdd i '
secretion of cyt oi?gr?ebs] f@@%lﬁlgﬂ? l andh Tﬁlﬁlgtlr%fﬁaab?gﬁﬁgm%}é?agﬁgg%f?@%gn%hé%
(FIG 5D). 1. Kl Qe |- e ol | agen .t nduced
arthritis ( @?&Mtﬂ MORSSEY A '@r@‘éﬁck?ﬁ%%égﬁg aoke NG en i o a
for CIA [0040] Fi %_ure 6 shows that |L-21 increases the proliferation of
C57BL/ 6J  celpralifera 'ﬁ’nrﬁf@aﬁ‘\/‘}‘nbﬁg&l‘("@'qrb@éﬁrﬁ%,andh‘er-vi tro nodel for
transpl ant rejection. 14 WD 2004/083249 PCT/ US2004/ 007444 DETAI LED
DESCRI PTI ON Def i nij0038iFiglires £ depicty that additiontdfdl 421 dednimamfiroblast-likey be
nore readily understood, certain terns are first defined. Additional
definitions, sghevieeytelqsdibtedFormErtititistigiftientieleals 86l afSRErichBE iPthe secretion

of chemokines MCP-1 and GRO.

| [0037] Figure 5B depicts that addition of IL-21 to human fibroblast-like

synoviocytes isolated from arthritis patients leads to an increase in the secretion

of chemokines 1l309, TARC, Eotaxin, MDC, Lymph, SDFIB, IP-10, I-TAC, MG

and MP3B. |

[0038] Figures 5C and 5D depict that addition of IL-21 to human fibroblast-

like synoviocytes isolated from arthritis patients leads to an increase in the

secretion of cytokines IFN-alpha and TNF-alpha (FIG. 5C) and IL-6 and IL8 (FIG.

5D).

[0039] Figure 5E shows that IL-21 exacerbates collagen induced arthritis
(CIA) in a mouse model for arthritis, as measured by the indicia for CIA.

[0040] Figure 6 shows that IL-21 increases the proliferation of C57BL/6J

cells in a mixed lymphocyte reaction, an in vitro model for transplant rejection.
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00427 The —anti body" refers to an i nmunogl obulin or fragment thereof, and
enconpasses any pol ypeptide conprising an antigen-binding site. The term..
is not limted to polyclonal, nonoclonal, nonospecific, polyspecific,

hon speci {004/ i zed, human, single-chain, chineric,pSyativeiiveqaa
reconbi nant, hygﬁg‘a}rl mut at ed, grafted and in vitro generat ed anti bodi es.

Unl ess preceded by the word "int body" i ncludes anti body
fragnents such as Fab, F(ab')2, %*@#ﬁ%ﬁcﬁ'ﬁmﬂnd ot her anti body
fragnents th@ .ain antigen-binding function. Typically, such fragnents
woul d conpri fﬁ'ﬂ I0B%&t i gen- bi ndi ng domai n. [0043] The terns "antigen-binding
domai n" and "antigen-binding fragnent" refer to a part of an anti body

mol ecul e that comiP@4Hdnardenthat thsprasespionentibrefay be morepeadify undersidioay
bet ween anti body and antigen. The part of the antigen that is specifically

recogni zed a@drtéwmnleyarbffﬁsméﬂrmdymcﬁtnérﬁl%fe?.ﬁﬁuonb%ré%et forth BPbaGHSUL thé\n

anti gen-bi ndi ng domain may conprise an antib | ight chain variable region

(VL) and an %Eélggd%/%&e@dgpchal n variabl e regl on (VH; however, it does not

have to conprise ragnments, for exanpl e, have two VH regi ons and
often retain sone i ng, n of the ant i gen- bi ndi ng
dommi n. Exanpl es (Bq:‘&%élgﬁlfe 'ﬁ%ﬂfﬂh g‘?@ﬂﬂ@”&f”%’f’ 'Pchcf g Mthaerof( 1) a
Fab fragnment, a nonoval ent fragnent con5| sting of the VL, VH, CL and CHl

domai ns; (2) a@dll?(rmwm;zass@granyt polypeptide @nmplﬁslagmranttgmmpblndnng@tm\oﬂratem MO
20041 083249 PCT/ US2004/ 007444

fragments | i nkeet lyited ¢ polyclahal,thbreslondl, irfvmiospedific! BalyaFacific3 hoa- sﬁSbcﬁ' ic,

fragnent consi stl ng of the two VH and CHl1 domains; (4) a Fv fragnent

Cont g @sﬂaN%nﬁ@%%?é@a@e@g%&w@wﬁgeﬁ* iR (5%,

\F/:' ; ? ﬁrenrilngr earll'[gl'l(%%] fge@ V@Orl; vitfo rB:eln%{'qu(ti %rn IBXdlggt ?anqesr)s', B%ce‘égd% ‘lgDR ) -
word “intact,” the term “antibody” includes antibody fragments such as Fab,
F(ab'), Fv, scFv, Fd, dAb, and other antibody fragments that retain
antigen-binding function. Typically, such fragments would comprise an
antigen-binding domain. |

[0043] The terms “antigen-binding domain” and “antigen-binding

fragment’ refer to a part of an antibody molecule that comprises amino acids
responsible for the specific binding between antibody and antigen. The pert of
the antigen that is specifically recognized and bound by the antibody is referred
to as the “epitope." An antigen-binding domain may co»mprise an antibody light
chain variable region (V1) and an antibody heavy chain variable region (Vy);
however, it does not have to comprise both. Fd fragments, for example, have
two Vyregions and often retain some antigen-binding function of the intact
antigen-binding domain. Examples of antigen-binding fragments of an antibody
include (1) a Fab fragment, a monovalent fragment consisting of the V|, Vi, C,

and Cy1 domains; (2) a F(ab'), fragment, a bivalent fragment comprising two Fab
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domains of the Fv fragnent, VL and VH, are coded for by separate genes, they
can be joined, using reconbi nant nethods, by a synthetic |inker that enables
themto be made as a single protein chain in which the VL and VH regi ons
pair to fwopoosmssayal ent nol ecul es (known as singl e chai pcFustmebynis see
e.g., Bird et al. (1988) Science 242:423-426; and Huston et al. (1988)

Proc. Nati . ad 8 83) .se ant | bo f nents are

obt ai ned usi ﬁ m\f%h@'f‘%ﬂ?@}’ a qS%@ﬁ &Ugge@% metfﬁswig%}%%%qgmew t he
art, and the fragrrents are screened for utility in the same manner as are
intact anti beensisting obthe twn¥n eadrfeedomeins; ¢ larburftagmentesansisiing afdbale or
anopunt that is sufficient to regulate IL-21 R activity to aneliorate

clinical synmphdiv domainsi afieesiagledarsn oédn lintibedy,q(8) adAls fragment (Wardlecapased
T cell and/or B cell activity, suppression of autoinmunity, suppression of

transpl ant r ;/9893'1%%@341 :54490549), Whﬁ:ﬁ@dﬂﬁsté‘ﬁf@r\/f?&éﬂnﬁﬂﬂ%nd'(B%H ated

anti bodies h vari abl € and const ant reglons correspondlng su antlally

(Sec. Kabat,  BorifemedGHRrd-@Ahiife REGHR TERRyZ bR Fol A euighdde tvev%at arest,

Fifth Edition, U ,S. Departpent of Health and Human SerV| ces, NH
Publ i cati on KBMains szul‘?)FV fragmentaYy. anghVipaig cadest for by SQWéﬁﬁlgﬁmeﬁaVIeD’ncl ude

am no acid residues not encoded by hunman germine i mmunogl obulin sequences
(e.g., nutatcandeijoineddusiad regombimait methods,i®y & ggnthietic limkeathabesablesn vitro
or by somatic nutation in vivo), for 16 WD 2004/ 083249 PCT/ US2004/ 007444

exanpl e in t ferPRRbe rade a8 fﬁhglé:pﬂoeém chBiR3n wiieh ive®n a"r‘a'@lt\y.ﬁ)ﬂ%ltﬁéﬁalp?d’e at

| east one, two, three, four, five, or nore positions replaced h an am no

Scovence (Sl RIGESRE o5 AT S6EF R TRTELE MG,
ItO Lgcngl ! n| @q&dSc%neen{Zﬂ 458%\2% ind Huston oh! aﬁf(‘i §§8)2 roc. Watp %ctag JSIEI %J%SAR on
85:5879-5883). These antibody fragments are obtained using conventional
techniques known to those with skill in the art, and the fragmente are screened
for utility in the same manner as are intact antibodies.
[0044] The term “effective amount’ refers to a dosage or amount that is
sufficient to regulate IL-21R activity to ameliorate clinical symptoms or achieve a
desired biological outcome, e.g., decreased T cell and/or B cell activity,
suppression of autoimmunity, suppression of transplant rejection, etc.
[6045] The term “human antibody” includes antibodies .having variable
and constant regions corresponding substanﬁally to human germline
immunoglobulin sequences as described by Kabat et al. (See Kabat, et al. (1991)
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department
of Health and Human Services, NIH Publication No. 91-3242). The human
antibodies of the invention may include amino acid residues not encoded by
human germline immunoglobulin sequences (e.g., mhtations introduced by

random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for
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activities include at |east one of, but are not linmted to: (1) binding
IL-21 (e.g., human IL-21); (2) associating with signal transduction
nol ecules (e.g., rc and/or JAK-1); (3) stimulating phosphorylation of STAT

pr ot ei ns (\?030040%51 STAT3, or conbination thereof); & RGhdaMHLNT STAT
proteins; an ((5) nodul ating (e.g., increasing or decreasi r@

proliferation | f,f erent lald 0 fector c upction, cytpolytic activity,
cyt oki ne secreé?ﬁm, '%&%?@53,’%&&@&%{1%% %é-hiﬁ@&?u,m%? a%hﬁﬁ%éca%gp}@ at

| mmune cells nmay include CD8+ and CD4+ T cells, NK cells, B cells, _

macr ophages, |@@% ongghwar ises:tfayr, Tive. on mose ppsitiops ceplaped aétheamariap paidvi t r o,
for exanple, using T cell proliferation assays as described in Exanples 8

and 9. | L-2residaetthai isynat encatied bydhe duatam gerehline iirmonoglobulinx segphenceby
scoring progression of an immune response or disorder as described in

Exanpl e 12. [0047]0046] THY R “ILBIRAELivity” refelsa8 @it ikt onle-ceiuRBrafrbéedst ¥ and

Its cognates refer to a reduction, inhibition, or otherw se dimnution of

at |least one; .actiwvift: L,NdLBa _an s L L+ apt 1 bgdy,
wherein the r'%@éf:dtdi (Jf)rtnmlteg;udrté? éjf; Iﬁ%ﬁgéfﬁ%&éﬁ#gﬁ{ﬁoéﬂ%ﬁ é&t@ép@'t ﬁ'ééfl%sgnce
of the same ant. pody. Tge ? ti\{it can be measured as described in Exanples
7, 8, 9 and PEVEigRiNGlUdRA Igas ,ééﬁowtﬁfed@éywm taedhdinding JL-2ddechit e a
total elimnation of the IL-21R polypeptide biological activity. A

reduction i n harhavil-21)49) besadiating WitbosigtRidran8@dotiofOviolesiiés @045 yad afid/o80% -
90% or nore. 17 WD 2004/083249 PCT/ US2004/ 007444 [0048] The term

e ik, BRSSPSR Al e BT ook, TS AT o

receptor, also known”as N

07" 11430. 114 comongi@i naFbofl () Geivaind %E?q%p(?%*ﬁi' J:é‘fﬁai’esg oguiatig G aon

cytokine receptor chain (ye) (Asao et al. % J. Inmmunol . 167: 1-5), and
i nduces t he IREI83pINGIQN daGreasing) Brpliferation pligtiem eftacten cell fpetiogn,supra or
STATS cytolytic activity, cytokine secretion, survival, or combinations thereof, of immune
cells. Immune cells may include CD8+ and CD4+ T cells, NK cells, B ce||s, i
macrophages, and megakaryocytes. IL-21R activity can be determined in vitro,
for example, using T cell proliferation assays as described in Examples 8 ana 9.
IL-21R activity can also be determined in vivo, for example, by scoring
progression of an immune respbnse or disorder as described in Example 12.
[0047] The phrase “inhibit” or “antagonize” IL-21R activity and its
cognates refer to a reduction, inhibition, or otherwise diminution of at least one
activity of IL-21R due to binding an anti-IL.-21R antibody, wherein the reduction is
relative to the activity of IL-21R in the absence of the same antibody. the' activity
can be measured as described in Examples 7, 8, 9 land 11. Inhibition or |
antagonism does not necessarily indicate a total elimination of the IL-21R

polypeptide biological activity. A reduction in activity may be about 10%, 20%,

30%, 40%, 50%, 60%, 70%, 80%, 90%, or more.
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(Ozaki et al. (2000) supra). IL-21 R shows widespread |ynphoid tissue
distribution. The term"IL-21 R' refers to a receptor (which nay be
manmal i an) which is capable of binding to IL-21, and has at |east one of

t he fol | owigwos/bgd8ioures: (1) an am no acid sequence of ap®gysgoad/borsQaccurri ng
manmal i an 1L-21 R polypeptide or a fragnent thereof, e.g., an amno acid

sequence shown as[o?ﬁ)@] ThE trh 4RteALTRIN-2P ke rDoNﬁ.AZEIFfmé?érg% a%a

fragnent thereof an am no acl d sequenc Qlbet ARt 'y T dent’i ca

e.g., at least, 85% 909 6% 97%{-&3&;{3 %0 i @%ent i cal m no
aci d sequenct QﬁWeﬁgp%EC?ﬁ REWhs 9?%5)@ lBaN@rhgot’%PFﬁ@) or a.
fragnment thereof; 3) am no acid sequence which is encoded by a

natural |y oc@00) H@rﬁﬁﬁ b4:93; Ozzakiet al (2QN)i RrecshgtieAcad.oBciaUSAagnent
thereof (e.g., SEQ ID NG 44 (human) or SEQ ID NO 46 (nurine) or a fragnent

thereof); (497:13838M 12424445 wp@ﬁq@@h@l%mﬁgdﬂﬂmmnt@réﬁigkmtae mpRsence
which is substantially identical e.g | east 85% "90% 95% " 96%

(huiran) or S50 ?%”t%m%%ém( ﬁumnn@?ﬂf?s%b' ; raag@@kﬁ??ﬁ@%@% (87 ) 2 inguges o

sequence encoded by a nucl eotide_sequence_degenerate to a naturally
occurring | Ltheiptrespherdation ef §§Mérﬂmi STAT 3f(Asgomital.t (260 psupra.af. STAES | D
NO 44 (human) or SEQ ID NO 46 (nurine) or a fragnment thereof; or (6) a

nucl eoti de s{Qrakiet al. {2000)suprd).ziks21R showsokidebgrdaer Igapho fiestlecot | de 18 WO
2004/ 083249 PCT/ US2004/ 007444 sequences under stringent conditions, e.g.,

b 00y, <L ORMARRS Tt oo | Ehcdor iAct o amERLET
7 W RO A Ly BRERL 11
a non-| mmnefe%?lljrless ?1| )eacnt ér?\?no ac18 seq%gnég o}/l'—atnra?ur%“? %(ca:cgrlnsn%l rzrilgmnﬁ)agl?atnelL-21R
'polypeptide or a fragment thereof, e.g., an amino acid sequence shown as SEQ
. ID NO:43 (human) or SEQ ID NO:45 (murine) or a fragment thereof; (2) an amino
acid sequence substantially identical to, e.g., at least 85%, 90%, 95%, 96%, 97%,
98%, 99% identical to, an amino acid sequence shown as SEQ ID NO:43
(human) or SEQ ID NO:45 (murine) or a fragment thereof; (3) an amino acid =
sequence which is encoded by a naturally occurring mammalian IL-21R
nucleotide sequence or a fragment thereof (e.g., SEQ ID NO:44 (human) or SEQ
ID NO:46 (murine) or a fragment thereof); (4).an amino acid sequence encoded
by a nucleotide sequence which is substantially identical to, e.g., at least 85%,
90%, 95%, 96%, 97%, 98%, 99% identical to, a nucleotide sequence shown as
SEQ ID NO:44 (human) or SEQ ID NO:46 (murine) or a fragment thereof; (5) an
amino acid sequence encoded by a nucleotide sequence degenerate to a
naturally occurring IL.-21R nucleotide sequence or a fragment thereof, e.g., SEQ

ID NO:44 (human) or SEQ ID NO:46 (murine) or a fragment thereof; or (6) a

nucleotide sequence that hybridizes to one of the foregoing nucleotide
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chi p or any other method in which candidate sequences, can be tested for
their ability to bind to an antigen). This term excludes sequences
generated by genom c rearrangenent in an immune cell. [0050] The term

"I sol at ed'\Wwao edoemss2t® a nol ecul e that is substantially freerekoosbganat ural
envitonment. For instance, an isolated protein is substantially free of

cel | ul ar naterlal or ot her . prot |ns f.romthe ce L ti sue ou

which it wasSCHERNGRSUN dﬁ‘resf ﬁoggltp@ﬁeeg 'tmg!blye'%?ﬂ%ﬁ d&l‘?@?e th?el

i solated protein is sufficient I y pure for pharmaceutical conpositions; or
at |east 70-80Bmaykindte B:-216f mammalian oHoMoew.(umpNmImeouse. (Rarrishst
90-95% pure; or at |east 95% 96% 97% 98% 99% or 100% (W w) pure. [0051]

The nucl eot i Nevake@hq2080)isipra).pr edi ct ed anmi no aci d sequence of human
IL-21 R are shown in SEQ ID NO 44 and SEQ I D NGO 43, respectively. Analysis

of the human |L-2fg dﬂ%mﬂﬁ’séﬂ?h&eﬁ?qnﬁmﬁa gehetdtbd Aty refds 8¢ ant he

follow ng structural features | eader seéquence (about am no aci crj’s 1-19 of

R s e PR T TR

extracel | ul ar domai n, (about, am no a i ds 1- 2%5 of SEQ | D NO43 and about 20-
235 of the rraeme'@tmtlrm le“s'@HUBH@@? sgiegtian (¢.gt.rac@ Yitip phage tisniay.rreteidout
19 WD 20041083249 PCT/ US2004/ 007444 ami no aci ds 253-538 of SEQ ID NG 43. The
mat ur e humanchip-&lary othebahethod dn mbictm-amiidate seggenoes cah bentestedsfor trei20- 538
of SEQ ID NO 43. [0052] The term"repertoire” refers to a genetically

di verse col | gpfihP Kihd tBiH SRy, TRRUBRRSSCIRIds Rshudieks yeRbratagbyal |y from

sequences encodi ng |nnunoglobullns The sequences may| be generate by

(P300S ki e Blnadinln R gBPOT > oL ey chal e, ana che

generated froma f(%éO] iﬂlert%?rgq‘ﬁlsscﬁated" refers to a molecule that is substantlally free of
its natural environment. For instance, an isolated protein is substantially free of.
cellular material or other proteins from the cell or tissue source from which it was
derived. The term also refers to preparations where the isolated protein is
sufficiently pure for pharmaceutical compositione; or at least 70-80% (w/w) pure;
or at least 80-90% (w/w) pure; or at least 90-95% pure; or at least 95%, 96%,
97%, 98%, 99%, or 100% (w/w) pure.

[0051] The nucleotide sequence and the predicted amino acid sequence of

human IL-21R are shown in SEQ ID NO:44 and SEQ ID NO:43, respectively.
Analysis of the human IL-21R amino acid sequence (SEQ ID NO:43) revealed
the following structural features: a leader sequence (about amino acids 1-19 of
SEQ ID NO:43); a WSXWS motif (about amino acids 213-217 of SEQ 1D NO:43); .
a transmembrane domain (about amino acids 236-252 of SEQ ID NO:43); an
extracellular domain (about amino actds 1-235 of SEQ ID NO:43 and about 20-

235 of the mature IL-21R sequence); and an intracellular domain from about
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whi ch rearrangenent occurs, e.g., in vitro stinulation. Alternatively, part
or all of the sequences nay be obtai ned by DNA splicing, nucleotide

synt hesis, nutagenesis, and other nmethods, see, e.g., U S. Patent

5, 565, 332w( H0had32he terns "specific binding", "selectiper/osmiiongissand
"sel ectively binds" refer to two nol ecules formng a conplex that is

relatively PY=\ o] ndi tions. . Sel.ectiyv Ladi ng.is
characteri z eéhﬁ&) §C%§i§3'§% %ku %tEgg L‘ﬁ&‘@ﬂsobl e g&, Timan ilp'?ré Pzt b%geved to

di stingui shed from nonspecific binding_ which usually has,a | ow aff| nity

wi th a noder 88¥e the Reguerepakamino a%$ 81938 of %EQd'lQéQé 3consi dered specific
or selective when the affinity constant Ka is higher than 106 M'1. If

necessary, nonspe{(d53] Thertérmdrepertbice’t efersdd agemetically diversacbiledtion of
affecting selective binding by varying the binding conditions. The

appropri at e hu&ﬁbﬂe?%@&@léﬁb@é‘éen@é&ﬁhéﬁy spﬁeﬁ@ilyowe dg?gﬁeﬁ’é&s' Sy 1 onic

strength of the solution, tenperature, r bl ndi ng,

1 ot B o AL g oo 1

Il'lustrative conditions are set forth in Exanples 1-11, but other

condi ti ons kH¥W, Poahfe) $RaMERtsH @?Wﬁﬁﬁy‘ssﬁnﬂlthﬁ?N@%Jzﬁegmﬁﬂﬁ ofighti n the
scope of this invention. 20 WO 2004/ 083249 PCT/ US2004/ 007444 [0054] As used
herei n, the chaims! Alternatively, the sequercescamibeigenerdted frdw lar ¢call inaesmonsentd
washi ng. Stringent conditions are known to those skilled in the art and can

be found in QHidearfAmjeientodclrsViR.E.C i Wro%ﬂﬁﬂ@ﬂﬁ’en Jaharmatively, art 8paf of N Y.

(1989), 6.3.1-6.3.6. Aqueous and nonaqueous met hods are descrl ed in that

oo TR SRR S R A PR IR 255
2223Ld4ggani)?'|@jt§%\g§?$¥r@%9&¢y e %z/?qs%mlec%(ggzgl ot an Ejfégﬁ iSzZ:E i oﬁoicn A
[0053] The terms “specific binding”, “selelctive binding” and

“selectively binds” refer to two molecules forming a complex that is relatively
stable under physiologic conditions. Selective binding is characterized by a high
affinity and a low to moderate capacity as distinguished from nonspecific binding
which usually has a low affinity with a moderate to high capacity. Typically,
binding is considered specific or selective when the affinity constant K is higher
than-108M™. If necessary, nonspecific binding can be reduced without
substantially affecting selectiye binding by varying the binding conditions. The
appropriate binding conditions, such as concentration of antibodies, ionic strength
of the solution, temperature, time allowed for binding, concentration of a blocking -
agent (e.g., serum albumin, milk casein), etc., may be optimized by a skilled
artisan using routine techniques. lllustrative conditions are set forth in Examples
1-11, but other éonditions known to the person of ordinary skill in the art fall within -

the scope of this invention.
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6X 8SCat “about 45C, followed by at |east one wash in '0.2X SSC, 0.1 % SDS
at 55C. Another exanple of stringent hybridization conditions is
hybri di zation in 6X SSC at about 45C, followed by at | east one wash in 0.2X

SSC, 0.1 % &b¥psab32490C. A further exanple of stringent hypih@baddfobRai
conditions is hybridization in 6X SSC at about 45C, followed by at |east

one wash in 0.2X 0,1 % SpPS at ., 65C. H gh strjngent conditions include -
hybri di zation in 3&&’%%3??@%%@@%33@@ H?‘%&thagﬁ@f@esf i By at “
| east one wash at 0.2X SSC, 1% SDS at 65C. [0055] The phrase "substantially
as set out, " hybridization iaad washiega: iStdngent contitiobs tase tknawinytortbase sigted in theans
that the relevant am no acid or nucl eotide sequence, (e.g., CDR(s), VH, or

VL domai n) Wdrl afe cal®etfoand it Cuprent ®retocbRSHMbRBLIZRBi6lbh eiahmcgfley ghr ough
conserved am no acid substitutions) in conparison to the sequences which

_ DSt it u | n 10 the Sequences whi o
Sueh s | or SSRE!TTiER), R AeBlis 4] nolieleolE gl ard P0G

such as | or in a a specified

region. In the case of, antibodies he, second anti.b has t he sane

Cpaci T city ARsoHasd I el selrans and SRRSERAT e 5edr e cEdele Gisidagent
Sequences substantially identical or honologous (e.g., at |least about 85%
sequence i derwybridization coadiionsds bybridizatioroinedX sedisinm chlosidglsodiymcitraie 21 WO
2004/ 083249 PCT/ US2004/ 007444 this application. In sone enbodi ment, the
sequence i derSE0) atabobe4BrOUoIISNY byt Tead e Wa3h IDBZX 950, 09BWSIIU 98%

99% or higher. A'ternatively, substantial identity or honol ogy exists when

condi 1 ons. (ST RGO slbmminl gﬁih@%ﬁﬁzyfb?@ﬁaaﬁ%%@@q%&ﬁé%&Bﬁ%é%"9\

conpl enent of the strand. The nucleic acids may be present in whole cells,

in a cell |y$8&SCoatabout 4X36, ifelldwedoby af ieadt one washtinfk2X419SC, (i %eSDSrah

[ 0057] The percent identity can be determ ned by standard ali gnnent
55°C. Another example of stringent hybridization conditions is hybridization in 6X
SSC at about 45°C, followed by at least one wash in 0.2X SSC, 0.1%. SDS at
60°C. A further example of stringent hybridization conditions is hybridwization in
6X SSC at about 45°C, followed by at least oné wash in 0.2X SSC, 0.1% SDS at
65°C. High stringent conditions include hybridization in 0.5 M sodium phosphate,
7% SDS at 65°C, followed by at least one wash at 0.2X SSC, 1% SDS at 65°C.

[0055] The phrase “substantially as set out,” “sﬁbstantially identical” or

“substantially homologous” means that the relevant amino acid or nucléotide
sequence (e.g., CDR(s), Vu, or V| domain) will be identical to or have
insubstantial differences (through conserved amino acid substitutions) in
compariéon to the sequences which are set out. [nsubstantial differences include
minor amino acid changes, such as 1 or 2 substitutions in a 5 amino acid
sequence of a speciﬁéd region. In the case of antibodies, the second antibody
has the same specificity and has af least 50% of the affinity of the same.

[0056] Sequences substantially identical or homologous (e.g., at least

about 85% sequence identity) to the sequences disclosed herein are also part of
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al gorithnms, for exanple, the Basic Local Alignnent Tool (BLAST) described by
Al tshul et al. ((1990) J. M. Blol., 215:403-410); the al gorithm of

Needl eman et al. ((1970) J. Mdl. Biol., 48: 444-453); or the al gorithm of
Meyer s et wal 2004/¢s8283) Conput. Appl. Biosci., 4: 11-17).P@Y/E£2004607par anet er s
may be the Blosum 62 scoring matrix with a gap penalty of 12, a gap extend

penal ty of 4th|§8§pﬁcat| narlﬁ%'ah‘fé e%@a}ﬁﬁ@ﬁtj te Qé ncmﬁfeﬂgtﬂlgc?ﬁébe% 4680t dobs,

bet ween two am no acl nucl eoti de seduence can eterm ne USI ng

been | hcor L?,ﬂ?oegﬁ/ﬁ?@%h% DB e e Tr Dt 358,05 Fser, ARG aIbM 0

wei ght residue table, 8ap |l ength penalty of 12 and a t%jap penal ty of 4.
[0058] The téulnstaﬂh@ﬁ@l@ét Y OF hegitegy exists wher theioucleicacid segments wdks3| sts
in treating a nedical disorder. As used herein, a therapeutic agent refers

to a substahszlmdxmendanlselecmeahyebhdmata)rscmjdmény\(é@ alghly stringénfR ant i body,
provides a better treatnment conpared to adm nistration of the'therapeutic

agent or ant hy&ﬂfdlzé’tior&é\mw.wytoadh@%mg BRIt of HSBEANA. CTﬁQ‘ﬁ%&%né‘Q&‘dé’?ﬁé de,

but are not [Tmted to, substances that nodulate [ mmune cells or I nmu

the IL-21 k”gétp“%%}ﬁ ki Pl 15 S Aiaatecon bt Pabell prinfied g7 SubaBial 2%3

uses of theraﬁ |c agents are described herein. [0059] As used herein,

"t her apeut i cBWI&/0EM ective anmount” of an anti- IL-21 R antibody refers to an
anount of an antibody which is effective, upon single or nultiple dose

admi ni stration t o[(05lBhe per¢entitientity zahbeadetpeninedt by standarhaligranent
preventing, curing, delaying, reducing the severity of, aneliorating at

| east one  sygekitime/ foh efample] the Basicaicotl wngnme'wr%r msvydésambagayt he
survival of the subject beyond t hat expected in the absence of such

H Zstezfgi | V[GRRQRJI % (R99D) S ML BRI 21585659169 the WS ARMUS Nedleman et
al. ((1970) J. Mol. Biol., 48: 444-453); or the algorithm of Meyers et al. ((1988)
Comput. Apbl. Biosci., 4: 11-17). A set of parameters may be thle Blosum 62
séoring matrix with a gap penalty of 12, a gap extend penalty of 4, and a
frameshift gap penalty of 5. The percent identity between two amino acicj or
nucleotide sequences can also be determined using the algorithm of E. Meyeré
and W. Miller ((1989) CABIOS, 4:11-17) whibh has been incorporated into the
ALIGN program (version 2.0), using a PAM120 weight residue table, a gap length
penalty 6f 12 and a gap penalty of 4.

[0058] The term “therapeutic agent” is a substance that treats or assists
in treating a medical disorder. As used herein, a therapeutib agentrefersto a -
substance, when administered to a subject with anti-IL-21R antibody, provides a
better treatment compared to administration of the therapeutic agent or anti-IL-

21R antibody alone. These therapeutic agents may incIlee, but are not limited

to, substances that modulate immune cells or immune responses in a manner
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measure. The treatnent may be adm nistered to a subject having a nedical

di sorder or who ultimately may acquire the disorder, in order to prevent,
cure, delay, reduce the severity of, or ameliorate one or nore synptons of
a di sor deWO ¢04/08324 ri ng di sorder, or in order to prol onBCT/US2wooiual of a
subj ect beyond that expected in the absence of such treatnent. Anti-I L-21

R Anti bodi e&hb@@@\%fe?ﬁéntéitﬁé'_ug-?ﬂlF@a&f@yio@%ﬁtinem'[%gg%acﬁiéé?Noﬁ-lﬂﬂﬁihawi es

that conprise n ant i gen ndi ng agnment s. A genera

anti bodies c o) de, for ampl e,.. usin radi tional hybridoma techni ques
(Kohl er and %f%@ﬁg? n(jl‘ésleos)oﬁﬁgﬁp&m'ﬁ@%@n%iaér-eigﬁc,r{%e%&%ﬁ%ﬁ-nant DNA et hods
(U.S. Patent 4,816, 567), or phage display usin antibody libraries

(C ackson et al . W%Q]LASN&?dH‘@re@sg: therapguticaliy etfectiveamoupt’efgn anti-vpl .
Biol., 222: 581-597). For additional antibody production techniques, see
Anti bodi es: IR-2tRantibody réfersital an armunbaf anwntibody whidkpisdefEptivegupdiasingle
Laboratory, 1988. The present invention is not limted to any particul ar

source, net hgdmalit HBetni i \ [ St :
St body oo RRHckS Bos BuRToBAtON PR sBBREL fSuchiL APLAApuliéntPht fdating,

or ot ot ns. corauentf it HRYral Rbind v feyd Bl of Brhalr g 87l Shia ns

(-50 kDa each). Li gh} chains are classified into two, isotypes Q and Xx),
and heavy ch¥Mmgtog; e QIJ;%‘HWF arachiTing diserdes oo protonging the surviyal ofhe ) .
Sone heavy chain isotypes are further divided into isqtype subcl asses,
e.g., |gGl, subjectheyerd thatiexpseled jrothe/dbsEneeddsach teatimeht.ee di nensi onal
structures of different antibodies are known in the art (Harlow et al.,

Sl 1B 0 i ek Bt rgendes o (L) an
measure. The treatment may be administered to a subject having a medical
disorder or who ultimately may acquire the disorder, in order to prevent, cure,
delay, reduce the severity of, or ameliorate one or more sympfoms of a disorder
or recurring disorder, or in order to prolong the survival of a subject beyond that |
expected in the absence of such treatment.

Anti-lL-21R Antibodies

[0061] The disclosure provides novel anti-IL-21R antibodies that comprise
novel antigen-binding fragments. |

[0062] In general, antibodies can be made, for example, using traditional
hybridoma techniques (Kohler and Milstéin (1975) Nature, 256: 495-499),
recombinant DNA methods (U.S. Patent 4,816,567), or phage display using
antibody libraries (Clackson et al. (1991) Nature, 352: 624-628; Marks et al.
(1991) J. Mol. Biol., 222: 581-597). For additional antibody production
techniques, see Antibodies: A Laboratory Manual, eds. Harlow et al., Cold Spring -

Harbor Laboratory, 1988. The present invention is not limited to any particular

source, method of production, or other special characteristics of an antibody.
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i's conposed of three or four constant domains (CH), a hinge region, and a
N-term nal variable domain NO The CH adjacent to the VH domain is
designated CH . The VH and VL domai ns contain four regions of conserved

sequence GRbhefpsizgmework (FR) regions (FR1, FR2, FR3, a4 Js5bseoyis ch form
a scaffold for three regions of hypervariable sequence called

conplenentarity d ) Ni N .eqi.ons (COR). T (CDRI nd CDR3)
contai n nost of tﬁ@.ﬁégﬂﬂkﬁ&&@sg%ﬁ@f (‘,mﬂﬁ"ntoﬁgqem‘é'ﬂﬁz‘gf)i%‘?Amfeygﬁ%ﬁﬁﬁﬁ gen.
Heavy chain CDRs are denoted H, H2, and H3, while light chain CDRs are
denoted L1, Letramegiciglycqsytrisd mlwmpaﬁﬁﬁkﬂiwqﬂﬂgatgv%ﬁtns@mﬁd@a gach) ng)
consists of VHCH and VL-CL donains covalently |linked by a disulfide bond

bet ween t he cantstvanheavyedhains (~50 kD& edchdglight chainsrare| ghassified] intmdvst s of VH
and VL domai ns non- covalently linked. To overcone the tendency of

non- coval ent Iyo(lARR{NSn%), MG AREIRERaing o1b RSITRAARD e EHAGEENA, BRETG, can

be constructed. arn exl bl'e polypepti de he (1)
Cterminus of VHto the N-term,nys of VL, or the,( C-termnus of VL to
Che Nt or i nAbM)vEome BEawEFhan degtipes ste Rumel duidag e Heluoh Bubeiassancer
but other linkers are known in the art. 24 WD 2004/ 083249 PCT/ US2004/ 007444
[ 0066] Anti bslg. dgGerlgCoylaGs, anddg@d by use of nultiple germine genes
encodi ng variable regions and a variety of somatic events. The sonatic

events include re006#] Té domaii and threll dimeasinaesiractufesoicdifferait ahtivodibs
and joining (J) gene segnents to nake a conplete VH region and the

ccontl el A LS bk 8L 80, S78) TR e RATEASIo COTRRA o,

o0t D00y e a0 B0 R 08 o 0 e haine

Fv. which conig icginspo%]::edtorﬁm}ég cgirnf(cjgmE ans\(lént ggr;‘rg%ngs(.CH), a hinge region, and a
N-terminal variable domain (V). The Ch adjacent to the Vi domain is designated
Cyl1. The Vy and V|, domains contain four regions of conserved ‘sequehce called
frémework (FR) regions (FR1, FR2, FR3, and FR4),. which form a scaffold for
three regions of hypervariable sequence called complementarity determining
regions (CDR). The CDRs (CDR1, CDR2, and CDR3) contain most of the-
antibody amino acids that specifically binds antigen. Heavy chain CDRs are
denoted H1, H2, and H3, while light chain CDRs are denoted L1, L2, and L3.

[0065] The Fab fragment (Fragment antigen-binding) consists of V-Cn1

and V-C,domains covalently linked by a disulfide bond between the constant
regions. The F, fragment is smaller and consists of Vy and V. domains non-
covalently linked. To overcome the tendency of non-covalently domains to
dissociate, a single chain F, fragment (scF.) can be constructed. The scF,
contains a flexible polypeptide that links the (1) C-terminus of V}; to the

N-terminus of Vi, or the (2) C-terminus of V| to the N-terminus of V. A 15-mer

(GlysSer); peptide may be used as a linker, but other linkers are known in the art.
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‘[0067] Antibodi es and conpositions having identical or simlar CDR sequence
to those disclosed herein are not likely to have been independently
generated. The, sequence of antibody genes after assenbly and somatic

mut at i onyi5ddi/addaYe Vari ed, and these varied genes are epCTms2@dot@4encode
1010 different anti body nol ecul es (I munogl obulin Genes, 2nd ed., eds.

Jonio et at., A ' i ' : o ent

di scl osure provi ggw(ﬁ/net O%gslgswﬁgwge ?ﬁemﬂr&ég’%“%ﬂg%"éﬁﬂﬁ@?“géne
libraries. Th ructure for Lrying . a ' eneral | y_an_ ant.i body hea
or 11 ght - chetrodeAbs FtieiE Bh Ve Bhesafs eefts. dTimisoBole 8idlisr ar 1
occurring CDR region. The structures and |ocations of variable domains may
be det er ni ndRrlade reambipation of xarakledens segnmitta @ndediversitp(B) anddoining (J)

| mmunol ogi cal Interest, No. 91-3242, National Institutes of Health

Publ i cat i ongeneRzigmeeta to Miakeld edinpléte06Aegidiand therscomisinatior 6MVarkatlgiences
of illustrative enbodi nents of the anti-IL-21R anti bodies of this

i nventi on, idﬂﬁ”&ﬁliiﬁ@géﬁ@iségﬁ%ﬁis {d ﬁﬁ%@éomyggégggﬁgfbr}g@%ﬁg@-@%g&%?’ are

set forth in the Sequence Listing and enune

are i dent f EEgASt sl §mAlgBRRr ARers i GpctitiEclebee: W ang ris.

The CDR positions in the VH and VL donains, of the antibodies are Listed in
Tabl e 2. 26 SXBMRIRGAIBES 25 Sberh axvpamingraaid residues ongreates thampA $88uences

of VH and VL Domains, Fv, and CDRs REGQ ON TYPE MJF Il 18G4 18A5 VAA SEQ
| D NO 1 SEQshizllest a8tigHEabirdinOfragneROisthe\6 vhich 8EEIER didha \GEDd ey 20
SEQ I D NO 48 SEQ I D NO 66 |

domains. !

[0067] Antibodies and compositions having identical or similér CDR
sequence to those disclosed herein are not likely to have been independently
generated. The.sequence of antibody genes after assembly and somatic
mutation is highly varied, and these varied genes are estimated to encode 10
different antibody molecules (Immunoglobulin Genes, 2nd ed., eds. Jonio et al.,
Academic Press, San Diego, CA, 1995). |

[0068] The present disclosure provides novel CDRs derived from humén
immunoglobulin gene libraries. The structure for carrying a CDR is generally. an
antibody heavy or light chvain or portion thereof, where the CDR is located to a
naturally occurring CDR region. The str»ucturesf and locations of variable domains
may be determined as described in Kabat et al., Sequences of Proteins of
Immunological Interest, No. 91-3242, National Institutes of Health Publications,
Bethesda, MD (1991).

[0069] DNA and amino acid (AA) sequences of illustrative embodiments of

the anti-IL-21R antibodies of this invention, including their scF, fragments, Vy and

V. domains, and CDRs, are set forth in the Sequence Listing and enumerated in
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SCF" AA SEQ ID NO 3 SEQ ID NO 21 SEQ ID NO 49 SEQ ID NO 67 HL AA SEQ I D
NO 4 SEQ ID NO. 22 SEQ ID NO:50 SEQ ID NO 68 H2 AA SEQ ID NO'5 SEQ I D NO 23
SEQ ID NO'51 SEQ ID N0: 69 H3 AA SEQ ID NO 6 SEQ ID NO 24 SEQ I D NO: 52 SEQ

ID NO 70 v 2603/085@1 D NO 7 SEQ I D NO 25 SEQ | D NO 53 SEQchRib6daAibrask 2 AA
SEQ ID NO'8 SEQ ID NO' 26 SEQ ID NO:54 SEQ ID NO:72 L3 AA SEQ ID NO 9 SEQ I D

NG 56 SEQ | DIRRPS AR i SpestichigoHinals 4@%8@8@%8* 3 8 I B
ggQ7I5D ﬁlCoF\llﬁg@'QﬁgFl "SEM%F‘S N@(lg‘bl? %%ésﬁg %éi %Ejé%ﬁ 14 SEQ‘

| D NO 32 SEQ I D NG 60 SEQIDNO78 H3 DNASEQIDNQlS SEQ I D NO 33 SEQID
NOV SEQ | D Nansitions in thed/\saq Mp dumaias sfthe anfitibdids sristedimTaklesEQ | D NO 80
L2 DNA SEQ ID NO 17 SEQ ID NO 35 SEQ ID NO 63 SEQ D NO.81 L3 DNA SEQ ID
NO 18 SEQ ID NGO 36 SEQ ID NO 64 SEQ I D NO 82 27 WD 2004/ 083249

PCT/ US2004/ 007444 Table 1 B: AA and DNA Sequences of VH and VL Domains, Fv,
and CDRs REG ON TYPE MJF 19F5 CP5&2 R18 GERMLINE VH AA SEQ ID NO 83 SEQ ID
NGO 101 SEQ ID NO 119 SEQ D NNG 137 VL AA SEQ ID NO 84 SEQ ID NO 102 SEQ ID
NGO 120 SEQ ID NO 138 scF, AA SEQ ID NGO 85 SEQ I D NGO 103 SEQ I D NO 121 SEQ
D NO: 139 H1 AA SEQ ID NO 86 SEQ ID NG 104 SEQ I D NG 122 SEQ I D NO: 140 H2
AA SEQ | D NOW SEQ I D NG 105 SEQ I D NG 123 SEQ I D NG 141 H3 AA SEQ I D NG 88
SEQ I D NO 106 SEQ ID NO 124 SEQ I D NG 142
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L1 AA SEQ ID NO 89 SEQ ID NO 107 SEQ ID NO 125 SEQ I D NO 143 L2 AA SEQ I D

NO 90 SEQ ID NO 108 SEQ ID NO 126 SEQ ID NO 144 L3 AA SEQ ID NO 91 SEQ I D
SEQ ID NO 145 VH DNA SEQ ID NO: 92 SEQ ID NO 110 SEQ I D
VL DNA SEQ I D NO 93 SEQ | D NO 111 BEQUSPONOITEZO SEQ | D

NG 109 SE
NO 128 SE

30 B

NO 147 scF" DNA SEQ ID NO 94 SEQ ID NO 112 SEQ I D NO 130 SEQ I D NO 148 H1
DNA SEQ 1 95 SEQ | 113 SEQ IR, NO: SEQ | D NO 149 _H2 DNA SEQ I D
NO. 96 sﬁ%@@%d@“w&wqwsﬁ& @&P&Uﬂam, brneansEePRS NO 97 SEQ 1D
NO 115 _SEQ ID NO 133 SEQ ID NO 151 11 DNA SEQ ID NO 98 SEQ I D NO 116 SEQ
| D NO 1REGKIN| [DMXPELFMUF.2 DNA SEQMUBIINOG 99 SEQIBGANC. 117 SEPSASB NO 135,
SEQ | D IN9-153 1L 3_DN Va. D_NO 11 I D NO-136 SEQ I D
NO 154 | o8 w0 oA/ 0d3FS IBAE)Tis2003F 807 N 19 TahPEQID g7t i orEQP NOIRS
Wi t hi n [AR SEqUEEARS % VUIIEQSHNG 260 | BENIDMOWSEQ| SEQNE Rb:865ER
ID NO 21) (SEQIID NOJ49)  Hl 31-35 31-235 31-35 H 50-66_50-66 50-66 _H3
99- 105 |F¥Ft06 9oAAO05 | SEQIB NEX3 1561 SEB IDND:266 | BEQI NB:4P32 BEQ TBNO®BYS | L3
88- 100 (322912842 WW SRR N 6 T EECSREOGRD
NO: 103)]_(SEQ 1 b.” NO: 1st1 D NO 31 §E@P'§?5§1 3?%’13%0@
51-66 5HB6 50-|6MA50-[6%EQ ID NO:5 SEQIDNO:23 |SEQIDNO:51 | SEQ ID NO:69

H3 AA [SEQIDNO:6 SEQIDNO:24 | SEQIDNO:52 | SEQ ID NO:70

L1 AA~ [ SEQIDNO:7 SEQIDNO:25 [SEQIDNO:53 | SEQID NO:71

L2 AA | SEQIDNO:8 SEQIDNO:26 | SEQID NO:54 | SEQID NO:72

L3 AA [SEQIDNO:9 SEQ D NO:27 SFQ IDNO:55 | SEQ ID NO:73

Vi DNA |SEQIDNO:T0 |SEQIDNO:28° | SEQIDNO:56 | SEQ ID NO:74

A DNA |SEQIDNO:11 | SEQIDNO:29 | SEQIDNO:57 | SEQ ID NO:75

scF, DNA [SEQIDNO:12 | SEQIDNO:30 | SEQIDNO:58 | SEQID NO:76

H1 DNA |SEQIDNO:13 | SEQIDNO:31 |SEQIDNO:59 | SEQID NO:77

H2 DNA [SEQIDNO:14 |[SEQIDNO:32 |SEQIDNO:60 | SEQID NO:78

H3 DNA | SEQIDNO:15 | SEQIDNO:33 | SEQIDNO:61 | SEQ ID NO:79

L1 DNA |SEQIDNO:16 |SEQIDNO:34 |SEQIDNO:62 |SEQ ID NO:80

L2 DNA [SEQIDNO:17 |SEQIDNO35 |SEQIDNO®63 | SEQ ID NO:81

L3 DNA |SEQIDNO:18 |SEQIDNO:36 |SEQIDNO:64 | SEQ ID NO:82
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H3 99-107 99-109 99-107 99-110 L1 158-168 160-170 158-168 161-171 L2
184-190 186- 192 184-190 187-193 L3 223-234 225-236 223-234 226-236 CDR MJF
GERVLINE (SEQ ID NO. 85) H 31-35 H2 50-66 H3 99-105 L1 156-166 r

L2182- 188wiDR0@2ds3203 [ 0070] Anti-IL-21 R antibodies of tiiwUSMweRti@an may

optionally conprise

anti body const ant

regions or parts thereof.

For

exanple, a VL donaln g&y be attached at its CGterminal end to a |ight chain
const ant TableaiB: AAendPONA Seguengesof Yriand W Demainsifiv, endgedPRBon t her eof
may be attached to all or part of a heavy chain like IgA 1gD, IgE 1gG
and | gM/ REGIONNY TIYRE Y MUEubcl ass. [@9FSt ant  regi ORSG2 e knownhRA8 the art
(see, for exanplle, KabGERMLEINE Se=quences of 29 WO 2004/ 083249
PCT/ US2 04t 007448 Pr RE:8TSECP RE: 10T PSESD N& 191 S Neiar 2
Institujes of Health gﬁk | catlons,) Bethesda, M ?Eg91) E6 7] “In g&énplary
enbodi mpMLs, MU Adonpll SEESIThNEEA andBEQ FhNCeHR n| SE@ABINGIi 26 ohBEQIDIND A8
| gGlr, o : ns. : .
hurman | ﬁf I n tﬁése n 0 Pés,.the gquehé%s 0 He leavy gﬁgﬂﬁgigﬁﬁgide
of the VYH1donmi nAke i @Em IzHD:86The SEAAIDANG: 04 noSBEQIID NGé2R21enSEQ IDNOHe
. hal 'F mnr nt J'\‘F a A _li nh o i 1 LD
G term M - e SR B o [T T ROToE [ SEG B NOHES | SEQ 1D No147
H3 AA SEQIDNO:88 | SEQIDNO:106 |SEQID NO:124 | SEQID NO:142 |
L1 AA SEQID NO:89 | SEQIDNO:107 | SEQIDNO:125 | SEQ ID NO:143
L2 AA SEQIDNO:90 |SEQIDNO:108 |[SEQIDNO:126 | SEQ ID NO:144
L3 AA SEQ ID NO:91 SEQIDNO:109 | SEQID NO:127 | SEQ ID NO:145
Vi DNA | SEQIDNO:92 | SEQIDNO:110 | SEQID NO:128 | SEQ ID NO:146
Vi DNA | SEQ IDNOC:93 | SEQID NO:111 | SEQID NO:129 | SEQ ID NO:147
scF, DNA ([SEQIDNO:94 | SEQIDNO:112 | SEQ ID NO:130 | SEQ ID NO:148
H1 DNA | SEQIDNO:95 | SEQIDNO:113 | SEQID NO:131 | SEQ ID NO:149
H2 "~ |DNA |[SEQIDNO:96 [SEQIDNO:114 [SEQIDNO:132 | SEQIDNO:160 |
H3 DNA | SEQIDNO:97 |SEQIDNO:115 | SEQID NO:133 | .SEQ ID NO:151
L1 DNA |[SEQIDNO:98 |SEQIDNO:116 |SEQIDNO:134 | SEQ ID NO:152
L2 DNA | SEQIDNO:99 |SEQIDNO:117 | SEQIDNO:135 | SEQ ID NO:153
L3 - DNA | SEQID NO:100 | SEQ ID NO:118 | SEQ ID NO:136 SEQ ID NO:154
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NGO 40 and SEQ I D NGO 39, respectively. The DNA and am no acid sequences for
the C-term nal fragrrent of the Kchain are set forth in SEQ ID NO 42 and SEQ
ID NO 41, respectively. The DNA and ami no acid sequences for the C-term nal
f ragnent W¥"QG&83ﬁ@avy chain are set forth in SEQ I D NO BSI/HS208HEM44D NO 37,
respectively. [0072] Certain enbodi nents conprise a VH donai'n, a VL donmin,

18G4, %S@’%M‘%&@DR@%&W% %ﬁ@?ﬁ@%ofﬂ ?Qmwﬁ o gerrt ne, M,

three, W :
he VH Vi A W
N1 43 zl(sé,”ﬁsNOz L $5ECHW Nx21bs | (56 BYNG9) 48

49, 50 52 A8 5455 6566676876807+ —83.—8485,
86, 87, 38, 834 91, 101, 102, 103, 104:31% 106, 107§1I%§ 109, 119,

120, 12H2 12;’,501653 124, 12‘), ‘126, 127, 1350-a88, 139, 140%0-881, 142, 143,
144, on45—-ae—enconrpassettw-th—the—seope—pi—t+his—tnvention—For
exanpl Hlefh? )ﬁg ertbodi ment, jan anti body co pl ‘E%Fé a CDR3 @%W$ragnent g
the VH[ddqmai n of MUF, MUF- g¢3L33e, MUIT, -866,-16618% TOFy 663562, or RI8.

30 WO 2 3249-PCT/US2004/-007444 [ 0073] ﬁﬁu-a;.a—eahdm—n:em_s,—t.he_% |
and/ or dorrei ns may be g¢ |4;$I'$$1ed i.e., t1l$g Bimewor k re1gﬁ20?1§>8(FR) of

these dqmaing are nutat ed usigga{oEonvent i onagpqio@igecul ar bi g)zq?'y; echmi qu s
to mat tho lecu‘ndumadhAJLf e gprrﬂimnrllq ln ot her d FR
sequeaniLemi n diverged from the consensus c&rim | ne_sequences. LOO?J In
one ent &ﬂﬂeﬂlﬂﬁ%e i nventi ¢ri9FBovi des am NERAGZ and nucl|R1 aci d

equences ara out in SEQB | D

—

sequenges for (BEQ [iENO:BARd | NBEQ IDMNM108) ¢ (SEQUIENDIO:M21) t| {BEXHDINGR89) |of
the gerimined MJF is depict éd in SEQ | D NO|83 and, 85. Anino acid

H1 31-36 31-35 31-35 131-35

H2 51-66 50-66 50-66 50-66

H3 99-107 99-109 99-107 99-110

L1 - | 158-168 -~ 1160-170 158-168 -161-171

L2 184-190 186-192 184-190. 187-193

L3 223-234 225-236 223-234 226-236

CDR [ MUF GERMLINE |
(SEQ ID NO:85)

A1 |31-35
H2 | 50-66
H3  |99-105
[1  |156-166
[2 | 182-188
[3 | 221-233

[0070] Anti-IL-21R antibodies of this invention may optionally comprise
antibody constant regions or parts thereof. For example, a V. domain may be
attached at its C-terminal end to a light chain constant domain like Cx or CA.
Similarly, a Vi domain or portion thereof may be attached to all or part of a heavy
chain like IgA, IgD, IgE, 1gG, and IgM, and any isotype subclass. Constant

regions are known in the art (see, for example, Kabat et al., Sequences of .
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sequence for the VL domain of the germined MJF is depicted in SEQ | D NO 84
and 85. Nucleic acid sequence for the germined MJF VH domain is depicted in
SEQ I D NO 92 and 94 and that for the gernmlined VL domain is depicted in SEQ

I D NO 93 amd'26¢k088Rpm | i ne sequences for the VH and VL deggimQoda0r4s
i dentified by performng am no acid and nucleic acid sequence ali gnrrent S

agai nst the E da base nter or Protein Engineering,

sone enbodi m\a@ Pfem‘fﬁ WUPB&%‘?@ %tler?sr#e&gc&%-)’zé'?eN@PB@E@SF'Wt%ﬁﬁ 'd?-ﬁ’ithy with
the closest matches in the VBASE database and the CDR portions are kept

i ntact. [007Fublicatiens,dBethesdadiBe1091).ant i bodi es of this invention
specifically react with an epitope in the extracellular domain of human

IL-21 R The pred 2[0073111 Inexehdslary ernbodifesras MUFShbRsed héa@egnen@t EHamn
about amno acid 20 to about amno acid 235 of SEQ I D, NG 4 urt her

enbodi nent s, 0%4% at“qg t - R

I n ot her enbo mteanr!ttlscr gg{ﬁ m;ﬂﬁg’%ﬂﬂ@ﬁé géé%g]ce%?éc I%@d éthqﬁ]lth
an epitope in th? ef\xt racel | Kgar d nouse |1 L-21 R The extracellul ar
domai n of nurGanstant domnaing g @&%r@@é‘ peie thesrauences chthel 20 to
about amino acid 236 of SEQ ID NO 45 31 WO 2004/ 083249 PCT/ US2004/ 007444
The extracel Ihdavy dahains outsidenafithe M d@hair are identidal 6 T¥ei DMAtanchamire adid
human counterpart. [0076] It is contenplated that anti bodies of this

i nvention nmaysduaicesd rtﬁrthe -rfingl frégiﬁ@ntg@r thé Whg%’f %Hain%rerﬁ% gﬁQEQ ID

proteins conprising all or portlon of extracel lul ar domai n.

(o671 "one"o) s sk oot et T RS et
|d:_f fer SOm%gtc-{é&%éll?razg%?entﬁ%rthg);ac ain aré rs1§tS f%r’t rlgtseéale Né 4zearr11c(i) g%ld) ?S of
NO:41, respectively. The DNA and amino acid sequences for the C-terminal
- fragment of igG, heavy chain are sét forth in SEQ ID NO:38 and SEQ lD‘vNO:37, _
respectively.

[OO?2] Certain embodiments comprise a Vy domain, a V. domain, or a
combination thereof, of the F, fragment from MUF, MUF-germline, MU11, 18G4,
18A5, 19F5, CP5G2, or R18. Further embodiments comprise one, two, thrée,
four, five or six complementarity deténnining regions (CDRs) from the Vy and V,
domains. Antibodies whose CDR sequences are set out in SEQ ID NO:1, 2, 3, 4,
5,6,7,8,9,19, 20, 21, 22, 23, 24, 25, 26, 27, 47, 48, 49, 50, 51, 52, 53, 54, 55,
65, 66, 67, 68, 69, 70, 71, 72, 73, 83, 84, 85, 86, 87, 88, 89, 90, 91, 1‘01, 102,
103, 104, 105, 106, 107, 108, 109, 119, 120', 121, 122, 123, 124, 125, 126, 127,
137, 138, 139, 140, 141, 142, 143, 144, or 145 are encomp?éssed within the
scope of this invention. For example, in one embodiment, an antibody comprises

a CDR3 (H3) fragment of the V4 domain of MUF, MUF-germline, MU11, 18G4,

18A5, 19F5, CP5G2, or R18.
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21 R Anti-I1L-21 R antibodies are expected to bind proteins that conprise a
sequence which is at |east about 60% 70% 80% 90% 95% 96% 97% 98% -
99% or nore identical to any sequence of at |east 100, 80, 60, 40, or 20
cont i guol¥0 A28 ds in the sequence set forth SEQ | DPRHUE?O /P?fd"/'B] I n
addi tion to sequence honol ogy anal yses, epitope mapping (see, e.g., Epitope
Mappi ng Pr ot ocol JO00ZS] InMertairs emboctimentsy thesVy 488/ .V aluhainscmaydbey and
tertiary structure anal yses can be carried out to identified specific 3D

structures apsIREdve.! e PaRERRIK YedlbRé gm)e@r thB5E R Ahs %ﬁfj gt ysing

conpl exes with antigens. Such methods inc¢lude, but are not fimte

ay
crystall ogr conputer
nodel i ng of %’W?‘&Wi‘ﬁ&&é@gf ng@g&gﬁﬂl@%e@%ﬁb t%l‘?m Béﬂlugéd%yd‘@?t erick et
al . (1986) )ut er  Graphi cs and Ml ecul ar _Mbdeling, in Current
Conmuni cat | aﬁm in@ CoNs ei'u pHer smpejnents the EBrqun&esdenLaabewamﬁq/fromor d
Spring Harbor, NY). [0079] The disclosure provides a nethod for obtaining
anti-IL-21 Fﬂleannse!mﬂsze@emhl'me sauanicess creating antibodies with altered
Tabl es- 1A and 1B VH and/or VL sequence(s). Such antibodies may be derived

by a skilled artijger4 ucrsarrwemaeamléruemelqnom;drr\prbkrﬁle%rémrrﬁ%creémnllmrelem no
acid substitutions, 32 WO 2004/ 083249 PCT/ US2004/ 007444 del et i ons,

addi t i ons C%.clﬁgegr@rrc%@,%rﬂl of M ARARF C@ﬁjoe%mlgn%oggﬁﬁgé l@ﬂgﬁs\{mﬁéﬁam

usual ly designe nprove

anti body, | | e are t ned ease .ant i body
affinity for@ Ml%ge “%‘gpﬁ?ﬁ @@E%é«ét‘gﬁ@%&@@ gﬁrp’ﬁn be tested
by altering CDR sequence and neasuring antibody affinity for its target
(see Anti bodequEnge ?mdhed@dcﬂnalneﬁ the gefrolinedhUFeissdepictedds SEQAD NO:84
Borrebaeck, 1995). . [0080] Antibodi es whose CDR sequences differ in

subst ant i al Iand 8BTNuUBRAC acitieiequence TordhQ ddamiied MUF \B, ddma is @epictedin 9.
19, 20, 21,1 2, 23, 24, 25, 26, 27,

SEQ ID NO:92 and 94 and that for the germiined V, domain is depicted in SEQ

ID NO:93 and 94. Germline sequences for the Vyand V. dorrlains can be
identified by performing amino acid and nucleic acid sequence alignments
against the VBASE database (MRC Center for Protein Engineering, UK). In |
some embodiments, the FR regions of the scFvs are mutated in corlformity with
the closest matches in the VBASE database and the CDR portions are kept
intact.

[0075] In certain embodiments, antibodies of this invention specifically
react with an epitope in the extracellular domai_n of human IL-21R. The predicted
extracellular domain consists of a sequence from about amino acid 20 to about
amino acid 235 of SEQ ID NO:43. In further embodiments, anti-IL-21R
antibodies block the binding of IL.-21 to IL-21R. In other embodiments, the anti-
IL-21R antibodies specifically react wlth-an epitope' in the extracellular domain of .
mouse IL-21R. The extracellular domain of murine IL-21R consists of a

sequence from about amino acid 20 to about amino acid 236 of SEQ ID NO:45.
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47, 48, 49, 50, 51, 52, 53, 54, 55, 65, 66, 67, 68, 69, 70,171, 72, 73, 83,
84, 85, 86, 87, 88, 89, 90, 91, 101, 102, 103, 104, 105, 106, 107, 108,

109, 119, 120, 121, 122, 123, 124, 125, 126, 127, 137, 138, 139, 140, 141,
142, 143, WO2404/088249145 are enconpassed within the scope RSIT/E$20&1/00f4ent i on.
Typically, this involves substitution of an amno acid with an am no acid

havi ng si mi Ife smé&amﬁwcggﬁﬁmmrﬁouﬁ anmf?&sBsgé @/odggﬁ@cgagi&&méﬁmn Mor e

drastic substitutions i1n regions, In contras ons, nmay al so
be made as | gng,as _they do not adversely affect the binding properties of
the anti bOdﬁOl’%ﬁ?@@r‘t utions may al so be nade to gernliine the antibody or
stabilize the antigen binding site. [0081] Conservative nodifications wll
produce nol ecul es10836] lhip eentempiatad thatrantbediascef thisnavertion mayikiad stherl ar to
t hose of the nolecule fromwhich such nodifications are nade. |In contrast,

subst anti al prothifs,catchass fomexampleyredoniinant protding cehpmisiy albbepatibarofst i cs
of the nol ecules may be acconplished by selecting substitutions in the

amno acid QﬁngJ’%TR Ef@l"f‘écé“uiér%ofrﬁéiﬁ.ni ficantly in their effect on
t t

mai ntai ni ng (1) e structure o e nol ecul ar backbone in the area of the

substitution, for l.e, . heet . Of | aal confor L on,. (,2 he
charge or hydr odR@Z?E@P% 033?‘?'%&%"2%‘3“8% Wﬁﬁ’&“ﬁ&P&&tﬂgf h?,d'ﬁélo% t he
size of the mo|ecule. 33 WO 2004/ 083249 PCT/ US2004/ 007444 [0082] For
exanpl e, a "dHibodiasiaybesathiodetact measure:andior inkbil proteins that differ
substitution of a native amno acid residue wth a nonnative residue such
that there sanéwhat feowr LAY Rf Fer example)¢hgss prateins onay bethgenalbgs bellanm no
acid residue at that position. Furthernore, any native residue in the

pol ypepti de 7R, AnGALLE|R arnbBbédiesbrs evpédtedtd BiftEproldinga8ati@hpiseey i ousl y
described for "al anine scanning nutagenesis” (see, for exanple, MacLennan

o s SodBefen S BPRLTO o RIS
conservati veggcb}o or}orp\ére identical to any sequence of at least 100, 80, 60, 40, or 20
contiguous amino acids in the sequence set forth SEQID NO:43.
[0078] In addition to sequence homology analyses, epitope mapping (see,
e.g., Epitope Mapping Protocols, ed. Morris, Humana Press, 1996), and
secondary and tertiary structure analyses can be carried out to identified specific
3D structures assumed by the presently disclosed antibodies and their
complexes with antigens. Such methods include, but are not limited to, X-ray
crystallography (Engstom (1974) Biochem. Exp. Biol., 11:7-13) and computer
modeling of virtual representations of the present antibodies (Fletterick et al.
(1986) Computer Graphics and Molecular Modeling, in Current Communications
in Molecular Biology, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY).
[0079] The disclosure provides a method for obtaining anti-IL-21R
antibodies that comprises creating antibodies with altered Tables 1A and 1B Vy

and/or V| sequence(s). Such antibodies may be derived by a skilled artisan

using techniques known in the art. For example, amino acid substitutions,
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conservatlve) can be determned by those skilled in the art at the tine such
substitutions are desired. For exanple, am no acid substitutions can be used
to identify inportant residues of the nolecul e sequence, or to increase or
decr ease WOheo4i88340i ty of the nol ecul es descri bed her ei PCTRXR20#0@7444 am no
acid substitutions are set forth in Table 3. 34 WO 2004/ 083249

PCT/ US2004/ QfaTetibhs, bRlalgitidnsAsanitse tioduSed it FRUENIIBECOR gégléll\s EFRrEHa?f s'Vbr e

Resi dues Substitutions Conservative Substitutions Ala Leu,

ser. "l ser e TR e EBRgAR (PR ‘?%)S%B‘"W%a'"ﬁﬁﬁn&@@%% ar?éo s,

Nor eugi ne, Wi Cbﬁéhfmés Aetypioglly dpaGneg 0 1iefSaes aniboay B bk tsut yr i
Acid, Gn, Asn Arg Mt (M Leu, Phe, Ile Leu Phe (F) Leu, Val, lie, Ala,
Tyr Leu Pr @ntigenAheahangas the} inpreaseaffinitonaye tested by Bitegag GRR
sequence and measuring antibody affinity for its target (see Antibody
Engineering, 2nd ed., Oxford University Press, ed. Borrebaeck, 1995).
. [0080] Antibodies whose CDR sequences differ insubstantially from those
setoutin SEQ ID NO:1, 2, 3,4,5,6,7, 8,9, 19, 20,‘21, l22 23, 24, 25, 26, 27,
47, 48, 49, 50, 51, 52, 53, 54, 55, 65, 66, 67, 68, 69, 70,!71, 72,73, 83, 84, 85,
86, 87, 88, 89, 90, 91, 101, 102, 103, 104, 105, 106, 10'(, 108, 109, 119, 120,
121, 122, 123, 124, 125, 126, 127, 137, 138, 139, 140, 141, 142, 143, 144, or
145 are encompassed within the scope of this invention. Typically, this involves
substitution of an amino acid with an amino acid having similar charge,
hydrophobic, or stereochemical characteristics. More drastic substitutions. in-FR
regions, in contrast to CDR regions, may also be made as long as they do not
adversely affect the binding properties of the antibody. Substitutidns may also be
made to germline the antibody or stabilize the antigen binding site.’

[0081] Conservative madifications will produce molecules having functional
and chemical characteristics similar to those of the molecule from which such
modifications are made. In contrast, substantial modifications in the functional

| and/or chemical characteristics of the molecules may be accomplished by
selecting substitutions in the amino acid sequence that differ significantly in their
effect on maintaining (1) the structure of the molecular backbone in the area of

the substitution, for example, as a sheet or helical conformation, (2) the charge or

hydrophobicity of the molecule at the target site, or (3) the size of the molecule.
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Trp (W Tyr, Phe Tyr Tyr (Y) Trp, Phe, Thr, Ser Phe Val (V) lie, Met, Leu,
Phe, Al a, Norleucine Leu [0084] In certain enbodi nents, conservative am no
acid substitutions al so enconpass non-naturally occurring am no acid

resi dues YW sda4@g84d Ypi cally incorporated by chem cal ppefidaosusvudesi s
rather than by synthesis in biological systens. [0085] In one enbodinent,

t he method for maki a_variant, VH domai n  conprises. addi ng,.. del eting, or
substituting at | i@@@z]oﬁgr &XRIRRIe, & "gopservative gﬁ@%‘? agléﬁs‘ijﬂﬁt@d}m fraay '5‘?0“’6
conbi ning the disclosed VH domains with at |east one VL domain, and testing
the variant Wsuhstitutionrofra pative aming acidrrgsiduemithia nansative residue sueh that
activity. [0086] An anal ogous nethod for naking a variant VL domain

conpri ses adidgneds litthd et noeffect ors tHespoltrityl srchairgé e the andnaatidaesidug atn t he
di scl osed VL donmmins, or conbining the disclosed VL domains with at | east

one VH dormai @h?tE@)ZSXiQI£@8P%ﬁm, Bﬁylnﬁgﬁ%s/i%\?g fthe Fapésiidd lﬁ‘uﬁej/.‘éTfoogg” ant

VL donmain for I ng or nodu 0 I L-21 activit 71 A
further aspect,of. th LsGl asure provi des a .net,hod f Leparin .
ant | gen- b nasHgSelgFuithEanEe! 5 Ra8 bees ravibial Yrskhbad ghatarlte seanping
providing a starting repertoire of nucleic acids encodi r}g?a VH domai n which
| acks one or mwiaseaes@b&ge,iorcﬁxagn@le. Mastanman gt abr] 998 AgtaPhysiol recand.
repl aced; (b) inserting into or replacing the CDRL, 2 or 3 region of the
starting re@upphi643:55467; Sasaki etial., 49D8, Ade.Biophys.rB3&niad). aci d sequence as
substantially as set out herein for a VH CDR 1, 2 or 3, yielding a product
repertoire,; [0083] Desired amino acid substitutions (whether conservative or non-
conservative) can be determined by those skilled in the art at the time such
substitutions are desired. Fof example, amino acid substitutions can be used to
identify important residues of the molecule sequence, or to increase or decrease
the affinity of the molecules described herein. Exemplary amino acid

substitutions are set forth in Table 3.
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(c) expressing the nucleic acids of the product repertoire; (d) selecting a
specific antigen-binding fragnent that binds to IL-21 R, and (e) recovering
t he specific antigen-binding fragment or nucleic acid encoding it. [0088]
An anal ogwoomedishpd i n which the VL CDRI, 2 or 3 of the BQIVESH84200744i4S
conbined with a repertoire of nucleic acids encoding a VL domain which | acks
a CDRl, 2 or 3 or contains a CDR1, 2 or 3 to be replaced. [0089] Using

reconbi nant DNA net hodol ogy, [1SG. d uen may be introduced

into a repertoire of VH or VL%g%QB%%ﬂﬁtmgeﬁéctive CDR (Marks et
al . (BioTechnol ogy (1992) ._779-783) For exanple, a DI‘JJIPI‘ adj acent to
the 5 end of thd Qdgingl| e PlaBhd a primer to the thirdMaecan be |used
to generate a repdiesiduesof Substifutiensormai n sequences | acki Gpns@Reativei (s
repertoire can bg conbined{with a CDR3 of a disclosed anti h&ibstitstiogs

anal ogous techni Us3a. (Apor T | vas L@y, aewscfosed CDR™Sequence | Nigy pe shuff|l ed
36 WD 2004/ 083249 E?gl' IS20 Jﬂ&yt@m&{ﬂsn\l\n Th por tTonms—of™ LDI‘SI TEY! ences—from

ot her anti bodi es = phgvi—t repeftotre—of—antgen—birai agrents—t hat
bind IL-21 R Ei tﬁt&-—: er %e—eau-be—e»pwhm*m\kmm such as
phage display (dedtsR ) 92/01047) so sujitable anti g@ﬂubl ndi ng

fragnments that bijrfeys &) L- pBer Alan be sel ected. [0090] A f{iSeier al ternative

uses random nut agdalasi@) of | Alsa di scl osed VH or VL sequencé#fsho gener atle
variant VH or VL @pye(g)s st Pro, Alapabl e of bindi ng I'L- ;2I R] Afa techniqueg

usi ng err of - ond iSTH)S TERGRH! BT 16 g ACE S
U.S. A (1992) 89: \ p- 356 ”LeulVEAth‘}g “@:ﬁlj i alc:a Ji‘ h Aot-ageresi s
of the disclosed MH-B A—-58gHe £5 eS !a.f% ¢ losed-by
Barbas et al. {PrideU thl; \Norleucing, lle, al MeT Ala, Phe lle

Lys (K) Arg, 1, 4 Diamino-butyric Acid, GIn, Asn | Arg

Met (M) Leu, Phe, lle Leu
Phe (F) Leu, Val, lle, Ala, Tyr : Leu
Pro (P) Ala Gly
Ser (S) Thr, Ala, Cys Thr
Thr (T) Ser Ser
Trp (W) Tyr, Phe Tyr
Tyr (Y) Trp, Phe, Thr, Ser - | Phe
Val (V) lle, Met, Leu, Phe, Ala, Norleucine Leu

[0084] In certain embodiments, conservative amino acid substitutions also
. encompass non-naturally occurring amino acid residues which are typically
incorporated by chemical peptide synthesis rather than by synthesis in biological
systems.
[0085] In one embodiment, the method for making a variant Vy domain
comprises adding, deleting, or substituting at least one amino acid in the
_disclosed Vi domains, or combining the disclosed Vi domains with at least one
VL domain, and testing the variant Vy domain for IL-21R binding or modulation of
IL-21R activity.
[0086] An analogous method for making a variant V. domain comprises
adding, deleting, or substituting at least one amino acid in the disclosed V|,

domains, or combining the disclosed V. domains with at least one V,; domain,
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Sci. U S A (1994) 91: 3809-3813) and Schier et al. (J. Mdl. Biol. (1996)
263: 551-567). [0092] A portion of a variable domain will conprise at |east
one CDR region substantially as set out herein and, optionally, intervening
f ramewor kyonrejossao from the VH or VL domai ns as set out poEnseevd/odaed porti on
may include the C-terminal half of FRL and/or the N-term nal half of FR4.

domai n ray EoP BeE e varht YRRty M2 R AIbE R R Ror B FIRG e

For exanpl e, FQ struction of antibodies by reconbi nant DNA techni ques often
i ntroduces RCUMPY-C.terminal residues fromits use of linkers. Sone |inkers
may be used to join variable domains to other variable domains (e.g.,

di abodi es), cons{@@87]dbofithes aspect gfitbe dlislesisa provides @ methwatdpr pregasingh t he
enbodi nents illustrated in the Exanples conprise a "matching” pair of VH

and VL donuiantigen-tihdihg fchgardrits dnatwind I-2¢Ry MTHemidiadd cambpeisest | ve
enbodi nents may conprise antigen-binding fragnments containing 37 WO

20041083249 PCF“&J)SZO%Q\QQWF:IM%{%&{M & rfddikit raggagﬁér%élb?g}q\&%\pr VH

dormai n. Ei'ther one’ of 'the sirngle c specific anti omai.ns can

be used to screen f.ar, conpl enent ar j.NS capable of form t ywo- domai n
opeci 1. antioGEn Mich B oigore.of GRS 26 B oihiing & CHRP ot ST T Lo on
R The screening may be acconplished by phage display screening nethods

usi ng the s®edePlac@dhi erarchical dual conbinatorial approach disclosed in
WO 92/ 01047. In this approach, an individual colony containing either a H
or L chain clone(by udesertingintbertreplacingithe«@RN| BronByregiorcoftthestantingdi ng
the other chain (L or H), and the resulting two-chain specific

322 ihgiegh 2;ng§ﬁ§é§§rlwﬁ)tgda AuSBicai® EntodiAg &P SiAMeLacit SBqOBRES as SuBSRYally
as set out herein for a Vy CDR 1, 2 or 3, yielding a product repertoire;

(c)  expressing the nucleic acids of the product repertoire;

| (d) selecting a spéciﬁc antigen-binding fragment that binds to IL-21R;
and -

(e) | recovering the specific antigen-binding fragment or nucleic acid

encoding it. | |

[0088] An analogous method in which the Vi CDR1, 2 or 3 of the invention
is combined with a repertoire of nucleic acids encoding a V. domain which lacks a
CDR1, 2 or 3 or contains a CDR1, 2 or 3 to be replaced. .

[0089] Using recombinant DNA‘methodology, a disclosed CDR sequence
may be introduced into a repertoire of Vy or V. domains lacking the respective
CDR (Marks et al. (BioTechnology (1992) 10: 779-783). For example, a primer
adjacent to the 5’ end of the variable domaiﬁ and a primer to the third FR canbe
used to generate a repertoire of variable domain sequences lacking CDR3. This

repertoire can be combined with a CDR3 of a disclosed antibody. Using

analogous techniques, portions of a disclosed CDR sequence may be shuffled
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T0094T"TH™Sore alternative enbodi nents, the anti-IL-21R anti bodi es can be
linked to a protein (e.g., albumn) by chem cal cross-I|inking or reconbi nant
nmet hods. The di scl osed anti bodies may al so be linked to a variety of

nonpr ot ei W@W spR! yners (e.g., polyethylene glycol, popyRuSHN¥s&AS40! yCOI,
or pol yoxyal kylenes) in manners set forth in U S. Patent Nos. 4,640, 835;

4,496, 689; 4, g01, 144; 4 8 0,417, 4,791,192, or 4,179, 337., The anti bodi es
can be chenVitRIPOJlIGRSIPECER $gAuancesdram oligratibogies e rropigearaperioie of

exanple, to increase their half-life in blood circul ation. Exenplary
pol yner s andantigerchinging fragmieotsthat binchibweit Rn Bither réfrtoitdosan de étprekssed
4,179, 337; 4,495, 285; and 4,609,546. [0095) The discl osed anti bodi es can be

modi fied to 4 Abst §iRitem dichansphadd aRpldydestibedin WeRb/0A04 7§ 35 Rpltekat e
noi ety can be del etéeyol§ or added mIti?;gthepaatrsl,[(i body. Deletion or agdi ti gng%f

gl ycosyl at i 0% iérgpwmﬁggﬁ]%ﬁwait Enﬁdtg |Els/2|ﬁ;§gg®%?%%g§g§ acid sequence to

del ete or crea I On consensu well known in the
art. Anot her mean f i car bohydrate 38, WO 2004/ 08324 .

PCT/ US2004/ 0074441009) gtdfﬂétggf §ﬁ?fﬂég%ﬁéﬁﬁ% LAndgm mytagenesis @gmﬂ disglosed Vi

gl ycosides to amino acid residues of the antibody (see WO 87/05330 and
Aplin et al.ofYoseguaresdoigeneraenarizingdneon VL domapsstiic@pableeofdvindingfiL- -
carbohydrate noieties can also be acconplished chemcally or enzymatically

(see Haki nudg{R. %teﬂhnidu@@glh%@nfdﬂ-pro& POR IS déicriberiby GPaf et 28, (Pro@aNgt al .
(1981) Anal. Biochem, 118: 131; Thotakura et al. (1987) Meth. Enzynol .,

138: 350). [Rg%iﬁ%%%(gb@%.(ﬁﬂg%%?‘gg@?%@)ami body constant region are known

inthe art. es W't ion (e.g., dltered affinity for an
cffector 11,920 Bt el RBrdiBek et i e SRR R alos L
constant por étiac(q)l?enogest. héau&ntteicﬁg%%es are disclosed by Barbas et al. (Proc. Nat. Aéad.
Sci. US.A. (1994) 91: 3809-3813) and Schier et al. (J. Mol. Biol. (1996) 263:
551-567). | |
[0092] A portion of a variable domain will comprise at least one CDR
region substantially as set out herein and, optionally, intervening framework |
regions from the Vy or Vi_domains as set out herein. The portion m(ay include the
C-terminal half of FR1 and/or the N-terminal half of FR4. Additional residues at
the N-terminal or C-terminal end of the variable domain may not be same
residues foUnd in naturally occurring antibodies. For example, construction of
antibodies by recombinant DNA techniqﬁes often introduces N- or C-terminal
residues from its use of linkers. Some linkers may be used to join variable
domains to other variable domains (e.g., diabodies), constant domains, or
proteinaceous labels.
[0093] Although the embodiments illustrated in the Examples comprise a

“matching” pair of V and V| domains, a skilled artisan will recognize that

alternative embodiments may comprise antigen-binding fragments containing
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with a different residue (see e.g., EP 388,151 A, US 5,624,821 and US

5, 648, 260, the contents of all of which are hereby incorporated by
reference). Simlar types of alterations could be described which if

appl i ed tWOe0M/@8324 or ot her species anti body woul d r edR@EUSROOLIOTSUNAL €
simlar functions. [0097].For exanple, it is possible to alter the affinity

f 1 » . | . . f
of an Fc regyg ﬁg@% ?D(I)R‘riﬁéu'nbé]ﬂ'bérﬁﬁ 6tV @Smbaf> Eﬁmﬁgf@%“%@gﬂe'cﬂ ntor

FcR (e.g., Fc ‘ Clg. The affinity may replaci ng at
| east one specifdied residue.w th t le one.residue, havi ng an appropri ate
functional’i t?%ﬁq g‘%“%‘?’ag'"&’{éﬂ hgmgfnso%pnaﬁéyﬁgﬁ& Shgpen onge WEH@FY onal
group, such as glutamate or aspartate, or _perhaps an aromatic non-pol ar
resi due suchd@gapsssanahlepf fsming adwperdomainspeciisaitigen-bindingrfeagraent e. g. |
US 5, 624,821). [0098] For exanple, replacing residue 297 (asparagine) with

al ani ne in ttapablg6f,donekample, diiding 0 r21Rc diltd screshing may becosomplishedf
effector cells, while only slightly reducing (about three fold weaker)

affinity forpfhrags WsplagseredhinPmeiifbdddising Hiesoleaed hidarhiddn@ugesi dues in
the heavy chain iS that of the 39 WD 2004/ 083249 PCT/ US2004/ 007444 i ndex

e and 1 ¢ oA T anpR discRsRe B WO SR AT M @Bl Lo or e

receptor bindip Any ot her substitution at this site that destroys the

gl ycosyl at i oRdivigyal colony-gondaiing. aithes 3a|qsqrrh P%'M’i‘lﬂ%@s‘éﬁqdﬁollwﬁ%aact ivity.
QO her amno acid substitutions, e.g., changing any one of residues 318

(G u), 320 (tympledadibary of clopes, encodingdheatkerathsain Kb om)f anditie fesiltitigy
binding to the Fc region of 1gG antibodies (see e.g., US 5,624,821). [0099]

Modi fied antjandhgin spariffecantigeausindingticthainay seRctedlitcastordacy Wit ipﬁeg_é“h
I C

f
an Fc receptor. For exanple;, 1t has been shown that in human 1gG3, h

binds to thediQH@QeEﬁniﬂﬁms@esﬁﬁﬁgmOr’ changing Leu 235 to Qu

[0094] In some alternative embodiments, the anti-IL-21R antibodies can be
linked to a protein (e.g., albumin) by chemical cross-linking or recombinant
methods. The disclosed antibodies may also be linked to a variety of
nonproteinaceous polymers (e.g., polyethylene glycol, polypropylene glycol, or
polyoxyalkylenes) in manners set forth in U.S. Patent Nos. 4,640,835; 4,496,689; -
4,301,144, 4,670,417, 4,791,192; or 4,179,337. The antibodies can be
chemically modified by covalent conjugation to a polymer, for example, to
increasé their half-life in blood circulation. Exemplary polymers and attachment’

-methods are shown in U.S. Pat. Nos. 4,766,106; 4,179,337; 4,495,285; and
4,609,546.

[0095] The disclosed antibodies can be modified to alter their
glycosylation; that is, at least one carbohydrate moiety can be deleted or added
to the antibody.l Deletion or addition of glycosylation sites can be accomplished
by changing amino acid sequence to delete or creaté glycosylation consensus

sites, which are well known in the art. Another means of adding carbohydrate
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destroys its interaction with the receptor. Mitations on adjacent or close
sites in the hinge link region of an antibody (e.g., replacing residues

234, 236 or 237 with Ala) can also be used to affect antibody affinity for
t he Fc gawOeo0e/08s2@ept or. The nunbering of the resi dueedmuszoerdoesny chain
I's based in the EU index (see Kabat et al., 1991 supra). [0100] Additional

nmet hods for L 0.t ' Lyity of gan antibo for anmpl.e, by
altering at rﬂéﬁf@%ﬁ@%ﬁﬁ‘%’ﬁ%ﬁ?@%#’bﬂ@ W?@Wﬂﬁglﬁc}y%&oﬁmﬁﬁe&%Z '
domain, are describ in 4/ 29 by Mdrgan et al. and US 5 624 821, the
contents of "gFidUgE i%ﬁnﬁgﬁm@%%ﬁﬁwﬁm%elﬂb% g‘t 2119%1)) GRESrnce.
[0101] The anti bodies of this invention maybe tagged with a detectable or
functional |RB&elBiothee 4241260306)c | Reraovaldf cadiehysrate. moieties tanals®béc) ,
enzymatic |abels (e.g., horseradi sh peroxi dase or al kaline phosphat ase),

and ot her cfmmom;ilishaaicﬁbhﬁﬁal[yeorger_azyméttdam‘! (seDHARNA A @832 49087) Arch.
PCT/ US2004/ 007444 [ 0102] One of skill in -the art wll appreciate that the

nodi fi cati ong; r'm absuee 5ot t.qall ' ,@}ﬁl 1 ny ot her
nmodi ficati o%’ogﬁéﬁbgw SR éﬁs%dpgeeé%ér(ﬁlgégﬁﬂlﬁ%‘ Pl?og% of l:]Fﬁ'e@qgachi ngs of
t he present .disc]osure. e Acipds, oy d Expression Systens.
[0103] . The diRQipkyg&t ad'ra&%ﬁéﬁqtgokﬁ?ﬂﬂgnuﬁaéi%éﬁgci ds encoding the

di scl osed antibodi es. The nucleic acids may conprise DNA or RNA, and they
may be synt hetic [0098PVethads for ajiaring aniantibedy censtapt regien arelkmpown i theor
partially). Reference to a nucleotide sequence as sef out herein

enconpasses art.DNAtibodies witheaNered fuhetion@cd.| akksredetffinitycfor ameffevtordigameises a
RNA nol ecule with the specified sequence in which Uis substituted for T.

[0104] A0 Sgaddiaitaea ot oo dimidi P ERigsnsnd s seteagny o

one, two, or three donai n, 0 i ons thereof,

replacing at least one amino acid residue in the constant portion of the antibody

- with a different residue (see e.g., EP 388,151 A1, US 5,624,821 and US
5,648,260, the contents of all of which are hereby incorporated by reference).
Similar types of alterations could be described which if applied to a murine or
other species antibody would reduce or eliminate similar functions.

[0097] For example, it is possible to alter the affinity of an Fc‘re'giOn ofan
antibody (e.g., an IgG, such as a human IgG) for FcR (e.g., Fc gamma R1) or
C1‘q. The affinity may be altered by replacing at least one specified residue with
at least one residue having an appropriate functionality on its side chain}, or by
introducing a charged functional group, éuch as glutamate or aspartate, or
perhaps an aromatic non-polar residue such as phenylalanine, tyrosine,
tryptophan or alanine (see e.g., US 5,624,821).

[0098] For example, replacing residue 297 (asparagine) with alanine in the
IgG constant region significantly inhibits recruitment of effector cells, while only
slightly reducing (about three fold weaker) affinity for Clq (see e.g., US

5,624,821). The numbering of the residues in the heavy chain is that of the EU
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as disclosed herein, or a sequence substantially identical thereto (e.g., a
sequence at |east 85% 90% 95% 96% 97% 98% 99% or hi gher identi cal
thereto, or which is capable of hybridizing under stringent conditions to
the sequeOQeed/@sBs191 osed). [0105] I n one enbodi nent, thedBoswoemdrsac! eic
aci ds have nucl eotide sequences encodi ng heavy chain and |[ight chain

vari abl e regi | 51 | 1 t4 ' t chosen
from the am Mach(rep RanACEtal oot sghal R ergtor Hoditoys 5 ol Ryiions
25, 26, 27, 50, 51. .52,.53, .54, .55 68, 69, 70, 71, 72, 73 , 87, 88, 89,
00, o1, 104, SHevand gs Believed sk s prssenss of patbohygiite s bedultestor £37. 140,
141, 142, 143, 144 and 145 or sequence encoding a CDR which differs by one
or two ani noreseptes binding: Keysethaesukstitulion at thisisitenthatidestroys thenglycosylation
enbodi ments, the am no acid sequence of a CDR includes conservative am no

aci d substi tsite Briselieedcause arsimaadba@aséiirdgﬁbraoﬁemylemﬁér drhindx@@04/ 083249
PCT/ US2004/ 007444 shown in SEQ ID NO'4, 5, 6, 7, 8,7 9, 22, 23, 24, 25, 26,

Tou, “Tos, 1cResfiionte o ignarithyg BRy pff offosiatds 318,60, 296 ({920, 51
143, 144 d,145. 106] A | el ' d | y_the.li hai

113, 148 andn 5ol aO8k A DU o s e BV W el b Bl e "
heavy chain constant region, operatively |linked to the corresponding

vari abl e regRliPodies (siee €.8ntlddioRAf:82%)-1 i ght chain variable region (VL) is

| inked to a constant region chosen froma kappa or a | anbda const ant

regi on. The | i ght[0088] Modifiest amtibodiegcambegyodiliced Which Havesarédygea or | anbda
type. In another enbodinent, a heavy chain variable region (VH is linked

to a heavy CippdrAcE@itAHn FEI&EhtOr. Por exithpleOfYak TP GMPERR if haMahoG
(e.g., 119G, 1g&, 1gG3, 1gA), 1gM I1gAl, 1gA2, 1gD, and IgE. The heavy

chain const apge I GG LIRY t8 & Aulfdi £Eg8mmdR1'8EMtor, changing Leu 235 to Glu

destroys its interaction with the receptor. Mutations on adjacent or close sites in
the hinge link region of an antibody (e.g., replacing residues 234, 236 or 237 with
Ala) can also be used to affect antibody affinity for the Fc gamma R1 receptor.
The numbering of the residues in the heavy chain is based in the EU index (see
Kabat et al., 1991 supra).

[0100] Additional methods for altering the lytic activity of an antibody, for
example, by altering at least one amino acid in the N-terminal region of the CH2 .
domain, are described in WO 94/29351 by Morgan et al. and US 5,624,821, the
contents of all of which are hereby expressly incorporated by reference.

[0101] The antibodies of this invention may.be tagged with a detectable or
functional label. These labels include radiolabels (e.g., *"l or *Tc), enzymatic
labels (e.g., horseradish peroxidase or alkaline phosphatase), and other chemical

moieties (e.g., biotin).
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I sotype. [0107) Nucl ei ¢ acid conpositions of the present invention, while
often in'" the native sequence (of cDNA or genom c DNA or m xtures thereof)
except for nodified restriction sites and the |like, may be nutated in

accor danceygwdoiogRigndard techni ques to provi de gene seqp@@ﬁ}gﬁogﬁ@m‘podi ng
sequences, these nutations, may affect am no acid sequence as desired. In

particul ar, nucleqtide seggen es substantially identical to or derived from
native V, D, J, cowi@alne okgkifl imthe amwilhaprreciate thaldhe snedifcations desaiibed

herein are contenpl ated (where “"derived" indicates that a sequence is
i denti cal or abouefaredot a austive, anddhatmaay otfierrasilificatiomsambbddousid a a
nucleic acid differs (e.g., differs by substitution, insertion, or

del eti on) fr eRilleairtisdn ifiyttenteneREhigevdRe ptesant distfosurel | ows: by at
| east one but |ess than 10, 20, 30, or 40 nucleotides; at |east one 42 WO

2004/ 083249 RiFdILS2A8 Q%éﬁﬂ,ﬁgrglﬁg)ggmﬁ 8jfteie 10% or 20%of the

nucl eotides in the subjéct nu necessary for this analysis
t he sequences sho al i.gned for maxi rum  honol ogy. ."Looped" out
sequences from dehﬁf‘%ﬁf@%ﬁﬂg&ﬁ%ﬁ PY; ,eSd§0|ﬁ{%Cﬁalﬂ(‘dﬁg§CldSaﬁggchﬂgi?f&%r ed
differences. The difference nmay be at a nucl eotide(s) encodipg? a

non- essent i aldisciegatiantiodies. The nuicteieaeids enggpgompriae DINA er RNAvand they
substitution(s). The disclosure also provides nucleic acid constructs in

the form of phapbe dynthetieqtompletelyaryrisily) on redonebinantbopiple®ihs6F pagiallyyi ch
conprise at |least one nucleic acid as described herein. [0109] The

di scl osur e { ydiRdaiBY ffdedidloshatihde 4084 SATRIERRIAIMALARS 4 BRA nuc! ei c

?ﬁi d construct descri rern. A'so provided are th_eL_mat maki ng
e oneode BASkSlR T, LTS A TSP RS BRATTHERS win
appropriate the specified sequence in which U is substituted for T. |
[0104] Also provided are nucleic acids that comprise a coding sequencé
for one, two, or three CDR's, a Vy domain, a Vi domain, or combinations thereof,
as disclosed herein, or a sequence substantially identical thereto (e.g., a
sequence at least 85%, 90%, 95%, 96%, 97%, 98%, 99% or higher identical |
thereto, or which is capable of hybridizing under sﬁ*ingent conditions to the
sequences discloéed).
[0105] In one embodiment, the isolated nucleic acids have nucleotide
- sequences encoding heavy chain and light chain variable regions of an anti-
IL-21R antibody having at least one CDR chosgn from the amino acid sequences
of SEQ ID NO4, 5, 6,7, 8, 9, 22, 23, 24, 25, 26, 27, 50, 51, 52, 53, 54, 55, 68,
'69, 70,71, 72,73, 86, 87, 88, 89, 90, 91, 104, 105, 106, 107, 108, 109, 122, 123,
124,125, 126, 127, 140, 141, 142, 143, 144 and 145 or sequence encoding a
CDR which differs by one or two amino acids from the sequences described

herein. 1n some embodiments, the amino acid sequence of a CDR includes

conservative amino acid substitutions of one or more amino acids in sequences
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conditions so they express the protein fromthe nucleic acid. Follow ng
expression and production, the VH or VL domain, or specific binding nenber
may be isolated and/or purified using any suitable technique, then used as

appropri a$a00kPesd Antigen-binding fragments, VH and/ opciysghowaims, and
encoding nucleic acid nolecules and vectors nmay be isolated and/or purified

fromtheir tur.al LNQAT =N oSHD, 1By r engus, form
or i n 't he SHOUNRSERIPINOES 5, 77 8ol 20 2hi 28 P 77 50.88 B0 RacstiB.ati o
or- genes of oarigin other than the seguence encodin 1fi)ggol peptide wth the
require fun®8 B8, 790i1,172, I3 8BnB7 1 88, &9, &% Hd. &%‘@%r 184, pe8yHidti22es in
a variety of host <cells are known in the art. Cells suitable for producing
anti bodi es 428, d24c12het6,i127, 140, tAhmd2 148l ddaddA148. at. (1999) Cene

Expression Systems',' Academic Press, eds. In brief, suitable host cells
i ncl ude mammal i anoeE6] A nutlefeadid #eay Encdtie d@%ﬁ@ﬁgﬂﬁéﬂ%ﬁ oPéHe H&W&ﬁ@ﬁ”‘m
pl ant cells, yeast cells, or prokaryotic cells, e g., E ‘coll. Mmmlian

cells avai i r t I I3 ' SSi .ncl ude
ymphocyt | ¢ "ahaple R of thay e doBbB o3 oo IERERE hE T ERER Rty ,
(CHO) cells, COS cells, I—it%;a ell s,  baby hanster, ﬁiﬁdne cells, oocyte
cell's, and F@9I08. pperatiyely;! ﬁég‘ém%caﬂﬁ ndipg yariablgregion. dpianeel i al cel | .
In one enmbodinent, the MUF and MJl1l antibodies are expressed in HEK293 or
CHO cel | s. lemhndimententighti chain variahle regiondVi s linked do aganstartmegioodi es of
the invention are placed under the control of a tissue-specific pronoter
(e.g., a naghopsen $esafkapparaniantida entstamteregitn. bDige #ightadimipcodstantl i n
transgenic animals. For exanple, antibodies are secreted into the mlk of

t he transgenigGi~aH j ' Affdht goat or
rodent. Sui ? g 'Pg%/ggtla ésro:b’&ngylﬁﬁ%ﬁ ‘éﬁ%@%ﬁggﬁf"@%ﬁ@)ﬁ&@b gac? dtﬂgélf:%rnPgl In L&

appropriate hea UIc By Yariable ?8&83 ’(Vwcilslfi%kgg to a heavy chain constant region of an

antibbdy isotype chosen from IgG (e.g., 19G4, 1gGy, 1gG3, 19G4), IgM, IgA1, lgAz,
IgD, and IgE. The heavy chain constant region may be an IgG (é.g., an 1gG)
isotype. |

[0107] Nucleic acid compositions of the present invention, while often in
'the native sequence (of cDNA or genomic DNA or mixtures thereof) except for
modified restriction sites and the like, may be mutated in accordance with
standard techniques to provide gene sequences. For coding sequences, these
mutations, may affect amino acid sequence as desired. in particular, nucleotide
sequences substantially identical to or derived from native V, D, J, cohstant,
switches and other such sequences described herein are contemplated (where
"derived" indicates that a sequence is identical or modified from another
sequence).

[0108].In one embodiment, a nucleic acid differs (e.g., differs by
substitution, insertion, or deletion) from that of the séquences provided (e.g., as'" -

follows: by at least one but less than 10, 20, 30, or 40 nucleotides; at least one
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pronot er sequences, term nator sequences, polyadenyl ation sequences,

enhancer sequences, narker genes, and ot her sequences. The vectors nmay also
contain a plasmd or viral backbone. For details, see Sanbrook et al.,

Mol ecul arw@henajosgp49 A Laboratory Manual, 2nd ed., Col d SpCirAug20daiohmnd
Laboratory Press (1989). Many established techniques used with vectors,

i ncl udi ng t hgyt |§§:‘gﬂ{h%w £l 8%, 10% BR2OY 8Mthe RUAERRRS I@ gpé%ﬂﬂfe@ rﬂaei@ﬁﬁd)

transfection of DNA, are described in Current Proto ecu

oa15] A funt Hepesna S iR 463 afipertisd sholilBe iafa dordPaRiBane  ng

the nucleic acid intg a host cell. For eukaryot ic cells, suitable
transf ect i oromeleaki qLeapedoytfeaygacesirem gg! 9!*@3,§)ﬁlatn§ertmsEoomt$mat¢hes
el ectroporation, |iposone-nediated transfection, and transduction using

retrovirus areaonsidered differences.gThe differenceamay thmatlémmicremide(%)rericadtr@ré al
cells, suitable techniques may 44 WD 2004/ 083249 PCT/ US2004/ 007444 incl ude

cal ci um chl afdrflesdarifat fexiame{syror thelterenos Aidye a%sbhﬁdf%%bbﬁﬂmnag(é?g

bact eri ophage. DNA introducti on may be foll owed by a selection netho
drug resi st ogi cal
Deposits [01I I% b'éh%sag‘%? tot‘?@ or meoel&gglﬁad\fmg?'@&snbghgiﬁsrﬁﬁ%8%& ﬁ%’avy
chain and Ii Eal ngﬂgnd CHO cell,s tra g&or%v\nth vectors cont ai ni ng
MU11 heavy - rﬁ, ANSEIIRHAN OR@IMKEFRIPH sReLaNES WhiGh fomprise @t least OARrer i can
Tissue Culture Collection (ATCC) under respective Deposit Designation
Nunber s PTA-ri@ddic acitl aptastiidsd havein.addr ess of the depository i's 10801
University Blvd, Manassas, VA 20110, U S. A Uses of Anti-IL-21 R Antibodies
[0114] Anti -1 L- 2]0R08TThé @i chssurd Airtistiprevides batssticed shatcdnprisestqasgstbe
one nucleic acid construct described herein. Also provid"ed are the methods. of
making the encoded protein(s) from the nucleic acid(s) comprising sequence
described herein. The method comprises culturing host cells under appropriate
conditions so they express the protein from the nucleic acid. Following
expression and production, the Vy or Vi domain, or specific binding member may
be isolated and/or purified using any suitable technique, then used as
appropriate.

[0110] Antigen-binding fragments, Vy and/or V. domains, and encoding
nucleic acid molecules and vectors may be isolated and/or purified from their
natural environment, in substantially pure or homogenous form, or, in the case of
nucleic acid, free or substantially free of nucleic acid or genes of origin other than
the sequence encoding a polypeptide with the requ'ire function.

[0111] Systems for cloning and expressing polypeptides in a variety of host
cells are known in the art. Cells suitable for producing antibodies are described

in, for example, Fernandez et al. (1999) Gene Expression Systems, Academic

Press, eds. In brief, suitable host cells include mammalian cells, insect cells,
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used to regulate at |east one IL-21 R-nedi ated i mune response, such as, one
or nore of cell proliferation, cytokine secretion, chenokine.secretion, and
cytolytic activity, of T cells, Bcells, NK cells, macrophages, or synovi al
cells.. Awoanwiossdsy, the anti bodies of the invention cardrai2emmor44i nhi bit
the activity (e.g., proliferation, differentiation, and/or survival) of an

I mmune or h el I ; el gl d,a- Lphoid, or
erythroid | ieﬁr@g@kb&é%?te%ﬁrgbgéﬁrggﬁwg ct%%gé’eéo)'b)’,ryaér?z;; %ﬂﬂ@alﬁn&r&g used to
treat a variet f ne, di sorders and . h rproliferativ | sorders,

Non- 1 i miti ngavgdaﬁlﬁl indhgan f??ﬁi‘ﬁ ralogohs PolyPERiH ExXpression r@if&ly PeHiC but
are not limted to, transplant rejection, graft-versus-host disease,

al | ergi es (fasil linesr(pige, NSQHpHEKR93ca)lg) Chinesahashsten ovar (HO2 sells, 8OSi nmune
di seases may include diabetes nmellitus, arthritic disorders (including
rheumat oi d ageilB] Hela cellyVvisaty Bamstatikidraytells] 6 ¢yite Telle Shrd seld rorni s
psoriatic arthritis, and ankyl osing spondylitis), spondyl oarthropathy,

mul tiple scl IS i 0 4/, itis,
myast heni a Jf‘%ﬁ\ﬁb‘gfﬂ%@pﬁ %Br’jﬁas er?teﬁgﬁrrélﬁé% g', I@&t?" é#éBB@ﬁ%@?wgk

eryt hemat osus Ql ne,thyroiditis, der Li,i s Li,ncl udi f opi Cc
dermatitis aHif @@%ﬁ%'%%ﬁ?mﬁ??d &UE@?%S‘” ] g?éjﬁe" gﬂ rone, |BD
(including Crohn's disease and ulcerative colitis), asthma (including
intrinsic dmbadimans.udeigiasidsensading the antihesiesmotihe invention aresplaged 15]
Multiple sclerosis is a central nervous system di sease that is

char act er i zaghdey thatbatrobdf atissuelspecific pforngtel (e1gs eatdmsmany §sedifig t y
material that insulates nerves and is needed for proper nerve function.

| nfl anmat i orbrbna;terg(rﬁqhtﬁsar{ﬂb%me%rarbgagga@céoem%éﬁﬂ@énﬁa@.eFtﬁﬂlagé\hpfé?

| L-21 can be treat t the anti b es and c osi t1 ons of

i nvention. | . exper| | . t Qj cephalitis. (,EAE) npuse nodel
for cmul t1 o1 ANPGRS SRRl ini e i U e HRRRRIG bl 4Uh 88455 1250
Sobel et al 'tra(ri‘]slgelnEnggv(\)/,l bigf %gﬁsdé), s%ggb, gZOBa%%_r rodent. Suitable vectors may be

chosen or constructed to contain appropriate regulatory sequences, including
promoter sequences, terminator sequences, polyadenylation sequences,
enhancer sequences, marker genes, and other sequences. The vectors may
also contain a plasmid or viral backbone. For details, see Sambrook et al.,
Molecular Cloning: A Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory
Press (1989). Many established techniques used with vectors, including the
manipulation, preparation, mutagenesis, sequencing, and transfection of DNA,
.are described in Current Protocols in Molecular Biology, Second Edition, Ausubel
et al. eds., John Wiley & Sons (1992). |
[0112] A further aspect of the disclosure provides a method of introducing
the nucleic acid into a host cell. For eukaryotic cells, suitable transfection
techniques may include calcium phosphate, DEAE-Dextran, electroporation,
liposome-mediated transfection, and transduction using retrovirus or other

viruses, e.g., vaccinia or baculovirus, For bacterial cells, suitable techniques may
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2401), and Traugott (Cell Innunol. (1989)119: 114-129), treatnent of nice
with MJL1 injections prior (and continuously) to EAE induction profoundly
del ays the onset of the disease. The antibodies of this invention nmay

simlarl yweeousesd2doo treat nmultiple sclerosis in humanspct/04:b0d/008644nhriti s
Is a disease characterized by inflanmation in the joints. Rheumatoid

Arthritis (RA) is the nost frequent formof arthritjs, involving )

i nfl ammat i on"%*u%o?%%’m ¢ |0['F§3[?@%9{HIQTW@, §W9P8Tat1%‘mﬁﬂgﬁﬁa,n5§ﬁqg?@ﬁ‘ﬂ#% t hat
lines the joint. The inflaned synovial nmenbrane often infiltrates the joint
and damagesbpoterippbage. DN infratustion may bel fallovestbby arselectioranethod @fg.,
synovi al cells and nacrophages with IL-21 induces these cells to secrete

cyt oki nes andrugheiBtihesitoastesticelis thati dohtdin theAUBlicseid! N the col | agen
i nduced arthritis (CIA)  nouse nodel for rheumatoid arthritis (Courtenay et

al . (Nature RIRWicATTe = 628) and Wllians et al. (lmmunol. (1995) 84:
433-439)), troal Bl Bepdefls » th 46 WD 2004/ 083249 PCT/ US2004/ 007444 | L- 21

subsequently (and_cont i us to.Cl A inductioon exacerbat he di sease.

| ncreased secreti Bﬁi}hqn"#glcg taG'F‘fPrUSﬂddﬁ'ﬂh@CtQF?dc‘&'ﬁ@%W }@Eth&ﬁw rBalg

i nportantly, increased disease resulting frominmmne responses that are
dependent onand-ight efaginpand Cért@@@llwtnanstgqnmednmiﬂbwtess edntaining MiyEhheavy
Simlarly, the antibodies and conpositions of this invention may be used to

treat RA or ahldighbchdinj were depesitbon Mdroan2003 CitlAhefican IdsueiCulfirect i on
I s the immunol ogi cal phenonenon where tissues froma donor are specifically

oLk DESMEGFAR l!pe OEh Do b el o

T cells, whose receptors r _ l'ecul es ‘as

secr ot oo a vENPEpGR0: The bt ol Trosiom: & 00t dTESrEN i WpRaseasy

destroy the '%\agg ‘IloanLBS/-{- cell ‘s in a mxed | ynphocyte reaction (MR),
Uses of Anti-IL-21R Antibodies

[0114] Anti-IL-21R antibodies that act as antagonists to IL-21R can be

used to regulate at least one IL-21R-mediated immune response, such as, one or
more of cell proliferation, cytokine secretion, chemokine secretion, and cytolytic
activity, 6f T cells, B cells, NK cells, macrophages, or synovial cells.».
Accordingly, the antibodies of the invention can be used to inhibit the activity:
(e.g., proliferation, differentiation, and/or survival) of an immune or hematopoietic
cell (e.g., a cell of myeloid, lymphoid, or erythroid lineage, or precursor cells
thereof), and, thus, can be used to treat a variety of immune disorders and
hyperproliferative disorders. Non-limiting examples of immune disorders that can
be treated include, but are not limited to, transplant rejection, graft-versus-host
disease, allergies (for example, atopic allergy) and autoimmune diseases.
Autoimmune diseases may include diabetes mellitus, arthritic disorders (including

rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, psoriatic arthritis,

and ankylosing spondylitis), spondyloarthropathy, multiple sclerosis,
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an in vitro assay of transplant rejection, proliferate nore strongly when
supplenmented with IL-21. MR and transpl antati on nodel s have been descri bed
by Current Protocols in Immunol ogy, Second Edition, Coligan et al. eds.,
John W kwy 2094083289 1994; Kasaian et al. (Inmunity (200PETAS2009807360) ;
Fulmer et al. (Am J. Anat. (1963) 113: 273-285), and Lenschow et al.

Science (1 : 39- e I hodi nd c ositdons .Qf this
i(nvent [ on( m%?l]% EBﬁa@g‘a’ etmgg’ ’ﬁzé%tggﬁﬁ]%%&[%gxﬂﬁﬁﬁ? @ﬁ“ﬁ?’g{ﬁk‘*ﬁ?@]ﬁg g|’ 8}?%8998% and
rel ated diseases (e.q.,.graft er ost .di sease). in h n hat are
dependent I'g F}SLLS?Q&?“%?L@%}‘S@Q@VEN'@S?‘SEJBWZ"@PéﬁtSq?éM@gi(@#‘ﬁ'@sa&@"én -
autoi mmune di sease characterized by the presence of autoantibodies,

i ncl udi ng adlermeditie and eczematous dewnatitin)t pspeiasis, SjognentsoByndronys, dBBi ns.

These autoanti bodi es are associated w th tissue and organ damage. The cause

of SLE is urfinetutiing Drbhi's dissaserdarmiglieeeitivewoll ,bbﬂﬁ'ﬁ@ inglid infriisi@dequat e
i nhi bition of autoreactive 47 WD 2004/ 083249 PCT/ US2004/ 007444 T cells or B

cel 5. . The aabihadieealbidiceaiiAgl dcSdgima Bh vaBsfid on can be used to

inhibit the activi'ties o utoreactive'T cells and B cells,
and treat SLE or te I seases in NZB X NZWm ce,(t he nouse npdel for

SLE) (| mrunol ogi[QJi &ITEMEE'Q% ?ﬁ?’?ﬁ&?r'ﬁtao‘??ﬁﬁhnﬁé‘f%{s wtérmgﬁﬁe%ﬁe tiqat Seds. |

Pl enum Press, 1981) or in humans. [0119] Anti bodies of this invention can

al so be use¢hamatedzgd by yflanmynation andtpseotimyelinisheathssdbe datbtimaterial Mvatr r ant
activity of IL-21-responsive cells and IL-21 R-responsive cells. Exanples

of such cel lissulatgsutervesant #sheeded ripropér memetionctiost. | inflamingation tha. . cell s
arising fromnyeloid, Iynphoid or erythroid |ineages, or precursor cells

thereof. Exagp ' - ] | ,
ereo aaguwsSfrgfn S AimbABRESSéhse t(h@t Mé’ﬁéﬂr}ﬁ/i&n@%@??@é g—%sa‘n%afé’dﬁmﬁs

and tunors of the ood, bone marrow (e.qg., n ynph tissue

(e.g., | y”pQRg%ﬁ}ibo&igs%%ﬁtcagrﬁpgémgrgé gptmssihvérqt?on. In the experimental
autoimmune encephalitis (EAE) mouse model for multiple sclerosis (Tuohy et al.
(J. Immunol. (1988) 141: 1126-1130), Sobel et al. (J. Immunol. (1984) 132: 2393-
2401), and Traugott (Cell Immunol. (1989) 119: 114-129), treatment of mice with
MU11 injections prior (and contiﬁuously) to EAE induction profoundly delays the
onset of the disease. The antibodies of this invention may similarly be used to
treat multiple sc|érosis in humans.

[01186) Arthritis is a disease characterized by inflammation in the joints.
Rheumétoid Arthritis (RA) is the most frequent form of arthritis, involving
inflammation of connective tissue and the syhovial membrane, a membrane that
lines the joint. The inflamed synovial membrane often infiltrates the joint and
damages joint cartilage and bone. Studies show that treatment of synovial cells
and macrophages with IL-21 induces these cells to secrete cytokines and
chemokines aséociated with inflammation. In the collagen induced arthritis (CIA)
mouse model for rheumatoid arthritis (Courtenay et al. (Nature (1980) 283: 666-

628) and Williams et al. (Immunol. (1995) 84: 433-439)), treatment of mice with

46



present invention is directed to the treatnment of various |eukem c cancers

I ncl uding, but not limted to, acute pronyeloid | eukema (APM.), acute

nyel ogenous | eukem a (AM.) and chroni c myel ogenous | eukema (CM.) (revi ewed
i n Vai ckog0 2004/083391) Crit. Rev. in OncolL/Henotol. 11:2@CTARR004/0Ed4pl es of

| ynphoi d mal i gnanci es that nmay be treated by the subject nmethods include,

DU a0 0%, 12 by AT SO s Pl

prol ynphocytjc | eukema (PLL), hairy cell |eukem a (HLL), and Wal denstronis
macr ogl obul i HEFGasedagcre P% inﬂﬁmmat@nhﬁyteknﬁmangrﬁ}m RehAEMORRt can be

treated by the present invention include, but not limted to, non-Hodgkin's

| ynphoma, peimpsitardly, Moredsed giapasereasultinguiromimmeuihe responseathatrareoma ( ATL) ,
cutaneous T cell |ynphoma (CTCL), |arge granul ar |ynphocytic |eukema (LGF),

Hodgkin's | yogmmnt@m:d;_m inytise tréstedalith tie AibHEd BBkt Pvention.
PCT/ US2004/ 007444 Conbi nati on Therapy [0120] In one enbodi nent, a

phar maceut | CSimBARPEN BhbdegBhl BoRbddiorseShisiRferdtiti] kb vl 4 hoadY

and at | east one therapeutic agent m ni stere inattont apy.
The therapy Ls useful for. treating. pathol ogical conditions or disorders,
such as i m*ru'%é‘ %ﬁfﬁ%h?ﬂﬁ%@'&%%ﬁ%@ﬂ%ﬁ@% The term"in combination” in this
context neans that the_ antibody conposition and the therapeutic agent are
gi ven subst anti al [0 1ddhcangptantmejectioy js tietimsmunalpgical phermméeyonwhere
sequentially. If given sequentially, at he onset of ﬁdm' nistration of the
second conpotigsliestfremfd deorairetspectiioallyE tutizekadsbyivintine dellslef tiehest, e at

effective concentrations at the site of treatnent. [0121] For exanple, the

o o SO oAb T LA e PRI oot be e
donor's MHC molecules as “foreign.” This recognition activates the T cell, which
proliferates and secretes a variety of cytokines and cytolytic proteins that
ultimately destroy the transplant. T cells in a mixed lymphocyte reaction (MLR),
an in vitro assay of transplant rejection, proliferate more strongly when
supplemented with IL-21. MLR and transplantation models have been described
by Current Protocols in Immunology, Second Edition, Coligan et al. ‘eds., John
Wiley & Sons, 1994; Kasaian etal. (Immunity (2002) 16: 559-569); Fulmer et al.
(Am. J. Anat. (1963) 113: 273-285), and Lenschow et al. (Science (1992) 257:
789-792). The antibodies and compositions of this invention may be used to
reduce the MLR and treat transplant rejection and related diseases (e.g., graft '
versus host disease) in humans that are dependent on IL-21.

[0118] Systemic Lupus Erythematosis (SLE) is an éutoimmune disease

characterized by the presence of autoantibodies, including antibodies to DNA,
nuclear antigens, and ribonucleoproteins. These autoantibodies are associated -

with tissue and organ damage. The cause of SLE is unknown, but the

occurrence of autoantibodies suggests inadequate inhibition of autoreactive
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addi tional therapeutic agent. The additional agents may include at |east one
cytokine inhibitor, growh factor inhibitor, imunosuppressant,
anti-inflammatory agent, nmetabolic inhibitor, enzynme inhibitor, cytotoxic
agent, argoeyols@sdr@di c agent, as described in nore det aPCThusRwwwoo7Sec h

combi nation therapies may advantageously utilize |ower dosages of the

adm ni stere r voi di n ble t OICItI s or

conpl i caﬂoﬂ- 6%@5%2? B%‘ jﬁ?%ﬁ'%d{?g%%ﬁ‘?m%ﬂﬂ?'ﬁ gth'%gw P 538 0e ysed

t herapeuti c agents disclosed herein act on pathways that differ fromthe

| L- 21/ | L- 2110 hibikiie ILaRd m%@teér@t@lllﬁécqf&ﬂltfﬂ@acﬁvﬁ\Krﬁﬁéls@ﬁlﬂ’/ﬁ)lcelﬁ‘@dg| ze
with the effects of the anti-I1L-21 R antibodies. [0122] Therapeutic agents
used i n contiieahSLEhomielatedrdiseddesdn NZBXt NEWivdce (theymbesd mosle! fag SUE) t hat
interfere at different stages in the autoi nmune and subsequent inflamrat ory

response. | mirManeHRs Dekstts I@Lab@r@fdry@ﬁﬁméﬁ iGdrshein & a aéﬁé bﬁ%}%@ﬁ%@%@

herein may be co-fornulated with, and/or co- admnlstere o

PCT/ US2004/ | east one cytoki ne and/ or grovvt h fact or

ant agoni st . q%éﬁl mﬁgﬁ‘a@ 5 may include soluble receptors, peptide

i nhibitors, small ecu| es nd fusjons, nt| bodi es t hat bi nd

cyt oki nes or gromﬂ%mt&@‘%o @'PV?'@&J‘p?@fl‘g serbeused toieat surface

nol ecul es), and "anti-inflammatory cytokines" and agonists thereof. [0123]
Non-limti n@ypseprplifmatbte diserdege associated witin aberrastalctivity of tib2natsponsivé h t he

anti-1L-21 R anti bodi es descri bed herein, include, but are not I|imted to,
ant agoni st s cefls ahd!IEZBIR-Psspondiver é@rsklakah@ples of klich cehérrr%iude'ﬂ& léétrc7 | L-8,
IL-12, IL-13, IL-15, IL-16, IL-17, IL-18, and |IL-22); cyt0|ne TNFa,

Ia_tge nt 5 Moﬁ;a;ll %g’lgéb)?’ P%ﬁa‘@%ne&@? H%@; gv& hceEIl%?r[%;nd gﬁﬁ’a@ n| 19 ﬁ!}@ﬁ% eal{1 eone

e Bot oo esept BhERbR A HrRE R AR 1Rt Eiimules SHF:F i"SBH\aébﬁ’ o cel

surface mol ed?suclrgcsarssllrjlgnjd?asle%mlc caneers, and tumors of the blood, bone marrow (e.g.,
myeloma), and lymph tissue (e.g., lymphomas). In certain embodiments, the
pi'esent invention is directed to the treatment of various leukemic cancers
including, but not limited to, acute promyeloid leukemia (APML), acute
myelogenous leukemia (AML) and chronic myelogenous leukemia (CML) .
(reviewed in Vaickus, L. (1991) Crit. Rev. in Oncol./Hemotol. 11:267-97).
Examples of lymphoid malignancies that may be treated by the subject methods
include, but are not limited to, acute lymphoblastic leukemia (ALL, which includes
B-lineage ALL and T-lineage ALL), chronic lymphocytic leukemia (CLL),
prolymphocytic leukemia (PLL), hairy cell leukemia (HLL), and Waldenstrom’s -
macroglobulinemia (WM). Additional forms of malignant lymphomas that can be
treated by the present invention include, but not limited to, non-Hodgkin's
lymphoma, peripheral T cell lymphomas, adult T cell leukemia/lymphoma (ATL),
cutaneous T cell ymphoma (CTCL), large granular lymphocytic leukemia (LGF),

Hodgkin’s lymphoma, and variants thereof.
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CD3,"CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD80 (67.1), CD86
(B7.2), CDOO, or their ligands (e.g., CD154 (gp39, CD40L)), or LFA-1/1CAM 1
and VLA-4ANCAM 1 (Yusuf-Makagi ansar et al. (2002) Med Res Rev 22(2):146-

67)). Antqa@Piabssgs2dohat can be used in conbination with apitusdessdderids
anti bodi es described herein may include antagonists of IL-1, 1L-12, TNFa,

| L-15, IL-17 - I nd their receptors.. [0124] Exanpl es of those
agents i ncl ugghhm%gbgnmééﬂygt s (such as antibodies that bind IL-12 (see
e.g., WO 00/56772, Cenetics Institute/BASF)); |L-12 receptor inhibitors
(such as anti bodi 920pin are embadimesb @ Rharmaseytical easmposition compesiagtatr and
fragnments thereof. Exanples of IL-15 antagonists include antibodies against

| L- 15 or it sleastené anti-lk 1B batibodgard bsleakt bhe thérapeutie agehios .adndinistered
| L- 15- bi nding proteins. Exanples of I1L-18 antagoni sts include antibodies to

| L-18, | ub h ; HpYaK '
(150 v 200a SHTB RO Ry e Aoy S SRE™ far et paneldeical goRaoRs e

Eneyme. (i G5 O BRPB br Gl ARG A EipharHl6r dBBFIGF S 8 1| R

(ANI KI NRA, AMGE w SLL-1RIT (I nmunex), and anti-IL- 1 receptor antibodies.
[ 0125] Exanppe@g)ts%atmlplrhm%ger&ﬁeﬁ means thridhe Antibady eompositign gnd the,  human
TNFa), such as D2E7 (human anti-TNFa anti body, U, S. 6,258,562, HumraTM
BASF) ; CDP- 5thiramiutR/agat-are-gdas6s\(haiantidlly edniernpereenushn eitherdi es,

Cell tech/ Pharmaci a); cA2 (chinmeric anti-TN is antibody, Rem cadeTM

Centocor) ; aggndineolidly cryddquentiaflly.agghienss tiall\-P¥HObnsél drer exanpl es

i nclude soluble TNF reCeptor (e.g., human p55 or p7b5) ‘fragmants and

der VoL e g TRt ol M ORERRS R4 s =
Enbrel TM | n'gg%%)t(éctable at effective concentrations at the site of treatment.

[0121] For example, the combination therapy can include at least one anti-
IL-21R antibody co-formulated with, and/or co-administered with, at least one
additional therapeutic agent. The additional agents may include at least one
cytokine inhibitor, growth factor inhibitor, immunosuppressant, anti-inﬂamrhatory
agent, metabolic inhibitor, enzyme inhibitor, cytotoxic agent, and cytostatic agent,
as described in more detail below. Such combination therapies may |
advantageously utilize lower dosages of the administered therapeutic agents,
thus avoiding possible toxicities or complications associated with the various
monotherapies. Moreover, the therapeutic agents disclosed herein ‘act on
pathways that differ from the IL-21/IL-21R pathway, and thus are expected to
enhance and/or synergize with the effects of the anti-IL-21R antibodies.

[0122] Therapeutic agents used in combination with anti-IL.-21R antibodies
may be those agents that interfere atdifferent stages in the autoimmune and

subsequent inflammatory response. In one embodiment, at least one anti-IL-21R

antibody described herein may be co-formulated with, and/or co-administered
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see, e.g., Arthritis & Rheumati sm (1994) Vol. 37, S295; J. Invest. Med.
(1996) Vol. 44, 235A). Further exanples include enzyne antagonists (e.g.,
TNFa converting enzyne inhibitors (TACE) such as al pha-sul fonyl hydroxam c
acid dexyoysjosnsgs249NO 01/55112) or N hydroxyformam de i nRCDHUS204/0GI43333,
-005, or - 022)) and TNF-bp/s-TNFR (sol ubl e TNF bi nding protein, see e.g.,

Sl PS5 e e AT e BT,
NF . Q. . 7

def i vat  ves Iyt salbie iebingroPltse WRbIoRe 2rcol Gaiteuies dRapeasionee)

inhibitors. [0126] In other enbodiments, the anti-IL-21 R antibodies

descri bed handbadiesdthalbindiayiokinesrarqrowtictactaors aritheir veeaptars oreatber cale of
the follow ng: IL-13 antagonists, such as soluble IL-13 receptors and/or

anti-1L-13 anifabedhsieculesy drid“a&tiéinﬂémmétérgfo Gkisds"agnd Cgﬁanifsm&héfédﬂ ot ei ns
(e.g., DAB 486-1L-2 and/or DAB 389 51 WO 2004/ 083249 PCI/'US2004/ 007444 |L-2,

S : .g. NGV b S ﬁ;@,ﬂ [ d anti-|IL-
2% theinboziegse( g.[%T?'g]ahE% i"EFZIt(':r{%J( urraﬁ%%le%qgén%agﬁté)}?{gt’?%'?gﬁnu%égbgﬁnLagg, | see
Ca Res. 1990 1: 5): =502) ). Anot her. i nati,on i.ncl yd
anti 1L 21 RIRRFBOLIES 18 Bl 5r T POMDoen RGP eiahaHIF . Rabars not

i nhibitors such as | DEC-CE9. 1/ SB 210396 (anti-CD4 anti body,

| DEC/ Smi t hKllimiigd, toyantagonists OEahlﬁaﬁbon@ﬂgenletmlmjd%gadm,|IL-% 1L, Un?i baBii es
with CD80 (B7.1) and CD86 (B7.2) co-stinmulatory pathway antagoni sts (such

as anti bodi 4is41250l-4B| B-15CePt®IE,-1RIL-18NEAGUNDSY; i oytokiBe ), TNF&ELECt i n
gl ycoprotein ligand (PSA); and anti- inflanmmatory cytoki nes and agoni sts

S S R BT OO WS

!aht ilgi)d; ngl a-rlg_nq@:'éa 0Tt oot A& inSiRPS, T8 Hgonists of SERasPoRe ?gct:éﬁtcl)rl' for &in"
interleukin, cytokine, and growth factor. Anti-IL-21R antibodies can also be
combined with inhibitors (e.g., antibodies) to cell surfacé molecules such as CD2,
CD3, CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD80 (B7.1), CD86
(B7.2), CD9O0, or their ligands (e.g., CD154 (gp39, CD40L)), or LFA-1/ICAM-1
and VLA-4/VCAM-1 (Yusuf-Makagiansar et al. (2002) Med Res Rev 22(2):146-
67)). Antagonists that can be used in combination with anti-IL-21R antibodies |
described herein may include antagonists of IL-1, IL-12, TNF«, IL-15, IL-17, IL-
18, IL-22, and their receptors. '

[0124] Examples of those agents include IL-12 antagonists (such as

antibodies that bind IL-12 (see e.g., WO 00/56772, Genetics Institute/BASF));
IL-12 receptor inhibitors (such as antibodies to the IL-12 receptor); and soluble
IL-12 receptor and fragments thereof. Examples of IL-15 antagoniéts include
antibodies against IL-15 or its receptor, soluble fragments of the IL-15 receptor,

and IL-15-binding proteins. Examples of IL-18 antagonists include antibodies to

IL-18, soluble fragments of the IL-18 receptor, and IL-18 binding proteins (IL-
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formul ated with, and/or co-admnistered with, at |east one anti-inflamuatory
drug, inmmunosuppressant, netabolic inhibitor, and enzymatic inhibitor.
Non-limting exanples of the drugs or inhibitors that can be used in

conbi nat ivod 200408328Me | L- 21 antagoni sts descri bed her ei RCTIUS2I0MME744but ar e
not limted to, at |east one of: non- steroidal anti-inflammtory drug

NSAI D ' f ' : Art hri ti At i
(1096) vor 260 ' & 12p PTCHBrRES 80" Bhampigh ol L (dntSad B Hblyg
R t (1996), Vol . 7 . 1209-1213) , | 0X| Pi ' | ¢l of : d
[ mdoet hact AterBHina L5 RyeRine EBeyaeyI CENPDINETS (ushiafoUras i-1( 1906) Vol .
39, No. 9 (supplenent), 5281); corticosteroid (such as prednisolone);
cyt oki ne suphtegenists (8rg.i lLr AN KINRAJAMGERDASID- 1 RHA(tmenuniest)yidrid anti-tf-
nucl eoti de biosynthesis (such as an inhibitor of purine biosynthesis (e.g.,

fol ate ant domteptordntibbodiesiet hotrexate) and an inhibitor of pyrimdine
bi osynthesis (e.g., a dihydroorotate dehydrogenase (DHODH) i nhibitor such

| ef | ide 5 4 : itis &
ot I (oe 0 R EROSRE AN SLBERR PO BTN G L
1996) Vol . 45 3-1Q7 tic, ts f ' nbi nat i
W th 1L 21 fursaR el b8 DRk TErTuenkeaN s anessdol] . Brags Soani bi for s
(such as leflunonide), and fol ate antagoni sts (such as nethotrexate).

[ 0128] -Exanurairat™, BASE); GRIP-57ICDIR-87G/BAGH 08356t (huarstizezhantbTNF o

corticosteroid (oral, inhaled and |ocal injection); ipnunosuppressant (such

as cycl OSpOiﬂtiﬁgafrégbb‘é‘ﬁfe%hi/%rﬁé:c{féﬁgﬁ?)e(fzfdi_fﬁ’néﬂ-ggﬁti-ﬂﬂi@ aifibottyS F{&ﬁfﬁ#%}@i i nus

(rapanycin) or anycin Fvati e.'g., ester rapany0|n deriv e’'such
ar & o b A PR s ookt
agent which interferes with the signaling of proinflammtory cytokines such
as TNFa and in¢lude soluble TNF receptor (e.g., human p55 or p75) fragments and derivatives,

such as p55 kdTNFR-IgG (55‘ kD TNF receptor-IgG fusion protein, Lenercept™)

and 75 kdTNFR-lgG (75 kD TNF receptor-lgG fusion protein, Enbrel™, Immunex,

see, e.g., Arthritis & Rheumatism (1994) Vol. 37, S295; J. Invest. Med. (1996)

Vol. 44, 235A). Further examples include enzyme antagonists (e.g., TNFa

converting enzyme inhibitors (TACE) such as alpha-sulfonyl hydroxamic acid

derivative (WO 01/55112) or N-hydroxyformamide inhibitor (GW 3333, -005, or -

022)) and TNF-bp/s-TNFR (soluble TNF binding protein, see e.g., Arthritis &

Rheumatism (1996) Vol. 39, No. 9 (supplement), S284; and Am. J. Physiol. Heart

Circ. Physiol. (1995) Vol. 268, pp. 37-42). TNF antagonists may be soluble TN'F |

receptor (e.g., human p55 or p75) fragments and derivafiv_es, such as 75

kdTNFR-IgG; and TNFa converting enzyme (TACE) inhibitors.

[0126] In other embodiments, the anti-IL-21R antibodies described herein
can be administered in combination with at least one of the following: IL-13

antagonists, such as soluble IL-13 receptors and/or anti-IL-13 antibodies; and IL-

2 antagonists, such as IL-2 fusion proteins (e.g., DAB 486-IL-2 and/or DAB 389-
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(e.g., IRAK, NIK, I'KK, p38 or a MAP kinase inhibitor); a COX2 inhibitor
(e.g., celecoxib and variants thereof (MK-966), see e.g., Arthritis &
Rheumati sm (1996) Vol. 39, No. 9 (supplenent), S81); a phosphodi esterase
i nhi bi t orWQ3UNB8ERYY RO73401, see e.g., Arthritis & RhneuR&ET{EREP0TEY Vol .
39, No. 9 (supplenent), 5282)); a phospholipase inhibitor (e.g., an

i nhi bi t or ow@&abérg, éé@é.gg%gtm%e&%héxﬁét&?ﬁ (PO53) A8, 86 ﬁﬁg%rflﬁbce”

ket one anal ogs (U.S” 6, 350, an inhibitor of vascular e

growt h fact =) I Nk ] ; i nhi bitor
of angi ogéncegsRl é}{ﬁﬁéﬁggg& 'irg‘g*tggée‘gK%‘ﬂ{‘é{‘&ggéﬁﬁ%@@%ﬁ%{‘i%%ﬁwkﬁgs’a% -1L-21
R anti bodi es. may incl i n (such as cycl osporine, and,
tacrol i nus %ﬁ@‘éﬁé%slﬁﬁg %%zﬁﬁqsﬁgéivsu “ﬁ@%n? B"’(‘?T‘é\‘i'%ﬁ@%‘i'ﬂa' or
rapamycin derivatives (e.g., ester rapanycin derivatives such as CCl-779));
COX2 i nhi bi tZdRs aptibedieadn cembination withinoardepletingtandi-EbH) inhibitdrpsusiphs| | pase
53 WO 2004/ 083249 PCT/ US2004/ 007444 inhibitors (such as inhibitors of
cytosol i ¢ phDEHUERHSB 210888 (shti-CO40antibodyi MEC/SHEkKINe )k etatithanal 0gs) ).

[0129] Exanpl es of therapeutic agents that can be co-adm nistered and/or

-f | at i - . - f 0t} ; j t
i tea 1o, yThindidte kEARe SRRYCTIR modieE i, CRARY (B, TR et PoctBTAf ooy
| ubl f t f TNE .(e.qg.. h 5 75 d
der  vat i ves CoraNBUToy HAWEY B URdh S POl RRPe o Be BeaROTY €' usi on
protein, LenerceptTM = and 75 kdTNFR-19G (75 kD TNF_receptor-19gG fusion
protei n, Entardagmyistic igandsdnlyaetectin glyeonretein ligandt (RSGEX@Nd antibi t ors) ; .
ant agoni sts of IL-12, IL-15, IL-17, 1IL-18, and IL-22; T cell and B cell

depl eti ng agefidranatogicydskines an@agonistattidreofde??., antibddids esyhe antd | nol ecul e
i nhibitors (such as nethotrexate and |eflunomde); sirolinmus (rapanycin)

S0 31 295 SRBkgb s il B |CBHONRARISRAGY, 0D RSHISHO0?°
recombinant IL-10, DNAX/Schering); IL-13; and TGF .
[0127]l In other embodiments, at least one anti-IL-21R antibody can be co-
- formulated with, and/or co-administered with, at least one anti-inflammatory drug,
immunosuppressant, metabolic inhibitor, and enzymatic inhibitor. Non-limiting
examples of the drugs or inhibitors that can be used in combination with the IL-21
antagonists described herein, include, but are not limited to, at least one of: non-
steroidal anti-inflammatory drug (NSAID) (such as ibuprofen, Tenidap (see e.g.,
Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement), 8280)), Naproxen |
(see e.g., Neuro Report (1996) Vol. 7, pp. 1209-1213), Meloxicam, Piroxicam,
Diclofenac, and Indomethacin); Sulfasalazine (see e.g., Arthritis & Rheumatism
(1996) Vol. 39, No. 9 (supplement), S-281).; corticosteroid (such as prednisolone);
cytokine suppressive anti-inflammatory drug (CSAID); and an inhibitor of
nucleotide biosynthesis (such as an inhibitor of purine bipsynthesis (e.g., folate

antagonist such as methotrexate) and an inhibitor of pyrimidine biosynthesis.

(e.g., a dihydroorotate dehydrogenase (DHODH) inhibitor such as leflunomide
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Sol'ubl'e " RAGE, P-selectin and PSG.-1 inhibitors (such as antibodies to and
small nolecule inhibitors); and estrogen receptor beta (ERB) agonists, and
ERB- NFkb ant agoni sts. Therapeutic agents that can be co-adm ni stered and/ or

co- fornmulyg) fdsdshdy at | east, one anti-IL-21R antibody ngyrigebaéiesat | east
one of: a soluble fragnent of a TNF receptor (e.g., human p55 or p75) such

as 75 kdTNFR-1gG (75 kD TNF recept or - IﬁGf sion protein, Enbre IV{3
met hot r exat e{Se8 @8 WEHRS RirymEalis )( ApaPaiiony (%HQP'@HQPBQ§ her eof
(such as CCl-779); [0130] The anti-I1L-21 R anti bodi es disclosed herein can
be used in mwmatidnmﬁ{eaeamm(IQ@S)Mmér%p@pt 63 e§FM). sTherapestic agpetsi for

I mmune di sorders as discussed in further detail below. [0131] Non-limting

exanpl es of @86 somdindtioPAkitMiL-21 IR antegeAiELmay(fclide NSAIW@SNES
arthritis, inflanmmtory arthrltls rheumatord arthritis, juvenil

20061083249 BEROORARRHENY My &bﬂ’eﬁ"é@@'ﬂ%n@ﬁé§®§fst@Hbﬁsiciﬂﬂ. ned

i nclude at | east one o; t he foI I OWI ng: - TNF antagoni sts (such as anti-TNF
anti bodi es) ; MENRHXAtE)agnent s of TNF receptors (e.g., human p55 and p75)
and derivatives thereof (such as p55 kdTNFR-19G (55 kD TNF receptor-.1gG

f usi on protein, L&tﬁ‘&i@@mleanﬂad@mwmbltg@ incledemt laagt anexafpt or - 1 gG -
fusion protein, Enbrel' )); TNF enzyme antagoni sts (such as TACE

i nhibitors); c@n”cagwnmt(@ralf inhlatekPand locabinjddtioh Y imnurddsu %ﬁéss)alnt flichTagel |
and B cell depleting agents (such as anti-CD4 or anti;-CD22 anti bodies);

|1 I I
g i LS el o
hi bi t TP hi bi | ubl
RGeS olBPATIB S &apwﬁ"b%w@\'@?@& a@egrﬁﬁammné@uva YeRE B5r o
and antibodies to estrogen receptor beta (ERB) agonists, and ERB-NFi B
ant agoni st s. CfHer &p(eﬁlmle é@@ﬂ) cutneat Opition Investig. Drugs 3(8):1249-53; Huang, S.

et al. (2002) Current Opinion Investig. Drugs 3(2):295-304))); an agent which
interferes with the signaling of proinflammatory cytokines such as TNFa and I‘L-1
(e.g., IRAK, NIK, IKK, p38 or a MAP kinase inhibitor); a COX2 inhibitor (e.g.,
celecoxib and variants thereof (MK-966), see e.g., Arthritis & Rheumatism (1996)
Vol. 39, .No. 9 (supplement), S81); a phosphodiesterase inhibitor (such as
R973401, see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement),
S282)); a phospholipase inhibitor (e.g., an inhibitor of cytosolic phospholipase 2
(cPLA2) such as trifluoromethyl ketone analogs (U.S. 6,350,892)); an inhibitor of
vascular endothelial cell growth factor (VEGF); an inhibitor of the VEGF receptor;
and an inhibitor of angiogenesis. Therapeutic agénts for use in combination with
anti-IL-21R antibodies may include immunosuppresants (such as cyclosporine
and tacrolimus (FK-506)); and mTOR inhibitors (such as sirolimus (rapamycin) or
rapamycin derivatives (e.g., ester rapamycin derivatives such as CCI-779));

COX2 inhibitors (such as celecoxib and variants thereof); and phospholipase
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be co-adm ni stered and/or co-fornulated with at |east one |IL-21/1L-21R

ant agoni st may include at | east one of: a soluble fragnment of a TNF receptor
(e.g., human p55 or p75) such as 75 KdTNFR-1gG (75 kD TNF receptor-19gG

f usi on prwOaPH/8R4%r eFNM) ; met hotrexate; |eflunoni de; an®@CITGSPQ{PQEI44
(rapamycin) or an analog thereof (e.g., CCO-779). [0132] Non-limting

exanpl es of AfRitbes [ch!dLRhitMBrabt éﬁ@%cgimozﬁnﬂcgsrp??!)iéa% bggrlemhy nti-1L-21 R

anti body can be conbi ned | nclude I nter exa p- 1a and
| FNp- 1b), c xXon ortl teroi IL-1 inhibitors, TNF inhibitors,
ant i bodi es ﬁ@ﬁ%?tﬁﬁ%ﬂgﬂéﬁﬁﬁﬁﬁks to CD80, and. IL-12 antagoni sts.
[0133] Non-limti ngf exanpl es_ of \z/is%ent s for treating inflammtory bowel
di sease or Crohn'[978PkcBxamplasofifie@pestic agents thap cam berea-administerede

conbi ned include budenoside; epidermal growth factor; corticosteroids,;
cycl ospor i neandibr ¥GfANOAaTRBRIS aPlEBstsae antidD-24R! antibddy dheladecbut are not
am nosal i cyl at es; 6-nercaptopurine; azathioprine; netroni dazol e;

| i poxygenasqjmipdt f, R &4 faTNFeant 8 SrisBZ(s 06k | 44 h-Qy ts;
t hr omboxane ;nlﬁub?jt'gr? séaSIter%aé empt onr gﬁ?a%é(niugtl g?%arﬁﬁ-ﬂﬁﬁlbr?g%%@?g?rlgﬁg

o o ors: Phohfs ) TRESRLINNs @ BB SrRaRtED s AR et
L o ) ok b L R Sl s
pr edni sol one, dexamet hasone or budesonide; | CAM1 antisense

phosphor ot hian €5 KdTHFRAgG (68 kBT NHaecepter-iyG fasion preiein, Brref¥PLTNEal s,
Inc.); soluble conplenent receptor 1 (TP10; T Cell Sciences, Inc.);

sl ow r el easeprEpfe antaponiste (SWh &XTACE thibees): ahtagonidts af fl-¢p, ILAM, ivats ng
Factor (PAF); ciprofloxaci nK and |ignocai ne. %[)0134]@ n ot her enbodinents, an

a0 L 1L 2L, LS st 28 BBy AR bl 69BN BBLAR (4 'arPEBl Nt | DOy
CD22 antibodies); small molecule inhibitors (such as methotrexate and
leflunomide); sirolimus (rapamycin) and analogs thereof (such as CCI-779); Cox-
2'and cPLA2 inhibitors; p38, TPL-2, Mk-2 and NFKB inhibitors; RAGE and
soluble RAGE; P-selectin and PSGL-1 inhibitors (such as antibodies to and small
molecule inhfbitors); and estrogen receptor beta (ERB) agonists, and ERB-NFkb
antagonists. Therapeutic agents that can be co-administered and/or co-
formulated with at least one anti-IL-21R antibody may include at least one of: a
soluble fragment of a TNF receptor (e.g., human p55 or p75) such as 75 -
kdTNFR-IgG (75 kD TNF receptor-igG fusion protein, Enbrel™); methotrexate;
leflunomide; and sirolimus (rapamycin) and analogs thereof (such as CCI-779).
[0130] The anti-IL-21R antibodies disclosed herein can be used in
combination with other therapeutic agents to treat specific immune disorders as
discussed in further detail below.

[0131] Non-limiting examples of agents for treating arthritic disorders (e.g.,

rheumatoid arthritis, inflammatory arthritis, rheumatoid arthritis, juvenile
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regul ati ng i mune responses, e.g., transplant rejection or graft versus host
di sease. Non-limting exanples of agents for treating i mune responses with
whi ch an - L-21 R antagoni st of the invention can be conbined include
the fol I%&Azﬁé“ﬂfséﬁ?i bodi es against cell surface nol ecul é’sC,T/‘iISﬁg?“(P(ﬂ?‘ﬁé but not
limted to CD25 (IL-2 receptor a), CDlla (LFA-1), CD54 (I CAM 1), CD4, C45,

CD28/ CTLA4, raBamatid-arhriticDBstepRithellis and psoribiid aithritis), iwittrwhith ahnaript her
enbodi ment, an anti-1L-21 R antibody is used in conbination with at |east

one  gener al{RBHABSUPEAR B cinBiHEa incldde Bt RasEYhb ST RN fdliohirl: NP [ 013]

Anot her aspect present 1 nvention accordingly Kits for

' t_t.h ! | dm.n t.i . ti-lL-21R t ' i th
other tnor uaBo BREISHEE A RERRF A Sluble Tad el Rt one
anti-l1L 21 R antjbody fornul ated in a pharmaceutical carrier, and at | east
one t her apeu€i@ hemandSoand p¢3»a0d derivaisyesihernf{auct gs P55 kINRR-4gG (555

appropriate in one or nore separate pharnmaceutical preparations. Diagnostic
Uses [0136] kDiiNforiceptardg® fiisian pteihj kenercept’pand @b kd INFR4gGIZ8 KD
detect the presence of IL-21 Rin biological sanples. By correlating the

presence or TNPYebewtbrAJtETasioh préleit EHEI)IPIFGHz ghfdg%is@(é%rcr:gfaess“ '

in the art can diagnose the associated medi'cal conditi For exa ,
hi g concent TACFINBIOR)-A56RAE, BRI IR uPnZ. I ohnd IaB)TieR R
joint inflanmmtion and possible arthritis. Illustrative medical conditions
that nay bengﬁ%lé&m%@w pyentsdsupn AAMtidzD4 Gr antirGDRA asvibpdies);fmalbimolgaule p| e
sclerosis, rheumatoid arthritis, and transplant rejec¢tion. [0137]
Ant i body- basiabibitets{stichrasmmethmteexate and léflunomide); sirolimuar(tapammytin) and ‘
analogs thereof (e.g., CCI-779); Cox-2 and cPLA2 inhibitors; NSAIDs; pSé, TPL-
2, Mk-2, and NF«xB inhibitors; RAGE or soluble RAGE; P-selectin or PSGL-1
inhibitors (such as small molecule inhibitors and antibodies to); estrogeﬁ receptor
beta (ERB) agonists, and ERB-NFxB antagonists. Therapeutic agents that can
be co-administered and/or co-formulated with at least one IL-21/IL-21R
antagonist may include at least one of: a soluble fragment of a TNF receptor
(e.g., human p55 or p75) such as 75 kdTNFR-IgG (75 kD TNF receptor-IgG
fusion protein, Enbrel™); methotrexate; leflunomide; and sirolimus (rapamycin) or
an ahalog thereof (e.g.,. CCI-779).
[0132] Non-limiting examples of agents for treéting multiple sclerosis with
which anti-IL-21R antibody can be combined include interferon-B (for example,
IFNB-1a and IFNB-1b), copaxone, corticosteroids, IL-I inhibitors, TNF inhibitors,
antibodies to CD40 ligand, antibodies to CD80, and IL-12 antagonists.
[0133] Non-limiting examples of agents for treating inflammatory bowel

disease or Crohn’s disease with which an anti-IL-21R antibody can be combined

include budenoside; epidermal growth factor; corticosteroids; cyclosporine;
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I ncl ude ELI SA, radi oi nmunoassays, i nmunobl ots, Western blots, flow
cytonetry, immunofl uorescence, imrunoprecipitation, and other rel ated

techni ques. The antibodies nay be provided in a diagnogst.i i t
i ncor por Y{@20040832¢hst one of these procedures to det ec?&’@-s%alﬁéﬂghe kit
may contain other conponents, packaging, instructions, or other material to

ai d the det salfasalarine} bminpsalieylates) 6-meesaptbpiirife; kzathibSddImémenidaghies may
be nodified with detectable markers, including |igand groups (e.g.,

Peaeon s " oIBORRSIRS AAIIER: AENINRD: oldidthS bR IeC LRfdNAZIEC oS

reagents, or enzZynes. Enzynes are helr ac or’ exanpl e,

hor ser adi sh rgxi e is..detec Lts.ability to,convert

t et r amet hyl B@rﬁpﬂgqﬁﬁz(lﬁ@tgﬁoﬂgﬁﬁﬁagﬁﬁaﬁgarqqnlﬁg,a@ntf-{k-ggpgngﬁlwpla 57 WO
2004/ 083249 PCTI US2004/ ?07444 spect rophotoneter. O her suitable binding
partners i n@iBedigspanti laﬁd“ﬁWﬁPﬂ?' ariodiasy gpwthdaatoss, elastase iahibitors;
receptor-ligand pairs known in the art. [0139] Anti bodi es can al so be

f unct i onal | pyridinykimidazgle, campaurels; diNF antagphistgas desetibed hessimgrilL-4, IL-10,
non-coval ent associ ation or otherwise) to at |east one other nolecul ar

entity, suc t'%- NS h ml Whspecific
anti body), ?%ﬂ?hg’@%gfgodtropes,Is(tgy'?%?ggﬁeggbragggt&gg{]%?@eggghﬁgf P anong -

others. Other permutatiqns, _and possibjlities are arent o those of

or di nary skAICHNIdRe ob APRraktoRSatet wradhids SEerediaiorrm deXpraliasans Ahe

scope of this invention. Pharnaceutical Conpositions and Mt hods of

Admi ni st r at ibsilespoigap|CAdrt anfisenasophofpiosotbioate eligedesiynutleotides SIS

conpositions conprising the disclosed antibodies. The conpositions may be

sui t abl e for230ghksisrRharmacelticats; e solbleicetnpiément tezeptdr £(TR10; Theell

conposi tions conprise an antibody of the present invention and a

phar maceut | Giefees, HER slovPeldasé mesalazine; methotrexate; antagonists of Platelet
Activating Factor (PAF); ciprofloxacin; and lignocaine.

[0134] In other embodiments, an anti-IL-21R antibody can be used in
combination with at least one antibody directed at other targets involved in
regulating immune responses, e.g., transplant rejection or graft versus host
disease. Non-limiting examples of agents for treating immune responses with
which an IL-21/IL-21R antagonist of the invention can be combined include the
following: antibodies against cell surface molecules, including but not limited to
CD25 (IL-2 receptor o), CD11a (LFA-1), CD54 (ICAM-1), CD4, CD45,
CD28/CTLA4, CD80 (B7-1), CD86 (B7-2), or combinations thereof. In another
embodiment, an anti-IL-21R antibody is used in combination with at least one -
general immunosuppressive agent, such as cyclosporin A or FK506.

[0135] Another aspect of the present invention accordingly relates to kits
for carrying out the combined administration of anti-IL-21R antibodies with other

therapeutic agents. In one embodiment, the kit comprises at least one anti-IL-

21R antibody formulated in a pharmaceutical carrier, and at least one therapeutic
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herei n, "pharmaceutical excipient" includes solvents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption

del ayi ngwg(gent s, etc., that are conpatible with pharmaceuti cal
adni ni st M40 PWA0834L of these agents for pharnaceuti cal PGTASEIRYd¢hst ances
is well known in the art. Conpositions may al so contain other active

conmpounds pra%éhqifaﬂnélamd @@appﬂipria@éiﬁi dh&®BRmoré'separdta phafmbbeltyput i
functions. The pharmaceuti cal conpositions nmay al so be included in a

cont ai ner, ;b I gé | spenser together with instructions for

adm ni strat i on. F g 1 A pharmaceutical conposition of the invention is

f or mul at ed ;8 be onpatible with its intended route of adm nistration.

Met hods to Egﬁﬁﬁﬁgﬁyﬁ% admi ni stration are known to those of ordinary
skill inthe art. It may also be 58 WD 2004/ 083249 PCT/ US2004/ 007444

possi bl e to creal@13&fgdivodiasccarding tedlyis frvariiondaay glserbe used jo detect

adm ni stered, or which may be capabl e of transm ssion across nucous

menbr anes. e presemcel of ILMR inchiologital samplesreBy berrelating\the pressence or

i ntraperitoneal, intramuscular, intracavity, subcutaneous, or transdermal.

[0142] Sol utéva) of tHeselsiotilfs With a/fRMida coharibAISHEBF Kl irf tHCaHt 8BAOUS
application typically include at |east one of the follow ng components: a

steril e 9 Ko 68 ASoEiel el RSBkt KB syhiiad gl Kahd one
ant i oxi dant INTBBRS BSESYIRERENG 1 23R, Sk Al suall e cORFRIEROA P dbron s
such as et hyl enedi am netetraacetic acid (EDTA); bufflers such as acet at e,
citrate, or 2ikbexpressingahdeliinijointy maydndicatajoint asflarsmatiomanial possitde or
dextrose. The pH can be adjusted with acids or bases., Such preparations may
be encl osed arthritisP Wdstative irﬁé&@élhidhd&ldrisﬁﬁéﬁma?'bd@ibgh@é@ Bpdite amiitddies

of this invention include multiple sclerosis, rheumatoid arthritis, and transplant

rejection.

[0137] Antibody-based detection methods are well known in the art, and
include ELISA, radioimmunoassays, immunoblots, Western blots; flow cytométry,
immunofluorescence, immunoprecipitation, and ,othér related technfques. The
antibodies may be prqvided in a diagnostic kit that incorporates at least one of
these procedures to detect IL-21R. The kit may contain other components,
packaging, instructions, or other material to aid the detection of the protein and
use of the kit. |

[0138] Antibodies may be modified with detectable markers, including
ligand groups (e.g., biotin), fluorophores and chrombphorés, radioisotopes,
electron-dense reagents, or enzymes. Enzymes are detected by their activity.

For example, horseradish peroxidasé is detected by its ability to convert

tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a
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[0143] Sol utions or suspensions used for intravenous adnministration include
a carrier such as physiological saline, bacteriostatic water, Crenophor
ELT"~ (BASF, Parsippany, NJ), ethanol, or polyol. In all cases, the

conposi ti @iy 2001643243 sterile and fluid for easy syringabpdiiyo0ffic@nar
fluidity can often be obtained using lecithin or surfactants. The

conposition nust al so be st e upder the conditions, of manufacture and
storage. PreSReRirQphatemeter, gﬂ‘&éﬁpgﬁe b@%ﬁn%@a%ﬁfse\'ﬂéﬂ’% kigtin and gyidie, oS

and antifungal agents, e.g., parabens, chlorobutanol, phenol, ascorbic
aci d, thi nerasdproteircA, and other reaeptor-ligand pairs knagennsghé sdgar ), pol yal cohol s
(mannitol and sorbitol), or sodiumchloride my be included in the

conposi ti on. Prol Ankibodietican also bbdunetimriy lihred ¢6.., 15y GRnvieal
2004/ 083249 PCT/ US2004/ 007444 acconplished by addi ng an agent which del ays

absor pti on, Eo%ingggﬂgkﬁgmsi(ﬁfﬂm%ﬁéﬁ %%ﬁg%@bﬁtdr%thé%#éﬂetogt%ast one .

COI'T'pOSi tions | ner ent or carriler. conposli

can be enclosgd in gelatin.or c ressed into tablets. For the purpose of
oral admi ni s?&‘?(imgc‘t’lﬁéeaﬂi{yi BB&?& aEQﬁ‘%@nit“ﬁng Z%BataeB'SRPF' CO%& pients and
placed in tablets, troches, or capsules. Pharmaceutically conpatible binding
agent s or adnultispecifierantibady),daxinseradiaiselopes. ¢yteloxicemgpdestatioagemtse
tablets, troches, and capsules, may contain (1) a binder such as

mi crocryst al Ainpmg othbls)| Oftir permutations card possibilitdarieapiatentto thsse pf ent
such as starch or lactose, (3) a disintegrating agent such as al ginic acid,

Pri nogel, or ' ; : | ~f(5) a
ol i dant suchO ARl Elhedh g thefile Boheiabice &Rt the SEabEof L )
flavoring agﬁﬁt. v{eog‘{%] Conpositions may al so be admi nistered by a

transnucosal "6y MVEMd8%der mal route. For exanpl e, anti bodies that conprise a

Fc portion may be capable of crossing pucous nenbranes, in the intestine,
mouth, or | uﬁégrwpguﬁgal Compositions and Methods of Administration

[0140] Certain embodiments of the invention include compositions
comprising the disclosed antibodies. The compositions may be éuitable for
pharmaceutical use and administration to patients. AThe compositions comprise
an antibody of the present invention and a pharmaceutical excipient. As used
herein, "phafmaceutical excipient’ includes solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agents, etc.,
that are compatible with pharmaceutical administration. Use of these agents for
pharmaceutically active substances is well known in the art. Compositions may
also contain other active compounds providihg supplemental, additional, or
enhanced therapeutic functions. The pharmaceutical compositions may also be
included in a container, pack, or dispénser together with instructions for
administration.

[0141] A pharmaceutical composition of the invention is formulated to be
compatible with its intended route of administration. Methods to accomplish the

administration are known to those of ordinary skill in the art. It may also be
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receptors). Transmucosal adm nistration can be acconplished through the use
of | ozenges, nasal sprays, inhalers, or suppositories. Transdernal

adm nistration can also be acconplished through the use 9 0 sition
cont ai ni ﬁﬁoa?‘ﬁfoﬁ@ﬁ?s, sal ves, gels, or creans known in%fjﬁ;evsg?%g'f‘—%‘i
transnmucosal or transdermal administration, penetrants appropriate to the
barrier to hmssiblentatrshtacommssitionshvhichdraybs topitalynoborallp aahfnistered, or
anti bodies are delivered in an aerosol spray from a pressured contai ner or

di spenser, hi [ i b @Hi a
WohieR bé cﬁ?a_ﬁle%ﬂ%drﬁgéloh%c@ossi rllgggfdgg ngémpﬁil??sl. E\F\%n Cion are

nebul i zer. [0146] I'n certalin enbodi nents, ant

prepared w rier ‘ C : I hodj e ainst rapid elimmnation
fromthe boa%%%"ﬁﬂé' %%%ﬁ%@@%%ﬁ L@%@%h%rﬁ%ﬁldﬁ BFB"SBU aSv'mar S
(e.g., ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
pol yor t hoestiBiracavityj §ulaeqtaaeae$,c9rté®dsrmeh used. - Methods for the
preparation of such fornmul ati ons are known by those skilled in the art.

Li posomal suspend0t42] Salutibrs 0s suspensitres useckior iinted derneat oegibéltanecas ri er s
too. The |iposones can be prepared according to established nmethods known

in the art (dpphcafih B/picdly-indludé st fdabt onkG¥ e fo%Wh?%@bﬁﬁm%n@?b@@ﬂ

conpositions of the invenfion are admnistered in erapeutically e%f ective

anounts as ' -' A &V ith the
subj ect o, AJLENtSHEh pF SFEBE g JolutionThit by ofEitbfie Gljeal Higerie!
Appropri ate dosage y he determ ned.by a physi.ci an based  on clinical

DBl ont 1 ons PIARCEBBAMaolo G aunEn solalt Batie HaF%Q%PtﬁéPGB aadeizyt o
maxi m ze the circulating levels of antibodies for thelgreatest |ength of
time. Cont ialoehal or metbybpanabena) sntidxidanie dueh aes@schbit acidsordseslium[ 0148] As
used herein, the term"subject” is intended to include human and non-human

ani mal s.  Sulpieglfite; ehelating| aetmtasichias efgiiémstiiamiisto@adcticatid EEDTA);

buffers such as acetate, citrate, or phosphate; and tonicity agents such as
sodium chloride or dextrose. The pH can be adjusted with aéids or bases. Such
preparations may be enclosed in ampoules, disposable syringes, or multiple dose
vials. ' |
[0143] Solutions or suspensions used for intravenous adminiétration o
include a carrier such as physiological saline, bacferiostatic watér, Cremophor
EL™ (BASF, Parsippany, NJ), ethanol, or polyol. In all cases, the composition
must be sterile and fluid for easy syringability. Proper fluidity can often be
obtained using lecithin or surfactants. fhe composition must also be stable
under the conditions of manufacture and storage. Prevention of microorganisms
can be achieved with antibacterial and antifungal agents, é.g., parabens,
chlorobutanol, phenol, ascorbic acid, thimerosal, etc. In many cases, isotonic
agents (sugar), polyalcohols (mannitol and sorbitol), or sodium chloride may be -

included in the composition. Prolonged absorption of the composition can be
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characterized by cells that express IL-21 R e.g., a cancer cell or an

I nrmune cell. The term "non-human ani mal s" of the invention includes all
vertebrates, such as non-hunman primtes, sheep, dogs, caows ch)'cke S,
anphi bi a0 20%49832#%s  etc. [0149] Exanpl es of dosage raﬁé@@rs?(ﬁ’ét‘méé be
adm nistered to a subject can be chosen from 1 pg/kg to 20 ng/kg, 1 pg/kg

to 10 ny/ kg,actomplisbed byladding bg,agﬁhtMﬁmdélaxéabﬁb&tﬁionl@.gogélhmimmnloo
pg/ kg, 100 pg to 1 ng/ kg, 500 pg/kg to 1 ng/kg. [0150] It may be

advant ageousmbﬁogtgéfg{é%trﬂnqgam_sitions in dosage unit formfor ease of
adm nistration and unifornity of dosage. Dosage unit formas used herein

refers to physic hSGI Al sui ted f.or .t | en dgsage 61
WD 2004/ 083249 P ﬁ&ﬁ%ﬁ?ﬁﬁ%ﬁﬁi‘*% 'f'gllt‘:'g%taé‘i 'ﬁE”:ﬁ'ﬁPﬁg@% g&'ﬂ%@ﬁghaﬁﬁ?ty of
anti body cal cul ated to produce a ,hfherapeutic effect in association with the
carrier. Thé’%‘é&j@o’hﬁ?ﬁ b&(ﬁﬂé’if&e%w gelatin pheeraprassediintostaplets.nEorie bodi es
and the particular therapeutic effect to be achieved. [0151] Toxicity and

t her apeut i ¢ pirposecfors! administration; thecantibadiesecandiee @voorperdtdd with axdipiehts
pharmaceuti cal procedures in cell cultures or experinental animals, e.g.,

det er m ni ng Atplabed i taifedOFBCchES, 6 capluRSY P ari2ReuBOAN GSrhpatbla Bhdifg
ED50 (the dose therapeuti cal | y effective in 50% of the population). The

and i can BEATEPr At SnEREAAL RAR e FiflbiTh the SorBGsuby TR Wb T
i acti ve. [OAER HS CARSHIESADRAAP PRSI o AR OGS RIDesnd: ani
studies can be used to formulate a dosage range in humans. The dosage of
these conpotglidioseagum kagacanth origelatin §2) a7 excipient auch gs starch enyactose,
concentrations in the
(3) a disintegrating agent such as alginic acid, Primogel, or corn starch; (4) a
lubricant such as magnesium stearate; (5) a glidant such as colloidal silicon
-dioxide; or (6) a sweetening agent or a flavoring agent. |
[0145] Compositions may also be administered by a transmucosal or
transdermal route. For example, antibodies that cpmprise a Fc portion may be
capable of crossing mucous membranes in the intestine, mouth, or lungs (via Fc
receptors). Transmucosal administration can be accomplished through the use
of lozenges, nasal sprays, inhalers, or suppositories. Transdermal administration
can also be accomplished through the use of composition containing ointments,
salves, gels, or creams known in the art. Fof transmucosal or transdermal
administration, penetrants appropriate to the barrier to be permeated are used.
For administration by inhalation, antibodies are delivered in an aerosol spray from
a pressured container or dispenser, which contains a propellant (e.g., liquid or
gas) or a nebulizer.

[0146] In certain embodiments, antibodies of this invention are prepared

with carriers to protect the antibodies against rapid elimination from the body.
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brood, "that i ncludes an ED50 with little or no toxicity. The dosage nmay vary
within this range dependi ng upon the dosage conposition form enpl oyed and
the route of administration. For any antibody used in the present

i nventio otzﬂftmsw@r apeutically effective dose can be esidymgd66sdoislsi al 'y
using cell culture assays. A dose may be fornmulated in animal nodels to

achieve a cigcuyl ati | asma oncentration range that includes the I'C50
(i.e., the c%'ﬁ’agﬂf '%Hgﬁff“%{ﬁ??&o@hymewﬂ@ﬁemsp%wmﬁmﬁ mal
i nhi bition of synptons). The effects of any particul ar dosage can be

moni t or ed bypelyglycolithacid peallageay polypdhpesters, ipadadtibacid) arecaftermysed.ncl ude
DNA replication assays, transcription-based assays, |IL-21R/IL- 21 binding

assays, and MettRidsi fortheoprepacatiorrsbsush fofAulBoRS &fé RRZAADYEDSESKIRAIA07444

[ 0153] 'The foll owi ng exanples do not in any way limt the 'scope of the

I nventi on. ' ' i r ] ﬁ‘%g".% . us

nodi fi cati ogg%aérﬁ:] \E/ﬁgrglbgﬁ%%ﬁéﬁ%ﬂ&lé@bﬁé&ﬁ%@g&g&éﬁ&rﬁw gﬁ?alyl?%%b@@he
spirit or scope of t resent invention. Such nodificatjons, and variations
are encoma@ﬁﬂrﬁmh?ﬁ'qoﬁﬁp%%%cg? B?kpéePW\?arﬂqCB ing e eé*ﬁ%rﬁﬁgegmﬁtgﬁ% of
all references, patents anddj_publ | shed patent applications cited through_out

this appli deiawnindhe ar d:SdtatentiNey4 682&1dhce. EXAMPLES Exanpl e 1:
Sel ection of MJUF and MJ11 Anti-I1L-21 R scF"'s [0154] An scF" phagem d

l'ibrary, which is[0d447pAntivettids veastibodpéorhbesitidn$ 8k HY invehtien gralescri bed by
Vaughan et al. ((1996) Nature Biotech., 14: 309-314), was used to select

o I VAR aRcfooll drhodts o Secbdt MiabeBEf o,
8T BRSNS ek B A R Sl 36
medical condition. Appropriate dosage may be determirjed by a pﬁysiciap based
on clinical indications. Antibodies or compositions may be given as a bolus dose
to maximize the circulating levels of antibodies for the greatest length of time.
Continuous infusion may also be used after the bolus dose.

[0148] As used herein, the term "subject” is intended to include human and
non-human animéls. Subjects may include a human patient having a disorder
characterized by cells that expréss IL-21R, e.g., a cancer cell or an immune pell.
The term “non-human animals” of the invention includes all vertebrates, such as
non-human primates, sheep, dogs, cows, chickens, amphibians, reptiles, etc.

[0149] Examples of dosage rangés that can be administered to a subject
can be chosen from: 1 pg/kg to 20 mg/kg, 1 ug/kg to 10 mg/kg, 1 pglkg to 1
mg/kg, 10 pg/kg to 1 mg/kg, 10 pg/kg to 100 pg/kg,‘ 100 ug to 1 mg/kg, 500 pg/kg
to 1 mg/kg.

[0150] It may be advantageous to formulate compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as

used herein refers to physically discrete units suited for the patient. Each dosage
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(3% m |k powder in PBS). Purified phage (1012 transducing units), bl ocked
for I  hour in MPBS, were added to the control fusion protein coated wells
and incubated for 1 hour. The unbound phage was then transferred to IL-21 R
fusion pPORIHBR% s and i ncubated for one hour. Vells RE/ESIRENEH5 (i mes
with PBST (0.1 %v/v Tween 20 in PBS), then 5 tines wth PBS. Bound phage

wer e el ut ed urdhcontaits d predeteratined ppaatity afl dntibgdy walwldted db iprddace 4 nf ect ed
cells were grown in 2TY broth for 1 hour at 37C, then streaked onto 2TYAG

plates and itnewgf&ﬁ e agbciat t i

transferred int loﬁrﬁﬁéoF rg%'Y ll)rtc?trﬁﬁg? 6@%@%I }'ﬂg?ﬁ&sgglﬁgmsllﬁgﬁ%éjfogtoqt%c
Later, col onj dhis, fi round (083249 PCT[L.US2004/ 007444

of selecti owﬁ?é{eﬁgﬁ%f@ﬁérﬁ?ﬁgﬁéﬁ%@ﬁ@\é%lﬁﬁgﬁgﬁ %EPGB%%Sée&?}O Escue
(generate) scF" anti body-expressing phage for a second round of selection.
Exanpl e 2: RGhiR¥§hn- of R18 and 19F5 Anti-IL-21 R scFvs [0155] Anti- IL21 R
scFv (R18) was isolated using 200 nMof biotinylated human IL-21 R fusion

protei n (bio.hl LZD18)] (Nokixity ,and thetatze utiaraficadylf the cenipasitiom carPbei fi ed scFv
phage (1012 tu) was blocked with MPBS and 125 pg/m control' fusion

protein, as diefhinedhyftarndaldpididicttital ;ﬁbfeéamaébah%éu Ichitddestorf usi on

protein was added to t'he bl ocked phage to a final concentration of 200 nM

o of “Ey”Eif%ﬁﬁ%ﬁﬁgﬁﬁ*@ﬁ%ﬁ‘fn&%afg&%ffﬁﬁhﬁéﬁéiﬂeg@ﬁgﬁ%@ﬂ%@%ﬂtm%?gﬁﬁéet o
S : 90 m . in 1
i of - 3% vpEepulRien)nd o Meed e dopainerapehtcaly siiRat The0fodihecmper at ur e
with mxing. Beads were captured using a magnetic rack and washed 5 tines

in | m PBSTpopulatiaved heydose edioksivesnitoxipB®d tBetapeutinaffectssisdhel ut ed wit h
500 pl of 10 pg/m trypsin in 0.2 M sodium phosphate buffer, pH 7.0 and

i ncubat ed atthdrapdudic indéx ahdittem bé&eiprEsed agehepsito LBSHEDS,.| AhESdidS tidt
exponentially growing E. coli
exhibit large therapeutic indices may be less toxic and/or more therapeutically
effective.

[0152] The data obtained from the cell cultu}e assays and animal studies
can be used to formulate a dosage range in humans. The dosage of these
compounds may lie within the range of circulating antibody concentrations in the
blood, that includes an EDsp with little or no toxicity. The dosage may vary within
this range depending upon the dosage composition form employed and the route
of administration. For any antibody used in the present invention, the
therapeutically effective dose can be estimated ihitially using cell culture assays.
A dose may be formulated in animal models to achieve a circulating plasma
concentration range that includes the ICs (i.e., the concentration of antibody
which achieves a half-maximal inhibition of symptoms). The effects of any
particular dosage can be monitored by a suitable bioassay. Examples of suitable

bioassays include DNA replication assays, transcription-based assays, IL-21R/IL-

21 binding assays, and other immunological assays.
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TG 1 cells as descri bed above. ScFv clones were isolated after three rounds
of selection. [0156] ScFv production was induced by addition of 1 nMIPTG

to exponentiall rowi ng cultures and incubation overni . Crude
scFv- coﬁY%P?ﬂ“{%}éﬁgri plasmic extracts (Giffiths et al. %%Eé@s?&é@/%@“ﬁ ,
12:725-734) were screened for the ability to inhibit the binding of human
IL-21 R fusion pgotl53wﬁ@follbwmg1ekémalbsﬁo°@tinwﬁyd~§yﬂhﬁﬂtﬁe sBbp&Tof Yhe

anti - FLAG anti body was i mobilized onto plastic and used to capture

FLA 39920 R R oA o B Pl TR gD B
P U20041 (RLAab s s Pk o BB APl GRS g 5o

Purified scFv RIB clone exhibited an | C50 value of 770 nM for inhibition of
| L- 21 R f usissaPpraitle presentinvention. Suchimedificationsyend yatations afeo157]
Anti-1L21 R clone 19F5 was isolated by selection nethod as used for RIB,
except that esgonipazseduwitiin the 8dope dithednventivrei Theveatirseshtentstdfelit hi rd
round of selection. Exanple 3: Selection of 18A5 and 18G4 Anti-[L-21R scFvs

[0158] A”“Téfe?éngi?sﬁcq':aﬁénts%@dﬁhé@ teﬁi@gﬁlibéﬁﬂrﬁ&%&)ﬁhr Hfut g on L

21 R expressing c I nes [-L-21 fusi protein i n solution.

Transf ect ed - I » i ralda Farnms, NJ) expressing the human
IL-21 R on t%@ﬁééiwa&ﬁ‘?&@r%ﬁg&gtﬁf%@& usi.ng standard tissue culture

met hods. Purified scFv phage (1012 tﬁxﬂ%ocked w th 1x108 ,
un-transfected Baf3 cells for 1 hour enperature in MPBS. [0159]

Bl ocked pha%exwere added to 1x107 hBaf3Mu-1 cells, whjich had been
pr e-i ncubat dexamplePhs $electioncoi MUFand W11 Aintislle21B\sdRitsibat i on for one

[0154] An sF, phagemid library, which is an expanded version of the
1.38x10" library described by Vaughan et al. ((1996) Nature Biotech., 14
309-314), was used to select antibodies specific for human IL-21R. Wells of
microtiter plates were coated with soluble IL-21R fusion protein or control fusion
prqtein (5-20 pg/ml in phosphate buffered saline (PBS)) and incubated ovérhight
at 4°C. Wells were washed in PBS, then blocked for 1 hour at 37°Cin MPBS'V
(3% milk powder in PBSI). Purified phage (102 transduciﬁg units), blocked for 1
hour in MPBS, were added to the control fuéion protein coated wells énd .
incubated for 1 hour. The unbound phage was then transferred to IL-21R fusion
protein wells and incubated for one hou.r. Wells were washed 5 times with PBST
(0.1% viv Tween 20 in PBS), then 5 times with PBS. Bound phage were eluted
and used to infect exponentially growing E.coli TG1. Infected cells were groWn in
2TY broth for 1 hour at 37°C, then streaked onto 2TYAG plates and incubated
overnight at 30°C. The next day, colonies were transferred into 10 ml of 2TY

broth plus 15% glycerol and stored at —70°C. Later, colonies from this first round
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hour at roomtenperature with m xing. The hBaf 3Mu-1 cells were subsequently
washed 6 times in PBST. Specifically bound phage were eluted fromthe cells
using 10 pg/.m trypsin in 0.2 M sodi um phosphate buffer, g and

I ncubat e&ggtzo%w%‘t‘%"gr 30 mnutes with shaking. The el ut ed¢ (n'é Q"'@ﬁ 8t nat ant
was used to infect E. coli TG 1 cells as described above. [0160]

ScFv- expr essofrepleitamewtre thanedsandsaperinfectediwitiehelper phagete respueduced as
descri bed above. Phage were bl ocked with MPBS and 125 pg/m control fusion
protein. Sel @hépa‘te)ngéFcaﬁtr -Sffresding Philge %6y men
IL-21 R fusi@n protein 9P g éf"bé@oﬁ’dﬁélgiﬁ’dé% tiht!

WD 2004/ 083249 A
in 1 nm of MPE: LYY \ashes in PBS

0161] ScF t { | t f t d
Lsi ng] sefe\ét ?gnl E@qﬁgﬁx‘ggfi@ﬂ%ﬁgmﬁlgﬁ‘&?#iso i e Eﬁ@&'\ﬁgtgpim - e
4. Selection of CP5& Anti-IL-21 RscFvL CIoeCPSCQ was i sol ated by
sel ecti on onhylande-21R fusiqn predeiadbioditR Ré eth, iGiraldadieams, NUhip salation.t y
tag (hlL21 R His. Fl ag) (V\yet h, G| ralda Farms, NJ). Purified scFv phage

1012 t f 1
( u) W&uﬁ@&&m?%éﬁl \d 2%1)Qhél§ biRi2ked wug{'Mg@ aAd 9% i B&R f or

hour at room fenperatu 1 'R H s. Fl ag, entration of 25

nM i n MPBS, e cubgt erature
for 1 hour. &%@nﬂ%ﬁ%pﬁ%ﬁ@%&m&%@%é%ﬁ @yﬁwgﬁa‘t%ﬂf%h‘év

anti-Fl ag agarose beads, that had beep bl ocked _in MPBS fo hour s at room
tenperature, Pr\%%iﬂé’&‘.ﬁ%aéql%g) the Medamg%m&ﬂebcwcmt&aﬁen of@00AMignds wi t h
m xi ng. The beads were washed 4 tinmes with PBST, followed by 4 tines with
PBS and the ipblalgatede‘omehaulrcatlrdomrtemperajumstmiaﬁtigelpglasiadde;zl;isi?iﬁ pliof 50
mM Tris, pH 8.0, 1 nMCad 2, as descri bed above. Beads were coll ected

Dynal M280 Streptavidin magnetic beads (Dynal Biotech Inc., Lake Success, NY)

followngslectlon met SCri edfor 65

were washed 5 times

that had been blocked for 90 minutes at room temperature in 1 ml of 3% MPBS.
The mixture was incubated for 15 minutes at room temperature with mixing.
Beads were captured using a magnetic rack and washed 5 times in 1 ml PBST
followed by three washes in PBS. Bound phage were eluted with 500 pl of 10
pg/mi trypsin in 0.2 M sodium phosphate buffer, pH 7.0 and incubated at 37°C for
30 minutes. Eluted phage were used to infect 10 ml exponentially growing E. coli
TG-1 cells as described above. ScFv clones were isolated after three rounds of
selection.

[0156] ScFv production was induced by addition of 1 mM IPTG to
exponentially growing cultures and incubation overnight at 30°C. Crude scFv-
containing periplasmic extracts (Griffiths et al.(1993) EMBO J., 12:725-734) were
screened for the ability to inhibit the binding of human IL-21R fusion protein to
human IL-21-FLAG tagged protein. Briefly, anti-FLAG antibody was immobilized
onto plastic and used to capture FLAG-tagged human IL-21 protein. Binding of

human IL-21R fusion protein was detected with a Europium-labelled antibody to
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Usimg centrifugation. Eluted phage were used to infect 10 Ml E. co/i TG 1
cells, as described above. A second round of soluble selection was carried
out, also as described above. [0163] Col onies were picked into 96 well

pl ates CoRlgMogd/h324500 pi of 2TYAG Crude scFv-contai ni ngcRg§dond/@9idscC
extracts were produced as descri bed above, except the buffer used was 20%

W V) sucros 0] ri.s-HCl, .pH 7 1 TA.  Crude scFy-contai.ni
xt 1 act s vier D1 lr2bRdbSiPEPrplei d fing teaiat Mliptescenes TR ssigeEr i Hiy v
biotinylated murine 1L-21 (bio.mL21) to nurine IL-21R protein i mobilized
on plastic i PE-FB reagenikit(RarkinEdmer,Baster.ddh). Bumlﬁed@cg\v R elone004/ 083249
PCT/ US2004/ 007444 bio.mM L21 was detected with Europiuml abel | ed

strept avi di nezhibitd®RaNAS:pvalad of FFIOUMtftveinbibitionfof ka2tR fusioh prdtelrkbiningeto.
Boston, MA). [0164] Purified CP5& scFv exhibited an I C50 value of 590 nMin

the above aﬂ_S-QX-IfIQKGitQQé@dgi'cStEirPf binding of IL-21 to IL-21 R Exanple 5:
I dentification of scF'"S from MJF and MJ11 phase clones [0165] To establish

the specificity o F 2 h ELL SA . was rforme
agai net the 1 L 21018/ R.Phne 1RER s Botated By selclion LR 4 iR ne
second selection were transferred to mcrotiterwells containing 100 N of
2TYAG medi umfonit Bkexoset prat SihalMeof humamn Ly 2 1R Jusiaaamotein wias useddndhe third y
growing TGL culture, and the sanples were incubated for one hour at 37C
Pl at es wer e .caumd of sgjedtiamd super nat ant was renoved, then the renaining
pellets were suspended in 100 pi of 2TYAG and i ncubated overnight at 30C

with shaki ngxahisles2x Seledtion|cF1BA5 &I 1864 AhfilLcZiR&dFREage super nat ant
was transfefrred to new mcrotiter plate welTs. Phage jwas bl ocked in MPBS

prior to ELISA  ®{HHIAnNEIL9 ROScPUSC 8RS ERG TH@E SReMEsBItod by Setictiiglon 12l R

fusion protein or , _ .
21R expressing cell lines and IL-21R fusion protein in solution. Transfected

hBaf3Mu-1 cells (Wyeth, Giralda Farms, NJ) expressing the human IL-21R on the
cell surface were cultqred using standard tissue culture methods. Purified scFv
phage (10'2 tu) were blocked with 1x108 un-transfected Baf3 cells for 1 hour at
room temperature in MPBS. |

[0159] Blocked phage were added to 1x10’ hBaf3Mu-1‘ceIIs; which had
been pre-incubated in MPBS for 1 hour. This was followed by incubation for one
hour at room temperature with mixing. The hBaf3Mu-1 cells were subsequently
washed 6 times in PBST. Specifically bound phage were eluted from the cells
using 10 pg/mi of trypsin in 0.2 M sodiuh phosphate buffer, pH 7.0, and
incubated at 37°C for 30 minutes with shaking. The elqted phage supernatant
was used to infect E. coli TG-1 cells as described above.

[0160] ScFv-expressing phage for the second round of selection were
produced as described above. Phag‘e were blocked with MPBS and 125 pg/mi
control fusion protein. Selection was carried out in solution with biotinylated

human IL-21R fusion protein (Wyeth) following selection method described for
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control fusion protein (0.5-2.5 pg/m) and incubated overnight at 4C. The
next day, fusion protein solution was renoved and wells were bl ocked for 1
hour in WMPBS. Wells were washed with PBS, then 50 pi of e ge was
added. PVQRW/RE4 i ncubated for 1 hour, then washed 3Ptcﬁjﬁgs§5%ﬂ’toﬁﬂ%BST and
3 times with PBS. Anti-ML3-HRP conjugate (Pharnmacia, Peapack, NJ) was added
to wells, aRd8jéxcepitmtdeadsrweierwaskeds ties inneniof MPBS!/1051%eva) Tavdeed 3
times with PBST and 3 times with PBS. TMB was added to wells, and the

sanmpl es  wer g0 diRa} BHtHEE WasHesdh el oped. The reaction was stopped with
25 Pl of 0.5 MH2SO4.” The col or signal was nmeasured by readi ng absorbance

at 450 nm 67 WD 2 04/ 007 using, a mcrotiter plate
reader. Two phageR)SI%ggégég%Bﬁ@éggg&%s@%uﬁl%%ﬁartt'glelsh‘@erel tl?'gﬁfuﬁ'?rusi on
protein and not the control fusi opl protein, and these clones_are referred
to in this appiertesusing seleptinn meinedusinghBafSMuh cells) am describedi abayeal TG 1
col oni es contai ning MJF and MJ11l phage cl ones were streaked onto 2TYAG

pl ates and i Exanwled: oSelectipn o€ Avtirlhe?1R66RVAB6 vect or specific
oligos, the VH and VL regions of the phage were anplified by PCR and
sequenced. Dat abaf)d 62¢ClorfecCP582whs isdldtet byrselsttion ey inwurine ILL2MR kdgaehage
clone originated fromlanbda chain, and the VL region of the MJll phage -

cl one ori gi i ] =y [(=7 chi | gG
[0168] he Vil g GTEHERBRMCEY FIdh oS (L2 RS g eyeh: Gield,

anplified by i\ - sRecl {1 c o ORI e P S We
digested w Fﬁﬁ;&'ﬁ‘pr g?lﬁh%%g@n@gda%g% uﬂ@p@‘?{g}%?ﬁ%‘gﬂéﬁ@%ﬁ%ﬂ@ 3@(‘:’! ors
(see Exanple 2 contai ning the h%lman I%)Gl heavy chai n constant domain

( Takahashi e@ntflag agaepe beads fo1 howl at tnors temperaire. dnbddl R-HimbElagnat a
constant domain or the human kappa |ight chain constant domain (Hieter et
al . (1982) Nanalrcongentratisedpi 25hdl in MPBS, was added to blocked phage and

incubated at room temperature for 1 hour. The library/antigen mixture was then
added to 100 yl of anti-Flag agarose beads that had been blocked in MPBS for 2
hours at room temperature, washed 3 times in PBS, and incubated a further 30
minutes with mixing. The beads were washed 4 times with PBST, followed by 4
times with PBS and the phage were eluted from the beads with 0.5 ug/ml trypsin
in 50 mM Tris, pH 8.0, 1 mM CaCl,, as described above. Beads were collected
using centrifugation. Eluted phage were used to infect 10 ml E. coli TG-1 cells,
as descfibed above. A second round of soluble selection was carried out, also as
described above.

[0163] Colonies were picked into 96 well plates containing 100 i of
2TYAG. Crude scFv-containing periplasmic extracts were produced as described
above, except the buffer used was 20% (w/v) sucrose, 50mM Tris-HCI, pH 7.5, 1
mM EDTA. Crude scFv-containing extracts were screened for the ability to inhibit
the binding of 16 ng/ml biotinylated murine IL-21 (bio.mIL21) to murine IL-21R

protein immobilized on plastic in a 96 well microtitre plate assay. Binding of
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four constructs encode pol ypeptides referred to in this application as MJF
heavy chain, MJF Iight chain, MJ11 heavy chain, and MJ11 |ight chain.
[0169] Vectors containing MJF heavy chain, MJF |ight chgj vy
chain, aMORRIEAY ght chain, were prepared, sequenced, ggﬁwsusé@ﬂ%
transfect HEK293 or CHO cells usi ng standard techniques. Cells expressi ng
MJUF heavy MmlLahMaﬁﬂetﬂstqdrwﬂm&xmpnﬁ\ -lmbelléd direptaividin and TRF eetefed.o in
this application as "MJF", and cells expressing MJ11 heavy and Ilght chai ns

produced MJlkingthe ledFlAvéugdhtlk& d(P%H@ﬁEIWi’ert Boktbrf M&).appl i cation as "MJ11."
Secreted antibodies were purified usin rotein A Sepharose (Pharnacia)

then dialyzed wt 2 7 Bi nd| ng
specificity of arﬁj @%?%%@e%%gé%ﬂ%@ﬁ ﬂél‘éﬁﬁg\%%%ﬁégé M)IH% wer e
coated overnight with 2.5 pg/nm of IL-21 R fusion protein. Plates wer e
washed wit h @SB gseBy for mh%tmwh@ndmgnﬁlhmum Iby21R.hen incubated with
various concentrations of MJF or MJ | for 2 hours at 25C. The plates were

washed, therExampleSatidentification offsdfRfs fron MUF afddvbi 1ashagdoliiesant i body
was added. The plates were incubated for 1 hour at 25C, then washed with

PBSB, and devel ofg¢65Tdestablish Fdsp é’cﬂf@ﬁ_yﬁtimhé seF, é'ﬂ’s’rlLBzfthéPﬁQg@EE@Aby
the ELISA is presented in Figure 1A. [0171] Binding specificity of the

ant i bodi es c 21 R
fransduced T Pioied 86Ty %&LW%%‘?? PR InShRAH 1 BUTBohls " s
(1 mg/mM) wer e | ed on ice washe Wt

t hen suspengéﬂn 'Pleae%‘?ﬂ‘ﬁ?‘?] I, Wese HaH§;W£@ﬂ]%@[§? WGHﬁPPnWJHﬁQ 15&(55) of
anti body or PE-conjugated avidin. Cells were incubatled on ice for 30

m nutes, washetAGimediuanaM3Ka7dielperrptemea10 mpy wassadded taithe expesentially i n
Figure 1 B. Purified nouse B cells were simlarly stained wth MJ, and the
resul ts are grow#rgnTE€d dultufe, andethbGamples were incubated for one hour at 37°C.

Plates were centrifuged and supernatant was removed, then the remaining

pellets were suspended in 100 pl of 2TYAG and incubated errnight at 30°C with

shaking. The next day, plates were centrifuged and phage supernatant was

transferred to new microtiter plate wells. Phage was blocked in MPBS prier to
" ELISA.

[0166] Wells of microtiter plates were coated with IL-21R fusion protei'n or
control fusion protein (0.5-2.5 pyg/ml) and incubated overnight at 4°C. The next
day, fusion protein solution was removed and wells were blocked for 1 hour in
MPBS. Wells were washed with PBS, then 50 ul of blocked phage was added.
Plates were incubated for 1 hour, then washed 3 times with PBST and 3 times
with PBS. Anti-M13-HRP conjugate (Pharmacia, Peapack, NJ) 'was added to
wells, and the samples were incubated for one hour. Wells were washed 3 times
with PBST and 3 times with PBS. TMB was added to wells, and the samples
were incubated until color developed. The reaction was stopped with 25 pl of 0.5

M H,SO4. The color signal was measured by reading absorbance at 450 nm
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Example 7: MJF Bl ocks Binding of IL-21 to IL-21R [0172] Inhibition assays
were performed to assess the ability of the antibodies to bIock bi ndi ng of
IL-21 to IL-21R The ELI SA was perforned as described inh Exanple 3 with the
f ol I owi ngWRFAM¥I88:i ons. After incubation with MIF or MGTPSPR0RMMours at
25C, biotin-conjugated IL-21 (1 pg/mM) was added, and the sanples were

i ncubat ed f onsihglzomicretite? plate Abadur. mﬁblphggesmnﬁsaéhdwed speuific bma"’?’ldi‘h@' HRP
was added, and the sanples were further i ncubated for I hour at C. The

vl L Uere AR i PSS anail fy BSNTNGSER oo e s ob°
her oas ML IAPRSHAT W%é@@%@&?‘ﬁ b@@&*&‘"@ M RbASbE Biclise: © ccoon Izlé =R

di fferent epi tOpeESS} | L-21 e 8 MJF and MJ11 Decrease T Ce
Responses [0173] HH&T7] ff@\ﬂgp%‘nT%ﬁs%‘in%r@“@PmrMﬁ’E ang NB-&E‘SB“@%C‘OHGS

anti body's ability to block the IL-21 nediated T cell proliferation. Human
Q04+ T cel | sweke streaked oeld ZTYWaGI platesrandsincubatedealemnight 8-80°C. Using

(phyt ohermaggl utinin) and human 1L-21. IL- 21 in COS cell culture nedia (COS

CM was addescmuméé Qé@tﬁi' sﬁéﬁﬁbéﬁgéé thB /] A8 VE PEGIBAS bRiHePRagd Werd'di Cat ed
sanpl es, MJF, 1, human i sotype control were added.  After 72

ey 23% gﬁf@%@ i %%*?S%e@%%%bﬁﬁ'@%% ofEheg Fe Ve R EBE Vo o

As shown in ure ncr eased t roI fer n of P tinul ated
el s AddtegidhObReMET,PiRd HonR o aiatee ok lanibda cRgin, Apd i ¥: region
proliferation in the range between about 1:500 and 1:10,000. MJF bl ockage
was . over conef the MUdehag@s@@ngprlgmazgd fronrukappenchainMUL1 or i sotype control
ant i body did not significantly affect 1L-21 augnented proliferation of

human T cel | Exaiiplé#6: Conviegsion SflScF atd-g® speci fic nouse CD4+ T cell line
was stinmul ated

[0168] The V4 and V, regions from the MUF and MU11 phage clones were
amplified by PCR using clone-specific primers. The PCR produéts were digested
with restriction enzymés and subcloned into appropriate vectors (see Example 2)
containing the human IgG4 heavy chain constant domain (Takahashi et al. (1982)
Cell 29, 671) or the human lambda light chain constant domain or the human
kappa light chain constant domain (Hieter et al. (1982) Nature 294: 536). The
four coﬁstructs encode polypeptides referred to in this application as MUF heavy
chain, MUF light chain, MU11 heavy chain, and MU11 light chaih.

[0169] Vectors containing MUF heavy chain, MUF light chain, MU11 heavy
chain, and MU11 light chain, were prepared, sequenced, and used to transfect
HEK293 or CHO cells using standard techniques. Cells expressing MUF heavy
and light chains produced MUF antibody, which is referred to in this application
as “MUF”, and cells expressing MU11 heavy and light chains produced MU11
antibody, which is referred to in this application as “MU11.” Secreted antibodies

were purified using protein A Sepharose (Pharmacia), then dialyzed with PBS.
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with PLP peptide (1 pg/m) and SJL nouse spleen cells. 1L-21 in COS cell

culture nedia (COS IL-21) was titered as shown on the X-axis. "Cos Mck" is

COS culture mediumw thout IL-21. In indicated sanples, MJL1 él 8%”1) was

added. AMWQROA®SRAYrs, 3H-t hyni di ne was added, and pr ol PEEASEI0S{OTRAL

measured by incorporated radioactivity. As shown in Figure 313, IL-21

i ncreased the IOF[0|1beBmdiny\spéciﬁéit'erbﬂaﬂtibddr&uﬁ@reréteMmedPahﬂfdllbW@: FUisA

bl ocked the ability of IL- 21 to increase proliferation of nouse CD4+ T

cells. Thes ; ; L dovee iRl Cot
iplgt%tsa\tvﬁé?&?étbdg\‘/@f'nlgﬁ@%&% 24 Poftt & IBATERIRE] bicheh, PGt e

bl ocks IL-21"s abi y t0 increase eration ev oes

(0175 1 Fiariecith R, EHEBA% hoiee <Brim Souiuin than Reobeed Wi

t osyl - beads (Dynal, G eat Neck, coated with anti-CD3 antibody. 1L-21 in
COS cel | cul tariasisrearicgntrations ohMUfaer MUtk fofl 2dours @it 25°€d The platesswerd s. The
sanpl e | abel ed "no anti body” was used as a control. In indicated sanples,

MJ11 was adsigshed, thoe asutkedingamemt aitHRP-coffugited ohbant-huitar antibatiyne
was added, and proliferation was nmeasured by I ncorporated radioactivity. As

shown i Fi\ges added. M Aditistivers ibubAibd i %Eggﬂ pEoC HHERGuRANIRY

manner, the Ity 1 to increase the eration o

Is. Exanmple 9nabknhihifion of - Praliferation by sckvs | and (€3 176]
At i bodi bs - d7B8Raanf eyt it usma tB; AT e imple, S6h% r8§@g§/°¢’%|'"e}c{gy 21R
antagonism I n one such experinent,'various scFv phag¢ clones that were

i sol ated as edylShdls prasentedin&iguredA.nere tested inja cel | -based assay for
their potency to inhibit cell-proliferation by bIockJng'IL-Zl binding to

| L- 21R. A hBaf 3Mj01 7d¢Binding ppecificity afthe antibodieb wasfurlb2t cBnfimsed by defl or
such an assay. hBaf3Mu-1 cells (Weth) were washed to renove traces of"-

murine | L-3 gifrfR® $tARiifig.IHRWidh NE2H RManeduted TFat edils Rere bBand vithpuHRt h
RPM @ ut amax '
or biotinylated MUF or MU11 (1 mg/ml). Cells were incubated on ice for 30
minutes, washed with PBSB, then suspended in a solutiqn containing PE-
conjugated anti-human 1gG antibody or PE-conjugated avidin. Cells were
incubated on ice for 30 minutes, washed, then analyzed on a FACScan. The
results are presented in Figure 1B. Purified mouse B cells were similarly stained

with MUF, and the results are presented in Figure 1C.

Examgle 7: MUF Blocks Binding of IL-21 to IL-21R

[0172] Inhibition assays were performed to assess the ability of the
antibodies to block binding of IL-21 to IL-21R. The ELISA was performed as
described in Example 3 with the following modifications. - After incubation with
MUF or MU11 for 2 hours at 25°C, biotin-conjugated IL-21 (1 pg/ml) was added,
and the samples were incubated for 1 hour at 25°C. After washing, saturating
amount of avidin-HRP was added, and the samples were further incubated for 1
hour at-25°C. The wells were washed with PBSB, and the samples were

developed using TMB. Results are presented in Figure 2. Under these
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with 10%fetal bovine serumw thout IL-3 at 37C in a 5% CQ2i ncubat or. About
10,000 to 20,000 Baf3Mu-1 cells were added to each well of a 96-well tissue
culture plate and then incubated with an scFv or 1gG fo at 37C.
| L- 21 (WReEW0#2Y| da Farms, NJ) was then added to a cgﬁi&ﬁﬁog}td{’@?# of 5
ng/ M and the cells were incubated for 24 hours. Cells were then

pul se- | abel empnditidns) MUF ibioked ithe Binding of Hi-B¢ tolle24RyhereasS KU thdid not.
subsequent|ly harvested to measure thynidine incorporation as an indication

of proliferatieye @itacRiggest tﬁ%tMUl%ﬂatN/IMM réééﬁrﬂﬁé’dcfférég f ipesHiIED 1R a

concentration of 0.3 ng/'m and the cells were " incubate or 48 hours. Cells

were then wagp e g;gzg 083249
PCT/ US2004/ 66724 = re added. After

m xi ng and a 10 eriod cence r.ed a
Wal | as M croBet a@izéfppp '%aﬁ&iégﬁ?ﬁw ep?lf#@'%gfo \c,)}ﬁ% %°§¥ sgt}ﬂﬂy

i ndication of cell proliferatio V|ab|I|ty [0177] An 1C50 value,(i.e.,
concentratidf Qi‘PCIhWeaHtZBB'WﬁtﬁaJ celbproliferaiion. Hyman CD4dnY celly (2xdR* scFv
can be determined by plotting a neasure of cell proliferation, e.g.

t hyni di ne i roadisjweeglhtwere, stnagﬂahedtwrtmEHﬁo@mm’rmaggiutmn)ahdlhun?an IL-Zy,olllc-aI ly,
the lower an 1C50, the better affinity an antibody has for IL-21 R In one
experiment depjrctess tall Elifare mediRCO®H CM) Was aebéd 46 BRACHt ddmplesal Wi th an

| C50 of 268nMas an scFv and 3nMas an I'gG . The | C50 val ues of ot her scFv

4 bl ow. " Taniops SERhHGRE PR RGicd bBlasc M A SHRURRAGR Y "Scr

MJF 140 hl l"lgc%t?lpg C%Zl rol were added After 72 hours, *H-thymidine was added, and cell

proliferation was measured by incorporated radioactivity using a LKB 1205 liquid
scintillation counter. As shown in Figure 3A, IL-21 increased the proliferation of
PHA-stimulated T cells. Addition of MUF blocked the ability of IL-21 to increase
proliferation in the range between about 1:500 and 1:10,000. MUF blockage was
overcome at higher doses of IL-21. Addition of MU11 or isotype control antibody -
did not significantly affect IL-21 augmented proliferation of human T cells.

[0174] In Figure 3B, a PLP-specific mouse CD4+ T cell line was stimulated
with PLP peptide (1 pg/ml) and SJL mouse spleen cells. 1L-21 in COS cell
culture media (COS IL-21) was titered as shdwn on the X-axis.. “Cos Mock” is
COS culture medium without IL-21. In indicated samples, MU11 (1 pg/ml) was
added. After 72 houré, 3H-thymidine was added, and proliferation was measured
by incorporated radioactivity. As shown in Figure 3B, IL-21 increased the -
proliferation of stimulated mouse T cells. Addition MU11 blocked the ability of IL-
21 to increase proliferation of mouse CD4+ T cells. These data suggest that
MU11 acts as a non-competitive inhibitor: it blocks IL-21's ability to increase

proliferation even though it does not block IL-21 binding to the receptor.
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18A5 213 18G4 522 19F5 91 CP5& 329 Exanple 10: MJF Germining [0178]
Sequence data for the scFv clones was used to identify the nearest germine
sequence r e avy and light chain of the MJF cl one using VBASE.

Mut ations&&eﬁﬁébmgg using standard site directed nut ager?éi'i/g%tﬂ%‘??ﬁ‘f"dues W th
t he appropriate nmutagenic priners. Miutation of scFv sequences was confirnmed

by sequence anal yj§i175] feFigure8C, poffiechCD8-mange MLdeliverestimelatebwitar  MUF
are set forth in SEQ ID NO 85, 83 and 84, respectively. [0179] The MJF scFv

germined s S | I A opybbacgk I L-21
nduced hBat SR LAl i CRANack, BEORgated fith drkEco3 ool 13738 24
PCT/ US2004/ Q 4 ri J ' her e,. no.si.gni fi.cant . dif.ference in

t he pot ency @éﬁlﬁ%}?g@@rﬁqﬁ%g‘ge(wFg{gty(ﬁ?cw\é@q §§/ﬂfldﬂg*r&}89|'"g‘?%?(r§’8§-aﬁﬁ8n when
conpared to the non- rger"rri ined MUF scFv. Exanple 11: Epitope Conpetition
Assay [ 0180]Sampleslabeled ‘sReantibedy’ was psed a¢ a genirolerln indicatesrsanaples.dViid 1an
epi tope conpetition assay in order to .determ ne whether they bound the same
or a differwas addet@idhe hearket/EonGerfatioont Afteri 7@y hpars, PHabymidiex vasct s wer e
prepared as descri bed above for the various clones. Final buffer used was 50

MM MOPS,  pH Fdded, &ridl pidlifdration (a8 réasurel bYlincdrperateb\tageBbmVify ek ShoWg

periplasm c extracts were screened for the ability to inhibit "the gin I ng of

ot 11 V2SR At % SO BN B LR oBhalp A B

bio. hl L21 R
0 ability of IL-21 to increase the proliferation of CD8+ T cells.

Example 9: Inhibition of Cell Proliferation by scFvs'and lqGs

[0176] Antibodies of the invention weré tested in a cell-based assay for IL-
21R antagonism. In one such experiment, various scFv phage clones that were
isolated as described in Examples 1-3, were tested in a cell-based assay f9r their
potency to inhibit cell-proliferation by blocking L-21 bindivng to IL-21R. A
hBaf3Mu-1 cell suspension expressing human IL21R was used for such an
assay. hBaf3Mu-1 cells (Wyeth) were washed to remove traces of murine IL-3
from their growth medium and incubated for 2 hours in groyvth RPMI Glutamax
with 10% fetal bovine serum without IL-3 at 37°C in a 5% CO. incubator. -About
10,000 to 20,000 Baf3Mu-1 cells were added to each well of a 96-well tissue
culture plate and then incubated with an scFv or IgG for 30 minutes at 37°C. IL-
21 (Wyeth, Giralda Farms, NJ) was then added to a concentration of 5 ng/ml and
the cells were incubated for 24 hours. Cells were then pulse-labeled with 0.1
mCi/well ®H thymidine overnight at 37°C and subsequently harvested to measure
thymidine incorpofation as an indication of proliferation of cells. An alternative
protocol, IL-21 was added to a concentration of 0.3 ng/ml and the cells were

incubated for 48 hours. Cells were then warmed to room temperature, and 15
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was detected with Europiumlabelled streptavidin and TRF detected using the
DELFI A reagent kit (PerkinEl mer). Positive clones were used in an epi ope
conpetiti escri bed herein. [0181] The |1C50 val i N for the
various ¢ @r%g@%l%%u he epitope conpetition assay are suﬁﬂ?@é@mﬁﬂﬁbl e 5.
Tabl e 5: Epitope Conpetition Assay Clone I1C50(nM MJF 1gG 0.4 negative
control 0.0 mileal CeliFiter-@R (Rrotnedss) M| )weere adueidbi Aftemmbdsgrahe al® minat nent
of Arthritis [0182] IL-21 was used to study its effect on cells fromthe

synovial  mambisd WAl RE0ch 6 ek ol R
£y Brabl st | TR SARATIIRA%e PCT/aUSrgg%SélL}rgg?ﬁ%vgél%aOWOcyt%tg ()

heumat o d o TR PR ER TRt NG B BhEfloicafth EBLbHAtorelisiar:

cultured with hyman | L-21 for 48 hours, and the supernatants were renobved
and tested ALY enoki nes MOP-1 (monocyte chenpattractant. protein or

CCL11), GRO (growth-regul ated oncogene or CXC ligand 1), 1-309 (CCLl1), TARC
(thynmus and acti At 7épAn éQsil \cetleel (ichecandentratiokof axi antibkdz required for 50%

(macr ophage-deri ved chenoki ne or CCL22), LYMPH (lynphotactin or XCLI),

SDF- 1B ( st r agghpetitionY &6t éasH SoFviEarPbe Q¥terhiinad By potting B theasréofldeand 10) ,
|- TAC (T-cell attracting chenokine or CXC ligand 11), M5 (nonokine i nduced

Y okl ! " BBiiRFatioff o6 Ihitine BB AR, ARARRE thé gl chnBish 8F fL-27"¢
Typically, the lower an ICsp, the better affinity an antibody has for IL-21R. In one
experiment depicted in FIG. 4, MUF inh»ibited cell response to IL-21 with an ICs
df 268nM as an scFv and 3nM as an IgG. The ICs values of other scFv clones

were subsequently compared with that of MUF, as summarized in Table 4 below.

Table 4: ICsp values of various scFvs

Clone ICsp Value (nM)
. ScFv

MUF 140

hiL21R18 | 473

18A5 . 213

18G4 522

19F5 91

CP5G2 329

Example 10: MUF Germlining

[0178] Sequence data for the scFv clones was used to identify the nearest
germline sequence for the heavy and light chain of the MUF clone using VBASE.
Mutations were made using standard site directed mutagenesis techniques with
the appropriate mutagenic primers. Mutation of scFv sequences was conﬁrmed
by sequence analysis. Germlined scFv and Vy and V. domain sequences for
MUF are set forth in SEQ ID NO:85, 83 and 84, respectively.

[0179] The MUF scFv germlined sequence was subsequently assayed for

its ability to block IL-21 induced hBaf3Mu-1 cell line proliferation in the assay
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'FNEa, " TNF-"a, IL-6, and IL-8 by ELISA. These chenoki nes and cytoki nes are
known in the art to pronote inflanmtion through a nunber of activities, and
i ncreased concentrations in the joints caused by IL-21 exacerbates
|nflammtwg|r}00mgz43A [0183] As shown in Figures 5A-5D, ddyrgshosspeatedly

I ncreased HFL secretion of chermkl nes MCP-1, CGRO, 1-309, TARC, Eotaxin,
MDC, LYMPH, SDF-1B, |P-10 TAC, VP3B and cyt oki nes cytoki nes IFN—a
TNF-a, | L-6, degeribad berein. LTQ@Q/\H@S@@eﬁigmlﬁcalﬁgi!ﬁ%F@é‘C?H@ﬂ@,& patedgy obthsyr essi on
of CIA (Collagen Induced Arthritis). CIA is the standard nouse and rat
nodel for st gdgnlingd Muttmbloch Baf8Muk-1 cell pestiéeratign whenl catapbrest tocthe nof2002)
Ageing Res. Rev., 1:135. On day O, mce were injected wwth 100 pg of

Col | agen Typgehhhnéu MUmkete Freund s adjuvant, and on day 21, the mce

were boosted with 100 pg of Collagen Type Il in inconplete Freund' s

adj uvant . m—#ﬁMect ed daily with I pg of IL-21,
and each dayEgta d14 itdge co E Ass sease. The clinical signs were
scored as follows I ng, = 2.7 20041083249

PCT/ US2004/ 007444[%\%&”5 'en% é%i 11%1%50 aﬂQﬂéGVXZJWEF o figsted iR @B | en

digits or mld paw swelling, 3 = extensive paw swelling, and 4 = ankyl osis
of paw. As skpitppe aompietjtior as&ay in auder tg detesnning whettBs they bounti the samegen
i njections progressively devel oped disease. Mce injected with IL-21 after

t he col | agenaidiffeent @Eﬁop@tmﬂf MUF . VSLFv-derilifing peripladnsie extracdi werse.
Because treatnent with I'L-21 specifically exacerbat es CIA treatnent with

anti-IL-21 R ge%eosegcﬁbsa%@blsgg@me R oY ﬁﬁbﬁ%ﬁut%ﬁseﬁ'\}désp i nce

t hi s nodel p|p treatment eat nen antr - 21 R
ant o es vyl ks e cBech 5 SUPRTSE Sl TSR

periplasmic extracts were screened for the ability to |nh|b|t the binding of
biotinlyated human IL-21R fusion protein (bio.hIL21R) to MuF IgG protein
immobilized on plastic in a 96 well microtitre plate assay. Binding of bio.hIL21R
was detected with Europium-labelled streptavidin and TRF detected using the

- DELFIA reagent kit (PerkinElmer). Positive clones were used in an epiope'
competition assay described herein.

[01 81] The ICsp values obtained for the various clones in the epitope

competition assay are summarized in Table 5.

Table 5: Epitope Competition Assay

Clone ICs0 (nIVI)

MUF IgG 0.4

negative control 0.0

18A5 114

18G4 1.4

19F5 weak inhibition

Example 12: Treatment of Arthritis

[0182] IL-21 was used to study its effect on cells from the synovial

membrane, the membrane that lines the joints. Human fibroblast-like
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~f01841Transpl ant rejection is the innmmunol ogi cal phenonmenon where tissues
froma donor are specifically "attacked" by immune cells of the host. One
assay to study transplant rejection in vitro is the m xed | ynphocyte

reaction the MLR assay, "donor" cells and "hpet/Uusswhbhesar e m xed
I n vitro,wé;t%ﬂg%?ﬁ!é&host cells becone activated and proliferate. Between day

3 and 5, 3H-thym djne,|i d and proliferation | s . nmeasyred b

i ncor por at echPQéP&Xtﬂﬁ (HFﬁﬁ @gq(?lr{ép ’CIaE'aﬂsP éé%'&ﬁ‘ﬁgq'Ié&»d’i‘?r@dﬁ‘ﬁ?@ﬁ?'@l%] I'n
Fi gure 6, C57BU6J nouse S$| een cells (500,000) and irradiated BDFl nouse
spl een cel | SYnou@l issyeswet esmatelddrthritis palients uadergoingjointrasgigeryi tHFLS
mocrotiter plate well. Three duplicate wells were supplenented with

different agaliswereddultumes eithlhuiian Mr2ddyr 48 hobis, famitﬁbrmgmtaﬁt@aﬁereand day
5, incorporated radioactivity was nmeasured using a LKB 1205 |liquid

scintillati il ki 0.6 K A e | t
21 1 1 R testa RS heril R MCPR (o b ol e R 600
rads). In th f 02 BU6J cells I.fer trongly
(225, 000- 3, SSRCE 1AL ROH aebtgRIdS teasne 3o Bett lioghd ) LD

I L-21 augnents_the proliferation of C57BL/6J cells (the "host" or

al | or eact i vel RREI ($yymus ggd actiMgtienrsegulated chesepkine)s Bataxin MBAG i on or
treatment with anti-I1L-21 R antibodies is, therefore, expected to suppress

or del ay M.Rnmaatophagerdprined chejnekinecor @BH22 ) ILAMEBEHWweplatactie og XCLJN) af t
versus host disease). [0186] The specification is nost thoroughly understood

in light of g$pp-18 wdrhag@emfedtfaetdrerfsebeexwig?ddoeﬂzwlphimﬁdm|i§aﬁ&be,qa§]i on,

all of which are hereby incorporated by reference Tn their entirety. The

SO0 Tt o SIS bR R RERE! B S b e o,
ieﬂ\c/g%;gg edTIBf)er{SeEérh b‘?gﬁéhbgﬁé‘ 9),rlﬁﬁ’ggnén%aecsro;t)rr1]§g§e m%to?yt/ %‘?&eﬁﬂ%% icny?glziﬁesa e
IFN-a, TNF- a, IL-6, and IL-8 by ELISA. These chemokines and cytokines are
known in the art to promote inflammation through a number of activities, and
increased concentrations in the joints caused by IL-21 exacerbates inflammation
and RA.
[0183] As shown in Figures 5A-5D, IL-21 repeatedly increased HFLS
- secretion of chemokines MCP-1, GRO, 1-309, TARC, Eotaxin, MDC, LYMPH,
SDF-1B, IP-10, I-TAC, MG, MP3B and cytokines cytokines IFN-a, TNF- a, IL-6,
and IL-8. IL-21 was used to regulate the clinical progression of CIA (Collagen
Induced Arthritis). CIA is the standard mouse and rat model for studying
rheumatoid arthritis, see e.g., Hoimdah! et al., (2002) Ageing Rés. Rev., 1:135. |
On day 0, mice were injected with 100 pg of Collagen Type Il in complete
Freund's adjuvant, and on day 21, the mice were boosted with 100 pg of
Collagen Type Il in incomplete Freund's adjuvant. On day 21, the mice wei'e also

injected daily with 1 pg of IL-21, and each day, the mice were examined for

disease. The clinical signs were scored as follows: 0 = no swelling, 1 =110 2
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I nvention and that it is intended that the specification and exanpl es be

considered as exenplary only, with a true scope and spirit of the invention

being indicated by the following clains. 76 WD 2004/ 083249

PCT/ US20G46%00448s246LAI MS We claim 1 An isol ated anti bedy/wsRoq@osisng an

am no acid sequence which is at |least 95%identical to an am no acid

sequence chosen, froam SEQ | D,NO 1. 2, 3 19, 20, 21, 47,. 48, 49, 65, 66, 67,

83, 84, 85, 1%)’1‘{"'%'0@9"&8%&’?5?‘1%‘}‘?2?,’"ﬁ%?ﬁ%gmjﬂfﬁ ligifhar @ild RaYe ant i body

selectively binds to an IL-21 receptor. 2. An isolated antibody encoded by

a nucl eot i deswellingnt & axensive pawrswelling, argstriankylasisabf pawa Asuishayen inde

sequence chosen from SEQ I D NO 10, 11, 12, 28, 29, 30, 56, 57, 58, 74, 75,

76, 92, 93, HdureldB, midelinjdcted withePBS$2fiter tHe Bolidgth in}é&ionarmlogwgsivelgerei n

t he anti body selectively binds to an IL-21 receptor. 3. An isolate

ant i body co IS i OWHEA i ' i ' ' bl ch s at
Y CONevielopt dis¥hls6OWRES injedteA Wit ILEM Qﬁeﬁﬂiedcol?aﬁ;%#ﬁ@%%h%

| east '95% i dentical to an am no acid sequence chosen NG 1, 19,

47, 65, 83, in vi ng' an 1 N i,d ,gequence
whi ch i s ai MoatssSh BudBped bt selere ARTRSE. BRCeladibaMenulf 123 S0

I D NO 2, 20, 48, 66, 84, 102, i@\o and 138, wherein the antjbody selectively
bi nds to an $Recficallyexgeerbates Chy, regment withrantblbds 1R aftbrdiesys #xpecteditai n

whi ch conprises one or nore CDRs chosen from SEQ ID NO 4, 5, 6, 22, 23, 24;
50, 51, 52, dppresDor FelaydBlIA. SThus3SinckOthis model predictd f2atrbast effidgdcy fotRA,141,
142 and conservative amno acid substitutions thereof, wherein the antibody

treatment with anti-IL-21R antibodies would also be expected to suppress or

delay RA in humans. [

Example 13: Treatment of> Transplant Rejection

[0184] Transplant rejection is the immunological phenomenon where
tissues from a donor are specifically “attacked” by immune cells of the host. One
assay to study transplant rejection in vitro is the mixed lymphocyte reaction
(MLR). In the MLR assay, “donor” cells and “host” cells aré mixed in vitro, ahd
the host cells become activated and proliferate. Between day 3and 5,
3H-thymidine is added, and proliferation is measured by incorporated radioactivity
using a liquid scintillation counter.

[0185] In Figure 6, C57BL/6J mouse spleen cells (500,000) and irradiated
BDF1 mouse spleen cells (500,000) wére suspended iﬁ 200 pl of culture media in
a microtiter plate well. Three duplicate wells were supplemented with different
amounts of mouse IL-21. On day 4, *H-thymidine was added, and day 5,
incorporated radioactivity was measured using a LKB 1205 liquid scintiliation
counter. Samples “0” and “mock” indicate culturés without IL-21. In the absence
of IL-21, C57BL/6J cells proliferated modestly (~6000 rads). In the presence of

IL-21, C57BL/6J cells proliferated more strongly (~28,000-38,000 rads).
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selectively binds to an IL-21 receptor. 77 WD 2004/ 083249 PCT/ US2004/ 007444
5. An isolated antibody conprising a VL domain which conprises one or nore
CDRs chosen _from SEQIDNO? 8, 9, 25, 26, 27, 53, 54, 73, 89,
00 o1 MO MUBEINGe 105 106, 127, 143 144 145 and ToINSHuerdes TS O
aci d substitutions t hereof, wherein the antibody selectively binds to an

| L-21 recept'BTeatrﬁentﬁwithdUZdtm(gmemﬁsttbd)prolﬁertationmfiéI&ZBI%U lcelis (thet“hostlpr
conprising an amno acid sequence chosen fromSEQ ID NO 1, 2, 3, 19, 20,

21, 47, 48, dres&ltive &l ti t96-2 119 e dial &L MLFO3 okdfbatrhéht 137,
138 and 139, fo(ra Bllendl n%;qstnc?ggg n%‘ﬂhzal ?ezcep{golr 7M iﬁ ﬁggik%tned ar?tl %éty

an anm no- aci Wt ERARZTR RAREA0: B tierafihe) BRRRI80 15 SupBiReR SASMLRTAN S "0
5. The' ant | HESANIBIcioR ans related diseases e or, rafareesus el dibassiay ™

selectively binds to an am no acid sequence that is at |east 95%i dent| cal

to a sequence col}JB6The specifieatian isooosidhoraughly uadenstoadindighd of thieort h i n
SEQ 1D NG 43. 9. The antibody of claim1, 2, 3, 4, 5 6 or 7, wherein the

anti body sel feathingb)of tihe F@férérh!és&?ﬁbdam&hh m@épd@ﬂ&tmmfallwfmﬁch bre?Bereby
receptor. 10. The antibody of claiml, 2, 3, 4, 5 6 or 7, wherein the

ant body | nhinRtrbfa pyPIENEAB 9 by il 2d L BEAR Bimindfe The

ant i body of arm erern i's human. 78

V0 2004/ 0832§1p9ec||D a{tlléﬁzporg\l}ljdgOa7n4ﬁustratlon of embodiments of the invention and should

not be construed to limit the scope of the invention. The skilled artisan
recognizes that many other embodiments are encompassed by the claimed
invention and that it is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of the invention being

indicated by the following claims.
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12. The antibody of claiml, 2, 3, 4, 5 6 or 7, wherein the antibody is an
lgG antibody. 13. The antibody of claim 12, wherein the antibody is |IgG x
or lgd@d,. 14. An isolated anti body expressed by a host cell having ATCC
Deposit wWe@ngsison No. PTA-5030 or PTA-5031. 15. A phaOrac2oi4io0ndd4
conposition conprising the antibody of claiml1, 2, 3, 4, 5;6 or7. 16. An

| sol ated nucl eic acid encodi ng the antieﬁ mgf claimi1, 2, 3, 4, 5 6 or 7.
17. An expression vector conprising th ic acid of claim16. 18. A host
cel l transfcw (ii with the vector of claim17. 19. The host cell of claim 18,
wherein the WEX@IBEI | is a bacteria, manmmalian cell, yeast cell, plant
cell, or an insect cell. 20. A host cell having ATCC Deposi t DeS| gnati on No.
PTA-5030 or BTA- FuBisolated antibady kompuising a5 aniing agid sequenodywhiolis ai ledst t o
an | L-21 receptor, conprising culturing the host cell of claim 20 under

condi tions that 3%udertical &5ah eminb achPseudnieedhosendrdra GEQIDNORE 2, 3,
anti body fromthe cell culture. 22. A nethod of generating an anti body or

anti gen-bi ndi ng ffpamEBy hhalkg fge'@%bvé‘(y 3 HI 8520011162, {&Cel%oﬁzo 121

conprising: (a) prdviding a’ repertorre’o aci ds encodi a-vari dbl
domai n that eithe lude o Db ce S

2 or 3 encoding r g% %’ﬁ@%ﬁh%@4@tg@ﬁyﬁ% ab‘ﬂgﬁ??ﬁj‘ I@?E'bl ni ng
the repertoire with a donor nucleic acid encoding an amino acid sequence
substantially as reeepfossrth in SEQID NO 4, 5 6, 7, 8 9, 22, 23, 24, 25,

26, 27, 50, 51, 52, 53, 54, 55, 68, 69, 70, 71, 72, 73, 86, 87 88, 89 90,
91, 104, 105, .

2. An isolated antibody encoded by a nucleotide sequence which is th least
95% identical to a nucleotide sequence chosen frlom SEQ ID NO:10, 11,
12, 28, 29, 30, 56, 57, 58, 74, 75, 76, 92, 93, 94, 110, 111, 112, 128, 129,
130, 146, 147, and 148, wherein the antibody selectively binds to an IL-21

receptor.

3. An isolated antibody comprising a Vi domain haviﬁg an amino acid
sequence which is at least 95% identical to an amino acid séquence
chosen from SEQ ID NO:1, 19, 47, 65, 83, 101, 119 and 1.37' andaV_
domain having 'an amino acid sequence which is at ieast 95% identical to
an amino acid sequence chosen from SEQ ID NO:2, 20, 48, 66, 84, 102,

120 and 138, wherein the antibody selectively binds to an IL-21 receptor.

4, An isolated antibody comprising a Vi domain whiéh comprises one or )
more CDRs choseﬁ from SEQ ID NO4, 5, 6, 22, 23, 24; 50, 51, 52, 68,
69, 70, 86, 87, 88, 104, 105, 106, 122, 123, 124, 140, 141, 142 and
conservative amino acid substitutions thereof, wherein the antibody

selectively binds to an IL-21 receptor.
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106, 107, 108, 109, 122, 123, 124, 125, 126, 127, 140, 141, 142, 143, 144
or 145, such that the donor nucleic acid is inserted into the CDRL, 2 or 3
region in the repertoire, so as to provide a product repertoire of nucleic
aci ds encwoizogs/@3249ari abl e domai n; (c) expressing the nuIEUS0e40006440f sai d
product repertoire; (d) selecting an antigen-binding fragnment specific for

LE?LL.LCZQE | QSEZELZ?EL 'ﬁg%?%%%%*%&?é’%&ﬁ?“n‘%“%%f?agmﬁfm@d&%ﬁp%%%?ﬁér >
Conpr 1 51 ng_t he. st IPTBICBe FrBRh éon#%ﬂ?i\@?f €°ﬁ Bér;fé HasSopacthitin, o,
3, 4, 5, 6, 7 or 23 for the tion/ manufactur I cament for uselnthe

regul ation of an 73, 73s$%ri¥b AtndPéi 108, h@gaﬁtzﬁbéaﬁ &%ﬁt‘b&ﬁ d44, té5land~h e of

claim25, wherein the cell is a | eukocyte or a synovial cell. 80 27. The
use of claim26, wvhesevativéanlinukoidysubstitutians therddof, whé&reirethe, arttibddycel |, or
a macrophage. 28. The use of claim25, wherein the imune response conprises

cell proliferati g@;ecgyéwlwﬁdgoaéﬁ ILpA Yeceptbpki ne secretion, or chenokine
secretion. 29. The use 0of the antibody of claim1, 2, 3, 4,5, 6,7 or 23 for

t he preparation/ manufacture of a nedi carrent for use in the treatment or
prevention ok an i | r..0 |, ' 0.a
subj ect, vvheréel n ﬁﬁgg%uﬁéhﬁm fl TP Q{q%ﬁ\k@ﬁg nﬁh}fﬁ@@}' Q%@F[r%ﬁﬂﬁ? %8‘"6?
reduced. acid sequence chosen from SEQ ID NO:1, 2, 3, 19, 20, 21, 47, 48, 49, 65,
66, 67, 83, 84, 85, 101, 102, 103, 119, 120, 121, 137, 138 and 139, for

binding to an IL-21 receptor.

7. An isolated antibody which binds the same epitope on an IL-21 receptor as |
an antibody comprising an amino acid sequence chosen from SEQ ID
NO:1, 2, 3, 19, 20, 21, 47, 48, 49, 65, 66, 67, 83, 84, 85, 101, 102, 103,

119, 120, 121,137, 138 and 139.

8. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody selectively
binds to an amino acid sequence that is at least 95% identical to a
sequence comprising at least 100 contiguous amino acids set forth in SEQ

ID NO:43.

9. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody selectively

binds the extracellular domain of human IL-21 receptor.

10. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody inhibits the

binding of IL-21 to an IL-21 receptor.

11. The antibody of claim 1, 2, 3, 4, 5, 6 or 7, wherein the antibody is human.
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30. The use of claim?29, wherein the i mune cell-associated di sorder is
chosen fromnultiple sclerosis, rheumatoid arthritis, systemc | upus

erythematosi s, juvenile rheumatoid arthritis, osteoarthrjt.i jatic
arthriti sW%‘?W%&%@ng spondylitis, transplant rejecti on,ﬂ(jizllr@?zaom?%‘?y bowel
di sease, psoriasis and Crohn's di sease. 31. The use of claim 30, wherein the
i mmune cel | - 48sociTéeaantiticdlyrafelaifrs1, 2,i8)deh, Hray i, wieareirt thiecardibbdy iis as JgG;

i nfl ammat ory bowel disease, Crohn's disease and psoriasis. 32. The use of
claim 29, wherei nghipodpdi cament is co-admi nistered with a therapeutic
agent chosen froma cytokine inhibitor, a growh factor inhibitor, an

I munosuppressant, an anti-inflammatory agent, a netabolic inhibitor, an

enzyme i nhi bitor, cyt.ot oxi en nd a gytostatjc nt. 3 The use of
claim32, whéPei nm?egqt&@r@p@ﬁ%@ eperetn @é@@fp@dﬁﬁ&éw '9§}1tagoni st, an
| L-12 antagonist, an |IL-15 antagonist, an |IL-17 antagonist, an |L-18
antagoni st, an |IL-22 antagonist, a T cell depleting agent, a B cell 81

depl eting agedt, wweiigolated ahtibodytkpressed by o lagetrogllinaviny ATCCDaposit
thereof; a Cox-2 inhibitor, a cPLA2 inhibitor, an NSAID, and a p38

i nhi bitor. 34. Th(f,_)éé? &forf R8. ?111 i_gmgyop‘s-rglfﬁjﬂ 1, 2, 3,4, 5,6, 7 or 23 for
a nedi

the preparation/manufacture o canent for use in the treatnment or
prevention of a hyperproliferative disorder in a subject, wherein

hyper prol i ferigti oA phaimacduticaticompositidd corpeiing theesntibasly\of ciiml 5 213 4,

i nhibited or reduced. 35. The use of claim 34, wherein the subject is a
manmal . 36. 5T§e légg_of claim 34, wherein the subject is a human. 37. The
use of claims 29,. or 33, wherein the antibody is admnistered in a

16.  An isolated nucleic acid encoding the antibody of claim 1, 2, 3, 4, 5,6 or 7.

- 17.  An expression vector comprising the nucleic acid of claim 16.
| 18." A host cell transformed with the vector of claim 17.

19. The host cell of claim 18, wherein the host cell is a bacteria, mammalian

céll,_ yeast cell, plant cell, or an insect cell.
20. A host cell having ATCC‘ Deposit Designation No. PTA-5030 or PTA-5031.

21. A method of producing an antibody that binds to an IL-21 receptor,
comprising culturing the host cell of claim 20 under conditions that allow

expression of the antibody, and isolating the antibody from the cell culture.

22. A method of generating an antibody or antigen-binding fragment that
selectively binds an IL-21 receptor comprising:
(a)  providing a repertoire of nucleic acids encoding a variable
domain that either includes a CDR 1, 2 or 3 to be replaced or

lacks a CDR1, 2 or 3 encoding region;
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~trange chosen from1 pglkg to 20 ng/kg, 1 pg/kg to 10 ng/kg, 1 pg/kg to 1
ng/ kg, 10 pg/kg to 1 ng/kg, 10 pg/kg to 100 pg/kg, 100 pg to 1 ngy/kg, and
500 pg/ kg to 1 ng/kg. 38. A diagnhostic kit conprising the antibody of claim

1, 2, 3, Woaeba/08324 OF 23. 82 PCT/US2004/007444

(b)  combining the repertoire with a donor nucleic acid encoding
an amino acid sequence substantially as set forth in SEQ ID
NO4,5,6,7,8,9, 22,23, 24, 25, 26, 27, 50, 51, 52, 53, 54,
55, 68, 69, 70, 71, 72, 73, 86, 87, 88 89, 90, 91, 104, 105,
106, 107, 108, 109, 122, 123, 124, 125, 126, 127, 140, 141,
142, 143, 144 or 145, such that the donor nucleic acid is
inserted into the CDR1, 2 or 3 regioﬁ in the repertoire, so as
to provide a product repertoire of nucleic acids encoding a
variable domain;

(c)  expressing the nucleic acids of said product repertoire;

(d) selecting an antigen-binding fragment specific for the I1L-21
receptor; and

(e) recovering the antigen-binding fragment or nucleic acid

encoding the antigen-binding fragment.
23.  An antibody produced by the method of claim 22.
24. The method of claim 22, further comprising the step of germlining.

25. Ar e of the antibody of claim 12, 3, 4, 5, 8, 7 or 23 for the
,\& tion/manufacture of a medicament for use in the regulation of an

o Q\ response wherein the antibody contacts a cell.
v

e of claim 25, wherein the cell is a leukocyte or a synovial cell.
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27.

28.

29.

30.

31.

32.

33.

The use of claim 26, wherein the leukocyte is a T cell, a B cell, a NK cell,
or a macrophage.

The use of claim 25, wherein the immune response comprises cell

proliferation, cytolytic activity, cytokine secretion, or chemokine secretion.

The use of the antibody of claim 1, 2, 3, 4,5 6,7 or 23 for the
preparation/manufacture of a medicament for use in the treatment or
prevention of an immune cell-associated disorder by administration to a
subject, wherein the immune cell activity in the subject is inhibited or

reduced.

The use of claim 29, wherein the immune cell-associated disorder is
chosen from multiple sclerosis, rheumatoid arthritis, systemic Ilupus
erythematosis, juvenile rheumatoid arthritis, osteoarthritis, psoriatic
arthritis, ankylosing spondylitis, transplant rejection, inflammatory bowel

disease, psoriasis and Crohn's disease.

The use of claim 30, wherein the immune cell-associated disorder is
chosen from rheumatoid arthritis, inflammatory bowel disease, Crohn's

disease and psoriasis.

The use of claim 29, wherein the medicament is co-administered with a
therapeutic agent chosen from a cytokine inhibitor, a growth factor
inhibitor, an immunosuppressant, an anti-inflammatory agent, a metabolic

inhibitor, an enzyme inhibitor, a cytotoxic agent, and a cytostatic agent.
The use of claim 32, wherein the therapeutic agent is chosen from a TNF

antagonist, an IL-12 antagonist, an IL-15 antagonist, an IL-17 antagonist,

an IL-18 antagonist, an IL-22 antagonist, a T cell depleting agent, a B cell
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34.

35.

36.

37.

38.

depleting agent, methotrexate, leflunomide, rapamycin, or an analog
thereof, a Cox-2 inhibitor, a cPLA2 inhibitor, an NSAID, and a p38
inhibitor.

The use of the antibody of claim 1, 2, 3,4, 56, 7 or 23 for the
preparation/manufacture of a medicament for use in the treatment or
prevention of a hyperproliferative disorder in a subject, wherein
hyperproliferation of IL-21 and/or 1L-21 receptor responsive cells are

inhibited or reduced.

The use of claim 34, wherein the subject is a mammal.

The use of claim 34, wherein the subject is a human.

The use of claims 29, 30 or 33, wherein the antibody is administered in a
range chosen from 1 pg/kg to 20 mg/kg, 1 pug/kg to 10 mg/kg, 1 pg/kg to 1
mg/kg, 10 yg/kg to 1 mg/kg, 10 pg/kg to 100 pg/kg, 100 pg to 1 mga/kg,

and 500 pg/kg to 1 mg/kg.

A diagnostic kit comprising the antibody of claim 1, 2, 3, 4, 5, 6, 7 or 23.
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