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APPLI CATI ON [ 0001] This application clains the benefit
of U S. Provisional Application 60/598,03 1, filed
August 3, 2004, which is herein incorporated by
reference inits entirety. [0002] This application is
related to a Continuation-in-Part of PCT/US03/26818,
filed August 28, 2003, which is a Continuation-in-Part
of U S. Application No. 10/378,094, filed March 4,
2003, both of which are herein incorporated by
reference in their entirety. FIELD OF THE | NVENTI ON
[0003] The present invention is related to transferrin
fusion proteins conprising insulinotropic peptides
with extended effective therapeutic in vivo half life.
The present invention also relates to conbi nation
t herapi es using DPP-1V inhibitors and/or neura
endopepti dase inhibitors (NEP) and insulinotropic
pepti des. BACKGROUND OF THEjhngNTION Pr ot eases [ 0004]
Proteolytic enzynmes play an i rtant role in
regul ati ng physi ol ogi cal processes such as cel
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processing. Proteolytic enzyne controls the |levels of

I mportant structural proteins, enzynes, and regul atory
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arteriosclerosis, and degeneratlve di sorders. [0005]
Theeferancsrin gheitméiretieni on of Bi ocheni st ry and Ml ecul ar
Biology (1UBMB) has reconmmended the use of the term
"peptidase” for the subset of peptide bond hydrol ases

(Subcl ass E. C 3. Iﬂh@ SVERFITORF Ot ease i s
synonynous W th %é%?$%g§% ept?%ases conprise two

groups of enzynes: the endopepti dases and the
exbpbpofi tiabpsntiohi ch cl eave peptide bonds at points
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Prote |c enzynmes are classified according to their
c a(MUyI) activitytsamg BA2l rdeoptor agagramts tThe m¢ths®%1drmmposmons
be n rec gni.zed b he | UBMB: the serine proteases,

it aggtf %%WPWII?JFWQ%%? S-and
netalloproteases [0006] Serine proteases are a |large
f amaial/ed@acﬁ%r%&{)h)/tt I c enzynmes containing a serine

residue in the active catalytic site for protein
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There are over 20 subfam |ies ‘of serine proteases
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ancecdptgrsaviandathe ofceptept fod EL-Bdhmoogle H.-2d-hdLirldpHpt 2.dEs1 3,
(WIlk et al. 1983 Life Sci. 33, 2149-2157). Exanples
of prolyl oligopeptidase include dipeptidyl peptidase
IV (DPP-1V), dipeptidyl peptidase Il (DPP-11),

fi broblast activation protein, and prolyl

ol i gopepti dase. These enzymes di spl ay distinct
specificities. [0008] Proline is present in numerous
peptlde hornones It detern1nes certaln structura
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proline bonds. These peptidases are not only invol ved
in the cleavage of X-Pro or Pro-X bonds, but also in
wo bmsdegsadat i on of correspondi ng al anyl bondspCmusines/027912
reduced activity. Peptidases having highly specific
actions on proline-containing sequences are attractive
targets of nedicinal chem strg-because sone of them
have been linked to the nodul ati on of the bi ol ogi cal
activity of natural peptide substrates. For exanple,
DPP-.l S : b
P 1155 o bR SE N Apbiied] ERLIERLIGRy 16tk Bl Rob Ritine
( @Bsinhn (BPB) CVrodieisvdt-y06)s i ncreased in various
di seases such as rheumatoid arthritis, nulti
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capabl e of cleaving the dipeptide XY fromthe
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di pepti dyl peptidase |l (DPP-11), dipeptidyl peptidase
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of granzynes, which are neutral serine pr ot eases
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simlar substrate specificity to 'V but is only
activors latitealci di ¢ pH. Dipeptidyl peptidase |11
(DPP-111) is a nmetal |l oprotease. [0011] DPP-1V is a
serine protease conprising the serine protease notif
GABYG and havi ng [BI0dMARVOF aHE BPENTIONtyY. |t
hydr ol yzes a peptide in sequence fromthe am no
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hydrolysis is term nat ed when an am no acid residue
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P-1V substrates include pepti de hornones
andiseehetBR) ndsumEtoidhqtheidis §RAS dransplenitgraié raentionngeft ys.dhost
endonor phin-2, GP- 1, GP-2, gastric inhibitory
peptide (A P), neuropeptide Y, growth hornone
rel easi ng hornone (GHRH) and substance P, and exanpl es
of some chenoki nes are RANTES, CGCP- 2, SDF-| a,
SDF 2b, I\/DC I\/CPI I\/CP 2, and MCP-3. DPP Il possesses
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i ndi viduals may need insulin therapy. Standard therapy

requires daily intravenous injection of insulin which
wowdok/1353@8t t he acute synptons, but prol onged p&BUSIYS/027912

results in vascul ar di sease and nerve damage. Moddern

met hods such as transpl antation are expensive and

require risky surgical intervention. Thus, there is a

need to develop a highly effective, |ow cost

aIternative to the treatnent of diabetes. [0014] In

e b Tl
gl gle@sailonEpERritis paralf psofiidH(Bxantplds0- )0 Ex pideiieh W HRZYRre
or DPP-rV-like enzyne activity in the blood of

s umﬁe{z% i upé%bat@domrtbeneeﬂofcf@&awa}pfiw srthaHs fglénawise or
GBI B ML, &R0 R A TRRLR ERE ARG BHS or

hOstﬁ’ﬂ}iﬁ&ﬁs inheat astinhamoaé | Egartiple 32). | Ackocditlglyeategonists ¢ff

insulin by the pancreas, are_ substrates of DPP-1V.
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gl ¢masR-tdaped teidat bnpidhvem as @Rfine o¢ll-hssotlatedlisosderf eSg a
the inhibition of such DPP-IV or DPP-1V-1ike enzy
acdiperpenassasiajed, witheherepré peBeEiof eng os et @dsatyrede §¢Uﬁéeg ;

o GRS SE i o4 cBLE Ay BABE SRR mpeplises
al anythegayamyodytes. de and i sol eucyl thiazolidide as

inhibitors of DPP-1V or DPP-1V-like enzyne activity.
DE{OQQEO?*SCQIFI%D’@ Heanqaspecs thel inyentigifeptypisa agthod of tréating
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f Oﬂ’eﬂ”ﬁdné [detfeading)EinA/@r peoventaizd e ., phdvantihg dierd)@sélrof or
pyrrolidine group, and salts t her eof . Al t hough these
ar RECYaias reNErEnGa i rBlapssyf) & infppumatory of Ay pytoEBmupgdisorder
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tar E G.P-1. Protection of Therapeutic
Pep 8y dification[0016] An alternative way to
pr pmes]t Th@ HI-2PEURII R adafpbRisncandeGdpeiibtetdIo Secsubist ik, or
or GLP-1 from being cleaved by proteolytic enzynes is
t omrmmbﬂr;ptlph%oﬂloz 16311 Aetagrapsts, g én P%‘Pﬂﬁéﬂl%@ﬁh @ther
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bi ol o glcal activity. Sone general nethods of nodif
andiserderc qusexamlqaélpﬁ metded srrebessd to et or RravsRlins ¥ ec an
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advance of reconbi nant DNA technology and aut ormat ed
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el ey, (R AR AR iR Sl phof GrB ALy

pol ypepti de hornones may be synt hesi zed usi ng

aut omat ed peptide synthesizers, solid-state resin

t echni ques, or reconbi nant techni ques. For exanpl e,

| arge quantities of nodified substrates of dipeptidyl
pepti dase, for exanple the substrates of DPP-1V such
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sensitive, resistant or partially resistant to

prot ease cl eavage. The protease may be DPP-1V or
wmensbnzdzsendopept i dase (NEP). Mreover, the presBEUS2005/027912

i nvention provides conpositions conprising transferrin

fusion proteins and a second agent such as, but not

limted to, inhibitors of DPR4I-V and/or NEP. Further,

the conpositions nay be pharnaceutical conpositions

used in the treatnment of various diseases. [0019] The

Pr ?c%eergaerlnqyg sbr%kis?r Rl}.ﬂlg g@tl}%g{ypdspéta' ffb@o%i@&r fMYofE disorder

conprIsing aadm ni stering ranstérrin fusion pro{eln

ang.@ pul@asdry Gbeosiagtvdr A5@6is); iatedpiatory édbdidenie.©f asthma or

various di seases. The transferrin fusion protein my

beCOPR) nirsatenie disewles (/-2 etveluging allgrayheor g antgsiinghinglammatory

segan ent_. ternati . . i £Lusi on

pro %ri%ﬁr i°$4d rlnﬁ%)l gtgéiéééﬂrgéghsé%t% io%”%@?afgi@% E{)elghséiri or to
or [(BDYE TrdabBerd Gfa Aisdtded chéyen Gont ipus @gmiRthaiiges)ta.skin
Preferably, the second agent is an inhibitor of DPP-1V

or inflEmmat@yy 2Gprden - &1 Psoriapis)h e duesipplapflagmagtory gisorder (e.g.,

pr Loventian .nay..he i fi '
B S O T SR .o
I egtopicddorded, R RRA6IdGr@AYadRingIHE -2 oIPP2 TR/ antagonists of

cl eavage. The GLP-I peptide may be G.P-1 (7-37) (SEQ
| DhRi@resgmt)inyntion [ preterred6) (am no aci ds 1-30 of SEQ I D

090, 5 e G, I T2 R e PR R e
THEnBRAWINGSof 0217, gré@tbly, awhansant 8., hesbf IICLI1 @ATL-21R

enzyme map of pREX0094. [0022] Figure 2 shows the
r egeterred folierein 2¢ A “Hapl @mtagnnaﬁ’rrmi( JRE2AB1®agonon 2 3]

Figure .3 shows the restriction enz f P P

[ obiEr g AT ol T o R B 2T B R 2ffc i,
Pl pefdrebdRREXE4Q bidd¥83b]2 IRirgLra Rowsh RS affidty, e.g., with an
restriction enzyne map of pREX0052. [0026] 5&? re 6

s haifigity kenstang pf atdedsbabaan 20 i praxsferably REOw 367! ﬁ@@@mpre

Fi gur.e .7 shows b estibi et ion enzynme map of pREX0368.
[o@?@?ﬂé¥d@9§%§ gﬁg&%ﬁ?ihé %5ﬁ¥§%a%f i ncubati on of
GLfoolt 1 pFer &tatdpTe, lan NS 1 BEE21RVant dddRis8 € APl dSdeQivE/ ofr ghibit

amount_of active, full |ength peptide renmaining, as
meHs R dctbytydy nertrdixisple? .i b dngremibotliment,cheangtagonist can be

DETAI LED DESCRI PTI.ON 1. . Genera Sgih ption [ 002
S S S T S
deRgRent fe fPAELInghiRSldb(8in He@dLieRS In @héremitRidinient§,ake t he
treatment of diabetes. Insulinotropic peptides, such
asargagenist issaneangirlbrd IR aganthBr2banitbody agamaniigenindieg

treat ment, of t on-insuli g; dependent di.abet es
mefre DL tefesfed Piuie RIMLD Y R SGRPRE G RepPUEREA STl
asmplRuiiiddsh&s, netabolic syndrones,. and obesity.

O her useful insulinotropic peptides include exendin 3

antp0d Xk flone eabadimentethe IE124 &3 1Rsanitagonist spincanpidpt 3 Ideer

h . short nl hal f.- | i L [ i pl t :
R R R A AR N MR NP R
ExtR08d19:a1 WPSikgl8 dpedPEATY H9iBEdY Mal ma&adotmmf’e.gy,huhaﬁ IL-21,
enzyme responsible for the degradation of G.P-1 or to

oo ényILe IPeetentor, .9 hamanyL 124 aeceptos pdbyperitist drom dngigen-

sl pwed wn ile il I, nt.ai ni bi ol. ogi cal.

o By FRistihpGof et ot Fb e 1%ttt S Fy fragment)
| aptefdiSbly,aft ko B 4 hilaan, MamaRRed RIREHLS 8Flin I8 e8ndrited
thus a need to nodify GLP-1, exendin 3, exendin and

ot iboidy suliinmant ledl er newan le2l teoenterpalheptidm giseferably, the
durﬁﬁjan.of aﬁtion iq.vivo, whil e nmaintaining their

| ofPPSYY 53 FUTRYAPRAPIRON | ¢ advant ages. 2.

Definitions [0030] As used herein, the term
"derivative" refers to a nodification of one or nore
am no acid residues of a peptide by chem cal neans,
either with or without an enzyne, e.g., by alkylation,
acyl ation, ester formation, or amde formation. [0031]
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speci fied source such as obtaining a nolecule froma
parent nol ecule. [0032] As used herein, the term
w0 ciopegssddyl am nopeptidase activity" refers tBCHEHUS2005/027912

pepti dase activity which cleaves di peptides fromthe
N-term nal end of a peptide, polypeptide, or protein
sequence. Cenerally, the di pepti dyl am nopeptidase is
capabl e of cleaving the dipeptide XY fromthe
unsubstituted N-t er m nal anino group of a peptide,

L(N)ng ) gt%er bo%rg drﬁs The % aflla E niSENcILERY fafi %Hgth
no aC| resi due se ec roni € group

c otsd ﬁhgrﬂ@lt of aMIa21 Aoigpepiie, e. gis P inbjtstorydIn? 1 Gceiptoﬁ)lyldmg
Hs, He, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp r,

an@pm@m of guil-21 ppbaeriidsy @ Abgmandly21 @ﬁb'psiitldei@ ., 2 huiman

R gt AR ol A e 0 B

anSBQmet)di@s or & Keejubreh@ at baatt @%e 9004, %%m%%rtrﬂofalﬂfénhcal
DPP-11, DPP-111, and DPP-1V. [0033] As used herein

t hiberedp; iP5 enegdag higéﬁormpenqhestmdéoq e(SEHLFENES 8 hosyTeR> SH@IP
derV?iH) e?equé l‘fxf 1chQ 859 6%‘ B?‘% 5@%’5‘?%%% Yiﬁh&&l thereto.
genera I NSu

hym&e;giwwm the arBagdnise ﬁﬁ:hgieu ﬁ&gk@ﬁgthQE getﬁbﬁﬂaboat arﬁimbabeis
(pro) insulin bios§9the3|s and decel erate gastr

enptoy P #526n3d8 aEPEQIRNQ1Z; shirommbsu@umnp acigh d- 5(%QF°I 20-529 of
RPN T E ARk Ao P

NOmem@MnﬁﬂBoml mhz 1i réceplsreiRyypeptidy, B(g[,atselitblbjfragment of an
reference [0034] As used herein, the te

'i Hs2IR o @ﬁ?&mm}mf pplUs2 | RPBIPSISing ﬂpf‘e?ﬁttaeslbﬂw dognain of
ot PRPEBLARBIPLEEIR e rorp AR RS 81 BRBILEEE 20235,

or 2@2p6 65SEQMDAO 2hBuhan)yongoinbuht dminSucilds pops) Z[EB36 of
i ncl ude precursors, anal ogues, fragnments of pepti

suBBQAD D LgwAne), Rfeerife @d bnéthf coeﬁfmaihﬁg eu@iﬁdlciaeﬁ @ﬁ §ER ID
[ o@g’g 8%5\531’ or Sagg&L hgeeaﬁ lggs n@(ﬁb é%f) Gr 1%8}3 M%ﬁtﬁclale thereto.

erel ai‘ ITHCGUt acce

r.efoen 4] H@oﬁ@érﬁ‘ddd@h&ttaﬂhé aﬁeg&dsﬁ it b Gilksord Ibtatenamnpnsmg the
physi ol ogi cal | tol erabl e and do not typi cally produce

anafaresaiddl- low LsiZkirgagptoy @pbmituleﬁ eaﬁr@gmwts theedef ard, e.g.,
ga t %(Ii got LY égrtidt mg eﬁlz °33 o%g)%}) a‘i e )g’ i th%gglnobuhn chain, a

S uSe

t hestreLasr AFHTEMBB@)S%é;ﬁﬁid s)éqmee)pnﬁalpeefeﬂaaﬂaﬁbaﬂmemym
by a regulatory agency of the Federal or a state
goﬁléiqmmﬁtelrunclpd@taé tpaptrp frpganayt of alPHa?i&@ebermld@ﬁh%tlher

genstal. é)ifbm%?%g% ? PG QGOR%Q%B%T%LS%R@ e 8% WBbent

hes@dniL-2 mcdxﬁ;rﬁamgqtta éﬁf@é‘&ﬂhlaﬁ abmgia sy afirine @0 huheh H-31R,
toacorrp03|t|on conp risin agent together with a

ph@gnﬁf@éutbodhml}w@é@éét?ééi 3236, 20-235, 302406 SHQ mi@ 2
@1 ané%lg omRGRul arﬁl%lgl )éﬁla Clcfj%t ?8—3?6 8? ?ﬁgtelsbsl?lé ({nrt]mne)

s are chosen that™
ph@(féﬂéﬁ@éﬂ ByCit cEReEpontIt Aficdedtidel 67 SEQ IBINDLING 9, or a sequence
performance of the conmpound is not cancel ed or

i nitilpast 880t %O%U%Si%,eﬂﬁgo/eﬁlt ware idpriicat thewtnrend, 4., fused to a
ineffectiv d her h

or et bist s ePidE T Roe PR A g T
SuRh@aént! Ohdivy ehdih ortbemit f@@oxﬁ&if&h@&dn‘é&s Rotypey, &ﬁdlﬁtﬁng IgGl,

effect. This anmount is ecific for each drug and its
oGRS b bihln Gok T 5D} ind 166308 ors atz8 e R OR,

ti n o_t hat
a n%r Eetup & 1n8@d% the C?x[rﬁceglg}/ar d?ﬁglﬁp(%fl h}l/l%l%%?f, ?elhbr % ?‘rO{n egaout
whi ch, when adm nistered to a subject in need thereof
S sufficient to effect treatnent. The anount of
nodi fi ed therapeutic pol ypepti de or peptide which
constitutes a "therapeutically effective amount” w |
vary depending on the therapeutic protein used the
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proteins, polypeptides, peptides, antibodies and
bi ol ogi es. The terns peptides, proteins, and
weoioypepss des are used i nterchangeabl y herei n.PCT/US2005/027912

Additionally, the term"therapeutic protein” may refer
to the endogenous or naturally occurring correl ate of
a therapeutic protein. By a p6l-ypeptide or peptide
displaying a "therapeutic activity" or a protein that

i s"therapeutically active" is meant a polypeptide,

pe t iRt p

D Biiacly 1223) 236, 02s0 30936 3P RPN ROLHE Epia o, 2
Wi Huinan ibdigiraigoblulia Fprehiie(@g s hohaaiz@reg. duntmrieGof e.¢.he
t herapeutic proteins described herein_or otherw se

k ik ally ogqvenng humarsleG1 o5 3 mytated iforgn efdapanggGa). In one

{el

e R oMb Ep spenfndt PisdieEh BBl HRREYE Bpe Bhino,
a dtideage maasdatresua5diagd 2826l SBQAD MOHSs &aﬁlethe naturally
condition or disorder may be in humans or in
noRfCRTIRgrFeawingafo redugs. Fo rgeapiaribandipe. u@e)thffr@mb@}h%lt%él@d
heﬁlglog I‘%rétel ft rl{]@lucfe tﬁ@é){tﬁ%llulglr cg)ntr%u? gﬁtnﬂgne fl?&?ﬁ,s . .,ofrom

an tFation of - & conpound of the presen
| rabeat arfihoakllsilAzIcdeass ()ﬂ.SEQrIB\NOtliOF(guiriﬂxe) dhd eas.efused to,
fromoccurring in an anlnal whi ch may be predi sposed

t o» myEngimmyBeslohilindisahamde ey dpurgigdet; e e B1UBINe i@ e
-Iﬁ ﬁﬁhqghggﬁngﬁmgéggg natology_of the disease; (2)
rting t in an animal that is

exjoo151emaé AGicH proiciis Ity dﬂgltiohellﬁﬁfchmlb adinker sequence joining the

synmpt omat ol ogy of the diseased (i.e., arresting

f Uiisshapicis we ikt Rofragmatt, psatfrroﬂeégiﬂ HALL -8 the

SYIRL ARG Az (FboAPELEORhOad ol ARG an

ani na x efi'encin

PadelodrR@y car beSadﬂEdl e 0l- 0g-tefminhe oﬂlh& Q'MdeIbteneto, facilitate

reversing the athology and/ or synptonatolo%y) [ 0041]

Ase?ﬁH’S@éIthefi’f@‘ll(‘n exibidity, detaetian andiey isalption: oy RUrHiFatienf er s
OQF@Q ﬁbl " lteg gnt{l%x%tsl n?l]rs?o gér%*e%gsl fxgtl caL Ya %ts«%cf} B t{le methods

1 ¥ unct onal
Wed)ﬂ th@ﬁw%ﬁtﬁdfpiré KROwREFIGISt 7-15[ 00 47¢ eriBodifirel, h&rfﬁslﬂm protem
the term"palliative" refers to the abl|lt§_t0 relieve
oringlgdesin arhivo goidsedpacethoseri frovia s 8. FEQI By}, SEQ ID

KRl B RERPS, SN SR RS0 2o

di BENER33, SEQ HRNO: 31, ioy SEQAENNO: 19) 0 8keqi¥eneisdt dedded 26,80%,
the term "prophy lactic" refers to the havi ng

prYtect8% er emree@pntsqabtheaso aI@tqtlmj empodimenty ugg@ﬁlﬁg protein
Fo‘ﬂeﬁ ?ES 3 Onefélglaggirsgﬁl%% & tlen od%{d Bei\{:i; %ﬁ‘&g?tﬁfe S%@&%IC(E El’?&gen from,

acd.g, SEQaENe: 1, SE% ID XO: zmusEeg D HO)i:Zb, SiEa) I]IhNS) I86EQ ID
separated froma cellul ar component. "Purifie

FrHO&Qaﬁ&DrNQ s @E&MIQTQ%@E&%N&J% MTSEQ@ NO:38,0ra
h:%\’é uence aﬁféast 8¥ r# %@ d‘bglfblg n?{f‘%ﬂr %o% ?den 19:921?JretAs Pi'{e‘cfgrged

pure

n umls@h Q)r@téind hbef @E Smid @upresqharde sR6whUE BEQCIDaNOdZS or SEQ
preparation that is lacking in all other cellular

Com)btw @IGﬁQS)AfSJC el 19de H0Gaesrieativel e o @ pgguence at least 85%,
&?/6’?&5?}] \ﬁSQ/o 8{ r%lfg)e:@ tg:ﬁptg.\rltlfeg ol%_her%hlb\égl‘nfents the fusion

t;blﬁfeﬁpﬁiétdd@s ﬁgﬁﬁfno a0ld Rqudnle éﬂ@ﬁu& bg aGoReEdd deqittncbas
a curative effect.3. Specific Enbodi nents D pepti dyl

Pﬁcphonseraﬁe@ E. goiﬁﬁp @dﬁ@p?tf“r HHEQ HRIN@38 €BIGH- 8AnSfdped ases
t t 0
fdéA 18?0 %/e(se% he%?glp e%eqél][ar?crg agli]e%ts }‘I %") ,y%t’/e %8 %o OF more

pepti de
protein. Exanples of dipeptidyl peptldases |nclude but
are not limted to DPP-1, DPP-11, DPP-111, DPP-1V,

attractin, and fibroblast activation protein (FAP).
New enzynmes of this famly or with simlar function
but dlfferent structure are energlng [0048]

. . o I NSNS 1 R o



[0049] DPP-11 is a serine protease found in | ysosones

wi th unknown function. Like DPPIV, it cleaves
weemdosassant |y proline containing peptide bondsCT/U$2005/027912

fact, DPP-11 has a simlar substrate specificity to

DPP-1V but is only active at acidic pH Mnmmalian

DPP-11 and DPP-1V can be distingui shed using the

i nhi bitors puromycin and bacitracin; puromycin wll

inhibit DPP-11 only while bacitracin inhibits DPP-1V

petrdralirely PlodiorpiePpR, (RCRg R ey B s hRRRN Fblence

r edheases SEQ B NO129 orhAlan, anhh(S ad®é bequanck SrRbdedy a nucleotide
di pepti des. [0050] DPP-VI so known as qui escent

c efequgncs showsn as %étfpdzi@e% (FLG alopﬁ\r HGChe- specific

gF@_ﬁﬁ] ‘f“ﬁg ?L-a e}rli]t'-l!}?% a%ga%r(]{néﬁ%gg %@&i h d\J% ?DFt)ﬁ V{’ulsmﬂg)gotem

are’i eases base

C odeRaribhediterédh, da e deiitizvd br ﬁrﬂ&dft@hn@ﬁ’& ﬂJhct(oZﬁP/ﬁqolecule e.g.,

identity) (A«aki et al. 2001 J . Biochem 129,
mmmpept[cbas Proteiepe g, pp Pk’ fragmentin oo sxappie the fusion

tid ol \%
RSB B PEP R AR IR oyt RN o Byt
Bi e@heyi c$1t3ﬁ1Yca2 5c7upl1ﬁé AdbhetiSfulioh afioricovdMEHt-ak34cidaBR-oVbihkrwise)
is ubiquitous. The full-length.DPP-VII| cDNA codes for
antog®e o FosdOher HolsewapeHitichspchassangsibedp (g, Hispqctfic or a
?nlngglo/ f}%rgl%r H%to&?ns%%ldlyo@lg,n 0x19 %E‘} ?fgstﬁtlc agents,
gl me@spydthérkon. Purified reconbinant DPP VI
hydrol yzed the DPP-1V substrates Al a-Pro q)Pro and
€] Lﬁﬂmoln aeunbasmensi thadk-2bBP-2VR| antaﬂeamﬁsdeacn ed herein, e.g.,
po oline di | ope LVt
b B B Ru P an? G RETA RS 1y dnfoinagion
nefbfapl, 1F%H cORMbiTBdWiBOoBESderits, é/\%t thetapeld® 4@nts, which are
nonI sosonal . The sinmilarities between DPP-VII| and
forr{reating inflasypates/sir ghtopamuBE disardgrss e igs @rdagoader chosen
SS085508 RSP AP By R D i

[ OfE2itis qmﬁqtlﬁtps@hat{c?&@ﬁtl%ﬂ @nl%ﬂ@sméﬁﬁmﬁ?])tlsf)m it

the identification and characteri zati on of a novel
DPgiomvmlcin@ehnm @csinremﬂ@r@mm dispislet {ecl8| PyoEiptiFkiaSePIrptREY

Ut P b SO Gty By dep A BH Bfordpr e,

pr}ﬁﬂﬁi@ﬁﬁy@fbrédiﬁ &r 10R% Kibroafayl ahh@tegﬁﬁﬁﬁiﬂaﬁﬂnms@ensoam (e.g., an

spaci ng of the Ser, Asp, and Hi s residues that form
t hBL:#t e @mh@ stdisease rrulqppive golif) aertsanspleny staft sejegtion. For

DPP-IV ne 0053 hractin

U R O Rl

G artaddnfits, Algt, raa@htlnqumrahma1Reinﬁbod>e&%tanﬁg&abmda@d

shares no significant sequence honol o with DPP-1V or

an@a@nmﬁ thep@g s 2LR fysknanptgisg aa@mblﬁgirm lme@nt@ti, A peptide
ﬂﬁg%bggfc' oL scrﬁali moijecu Ci%? R?;org ‘gflrp %fgz?l v¥1th L hg/op c?ad}énmstered

i 'dase gene
t | wHkSnedMaiet hddifondl Q%«ﬂa]euﬂ?d &eils, €pJdenepi mdﬁes@tdkﬁ’r@nd
al so cal | ed proline oligopeptidase PO), was first
di grevtiefaster b;hlmmrs,emnamsmmsm gntaénfigmmatory agents,

oxytocin-d radin enz t n.uterus. (Wl ter
etl¥l 11 ol - Pg%ét TS ,(afggnf)woﬁ]%or ?/sﬁétw ager?ts,.as

cl&gmq&dg@aahde bonds at the car boxy-si de of proline

I n peptides containing the sequence X-Pro-Y, where X

i s[081YeBranplespf prefesiegiadditional tkarpneytie dgents thet eanite and
{Y%Oéﬂﬁ%hrggt t d%%/lor c orm@l%‘i%ﬁ 'wi n(;é%]%r %{fég %—?E@L-&}}}bantagonists,
(1979)). The enzyme has a high specificity for the
trans-conformati on of the peptide bond at the '

i mno-side of proline (Lin & Brandts, Biochem stry 22,
4480- 4485 (1983)). [0055] Prolyl oligopeptidase
hydrolyzes angioten3|n I and angioten3|n II whi ch

o o o - ..



possi bl e physiol ogic function for the enzyne, but
noreover it has led to the hypothesis that inhibitors
wo ooosREBsTan i nfl uence the nmenory process and BPODOSE®N5/027912
denentia (Yoshinoto et al. 1987 J. Pharnmacobi o- Dyn.
10, 730-735).D peptidyl Peptidase (DPP-1V) and
Substrates [0056] DPP-1V is agubiquitously expressed
nol ecul e that has been inplicated in the degradation
of several peptides and hornones. Various types of

- b ified and logical .. .
oy e DY S S0 TR 4 5P B RS rRERHIBPRIEE. cymetc
beRinisldah@far 6Iqmvftﬂ§ ghriey®REd fritidales 43 \atiti den-Hindilg flgments

1966 Hi stochem, 7:197- 201), sw ne Ki dney (Barth A et
ahther_‘@g174hafsbmd to N?é‘EF schubln frag&zen!twaﬂﬂl)“ recgptar.le-g., pSS or p75

oobiiae BSRJREFR B SerabSiRereh i o N B GH To A
Bi &Eé})férulg@:ﬁ@on SRofeih/ ENBRIL ™) pysaiD S UNFRédeptoM TG Fhsbwl
(Oya H., et al, 1972 Biochim Biophys. Acta,

25@0@1 Bﬂgqnzysmepagknmsqug YOE ki aopvertifg crgymmes (,TA1@E7)7

5 e i LT A Ll

m &arl g&tég% UﬁﬁV@DKo%ntiL@%zﬁhﬁS&ﬁE@) FhAPAY Rcule
210: 3 23 Yoshimoto T. . Biochem,

91m]183®t9rsl@@6 n(ellﬁﬂ@)()te a[l@ d}ﬁmpomumt hleolhum{mapammmé and analogs

TG AR T T e e,

| YTPPOCHikes al(dTNFlbanhlb?tBQ RAIGH & sofitié RAAE8IP-Sectin or
CD26/DPP-1V is a Type || menbrane glycoprotein with

i NPBGhsli iohithitpis fe.gd yinal) eptléaidsiehibitorsc aritibotlies Argctoheg.»
abI|Jt to bind adenosi ne deam _nas

i saniibg ﬁl@g%%rs@ﬁctg& qSHEBFTRICCERiPY bftac@%-lgﬁv). algams{f @R%NFKL
on [ [ ul ar

P antpdohfERD V¥l Brototrld ARUEAT RASOLUMIRHS thel Bhn 66
actdadaiinisiered G261 E¥fPrmMated svithear cﬁlmmm [lt-@1AR24R antagonists

di pept.i dyl peptldaseIV ctivity in its extrac ul ar,
do%{) ude pRegiRow0f 53 solyblg dragment (Y 1648ptoYH G- z&#f@rp 75
Ul T&a%

t h@%%ﬁ?ﬁﬁ?ﬁ%??ﬁgﬁ% ?]gsythg{wgg%ls 7t5 g&ibe pa@gsﬁgﬁa TNE
d eneemanlgemmn@mtaneﬁmméimmhotyex(airea tefloaomiidegbr a

1993 Proc. Natl._ Acad. f 90: 4586- 4590) DPP- 1V

i sslr%ws\i@aawmflh%rw%tth@ﬁo f-8eliditok®ne functi on

QT LB RS (B Mk el Py 5. e
s o4dtivite of oieraholoRP-d MafR® ckl hatuedCIDE QG rymshearodmT

The serum form shares sim|ar enzymatic and ae'h %@@
efélememy hiceh, m@rew‘qaﬂ S ntigien RECSPRIME CeHd b are 8-

I
o § R R ol ARG Er ARPRGHDENS RERALALE DAL, o5 2
hamixedro laeabstaitialle pghﬁed)fmrﬂlﬁl‘ie &Dq;opulauomnt pﬁMdetio Thhe

105 kDa nol ecul ar wei Iqht of the nenbrane fornka@?l it
do®sthed inghides comtacting thappwpngeqllwith ap He2 Mll-2 R antaggnist,
{
not By i BRERRER af HRCHbR Reretd PIEAPRBRLIEAN dedhopee
Iyﬁm’ﬁfmwdeﬁ ac#siponse to recall antigen.[0059] The
ic activity of DPP-1V resides in a stretch of

pr ot eol
aplH08ki i‘ﬁ%@lﬂgﬁr 2815Ch ﬁlilenlavgmogg’eqtgr@gg &epion proein that includes at

CUTTEnE B I P 0 el evsapbdyee o

or pelypephidefe.d. sa sbilitfle fraginefitrodan The 1R (ags ladaignteat om ]L-21R
pr ot eases such as chynotrypsin and subtilisin. ?

s TSN thp ébtfacailvlabé(g}ma% gugioe of hypay [1i-2 1 R; ¢ ge fom sbout
bi ol ogi cal activity of a |arge nunber of bioactive
protei ns and pol ypepti des conpri sing, anongst others,
G.P-1, the neurotransmtter substance P, human growth
hor mone-rel easi ng factor, erythropoietin, interleukin

2 and many others Pot enti al DPP IV substrates are

o, o A ~ o~ o, . o M




substrates for DPP |V adenosi ne deam nase Annexi ns

breast basic conserved protein Cofilin natural killer
w@eedob/1gskanci ng factor b precursors of a-interPEr/ose005/027912

precursors of interleukin 1, a and 1, b and

interleukin 13 precursors of macrophage inflamuatory

protei n-2-aand 2-b precursor -of- nel anocyte stinul ating

hor none precursor of oxytocin-neurophysin 1 growth

hor none rel easi ng hornone b anyl oid protein (1-28)

OB RS TR Reb bR PR AR Sy SERT SR A TRARD 4P b
S Ubtlut &hRD 2eids PPR6C20MDB6 S5 BBQUDENOI 1 0NBIugindy 8f thdodad by the
am no acids at the N-term nus of the substrates to

pr@streesponding mnglestidest FSHQ BNORP oa SEQUD NO:9piee 2 sequence at

preferred b faor nmodificati accor di.n 0. the

D et o% Aot o P ot Hos RELIT M9 REEE° FRlE o's8ona
TabbRty3 eig., A 5 ﬁ&sﬁj{g@,ran@l?ﬂldng [060RE thfh, A VRIBEMELE a
ANTA I fl I'NTERLEUKI N- 21 _RECEPTO? ACTI VITY [ 0001
Thiveavy pldin censtamh ragicas i thehariganspiypes inclndgg: 18G1, IgG2,

Pr oyj.s] Li.cat,i . Na. 60/599,086, filed . .
nulgGas 1SR Al AL B R SRS am (s fisign Rgjein can
Noinc Rk §@Bxirdéollufdr i6fhalresrafiaan 1231R2084 frofPitbu®hmMy &hds

are incorporated herein by reference in their
ent-28 5t1i-230, 26ACKGARIND HEQ HE NQWENT, OiR.» Fissd do,¢f huniea

I n ti 0 Th toi t t {
e B TS 5B B BOF G 18 PG oE  rhlige form
aW}Rﬁndan?tl\Bf}_. iR eMbBainRuk ithe Bilm4r Ec sehuddckhadBeen mutated

receptor ) activity using IL-21 receptor
aratawe or s1ose arfime anwlsroglsmakatedcad mgsadiics o andi? Scofodig ID

h [ re usef.ul. as i munot herapgutic agents. Rel ated
RS, Bieth F S ibiScaPea o FEhBFY o B0RRE . S ader

S haWBo BB ERSNES fRINPrOHh da8 ihdindo the bxttacdN@lat dordBin of murine
(Parrish-Novak et al. (2000) Nature 408:.57-63).

Delp? IR dmufrore gbevieminoawis b 36monip 6 oftSdiQ BaRQi 10 (murine),

cyt oki ne t oki nes .share C n.fold intao a

" 155 © Rabsed R Adnune PYRNOSIB PR EE CPa (G BUERE LG

of mtiiRe fe®PaloY o RS EthPES MBEndIgtdap i THESsiBh Phdteihs fiay
class II” cytokine receptors. Class p cytokine

r eassiptianally inebidgadinkhesequenset @iningfthe ILU-21R dragmgntith he second

| eplRte gt EREpTaiEets AR K G AEER . i by added o
| Lthd NLior IO-tedinub bf thd fidish pleteid B fa8i3itd€Ekpréssion, detection

hemat opoi etic growh factors, leptin, and growh
homdirdsql@ogrampu(ifics®n. Cyt oki ne 5: 95-106) . [ 0004]

H I 1:21 t | L-21R) .is. I t oki .

BRI oy T A TR Iei ibsedn e Lhaf EleBSs e fusion

Pasotesit BEcribedN&eiB: and T cells (Parrish-Novak et al.
00) supra). The nucl eotide and am no aci d seqguences

en®923In&n mothen aspecie thedokéntion Fegtires RAst celtsanidtvectorscenntaiming

( It _e%%g)eicaa%%s% fch%rilil\pe%%olmn P}‘/e\:%rglg)l/y,s t?lz %%ét cell is a eukaryotic cell,
e.g., a mammalian cell, an insect cell, or a yeast cell, or a prokaryotic cell, e.g.,
E. coli. For example, the mammalian cell can be a cultured cell or a cell line.
Exemplary mammalian cells include lymphocytic cell lines (e.g., NSO), Chinese
hamster ovary cells (CHO), COS cells, oocyte cells, and cells from a transgenic
animal, e.g., mammary epithelial cell. For example, nucleic acids encoding the

fusion proteins described herein can be expressed in a transgenic animal. In one



WO 01/85792; Parrish-Novak et al. (2000) supra; and

Ozaki et al. (2000) Proc. Natl. Acad. Sci. U S A
wW®7Z00813:38% 44. | L-21R has the hi ghest sequence PONUS™E3/027912

to IL-2 receptor b chain and IL-4 receptor a chain

(Ozaki et al. (2000) supra). Upon ligand binding, IL-2

| R associates wth the commonigganma cyt oki ne receptor

chain (gc) that is shared by receptors for IL-2, EL-3,

IL-4, IL-7, IL-9, IL-13 and IL-15 (Ozaki et al. (2000)

S ueg%bog}rg%%o he nualglc c?(cgﬂg‘igr Il)l% lftd:ﬁgﬁ&o e %&gdﬂ éf gllssu-ghssemﬁc

t Rabmbler &g ”E)&laﬂ{rﬁéd’y%pédﬂﬁ@pﬂomdtmlﬂﬂhé Qﬁhllbc&iyllﬁ)ﬁroduced in the
I ndeed, in vitro studi es have shown that |L-21

si tepmisgdnicanimpl. et example, thhéuwmltomm isgecigteddntoghe milk-of the

( 9@6@%3@%%1}1&81 §s adtr %I?A Jtoi’&&) rho s%hshNg%/ %%atetor r@ dent.

ﬁxgénoﬂl@?‘d eH"' ﬁi&ﬁ&enﬂ@ﬁ bﬂﬁv‘i@d@ b&Rs forPpeoduicing a fusion
regg?gtory effeﬁq of IL-21 in V|voa§g I|n1t2g) SU%NARY

OPpratefs, IBIE\!BI\WSIO]\IPM@)OB} deastiheshikereind The mmsq qoeimrlsm; ()
|nterfer| ty of and/ or _an

it 4 ft ehot RS 360 byt by 3Son 3 SIS TR
( ah&fumehar(besurtfPing Qlﬁeﬁ‘ifu@loﬁ%rotélh'f?othhleultuM}Frot):ms Préfluced
usi ng antagonists of IL-21 or IL-21R, are disclosed

( edcserdimgfterthasd maﬁhqd@raeei Hsceyorded.| L-21 /I1L-2 IR

ant agan r 2 | R pat hway
AP B8 prcinoy ¥ et FRARHlion R vides B TR b

-shiaBmideaticdl REmpb&lHonsL which mdtdd & pharmAyeutisaIRgacaepthtile 21
antagonist, e.g., a fusion protein that includes the
exdarrzar @hdl at lenstdorafl H-a1/ [L-ALR pntagonigt sulseatibed hersirFe.g., 2

PO RSP deBioBl bt el B RSP PP U8y

p r;ﬂﬂhﬁ&de\aﬁcgfcom%élﬁma&&ﬁpfnsaracuoﬁfbmiowdmwa 8r more
di'sorders, such as inflanmatory bowel disease (EBD),

r Hétﬁ'ﬂdﬂ@?tR antaponiists.sCompjnationsanfdipt Hn2 l/He-aR an@g@mﬁts end

ft vs. hostdi sease ast hnma

i HUGTPPUFEGE (o A GiRiigs A B win factor
g | AABItYsORERNAdsupSressantd darﬁslﬁﬂblﬁ%la%r? E?@ﬁp In@siabblié 4hibitors,
Expression of IL-2IR mRNA i s upr egu ed in the paws
of engpink agebitdr.cudéd cxtotxid aricytosBriApgents @s (escaibpd kergin) or

Furth rnnre use deficient in |L-21R showed
S By ATEE T DR Ry R atisRa o RN Sarp g0
A@@@&ﬁ&m@&%peapﬂ@ggﬂmﬁbﬁ of IL-21/1L-21R activity can
be used to I nduce inmune suppression in vivo, e.g.

f ol0026]ehr <pnegend10dpn@uem ph@mamutmimmno;lt@n ingludsisamune

orlLpr BEAtR Bresmidad S0Re sBe RRuPh e stifErel 127,
ﬁﬁﬁg%@ua%%caéﬁﬁol%a{rﬂexa @Jaﬁﬁ)'l’@s APk f¥iréd/adliticHaBthefapeutic

nore of mature T cel (e.g., mature CD8+ or nmture
CDvgen(§ tloatichs )>¢ ccmfannuletemml & edhpositidos elg 2, phasarcsphicedes,

d Kk yt 7 di t,
oA T PREDt e b Anraa Srdienti. iy e pESRE RS
C Ukrhfié tos Hﬁ@&ﬁﬁafer&h TNE |a§ﬁé%&9§ts (gEthifleAt, iithdn®sed; human or

| esseni ng, alleviating, uci ng, decreasi ng) and/ or
priewém-gengpr{ted gntjbodresy@rantigen-bindingisagmenfs, theyeof, that bind to

nt' ecurrence rel apse of)_an jnfla r
s B G PE e TRE S n iR  Canpds S b e TG roteptor
I n&l déﬁeawe@@mrsufs& gr 7y gdmpkhgeswbk@ﬁtTwrebém&ligbLm&laR
antagoni st, e.g., I'n an anount sufficient to treat

anebieor, MREE pré§ sha TiNFeredépg o kgér fusioniprotaim; AN engyme
sufficient to i bit or reduce el IVIt

A RHASEEDS i TR CoEBB P (TAGH] hibIR) SR ar
can be adm nistered to the subject alone, or in

conbi nations of IL-21/1L-21R antagonists, or in

conmbi nation with other therapeutic nodalities as
descri bed herein. Preferably, the subject is a manmal




e.g., a human, suffering fromor at risk for an
i nfl ammat ory or an aut oi nmune di sorder. For exanpl e,
wo bwone3kod can be used to treat or prevent, |iPCEUS2005/027912
subj ect, an inflammatory or an autoi nmune di sorder.
Exanpl es of such a disorder include, but are not
limted to: transplant/graft-riej ection; diabetes
nmellitus (e.g., type |I); multiple sclerosis; an
arthritic disorder (e.g., rheumatoid arthritis (RA),

j uyeni rhe i I [

R b K B L
( PingtEenabl ¥nti-BNI anfiBadikd) esthal BORYLIS inMBREHY) d.§.1 Siethotrexate
system c | upus erythematosus (SLE);

gl anddeflunorageisirolimus Zapshysinriadanglogs dierdos .z GRI-A79; Cox-

b P S SRADE: BT Tl MAGy A

Aslﬁhfﬁ{t%eRK@E OF soPSHIE RATIES )P-slldéBH Dr PSYEtLh? MRS (e small
fibrosis or fibrotic disorder (e.g., pulnonary

f i lolesils irdvibildry,emtibodieothes)o, eg., rae’slmdl@itorﬂfsadhcgo) @etrogen
( ast hna _ar CQPD) ic disord
i rrempaqrrbgtaaaﬁl%é})gaﬁynlswrﬁ R 8 ariagnintat ﬁiﬂ%ﬁﬂ@%ﬁ?d
di [
o SR oo heh Sy B o el erc AERE CofSmulated with
c hasein nidre HL—IZ[MIIJSZ lﬁrmmmtsomlsde @neskinmore of| aesmhﬁﬂ@frygment
di sor der , psor|a5|s%- | esti nal nflannq}
d| of Gy He¥ rqcspt@r e 485 GrgAuwan I LEEeP o Qralesy s thereot,
t I r
arobt 1 PR IRe EEMDATAE sl ot M-t PhIER: ERBREL ™)
| Lmethowé¢xatd, la]liﬁoamdleagm 1ssdlEmee (rdpaenyping o A anabwgetheieof) e.g.,
's éreferred [0010] hi one enbodi nent, the
CoL719.- 21R antagoni st interacts with, e.g., binds

hl(J)[mai'h Flaigs bR et TS Bl o

angragsn s hfopridisortiér-id hubjattaggna ﬁia,mmailes ge athumh yThe
and reduces or inhibits one or. nore I L-21 an

| Lmethed gefudgr:tadaynistsriag & the gubipgtagdhd(id- ?oluRq%Pt%%?nlSE g, in
| f
0 AR i R Il o ventthd B8R boun

10&icient tairthiiobereguef iamadie\cell abrinity abidfor bil nhmbélO 10 otk
1 or stronger [0011] For exanple, an G.-21/TL-21R
anfapdinent, g ﬁtcrpé@ @é@dswa plergicrsthera. Ipanother epbqdymeny, the
by e
Vot Bl Mo mari RO E 2B Abreic i or alergi
f r ageregdstritfs. dn ohé eRbbifriear thetID,-H / ]I_GIIHEhntﬁchﬂlét rcagbent |
e.d.,. an i nmmunogl obulin Fc region. Li other

e sksRinisieRRGIn cORDination ok oUieR thERES 28epL 3 £R agivtokine
a r

i B AR Sk B B A
peiphibiter, arlewkostid@lel antagbrist) b éronohodilatorf a btd QJa?l}eritobemme
enbodj nment, the 1L-21/1L-21R antagonist is an
anfgonist, 2p ARIBUSeRRNIC, PT 2 pastsllisiabHizer. JExagpples of preferred
a%éﬂﬁ%ﬁt@ gﬁt@ %e{t cﬁgg?%mﬁqﬁ?err 1¥n {uglCtIOI{ t\]' hgﬂtIL BeAY.21R

noc onal or single specificity anti t hat

bi slsgohizt iol.trébl, angel@rate, Wmelhtl.an%ioplod1sam'ef i.ncﬁﬂie e.g., TNF
receptor, human | L-21 receptor peptide, or

anarﬁ%aon@%& gd‘PF?@OPllstﬁgHﬂeH antagonisey 1l g@n agamstglly-17
v f

L E‘éashﬁ%ﬂﬁféhl’%% agents, B ccl
c hdldﬂﬂhirtllng agelfts Imethdﬁ(d‘x(ateg mﬂenah&ﬁ ﬁfdhlnhmc(yapianwhmb‘mmnalogs
I L-21 or_hupman_I L-21 receptor pQ 4£ |de ferab
{ oAt ISy SR LA PHeL VYA BRSO
ot her enbodi nents, the IL-21/1L-21R antagonlst
i ncl udes full Iength, or a fragnent of an IL-21
pol ypeptide, e.g., an inhibitory IL-21 '
receptor-binding domain of an IL-21 pol ypeptide, e.qg.,
a hunan IL 21 polypeptlde (e g., a human 1 L-21




NO 18 or a sequence at |east 85% 90% 95% 98% or
nore identical thereto. Alternatively, the antagoni st
wo nonbasisss ful | 1 ength (e.g., from about am no BCI/US2005/027912
1-538 or 20-538 of SEQ ID NO 2; or from about am no
acids 1-529 or 20-529 of SEQ ID NO 10), or a fragnent
of an IL-21 receptor polypeptizle, e.g., an IL-21 -
bi ndi ng dormain of an IL-21 receptor pol ypeptide, e.qg.,

a sol ubl e fragnent of an IL-21R (e.g., a fragment of
[,Olﬁhglzir} arH) rﬁéqselﬁ ehlﬁsen%onrfgz%%e!s %1ae &(} Pogl?#a?] oa%eho te, or

1- B3%ent hn 83@1m121@ne2&5ord3£)m2a3ﬁ1bjkfct SE( th&hdiDindIudestman) ,
or from about am no acids 1-236, 20-236 of SEQ ID NO

oactmmr&‘temen); to the S@hl@emuﬁb%l/ﬂhél%emﬂ&wn@g NGl an amount

ng 181%' tgo ?rgbte /amgl%yateggro/grgye%e dl?oa%eﬁ or grg i e%}ﬁgun% sufficient to
[ Okt dtirediiRe ifiHaAE LéTBAdtivityRAdARNEADARKIS. [Sorke ffrﬂﬁddikﬁent
protein conprising the aforesaid IL-21 or EL-21

r ethepuoimpuhy disprdedisdupys, ¢. ga§h§nth$ onm@n@zﬂimamthee g.

ﬁ(‘%ﬁ%&%ﬁ%ﬁ?ﬂst% ﬁ%d%nr&%?’ed lylg S d"?’h (s tHér
poﬁliéﬁ%@ﬁticda%eﬁteage AGSIokite iBhiBltef, @rgrmhemmhmbnbn ahhe

fusion protein 1 ncludes at | east a fragment of an
| Lummlqsupg/rpf@pmts areanthiflangnaleqyageet, ®melsioalie mégibitor.am

bl e fr nent f _an 21R
Fr SR gbi e rr BT fner EPbSedoeh ooy ofpreferred
doimeipetic 4pehts At @4in b AdRinisteréd inRonfinBtion Wit h dlDQll IIL-21R

am no aci ds 1-235, 1-236, 20-235, 20-236 of SEQ ID
I\IOHEa gomiptremireat, cameﬂlpmw 5 PravearanRyteimImime tispaier iriudeze 2.,

Fﬁggﬂ{?ﬁaﬁll\lgé Ig%gqnészg Hdﬁﬁgg%gfnﬂsﬁnﬁyﬁ ?n(?@gomsts IL-17

Seﬂu i%tsa'ILJlSﬂﬁltag&ﬁ% 19095 aridénis88 Yocen-depleting dgdmts Badeu-
thereto) and, e.g., fused to, a second noiety, e.

p odqm@mgl agents,ehlproquine, ihydaonyeilenearing, mﬁb@tnexatm lqﬁcsmomlde

SRR e R0 of Rl e FROR Ty 2R b ppor
| INS A& and bg&dhidits. and |1 gE). For exanple, the

fusion protein can include the extracel |l ul ar domai n of
humm In 2orher espget, thermmramd@@tmeﬂ oethoidg o treap.3@neliorate, or

236, .2Q-235, ,.20-236 Q fused
bR AR T OGP Henahod inedes: e Re
e. ale,sutb}e&% L OG-8 ROantagbnibdt ek ainl i aBfoRHl gdfﬁaeﬁtttmat
lgd@ or a nutated formo hunan’ lgd). In one
emivodiaratas qr ptrﬂ@nhilnmlrcsomﬁrgeqm anareouna sufificient tminkibd@r seduce

one or no . No_Ac nut at e t res due
oSt S B B i, RS, e sl SRR b
SERIANER fbﬁﬁﬁrﬁﬁb’@?aﬂ: ﬁ]té’rﬁﬂ%@%ﬂ (e, e Bbrokis, rehd1Ebrosis, or
enbodi nents, the fusion ein can include the

expulameaﬂymmsmimnnabﬁbmmgnbsomerzqm fikwotgc corfditin of the

about amino acids 1-236, 20-235 of SEQ ID NO 10

(nﬁ%rne) and, e.g., fused to, a nurine inmunogl obulin

FC{G@)@ o &ﬁ)tlger aspeet, ! 't}{belnlv&ﬁonQ’ezﬁures HéfHoas of @5%plaind or
ated formof nurine Ig&a). [0015] The fusion

pr gna&mgsarg@y tasdaiést Poedlsity aiswykaiddhe methﬂdenclg@maérmmstenng

| vl e Suet sl TR B ahtaiofd b G S mE ARG
| Nt sBRtaBBR 8F LARMS T}fédﬁlgéds@ﬁ@hs@es ﬁ%s@&h&dﬁﬁms

can be added to the N- or C-term nus of the fusion
pr wekide, tu afeaot limited ¢o,exprlesgi bidneys tiver king| mpm1s,|bpye

det ection, .and/or isol ati rifi atl
Py B S e toef Hssh g e FRieo i ohg dhrepgiment,
used in the nethods of the invention are shown in

FIGS. 7-15. In one enbodi nent, the fusion protein

i ncl udes an am no acid sequence chosen from e.g., SEQ

I D NO 23, SEQ ID NO 25, SEQ ID NG 27, SEQ I D NG 29,

SEQ I D NOSl SEQID NOSS SEQID NO 35, SEQID

A 17N N~ N N~ 1 R 17N 7NN o o o - o, oy ~Nr—nzs



i ncl udes an am no aci d sequence encoded by a

nucl eoti de sequence chosen from e.g., SEQ ID NO 22,
WEEHQeME33%0 24, SEQ I D NO 26, SEQ I D NO 28, SEQATNUS2005/027912

NO 30, SEQ ID NO 32, SEQ ID NGO 34, SEQ ID NO 36, or

SEQ I D NGO 38, or a sequence at |east 85% 90% 95%

98% or nore identical theretojzPreferred fusion

protei ns have the am no acid sequence shown as SEQ ID

NO 25 or SEQ ID NO 29 (FIGS. 8A-8C and | OA-1 CC,

oaob g iF 2k aufeolisl SAUEPER R h EGphinHRdt wif haltpe

t hhefapsitR bgRhOL.8l, A chidkinedesibasy, aFtdvath dsdieh ifkiG N ae
encoded by a nucleotide sequence chosen from e.g.,
SEOuEynqQsapmassent, SEQ-Dil@madoryREas, a Bstacliandibima-an

1CC, ivel - %, . 909%
ossiBBROP s SYen e LT BTG BRE FoPilan ) referred.

t h@lefa%&ﬁtml%lt@ttlﬁt BarlBSadriaistitd i @ajuhcEEWRATE-23/TDWIR
as SEQ I D NO 29 or has an amno acid se(%_lqence encoded

byardagenisteiotiude esapaeycisryNaspesingED -G NE-SantibpfeEs, anti-

acCoAPaRpesrerCRAL shitlive kL RIS R BiRis g

hefod ) £ R&biRe aslRkl, Vi ihv@ionrfedtinek @ thdibdasTv Mahting and
functional nolecule, e.g., another peptide or protein

( etreptingartramsplantigrafyresipiont feoympkempdidransplantygrait sgjection or a

P s St etah ol e- ALl 0 B EChSuE R e bersus-
C Ol idRBase4EVRIDE THeSh&Red HRNRIeY RiefiityinkSSaibjedt WRA sPhiptoms

otherwise) to one or nore other nolecular entities, .
sueftransplant/gaft réjedtipn Gad gdministpiingarcili 2 Wilo? | R antagonist, e.g., in

PHESGr SR e —
| NS RABLRIINP SHaRPMnt/ghafre] dotidr inlchrdd 1% amiflaBAR#Sh Sdecreased

described herein, e.g., the pharnmaceutical .

c oongess furictiors, abhened biopsy, @nd dibiasiss tle peethé¢rrenghwdinenis then
therapy, i.e., conbined wth. other agent e..d.

¢ v S ara i Petof A e R S E s RE s B

| NfrhRPTHRY Sfalt rEectfihl a3 8erHsSRIART With Bafkplan® gflifsefed86n by
chosen fromone or nore of: an arthritic disorder

(i adrhimbtergpgRA IL;20{e ) IReantigomishit oi d arthriti s,

0s hritis, psoriatic arthritis, .or ankyl osi
Spﬁﬁga . mtl’ner Sﬂ%fct’ &Ileolﬁ.g?ltﬂog Sarmtreﬁ Hegfodg?%ég% arr.leril%rate, or
| nfleasRtaREarligh@t RRICtiOR ofa disBRIeF hsasdiftkd vﬁthrt&ig;blﬁﬁtgiﬁﬁ’
disorder (e.g., asthma, COPD); an atopic disorder; a

f i Ejastion indd subjeter Tliemgthod dedtwiss administéyingsp sheosubjeict an

ant BHA1R Hiaghifhin o Aot 2 leshcF SSbyele pEptevent
or (4. aRailcans figl ¢ Lthé Rij&Eioh @R in PAmENARRARIent {dEnhibit or

conbi nation therapy can include one or nore
| Lredu¢d immurR ceHtagtyaty andéor cellgumban Ehetargans-op tisges

anti-11-21R antibody of anp,aptigen-hi ndi ng fragngnt

¢ nspaspfintegaf (bR g Pt SBERTer o PABTE T roe

I eGRRLRY Tn BndERbIHR AN T LAY 0F | FRartAFnlist B B&€arBinistered in
i nhibitor) cofornulated with, and/or coadm ni stered

wi ¢dmbioateonowitiranathexdirapesitialagerites. g pe cytbking gdwhitor, agrgwith

one or .nor.e cytoki ne and growth factor inhibitagrs .
| ARG S IR TRUmoS RS AR Akt Bgmuylery dgent, € metabolic
e Aok Canl dAR1RE triBiitor, SN ANEBxicABEMR] §rOF Stosttid/ a%ént. Examples

cytotoxic or cytostatic agents,.as described herein.
[ 009 tfeEed theransutid agentsftbatraad baddiniriigers in peyg@séign ivgth

o 2 e 28k aileerne Sk adtePiforded wSinhfita Geion

are not limted to, one or nore of: TNF antagonists
(e.g., chineric, humani zed, human or in v ro-generated
anti bodi es, or antigen-binding fragnments thereof, that
bind to TNF; soluble fragnents of a TNF receptor

e.g., p55 or p75 human TNF receptor or derivatives

s o 1 1"rAn IrF~r- 1 [ - 1 o~ — g— ey




i nhibitors); antagonists of IL-6, IL-12, IL-15, IL-17,
IL-18, I1L-22; T cell and B cell depleting agents

W@ 200g/13538Nnt i - CD4 or anti-CD22 anti bodi es); snmapdT/US2005/027912

nol ecul e inhibitors, e.g., nethotrexate and

| efl unom de; sirolinmus (rapamycin) and anal ogs
thereof, e.g., CCl-779; Cox-214end cPLA2 inhibitors;
NSAI Ds; p38 inhibitors, TPL-2, M-2 and NFi b

i nhibitors; RAGE or soluble RAGE; P-selectin or PSG-I

| n?ll:]glo d?egé tﬁ %c’tln c'%‘l o%l g%ntflbégtﬁhzi %’ﬂt}b%ﬁl%s antl CD4O

nj;
e sdnitibgeias, a6 PDAIL :hﬂib@dl@ﬁﬁiﬁ)i aB @D Bi4SantibodiRB- NFkb
ant agoni sts. Mbst preferred additional therapeutic

ag@f3dl Thafolloainpictcefdenmsvrs veaddnterrhangsablydierin My ed and
W § e, 0 21R. anta onlsts i ncl ude one

or Iﬂ&‘ig{ ?‘nd pg«pg g‘f B?lep?pulda?félﬁfl P E)cfte “TNF receptor,

€. [8034]PDR1RE othéRvibiietimed N teSIGREH Qhd SierdigicitdBdsi vé8& herein

thereof, e.g., 75 deNFR—IgG (75 kDa TNF receptor-|gG

f Uwive mhqﬁameemamr@\aememnmnly nedenzieodlvnene, ofloedmmcshﬂldle the

Oty S R HARIRERL) ARg AP RE R0 ot o
degufasdng & thoBeMBcrildlheRh bt B/useq ifthe prltEcast ﬂg%'i‘rﬂgyof(lﬁe

one or nore of: a mature T cell (mature CD8+,
| yimpéntisndsuitibleahéthodsemne mpaterialeare Yiesarbed belonk Abpublicgtions,

cell ., anti resenti a dendritic
caent AR Ao REE s DU sl AEe oo e AR o

C&htSrpofitdd by réfetdnt€ th MEir dan6réBs tIANke @dsé ¥f EAlidt] 186 present
i mune cel | popul ation, is provided. The net hod

i pecidiestiatg mcatﬂmmgefmﬁ@nsmdh@n@rel | Inwdtiwoa,nthe materials,

21R anta oni

adeePeta™ S EmEtRR Beafuthrty B FlREReRs of Beving

| 0SS Ofldr f@fireyAddyadvhi@geblof kie m&{da;ﬁrmﬁsbe ?f)areﬁtrﬁbm the
i nvention features a fusion protein that includes at

| dfallowing detagled descoptiomand cl2imi. pol ypepti de, which is
capabl e of binding an IL-21 pol ypeptide, e.g., a
sol ubl e fragnent of an EL-21R (e.g., a fragnent of an

| L- 21R conpr i sSBREER PESERIPREEN IOH HHE MBRAWANGS nur i ne
or human |IL-21R e.g., from aboutam no acids 1-235,
1-[88%6] BIG.23¢epictdthd 301-thgRDNE sbifdicAcé hﬂrﬁﬁﬂﬂe ILQZII(/MIml
about am no acids 1-236, 20 236 of SEQ ID

( rfﬂrq S eotide SANERECATTBIPONHE tmIciesident2 A @ﬁﬁE%@M@Q

oS Gob 0G4 28Beabr ik api g Moup R LRI Blg bR

e ISllr21H/lMEIdl t PG, aA&epmwkheahﬁﬁd/am@s@luen@ dmwﬁept i de
(e.q., an inmmunogl obulin chain, an Fc fragnent

helélv%/H%/NHﬂﬂ (eerFespening edhe Aminst acidsel-920 ¢ mé%%es

e ey B aperP ™ phBShyie Iols phekaed B spscan
l nmthl eéoré belexw@&ﬂcle ). URereiida predﬁwaafanbmeﬁmne domain
e.g., fromabout am no acids 1-235, 1-236, 20-235,
23t 28800 AciGERI 7+ N SEQ HANO:¢0 @undeflu@ébl Rredictgd [signaking
| TEOBIG0 2 b ek B 1 /HHRB ab8Co6 €25 and RS

or a horan 1 one

engeielb Aeidt 310524 (BoRR I EndREIEHEAN GE @ﬁenﬁeeﬁ 16%Ht et /Andho
one or nore amno acids, e.g., nutated at residues 254

aretidBmitEns Q8 119, A, 368, 3f9r7oﬁiiC’c Né) af ﬁEQtIPd‘éosl@q ddsce
F
T R

dof¥ed fesidlie TU8 (ifarkd, b3ldRace type). Mtdﬁiaasﬂwr cw@kﬂf.g si€d i@slude,
1-236, 20-236 of SEQ ID NO 10 (rmurine),

f Laseigo peids 393r3P3 aed amwarasigls G015 A 0|E§E&1151 No(l@ gf%G 2B
murine 1gG e.g., nurine Ig&a or a nutated form of

muri ne | g&a). The fusion proteins may additionally
include a linker sequence joining the IL-21R fragnent

to the second noiety hi other enbodi nents, additiona

am no aC|d sequences can be added to the N or

~ o Y M Y . MY - .



[0022] The invention also features nucleic acid

sequences that encode the fusion proteins described
weooeiss38§ 0023] hi anot her aspect, the inventiP@r/US2005/027912

features host cells and vectors containing the nucleic

acids of the invention. Preferably, the host cell is a

eukaryotic cell, e.g., a manmpdian cell, an insect

cell, or a yeast cell, or a prokaryotic cell, e.g., E

coli. For exanple the mammal i an cell can be a

t Ine.
ety it R SrbEyes o i PR O RdTRg SEQ
Chiipes e T I8dafibn BF HeYprédtb®siffdiquetbd 2664t asmn@ RENS B19 of

cells, and cells froma transgeni c_ani nmal,

wﬁﬁ@@ Iﬁé@ﬁﬁ,h‘é’ISP@N S aeatif (atrwt amkermgids, 21ﬁt2dl7@|f SE@diDJIIQJO 2);

e B R e e e

t heE® lﬂD'I‘ﬁDQ (@RI &) ParR i RE&fedU TREntla D BAR WM iR s s1t%fs dlenaling

tissue-specific promoter (e.g., a manmary-specific

proatieany ST dmklrmtlieb mlaoanhmid@c@ue approtimate location of

tr g enlc anlara . For exanple, the fusion protein is
PECUSS 158 he milk of the transgenic ani mal, such

as [0838]" BITS FEipicts G RP GomPRIsdR of AMEER andR@kine MU-1 cDNA
rodent [ 0024] hi anot her aspect, the invention

preqidess @opespadmngfto rnugdmo doids rhg2695 foli SEGNIDPNOX lednd nucleic

o Biso 20N BIBNAD, B oL MG € e Urts,

CehlrMD-1 BenBiRIA0L 1 i G){;?PIlﬂafo@teké“ Gap SWEizROL 80 CAle'etr eQ\/Iatch =

medi um and (b) purifying the fusion protein from
c ul G- Q10 Lemgth tVé¢ight B otiveragt Mesowtadi 116.000, Rdn@leldmtllyo'ds
arqe}seﬂlltqso provi ded. [0025] n another aspect, the

on provides conpositions, e.g., pharmaceuti cal
CopRYe Fi®NSde \M% & AN MSSisén WE 'HﬁﬁﬁH vrgal ﬁr}zitem
acceptabl e carr| er and at |east one of IL-21/1L-21R
an(tcagcﬁppadhngso amsor dchisdf BEINNOe2)gind ﬂae lfnusn@MLbﬂ Pretem

C%é%gg@ﬁg o I%I‘T‘l 0 acgiﬁ&? ﬁ»&g?g@lt g’QnF(BC 8" E PN as generated

%%L@gUM@%inBaatcidoéﬁbthuttldﬁpm%xr@lreﬁlkbkfa%yﬁelm@ﬁ1992)
ant’agoni st s. nmbi nations of the I'L-21/iL-21

anPranoNataét/k:adn@czaUc&A@9 ®945-19n Giepapmeateisc @gpziWelght 8,

(e,0., e or_ pmmr t oki.ne and growt h factor )
P ateE A g s ot b 0 Ryt RS 03
ageDt s 1d%ERPOk5 96 nhi bitors, enzyme inhibitors,

and/ or cytot'oxic or cytostatic agents, as described

hel0046]) FIs. Sadepdnﬂi i geiltiple sguenc@ralignmegtarfi the pepbiadels of
A LA T G

| Ak ORI 110 BBtal ARG SENEBANKE- AcbbdstorR

ant agoni st and at |east one additional ther apeutic
agMﬂ6062)n Laaqsn an«hﬁamMenﬁahrhqdcmmnﬁ}na ohderbined: i Gmserved

R IR N
| Eé%r[ﬁﬁﬁ% %fl&%l aré Q{H?&%dtﬂgﬂ[}-del‘i‘l‘nﬁr% Ma%Hol- deE”E

R ant agoni st I ncl but are )ﬁ)ot limted
t 0[004HeFF. tnaapéctofignalidg throtglg M- ét MUJel ghosplodrylates STAT 5 in
humani n Qr in Yr o- gener.at ed an odj es,
an@m@%ﬁg%ﬁ?@rm 1f3%1§ i nderEF s%%c[ltl?lrfaﬁpeﬁ?ﬁ@ ! d%x
SOA n%?ill MISB 196sufts TIN'I_ieg {j‘s\%m)ﬂﬂatlo% - STAPI5§ apefll D‘Pxﬁé

F re eptor or deriv es "t her eof .
k didRtdstp@. (TFBatkidat diNientrels eptherchiméeid BAF e‘hceﬂils oméu Ih—

ENBR 55 kDa rec tor fusi_on protein;
TI\TIQS‘EW%}%?‘%PBQ@’MP&O}@ éTg3 a41g%GRJ€F Pi ng enzyne
(TACE) inhibitors); antagoni sts of IL-6, IL-12, IL-1 5,
IL-1 7, IL-1 8, IL-22; T cell and B cell depl eti ng
agents (e.g., anti-CD4 or anti-CD22 anti bodies); small
nol ecul e inhibitors, e.g., nethotrexate and

I ef | unom de Si roI I mus (raparTyC| n) and anal | 0gS.

I —— e~ AN " N




receptor beta (ERB) agonists or ERB-NFkb ant agoni sts.
Most preferred additional therapeutic agents that can
weoosnssdss ni st ered and/ or cof ormul ated wi t h onNECDUSI0F/€27912

I L-21/ G- 21R antagoni sts include one or nore of: a

sol ubl e fragnent of a TNF receptor, e.g., p55 or p75
human TNF receptor or derivatigies thereof, e.g., 75
KATNFR- 1 gG (75 kDa TNF receptor-19gG fusion protein,
ENBREL(tm)); nethotrexate, |eflunonmide, or a sirolinus

r ' r.an,_anal o ther e. a, ... - 779, .
OB FIoY, AnBheRR Rkt Rt e Riflansideanp fhio acid
rre;eae&fcei Of Rur®aL IL- 2178 hoRbRAtEicoREspPh@UE RS ardthocR3I20-235 of
di sorder in a subject, e.g., a mammal, e.g., a hunman.

ThSEQéDIN{a 2) fiesed dbthe aming termingt noﬁ@n@bbtteﬂea% Byavenceand

[ EL-21R f
{ ifspuds Gamg i SEsegdnge®) pihoRlRas diy afipshid
a”%ﬁénc%élﬁrfe'sﬁbﬁﬂtas SEQ' WO i SESILS KO- DFLB 6@ dly.

activity and/or cell nunber. In one enbodi nent, the
at [99#3] BIG®rédeBCidepmt arealwmeasoﬁm nu¢lnotad¢mnldetmmo acid

o vRterrao -2k PPl oy CoPBong g e deid
eni 88 9gASEQI D NO:2) Tulat BRI EHHRRNS VlaI ahﬁ’nKeIE (c?oHe'sﬂ»or%it@ to

ant agoni st can be adm nistered in conbination with

anatimeacidh @B &B348 of SEQIENNO:25) tp huraarcymmkm‘?ﬁobuhm@l ﬂg@'l) Fc

RSB (APPSR el i B o7 d SR 6 18955, 1
br grehadt had Shinotackquaicadi8RRGOR LPSEGIPNOI24 A SEQ ID

antimuscarinic, or a mast cell stabilizer. Exanples of
prNOeZSre@pcdﬁmeb'peutl c agents that can be adm ni stered

nIL21/ nt agoni,st .to
¢ rOBEAY KRS 1O ot depis? S plagplint af Bg P i ipip i
i ngdobdRes 6f Riman N2 AOEASRBIIAkSdontdin &oﬁ%ﬁﬁﬂﬁ[ﬁ_ﬁﬁ) @mino acids
I L-12 antagonists, IL- 15 antagonists
ant-23dnf SE@ IDINO: Zl)a“usrdtaagmrﬁ mnsqnus iviPPlimler fgporespanstingTto

et ey b 3 3BT SRDpN0%) te ki n B iR GloteG) Fe

an Ag%%%e‘(&ﬁf@@éndn%% anih Qélm m 867 sﬂé@ DN 215, 308 Hiss

and p38 I bitors.[0028] I n another aspect,
t h@q'ucnce dg (@orréspandingdo aminoadslst468402 af SEQE) N@r%&)e The

n aut ol ne disor er in
LRI iR end it Ry ToPeEs PRshiown psPoIBNGHs il Yo m
I LN’élﬁ besgddivenit agoni st, e.g., in an amount sufficient
to treat, aneliorate, or prevent the di sorder or an in
anfo0ds) 51GS.i l0ehaC ticplptnm dbllgnm@nt ofdlkiceldatidy raed amliﬂo acid
activity a d/or nunbe one enbodi
autgrrhtth 'J% §XtF*}96 ar R (%Spqnﬁe CAT ammo acids

emrpogs gESEQ IUI@OLZ)%&{ehlat N ﬁa?ﬁlﬁﬁl@ R34 1i9&R (Rfresponding to

adm ni st er ed in conblnation wth another ther apeuti c
aganinp aeidg 236-248 pf SEQI® NOHD itd wmaraingnuwighotidiot@r (I5G1) Fe

i nhi bit.or, an i nmuno ressant n =
B et e gt s o ENGiZH.
Cy’i‘%@ Rthd AO&Ghen@ha@ bl BSth Rl hfreRRRRS 254§ o the wild-

preferred therapeutic agents that can be adm nistered
i ntype pjquenxtei to meduict e agceplor BibMing: ThR nacleatydmarsitanioo acid

f L%ﬁﬁﬂe%@eé v BB a0 Se B ML Granep YL
{0@% AERES, Slthck 1 % deﬂét Mh%ﬂﬂl@htsﬁffthe tueleokhifle and amino acid

agoni sts, ant a antagoni sts, T
c ed;dquehepd; ef hmgam@ehl& extBlceHallhlckknﬂlam (cwgres;gmdtrfg, to amino acids

chl Qroqui.ne, r chl oroqui ne, met haotrexate,

ot SR MO R of et ot b o Statsasse,
Cox-2 inhibitors, cPLA2 inhibitors, NSAlDs, and p38
inhibitors. [0029] In another aspect, the i nventi on
features nethods to treat, aneliorate, or prevent a

fibrotic disorder in a subject. The method i ncl udes:
adm ni sterl ng to the subj ect an I L- 21/|L 21R

I T S S g, .




i mune cell activity and/or cell nunber. For exanple,
the subject may have or be at risk for fibrosis of an
WO ndoenssss organ (e.g., liver fibrosis, renal frdr/UsS1085027912
or pulnonary fibrosis), a dermal fibrosing disorder,
or a fibrotic condition of the eye. [0030] In another
aspect, the invention featuregynethods of
transplanting or grafting organs, tissues, or cells to
a subject. The nmethod includes adm nistering to the

subj ect ‘an IL-21/1L-21R antagonis e, (KeTN
dur g gids s impp e e lRET Peahon a7 sERIP RRS an s2Q
or gRR®): #NGedhi&iBS transpl anted/ grafted can include,

but are not limted to, e.g., heart, kidney, liver,

| U947 ENGS .24 - 1 HOdepictanradignment ofi theigecleatide ardiamino acid

neur onal t%ssue, agl%‘ cells tlhe(ieof.. In one .. i . ”
entouFRREHof an H- 2R ptrassiiilar domaih (correprond g 1R AEy g agds
i N1 995BF §RH PNV fusdB At MR'C-tdMRIARY A EKAYQNhge ftethind 2
cytokine inhibitor, a growh factor inhibitor, an
i mutatesigOn dsgegion (camresponidingth lasmmaaadds 2 3geeitrof SEQ 1D
taboli¢ inhibitor, : i nhi bi tor, oy
ASBE S arthe Bl e A B4 SecuRies oy gf SEC) PLYO-22
t he{PREY IO N@FSNespebhiddly.can be admi nistered in

conjunction wth I'L- 21/1L- 21R ant agoni sts include,
e. [P048) &fGaS/13iAn] 3B Yedicospalignmentafithe @Tilevtide and o assd

ti- CD40 t.i bodj , t],- OL .anti ' d
AaeA5eR SN o D xRS HAIET doreil dure ar 8 G
| N 0Ld ifndRBIdBLES G2a (RIGAY Phe MMMoHAL kg&oﬁ;@ ahdl @AAdLid

a transplant/graft recipient for synptonms o .
t r saqephcas treghalh as SEQIDI Q: rand SHQ 8 d¥):3 hgswpeitataly

i I ant / ft. j ecti . ., o fi ' .
or odebl EGE A1 & Grnieiadlstigoamip) o ToPici B ans rerpcsid

' dfé@]hl:tf&éb B mﬁﬁ?&ﬁl—?ﬁt eXrd R1ISMPBSARNER f&ed at the C-terminus to Flag
transplant/graft rejection and adm ni stering an

| LarRllHisk s@jbBhcarisgsg dibie siicleetidy (genomishamhauint asidfsequsnees are
to treat | Or at ons of. transpl ant

refl@c‘,"tq %ﬁ(ﬁ%%a‘&ﬁe Sé&i’?ﬁ% p PV e ej ect i on _

in ; AL [

D IOBIEFIGS hon A 513 LI AR SARE SRR AN il ek

t heequanvendt (hongy e leteler)anunienibe? IR exgraevldrisn dognaie fuged at the
reduci ng the risk of) transpl ant raf‘t‘3 r.cfé'(?gcti on . or a .
di STPARAUSOSTRE 2dddisaraaneRIedng| ivgieatqe (EETaRier B! o
ad£@i§}' s&fuhded Arefolvhag gtq;lﬁ)-ﬂ{@ SNLR0O0H 35 N9 3pekhively.
anot her” aspect, the invention features nethods to

t r S]] &ib®) 160k attimetable premenzing tenmppladdctigrthérapeutic and
rejection or, a disorder assqciated with . .

t r shRiphstapgUic Apeptmeaf ahertls for the SHRSTIBICR!s ueing cAilagepnduced
fe?lfﬂﬂ{t%s(@g Bl fddg to the subject an IL-21/1L-21R
antagonist 1n an anount sufficient to treat or

anplose) &1@, 1706 apiaherpictieg the effeetiudMlie IRFeK 200 jg/ntduse
re'é{f{cti on or in an anmount sufficient to inhibit or

re

vk e dherapgutic \laymaysgas A fenotion qfidays postyikgatment.
or gans_or -thssues transpiante [ de, e.g.
hegrt"°® % @ﬁ%y’gﬁ ".“\?ee?’,‘ “iegfﬁ)g‘:vgsp‘gsﬁé ?lggg&ﬁjgﬁ'd bone mar r ow.
| N[gaR8] FIBSCIIENSB ateihotdgraphs showihR iRdte RO B fréssToADIE-21R
adm ni stered in conbination with another therapeutic
ageRNA én grthritie paps ok ee WithildAt(panel A) gewprrad faregstive
inhibito I mmunosuppr essant, an anti-inflammatory
ag@ﬂﬁ?ﬁ%&%ggnglic i nhi bitor, an enzyne inhibitor, a
CY j0vs9K IFEGS.9B nd 20rdePict Whéks lopdphs sREAAL a nfa¥edtite@sctidh in the
preferred therapeutic agents that can_ be adm ni stered
i ncléried! serre o6 BINlikh symptems icratp triategh wath ot 12d Rig and
treat, aneliorate, or prevent transplant/graft
rejectioninclude, e.g., rapanycin, cyclosporine,
anti-CTLA-4 anti bodi es, anti-CD40 anti bodi es,
anti-CD40L anti bodi es, and anti-CD 154 anti bodi es.
[0033] The follow ng sets of terns are used

a - o NA PN 11 N |



art to which this invention belongs. Although nethods

and materials simlar or equivalent to those described
wheooeiss388n be used in the practice or testingpof/usives027912

i nvention, suitable nethods and materials are

descri bed below. All publications, patent

appl i cations, patents, and ot hgr references nentioned

herein are incorporated by reference in their entirety

hi the case of conflict, the present specification,

in n [ trel [

BB ARG 0 (o, ST 5911 PP 0 bl
anshowdhg inigngeedizatidieofl MUk 1 IRNA 1033 ymphdegtes hadiymigs
and advantages of the invention will be apparent from
t heodes [of Biginegmaldiumandatestdser i ption and cl ai ns. BRI EF

FuOSr LT ks A s oo hisighpl §hrnkoF

nugik&t b&%n%eﬂw&ﬁﬁmmﬂbﬁelmﬂ 8émindstatieh 6oMuliel 1RF2.628

of SEle D NO 9. [0037] FIGS. 2A-2B depict_ the am no

ac[Q95§ ﬂ@n%?e@ admegrgrapheshamdng hemarcentage of srafysyrviviaj rglative
Z%&If Ct “a'tlverﬂransfefel 1(%»' rﬁw%%%%&qg %1t%fretlwv1xlaﬂg tra&sdg&@d T fcells

orrespon e am no aci

SE@ﬂr&sh@m@h mﬁngaem&o@dmmd(@md | eader sequence at
am no acids 1-19 (predicted by SPScan) with score of

10[01)5% &lQ- 23aJ@ @ linggregraphshemang an anpseeaiiat eficlinical scores in
Nd;?s%%a :si%)glg %4?]1%‘1 g%@d?)ﬁtl\%cﬂr% 2’T)’n7ode ) dr%x%%trapon

d signhal i ng ot
I n@ﬁM@ﬁ bIRF{. OFIIGJ\B/B Nefthedd 6188, shBax ﬂotogapmmlbasefore and
265- 274 and Box - am no aci ds 310 324 (bold and

und&fltieﬁ@mﬂiwsﬁh%/lﬂ%lﬂéiﬁ%s are located at am no aci d

W?ghpﬁ%%ﬁ@nﬁgq S]d(a %‘E%é$ ﬁﬁ?‘%ﬁ ﬁdaér%agf of%laessg? siveness

ani AR P6S &Y altsifl YO VA 4ehti2d ke aﬁalrd:n &5l itk Phbddphate
| arge, bol d-face type). Potenti al docking sites

i nbuﬁfmed saAume B S)car VagM@gwew@ﬁlmmsmequ@t@mn&msmg

cetramebmsanatih s PePodRPuthTRuRR A EESed iicgnt
ThgHrocation of the predicted si gnal sequence (about

am no acids 1-19 of SEQ ID NO 2); WBXW5 notif (about
ani0989h E1@S. 2513230) Aredfar SEPhs @Bmltibng)nun:hm efrcgisimenbr ane

of branty ARl W B BB AL T PF o8 o piitad ke Bafiafeetyyio
JAKRE PRISNE GV A EF1G. 5A@pidig tdtB B ASF ¢ 841 STHFs. dEIek BB

sites are al so indicated. The a(grom mat e | ocati on of

t h@@ects nembers of easxwphils GOBALFFFE. 25 (odgpiats sumbrss GAP

BB RS FISE ReP eRIA IR SRS T GG 1
angnﬂll@d Bir§ uﬂ‘?da%SPﬂS-gl@ﬁﬁ:ngéd WEQntde; MR Pbars indicate

respectively). HUMJI = human MJI1, nmurMJ} 1 = nurine

MOV A-ClgllemeadaWairaics; granparnéidjeate EBS@hallangedile2 Mut-Hmice;
L M h,= 0,
peh i tEfaApier O Asaiepised Yioa IR Prede s igpids 8G0s =

GARt&HTR&! bysanRiwkikiRyuen MJ-| protein
(corresponding to am no acids of SEQ ID NO 2) and the

rruiﬁiOﬁQ] BIGS. 26rapd@iTrard graphedgpinintierieyelsoofayiokineadi BALFfof

D NQ. 1 The ali eperated. b
OVEISUiER i AN s DY i Tl 71 SRS i blsrof TafRg and

Hepi_k of:1G. O 4R BictsHeRgs ofYRL] 3. @‘ﬁﬁﬂ’ed bagd mdféat% PBS-challenged WT
89 10915-19). Gap paraneters = Gap Weight: 8, Average
Manids; filled Barg indidata @V A -aheillgnged-WZ mlAv,araxgbarMmimtaﬂhB&-
-2.003; Percent ldentity = 65.267. [0040] FIG 5
depicts a nmultiple sequence alignnment of the am no
acids of human MJ I (corresponding to SEQ ID NG 2),
murine MJI (corresponding to



SEQ ID NO 10), and human |1L2 beta chain ( GENBANK(r)
Accessi on No. M26062). Leader and transnenbrane
waoloovaissssar e under |l i ned. Conserved cyt oki ne r ep€pUS1005/027912
nodul e notifs are indicated by bol d- face type.
Potential signaling regions are indicated by
underlining and bol d-face typm-[0041] FIG 6 depicts
- signaling through MJI1. MJ}I phosphorylates STAT 5 in
Clone E7 EPO-MJ 1 chinmera. Under the conditions

PSR o B TRl g R BRI RSBdr Po 5-
t egpiced * iddieatdBe0.00hs EREHTIRIdHYVah VI tHeJ®T feft, BAF- 3

cells wth IL-3 resulted in phosphoryl ation of STAT 3,
bul006Llt FEINR8A-28B Bre[tao g2phsdapB:ting Acvels efegiusm Igdhin OVA-

o Sfta mice shfsnaronah QUR of BEsomuPnetk onibl it
20sedR 188, FIER2RB d¥Blcd) 1e¥dls 8tandt OViASsRBTIR Al EUREING bdr®

honey bee | eader sequence and Hi s6 tags (am no acids
1- pdicate PEErhallengad?8 . mithefiltaddiagoinidgatehdAsghiaHengad VAT

h I 2 dS NO 2
g R R R PR
of ot/ecHneh Lt de rand nReE. N0 ATdaths $2U WSS ASteRhindd BR Mann-
I L- 21R extracel |l ul ar domain (corresponding to am no

acWhgngy U3&tof SEQ I D NO 2) fused at the C-termnus

. Ui : h . . 536- 2 ¢
b KRS e S TR e DA
lsEMN%ﬁggo&iemnrﬁmomh’nﬁliée%ﬁmvmg_tfeﬁirﬁe%,t 2Ad- MBI -of RIRES?

. . The nucl eotide and anino acid sequences are
s heontroh SFISEQP Alepictsddvanof ISED IFIGNOB 8epicte fgyelstaf Veh3a.

bt gotpiamdeisl nbEheby FRE A SR levils sl G Hipdicares
exlszimeeisl dékmitlAng) Maﬁ&w}ﬁf%%?@n@ét.ng to amno acids
1-235 of SEQ D NO'2) fused at the C-termnus via a

| i [9R63] FHLS.1304p30M aregramhsalepictngciradatp@aoiGoin MRQ-FB""
NO 27). t o human i mmunoql obulin. G (| c,sequenc

( B Sl Raemrmh e s or ol FIGERTR B fovels
'\'pr%éé}’l. 2 JIGeptaaNSBE %ﬂ%rgza( FOG! SFPAGALE TeveR cﬁfgg@@o.
aci ds 468-492 of SEQ ID NGO 27). The nucleotide an

anFlto 36Diddpeedaesis eflghide *shdwateap<GEtad @itiontsedindMaEQ

I D.NO 27, respectively. [0045] FIGS. 10A-10C depict an
al é’l‘\tﬂ%’hpt?ﬁt the nucleotide and ami no acid sequences

of roppaePId 13134 R gﬁ?ﬂhrcﬁgﬁltihg |RE1s 30 FBbRsdenes e PRRAidRy Bces
am no acids 1-235 of SEQTD NGO 2) fused at the

C- dtaned witb goatant-thoudedgG{RIBECr espondi ng to am no aci ds

236- 243 EQ I D NO.29) to human i mmunogl obul in

( I@@%l El%t’-rﬁ?tl‘é?é eé‘@&ﬁé‘?‘?@é"’%@@??‘é%‘p%ﬁm £ e‘éﬁ?ﬁﬁ'zl on
aciiﬂgﬁu&%g BdesOf SEQ ED NG 29). The human Fc sequence
has been tated at residues 254 and 257 fromthe

Wi J0666IpEIG 83lie acehenmtic elitigrem Bepitctagegpdeorpldry nulatagjes foine

nucl eoti d n m no aci d sequences are shown as SEQ

I D“RI%;“Q’@ tgﬁﬁ“'%b%ﬂ%ﬁl\ﬂ@.ﬁ?’gﬁy respectively. [0046] FIGS.

11 I F i O & ' A
arfiRE7L FIGORIE  sfbrfh HUEEh aBhip il WEhE Rl B PRAL-21RFe
doreeeptor(fasion pspeindi ng to ami no acids 1-235 of SEQ ID

NO 2) fused at the C-ternminus _to a rhodopsi n sequence
t al90e8le FigSdp ailige Skanh dspictine tisingeas Pgerartesoerd shown

as \ ) : i 047]
P Y et e R s SERRRG B i
ank ramallaqBrenellsSequences of human | L-21R extracel | ul ar
domai n (corresponding to am no acids 1-235 of SEQ ID
NO 2) fused at the C-termnus to an EK cl eavage site
and nmutated g3 Fc region (corresponding to am no
acids 236-470 of SEQ ID NO 33). The nucl eoti de and

am no acid sequences are shown as SEQ I D NO 32



and SEQ I D NGO 33, respectively. [0048] FIGS. 13A-13B
depi ct an alignnment of the nucleotide and am no acid
waeegaassses of nurine |L-21R extracel | ul ar donmaper/ismesio27912

at the C-termnus to nouse i munogl obulin &a (1g&a).
The nucl eotide (genom c) and am no acid sequences are
shown as SEQ I D NO 34 and SEQ(OD NO 35, respectively.
[0049] FIGS. 14A-14B depict an alignnent of the

nucl eoti de and am no acid sequences of murine |IL-21R

@bﬁﬁeg 3%r is g?ﬁﬁ% Qur}cn%gtr%ngg ab Qg &C(-)Ili g{ dnl%ﬁucn lfag

equence ags e nuc genom cC

yﬁl\%t@ﬁs of SRAUISPGEE. Rh&ISHRMIaRs n&EQréala:d\mtBMan@lﬁE@
respectively. [0050] FIGS. 15A-15B depict an

aI ¢cgmpmﬁtoa:pntrnlen¢a§@d@me| de and ani no acid sequences

DA P 2 PR bl ok A LRGP A et
Seﬂﬁﬁﬁl&t@d hﬁgeStreaT&fwnHMﬁgtm@c(c@ a1t 69 c&ﬁﬁbl%ht@@nﬁ@d d

sequences are shown as SEQ ED NO 38 and SEQ | D NO 39,
r e‘émlﬁ indek ys 4064 23 thEITGIO q@velghtancasn@siab rnetlal weight.

]hg é{;g’t { he r Oph 1c§1£1ﬁgaﬁ({ug ex%%i.t%g%bs ool score in

eXE %hé]ﬁzﬂitﬁndlﬁtkzﬂl %16@ﬂréa’1‘&ﬁ®rth MIC 2 REFE eBfniphicd td Edrfivol-treated
mouse nodels. [0052] FIG 17 is a graph depicting the

eflfnwts of Mul L- 21RFc (200 ng/ nouse 3x/week) on a

o7y ElErEr S P s b Ry e R onate
Usﬁﬁlmiﬁte@ nfi@Néf Qkh tx{eg%ﬁi gr%h]ggt day 8- pb3Braister.

phot ographs showi ng increased expression of BL-21R
nPlﬂA73]n FHp 139 ik pitablp swmmefizing the data dep@itedl inddGeB8A)

B S S R e s sh 0
r eﬁ%&fe%dmtﬂ 121%1]9 i REE eém £00 & Qht bﬁ@eahe&ﬁu@/ npt ons
inrats treat th mul L- 1RFc anJrrEn brel, conpared
t o[00MS] FYSs 408nits laqdraphide@ictihg stobbfdoresﬁdEE p‘amﬂla ~stinsulated mice
phot ograph_showing in sity hybridi zatl on of MJ1 nRNA
|nr? 3t h%%yztlggcéﬁﬂ'pﬁﬂf ‘P]C‘?TB dregied PHEE nor mal  hunman

@%9{5]' PG ilq 3%hne Fogh uh St Fiﬁlg égg@ﬂaﬁéx‘f‘&t@

ion in |sto r|n e severity
| nactivatet OIBORBStald @Duﬁ{B‘&déﬂsrthﬁwmgltmatnﬁnt MRLIL 2N RFC .
[0056 FIG 22 is a |inear graph showi ng the
peW@ EH&S. 2 AgBars bargranhy épp%mgaam %re@%f igaggetion of

T e
WUIOD72]1RK6 43ris abat graph Géﬂ?&)ng | &Gﬁxﬂonﬁh Gecretdon of c@ztokmes by

li near 8 I?h shlpvm ng an | ovenent of clinical scores
i naghyaefl SR s¢edls doliqvigg %MBRBhW{jhl\’ﬁ%pz(llRf@ transfer

d
o9 I 4B, Bl B B0 <Ol erdph it tha i he
af GFHD nodtieSLBMIL 12 1MJdnbcL2:>11REﬁce drigffFel vritHB6 Bl splaen

I|ne raph deplctln the levels of air a(
Slﬁbﬁ@kﬁ?/ @ﬁbégﬂ%(‘lAm}oamleA}% () #né 1gG deposition is not

b%{éer 3SR ThER AR o' Lor e adm nl stered

sequentlally i ncreasi ng doses of nethacholine. The

i §829%‘ fﬂlh%z%sl%ﬁ%?%f QES?E?;R’?TIME{PIE% Qj?[;ﬁﬁi% uﬁ‘??r s

of cells in bronchoal veo vage uj AL

I8, ethorls andicempesBionsdnmiibiainisioh %Fl 30 B

Fl Gre ; MigA %Eév 0 &l drn! ff’%?flé 215b&ptR PBL-21R”
PRI e B s St

depli rso s in ALF FI G
degi ‘M E- IN)rdoedisclosed. Y dty2 léGanta{goBikltd:canFEie(ﬁsedZﬁJDnduce
depi cts nunbers of neutrophils in BALF.




Unfilled bars indicate PBS-challenged WI mce; filled
bars indicate OVA-chall enged WI m ce; gray bars
wo pbazses PBS- chal | enged 1L-21R -/- m ce; hat cheniufmns027912
i ndi cate OVA-chal l enged 1L-21R -/- mce. * indicates
p<0. 05 as determ ned by Mann-Witney U test. [0060]
FIGS. 26 and 27 are graphs depicting |levels of
cyt oki nes in BALF of OVA-sensitized m ce chall enged
with OVA. FIG 26 depicts |levels of TNFaand IL-5. FIG

LTSI Tl Ao

OVArtSinathlieNde3dodd. (8lgG disofitenyasoadisted Mihabe@ant activity of one or
PBSchal | enged 1L-21R -/- _m.ce; hatched bars indicate
ovmorshefi mathrgelcqlis (mamre CD8p matureCDAGT caidampfurs 9K cglls,

d i ned by M ' . -
SRS a3 MR R e bRRB M LR peion
| NpdOMAGiS Bd hutdthmiriecdsdztiét bemhaRdhwirhdioiddAhatis RREBDHI G,

28A depicts levels of total serumIgE. FIG 28B
def9081k In enatnsbasimertis Apphgantsdare shawn @et a gdpstioned Iy R

i ndi PBS- chal | d ige. fi.l. i, ndi
BT e e
PBSiaiialolf eRded 1RLfuddiRo ah -FclingRinoR Riba i ebghidy sindlivddteat e

OVA-chal l enged I L-21R -/- mce. * indicates p<0.05 as
denélepintasely lSympems-n yellaggeyndyced axthrifi6d4) apmakmodels

29A- 29D hs. depi ctj t I I j | atd
A= ERATRIE Dt b LR Y R dBPE GBI i 5 Bl "
t r&?écHBH(waﬁcg‘le M| bsofibEi6¢ERimysient ), ahd lupuSXEx2Sblelepi ct s
|l evel s of | . FIG 29B depicts levels of 1gRRa. FIG
29Expfegsian of [LAI& mRHA isgepigulatgdan thopawiegfi (dismicsy el s

of G3. X indi es . p<Q. ag det 1N S

e FEHRIS oy Vi Blcion i 3R 3ol B ERRAIEh Bfigeninduee
degiedy MBainfativh Atantpld 02)2l Adcofdingly NBL2 1IRMindif @gents that
followng treatment with MiulL-21RFc or control. FIG
3GmtegomizstlE-21&Le} IR astivity cin bepsed tgORluge pRBiRe SUPPEISEoR i1

| g&Ra. FlI 3 depicts.levels of laGh. . Fl G 30D

deBr i B arange pestingihfigfotiorl 8o e dibiders (e,
depiefidrnesbphitidyiranspl Mgt dTEpej ddtibe Ssoridi) @ebpiddiserde&d, dsthma,
a graph depicting levels of fluorescence in nmouse

ki aieynmaynecdisorders syrdicks Wheumajeidtarthntis anbkls ang dBPi(Fe.,

[O E?E%,F.G 32.is.a scghermpti c di agram depicting
exg ar s Seé’fef’é%cte%ang?_ccltll_hsﬁ on imune responses. [0066]
FI (80833 Ih Srder et @ePicssnt G bisi i Dl Ghdrd ScaH $ IRdestiod,
strategies for inhibit ;fg(%ﬁt he 1L-21/1L- 21deat hway .

o

[ 0OBRjn ©ies agfirstslefined tipral deBurjtians ae petdeith hrayghout the
ex%g}é;‘%w solubl e IL-21RFc receptor fusion protein.

[ OFBETCUHET I8 s 4 |ine graph depicting the mean
PS@OBIE The SR MOL1 "MNIL: R piJtéin L rasbdshkadl] receptor” or
control -treated groups of mce stinulated w t% E.

t efer 1R, agused dkteat, yefpro0a 9 kclaps ytaene mily rgenpor, also known

o st LEPFY 762 pauPREF e Rl QB0 T 02 o2t h O e
W 51%?@90@@%%&%&;1.%&9@%%994. eoNtued4hpeaired] [¥itologous to
[0070] FIG 37 is a |line graph depicting a reduction

i ntheshaykad Plobsin of theHL-2 amkllLl- hstaceptbest @l Iid-4ve(@zaiacted (2000)
with | L- 21RFc  conpar ed nt r ol reat.ed m.ce. .
VergHe: ertiiged BOtTze - 2LRAE"T iRty Sligegitine with

ne@&%gg Egtokmetréc%kto‘t‘\@lilﬂﬁ&yc) (RGO afkféOl??ﬁan?un@l. 1698 -5),
graph depitting & reduction’ in mean stool score in E.
o/ 4rat intlioing dietiosphorylAtionatf ST Al Tt ind\TAT (RGO ot alrA0E)) or

to_control-treated mce. . s
STATS (Ozaki et al. (2000)). MU-1 shows widespread lymphoid tissue




[0072] FIG 38B is a graph depicting stool scores of

i ndividual E. tenellastinulated m ce of each treatnent
w@emep3sass day 77 post transfer. [0073] FI G 39dBUS2005/027912

tabl e summari zing the data depicted in FIG 38A

[0074] FIG 40A is a graph depicting serum|FNg

levels in E. e"el//"-stinulatepghmce treated with

Mul L- 21RFc conpared to control-treated mce. [0075]

FIG 40B is a graph deplctlng stool scores for E.

S50 P AN B S MR o,
|'i 818, &6 of Rigthed bxngnﬁw&ltchymajjame of REexEhTgavitgr. d. ftiading

actrvated CD45RB hl and CD45RB 10 cells follomnqg
t r @aﬂn@ht(prﬁferarbly Qﬁrzanm{ab@ﬂ,r]g mnae oripngndle 1) apd having one

0 SPRE IERU KRB AR RS B PP Asbinge

t r ﬁ@hﬂiﬁdh&n MOQ Flygepie H321R/MUbadr agfa@aibnd&;ets@fldw &
reduction in secretion of cytokines by activated

CDar8iRRB dqid seatignse lisivimoss $RQ P NP Rhvmap)tas SAQ 1D DIORFR |

0079 | G ~44A-

acritneg: ¢ faemer i B Bl ok Phatin
knp&h@l@gom t6 . £ NatNedst 85ho\W1%R, B8698%, owbmrbnq@bg@sd@ an
not make anti-dsDNA aut oanti bodi es (A

oot ot S IR Ay SEG T N80

vt o eaghen e RT3 Shinfasi{ feqh VRN (08 o

( Ehatdrhli bbcutdng ﬁiﬁﬁiﬁ{dhﬁn (UM}IR)MBJCI hl\idlé()tldld Sedi@nce or a fragment
antagonlsts of EL-21 or IL-21 receptor ("IL-21R"' or

" Mbereof (e.gar $EQ @@ﬂ@ée(hummozﬁlﬁcrﬂé A fmugenios edragaent

nducei nmune s 80 ai0
o r WhEPRo g LR AP RS TP BAERA B e sefte whith s
di sysaafisly nblogdls $6)eler & 188695% astoad, s, lmgehepyant
activity of one or nore of mature T cells (natur

CDBemolegousrte, omieotide s¢quence shawinras SKR BENOs! (Immam) pgSEQ
akar incl.udi n
v O o1 ARG FRREREY RO T0 AT EHE 4R ssmpenresaded by

di g ahélestrdeSogtnesd dgeﬁérm&tts |adlaﬁﬂilbrdcbhﬁm§|]ﬂ 2I1RD)4U 1
[0081] hi one enbodi nent plicants have shown that a

r enlealedtin sefuence arerfragseny ﬂteyedrf,)ﬁ 2isPRQ IR Nyt (haman) ¢rEQ

of It KPR cf ddteerBiL R R R R bl detedleg ol

Urﬁﬁ@rs%oﬁdﬁﬂtﬁm g BYYtdESeduenées uhagerngadticed
art ritis (CIA anim nDdeIs (Exanple 7), as well as

anr‘:qmilltlcrmd@gshtgbly SFrBIge(l'B@él#mOeiﬁ 9 and 11), graft

| 08| 2s Moo s E -1 Rs ReEh R, preBr R R fpatyibie he
Upﬁlﬁﬂéﬂtﬂ'éﬁqueﬁcetzﬁﬂ tH@g&detecgnﬁnma@lﬁ sédueadPbEnudlan M ce

deficient in EL-21R show a reduction in

anﬂr -g BRYM U eluare shawym inaSEQ P NGyteani SEQ BXNMT. éeszytlvely-

ordi.n [ L-2 L,ndi ents.that a .

cLAByhiE Soie ryn S 2 RAGY Ba Pt s Lo BRI NG 2
S UPR}‘ By ir&taled thd MAowtehtructupdl fEdt@Rs: agadRf sdfue@NEbAg
inflammatory or autoi nmune disorders (e.g.

gl amimoudcaisdptt o SEQ T NS AFEmt2Eg; AV SXM wietif (hout amino

h t Qi : :
o Sor e R R 1Y N T om RDHAPT B i ggids 236-
| @i §f SEQ ISNDN' (BIG 23R %A exHhERURE d¥RaimThdrh bﬁa@t amino acids
[ 0082] hi order that the present invention be nore

r ekdBb pf SEAIDSNOSH and en traranelthdarmh)nmueﬁpmra;bpu 3k e SEQ
Addi tional definitions are set forth throughout the
detail ed description. [0083] The term"MJ1," "M}*I
protein,” "interleukin-21 receptor” or- "IL-21R " as

used herein, refers to a class | cytokine famly
receptor, also known as NTLR (WO 01/ 85792;

Parrish-Novak et al. (2000) Nature 408:57-63; Ozaki et




al. (2000P rCc. Natl. Acad. ScL U . S. A 97:11439-444).
MJ 1 is honol ogous to the shared b chain of the IL-2
w@nuehiks385 receptors, and |IL-4a (Ozaki et al.r¢ROSDYP5/027912
supra). Upon ligand binding, IL-21RFMJ}1 is capable of
interacting with a common g cytokine receptor chain
(gc) (Asao et al. (2001) J. Irwnol. 167: 1-5), and
. inducing the phosphoryl ation of STATI and STAT3 (Asao
et al. (2001)) or STAT5 (Ozaki et al. (2000)). MX*I
sh j d T
! l\@\ﬁd{\ﬁr'eﬁze?@g o g‘yrggrgg‘pgl pr e? léglgf{})eﬁ’ g #18)% fhe pﬁ%Iug&eryf

€. £nino 'Xbidk N6-508 olﬂsmg}mmogz n) which is capabl e of
interacting wth, %@ bi nding to, 1L-21 (preferably
of [0985in&he Hn2 I%H\QU 1 pRNAreasateppsited with the fsmgrv@n Aape qylture

f .the features
gﬁl 88n gp P ul?gﬁ a); ce(sﬂon n&ﬁiﬂ)era&Té{f] J38gC
potonsﬂpkhy%ﬁﬂom MU Qprétefnk 3@ B thah el Esﬁ h (ﬁm%e used in
an am no aci d sequence shomn as SEQ I D NO 2 (human) or

SEfye npthds and cgmesitiens of ﬂhe@prﬁseagmmthrlhpmoied thatiitretams

artf 8Bl GaBf o0, T oZopoianliug, e hPRRIIaYRirk s fn

anfuﬂQer%d: §i SRUMIEH -3 thW!&n%% Pﬁ@cé&%@ﬂe&%%he%ondmg

SEQ ID O (murine) or a fragnent there (i

anitagnent pﬂthgeaq pelgotidrncpding edddenggh MUrdtnipigin ip a host

OCC Elﬂg%% C({I‘l[‘_?épo n%%OLIEUCFlg%% nUC| %gl%‘/lﬁ. e Sﬁje'tq)ﬁ eégésernt

I Dnb&ltﬁm( medified p&&n@lé&ﬁmséﬁ&ﬂ%&)e mby B¢ nfade By NO
aci d sequence encoded by a nucl eotide sequence which

| sstandent malecelar Yiolngydeabgsiuss, mludenggconswdmasftapamate

‘ﬁigﬁ‘gé&%‘ﬁ"%“%’s‘%ﬁ%@E?C%%Iﬁut%ﬁqﬁlﬁ%ﬁ ;lnugl} %§ g}' phegghgnerase
( NEHaid @ActRhn @1Ifg|'a§bgf®91htetJlfgbﬁ&fleotl(i‘ébnﬂrférsam no acid

sequence encoded a nucl eotide sequence degenerate
t ol 088 Hatramadd lyer@ocm rsoluide T0-2 IR/NWAL-polyngotideitis de

CHIREO R Ry R Roenanfi o Atshofipditse i ierorans, Sugb
Or soflile ?@lyﬂ#ﬁHSQin'cﬂﬁe SRfbiemgse, INTBL1 HyIPL2 KR 36! g?éphdemat

of the foregoing nucl eot i de sequences under ri ngent
colack 2 puffisienepagtion pf @mrynesmhrmmgmannms ddmamtnsmclpc@@&ﬂ,]

Th IL f bl
o oormEpOdnar are Sradtne B BT e e R Bt omal
ar@ld?@urﬁz@ibﬂals@ gue RSRbRIfr Nofl da- Iﬂlﬂﬂ\ﬂé‘ @grﬁéiﬁWﬂaﬁ n

SEQ ID NO 1" and SEQ I D 2, respective y Anal ysi s of
t hid.-PARreomprising e kraceliuian domaindf suiineree Sup@EQL2IR includes

NO 2: FIG..2B) reveale e fol

it g Rl SucArohbaninRst b 2o 246i k2%, 2836 of
ESED DN 2 ﬁﬁ:ﬂn &Bﬁ})m HS\WhiAB heills ( 2B8U20-258 HOSEQ DS

213 17 of SEQ I t ransmenbr ane domai n (about

anNQol OmiwgmeR 36501115126 Iéﬁ@EMU b pIpeptidel aan agg)lpnalbﬂnclude

t | d f. i )
St B R 2 O b F B P RAdR PR 7 i aig PPutin
25§fa§f3§ ST, B DoNABR poiiiseptiad sdq8ektieNBRofdxambl¥, Mhslod S

bel i eved t0 have the sequence of am no acids 20- 538 of
sa@otem w0 incluflQadsist Tigmentf R 121 Rapiypephde, ddydsis caphble

indiSe ez becfonsai R arentieerad dh TR Gled ket hn
of m@rﬁé&lﬁ%ﬂg PRk ahdtdluff dbRgH JriaRintWr |huhﬁﬁ gt R1R28g.,

be used in the methods and conpositions of the r esent
i nﬁr@ntabolrt ,anpnoe¢ide d-28hat-236, 206X34i 2523hefl SBQIIDt t20(human)

|b|6c2r rqxﬂg nt*tbhu%ql%ﬁgﬁ ﬁ9§§t28%6 05:8@15 NC‘)- }Z‘(l%nm' el ntﬂij% dtoa

produced by expressing a corresponding fragnment of the
pol ynucl eoti de encoding the full-length MJI protein
in a host cell. These correspondi ng pol ynucl eoti de
fragnents are also part of the present invention.
Modi fi ed pol ynucl eoti des as descri bed above may be




standard nol ecul ar bi ol ogy techni ques, including
construction of appropriate desired deletion nutants,

WG RdoeAsE3sECct ed nmut agenesi s nmet hods or by the pepdyoeIaS€27912
chain reaction using appropriate oligonucleotide
primers. [0087] As used herein, a "soluble IL-21R/ MJ1
pol ypeptide" is an |L-21R MJ\24 pol ypepti de i ncapabl e
of anchoring itself in a nenbrane. Such sol ubl e
polypeptides i ncl ude, for exanple, or IL-21R

po that fjc

rregr%f&g(g{él S aimgI i Adg?n%naefog aaﬁclhﬁﬁﬁ%oggb‘gg 3%%%1 [ (I}gé or

ar gagroetitf 4 gdvs Uﬁzhn chidtarit ez srs o tianer®na s typgs, ateding: i18G1,
nonf uncti onal , gwpaéka sol ubl e fragnent of an IL-21R

(elggi2, 1863, J%@hé hAgpL-1gPra i sing the
exMO@g]nghe erm Q&gﬁé&lﬁ) tZl’mﬁlxr 41698 eflgx%r{gg B‘tok?n]e%hom ng o

aci d“sequence m about amne A
1- é’e?qﬁenoéﬁZﬁﬁlog?/Qo B3, I[?-@-aﬂciﬁ 6.-06 (ISE&H NoM&k & af hRo®0) Wature
or from about am no aC|ds 1- 236, 20-236 of SEQ I D NO
104Q8i2if-H3e)Despite vy paaenqe hppriody-amasg)| ipiselgakin eytekines,
adgytéllqgensa Ihal)é | c%%?x? folg rgo a “Eo%r fhgls)? gu}l(ﬁé” sﬂrtﬁ’:ﬁft? E%lt Is

., an I nmuno

C hwpfhsexﬁat%Bf th@fanﬁlw It NBRpﬂ@géeM @aﬂiahqiﬁlmquae@ €D4+Ho¢se11s
ag&le a fusion protein can include at |east

a
beet reaaﬁcchcwa pEEsipenNKd B anghl e¢llsi (Ragishafsivak efal.
bl
%b&)gsupfar g%drsf% ?1 Qr(l)ﬁ?iu fllg-%g ;B?rgtfs ﬁg fIIr-%ER (&lsgge%rred
eXtorm@h be/MAT-1QEBNIDRYS Upbii (In21 Bindiigadtiviatior dRIL-B1R)leads to
from about ami no acids 1-235, 1-236, 20-235, 20-236 of
SEBY ADS ROSTATR stanaling (Pzak eiral 860Q) sumia)o The tege “IL233or
20“1%% po eynggde reP@s toa p}'[)rggﬁj éprgfzarabfy osf%ﬁiar&%aﬁﬁfg%n qnurme or

noi‘ety, I uno
Cc hiirfan @iglE):wﬁﬁ:ngsnwpbble f ht@uptinghaih) ecgo rtﬁﬁ@ﬁg td, e@zqms
of the various isotypes, including: % 92,
| g@efenagmofmgwmalu@m g mmmeamaung}L Ebefsbl}amﬂ@r{e@‘f the
"I pterleukin-217 refers.tQ..a
e LB alisRt0 Alpiosgg e ssbfnsde sty
( Pﬂlﬁmlrr&ﬂiaﬁlﬂy-ak ofh fikmehPBORHf, Biat uhandfSadd s&ﬁlknce shown as
ite | ow sequence honol ogy anong interle

cysﬁqa.naégo 10y(hekpmcas adhegmsnbihersefidi) fopminioracisl squence

[ heI bundl e’ struct r£s tive
¢ STl T eiOes 8 ST h IS A ook FRIBIEOR Ly e
%maog&islté,, anasin® asldl@e@rene@ﬂwm SEQ nawo &9 (1a6hm) 6Na

NK, B and T cells (Parrish-Novak et al. ZOOOL supra;
KaFagraent éher%qf (l(l)zmazynnwsxdas)equqnee whichjip grcoded by a zatmlly

also ref 2
Sl SRS Flle A g0 L B ke
S' INIO: IBJ(I{u%K br @ﬁa%hent(tﬂ&&ﬁ) (BYRA @nino Ad b&fubhce encoded
"1 L-21" or "IL-21 polypeptide" refers to a protein

(pbsea éu@mtgdeéﬁqummhl As St@s@ntlalmmrwéognusmuﬁe& at least 85%,

%%;/ %8‘3}‘3 I_d92/ ﬁ%g?f% glfquaszuc eo?%% Se: epce Qiow% a% SEQ ID
rmNonfs @hﬁnﬁﬂm frhgrddnt tiRReb @Y b Gm@iteaced séqhencfecanbauyd BY a

features: (i) an am no acid sequence of a naturally
ocntmlfmtldg seAuened degangrate2q a pptupliyoseireing Ik2é meleotide g
an nag ac nce sho )
or SV sh el Et BER0: 2 Sy R Bulpn b1 RN
S Uﬁh%ie@ﬂtdr @M X nbae@thdbgs@qﬁenb@thaerlgmdlﬁs tb 6866 186 Foreia
95% 98% 99% honol ogous to, an am no acid sequence
s hougieoside SEDeNgys N@demmlqgmhmﬂltws,aﬁ §-r highbystringent eoplitions.
(ii1) an amno acid sequence which is encoded by a
natural ly occurring mammal i an | L-21 nucl eoti de
sequence or a fragnment thereof (e.g., SEQ ID NO 18
(human) or a fragnment thereof); (iv) an am no acid
sequence encoded by a nucl eoti de sequence which is
substantially honol ogous to, e.g., at |least 85% 90%
959@ 989@ 9996honnlogous to a nucleotlde sequence

o NN~ 1 P~ 1~ e I Y



nucl eoti de sequence degenerate to a naturally
occurring IL-21 nucl eotide sequence or a fragnment
wo besasf3gs e. g., SEQ ID NO 19 (human) or a frap@mens2005/027912
thereof; or (vi) a nucleotide sequence that hybridizes
to one of the foregoing nucleotide sequences under
stringent conditions, e.g., hpghly stringent
condi tions.[0089] The phrase "a biol ogical activity of
a MJ1 or IL-2 IR polypeptide refers to one or nore of

L uBb 2R kbl Rty HEFs PR SRR BB St
I NI RGr inte WE the bidtedeal ablividbd@f the cordddpbidigd mature MU-1
pol ypeptide (e.g., a human EL-21 pol ype tide); (2)

asm@cmratmdgdmg,tumt gotdimited toatl3 dnterarons wish.exg)! Rigding tey an

atin hor n_an /or

achabprintntite Ty & bbb e T BERREP TGRSR isigoa
anﬁi(/ir%ﬁuét@n AOEUN& £BY ye 84K 1: (5] dtiMlIRidgYhoSPhorylation and/or
decreasi ng, proliferation, dlfferentlatlon ef fector
c eadtivhtiorcof svat pr«!Iyllnsx,I oyg.j STATS mmﬂ/bySTASF B paeidfee (4modutlating,
and/ or  suyvi val i.mune. . . T cells +, .
Cco%$- ?ﬂ%{aPE& or ‘i‘@%rfii‘éllngé’m eéaéﬂnsdl%ﬁﬁ latg)%gggct%é%? fuhction,
/ E%ﬁgl?{Ry gﬁt}{gtgﬁarromggt&ﬁgett 16?3 us efsgﬁrlfdrl] Btf Inlzlﬂlrlr%ét éeglgle % T cells
t heCID v &iD4-0'h celés) VK cells, dhcallyemncraphaghs amblmcwpryocytes)

inhibits or her wi s, S one or nor

bi &0381 @élusa*g@?fwt %ﬁLg’fﬂf&nﬁﬁ{a"z‘i@% E‘ablél%fébﬂ thg method
In : [

i i TE ARG {oRes R hich LR B AR 3 ouleRY BE A hishes
anmtdmrmqneéﬂﬂcdoglezd aetiioel onfeamt IL-2 IRGMEA L @glypectlda dbenact s

an |L-21 Ant agoni sm
‘ usPrﬁger@H emogﬁn?nEﬂﬁesz%wﬁﬁa ‘%g’eg gfndﬁ &eé8sarily
i ngi_sagRra-tt
actﬂf AR f1 [ﬁ]@epﬁhé nﬁi@ﬁ%ﬂh‘%ﬁ;ﬁ%ﬁ;f;@%ﬁ%@lmﬁ%ﬁ% al%t%geomst
ELm?étaquythe@g i, biads fo) 89 II}-2 Apolypegptidee rAgitagonsm using an

"thera eutlcally ef fective anp of an IL-21/11-2
antlagbfi-¢1 R pptegpuistd9es RotAeReRT ulé!fm‘B?Pt%\@ gl %ﬁrleﬁnnsoﬁe
ef I Lt

t oﬂlgf&gnﬁ?gcéfbﬁ’@%fﬁ{eﬁﬂ LA ROK LY Eg%@gﬁnd%o%ta/oggg n% L5 pAlhPRde.
r e[091 hehstused Beaviel a tfierapeutwakty effectve agount” o;ﬁaeﬁemﬂhglR

one or nore synptons of a di 505‘&1’,| or.in prolon ng

¢ R elPrs s o aowiisf ap pEHY ‘a“tsﬁgFCté’fp glpor

th 0 n,
 LEURACAE i 05#?2%?1'35% SRoangmedpatiat i A,

/ 1 tedBcihRtlmrdeagrin bf,tanrehbmmg,tm paeveatingione @fmene syllnpﬁﬂns ofa

/1L-2 1R antagoni st vvhlchlsefetlv on sin

nuflisPidete O BsRIolongingitag suayivel rfike bﬁ%yepg that axpe%zfd in the

hugg@gn&agﬂsggﬁm tefr €VENnting or delaying the

occurrence o e onset or recurrence of a disorder,

e. 0092h Ad;lusert Hﬁema‘ﬁ pfeplqﬂadmedllﬁdfmtme a{n@ﬂﬁB]of T DA 1R
"induce,” "inhib patenti_a

" FERgORISE refers o, am é‘&@'ém 06 an {21 fILrgé R %ltageomsmbwh igiefifestize,
ﬁFbtd Jlﬁélé ¥Em@l flee&(ﬁp %&ﬁurﬁ&l’ fio 5‘9@0} (%taé Sa hﬁrﬁ%ﬁ?aﬁéﬁt, in

ast” statistica si gni cant hces ween
t hprevewringtoatdeRying Wdcc{[ﬁmdeerf tihe' oretomrrbdumzhecoot’a disorder,
this context neans that the agents are given

sup st adisorder gs @%FW%Heousl y, either sinultaneously
. ‘: >« afo e t
o S PThl SHEREoEAAEL ya  me

nistration o séc rst of

t hedelcvease ormioiics e gs V\ﬂﬁcﬂf dmatd quastiiative dicfermitatbeewadn two
effective concentrations at the site of treatnent or

i nstetss el fosdtdeast uotTallisigrifigrm dHkhrences betyigen g two states.
proteln refers to a protein containing two or nore
operably associated, e.g., linked, noieties, e.g.,
protein noieties. Preferably, the noieties are
coval ently associated. The noieties can be directly
aSSOCIated or connected vi a a spacer or I|nker

F A/~ T . Y a o



(abbreviated herein as VL). The VH and VL regi ons can
be further subdivided into regions of

whypenssasi abi lity, terned "conplenentarity detmsrmusiong027912
regions" ("CDR'), interspersed with regions that are
nore conserved, termed "framework regions" (FR). The
extent of the franmework regiormand CDRs has been
precisely defined (see, e.g., Kabat et al. (1991)
Sequences of Proteins of Immunol ogical Interest, Fifth

Edj t i U S. .De , [ th d H
TS A R o
J. suMBfanti&lydontch§ora@dusly] cithbd sliuRdRobd)g 6F :ﬁé@ﬁéﬁtﬁﬂy If given

herein by reference). Each VH and VL i s conposed o
t hseqaer®diy, a itk dnsefrof laﬁ@mlstrat@ngé dhef see«mdacmmn@unérthﬁ: ﬁcﬁé of

t o car box¥ é%m %%l %bhfz}ql f%ﬁfé%\% ?% gfegﬁif? %Oéla‘enti‘atlﬁns at'the

fuglfélﬁftrehﬁl?énUgﬁanh@ﬁﬁ)Yéét and |ight chain constant
region, to thereby forma heavy and Iight

i niODﬁﬁ]g Asmséd Imereinza ffusipr ppdeint vedery thi potein gpdadingetio, or

th tib t f t h | obul
R S P R TR I R o
t herhey, RO fholdtigdhreicBTAIBRE) 2BoHiAtBd.CTRd MdicliELcan be directly

i nterconnected by, e.g., disulfide bonds. The heavy
ch@smmtechsirannnelcwgwm}a ﬂ@ccmrdmksed of three donmins,

t ant
CANECRE i M PR AT
t h@neh SRY YrefiiSb1 W%e%‘lﬂ%h&ﬁ%ﬁhﬁl@ réuiBts b UIeviedRERIN as

that "interacts with an antigen. The constant regions
of VHheandrat idastatine snd preiferably ywenkightale chdin vhiiabdé rcglqus

GRS i i S s
C e nlt(§)e r%'e dof Hﬁpef'\l'ahﬁfnhgyp Rféﬁ FEohflebn@fity RferfliAaS k&pddns”

conp ement system used herein, the term
' | (MAIDRSY) iotewdpersed mtfnecgomsothat que otos¢ CDHS@WSdS@IIHﬁ'@ “Gifamgmork

) B0 R b R s e i
I g

TRy o eyl

delttaestepiihl Fatitian 8. SnDepartsteanef Hedthamd dbmesm, Seaeicese NIH

F oY el N eEgPabare ot PRI A& HER el 5B,

KD@hith a?elﬁlc&%ﬁ@bd%kéilr? i)%r A EreREHOEGEh bI‘I WAL isARinfposed of

region gene at the NH2-term nus (about 110 ami no
acihtks) CRBRs and fomp pRs,crrahgerbiiemaonse-tanminsdo oarbgentsrminus in

B e iy BRSO, o
S' J09F The GRARSACLa YurtheV fchRL |a%eﬁﬁgéﬂ21rh§1? Biaitt @&Q%Hnt fekfon,

no aC| ds) and one of the other "af orenenti oned
c otmsthemby foegn wlreayye amblight igmunggletrelin eom déspgetaisbutin 380

o R oo a5 of iy GG I
enGAFkch il a%mbanﬁéﬁgug%ﬁé@mthe ﬁgav%ne @i@ﬁﬁmrﬁ%@%uhn

The tefm "antigen-bin fragnent’ an anti body (or
si ctpling dranitérbadygctpd by,ieom, disdfidé bomgrrﬁ‘ﬂub hpavyachainsmadstant

herein,. refers tq _one_or .nor r
f u{%}%@fwnaﬁﬁeﬂw thres malp%tcg‘#ﬂ %@H& ﬁ? Geht chain
a'nfﬁ:lg oh iDL A R oANESESR, CB: The vEEDIe rdatRBIHES

o I'ndi ng fragments enconmpassed within the term
" altavy anddiighti chgink caigaian b birslingdoremt ithed dhyeracts Murdilein(am)lgen.

an %gorfs{;xa @tnéﬁgthg%ag MR ent&gli:[ll?)?%?é‘ltgﬁ%& E]@a;nlg% the
fragrrent a bivalent fragnment conprising two Fab
fragnments linked by a disulfide bridge at the hinge
region; (iii) an Fd fragnent consisting of the VH and
CH domains; (iv) an Fv fragment consisting of the VL
and VH dorral ns of a SI ngl e arm of an anti body, (v) a

s S OA NN NN\ o "~ A A ™ A




whi ch consists of a VH domain; and (vi) an isol ated
conpl enentarity determ ning region (CDR). Furthernore,
w@bdokossgks t he two dormai ns of the Fv fragnent, RET/ESIH05/027912
VH, are coded for by separate genes, they can be
j oi ned, using reconbinant methods, by a synthetic
Il inker that enables themto bgy made as asingle protein
chain in which the VL and VH regions pair to form
nonoval ent nDIecuIes (known as single chain Fv (scFv);
see ience 2::423-26;. an
SRR el itnE ool g VRRGEe A 1 Tafhinc3llem
85(e28 E9c6131 cclBYand feTibt&ofipdhéht Q@Iq? BothHe@tasaicH dhflement
|n ended to be enconpassed within the term
am@%gen blndrng fragment" of an antibody. These

d ments.are obtain i n onvent |
F oloh38ic s S RHTRRL w2 etme am PR ok e Y o b B dqpiting
t her dnke %9%% Polgh&HtRies eﬁraeﬁuilryren%aédl Hg)ﬁnhﬂuﬂdgﬂ)b%ﬁﬂ%enes
manner as are intact antibodies. 1] Sequences
S| Tihd lacogmnzeﬂdmaogmumnpelogulm ganes ml;xdeab@kﬁppaﬂwbda alpha

ar Q2] & %%35 Biihaf I@i%ﬁ?i&h‘%ﬁ&?ﬁ) G S50n IR £l"

en&ﬁdraﬂiexe ®n é%& §§%1¢ RE e Indeﬁa Ilﬁlﬁluﬁagrobﬂlﬁb&wm&@
91% 92% 94% 95% 96% 97% 99% or hi ghe

Al gepes alfullfbhgth iguingtoghabubin “light haing (eh¢1§t2§ Kipear ZHeamino
! d, 5 t |

nyiRh s B AR TR b e fohe aﬁt@ﬁ*ﬁﬁﬁﬁﬁwﬁﬁe pbicito

hy&aﬁmd lagidby M LC1epgh b RAHYa tonstdhe rpPE@RRPthe @OORBerminus.

strand. The nuclelic acids may be present in whole
celFul:lerigth anendglolydint Beavyrchains 2 (apauttioakﬂ)q/mp‘mﬁ dnigel agidls),

" BRSRBly Bo R e ReEP leathv Egpe (el BRias eids) and one
SeSIURO 6T e{fbfb%efnﬁbﬁéii arnetaﬁtsxeghoh BERISCHANGRARIY chRER g%out
are perforned as | ows. The sequences are aligne

fcﬁ3&mmmnahd®onpar|son purposes (e.g., gaps can be

IR b8, St R R bR g BB or e
al rhgﬂgeﬁuoda@{é REARQUMRINASAENITELLL BERS. can be

di sregar ded for conpari son purposes). In a preferred
e ni®d 00 InENe termh enﬂlmglmhdmg fragmeritd o€ air entdwdy dorcemalyi “‘gntelebdy

or conparr on pose s at |l.east 30% preferably .at
chsfin0oh FaEDERaRas hsrolh e ok m S gl of & ull-

pr I Ibil ficd tRnd st eJ @bty

B e e

r e BB p noanydepuafitseding fragments encapipdssed swlt]uue ﬁqederm “antigen-

oti.des at, correspondi d itions or
B E5E FHETERS of Ab ASURE el Dy aPdtreniit.A monovafeht
poﬁéérhéh@ cbr{?;lsttllﬁg oF tHeSVL SeHUENGRd Cﬁlo&ﬁl‘x’eﬁhse diipan £@S) yamne
- amno acid residue or nucleotide as the correspondlng

pofagmant ar mvalbet feapoent cappisamgiao Edbdiagrﬂmtsﬂmﬂred lbb'esilsulﬁde
are den al at that..posiilon s us re| '
e Mg i hgen caom i i et Cons g Ui VR (i,
aCélchrQﬁs s hE PG fRAhRnt RRABRIROY the vl'%dmrr qeﬁralﬂs%eatshfgre

bet ween 'the two séquences is a function of the number
of arindefrani antibogyo §v)ta drkils Shgmerd (Mlard éterl s ELPIENYesire BhkH4546),

e RB SR o ke VAR 0 AR b oo
al §gHERhe M dDRHRP BEHLARGESalthbAAPRk tWBIoRRIRATHROM

of sequences and determ nation of percent identity
b efragpeant,t o asd ¥k noemded fortby smﬁmbm@h@dy o bgyjoaned, using

mat hemati cal al gorithm ferr irent. the
ettt fodh- s Risher A B e BB rufoBade s
determ ned usi ng the Needl enan and Winsch ((1970) J.
Mol. Biol. 48:444-53) algorithmwhich has been
incorporated into the GAP programin the GCG software
package (avail able at www gcg.com, using either a
BLOSUM 62 matrix or a PANQSO natrlx and a gap wei ght
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programin the GCG software package (avail abl e at

WWWV. gcg. com, using a NWsgapdna. CMP matri x and a gap
wowdoghsssed 40, 50, 60, 70, or 80 and a | ength per/ghtoo®627912

1, 2, 3, 4, 5 or 6. Aparticularly preferred set of

paranmeters (and the one that should be used if the

practitioner is uncertain abopg-what paraneters shoul d

be applied to determne if a nolecule is within a

sequence identity or honology limtation of the

i nvention). afe a B S ing.matri ith a ga
porabe prtin Faéindn SRS 38 AP STy o B B %en
f r ABReMES tknd 3R REMANS dhaff FP(scHV)EsdReE.& 6 Bird 1QNT1988) Science
bet ween two am no acid or nucl eoti de sequences can

al FB:43-Ystand Musen ael. (P8BNErax Yatli4dndh 8¢i. MelbrdS:H18-83).

M LI (01989 BI,CS, 4:1 1-1 ich h b -
St sitele G pboies as diemisndg WD pamed Wipin the term
Us*dﬁggih-g’f ; Grappieabt off BSh bRyt Athess ardib@ap @6kt are

penal _ and a gap penalty of 4. [0104] As used
heetgaingd udieg carventionabachinigess kinwarto rase mgdrskill in the art, and

copditions" describ C itions for hybridization.an
e g e A o AR PRSP pb e et Fhubkes.
skjo1bEdsbduehb® sthilarPdithoslogdls (eO%,nad 1éR¢t BHuk 859 sequence
Protocol s in Ml ecul ar Biology, John Wley & Sons,

N. ident{typi®Ihe segjuBnckes @isgloged higgein aresalsmphrhofthpuapplication. In

met hods .are described in.th r ef.er ence. an it
oS SeebAmes dhe Setendtifathy G S oREafp %, 9, 3%
hy$yek, H52atd605 9795 digti @0, &rrﬁ%ﬂay.bA‘lr%&ﬁbédgrgubﬁa&?Ssé identity

sodi um chl oride/sodiumcitrate (SSC) at about 45C,
f obAigswticttheanmelear acid sagnwatstved hiyhridize xn&gaeleotiviebydization

t 5 Anot he. | e of Stri. t,. .
o Etiora s niienl TiBardt Bbiplit? Giiionshtq the sqmelement of
abmefstrérﬁp@hefxﬁﬂcimdmaﬁkﬁ@senm&hm%ﬁss it Bc81 B¥ate, orin

SSC, 0.1% SDS at 55C. A her exanple of stringent
hybpartalhapurdredow substardrally anes fosnr i di zati on in 6X SSC

2108l o AR B Ll R R R 82
hy gL fhORNRO B sk @ BRerdliigholy hdbihfhlePerfoRn&iasTSfiows.

at about 450C, followed by one or nore washes in 0.2X
SSthe @qienceD8ealigh&Dor optanali conipanson purpéses (egl, gapgichybe

A S A R SR e i
condiitdce s st dli BemaRRhd S6hHotdi6d0Rs BediRnéds cn be

nmol ecule is wthin a hybridization limtation of the
i ndieregarded fomcempaiddngoudpases)p fros predaresd engbhogiDBentt the kdgth of a

SRR s B B A AR BB SROASH ot W peteibly a

| NLERUOON B pREriIS At REstRYYY, belinZAbleQReRFBRES 188660%, and
prinmers to identify and isol ate nucl eic aci'ds havi ng

s eepee mxes predenllyatleastd’ 086, 86mPD%y; 100 tot theelengtb odtheg
thefdi scl osed pal.ynucl eoti desd Hybr i iz%ti on nmet hods
f of° ‘Tr%‘ﬁts?‘l‘&?f‘ﬁ‘g 0 gdiTRRyAYeS OF Breleafieyat sqerRRyEing
POk B 8RG0S HidhE of KRB pbFEHs aroMéh REfPared. When a position
hybri di zations, in situ hybridization and Northern
hyinrthelfissasdquencean dcaupeedied the anoavmino attlossidekor nustbotide as

the art. Further .disclosure re%{;']redi ngﬁhylgri d'i zglti on
colaIrPTERENIRE PPELER LS STOn FElFRREa TaIRT Wolscw b T
HyRiehhaZ Alth/DokRBR (AORd BRI ENiIRS hfiaoradcieRdeld “identi(t)yf” is

conditions of different stringency. The stringency
a dénpiivalaht rearhioe acebatrivoleid aved toewmlegyd). dThd pearcdnt ydentityh

whi ch an wo nucleic acid.nol ecules will. hybridize to
bt e PV pitipusests § fngdho i PP oigachihl posfins
pol ynucl eoti de hybridizes to its correspondi ng

pol ynucl eoti de under reduced stringency conditions,
nore preferably stringent conditions, and nost
preferably highly stringent conditions. Exanples of
stringency conditions are shown in Table 1 bel ow

o s o T T T o o,



at least as stringent as, for exanple, conditions

MR ' The hybpd length is that anticipated for the
wydsiisizged regi on(s) of the hybridizing PCT/US2005/027912

pol ynucl eoti des When hybri di zing a pol ynucl eotide to a

target polynucl eotide of unknown sequence, the hybpd

l ength is assuned to be that-pd-the hybridizing

pol ynucl eoti de Wien pol ynucl eoti des of known sequence

are hybridlzed the hybpd I ength can be determ ned by

aI I dfr@' thg gecﬁ%rgbueg qgl?%g (?r];to %Igc%ugp h¥ ) ﬁ&lbgro(gfl r%ﬁss aﬁﬁ‘ ﬁle le%gth

€ region®or reg
comlaeﬁrgrﬁ Hi&yne288Pbe {dth&,FéE fosoﬁlmalfarrgmﬂat ofll@’tMo
NaH2PO4,” and 1 25mM EDTA, pH 7 4) can be substituted
fdwqescerlxssc is 01 5M Nad and ISnwrsodlunrcltrate)

[915‘ @mﬁbggﬂ}l&?& Slgg Eﬁ %cg]?lgnceg]a{l etﬁ%lpflt&ﬂn ozh perceg{ ﬁentlty
c Oﬁ@*vgérﬁtvmequenis&* cahe Aovdhpidiheaubiag ammraawraeg&rnmn In

hybrids anticipated to be |l ess than 5 0 base pairs in
| e«hglteﬁermdcam@dbeerﬁftmepﬁmegsdqmbtheenmq 4npigo acid sequences

Bl TP SR RS G ol W P %)
t hagorh&mﬁleh Bad beenliftor gl intd B AP é)?&%arﬁfm he'GAG
bases) + 4(# of G + C bases) For hybpds between 18 and

49sor£a@ee paokage (amailablegt rwwvrrg(:gpom) asmgalthe%%@sw 62

e o bAvkeE iR ang gl S a0 J0y 9%, PHARS

SOI@h%tWWé’\i’glﬂ of M, 2, ahy kpdi m?ét%oﬂl@f preferfeli@mbb@imdnX tRSC
65 Addi t’i onal exanpl es of stringency

C opri¢ant mtlfydret\p@ﬂnngcruebpndj@qqym$ isalefesmingd @ising the GAP

pr oy dedp{}ﬂvﬁmi;o%%p@ égé_l_(_fwale%%'l at%{f\g\ggg%%?% using a
LalbW apia. EVESRatri%Qnd a SAP AEidhaloba0,, SONS0,(7H9&990 ardindiength

Ausubel et al , eds , Current Protocofs i n Mol ecul ar

B| wbngglyof 158¢c38.s4, 3, Qup. 8A@a3w@1azrly pJ@fhrrequt e§paareeti¢§ (andwtine
or at ref e

s R perE SRR fonY s B Sl 5P Rt nelf gy

bes}iéﬁﬁﬂ)@ai) N¥®1d dbterAliAOIR a REA18& T BRAHM b I§&fu‘én(§eoident1ty or

identify and i sol ate DNA havi ng sequences encodi ng

al hashology himiitatiersofghe triventadrs @ros B@O%MM 193 GEHIY rdetslx with a

Al l el t t t t

F oF P BpITRE P deP BCeh e o B ikumen Tl SRR B
POTNPSREd A ﬂ&nﬁfﬁet\ﬁ‘éeﬁ tivd@niihé adid b nﬁﬁlediﬁl\é Qeduleddsfdag aRb be
S|n1Iar| to the ypepti des encoded

di dat¢roy mg/trhgelgeuthrmgéMewrefaed Noller, ((H%%PECABIOS 4:11-17)

p r‘@hﬁﬁi’ﬁf g&\{lg?g{r%(gg gﬁl/dé-ﬁﬁ#ﬁ%%c%ﬂgg 9%'?lt8¥ %(Ogolfsmg a
| epgM129% di gt Résidud)tatit tafgraﬁh@ngﬂh Enad§ ¥ 12 and a Fap penalty of 4.

pol ynucl eotT des. [0107] e iso ated pol ynucl eoti des
of [0d A4l yé\rsee@chhercmy@nttermw lvhydlabsmdgestuse@t genditions” describes

Laratis SRR A AR b Sebrhi b aftiae ©

hOMBL LIS hehd Hea GRIRIBEh R amait EPbABSIS in NDRSRIar
honol ogs are pol ynucl eoti des and pol ypepti des i sol at ed

f r BiwlagydldhihelVdey &sivms,i Y. l(f%?),tﬂiéﬂ -6o3.64 IAQU@DUQ @hdseraqueous

poI tides and Ieot|d the
el ws s e B e o B el bE i) 4 Pl e
t h&a@d @bpé‘tﬁﬂigeﬂph)‘lﬂﬂdﬁaﬁgﬁ oAt SRt Wlbﬂ @P6X sodium
Preferably, pol ynucl eoti de honol ogs have at |east 50%
S ec:memﬁsésqddem tittate (SBE) et ghoaf 47°4h lfoyllovwri Hyems tor ##6 washes in

dent ' t f bly, 0% identif th
{02196 S SB GiAU 0O UER XTI BN st PUptaLAIOn

honol ogs have at | east 30% sequence identity (nore
preferably, at |east 45%identity; nost preferably, at
| east 60% identity) with the disclosed pol ypepti des.
Preferably, honol ogs of the disclosed pol ynucl eoti des
and polypeptldes are those |solated fronrnannalran
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simlar side chains have been defined in the art.

These fam lies include am noacids with basic side
w@e@b@snss3ge. g., |ysine, arginine, histidine), apdTU82005/027912

side chains (e.g., aspartic acid, glutamc acid),

unchar ged pol ar side chains (e.g., glycine,

aspar agi ne, glutam ne, serine3othreonine, tyrosine,

cysteine), nonpolar side chains (e.g., alanine,

val i ne, | eucine, isoleucine, proline, phenylalanine

nethlonlne t ophan)

Oéldl 1Qn§ Ia%eot%yrb\ﬁ 1zation ‘Inr@( gg@ &t glzp %ggéj éﬁ ne or more
S' asshebﬂi B8 X(S&CT 0,19 ¥R BeC, phefuﬁhé}lea%pe,ofsmngem

trypt opha histidine). [0 The term "reconbi nant
ho]s)tbridﬁahon (:md1t$¢m‘mkeyhyblmdsztatloe id 6X SS@satubed 438C€ glotlpwed by
intended to refer to a cell into which a reconbi nant

exPreeysnern weshasdn ORsSHedh! oriPDaikBl: Prefehly. stgnpgent

or et bt e e ReE ol B R ebfu 8, fflghed by
Pr QREHmSE Wik iR 098 §SC BE PAUSISS Gegdoal ParRA1k ?f‘iﬁéfcﬂé@

may occur in succeedi ng generations due to e
mubighiyctringentesoniitionsrént! alhe ¢qmﬂitumadm shczulri:he medgéhhy may

not, in fact, be |%?nt| @8 the Iﬁ\d 8% are..
otPRpltiaReT EaeTR AR PRa! o ﬁ@naﬁ ed fig,dgtermine if a
Cellnblecéq% nﬂ%ggmhﬁ{ﬁ)hﬁrza&n ﬁﬁﬁthﬁo@&ﬁhé\mv@a%ﬂ 90,5 0sbllum

In one e I ment R 'MJ 1 pol ypeptlde or

athosphafte aV@BrﬁDSSat Bﬁﬁﬂ e‘otﬂowmybmefmsmde waslzesse03XASSC, 1%
i mrunogl obul in or a fragnent thereof

( eSIQS %t 63 CEThp méﬁtwgperlwwi@mie% ¢fdhepieyent FB’Pn‘é%hWBY Be used
S O| Li-pr %511291{1(')]{? %r%t) glt% gr{hﬁe%} E{ IH(L‘)JI’-H 'lﬁé{ 1£faté ﬁ't?‘c(f'gc 5&89 Hzghng

Sequ c portion o
| n%'&;{ﬁ@tﬁie@ﬁiéhtléhl tddhrnililusitens epcsditg the disslosdd palyhdehseides.
with GST, Lex-A or MBP, may al so be used. [0112] The
f uﬁy@ﬁdgpmremﬁgwdﬁipr mrlﬁn%wd isolatiag mrleig agifniaslude
S eqb %rasé %a?rll rne%ctgone(Pbk ou?l{iehrn hy@r}(ﬁze{tfoﬁg S fl@) J@mon

usion protei

i n&idﬂd@rﬂ&rﬁ) ﬁpéﬂdﬂgmloh rdf@rare ¥eld known memosagqnmhehe af.
about 4 to 20, nore preferably, 5 to 10, am no acids

i nFlllréh@@ﬂWCIOﬁW%@@r@%bﬂ?%Wlontch@dlb@m anddeactigniis praviged

am no. acids in length. Each of the amno acids in the
peﬁilae linker is selected fromthe group consisting

of [O@bg} HS8fidizA%dh reddtiona bsh ¥E Perfdrime@ lﬂﬁd@@bﬂnﬂtlﬂﬁﬁf dlffhent
peptide linker includes a Ay-Ser elenment. In oth

e nifodgenskit $he sthiagengy ob hpbrédiztionirpaction eschaie&émdlﬁ”@ulty with

h ax/vhw'h gwé g& ?g& deolééa@&%ll%%g%g &ga ?e &mﬁ{%? ePreferably,
| Seakh hg'bn@'lizm@ ,pogmuﬁleotYde }@bn&zei Q)Lﬂsﬂorﬂeﬁpdmﬁh@fpolynucleotlde

enbodi nent s, ional am no acid sequences can be
aderd¢r rqsiu@erdestungemy eonditiarisnmeregireierably siEngmAt pensiitigns, anst

I T ) R I e

mayreRRowh RKE4b1E © bERG: Bighipdtan el térdotiets apihesd st are at least
e.g., GST, H s6 tag, FLAG tag. For exanple, the fusion

pr ariingenbys, émxamgwamrgdltms IA-Fketngent gondifionsgss @rleast as

é{t ggenn(s Ia§n ﬁﬁfh eéa{ngﬁemc étl I?S%%é gr&éﬁeratlge%uslﬂﬁn%eﬁ(g’x Q%nﬁhtlons are

S— htraas hestangnt 6E GyeReMPle, SAIdI4NIR prot ei ns can
facilitate the purlflcatlon of the MJI fusion

protein. [0114] hi another enbodi ment, the fusion
protein includes a heterol ogous signal sequence (i.e
a pol ypeptide sequence that is not present in a

pol ypepti de encoded by a MJI nucleic acid) at its
N-term nus. For exanple, the native MJ1 signal
sequence can be renoved and replaced with a signa
sequence from another protein hi certain host cells
(e.g., manmalian host cells), expression and/or
secretlon of NtLI can be |ncreased t hrough use of a

o, o o o s o -




[01 15] A chinmeric or fusion protein of the invention

can be produced by standard reconbi nant
DNA fragments codi ngpd DUS100&027912

WO embn3gees.

For exanpl e,
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di fferent pol ypepti de sequences are |igated together

in-frame in accordance with conventiona
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P& P Lieh@s Marue, Chsrroim, Coliisptina Bart@rLiborgenCPresir Gold Shameirpoly 8Y](1989), and

usent Ppé)foé ﬁtMolF\cblg B]o]yy ge_tts 2. g)ézéf .3- 6& Jt?rz\élles%%ms Inc. (1995), herein

Tence

5,514, 582;

soni e enbodi ment s,

Al ternatively,

5,714, 147,

and 5, 455, 165.

[ 0120]

t he second pol ypepti de conpri ses
a full-length |nnunoglobulin pol ypepti de.

than fuII-Iength |nnunoglobulln polypeptlde

—

1.~

t he second pol ypeptide conprises |ess

e.g., a




i ncludes the Fc region of an imunogl obulin
pol ypepti de. [0121] In another aspect of the
WO nooensszesn, the second pol ypepti de has | ess efP@DUS1005/027912
function that the effector function of a Fc region of
a w | d-type i munogl obulin heavy chain. Fc effector
function includes for exanple32Fc receptor binding,
conpl erent fixation and T cell depleting activity
(see e.g. U S Pat ent No. 6, 136,310). Methods for

ﬁﬁ‘mﬂo %he 150 cfited (?lgn Eeo??asocfctltfl? 9116}!61‘1'[ F%ﬁg%\‘}éne &ag !’ﬁ used das

I Nhybidi AHBR gdpes hnd prhheeﬁe@ it Hoind pepite BN A ih§v1hg‘$‘éq@16nces
no affinity for the Fc receptor. In an alternative

enmmdme atleliq h@@mfﬁue distlgssd pobyaecipeiidasovlistic weriants are

[
or bl ot Qe AR TR Sh e ofhisalicgsghe encoce
anpdlPpeptitieh thacie meen@zﬁ @Eﬁldv@sig@iﬁohﬁt sithiflbSity6 eI fpeptides

i ncludes an Fc region. Underlined am no acids are

t hensedediet theidisclased pelymudicotides. nityefecabdy. fablakielvariantstiave at
ggf&%%%@ é;ns%hﬂ&c%cﬁenttilt}p Pmc?rf—:‘ p}el'tleral\)’Yly, 29 let:a%P &5% entl%g lrr?o%%J lin
Y%ﬁ%%yﬁle@ﬁ%% kfeRIPKH LA SETBET HoWUBNSHiEISPEVKFNW
TKIOREHOY NS BRI, ol viiqRonid e PR R RIS esyd as

SRR RRE A R iR PR s seamsnges
_SP%nW&}K HomdMdotd-tdVhb diKisked poiatic(cobiids. TReNO

: Exanpl es of antagonistic fusion
prhnreci)lngs arhap Youelepiedes sad p¢lmp¢méemoh@d§rcml atdpféerent species

| PR i Br 6 SRR poilpdriget arfl ismimuisTeofiG. SRR Same

ch Wi fi méidari hk i@ ebpolPhfldoRd
OTEERs, U 31 i ferRE Qo e el PR ;%‘aﬁlo poyPRElddRdes

| mnd@dmep@m |Pe by poldnuczmgdeﬁom@l% hawe atdea:séanénce

| 59 0% 8%
gt iRl ik prete . 1 oY R e G ¥ east
anygg 1&@1{1%') e ﬂ%c%@%ﬂ%ﬁkoﬁdéﬁl Wh@ﬁtaé @1 @8 'ﬂ@ﬁolo S

chosen from e.qg., 22, SEQ
NChv6 at BB 3006 N@umce lmty mee)p&ferabiﬂ@tl lﬁﬁsmﬁ%zde@mmost

L PP sElm sk Nsatty) S indp i nebrediad. PRAVEDES

Pr gdr8616 250 ftHE dRBloBEPH S 1&&&@3 atna BGtkhs QAYSIAECE
shown a?joseq I D NO(%S %IJIE@SEQ I D %%?%les 8A- 8C and

10emMpImakypwpscicsel y), or a sequence at | east 85%

00/ 89 t her et ot h
g the oA SpdRRRISBAR TR pieitil BBty A0 b pepd as
ﬂﬂ)?fﬂ%tl@l’ﬂ Rﬂ)@gaﬂiﬁ’ @B Gd RIRhii eﬁ@%ﬁesctlﬂgts&'ﬁrécsg tHa
SEQ E) NO 24 or SEQ E) 28 (F|GS. 8A- 8C and

10wlymmdes<ef§beptqsﬁé ligMentien aral the gomshidensandeewhich gssygare
%%)959’ 98% or nore identical thereto. Most
the fusion protein has the am no acid
s C469CE i$ ﬁﬂ’d&‘st@@d SEQHEIL DOTE D1 ROUNtA}BAisAbIANE Hesche in@emmn
sequence encoded by a nucl eoti de sequence shown as SEQ
E) mhyoh@@ adliti@nalihs¢rva@Be. or nones4dntiahaminoeacidesvbstatutiens; which

th 21/1L-2 i st t d
o FEAHT A ST ALGHER P8 TR RRGIonS1 AaOBRRRYD ApineA¢id
0 r sdbhtlt?iﬁ&” RloAE &f GAlcH. thé@ﬁﬁ@labﬁr}e&&ae&s repg A8 RV an amino

murine) IL-21 or IL-21R [0125] M*I| proteins of the
i nacachtesigne haylnala§onib@ siieetiaino Farmtiasiof erralm mdl gestdyes having

0 DR s 8 150 Sve R0 AR OE et ot ndihes i1y arming

i nhi bit binding of I |gands to the receptor. Such

anti bodi es may be obtained using the entire MJI as an
i mrunogen, or by using fragnents of MJI1 . Snaller
fragnents of the MJI may also be used to immnize

ani mal S. The pept| de i mmunogens additionally may

T .




residue at the carboxyl term nus and are conjugated to

a hapten such as keyhol e |inpet henobcyanin (KLH).
wdmbn3ssml pepti de i Mmunogens may be gener at erCDYS2005/027912

replacing tyrosine residues with sulfated tyrosine

resi dues. Methods for synthesizing such peptides are

well known in the art. [0126]33Neutralizing or

nonneutralizing anti bodi es (preferably nonocl ona

anti bodi es) binding to MJ1 protein may al so be useful

in the treatnment of conditions descri.bed abaove. .These
ety b PR O ins TE° R S B i SR 2B pide s
bl @cki a@,?_arltib dandglbiaffd Agd), anétaegdilgolar sRIcRRAIAE (L4 AINeine,
[0127] The present invention further provides for. _
c otsparRREgineoglutanmg, s¢raiendrenming, tNrpwEss Cyieine)s penpioldr sigelopains

reacts wi.th an ElL-21 or ,an.E. -21R [.012 Human,. .
elvcer SR, gy bt e Eolikete afdie, eRphSHlan ey Btnionjne,
| LeZkSp il tefa-ampedtias chshde. 4./ ARARR] valie CiSole@difid)iand
t he "human i nmunogl obul i n genes rather than the nouse
syypenatic Sk ehany/feas, timosite Mesrlalanmesgariorhan lwetidine).

[ j ith the antjgen of,jnterest are ed to .
or B0 Tho rindarraoiial FER L (o ETRER L LT 66 uiek hercin,
SPRGhtbhdedab réfBi fola2N b vARER 9 RRSmbiAM ékphdssMA vBESE Risibeen
(see, e.g Wod et al., International Publication WO

91ih0080Gd. Kisbheld|bepatdérsiopdthat suoh termsare énerided to refer not only
Publ jcati.on WD, 91/10741; Lonherg et al... |nternational
puBithE BirieRavbissf GtEais 3 Hettagehy B fKefl BRkH A0
PURIafiPinb@ifi c S 2431 in lsQée diﬁﬁlg%neﬂtioné 4094b) eifiet thutition

g
368: 856-59; Green ét al. (1994) Genet. 7:13- 21
Moo ényranmental inflgen@es pudhr pregenyamiy, ngiciadactSed identgajto the

81: 6851-55: B t al.. (1993 I |

O e R S R Rl 288 ol SRl A et
U. 1@réin. 90: 3720- 24; Bruggerman et al. (1991) Eur. J.

[ munol . 21:1323-1326). [0129] Monocl onal anti bodi es

can al so be generated by other nethods known to those
skiL-? WH-2 hR Aagaganistsof r ecombi nant DNA t echnol ogy. An

| ' d f he.." conbi. i al
ST e SRSl B2 BB bud SRRt gh bk
| d@Bicbf thaBe filse@ b Secafld iRy, & ¢ aaiBihsnogbulif ofa fragment

particul ar antigen specificity, and can be utilized to
pr thaee€ (e rackonading fingmenti thereoDhiFer eranded splyblgdprms of the

% : Y . " i th
AR R b R e UPLGT DB PR s ety
C eimBRPiobudinC 0TS dusiditpredms 2R h ae iR evith S WexfObr

obt ai ning the DNA sequence of the variable regi ons of
a MiBFemay alsogglvaed.-on of i nmunogl obul i n nol ecul es by

A% 2B Hiipraleing o oRRbi PRl Bl Aokt Sealilsn dninige the
t OILPEoPIL-2 ﬁ@ﬁﬁ%rsiérﬁ 1@ IR set heiRly. oA eRiRAS, tAO elisfin protein

framework 1 (FRI') sequences, as well as priner to a
cosranelude 3peptigadinkert ¢.ge gipeptigy limksr otahoubé ta2Bandrer

PCR l.ifdcation. of the heayy.and |ight chain oy 1

v P e ERRLY- 51 S SR 193 i RBLEY e Al i o B i tinker
( Largrdngikio @tidain leh RO EhcHRh Ohe aMMUEss in Hiclfoptiablinket is
simlar strategy can al so been used to anplify human
heselgetedinfiorh ithghgrowthednsisting paGile Sesdisonthifand i lhinmene
antibogdies (Larrjick.et al 19 Met.hods: . Conpani on

C oomBtRaR i Repbrime feindids Crbsr 1T5%) HERRer |
antthbaHests, the Glsiii f28tefinBREESa peptde Giaketunl itihe Sdpatid finker
can be produced by reconbi nant t echni ques known in
the art. For exanple, a gene encoding the Fc constant
region of a murine (or other species) nonocl ona

anti body nolecule is digested with restriction enzynes
to renove the region encoding the nmurine Fc, and the
equi val ent portion of a gene encoding a human Fc

constant region is substituted (see, e.g., Robinson et
al ., International Patent Publication PCT/US86/02269;

- o, o o ™~ a2 2 -, . o AN A A N~



Tani guchi, European Patent Application 171, 496;
Morrison et al., EuropeanPatent Application 173, 494;
woesbes3es et al ., International Publication VW&T/US2005/027912
86/ 01533; Cabilly et al. U S. Patent No. 4,816, 567;
Cabilly et al., European Patent Application 125, 023;
Better et al. (1988) Science-240:1041-43; Liu et al.
(1987) Proc. Natl. Acad. ScL U.S. A 84:3439-43; Liu et
aI (1987) J. Irmmunol. 139:3521-26; Sun et al. (1987)

E bt seausid hapn metorglie GrENGREGHLIY, MiklyEhis 1

Nag ¥ @ 81¢} 7448 49; Shaw et al. (1988) J Natl. Cancer
| nst. 80: 1553- 59). [0131] An antibody or an
i ntOl A3 ootk embsddiments addisionalaveinp 2eid smueneqswea e pedato

| G SR AL hrRh B e B b PER g
S eﬂi@(‘ﬁ‘i%a&fn ShRrifiaticAl IR eRarhfig] RN /a2 1 RARIIArotein may
directly involved in antigen binding with equival ent

S ebmhmksadso Ponoon mgwmddmn@lammm% €12 gﬁrSSlh dlistapdilalG tag. For

t hod t
e RS Db o ALY 555 B ongrog
al wh{cilﬁ%ﬁ&busﬁh%&&m%%t@éeﬁara hfked athe Q@EHIRAL ofthe G8 (i .,

Patent Nos. 5,585,089, 5,693,761 and 5,693, 762, the
c oglutathiene$-trahsferase) whqushcesr Sunk fushyn pratsoissen cdiatsythe

f . hod | ud | at ,
ebipRges RGPS AR SRR (he nucl oi ¢ aci d
S eﬂHQWf &S art s eﬁﬂ‘)@@ﬂﬁm@'tﬁe flsioRdrbteRf int MRS @10l dinal

vari abl e regions fromat |east one of a heavy or 1ight
c hedqnenc8due.cepolppeptide bequandecthat iaopdresentingedlynentidhencgded

e Sy Bor SR R s

aggq ﬁéﬁce%aﬁ’ bE fet RlclTan@ tplRE@Qlith aldignal S&RBIe Tt ahdifer
encod| ng the humani zed anti body, or fragment thereof,

caprotdmnhmrtein&m@dcellla(@g amaaprpﬁl@prhp@ttcell x@@@éiomnd/or
d ti bod
R tetion ot ST e reE s Thecugh o 2t h Filafidet

CDRqgElet i Ng or CDR substitution, vvherel n one, two, or

all CDRs of an inmunogl obulin chain can be repl aced
( sEa 15k chhlmbh&)r faios protiia, of5he2m5e153>9 cag bn prpdacedby standard

SciesnbmaneDRadichnaiis: Bor Samiie tagigehons agiindy e

14&1ff%9§1$ gl?peﬁﬁ/d@ts&[uenéésﬁre Radt&ogMer ia- 2t Icortitee with

contents whi ch areé hereby incorporated b
r et@venimal Whiquesdegcby bmployingBiurrafied onstaggehontiedremmini

e A U R ATl
2 1§ﬁ§1§§ﬁof EblRfre QﬁdsM%ra%Bro%ﬁatel IR A lin Nk SHatdde FeatBRhERf avoid
5,225,539, thecontents of which are hereby

i n&mepmatde mimbg, anéfeexsemm)hgalxbn bt another @DRedigieng the fusion

parti cul ti bod | a . W th at

P 5 e en 56 s racest o5 ROYAGY R BE® R ffiniaibrited A

CDRs, e AIRPAASEY, PER AnpiH G o frafthedt§ c&Mb/carried

necegga;iré;gt é“raegﬂ;) acg }:Ehe nL nber of %ﬁé ?%&Eltr gd fo?ame

bi outiusqngainchdrerimarnthazgde sing tomMyplcmeraarw md@a&srhmé@bn two

ant i 0133 l\/bnocgonal i mer and hu %

anfqr%swa SE e e AR b pegpnealS na resimplified o
g&kkaﬂg a cﬁi‘f’m:'rl'a %en@ieqﬁé&%t(ééeufdr RYarRpREAuRBEL dt ‘aﬂ $edf) Current

antib e.g., the constant region, are also
VVI Ptutamoﬂmla McbpdamBlotdgg, JohueMilen&. Sdﬁexl%ihrﬂ‘p{bmovan many

ant i body can be nodified he cons a
BRSO ST HD Sates R FaigEa Ryt Ro e
anot her constant region, e.g., a constant regi on nmeant
to increase half-life, stability or affinity of the

anti body, or a constant region from another species or
anti body class; or (iii) nodifying one or nore am no
aC|ds |n t he const ant reglon to alter, for exanple

N Y o s N _[I__L_




[0134] Methods for altering an anti body constant
region are known in the art. Antibodies with altered

wo veti3ses e.g. altered affinity for an effecteeT/US2005/027912
i gand, such as FcR on a cell, or the O conponent of
conpl enment, can be produced by replacing at |east one
amno acid residue in the con33ant portion of the
antibody with a different residue (see, e.g., E P.
388,151 A, U S. 5,624,821 and U. S. 5,648, 260, the
co . Of l. I chy. i r S
¢ PLRClcBisR ofdh imlunSPloB PGV RERY A\ MGMROICBUAE pR¥ieic acia
desdrichitshetiiato, suti amePréssidntvectohsuchiuthiatnie fisiontrhsiety is linked
speci es i munogl obul i n, would reduce or elimnate

t hissizame ecthy spBunpglelgin frateine Jaspme enbodinents, 8V ) fasipn
alter t af f.ini o) n,. K | . i .
ot S SOA  BB e
FcargirorfuciBic acid¥ enkodinti ikt idbilyigphie, capbaconsguétbé using

specified residue(s) wth a residue(s) having an
appetipds lnawr wribe pénal ity on its side chain, or by

L T e e

NOVERRBMU- Potpeptdictavaiy Shenibairtht Returdllycesimiag MU-1
tryptophan or al anine (see, e.g., US. 5,624, 821).
[ 0%BINCALIVHE tye) tha eagulisiadeghsr aifinity {relsivg e fieingamusated

publ i cl ngwn. Eor the n ti de sequence
a n%qu?ﬁ%%&ggllng og élaeul}a/lﬁjé g 'f)g]l[ys %Ptﬁﬁ ?r% ﬁﬁl ﬂLE g'l i savai |l abl e
at [0HENBANS e dmBEEmMeMa; th&MW-13d8heptitemdicteis ps@dddaayan

I L-21 nucl eoti de sequence is presented below 1

gcvaragMik 1 aahogp! viggoetetienyan the naturglly geqyrang Mat§a

A N O R —

t Cg@l@ﬂ@gﬁ)(th@ﬂ&ﬁh@tﬁféﬁ Bedirhe)! agmnaéIbaiMmaas, the fikdagat at
181 tgtt gat cag ctgaaaaatt atgtgaatga cttggtccct

gapalypeptige inshusies &whigagthAMUabpelypengide Adtgaativelyghe first
agtgatcaqgc tttttcct tt a caact aaa 301

ot PR bR R T YRR ETRARE S caat ¢ aaaa
ag[yi I8P 9eHgmP peHRRARARGE be IchiricdaRing GAGYPREAR D
acagaaacac agactaacat gcccttcatg 421 tgattcttat

galyPAd338E LERSPEHRAGEQID NO2ya K degiaed, onaar moecantine eeids
481 ©
agfaé‘a ggf(\)%l @{u@ﬁ%ﬁi@%@&%@%@%ﬁ éé@geq%?%géogg&t%gmpmmg the

t ghIAS HicIsty bRl AR REGH folPegBddmibicgat ttctttg 601

tattccaagt ggaggag (SEQ I'D NGO 18) [0137] The am no
aci0d 18k dbe serend polyheptifiedg prséasably setublel [n sumpernbebipentdethe

eeSRpRE R CF Rl e esno PRSU Sl Brolins e B e el
Pl—l\%gﬁfépﬁﬁ@ B S \eantiaies, Gid\ide KIWBE includes a sequence

KKL KRKPPSTNAGRRQKHRL TCPSCDSY!
PKeER_faritiksts a9p0di H0H S IRTIHSSEDS]yp gt el witiNosecoad M1G-138]

hyBVRRPSEE. B Rl EPEaTRRE N g grerd robepfs cltesgigast
I ¢ i W 6}

R o e R T N PP s
SE@e kBowDiBthe apran§EeE dBcnl@d3s, €. gntley. PateghNps.sh. T lioRpdnt

o P Al A TR s o S 4R8I B or P oo
Pr @20 s etbédithefisf the Eec%ﬁﬁ%b%}ﬁ&)éﬂ@%bﬁ@ﬁk&ea mllg%%th

sequence set forth in SEQID EQ I D NO 22, _
| DinN@uRElobBHQ polypkiDidis , AISEativEl yNthe28conSHEOIypRp iis GMprises

NIt I e BampreroBis L e eust s Rl sBeT iy gein

are al so enconpassed by the present invention.
Variations in the nucl eotide sequence as set forth in
SEQ ID NO 1, SEQ ID NO 22, SEQ ID NO 24, SEQ I D NO 26,
SEQ I D NGO 28, SEQ ID NO 30, SEQ ID NG 32, SEQ ID

NO 34, SEQ ID NO 36, or SEQID



NGO 38, which are caused by point nutations or by
i nduced nodifications are also included in the

w0 nooensszen. [ 0139] The isol ated pol ynucl eot i deBcDiS1008027912
i nvention may be operably linked to an expression
control sequence such as the pMr2 or pED expression
vectors disclosed in Kaufman.g-al. (1991) Nucleic
Acids Res. 19:4485-90, in order to produce the MJ}I
protein reconbinantly Many suitabl e expression

coptr n th Gener .
Pl SR PO R BB BBl e B Phles FENGHBhgpyy crai
Kngpm iamsh lybé Kardfferasly( th8 9 b
|2Enz;nolo§§Engﬁgg%b gﬁgAgmge?lngg Ké&er%%ng%epgaﬁuk

| i mklades the &in segion ghar inawnoglabulia mehpemtdey ligated to

| b
ofoTa il PR el e BBk A SeB W emtide s s
c Oéttercwr FHRUERNER the ettt TuktioRWf b FakedibiCoMivlidRyRE €i N

IS expressed by a host cell which has been transforned
(t mamgfogdnbelti)l haavshehabe K effectod function includes for example, Fc

I I de/ t 140
A R g B i R b W e
a DYCPRicht R61 611508 APUMARRR IS RsBingd T @E‘l&ﬂ@?l&ﬂl@actlwty, Fc
anot her nucleic acid to which it has been 1inked

t ygéectshr funstioor aridsangibogyt stghility are nbdvohinrth¢ aits It enegembodiment,
circul ar .do bIe t.randed | qop i nto which

o i PSR POBRRPLIEJHE AT Orlg o1ty oyl e FRAEP el 4y pe
of al\eBediQE emtaoamyénr ahe y&ﬁﬁ@%@lyﬂl@)ﬁﬁ@ hak 1@®ddrtﬂo<utﬁh1&§% ,
segnents may be ligated into the viral genone rtain
veammﬂgnaﬂeﬂwamdbhe of autononous replication in a

o2 o pro B Fetond v e St B PEine iy i afino acid

r eRhh&RE LPRER W RD: wr@hlsrt&méaté ﬁeruue%prcsaeglog hé{derlined
vectors (e.g., nonepisomal manmalian vectors) can be

i nameigo atidd aferthoset that dyferoinen tlfe aamho gtiddennd imghecorresponding
i ntroduct o into the hos and thereby are

s it obih suRBife. Nor eover
CemﬂGEPﬂPAEEBLGHEEVaLEPBKaKEﬂLMESKﬂ?EdTGV¥UDVSH@DPEMKFNWYVDGVEVHNAK
ex H§§§Q%N$T6R &R EE-HOBWIIFKE FKAKN PéPiﬁoeﬁ%HAKQQPQEPQVYTLPP

§ %ﬁg? é éigwli gﬁ: SPﬁ\g.PéP(FFFggYS TVDKSRWQ
bGP Elhel oF .
co |nan expression vectors r si npl y,

epOﬂIZ}i]S Bkampleeof m’(tsgdmstlblfu.‘gﬁnﬁbadms thxtwae dsiueed nahé miethods

of utility. in reconbinant DNA techniques are often in

t hef trl%rm%trormraém‘a% in lr‘Iﬁ?St A Sp A eBsemBediptent, the fugian protem
e

¢ hiBfLfn 8Rflo ARk QloncPBlos0E (3L 0, SER] O RRASE SN 1S

HoMenzs, SEQN® N(M‘éntSrE@tID NQO: 20, SEQeD NO: BncSBQiH) NOI:BB SEQ

other f orns of g@gre33|on vectors, such as vir

YPs3% SEQ ID NOSB 7. 0a SESHDIND PV%S?%FPWtH%E§5%, 90%,
ad@ﬂ“}a‘@s‘r )"BF o AEEN RIS O&[(gflfi%fn\ﬂ?ﬁﬂﬁ s?the"‘f&hl%ﬁ protein

Serve equrv ent functions
" r @glulded 1 anine quﬁmequenlcs emdotiechblyeai nticleotivel saqitaance chosen from,
pronoters. enhancers and ot her exﬁressron contro

ol eEuSEQ IPNG:22, SEQBINRI4SEHIE NG, SEQ BANQ:2hSEQ D

t { | Qﬁﬂy¥ﬁy§§
ggﬁggﬂﬁgggaﬁfgtp?%?%(%ﬁzggtgﬁces gégkgg%ggﬁgé , for Bra
exsqpdre at leasbBSeiE] S0%, DIU) Y8 Geat endrx pteatsd] airerdio c Preftogl :
Met hods i n Enzynol ogy 185, Acadenic Press, San

cafusiop ppteips Béveattaﬁ .ae%rr%t%sqsryeltqtééewg rs PERJD NO; %gogrg?EQ
t 0
{1 NP oo M0 el 0 W s

0 n%%mst%,cgser er mord kdentidabihet@f Intoltieer hmbdmednlts tie fosion
transforned, the | evel of expression of protein
desired, etc. Preferred regul atory sequences for
manmal i an host cell expression include viral elenents
that direct high levels of protein expression in
manmal i an ceIIs such as pronoters and/or enhancers

o o e




sequences thereof, see, e.g., US. Patent Nos.
5,168, 062; 4,510, 245; 4,968,615. [0142] The
WO emenkazgmnt expressi on vectors of the inventipor/msze05/027912
carry additional sequences, such as sequences that
regul ate replication of the vector in host cells
(e.qg., origins of replicatiom7and sel ectabl e marker
genes. The sel ectable marker gene facilitates
sel ection of host cells into which the vector has been

2 R EER b iEam{BoYria sEyRncE BAGIEF D8 Bucitor i ledidice
sedeéf?bf, 6B RBQ IDENO: X SHG ID 88):38 &FIGS. 8A-8U agh10A-

such as (418, hygronycin or nethotrexate, on a host .
cel4C. irprpectiptelorortaiequaaee ot lepd $5te 844 At ‘ol @ more identical

Preferr se| ect abl r-ker _qgen incl ude. t
AU eSS, TS BB 58 P penggpour
hostSE®@ D NOWY forhas ApimhBwaicl Sqligietiefddedpy hinuclabiidn)

and the neo gena@&for (418 sel ection). [0143] A nunber
of seayenss shewr ad $EQ ARWQES (BEG.d0A-5¥Pe host cells for

BB ol LB 91R BB ARRg Bocics, o

f uiifticeRBaldiMdfrdgnithe! tRer@of ®at Bihdlts €1-21 D Mt -3DR Epreferably,
manmal i an host cells include, for exanple, nonkey COS

c enpmmatipn (feg ehuspansarenurdieatl-24 okd)-2¢RI | s, hunman ki dney

293 cel | s, :h der el A431 cel| an. Col 02
ol gS! Mt el PSR W oo TR R o

Pr uiEh ofRIdnal dnld8SoncdRINERANtboBic wthihepbéificAlB rkact it the
derived fromin vitro culture of prinmary tissue,

prMitid prassiplaad wdichipaysingdif inding g€ bgands & the reqgper. Such
HL- 60, U937 . Hak, . Rat 2 F3.. 32P; ,FDCP-1. PC12 X .
oredpdisF iy b SbeisK R ysing R i ¥t o, g3 using
Pr@i@héhtd HEVEL]. SR fR@niatsyrartvrRd 1 RyayeRprialsyd to
linking the isolated polynucleotide of the invention

t oinyuimiabremelsn (lhe peputgunmeunsgens agdiiopallynmer comigiadcysteine
expr.essi on vector and enpl oyi n I nsect expressi on

s y'EodHE 2\l SPorL tamitiart gt dieefason BarpR R R Keyhiole
c qhﬁl?ammﬁnqﬂ(m}. EAEdi 861l ‘f;@ﬁfﬂ%riﬁinﬂldogerﬁ\{ﬁé&@éeﬁetafbd by
kit Tormfrom e.g., Invitrogen, San D ego, (e.g.,

t hisp MpixBAOsine kastdpes with selfased tysesieadssidues. Waethodsrown i n
the art..as descr.ibed in,Sumer.s and Smth, Texas
AP R AP Vel DB R Bl ki n Mo, 1558

( 149328} Neﬁﬁﬁ[zlli\%/g&tn%ﬁnéiﬁfaﬁkﬁlg%tib&ﬁ@sr@f&f&ab@%c&iﬁbﬁmal
fornms of the | protein may al so be produced in

i nangibodies) Hisding fonlf Ua p prasgininagyealsosty usef in the treatment of

| ynucl eqti d described above. [0145] .
A PR 96585 kT hesg s e et aptinodicg may be
t haipBoIk ofBlbckifg MeAiLISAdink o HRWNAU- BricastyOétasm. Such as

yeaSt or in prokaryotes such as bacteria. Suitable
y elfd 27ks Thepreserit irvieniden Sathehproyidgs &g compesitigisomprising an

Schi.zosagchar o s_panbe, Kl.uyvero strains,
Ca*?ﬂﬁ’i%fia},' ﬁ’&FSP&ﬁ{}/‘VC@@g@ Ctgf”r“&i L2058 i@?ﬁ&(pr essing
hekﬁﬁﬂ|E&ﬁﬁﬁnR&BEEhﬂ%mﬁﬁMﬁE@GhﬁbQ%&k&é&ﬁzﬁ&&ﬂ@&@%rnfzui
i nclude Escherichia coli, Bacillus subtiTis,

Sadamdreegeheratey phingtransgeniconicangrryiag therhiuaiangmpainpglobulin

capabl e of expressing heteropl ogous proteins. [0146].

s G U S ey SRLGDRYISs RoRRradBreegte ice

| nglehiod PRM iR Snti RGOS MRt BE usbEo REAE 'h?@x‘i‘domas_ that
protein. Thus, refolding of the reconbinant protein
mesecipte megari mads mithepetafic affinpiesdocepitapes Wem arhunmngrotein

coerS B Vot fih FiveromabEuaRahot Q8PP Rlebapai o

i nclusion bodies are known in the art. These nethods
generally involve solubilizing the protein fromthe
i ncl usi on bodi es, then denaturing the protein

conpl etely using a chaotropic agent. Wen cysteine
residues are present in the primary am no acid
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(a redox system). General nethods of refolding are
di scl osed in Kohno (1990) Meth. Enzym 185:187-95;
waE2086/185383225 and U. S. Patent No. 5,399,677 deBCr/Udm®05/027912

ot her appropriate nethods. [0147] The MJI| protein or
fusion protein thereof may al so be expressed as a

product of transgenic aninmals3ge.g., as a conponent of
the m |k of transgenic cows, goats, pigs, or sheep

whi ch are characterized by somatic or germcells

contai.ning a nucl i e i .he MJ
o ol Bhciiflofy BRuGANSh B0 o9 R B HUERRE A AP dhldtholidfa
PrPitichti o WIS2/089 1¥; Bagienall, lifteaniiond Pubkcatib FaOSL /13917,
growi ng culture transformed host cells under culture

c ohehitieroeil (8] darnyre 68 ERPro0s Sreenet AleCi%PaNNgr GleasnT 13-

iy A S e S

f ogtn®. (9993) VeaMshrhl O 33-80 OTudi ks @ral. {1 9939 iPRod. hNestie@kad. Sci.
can be purified fromconditioned nmedia. Menbrane-bound

f ob/ifsA.gH0: M20124p Botageman £t alhe 90 Bt V.drmmaaml. Bé:13431182@k

b i al ..menb f f
dB8E Rlapdiofpl lfodl ca ity dfeldiy iRt iigs igown v
NOMbLNIKSI1EHEh BROBDG f Beiibinsnt TRNAGKHnbloXy) BR.altbMbadd mEhed,

MJ1 protein or fusion protein can be purified usin?
metefrotid tkpothe “combinsosiakyitibodyl display haethod, hasdeen developed to

ex Le, the MKl .protein of .the invention.can be.. .
conERy aat s iy RAY ey nattRe » BIERbiaf Pt P ity and
C Ot Az L@ frbdiic@ monoeloneXaibeics;aRis MEKIANG iwellknown in
PELLICON(r) ultrafiltration unit (MIlipore, )
Bi theerti dfter imnunizislg apvingigalt wigh e Ha@HRegSn 16 aritbody repgstoire

concentrate n..be plie urificati on el .
cunrirassh g e R afr ke bbby 3pjR i Sbrining
aniheDIeX GhpRAE: §aEé Parfuble 1ReicAFRY #YRMrse hopulsticigd e, a
matri x or substrate having pendant diethyl am noeth

( Dmnﬂomﬁhymlm@ﬂ%)a@smgﬁ@n(w)of ghgamer primpass and PCR.

ri.ces can.b cryl am.de, .agarose. dextr.a s
cel g o R EEN RIE prRR Pl e rsider o
P UfsidniaCdptiaB) seQhdn@és d/ o Gtameviork AL[FRN) KY6HRBY Qs HelRs
can be ‘enpl oyed. Suitable cation exchangers include
v aprimerstoiareopbaniide3’ ranstint aegion primes angbesused 6psR1  or

( oot ot By it SRR arALRBRR: R R GG
t h@uivkk hntifoate8 (DarfiEk E3i @D9 DY BibRhnifia M1 €18RI36) €A similar
supernatant may al so i nclude one or nore colum steps

ovsfrategycian afsp iba¢n ysed éas amplifyshuseandieary aild lighhclaya v ariable

BBl N S g R P S IRl Companion o

chiRmRUe s Bwolbzy A 08U, resi ns as phenyl et her,
butyl ether, or propyl ether; or by imunoaffinity

chi0dA8} Ehimgrinantibpdias, lifcluding chimensrimnmuagglobelinthadns, can be

hi gh .performance |iquid, chromatography, (RP-HPLC) steps
rpPdbrgSaranmes A R RRREE RN TR Kbl one
hamicoaingeRCBO tordRhhbioflofalm@inedol Bihet dpecigs)dfocidhan

be enpl oyed to further purify the MJ}I protein. '

Af dnitibiotly moddeuleris digagkdigithgesnetidionizpyes © rehevebe region
R R A

f OpEestsBaPHgidni i§ SiUsQREE @BS e.d.RIbMS0R B aIC MRFnAAbALD PStent

or with other known nethods, can also be enployed to

pr Bublitation BOBHAISES 02269 yAkine ¢tfdl e Buiopetrlaent apbindtianakid, 187;

oot o Prieos AoinBBay Pard WiprBBP bR piipean

manmal i an proteins. [0150] MJ}1 proteins or fusion
proteins of the invention may al so be used to screen
for agents that are capable of binding to MJI.

Bi ndi ng assays using a desired binding protein,

i mmobi lized or not, are well known in the art and may
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or protein-based (cell free) screening assays may be

used to identify such agents. For exanple, MJI
w@embasszssmybe i mobilized in purified form onp@r/Uus2005/027912

carrier and binding or potential ligands to purified

MJ | protein may be nmeasured. Pharnaceutica

Conpositions [0151] [IL-21/1L-2dR-antagoni sts may be

used as a pharmaceutical conposition when conbi ned

mﬁth a pharmaceutically acceptable carrier. Such a

%?t:/{ P%ﬁ{l 'giol(ym J\ eubérg%'aggll tm@&aﬁlgnél%bhcatlon

carrrer,

dl WCees/mszh Idaeﬂg et RIS, Pt N s,swtsa’rm ¢abmy &t,al., European
sol ubi li zers other materials well known in the

ar PatemttApplisatien b?ﬁa@%a@étj@f e al- (1)98&6@9!6&644@ 10dd4ds L et al.

I t r t
o HBt] Grafeh @l fea¥iey b carodah En ot Sfoamd gk
I nmgazdszem&, Shin eme(ltysa; BEIcENLBIAE. SYi. UtseA AT 14€18; W I I
depend on the route of adm nistration. [0152] The

pthrShamemtet gla(1983)pant. tRey r117eﬂ°99t1t9@54 Weedtet aln (1989) Netura
fa lip
?ljﬁ?{@@ﬁgagﬁt Ezﬁ?@ | s é’ S‘f{b[nﬁteéo 12328 tion to

ot (02831 DR SEE 68K biCAH Mn@ﬁ)gmhﬂb tkaif @4 b&h$maikddby methods
anphi pat hic agents such as |ipids that exist in

aglravgeingtie fr Muamnizied entikwdies; ingloding| f@lmmr?@ﬂ a@a@wgoglobuhn

I |d cr stals | a ar _|a ers
aq R ERBroE ooy P o Bl Beion that e
f Oﬁé'ﬂﬂlﬁkﬂlyoﬁlvb%ll 46l Stigeh lbﬁﬂkﬂg Witlﬁb(%lﬁ{'él@fﬁ sequences from human

nonogl yceri des, diglycerid atid
| yEvvamibldiegionsh Gepérel mpthqés fos ag@mtmg hyimagizgd iaphodigsare

| eBmdif Ry EPRRE LIRS St 20 2R Bt e S ooea,
€. BioTebMilues 4PAUERd Qen of aR 85S. Phlent Nos 05589889, 5,693,761 and

4,837,028; and 4,737,323, all of which are
i né,69%;66%\tﬂe<dcm7é¢ré$ oufaiyofr\éhleh eredreby Ouesaorasd s ecference

he e t.er,m a eutlc | ective unt " .
o bR s B s e ARt F SRS ER TGl it
PhadgiBERY Hia@ 8hcod@ AN @S phrk Qﬂlnﬁﬁuﬂ@‘lchﬁmnmatan'aﬁle reglons from at
suff|C|ent to show a neani ngful patient benefit, in
own

anbmt@mapf aheafy qsr;hgpt Jan. o¥ourdes off Furd roicleigpcidspare @/&H

Eeriew A
t hﬁroﬁﬁélﬁ% he Eﬁ[lﬁ)dfy%gilhﬁta Préd@ iRt tade0 MEhe réEEHbIARN |DN?A!

to a conbination, the termrefers to conbi ned anpunts
of endedingdh¢ hlemarngfrde@tlénd}s ot fragmendshgreof, pary then be cloned into an

thera UEIC eS e w@ether adm ni stered in
c o AR S RPTESIA O or  si mul t aneously. [0154] In

Tﬁﬂi&h&d@@]ﬂﬂ-gﬂiﬁeﬂ AR IS Hhol8ulésSs iRinunbBlobulins can

resenf invention, a therapeutically effective anmount
of baprorluc@m CDRigafling 2y 6MRssubisktutiomi wheseiaoae, twe, er all

Sl 28 piniun BB RS eans BB ot B e b Raent No.

acsqasi@@@qoﬁesta al. ReogNRge 8D 1 55225 NVembeRn Bhl (BI8S)
al one or in conbination wth other theraples as

de§aemdee?é9llr53ﬁ;d3eldhtetfaall (18&8)el fmmnpnl Alodhdi ol HatasdJ.S.

PGy Oy B AL all oF SRR b oY Pamstisdpy

W {dterbh®. 39 6RGUAGR3E o CTR-SRMNHE ERbH Yhat hia ﬁ/be used to prepare
adm ni st er ed sequentlally, the attendi ng physician

W| tHe hdewinited entibddeesays theopreseat mvs@tqme(hblé Bﬁtent Application

S P S b o ST 4 5 v

of an |IL-21/1L-2 | R-antagoni st used |n t he

phar maceuti cal conposition or to practice the nethod
of the present invention can be carried out in a

vari ety of conventional ways, such as oral ingestion,
|nhalat|on or cutaneous subcutaneous or |ntravenous
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[0156] When a therapeutically effective anmount of an
I L-21/1L-2 | R-agoni st or antagonist is adm nistered

woe@biys3ss he binding agent will be in the fornPof/us2005/027912

tabl et, capsule, powder, solution or elixir. \Wen

adm nistered in tablet form the pharmaceutica
conposition of the invention-4,y additionally contain

a solid carrier such as a gelatin or an adjuvant. The
tabl et, capsule, and powder contain fromabout 5 to

95% bi ndi . t r a %
o1 A B Gl er A Bl e Bl YofbicRER AT b o LR B

| i gichl &raum L ansibedy @sy beteplaced@ithat Basna @irlién 6f a nonhuman
ani mal or pl ant ori%in such as peanut oil, mnera

oi FDRsusypmbasores of the k DRsgaayebegrplacest wish nopteiman ©PRs ey
beorﬂ d(r:l]g %:ss Th?o llebggé efngl:rmexo%f (E]Bﬁs ﬁ{rg?‘f\'o%%ﬁ(ﬁ%o the
conposition may  further contain physiological saline

S Ohuthdr@fed GhEkbdoHe: redddériiftiedsamcighar i de sol ution, or

gl ycol s such as ethyl ene glycql, propyl ene gl ycol or
pol0}33Ihiangelogaly elymeripiaad humaniagdsandibedies,whiclyhavg beer m

t he pharmaceuti,cal cowpositi .cont ai.ns fro t 5
e i BRBRG s EAT R b BF Bapfot.
f rep sle@dhstinttregion %ré Mgo Withih the s@@e R the idténflon VWS example,
therapeutically effective anount of an ) N )

| Larpaptibpdpgar benmadiding Sy: (Delekaimi theseamstagt tegion; (ii) replacing the
I ntravenous, cutaneo I bhecut aneoqus _i.nj.ect.i on

bi L Syl TR oiank Bl RIGA G GERikR gm0
painerhey 1l f-lfeasralsi Rtyad agfi G USRS arft DoV, 2 . condignt region from
preparation of such parenterally acceptable protein

s onethes fRecids oy iapbadyeslasaspa (idi) mp dpang; A 1os HiaEe axpino acids in
st.abi | | and the |ike, | L.t hin.th LlLin the

o {8 e B9 ek i EatibleL e allsh S B o S8,

i néffe%’t/dm@lll$un_c€ildh,ﬁﬂﬁ@b%),torF(FcIS}lhﬁ&hhg,mitﬂeﬂléﬂtQﬁ(faii&n among
shoul d contain, in addition to binding agent an

i s¢therAi ¢ vehicl e such as sodi um chloride injection,

SRR BioeRloRa bl bRy ePhiEh lon BRIO0 T Bl

| NABGEJAR, wilh aledrBEfun¥ G, €lgesltadsd KA for ant dTRc@k ligantih Such
phar maceuti cal conposition of the present invention
meds EsRsen & enil, ar thest henmponentsof complamanttdan &g prasiucedhys

antioxidants, or other .additive,kno t.o thos f_ ..
Seping 2 ledeu Pl R e el g TRNTph oMt 15 grigoay
| RyitRBdaf@aehtSsillie (66 e RN & PEIB8ULSI ¢l TE9NNe%4,82104hdaf.S.
the present invention will depend upon the nature and

s 648,260, die eamtengorldilk afovhighedrn derehby sncetporatpd by referece).

e e BB GO kPl Ry ey R R e o

degthétasptdies mmidglstulil Wehild Fed@e Bt elivhinatehesefuhidtiohs.eat
each individual patient. Initially, the attending

phipd3%i Her eaiaple dini ppssitde td alier thesdbnitf ofinrth negion gé an

oy SUPREY (et foch S Rl SaEPL R an ek B e TR AR AR, o
t hek ang _%iﬂ(ﬁn%fé}t Rplacing tRb§RLITR rés@dueH) Qvifted ﬂeﬁahe(gmi@gt an

that point the dosage is not generally increase _

f vapphepriatd funtisonabit emipd sideschairh ar by ndrodaeing asharged functional
phar maceuti cal , conpositions used to practice th .
eRRGh SOr o5 PR abn o et Ao GBI Siro b aidue
0. shchYs pRerdRPitinel @R odTBe, k har-orZaliriAd1{s8g QY. SU.SPS 62k 821).
body me?gﬁ?.[QlSé?QThe d%?g%ion of.intﬁavgﬁ%us therapy)
usiondolt Amiph acidueientesall le@hpolyipeitudes efe pubdiclyrkeownt For
invention Wl ar dependi ng on .t he severity of .
o ol Dol B Ve SR A e i PR Lot i

i di osyncratic response of each individual patient. It

is contenplated that the duration of each application

of the IL-21/1L-21R antagonist will be in the range of
12 to 24 hours of continuous intravenous

adm nistration. Utimtely the attending physician

o, o - S S



with assays cited herein) identified herein. Uses or
activities described for proteins of the present

w0 moenssize nmay be provided by adm nistrati on OPCTIES200$/027912

such proteins or by adm nistration or use of

pol ynucl eoti des encodi ng such proteins (such as, for
exanpl e, in gene therapies or4vectors suitable for

i ntroduction of DNA). Uses of IL-21/1L-21R Antagonists
to Decrease I mune Cell Activity [0161] In yet another

asRafhple aP@EN%fﬁ?@ Qe fﬁé‘t# ' fiflody, nﬁ)&?gd{)é%ﬁ hh[?ﬂhliyilng

t he *he an i nmun
( netclgoBid eHceG@b}eSentéﬁabélbﬁ CD4+ T cel s) mat ur e NK

cells, B ce nmacr ophages and ne ar tac§ta A atccagtcc
pO%Sﬂ % %ﬂiggtg Sgéﬁ Eél %Eg@ggg gﬂié éc@@g gaTgactggtcca

Jan é tda@a%g@&@é&&% ttatagatat
sufdi egﬁﬂgatt&g|cB§ﬁéabhtﬂlmegagaatgatqttgétd e gamrunegeetdgctccaga
or2{jopod@iteor afmHagEovd sosogfcait - XL taertbortyticagddlyg cccaactaaa
(e3Y gt%ﬁqcagafoﬁc eefh a&ega\qgéaﬁaéw%%g actb%fd*g cc’;’i‘iiig
desiy PRMTCOE oL, CA PN g TSt ST o e
f ofg Wl tgg a 34302 taecéwmaeaaeagag@seagtgaga&u 8kgaggatc
These teandgtaPRSgpicadt s apdeistebcddtdesat@ggtagtgaaagt catttetttg
aufinu mautTsaddis gpameg (KEQID Mx:ERAritic di sorders, RA,

ortoh 377 et n R o B o R Rl e ??%%?fg?ap&f"fw
th@egﬁn&)dbeﬂd}a,&] Appl i cants have shovvn t hat a

:ﬁfgﬁ% fopy Pt gpteniley it QIDE*VEE P

shm@@DEC(QEWQQ I'in region
anel Lorates i an armat ory synptons incol I aﬁjen [ nduced
ar k038 ae Wm}ow$wcomaepgnle@eaﬁﬁﬂeth? ybadiagep theas

0T Pl RSB SROR S RSN DY Sttv s,

1OSEQKIBCN®QS1 SE(Q E@a«mize SE()) IDaX0:30uSBQ IDEN@rm SEQSD
Expression of IL-21R nRNA is upregul ated in the paws

of NEr3, fEGL MQafp PeSEYR. W@é BRicz iheghly stringant quﬁl%%kfor

( ERERE 03 SSCAPBAE. 1o RS cloles DAL FERGRHE Rt
angrogMiy ordudidn prbtdins; Bthévlaeh differ frofaithe Macléstidt dequénsd sete
I NMmMune sup ression in vivo esﬁég)for treatln

or oviBrie SR IoNOHe SEQ 1D S 52 SEE P N RIS B3 NO26, SEQ ID

i

psIoy NaB3 & by virtgrofiitid dupgndtady eithp bartiatcoduare hEd Gﬁc}on:ﬁhesed
I L-21R DNA al so maps to_ the chronpsomal | ocu
CriBhhe @reéplstea%e@tw@ h¥angionsiftheguslegiids ssqaence &5 6?§rff’rﬂi‘ 8t

t I

d|h§E se anc} éltaééﬂr)l I#OfZ%& Rsnﬂgﬂgﬁwb%i\i\gpbgpslgg?& %?8@6131 28,
ThSEQUD) O130nSEQAD NK;\BZ@SEQ IDeNOS%dSEQ IDONOL 38t er $EQAJD,
inhibit) the activity, e. proliferatian,

d| NO:3% Ml are paused by peial mutﬂtloaﬁor. WyrigAeced anqdifigatigns are also

to treat or prevent a variety of
%Iﬁlgg%@s%gd%%nl\bnl imting exanpl es of the

dl DBl The isdRtcdglyruelebfi@atddhoinvitRmaniyetst speedbliglinked to
but are not Iimted to, transplant rejection,
alATOFXPAESHION @p%teassé@epcmwct}dqs g PYIE? OéREWBreS%%b%qt%
rre 1s<]:15s%§’1n ahﬁﬁﬁ(n&&)%l Qigbcl:) [égcjeﬁ ké&\/?@ hh&s. Bﬁﬁ\ mn Ofder to

goarthri pso atic ar it i's),
S Cﬂ)r@ﬂ@cfel the MEDC @pdtainGBARhBiharEly. MY aSt sugtabla egprassicn co&iltrﬁl
gl onerul onephritis, autoinmune thyroiditis, dermatitis
( i SPAPERFER g eAneWn én thermtGaner] Asthads o€ peressing recombinant
er s.a

r'ESPe'iA Aré gls? ?%‘ﬁ@ %ids%% Ieg%ngl (& ﬁ‘iﬁ@‘ﬁg&l n@@@@j Mez%ﬁs in
photoaglng atopic dermatitis, cutaneous T cel
| ynphoma such as mycosi s fungoides, allergic and
irritant contact dermatitis, |ichen planus, alopecia
areata, vitiligo, ocular cicatricial penphlgO|d and



iritis, ulcerative colitis, spondyoarthropathy,

ankyl osi ng spondylitis, intrinsic asthma, allergic
w@saoknss3sThr oni ¢ obstructive pul nonary di seaseP¢ZOP)P5/027912

interstitial lung fibrosis, cutaneous | upus

eryt hemat osus, scleroderma, drug eruptions, autoinmune

uveitis, allergic encephalomygditis, Wgener's

granul omat osi s, hepatitis, Stevens- Johnson syndrone,

i di opathic sprue, G aves'disease, sarcoidosis, liver

di opathic sprue, Gaves' di sease. sarcoi dos
oetarbie i A Sgereilinbaderd Sk AR Fregps,

S Ui ymaticHl9 ol hethit Alogatdl @ffeirh adovkianbopd Bettvaar thedsblated
be treated using the IL-21/1L-21R antagoni sts incl ude

arpdiynuciestid¢ ebthe érveniien gnd thraxprespiangangoRskquenke, in such a

o ik it S
(oo Bebie Ol s P e R by e e RN fpeldebn transtormed
SCltRh&reéted) wirP@e lightied b@fﬁﬁeleéti&%ﬁf&@ﬁ&) coltRIPsédueabd)’ s

ma

di sease, ulcerative colitis), ast , vasculitis,
al 1084¢jy The termr vekserinas used heteul, tviashdéd fogefgntp a nucleic acid

psorjasi s. 1 I n_anot h embodi ment, .L-21/11-21R

P orals e S et taosiy AR nighes RERRAR orytlist fibd beck ficea.
t heRREE IV e@BLRGLS PRSMEES WHidedfdheiotl dirctiRr GoubldMranded

ant agoni sts), can be used to treat nultiple nyel oma

andNAelogp édo Bhichraddisiopal RNAejegmenis shayde(lBatedn dnethes type of

| Y ke SR aipG i 48 dafibnn PR o By REtgpeeg o he

| NPTH @ehdiBd 00& RS | dbtéks B#H’thﬁblef)f WY SomEARBFIRAHbRIN HRost
may be in the formof inhibiting or blocking an i mmune

r esgblanwevkich ey yre intrpdusgd e &, bacteria) vedions hpeing adaetstiging
the.i.ndycti.on. of an inmmune response. T unct i ons. of
ctigheLirYeRio oot Rels B FamrBR e gy L (el Ry
CehdnepREMBNEREMATiarPYedt st Ginne ifteg&iddiiftoltRd Sndifeofiamhobt cell
cells, or both. Immunosuppression of T cell responses

i supparistreductiommtatheihpest catlo aradthereli aregppltdatadalongr witle s host
t hat reqﬁ%res continuou&)eégosu%?(a%¥thg T cellssé§hof

t hEENSDG MAUEPNFD CHERNVECIPEY AP SHARTE QlieR M D6 FYs

| neliel ROWRIBR BIRS RAYSeYANRBSlied 2 B8EYectdds dreGefetred td Berein as
di Stingui shable from i mminosuppression in that it is

g efreccahbipand exprgssiorsypstirs’} ©r simplpexpressionafectors dx poganeel,

to the toleriazi .agent has .ce er ationa

t opiressted veah st S BRGR ces BT PR LR BaRFE B g form
I ESAN TS Y PRMhe ?1%?,‘691@ SpcEridabion PPshii®’ AAlv8@Dr i ay beused
absence of the tolerizing agent. [0167] Downregul ating
or ingarehapgeabhyasi themplasmidus ¢he woss commypnly wssi digrm of vector.
IL-21/1L-21R ant agoni st wi.l | be eful .in situations

of BT 81T SeRRRGRS bt Pinshuiu Sbrin g PR

9r adctory QU Es A VedbB ¢ E S rdpviiidn ddfative ¥arivireses,
inhibiting T cell functron may reduce tissue _
deatenovirusenandadenggssociatedndpisemit ahich perveargquicaent fungtigns.

ti ansplants, rejectian of t transplant is

| nitASk 3° PR ery SRR e P ¢ BRERE ol
Cebdhancdr@hd OB eRiredfioh BBMAR cleBRis (@.?.,tph%d $tioR¥fenals)
the transplant. The adm nistration of an EL-21/TL-21R
anthagamitret the dlanseeiption pntrawsidsionaf itherantibodpachain gangs.eSuch
whi ch inhibits or b]ocks .i pteractian of .ot [ ne

o1 TERIEISTY S dieS fi5 Seghreglor ST Bargoct (oot Tee

tr B)éyﬁe}s%% BlchRBlog)S MerhEsiR Ethy,ﬁ&Q%yﬁss, XN E PEERAE RS -
[0168] The efficacy of |L-21/1L-21IR antagonists in

pr Biegnt CAg Towidldre appraciypédapit thpeg skdliddan ther arQUpishe dasipeof the

assessed using.ani mal nmodels that are predictive af

o PIRSREPn RO AR hereiraner o BaPatocetes ey dragnd on
systens whi ch can be used include allogeneic cardiac
grafts in rats and xenogenei c pancreatic islet cel

grafts in mce, both of which have been used to

exam ne the i munosuppressive effects of CILA4 Ig
fusion proteins in vivo, as described in Lenschow et
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t hi ckness skin allografts. The nobdel can test

rejection of tissues that have full MHC m smat ches,
waomeazazsTonbi ne | L-21 bl ockade with donor sperd¥/U$2005/027912

| ynphocyte transfusion. In addition, nurine nodels of

GVHD (see, e.g., Paul ed., Fundanental | nmunol ogy,

Raven Press, New York (1989)-4%- 846-47) can be used

to determne the effect of IL-21/1R 21R antagonists in

vivo on the devel opnent of GVHD or SLE. The efficacy

of < - [ [ '

Cr ARt Bkt o5 b BREAPER' R et BE ENETL LR BidB of |

C O¢Hipirdsaioh @ pydtéih desikedl; eteheradigreddtregulageynieueteg for nedmmalian

i mmunosuppressant, such as rapanycin, cyclosporine, or

cThoseqd! expoassion ingluderyiral ehemmnts dhat dageishigh feagls of seotaie

th Ut i f f r j [ Ny

o SeREEh et R el s bR SIS MG doriveg from

i NEPRE pRITh@tLardBGMaiolpA, Gfomtegatdvims (OBV asech Rakd Cve/

agai nst self tissue and that pronote the production of

cypromotrssnhangerludigam Ve S Y4 dsushdsithe 5‘?%0 pat hol ogy

! . . ot : :
oSl RIS aRP VAR, (18 OSSR & oot
SY(MINDB)) aAd PoRosiar &oi Aiftheif ddsériptionl df-varkRreg0latg Blesiefts, and

al one or in conbination wth other a%Fnts fegg., as
dessarensesitheesodisey ecanUSe PatsridNese 5i1/R 0621 4. 71243 4,968,615.
aci yat kon . an Iy 1.0 . ' '
e L T T R
di sgQasRef)sa€LESseqheded thanafllyte réplicdfion bEthd VB tor in host cells
ant agoni sts, alone or in conbination with other agents
( elegg-, organsci seplicgen)ad splggtable srasles @cned: i esclsplablemazker
t ol er ange,. of reggtiv . ce Yo

et edRifiafts s B Ton e nfEphRaIRCL R0 8 pL AL
| N(spg, @\ee . SNBaterits Alos £4/3 94, 2 16 434 G657134 129, di BHO FAL éxanGd)

be determ ned using a nunber of well-characterized
aniyrighllydgsplscteblemiaiser se0¢ enviers nesiianse 4 da1gs.suahpi @418,

i ncl ude nuri ne,.ex i t,al t.0j ! Litis,

o SR b R BOPHE TR R A BTTHRE iR VS REBa be
NZBtroietid Préfeied seldctdbie mbiker pamychde tiRoRydbidiite tddactase
di abetes nellitus in NOD nmce and BB rats, and nuri ne

ex@ﬁ%&ﬂﬂlal(fwa%inlr@lﬁ_éw@?@llﬁ withgaethotsexgte Pz;ul ed.,
F . . Ra " . 1989
AR IR AR i AR (1550

| Li0d43) A-rdibidbenBF Bgpe81oSdetls nfiy Gct asROABTBBE IckBSfor expression of
conpositions thereof, are adm nistered in conbination

t hide dpY-1 protein orclygion meeteinithareadt ey cgldynescapablg of expressing

t hgr apeut i ents, which are .. ful for. t ting.
ol RERE M-3R mArhE el Syl Mamindflioh bS8 cellinclude,
anghr exdrhsabitey COS 061 Chinest@arh @ENDVArY (CBI) icBR, h@fan

in this context neans that the agents are given

sulbdearda3aelly, luorneppisranettsd| oplls, diumsarCapZad eelineddsiells,

or uentially. Lf qgiven se nti al |l e.,onset, .
of CYSIMaRLorfen tanslerp ¥ HERB SRR, Aomial FhipkL Ry ugpins
t N@erived o PQIRE Sulttre BF pliMaIRsYucs prildardetaitaliet aatlls,
effective concentrations at the site of treatnent or

i nmpss IsedliseBHK, 1160, USGs HekaRpiReBakh 8200 KBIGRal iP6r 2, M1x
ther £8 i nclude one or nore |L-21/1L-21R

an?ra(gig%]i s‘ieil,s' e.g., an antibody or an antigen-bi ndi ng

f r paamNtrhé MU AGrofedh & fusidn pFOHAIR fHefoof MR oZARIrolueB By

or in vjYr-generated antibody or antigen-bindin

f repprably linking dufiyolaigdipalynugleatiple of the inventionde switable confrol

I L-21 fclejsi on _pr.ot eri AT} soleubl e It-r21anheceP@5 OF s an insect
peB NS CT IHTT5 4 ST 15 SRBISP b Y SEUP ™ A5 §
cofornmul ated wi th, and/or coadm nistered with, one or
nore additional therapeutic agents, e.g., one or nore
cyt oki ne and growth factor inhibitors,

I mmunosuppr essants, anti-inflanmatory agents,

met abol i c i nhibitors, enzyme inhibitors, and/or
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herein. Furthernore, one or nore |L-21/1L-21R
ant agoni sts descri bed herein may be used in
W@ o0ubilss383 on with two or nore of the therapeutPCr/ag®mni/e7912
descri bed herein. Such conbination therapies nay
advant ageously utilize | ower dosages of the
adm ni stered therapeutic agens, thus avoi di ng
possible toxicities or conplications associated with
t he various nonot herapi es. Mreover, thetherapeutic

. : Ctf _
POy SR A OB SR RPNk Ll S
exgerhitrd CorfMBRILE ABtb indyRFEifden,W.4. invhieged, fSas Diego,
of the IL-21/1L-21R anta oni st s. éﬁl?Z] Preferred

t h@A&(Béu ﬁhq:Md’g"é%AQ lkstédm suonpthads 316 Vel knewarin the art, as

i n? 1/ I mgm% ?g.l’(l)({] Sl?l&th afeg(ag Rosgltllﬂ%gl%)?peh%ht Statlon Bulletin

ere at erent stage
S UNS.GFBJS 198 7fin iat&dmef@ﬁppf&aeme cswutﬂa‘mmsrmme MU-1
one or nore IL-21/1L-21R antagoni sts descri bed herein
meprotsen Bey @lsme@mhllced nHnsegheplls using #EpHORTIatcdsadicdy t h,

one_,or I ents such as ot her cytokine
orPMY%VE%aﬁ ofggl gﬁ%ﬁ%@ts (e.g., soluble receptors,

peh isie Alt’éhiaﬁkrél‘?ftﬁe MUE! grote Gt quies protéid AndedfugdyHrs ) ;

or anti bodi es or antigen-binding fragnents thereof

t herodugeddn lavastenkaryetas @@hes (yeasgor ingekasprieesich pabackiride
or Slgﬁaﬁg yeé%t ﬁ?ralns ?célloJe o/Wro cae)% tc(e)rre gzc}ehgchzzosggc%%o%y &s

ecu

anpombd) Kipemindicys Stk Car&deIoragy @éé?st strdiheqRible of expressmg
Nonlim ting exanpl es of the agents that can be used in

c osernlpgDwhDTRLaiRS. tShetable baaterial srams snalsdRickerichia col,
gﬁ %cgrj ébedtbll;}? is alrﬁoer%e?;l?z %zmur%'lntz or agﬁ 'B%tenei 'Ité?:%géz%tl%of

i nter I"'edkri ns eir
s8ing heferélo ou’%rptr@t@ﬁiﬁll sts of IL-1, DL-2, IL-6,
EL | L-8, |IL- % | L-13, IL-15, IL- 16, IL-1 8, and

| LI0236] Enpregwion it bactstiaayayoriwiian formagiopwe indlusiandrogiesy

SRR M o LR 2 S 1S o

angag 8o tuiied florabise paeiue® Bktiveas nvdrt Bctivethibligll Se@dral
e.g., antibodies to, cell surface nol ecul es such as

CD2ethotgfor obinimpeorrecte foldergerolopens protins, frambacterial

TR SO i Ay e oese SRS Shnerdlfl hyghye |

| QQMlthﬁHQ t tef i¥6vhd inCiMbisH hofek aBérmddnaturidg tid protein
(2002) Med. Res. Rev. 22(2): 146-67). Preferred

aneqgetielt usinghmehaotiapib egus. e&Vhen cysiame mmdu@ﬁ aw nrﬁsent in the
IL-21/1L-21R aHta onj | StS des ed erein %
anl?%{B%IPﬁ Ao geid sea enc e pIiO en}_é 15 ! ne?qfsafg zﬁ_oxllghsh

| Lthé 8cfoRieh inLan2e2mr{n%8&]thaE>aﬁmé et férhasen 30@silSde bonds

i nclude IL-12 antagoni sts, such as chineric,

hutReredoresystermmiieneial mathods of rgtaiding peectlisalesen deiKelng d990)

(oHePE Fadr) Yanar BUERL P 235 a0 s B lshs P adaee

| not‘ﬁg) %&&ﬁ@?@me@g@@t ics Institutel BASF); EL-12
receptor inhibitors, e.g., antibodies to human EL-12

r ei¥d@7loThe dd- hpjbtg:m er fhsioy meotein thereafieay dlsollse expressed as a

h |L-12 t | L-.6
L oBtstior Fafsacnf AARalf & dram e ponen A BIRIE B finsgeic
f r aareBbss P18, 8PEhccp 9hidhShe tHarRt&Hzel b s6RERPEOFermeDs
chlnerlc hunanlzed human or in v r-generate

_ancqmmmee podyrivaleatidd seqeense encoslingstbe pMUr], pratsines fusion

@%ge be of. the IL-6 receptor, and |L-6-binding
anples of IL- 15 antagonists include

antlbodles (or antigen-binding fragments thereof)

against IL- 15 or its receptor, e.g., chineric,

humani zed, human or in vitrogenerated anti bodies to

human 1L- 15 or its receptor, soluble fragnents of the

EL 15 receptor and IL 15 blndlng protelns Exanples
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al. (2001) Circ. Res. 89:e41-45). Exanples of IL-I
antagoni sts include interleukin-1 -converting enzyne

w@ b@EN3538i bi tors, such as Vx740, |L-1 antagonPGL/B$2005/027912
e.g., IL-1RA (ANDCI NRA(tm, Angen), slLIRH (Imunex),
and anti- IL-I receptor antibodies (or antigen-binding
fragnments thereof). [0174] Ex&Hples of TNF antagonists
i nclude chineric, humani zed, human or in v/
r-generated anti bodi es (or antigen-binding fragnents
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e. of MUa} pritsipio§ ﬂ@mf picaibe neyelind hydrrepagrrlg agoigbmembrane
I n

DR ffﬁ%ghe‘e*?%@%%/?%&%ﬂﬁe%%o e PREERR ST #horhaine
enmya@mamhagmﬂrﬁnxn¢%XQMX)TNFaconvertlng enzyme ( TACE)
inhibitors (e. an al pha-sul fonyl hydroxam c acid
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inhibitors. [0175] In other enbodinents, the
| Lexehange|resin rarmb applayed dorrarplona matfar of sybstzte having

F Rt e Eph oS ATPIDBALD - Mot GhchinEPER) Blap 7 e

r emapicos San(is! dcryl@dhide alfatose aibb(trb@,d:leﬂﬁloﬁ?@@ disdr tyes t3inmonly
I L-2 antagonists, e.g., DAB 486-1L-2 and/or DAB
3gemplpyed i protoinysifisation o ernalivel p saiien exshangestep can be

an%rgébg%(g S@ﬁfl‘ér@éﬁ? Echmlggge@ 1n¥f31d Vgﬁ?uhs]ig&%)ble gﬂq{c%g

ant’ unani
an&dmﬂrbi@ulﬂapﬂﬁ)ﬂ or daﬂﬁixgﬂleﬂ@!bgr,ouﬁ‘@ﬁ rdfopRes] glohpOfE
Mar 1; 50(5): 1495- SOZ?ES Yet anot her combi nati on ]
i netefried (1> g» §1SEd’ﬂi%§@§ tcglumpsy ok praificgtompt the MU-1 protein
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| Detepsviet hichiafifnidy resias anédheinavakii Aragatbse, dmbamt i ons
i nclude ant ggoni sts of the costimil atofy pathway CD8O

( B"foi’)OP&Al@D%f Crcio bi%%lsﬁé’flaﬂﬁ@%%dloég}’ hygonhetic

Lf_‘ﬁl Iﬁ r?ﬂlgtg o%gﬁpjelf% %Csluafé g%ﬂ%ééﬁg%})f\@{hlar Bityl ether, or

anpﬂopylrbfﬂh@mmiyoﬁlynlﬁmhﬁ’iﬁlﬂy%ronﬁ?at%rapﬂyL -Finally, one or more
(DNAX/ Schering); 1L-10 (SCH 52000; reconbinant |L-10

DNEXETSe-RbB2se pqr@nn&@edmldr@romamraabb (R%ﬁspltqaéfe@éf
(e ' 9]
YLty KB E e EEL11 1 Ao et ot
beocath@raliphaicggtowsst ban lﬁ’&iﬁ}ﬂbydﬂaa(fmﬂt}[ﬁr puefyatle MW, proreén.
or nore anti-inflammtory dru%wi I mrunosuppr essants,
[

or ARfEtiselyrensgpclaging ﬁﬂtlmdlfr'%tﬁ MbF4 protgin camplsp hg used in
ex S

PRl Eiofln doRi g uFE DIt BE SsdrBh ARG B (A3 SIne
herein, include, but are not limted to, one or nore
of : nonsteroidal anti-inflanmmatory drug(s) (NSAIDs),
e.g., ibuprofen, tenidap (see, e.g., Arthritis
&Rheumati sm (1996) Vol. 39, No. 9 (suppl enent),
S280) ), naproxen (see e.g., Neuro Report (1996) Vol .
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pi roxi cam dicl of enac, and i ndonet haci n; sul fasal azi ne

(see, e.g., Arthritis & Rheumati sm (1996) Vol. 39, No.
w®200sugpsenment ), S281); corticosteroi ds such aBCT/US2005/027912

predni sol one; cytoki ne suppressive anti-inflamuatory

drug(s) (CSAIDs); inhibitors of nucleotide

bi osynthesi s, e.g., inhibitorg of purine biosynthesis,

fol ate antagonists (e.g., nethotrexate

(N-[4-[[(2,4-diam no-6-rteridinyl)nmethyl]methylam no]b

en =l -glutanmc. acid),. i nhi.bi . m di ne

o s et ooty il A Al B s bfinso

( Dsdplo o Birdvadea §ibs@ntiallehuriididdged 8@6mbiagt protein.
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4§nh8p. 103ﬁ%pz%m.%referred t herapeutic agents for use
i nCConbrAAt SRR 1 L- 22/ 1L- 21R ant agoni sts i ncl ude

159, MIPAlPeSteint BHEstdn profRididf eSin(éhtidn.may also be used to
| eflunom de), and fol ate antagonists (e.g., - .
metchesnfenagents that enerczpatis afpindmgde Middi tBipdiag assays using a

i nhi bitors.include. one .or re.of . corticosteroids
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rapamycin deri yati = 0. ster amycin.
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agepasyreghi ch interfere with signaling by

proi nfl ammat ory cytoki nes such as TNFaor IL-1 (e.qg.

I Nl K,: . MAP ki nase inhibitors); COX2

i nhi i?%%gghgﬁgngégggécoxib and variants thereof,
M0968, 11S2E/11.-21R-antadbhidfsirhaysbefusti a4 aPhdriat dutiRAompdkition
39, No. 9 (supplenent), SBlb; phosghodiesterase o

i nhési eospbinedewigh a prgREeuticelin aenshisblicsstrior. aSechmy gampogition
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phosphol i pase 2 (cPLA2) (e.g., trifluoronmethyl ketone.
anlgiopgsinthe &t Bheyson Spmnmaceutisrlly acsertalle” mgarsa rontoxic

endot heli al . cel | .gr h fact OL. Of qr £ o
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the IL-21/1L-21R antagoni sts disclosed herein in
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di sorders (e.g., RA inflammtory arthritis, juvenile
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as described herein; nondepl e4ing anti-CD4 anti bodi es
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herein; anti inflammatory cytokines, EL- 4,
ELulOpatehi s 2555 K124, 581, 720 AN 37 B gt L‘xgd @%7 3&% all Pvhich
I L-I""receptor antagohi sts as destri bed heré€
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Preferred exanpl es of inhibitors to use in conbination
with IL-21/TL-21R antagonists to treat arthritic
di sorders include TNF antagoni sts (e.g., chineric,
hunanized hunan or |n szro generated antibodies or
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protein; TNF enzyme antagoni sts, e.g., TNFaconverting
enzynme (TACE) inhibitors); antagonists of IL-6, IL-12,
WO 2008%35384.-1 7, 1L-18, 1L-22; T cell and B cel®»CT/US2005/027912
depl eting agents (e.g., anti-CD4 or anti-CD22
anti bodies); small nolecule inhibitors, e.g.,
nmet hotrexate and | efl unom de;4&trol i nus (rapanycin)
and anal ogst hereof, e.g., CC-779; Cox-2 and cPLA2
inhibitors NSAI Ds; p38 inhibitors, TPL-2, M-2 and
I or
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interferon-b, for exanple, IFN b-la and | FNb-I b;
Copaxone, corticosteroids, IL-1 inhibitors, TNF
inhibitors, antibodies to CD40 |igand and CD80, IL- 12
ant agoni sts. [0184] Nonlimting exanples of agents for
treating or preventing |nflannatory bomel disease




6- mer capt opuri ne; azathi oprine; netroni dazol e;
| i poxygenase inhibitors; nesal am ne; ol sal azi ne;
whalosassagi de; anti oxi dants; thronboxane i nhi biOr/8$2005/027912

IL-1 receptor antagonists; anti-IL-1 nonocl ona
anti bodi es; anti-IL-6 nonocl onal antibodies; growth
factors; elastase inhibitors;:49yridinyl-imdazole
compounds; TNF ant agoni sts as descri bed herein; |L-4,
EL I O EL 13 and/or TGFb cytoki nes or agonists
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cycl ophospham de; nethotrexate; anti-IL-2R anti bodi es,
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cozntegongatm 2 AP aefificeﬂ% tO( I@h@lt the iyl of dspmmnyne cell or

frus) r
R AR RUID A ofor 2R A1 bR B
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oG8 b 40 A AR Rl A5, 45y BBROR! K0 ),

agBDE sastiona, igtonadrilogephiritis) @soeiagis, vy ghest/drgen tharisplantutioh (and
I L-21/1 L-21R anta onlst can be conbi ned i ncl ude one or

nofeecypn felated Hiergw: i nhal ed bronchodilators, e.g.
| .
N A T

S ahemtahzmg fusﬁ@f protesi that inghidesnhe@atradeilalr démgin,of the IL-21R
|pratrop|un1 oxi tropi um systemc corticosteroids,

e. fpsed for i igumaogiabulinremproMaclicraten Ik maaiery symateatsEa
cortlcoster0|ds e.g., fluticasone, budesonide,
becl onet hasone, nonetasone; |eukotriene antagoni sts,
e.g., nontelukast sodium zafirlukast; mast cel
stabilizers, e.g., cronolyn sodium nedocronil;
omal i zumab (XOLAI R(tn); Genentech/Novartis); or COX-2
|nh|b|tors as descrlbed hereln [0188] hbnlln1t|ng
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SLE) with which an IL-21/1L-21R antagoni st can be

conbi ned i nclude one or nore of the follow ng:
wabo06/13386R ant agoni sts, e.g. anti-1L-6 or antPcius®bS/027912

anti bodi es; NSAI Ds; corticosteroids, e.g.,

dexamet hasone, hydrocorti sone, net hyl predni sol one,

predni sol one, predni sone; azabfhiopri ne,

cycl ophospham de, hydroxychl oroqui ne, or chl oroqui ne.

[0189] Anot her aspect of the present invention
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useful in treating, preventing, or alleviating
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thereof [0193] Inflannatory bomel dlsease (IBD) S
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be useful in treating, preventing, or alleviating
i nfl ammat ory bowel di sease or one or nore synptons of

w0 ndobassset ory bowel disease. [0194] Crohn's di BEEES2005/027912

causes inflammation in the small intestine. Crohn's

di sease usually occurs in the |lower part of the small
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the digestive tract, fromthe nouth to the anus. The
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af P i i- I ines
crFonE Rt AR e, PR LR PR R WD bl LRI

cogfaﬂrveﬁs)asrmbarmseaﬁe endhiiergy, dh&ﬂ&%olﬁc ellabyg oPiefatedpiadonders

often in the | ower right area, and di arrhea. Rectal

ol ange eieg el %HEL e@@ptamstap@éuc@@e@mw disorders

d
A TIGRRA DA DA R, BT R RRARS
t O(pﬁiﬁhabm ﬂf%umh&n@xﬁl&ms))ofnuﬂt[ﬁlé soterebis appe [ @1A9G¢s, lupus

U cerative colitis is a disease that causes
i nfSLDnBD Grrohma disspsssulearativeeplitish éﬁ@ma» Yesewdis, aligray

of r nmat i on usual
oc%chér?(gdén% gﬁgh@é&? e:%ﬂgt %Sbﬁgéﬁgrt of the col ox but
| t[0185] &f dReher hboitidnt, L20/10M 1 RAtgionists/ @lonobt fn s
rarely affects the small intestine except for the end
s eeamipationayitiatheniberapeuticrigents pedescritrebharein| (@ grdNfon
ma,

R Rooh 1) GO 8 éﬁg{eogcr%%ﬂﬂ%?#n%loﬁ%%%dQ@at%h ¥ fhBfocyic

Ki nhBghahéies (&Jehﬁe étlanl(m@IQI)@I&wﬂQQmO)tﬁ%LﬂzgterS bl eed and
produce he nost conmon npt ons of ul cerative

col0i166]s Ugmé tb%%m/ﬂaﬁlﬁanwg@métsw Bd@ysiblicde podylate immune
Palle er1]11ts§s 1%' %n%r[)ae}/ o?él ﬁcﬁfrﬁe%ﬁ&ﬁo%%%w?lngtﬁg #rg'bgf dnhlbltmg

| os rec 0SS O

f 1 oH lﬂ&ck@rﬁgjalﬂiﬂﬁlhhﬁlﬁesponé@abﬁadﬁ a ﬁrogfespalt ﬂn@ﬁ Irﬁ'ofva\pee\ﬁhﬂnﬁfg
synmptons. Qthers suffer frequnt fever, bl ood

di e indagtiomelaemmunrdresnones. el hevuaetiong|of é?taf?t%i T cells may be

L SBRbABT T L R B I5 PR g e
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|rﬂ$mhed Skln covered with silvery scales. These

et PP Dbyt of BEE Pl bR Rl G

t hg -2i /npwsR aliAg&Sists O iliede U3aful &1 Qfualiti® dfai3sue, SiEAlaAd organ
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Med. 339:888-99. Nonproliferative and scl erosing

gl onmer ul opat hi es i ncl ude nenbranous gl oner ul opat hy,
waole@besizes nephr opat hy, focal PCT/US2005/027912

segnent al gl onerul oscl erosi s, thin basenment nenbrane

di sease, anyl oidosis, |ight-chain nephropathy, HV

nephropat hy, Al port's syndrong?-drug-induced

gl oner ul opat hi es, and m ni mal - change di sease. The

i nfl ammati on acconpanyi ng gl onerul ar di sease ari ses
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p Wt dh

ncliAre HLAER B o S EPaer (R RS Bih e Mtk ppressive

( ceficerbfYTL A4 (I;g fushagireteina jn vive,us degribed zoBgnschow et al.

vasculiti des, g;obullnenta i nherited nephritis,
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can be useful in treating, anelloratln or preventing
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shape, and bone spurs or osteophytes may grow on the
edges of the joint. Additionally, bits of bone or

W@ a00bi1bssge can break off and float inside the POI/IE2005/027912
space causi ng nore pain and damage. People with QA
typically have joint pain and |imted novenent. Unlike
some other fornms of arthritiss3OA affects only joints
and not internal organs. Positive factors for
di agnosis of QA include | oss of cartilage as seen by
X- fe@? 1o fohg %é'r{rf felieffiod MABS sét ’fh&@flﬁc%dﬁﬁé‘sgla diffs in
treating, “preventing, or a evi ating or “one or nore
Sy pieyaithg@lr all¥viatRgsiitdiminamy diicsdrrsledmnsbe] @ROMfned using a
| L-21/1L- 21R ant agoni sts can be used to treat
r eBynbetad el oﬁhwta@@?%d aHERledels obymaguteimmuyns ligegses.
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as[fﬂﬁﬁl & ong ephadimentnha)L-21ATr3 IRsadageRisting 8¢ ahgws%wal
Ll er S
s i T A e
m wetel oftsdr hpants, EXt, ltherspentio hgétd, eﬂgélﬁaraﬁtdfﬁlﬁfo'r tedtinges
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associ ated with GERD, a pharmaceutically effective

anount of the |L-21/TL-21Rantagoni st can be used as
walemensBed herein in combination with a PCT/US2005/027912

pharmaceutically effective amount of an agent for

treating GERX). These agents include, but are not

limted to, proton punp inhibb4ing agents |ike

PROTONI X brand of del ayed-rel ease pant oprazol e sodi um

tablets, PRILOSEC (r) brand onepr azol e del ayed rel ease
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[0207] Al though production of collagen is a highly

regul ated process, its disturbance may lead to the
walsooehgmpsent of tissue fibrosis. Abnormal accupal/es$10031027912

of fibrous materials may ultinmately | ead to organ

failure (Border et al. ( 1994) New Engl. J. Med. 331:1

286-92). Injury to any organ dseads to a stereotypica

physi ol ogi cal response: platel et-induced henostasis,

foll owed by an influx of inflammatory cells and
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nunber of routine factor-dependent cell proliferation

assays for cell lines including, wthout limtation,
wWe206/183885 DAIG TIO B9, B9/1 1, BaF3, M9/ G pd#(pr0e8027912

M+), 2E8, RB5, DAl, 123, Tl 165, HT2, CTLL2, TF-1,

Mbo7e and CMK. [0214] Assays for T-cell or thynocyte

proliferation include wthout5é+mtation those

described in: Current Protocols in Immnology, Ed by J

. E. Coligan, AL M Kruisbeek, D. H Margulies, E M
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llfgﬂﬁ%@&?ﬁﬁﬁél n%lt xeﬂepg B 5‘%???5 $6latisnd AehHd ta%lﬁngﬁk}fthe

descr asurenent o

anebshilifulfieryl }fatlﬁfdymm(fﬂ Brut ODB@QB%Q)Kquding Batitfodidsy ,
K., Davis, L. S. and Lipsky, P. E._hi Current
Pr stleRlg resepiory QRANHEPHIgHC hgands a8 veell asgr-sedpetin g oprginin Jigand

D e et g RS Sggnle, SRt

I\/bsm ficombinafifli88) DNADUS ehatidg);dR01 D2nd BGE %idefggﬁlstset
(1983) Proc. Natl, Acad. ScL U S A 80:2931-38;
Nbﬁ@ﬁwéﬂ%&ta&wuﬂhﬁug@ B¥AH human interleukin 6, Nordan,

c WL76cH} bR bR s VIO IR 2 K anpapmisiyspa e
an&)i&ﬁﬂ@latea'ﬁmﬂm bufd/orlQdmintsteied with, 8he o th8BGhti RhBammatory
Nat|. Acad. ScL U.S.A 83:1857- 61; Measurenent of
husFaes, [ RTEOsNBressans, opaetabelic oFenzynyatis Hihifors. Nonlimiting
d k I
. g){ m’RJ ?&he &H‘&% g_lullr:lﬁ% tbrs%&tl clalgl gh Q‘é‘%a;‘_hr“\/gﬁ%‘d%hg% %t‘i"l tﬁe

6 521 aﬂt@ﬁdhléﬂﬁ H&yribdithebeinSinclide, Wit are nb Aihjted/bg SHE enmpdte of:
of rouse and human Interleukin 9, Garletta, A
G nemstreidal anti-infiprymatorgdrug(s) éNgA:lﬂa?)n@g iaprofen, tq:erap (see,

otk e O Ryl R 0, b, FigRchen 5003

198dbroddl$€d, eé&S Yyifo ReYori(1986) Vel. 0. nesspomsaa,Smtelexmam

antigens (which will identify, anong others, proteins

t hanrowarr@&wlﬂ\fw@acp a@é mdomﬁl@ﬁ@c siléalazige (sep, ¢ qsdidhridcé
ff

prg G b%c) Eg%p%ﬁe%én{oa?% fr?o%rﬁ%te?éﬁﬁg KidRGs

deﬁl‘éﬂhl@@l‘dné rbyto@mers@plsre&iw amolhﬂammmmumg(gws@s)by J
E. Coligan, A M Kruisbeek, D. H Margulies,

Shishiiters wrac}e@béc? biopathestsy @ &n antieiars gmwemﬁhaql@@late
t f
votetb Rl e TP ERRERGR AR SdtimbB e L Ok Res and

their ceIIuIar receptors; Chapter 7, I'munol ogi c
studi es in Humans); Wi nberger et aI. (1980) Proc.
Natl. Acad. Sd. U S. A 77:6091-95; Wi nberger et al.
(1981) Eur. J. Immun. 11:405- 11; Takai et al. (1986)
J. Innunol 137: 3494-500; Takai et al. (1988) J.
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EXAMPLES [0217] The invention wll be further

illustrated in the follow ng nonlimting exanples.
waxaapssssl: | sol ation and Characterizati on of MI/USE05/027912

MJ 1 cDNAs [0218] A partial fragment of the nurine

honol og of the MJI receptor was isolated by PCR using

ol i gonucl eoti des derived fronsThe human sequences.

cDNA was prepared from RNA i solated from 17-day ol d

murine thynmus and fromthe murine 2D6 T cell line. A

I
R R R BP0 R o
ol pgdmidinetbbdyeld®sis, cyeog I dihpdrodrolt‘nge tlehyﬂﬁmemss (DBODBE Binhitdtors
876-896, respectively, of the human c %%Y% ce | n
FI (6 8-11eluRammids (S o KBy ity Rigumatism 18365

B S BB S P v

Anptefértaiahérapeutio agans for ede ﬁutomlﬁnm@nmm maz VHBRERE in
| X Taq buffer containin nmM of rmagnesi um chI oride

f ontagprasjeinglda NSMDPs f AH%%(IRHHIHP@ brorsde-g4 lsfuyngmade),
72! t f thi
Bl QBRI bl Y seauence of this |

de[017¢[ Bxampleaof additsrahinhilsitdrs moludé ohébosmbreagfheorticoitdrbids
the foll ow ng sequences: TTGAACGTGACTGRGECCTT  (5P).
( Staealy whajed andioc G@@W@a{l@ﬁj -8 QE@SPQ'INO

14 I r

an et HERRAPRoRDSR ARTEORTAPAES, JIF; SRR (-BaRTonL b
PCBpﬁﬁl@éﬁuaibn(/aﬁzeﬁ esg:)wawm@ratp@mwﬁ |deﬂtfatd'e§(e7§,1e51@4a)airr[ycin
of the murin DNA sequence and SEQ I D

:\ldl@}vatlaew[e 55C1a77ﬁ>£5}1t @092 %rr'fe'ﬁr%wﬂ dresiis diUgs c DNA
oot s 35 B8 of SE TRO08, GlPer] il biubig PridsPS@y205-

hyb(r)4)@l hgents witicle ndidré @ith signd] i@ b pidin fhinon S5 Btokeids.such as
wenty clones were isolated that h br|d| zed to the

prE ajon I e gl NIK dKEQ 038 PH iRk il liers LR
deh]%‘ﬂﬂo?se% ?fgg%#@%ﬁggﬁfa%?sdtﬁg&?ﬁﬁ\?ﬁ%s JEB'J( | apghls &

sequence 0

fURhedrﬁﬂQM‘(lH%)l\f‘tﬂ 350 N2, 0gsi@iplemunn S8AY; bhdsﬁE@hés&brase
NO 9). [0220] The full-1ength nucl eotide sequence of

muhiEtoRgelg. ,|&97§ﬁ%mhpzpmr1@stenase dope BS pdHutongee.o- sEdythritis
o TR R P EMEPER s Ao, g tbas

S efihéHitoes, alg., ﬁmb@m bfegodtlic-ph8&holipse i ((RLAN(eandon at
nucl eoti des 1994-1996. Nucl eotides 1-406 correspond to

t h@ifhwr@ﬁ@thald@m@ erelpey(LbR; 0.4H43 b itybiters valazszs
CCPRFTRNEACELAR ol EYRLBLRES LSBT VL e,

l\/Uaﬂd/ oISVEGOVR 1ﬂhﬁb15k QndanﬂlbﬁblfsQﬁ amgidgdmgmt oPBEQddBh&¥apeutic
10). This murine MJI protein contains a predl cted

| eagpélﬁs lopyran cambmpBem B LA 15 pERaantagoaisisiachde 1)

SRR, B ROl g L R
aYHrih‘iblﬁ)@s @.,336HRARS (rapanDiidh)l d2 rivamyt () derﬁﬁﬁ@ﬁs;é gdsoluble
S|gnaI|ng nmotifs include the followng regiaons in FIG

2 Brapgycin: degHatss tees. dester gapapmpginderispiiygspe. BoC Y 7986 QX2

2:

oy PERE 38 (st ¢ ufbankelsbl o plShoyithsg inpibisggs .
anthhibliforobf D LEOpNHASlipaboL eelisl) (AT flackhagyblkdas

i ncl ude; STATS5: EDDGYPA (SEQ I D NO 20); STAT3: YLQR
Exapadpgs)2: Conparison of Human and Murine MXI :

[0222] The GAP al gorithm was used to conpare the hunan
and nurine MJI




am no acids. Human MJ1 was cloned using a 70-am no
acid region of the human IL-5 receptor (SEQ I D NO 3)
wo ooocagssThi ng a GenBank dat abase, as wel | as pe1/DB1085/027912
for PCR (SEQ ID NGs: 4 and 5), and hybridi zation
ol i gonucl eotides (SEQ ID NGs: 6 and 7). A conparison of
the nurine and human predicteg8protein sequences is
shown in FIG 4. The am no acids were 65.267%
identical using the GAP algorithm The alignnment was

AR B I
U. B.-21/TI891R hﬁ@g&lﬂﬁhcluﬁﬁn@(w rﬁd&ietoér&mrcﬁﬁ@p\lﬁn@HB-ME);

Average Match = 2.9 12, Length Wight = 2, Average
M arpitonTine suphaeriazings mesHazing; rﬁlsabaarwhlor@@m@e [0223]

clRIRBEARR e, AR AR, AR5 THd IR (FEAM T 584 0B

66az'btﬁl@;9{qﬂe§jed’léh161@b wéien adfdnlfé@@bt@tsagﬂglstsh%lﬁi&anol terbutaline,

al gorithm E Paranmeters: Gap Wi ght = 50, Awera%

wasaémetml)@wt lEléﬁQhWPMIh@ﬁi ar&lnsphyweea,afg@mnglyﬁﬁﬁ ecromil;
g&gﬁfeg E%L{&fnu% d&[&r& 1um ﬁlgi n%@i%nol[a&%ﬁ% tlE%hEhO Hian

nouse e ns

cyagziﬁism afit B AP cHEPRE f@i’ﬁﬂle}merﬁ‘ﬁﬁhbiﬁirs and @ﬂrdnbleglc agents.
se uence of both nmurine and hunan MJI| reveal s the

a9k dhe psqufitapili-2l/IBaxR pntaganigs disglosedherrinng combination
m) 1tf1%the§ herat ut(?SI n%ts Gtg%reg 3 %egt %%8%1% r}xl;nr-{ulilletdhs%rders 18
oplasn1c ofra € i mportant
SI @laisbdalgnfﬂmcdrldeﬁﬂ mfeu&/u | . Conparison of the

sequences of MJI with other nenbers of the famly.
8@89& dlentimatingrexgmples crftagmft fon trieatinggy dke vegting paliticor

? ! SRae 3 gakivds i AR ol SR OR824

C ehrk1itis A tHEWBiIch a8 TEQ 111D- 28 ROAreSHnRt €4t Bdontbisdd iaklud&one or
receptor consisting of the extracellular domain of the

humere Ere fodlewns dL-dAdntageniststap dessribed bnremoNﬁMD&fCSAq@s

el |
Ry B eons s s MR BB REPleine v

I egRMAsRs hodRubsdreid! B -ERa om§% d‘e@éﬂﬂﬁed%ffﬁn antl-
ang%%zed to determ ne which STAT nol ecul es were

moraars crgkings, re@plén%éLtl@ BEPD sndyhaf ey, agBNSt@fthe}eof
nDdlfle
-5 91 n Dok St BT b geskiiicrheril Profiadicllald’
g r mmtom@ld@mnb@a Herfe@§ ICOXL MR thdstab d@dchbéd hérem3 116prost
EPO for 0, 15, 30 and 60 m nutes. The cells were
pe(Sb@te@d, xﬁﬂmtrse& Ropendaéa (1996 ¥ok 89.dN¢.Ws(supmiement), S82);

C B R BN S L AR SBPROG AV 9. Mo
el 9@ubpleh@ﬁ@S&mwmsmsh&meaaqmaldmgsqg gQWeRen); leflunomide;

nitrocel | ul ose nenbranes for western anal ysis.
mmblhﬂat ef premigogwsy actiyatiom ed-, ftionexsinue peid (Sacae-ed Aahditis &

Rt e o B R Ssnpleein. Sasdh o inginkber. e
rm1rfml41 e, &gLﬁvmﬁb&&Rmmwmm Vangoasiol ¥ ad glemehb
gha interferon, were used as positive contro

%&p prosiaglandss Bl (sec; pdi, datheids EhRkeunadion (ﬂﬂ%@éfol 39,No. 9

ESpIEE bR ok P isP R S PP ey 155 Vol
tew ath. 0 Ti@plchsh), STEB0M TR} of IHARLKRUE coheA DR il

“or the chineric cells with IL-3 resulted in

ph@@ﬁh@lﬂm@tﬁn@/ﬁf lﬂk @nhrrona(lnlbbﬂtorméthesmmr kgrpasg zap-70 or Ick);
d. Hune
oahBid ot G EREERE S TR R cen

of pol yA+ RNA from various tissues (C onetech, Palo
Alto, CA) were perforned as recommended by the

manuf acturer. For the murine blots, a 262-nucl eotide
fragnent corresponding to nucleotides 781-1043 of FIG
1 and SEQ ID NO 9 was used for hybridization.



[0228] A single transcript of nurine MJI was detected
in adult murine spleen, lung, and heart tissues. The
wo 2006@35383 anscri pt observed in human tissues VESI/US1005/027912

observed in nouse tissues. [0229] Two transcripts of
human MJ 1 were detected in adult human | ynphoi d

ti ssues, PBLs, thynus, spleensand | ynph node, and in
fetal lung. Exanple 4.2: In Situ Hybridization [0230]

In situ hybridization studies were performnmed by

Ph [ (

el By pEptofs SRR Bgi Ao BEBALFY etRohtR s

. 2de3dritd)herdhj c&ﬁ'ﬂlc}o,ste&ﬁd iafai-ifflafmatoryadiu gafead. fSB]ZO3580) TNF-
sections were deparaf fini zed, fi xed, digested

pr $wapass anhiditersdateslgukintly (s¢ei ¢-8¢ Héﬁ’fﬁqtlaﬁ% Rée@yrfv%'ﬁlsm (1996)
C ovse1aF 96,0 GIRMEmURS S2B6FRANS $sce OF, UAEAL E RA A

c RNAO6 Y Vasis 89,i 6.9 (seppterastil), [$668)7 Hd 1 Adtabitdre seb,Ce.g., Arthritis &
manuf acturer's conditions (Ambio 2 and | abel ed mnth

35@WtIS@éé?9®ﬁ@IV\?e9r équ%wpa epelt oY BFhi gMe;, Peisdlingrine;
oSk AR SRR RO o AL AL e RSP

2 SychRplisne; €asttly@bhsid Giradiftionyvaiits tHyyiucly i gaadﬂmn; Chs5stexiss,
probes to indicate the background |evel of the
pr¥ebyradministered paptides apd epllagen dehenga casrodauqs%ytebme

R@%ﬁﬂfﬂg(w nfe> (L&ﬂ&y 2%2%3 gﬁg ﬁ?g@% Eﬁ@%ﬁ%&%@%ﬁc&ﬁ;&% IIJIR:.)',
genpymt Eﬂltfsémm ﬂhUEf&RbrM&ohteBlﬂéoddoQ?ﬁﬂc]ledﬁum (ISIS\ZU‘GZ Isis
ex ressi on was observed in the

es th
armaegaticals.dpe $tsohblegongdenen a¢cee@ﬁ tl éEFBl 0; s"‘b@eﬂ §P1|e§%ea,

|y n t e
P R SR B PR b
dell e2ZR aftitddigehatinahndBothdes lipidsi(Hsh hr)dlfﬂbntrkeéﬂlfaﬁy atids; see,
the cortex. The nedulla, which contains nacro

o€ n Dgheeass ot 4NN Rk, Chin arifedmsa: aw%manoﬁn
M

s ERESR: RibotEenaft Bl hihaliP Sl A0ERL it
Mlibbiilih; eédtsn;atigcophéoliciabid(RS[A1233), tfeiNeiauIFE- e@ﬁ)j on
anal¥3|s was perfornmed on resting and_activated human

T delimg émambr@nh agdprilops (eegafeetiy); cladribimpM 8866, and
th

Vi @h&éoﬁ Oégg glﬁélﬂé% ?ﬁd %%gigmé.rére%?ljr% c \Q‘Iﬁlﬁggt?o%ts YA &bne or
aCﬁlbicbﬂLeIi Atagondstdial cofibikion MlthindiaeleXate orMeHunomide, and in
ri boprobe-produci ng plasm d was constructed by

| IBederpigQr sevese B}@umeﬁl%m@aﬁ@tcaf(mcwgmowf ormed by

AR Rl RN AR B QR B R 2 R

153ntaddlist toRfeaf@¢hritic disorders include TNF antagonists (e.g., chimeric,
CACAGGATCCCTTTAACTCCTCTGACTGGGTCTGAAAGAT (SEQ | D NO
16t}um41’tli€?dt hem gy ey van@gm%ﬁbmmbpé@smr aﬁegmalzm(lmf; fragments

?hat lgg% 3 so?ubYee gx{e)ng ’H@# ?ecteFt% oé) VﬁSOOQ %‘75

opro & Producng p Wds 1 nea

HI mﬂﬂan TKE réRptor bt agriatidesvdsredt) 8130175 WATOFR-WA75 kDa TNF
extracted and precipitated with ethanol. T7 RNA

poOlegeRiPIakel fHaion pseteing ENR&EH’P}; ®5p k%&%@&@ﬁ@ﬂﬁ%@sm

ted by .t endor
u%&%}n’@fﬁe%@%ﬁg Omsg ?%C ssealé} %]vas perfor @
bYyinHibitog); Piﬁl@dgNhﬁ&ﬁlTE% ﬁ ﬁsmu 1/5N1F1( tmmMs 119 -29; Dkell and B
Ri bonucl ease Protecti on Assay %ften1 2. of total

R\xIhgepleting agende(s-§-mnsic R4 Rpimtr &@Qua@ﬁbocawefrm@mgl@cule

[ tnhe t
QJ?E& aosr\ﬁ.g %etlgc{n%h(g% aﬁﬁ' lé'ﬂu?xgglicfe%p g?%ﬁ%sn(r%gl}yg%) 4nd analogs
(Novex, San D ego, CA). Cels were dried and exposed
according to the suggestion of the vendor. [0234]
Human MJ 1 RNA is upregulated in anti-CD3+
anti - CD28-sti nul at ed



human purified CD3+ cells when conpared with
unstinmul at ed popul ations. MJ1 is also upregul ated
woipme/18883 i mul ation in Thl and Th2-skewed T cebdT/US2005/027912
popul ati ons. The B cell lines, RPM 8866 and Raji,
constitutively express M1 while the Jurkat T cell
line does not. Exanple 6: Bin0ng of Human MJI| to
Known Cyt oki nes [0235] Both human and rurine Ig fusion
proteins were constructed and inmobilized on Biacore
chj n g?)g])fs :
va{rh?geto; rho C@f 7%, t(f({xgzr éérgﬁ(g%& %/}n%%tgk la as wel lbggéé
p aﬂTEL-ZQMlkﬂ ant NExd aMiibiess; a6 Ear ablubtedRIAGEr PIselectimer t 0
Some .cyt oki nes_were al 1Sn?1 tested in. conbi nation

Wi ?ﬁG&h’é‘Flbr”@&Se(ﬁtgorsn’@Hé‘i“?'lgcql?l HitoraAniBedics (RarS: @gr
t g eRRERs R i"s%ﬁé?ttup ]L'I S e rédBtof 6HY (EIEB he)a?g%ﬁ{%%rlﬁl ERB-NFkb

receptor c ain nd bi'ndi ng. oW ng
cyaitkgomiss. welost ;tref@tredzl aditiorfad thwh;ieotlbegemsghatlm béor

MJ | bi ndin hi L-2, hTL-15 TSLP, TSLP.

+ pqadminipisied and40£ C?melbr*SiP with pnezey mqrsLIbZJ/ILLZ@ anfagopists

© Pedsgad b AR B e My ROy s

ELhﬂmEn TNIBLreéHﬁgﬁmcmlahvé’s thetebf, 280,difrked TNHR- PgG(]SLkUaRINF

IL-1 5 + EL-7R, IL-7 + 1L-7R., KnQqwn receptors have

betseRtAirkasT fusBPralsingENBRETY )i sthotrexalss IRimoniinor Ag

vv| o |IL-2Rb but
El IEE%%ép\éﬁ’lyEﬁl?:U} ﬁnsanaldg tilleéof“elg b(FEthgt of

I L[(BBE] INoaliRiheg d:xantpyesmgd:rm fuir egatipeorgeventihy mmﬂtlple

npt ons i.n Col | agen-] nduced Arthritis V\(/JS
[ o%wsw@ gt B-2 e haiitagquiss ¢ 'awoaéaﬂ? inglude the
" S R AR, RS QAR g an

arrﬁiterfaraﬁ &b $BE®ASERON1 ;L Halof/Battek ieCopoti@her 1[((281’3711 Mal e
Jacka.on Laboratories, Bar Harbor, M) mce were

UEQQP ONE| ,Eﬁﬁel?haﬁélmegltlca&rlvwsrq%hlﬁashxpﬁ@aeeexweph
LG HAIARLA SR LA kbGP TR TRA

i nccﬁndosl’sérardeipredmwldqeanﬁtlgiﬂprh&uéolamh lamthnbpmp;al voI une

of con‘pl ete Freund' s adjuvant (Sig cont ai. ni ng
onpperRiisEtdes ICWJ%PPUB%rfB‘?}P%‘P%ate( ér%nwmm\ynd timldme

C
t hé’&{%@%‘%ﬁ‘ﬁ%ﬁ IR MR soAl R g R A ED
[ nmﬂiodféssmbmﬂt@mamtsaiﬂoxhdr Ihuihlaﬁ cptakﬁnemf)r groeth ﬁbiors \ﬁbrt h
a sol ut| on_cont ai nj ﬁ 100 Rﬂn?f bovi ne col | agen i

M exstnle, TRH.d- T Wat 1. Wadd> Be@nllimi > Wi1lR thrl Selfubt: I{ﬂ}lgurre
of EMK]Q g?’t ﬁMsCEF eF@lg and Giy aft Zf %tgggﬂsts Me@cﬂ%hrﬁ@{én can

recelve e sane séets of injections, mnus co
Thbe dcnﬁlmngd pithtantieddidsgo selbvurfae Immmtuﬂesa;hblyas @DE] ((‘.D3,]£6D4
1RFc was admni ni st er ed A‘%r%&é | actical

th€P§p€E)t2isc§PI2§ TR HED, 6D &Rbeamg o0 or their
o bggﬂfl@ ThE fi2b mta% st ch[g#l tdiS@E)a%OhlfblI%B‘%\q eﬁ@ssdlﬁlé §T

rved for two ¢ yS In a nou
M methwemt&myblqudle,amﬂmasdpatﬂymentycasmﬁnalaweﬁ«feﬁpr
di sease progressiaon. Individual |inbs were aSS|gned a
ol [eAinpamids RS Alps ke xamplan OUPFRfER: coficestnidiaiuch Ay
S \V .
v hiSogne, oDl Bl ISR, A0ERARE Sy Denftfombotic
pr sgeptn catdplemghhiahiditoshalratt git iagads, agents thdt interfepel@itat e

paMIsmellln and/or two swollen digits; 3 = extensive

S\/\ﬁégll‘% wg hyfpr?lﬁga@mar% cyakines aSéieSCI%%adéﬁml%dLT Lprconygiting
t. £65)0 S i's

or PRSIl o 8, TP SO AHERIE RIS ARG AR 2R

r|g|d|ty. Thus, the sun1of all linb scores for any

gi ven nouse yielded a maxi numtotal body score of 16.

[0239] At various stages of disease, aninmals were

eut hani zed, tissues were



harvested and paws were fixed in 10%formalin for

hi st ol ogy or 4% par af or mal dehyde, pH 7.47, decalcified
w0 2008A3438DTA (pH 8.0) and enbedded in par af fi npP€DUS1005/027912

situ hybridization. Using light m croscopy the paws

wer e scoredon a 5-grade scoring nmethod (0-4) to

characterize the intensity andlextent of arthritis.

Inflammatory infiltrates were used for scoring in

addition to other changes related to the inflammation,

Su %%nflﬁléﬁﬂﬂﬁtf&s fs?(f}f?stﬂiﬁ’a&e illiﬂiﬁ(&y,ﬁnaglléd?&eﬁxwﬁhﬁlitors,

mentrane, articular cartilage erosion and/or

subdheadsiat, dasthpeles ta-metdaptoputihes] alghgynsir cohesrtingreazyme

det erm ned using readi ngs of individual pﬂws: NAD = 0

or Inhdtiiers §olublssyiekinedpecpinre prdidervatives theyRet, pydescribed herein,

no : = m . 317 THE : =
magrgclf %{égm[ﬂé'fﬁ?arggwégﬂ%? %g%qﬁﬁl’ Fﬁég’slgs{eslr(ﬁayT of "t he
Sy [(AB8 " PrafagedDbaaptadfalidrafeufic apdiyd fe irultile eclérseis twitf

CIA mce using mulL-21RFc (10Q ng or 200 no)
adihishdheHedl pripganpsy fandirembingd ipgluds, wisrfesgnby fog gyample,

o1 pBDE NI 3Bh ey LSl B LIRS RF Blibitors,
3x hntid)es 66 CD49 ¢ighiid@idOP80, IT- 12 dhtdpotises. as a function

of day post-treatnent are shown in FIG 17. Muse Ig
( 200 84 Nesligatimgxaamies afagents & teating Fgneyesfing milammatory

(rj :g&%éll (R&P%etn(rdégﬁ’é%;é%%%%ﬁ%? ec&li%is)s\bfgmhf‘cthﬁa{ngh% MR

pos ese experinme
denmagdniaicen bhedmisided icRide alid BHowingabudehoddE; epidermal growth
antagonist, e.q., IL-2 IR-Fc fusion proteins, to ClA
ni astasi eaagosipraipivyelesnosiy pylfasplaziperiamingsaipdaies:cal | y

signific vy torate E l e
5. OhrL R R s Pl B Y IRh Ay R 5,
ThegheehRBSb16dadie; bhlszlakile dRNAxidantsy thFombdxanghihibits; IL-1
mce with ClA was determ ned. Anti-sense nurine |IL-21R
r i FRSpRtebatagqaists; aatedl-(1rnenocimal antibedics aytidhesmpapeonal
used..as. negat |,v nt 4 I )
o1 SO DIt AOMABrBE Slate mhltors PRtimdimigerst sommnpunds:
of TRFLIntagBMNAts!agldedckibad Aérsint Roa)g - [, Aapnssiridésr, TGFb cytokines
Mannhei m Germany), as descri bed by the manufacturer.
Expr agaisérthereo e, pepriseatibpdigsiihhil war @ espridgxtran-

Macr Q i [ u '
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De gfitef®phobptondthidateasigs @&k yhitclédtides ARLY Z302pBNS OF

with sense probes (FIG 18B). mL-21R nRNA positive

c ePharmpeeusicals e );ohiblescqmplemgpigesaptar ddARGRsT Gl Sciepces,
' hyibri dj zat.i \ ) BSSi | L.- 2.

Rl PP R PONRE S BRE R SN i

of fidctor ZRAF); chlbTidatiny hiid/ligwoehiner at es the Severity of

I BD i ke Synptons in the HLA-B27 Rat Mdel [0244] This

ex HH$6E In hasembetiment, apR2HHk-24B rentaggnisicag be used

- iR iR B & Pl PHEGAEs bl FofhePLRAE BvBfvea n
| BRoulakifig siihe Mpored;lely. BAahsplaht rejeeiedn, gfai2dbhosf\disease, or

murine | L-21 Receptor-Fc fusion polypeptide (MilL-2
| Reder imemurpasenoasetlaied diserderso ANprbiati BRsexamplegeed agents for

eval yated for its. ability to alleviate inf tJ on. of .

r et rrsdemile R e R h R TR AR Bt
ND@eihe MinfentiG® arctd RRLiING] icluge thetfoll@viagUaiti®odiBPagainst cell

t her api es because the bowel inflanmation observed in

t heurfase aroledylas of theanligaagls, anglydingbut net §mated & €B2S (Hnd

i munol 0gy f I i [ e

| eeatPe) B CE AT RS B R B R0 (o ¥k,
109: 1344-67; Blanchard et al. (2001) European Cytokine
Network 12:1 11-18; Kimet al. (1999) Arch. Pharm

Res. 22:354-60). For exanple, the HLA-B27 rat

over expresses human maj or histoconpatibility conplex I
allele




B27 and B2-m crogl obulin gene products. Such gene
products are associated with the devel opnent of
w@ booensssss nf | anmat ory di seases, such as | BD. [PCH6$2005/027912
Rats utilized in the study had devel oped chronic
“inftammation of the gastrointestinal tract (@) as
evi denced by clinical signs o62persistent diarrhea.
St ool s were assi gned a clinical score (0-3) based on
the index: O = normal with formed stool pellets; 1 =
SO 0 I 2 .
F o DB A TR EPindRE CIReBI%)” 10 9ot REempodiment, an
( sEe2 FIIG2 1R Qhtagdiist cra.atb& us&t @ conibirtative evitharortld@sayiss;
during which stools were eval uated for di sease
pr Yl (mwampcia) prd anglogs dprenfos-23C(4-7) T4sekaeparin Af FK506;

e AP e A5 EamL ey, A s

t r ags payilixdmabt @a/cgmum) feanr (ahlnehb afti-AiN FbBaIIﬂQMSy, I&MI@]@DE ,

group was given 6 nEnbrel (sol ubl e TNF-recept or
Fccﬁmgmh)antl§%§mtthq¢ee5c£eat, rlwromsmbr@ &oeekymer 1(Cop-1;
co of
PR 7a SN TRl 62 8% e g

doﬁ@gcq)heﬁ(ﬂ&éﬂofémrrar ked reduction i n the cl i ni cal

score was detected in the groups treated with

wul0186]1 Noalimitingexanipdss of ageRafos greating e patipg psqrigeis and

(s 0, t f R
gtﬁet?k%wnglﬁ}o%ggvﬁis‘%%cﬁm bi’iﬁ}l %rl ié]oalﬁt onM’lH‘nobr%;ct ﬁl::'(])med

EBﬁcluldk OnSYINRALAGY. thRﬁﬂld»kxﬁﬁg fiHaixdr bﬁCBlZLdﬁl)LP@smawtaine
that the admi nistration of Ml L-21RFc decreases bowel

. nfet garfelitilonDdr oRLEAmolypeptides; wiak gs Be fustmsr @ anfipodjes against

HLAB2T AL RSl 8RSl nl SRR ALALELE UV A, UV

aI light] aérbiele, Iefm@ylﬁmhtefrero@xwrﬁﬁ@@ﬁ rhilstdrél PxaMbles GPprR¥eetd
stool score was confirmed by histol ogi cal anal ysi s,

Ratgentsithattcay bopisad imgpmbmpRee with ndh-24{1Hnd R eﬁaﬁqnyst include
o%iosﬁéﬁ; %%n&?ﬁ@?ﬁot}& t6han those treated wth

regar S'to ulceration, inflammation,

| e[0187s NdGRinktingddxdndplddroTagéntd R ereftifg orziﬂcévenﬁhg asthma with
hi st ol ogi cal anal ysis was assigned a clinical score

f r whichb-ap HeT2ldL§ll%@t@ms¢: ganely copttanasl 1nclHile peg orsmerceof the
| ”9011%%54%‘! ‘Fnh%[ed @Srﬁc%aﬁﬁa%sevgr Lk tbht%ltér%@ n’n@%ng%?enot

A signi ™ can “decrease o P AR on IR

Wabet sl 21a@fehBkptdt agbhiseaé.8galblRfol Sisiiitdlidg, dafm@e®UFsrmoterol;

treated with Mil L- 21RFc_and nmEnbrel relative to

coﬁttli@lscarwmslp_e 2% W@trgwmgmémmum Isﬁﬁﬁeféfchoété@yteﬁﬁds c.g.,
r%dr‘ialso I%HE] 18n%tdngn&H§ on I %ﬁﬁal?@éo%cos?er&ﬁ?

&S Seler e o su % eXT enst on o
r eﬂuﬂldaﬁor&hMS@ﬁ@é/ Ebebl@nfétlﬁﬁdifé, mbhfetasdi; (dukgtiiens laﬁiﬁgonlsts
panel ) shows in situ hybri di zati on of M-l nRNA in the
| yergh @@yteéé(aers@m%ﬁnﬁﬂ@l@és st qelestabalianas, emrﬁawnolyn

i nt i ne catl
or 9031?11} el eg(\)/ééﬂ'?ult § E%urg ase. ﬁgxqf!npn%%ei Vﬁrﬁlls %
of inhlbitdds hd deddoitidraiht y Del ays Al | ogenei ¢ Skin Graft

Re't ection in Mce [0249] This exanple shows that
| L0288 Nﬁnh@@mgsqxgmpéesg)f agents fo1 Reatgle‘qmrmnpn@h@uﬁéﬁ 8

( i | 1521 e mul L- 2

e, TR BTt T e S e amting ngrag pe o
I einBfd dfQRe foloWie 1L HMIL-G 10 bhgta @rdt ) RYS ali-FL 16 0¥ AhN TV BR.
[0250] Adm nistration of Ml L-21RFc was shown to del ay
al insipeies;NSAIDs; gorsicosterejdsce- g-otexamethagens, hydreewtisaniet h
retrovirally transduced T cells. FIG 22 depicts a
graph show ng the percentage of graft survival
relative to days post-adoptive transfer. In this

nodel , nude m ce show heal ed all ogeneic skin grafts
because the mice have no detectable T cells. Wen
activated B6 T cells that had been retrovirally

eng| neered to secrete control GFP or IL-21 were

L | .



nude mce, grafts were rejected (see FIG 22). If the
T cells were engineered to secrete Mil L-21RFc (which
WO 20065383 ed to neutralize |L-21 -rmade by t heSBCT/US2005/027912

cells),the grafts survived for longer tine intervals

as shown in FIG- 22 (indicated by the IL-21R-Fc

conpared to the GFP and |L-2d6Xxontrols). Ten mce were
used for the GFP and Mil L-21RFc, respectively; fifteen

m ce were used for the IL-21 controls. These results

d
or AP ask b Rofork bl blohe:prhiReA, 304RIoBl iR, Belophosmlmide,
| Linditdxichididquies bivéHiyrogaideces D| sease Synptons in a

CD45RBhi Adoptive Transfer Mdel [0251] This exanp
s h@h891t Aapthey aspees of rﬁl@ea@rsmﬂstnyent@ngaccormngmlm 3les tp Qf§f> ém

S = 0
oS R b Ririh s | I kb o
nogtaér tﬂérap@mblcaﬁﬂlpSuﬂd"sd Ih Bhd anvaiiment, tlﬁ\/l&ﬂ cofiRasene or more
(1BD). [0252] Transfer of CD45RBhi CD4+ nai ve T cells
i ripdiag pegnés latrskiniarabamersertica] eatier, oy @)least pae agent, e.g.,
r g
el el KB A ispnblie, SRS iSRRI
BAlBem4dad6EBprepadiond. cel I s (nai ve popul ation) were
sorted fromspleen cells first by negative sel ection
on_colums_for CD4+ T cells and then further sorted by
f | BXgapjeryRisergerssel ecting for high CD45 expression. 4c

{
! L0 By PR B AR S ARG S L) s
S epait, alvellimgk sti ffress, @hd toss af ﬁmb@cnsmaﬁe joimts] Reewnaoid aktlBan
M ce housed under static cage conditions devel op

i riffeapresenisyn B syamegicebpatier. nThedisrasz ean affrgbthe W@tfbloé‘?ts

¢ o&ﬂlqltflé ﬁﬂgc‘er\é%ﬁlg Addestlth AW g&nﬂ%ﬁn 53 gffgcet %e‘?%arts of tPe body
psori asi s Were scored for psoriasis on‘a sc

f riseides the jdints. thIaddltltm Geoplie vt htinasmid artuids nyayeiet fatigue,
and ears) <2% of body; 2 = mld scaling and_noderate

t oocgmai feviers; h‘é‘hﬁg?fl%‘ﬂ aalajsce Fosiivg f@%eré)forzdlwwd

b t .
iy SR B TR AERLL A G B0E T
t han@ibodyo UL-DioTy:2 PR aAAZoraéts bathe usefif ity @Eatingemeveénting, or

eryt hema t hr oughout body 40- 60% of body 6 = ver
sedllsviatipg qw%ga f BRtBREHILANC 196 BT GHIIBOUS Of wm{mr&l@tls

Sy B P B
c qatilaﬂlamh@tidﬂ mﬁiam@e 86 Catious bGéZ}Eﬁs]suéH. eSILEvedi beligedigied by

mul L-21RFc was effective in aneliorating
psHrantipedips dizectsdpgaBigbonss e PNhaburiseen afiee magy parts of
| n j 0

”% Bga(‘)@‘iﬂcﬁ’ﬁh mﬁ ﬁl%géfgﬁé Eg?%%&é&? é‘l%%&ﬁ Bﬂgs"lj]‘ h}orc])g vgé:s‘SL dhd
Weszkis. aﬂt}ﬁﬁglCM{ﬁcRB simpodts miy B8sen€lsome wiftHeatlodt Rommon
reduced erythema, scaling and hair | oss when conpared
t onelyde peTems Bk, Pandy wwalleawmn@@ﬁhfl@%pnea(plagne(iFfFGr

23 t e 0 ng
mf?ktrl %&%&c@%@é R%géellgﬁgt@%héﬁﬁeﬁgg%% ceg)l' E%%r a %%gr
I esiptas 6flupey iaykide pRiRAI oDEwFIRAN bidss, Snéipthih&@BBvEeMeY e
clinical disease conpared to controls over the course
of extremedatige; fephargqtsristic axd skmméh FBY @ppear geropsilie nose and
e
oAb MITBEAF ST 38, oh A2, TARACE s,
[ nefnkl&ﬁﬁ@d; O thebgnetoBy Bptupﬁ&ncl'ﬁﬂe ahd¥epainOhaidodH EiBedilb mouth
recipient mice with 200 or 400 mul L- 21RFc t hree

t i eSS, FB PASER Putple fagars ﬁ@ tges %@mcn?dr Hsisps- r05RA Reggle also
| n a significant reduction of clinical signs of
colitis as neasured by body weight loss (FIG 37) and
stool score (FIG 38) when conpared with Ig
controltreated mce. The results are sunmmarized in
FIG 39. Macroscopic evaluation of colons from
control -treated CD45RB hl recipients showed severe



swel l'ing which was al nost conpl etely suppressed in
mce treated with nulL-21RFc. M croscopically,
w@oovbnsdsss reat ed mce al so exhi bited a great erpdByS®E5/027912
of epithelial hyperplasia and | eukocyte infiltration
in the | am na proprial/ submucosa when conpared with
mul L- 21RFc-treated m ce. Addi64enally, serum cytokines
were measured fromcontrol-treated m ce and nul L-2
| RFc- treated mice. O several cytokines neasured,

gg% @qe;gleta&nﬁéﬁésf afz%eés' Eggs g&.fﬁa,gpéoﬁﬁgl ,%toﬁgélg?ae@ p&@nve

dogesry f8 SILEallagnosis Ing:hlcfel ci@nlatiyg aﬁdmuﬂdaraﬁnbnmd:semﬂi-DNA

of | FN-g when conpar with g control-treated, m ce
(oo gy, sraRb g ariaseess b S 4F 2 1 SireoRsr Fophicunn

LSRR S RS A A AT oS

prof $feration assay for their response to IL- 21 hi

the IBD transfer nodel,. only the naive cells CZEPE}F
di Ka82k AI]&M@SJ@%M&IE%H 38@“%@&?"@@% doy thah oty ffests

°f thtef; EP0R oy RAR U f% g ngé gﬂ&l RULd f: %hdmésD%nd

i ons res ate ound anti -

anﬂgatrﬁé&tt@ﬁioﬁm thd Ibloﬁémmi Going beﬁ@rﬁé nﬁ‘raateidpmsmlnng asyedm aed
to | L-21 . The naive papul ati on_showed a significantly

i ngt érzm d\nkylosing spondylifis tends naffscbReapde indate dalgicpnce or

{
PoEihRkdufiRodd 15212 R Hi8a0RRI e DR i e o thring,
DO@IUil&Maﬂﬂg afik\losiey, spofdfils, dalict dramore kyrhptob thereof. _
activated CD4+ CD45RB hl cells in culture induced the
seﬂ}léﬁl émﬂ%mmmmb%w%deyqssmi&ls tmqnc@beam%fqrﬁlmeaﬂteé&lat

R l. szg}EE
r e&l@@iﬁs @rd@rohh Zﬂscaﬁaﬁa EiB:et’dtweebhﬁs sEsIHILe@IlR atagasstslcan
| evels of IL-2, IL-4, EL- 10, IL- 17, 1L-1 8, |L-22,
| Fhe gsedipldn ma(gpp@vemmz OIB#HS?YI@&‘&é inflangneferydiesiss disgass pr one
by addltl mul L- 21RFc
refu rﬁfﬁﬁ%u)ecéggse Ps of cyg%klnes in these

CU[(IIQ&F@r@WdTS&ie t;@;ssyin&lumﬂohe@tmnmutlhteainel @Crohn’s
control (FIG 43 0257] Taken together, these
r edigFass usww@a@tes ke lowerpartiof the syeal bintesting @ lleum), but it

| ayer the | e d and
Pr&dticcbamiind R Re b BRRAE M g iR, Bt
I NinflAlnmdRdicah ettesll &RPILH® thelHhing DI ﬁIeQiﬁfd:c&d afhn, causing pain
psoriasis. Exanple 12: Mce Lacking IL-2 IR Show a
Reandmpbing ithe injestings ﬁmpﬁdﬁ@e@nw,rr tingyin|digrrhepi dhe most
0258 Th| X I h G
En ominon k}’l%gt%{lﬁr([}? 9 9 %@%g&ese t%}oer &b{i&ﬁﬁ'%i g!a 7 &;fh%hh% lower
si gphffar€28hd YiafrBeh) Fadtdl esd@aimgewt:@hams gad févetmagalso occur.
ai rway. i nfl anmat i on and alrma% perresponsi veness.

[ 0Bbuilingmayitr seriouseand prFsisenty jsadipgie anemya. .dBrext Ve ualigasion

ek ¢ I eal
| np G0 BREE R B yl Rl TR PR ol BE R GRES
(A[(H@B] Ml@&htave%oﬁﬁﬁé)a difead@tat &@Mnﬂlémn@‘ioﬂ@ﬁtﬁso&& caled
and 28 the airways were chall en%ed w th an aerosol of

5%11@;@1;&, intheRgng of thedargt integtiset Fheinflammaipngisugliyegecyssdn the
i nrqtcﬂ%é?(ggowe{ gﬁggf tgﬁ 8ofm E?ut\Ang o ?c??l?e e%tli'e colgrp AR Etive

han1c c

aetIsRl raera fFREsAE BRA1l ﬁﬁestlﬁyéx&enﬁdr&hez@fdl sefticaNalled the
chal l enge resulted in a significant increase in airway

hy fremire: ﬂm+ W boadlemaiation makes sl qolant ¢ty dequently, causing
ha ne WL +/ +
CABBERE) VRl et TR O TR A W s i

However, there was no difference of airway
hyperrespon3|veness in OVAsensitized/ OVA-chall enged
IL-2 IR -/-mce to aerosolized nethacholine over
theentire dose range conpared to OVA-sensitized

/| OVA-chal | enged WI' +/ + mi ce




(FIG 24). [0260] Animals were then sacrificed and

bl ood and bronchoal veol ar | avage fluid (BALF)
weolobaessed for anal ysis of pul nonary i nfl anmat PONUS2005/027912

cytokine levels and total and anti-OVA IgE titers.

BALF was col |l ected by bronchoal veol ar | avage with 3x

0.7 m of PBS. Total BALF cel65nunbers were increased

approximately 36 fold after OVA challenge in WI' +/ +

m ce, conpared with PBS-challenged controls in

co v Q%ﬁg

Coﬁltter ol%tg fh% ) e?h l;l%djadd']fr ng)lug' ?E? é§§2<%%?h$rﬁ oms of

Fuu]tchlet’lvmf(ﬂl,tlstafﬁ aldoméxndl palmnind I‘od;ooﬁhytdlmrrhea hEatB:ﬁtsFalmf may

OVA-sensitjzed/ OVA:-chal | enged | L-21R -

si GFRerFRcEpligre) WHIsht loRnioTs 06 4Pt R &lqeﬁmg, and loss of body

oV
LR HEERL O R SR, Bt
OvReqens fet/erz Blo@Banhed, heagedinkdlsePérRabdomiaaicbriffipst/ Wlcerative

mce (FIG 25A). OVA challenge resulted in a
si gplitsimayalso GausereRlems spelt os BBUtisoHAm®atipn ghthg eygs liver

+/
A O R I o
Nnusiie Fshex, axBNd‘cnﬁmstgpbslk of we¢ratied @itk itypaculllyydepends on
attenuated in ani nal s cogFared to those

ob¥lspilyng h%oqéml@é ﬁgci flar% arseRieatinn of tissalpmar +/ +

a_ng Hs PSEA g"is 13? @rongesjkg‘f 485k sQBf s%zh%ﬁldallnﬁgm t10n P?onams
si gni cant tenuat e e I ncreases 1 n nu
BAbd‘cukWﬁé]mk)ﬁ &3ls ghlcQy 2&Qrom tebimeigin bglhwlthe édffa@e oﬂﬁs@)skm
after OVA chal |l enge. £0261 Level s of |L-5, and

Tl\md RS 4 O thy éurmz befose ey dave g rlhpmce fomARTS, ‘Jwally this

R e STt e

cobddup it onlﬂifevs ansi tn ratypisal forth, phualakienepalts impetets af thick,
very nodest increase in the level s of these cyt oki nes
| rini e Akin coverpd wathr Very Seales Hese paphaseyhigh e sometimes

| oi\%é"&;@lﬁh G ?ﬁg%éé,og%laﬁ ﬁcfggpfeleleé’o% STHE tfiost @B bi&GRBh e

Ovéivs e dinkesz otheiDaitsaifahd kepg ecalpflloant ark sfatd; p&us, 26d soles of
27? TNFa and IL-5 levels in BALF were quantified
usthedeal, Ry thsprsen pecus eBakimranyy hrieron b brdy- Bipgapsss of psoriasis

bR S B AR TRl &Ry g e

S hmMagmmEJ @21/&&%1& aitegamsts cinie Usgfil angeating; préXehtihg For

| evel s after OVA sensitization/ O VA challenge. in
Laliemtmgpswe Q986 OF BIRES SYSRIHPEF BERjoriAsis- d%fmaea prthritis

+/ Ha [
?@?%‘H};ég ! nqgvtk?%@a% s_ ag&glhg\fﬁﬂ%%?ﬁlezegﬁﬁdtﬁ%hns

el bhet affe@tsahe mintﬁ)afﬁths pads éfithe figgers enveloss il ie acwianikzd by

after PBS chall en 02 a% These results su est that

. nﬁna@g@s igthefingenals anﬁgrgmn & Bk PIBHBRE OCHR! “oﬁH"&’a%lS

BRS04 e o
AC hlﬂewdtiﬁg/%@@has&roatoﬁs of hﬁré@r@’tomy oDpsoBgsipbopsdriatic arthritis.

VRL- FA5f pr LuE§s Model 02641 Thi s exanpl e shows t hat
| LIGIPA @ragy gisgaseg ing] udelbe lznmllfegatfweméﬁomreh@rﬁsve

amf{sb%?igrsz neh I%n%é].%t% {d a% ?#ee sy C“é,)rtrll] fglrtrlaglomerular

er Hfemwdtios did 6§Llﬁbhfdrkt&nsesm;b@tm{m@k aﬂ’th’{998:)6N§év(DEng J.
nouse node 0265] Mal e MKL-Fasl pr mce were used_ for
al Meéx-’p’egr%&e?\‘{ sl\lonpﬁ@sferaﬁhve angsderesing glomeryprathigsinchids
sin [l jes,
el B RISy, SREeHER RS e Rl P2,
gl omerul onephritis. 400 ng NUIL 21RFC or an isotype
control was injected three tines per week begi nning at
10 weeks of age, and the mce




were anal yzed weekly for disease progression. At 15
weeks, mce were sacrificed for further analysis. Each
wo eatissssd group contained 10 mice. [0266] MilReRUSH605/027912

treatment significantly reduced the |evels of

circul ating anti dsDNA aut oanti bodies (FIG 29) and
serumtotal 1gG (FIG 30) in-6&RL-iW" ' mce, as
neasured by ELISA. Briefly, for measurenent of

anti - dsDNA aut oanti bodi es, dsDNA was coated on a titer
pl g\Bﬁlgnﬁ&rcmsqyttﬁlQ ‘Bgée‘?rﬁeni’ﬁ%ﬁxbm%ea&n dmiddeRdli cham
wet e detected Using an anti-mouse secondary ant|

Fatie phegpathye BiéVitnepliropabyg [AlpgBs sgwdromeydrag-antiveedd t o a
titer plate, followed by detection_ysing an anti-nouse.
s c@BmaBHgpashiet. BBATIT LNy A5 ForTheyR HNREHL S ppRANYING
a ! .
VAR SRRk S R 810 O ool e HERAT her i njury that
saesults feed aarimmuaite NAktdiney o£ bomboh snbnityganvieadeto the
stained with goaf antj-nouse . Fl uorescence -
i nRTeHustiop Qautiadizscgaisn %O@E%’Ilaé csf seﬁ%t&s €& Fragement
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[0270] The ani mals used were: B6.C H2<pm 2>/ KhEG
( bEppPrulacharement magrbran slisase; &&ngﬁswrfﬂ@ SyYioBeiRsPHte,

Chﬁ’é“ldes 2 BbourE AN G bGP Bty hibul e, ST il foiosi,
( TG ub&ennaent adrinfedfion), l[pibﬂ?s‘tiophpmdm ceit daseshse) «mmpiene:nt
were sacrificed on the day of di sease |n(f|uct| on vijia

ccﬁe ficigneissymembyang prodif e Hamgpdensahiitiz [pRys itispang
BBty ] RSy 5108 A ok

t Ottrédtmgf arbelioratirige sr }Wetfehltmg gésnanbineptiritisrog on€et iore symptoms

susffén& ons were count ed usi nq d{\ pan bl ue and
pgruenenhtitis, and ehacapmestiagiisagsesox1 08 cel I s/ n

e
apﬁs’?gﬁf?%?%’[%e%ﬁ? HRABHR A bERER SFRR: ofdredt Mgkt
| Nfefe@rien bt syme@biny a$sﬂt1@tet1 lva therejrctpn,i ead. ,eberfme; quirmg} omafies e
(as indicated in Table 2, below). The recipient mnce
we @1spRBHIGE Rf pPrEAN SIS 9T FlS, 81> Heathl¥hge fikerakigney,
L S S e G U e
f ugyistet oftha hystiosgankshl Siseaas aymunerapmee fagaing donsel fankigens
sera coll ected at each of the tlme poi nts (as .
deisiche Barsplanterdipsng, candYSHFCat lctgfg%) OF XeNQgeREiR Gissue-

Me f
SoAPR il o SRR b R 3 BE0L) b
p o&dn-relars 8 siesel frif uGhtien of Hdtdrernfwdykenelnding) esg.f iyperaeateh
group were euthanized, and the_ spl een _and both ki d(i )

t

WeTiECHBN (@&t deringrthe carlst ROSK ramsplAnhASTIg et FECHqTh Y
in f 0 ¥
oL PR GLRE, L SR IAUEAPHRESs thishd froprssive
nmet hod of Chen et al., supra. Score paraneters
i ncl uded: perivascul ar | ynphocytic infiltration,
interstitiallynphocytic infiltration, hypercellularity
and basenent menbrane thickening. The right kidney was
cut longitudinally and each half was enbedded cut side



down in a tissue block cassette. The right kidney was
t hen anal yzed usi ng i munohi st ochem cal techni ques for
wo bwepsssence of i mmune deposits, specificall ypdmG20bg0d7912

and C3. Table 2 [0273] The results fromthese

experinments are shown in FIG 44. No anti dsDNA

aut oanti bodi es were detected-¢n-any of the IL-21R

knockout mice at any tinme point (FIG 44A). In

addition, FIG 44B shows that at twenty weeks post

di e SE; |n 0

C HEE G B, BRI A e btk B RIS o apd

GvR r8iultEin tdddmadsl ane/od &filued éfthe trafispldnteliRsakoom@gan, e.g.,

gener ate aut oanti bodies in the GYHD SLE nodel, nor do

t hwc¢lgp41hy,g’tbr@sé§3@s iatlcsss |0ﬁouea@ fegon ADggnaragtipn, the host may

treat ment of W _{ Reant ts
e densral Sl G it b he ek O ARG

G\/hﬂalor[f@Qe?4brgﬁﬁarﬁQﬁ%@d'\ﬁrzﬁlsplfant@|c|an behhaordJor RO E.g., by

patent appllcatlons (i nclusive of 60/599,086, filed
Augfastinaionzg dionsies feHiSBOS 16etion; ordyy oerseinE eFgapFunction.

20031 w2 Filp BB B B0 Rl 581G etaREl flstReRbepLa

padiefitibaritiges] eld)rigwetaotibutah bals&Banﬁ@tm@féy&faﬁsﬂlﬁ{tﬁhm
i ncorporated by reference. Equivalents [0275] Those
skkivEelnetiion, ke £an baassessed by gierssingserue leypls of pirubin and
as aln using n re.th

lg cqenz\yn}eéhe?% gl%(ni{i) € epho%(ﬁ*natarsg Lﬁl&n ofgﬁ(ér%rlg)n tcg}:f B‘% %sEscede, e.g.,

| ny)eﬂba@ﬁnggﬁﬁﬁi dredinkaswrisn. Such eqw val ents are

intended to be enconpassed by the foll ow ng

cl Eililﬁ%] Mwanﬂglta(mk)eecln@ct@zeAbwéhmbreal%ﬂwnr%f&ﬁM@e at the
anel i.o t|n rev n

et i o RGNS el R Husing pain

C O:EW)dlhﬁ% Afd ﬁiigbﬂhﬁ)tlﬁﬁ bPthej@int. MBves WtheS Eile joint may lose its normal

I L-21/1L-21R ant agoni st sel ected from t he group.

cofhgpetand Qom spams eesteophytemmy grom b@thy: edaeﬁ stﬁhfr joint- 21

SRR Bis TP bt dortlseR St R Rend oip g bigoim
andpacd éaudihgdhdre ?@H})’andaﬁﬂlag’@ F’éop?e]ﬁtls QjAl@lpﬁ:afl{l B88506int pain

in an anpbunt sufficient to treat, ameliorate, or
pr anddimitedmougmentd dinlike some ptheiiorme pf arthsitis, Q¢ affects only

a%&x'ﬁ? %na ggrhtg $ ! eve ﬁgg??cgors rrd(F %gnz)gﬂrse?b%!mﬁfuamoss

at @Maﬁllggesé%rs@@{ by X- 1"a93 []L Qﬂ"HQ-QYR‘ih&‘gbﬁi@fs,caﬂbé kéaful in treating,
inflammatory di sorder, an intestinal inflammatory

di prevensing, o dliewiating ©Adprsamecds more gErRiAms of (s

eryt hemat osus, transplant/graft rejection, and a

di ed with transplant/graft rejection,

' ﬁa&ﬂ%ﬂﬁgﬁigﬁk%%bject conprising admnistering to

t h@2e0ipjieet /182 1 Rlan?abohists24iRbé Béedgo mﬂesﬁres;ﬁfmyachofdem

t he g{oup consi sting of an anti-IL-21R anti body,
anpliding2butaet lipieg fo.apthmat(e-ge Allgeisdndgonpligies ﬁﬁth@ﬁ) an

anlgI'IOIrl](f‘hltl% 41‘1_6%2,1 a(IPI bl(()) %}/ddlc,ﬁltla)ggﬁﬂogl%ﬁﬂ?lg{i&%{\}g%uﬁ%@%ﬁﬁ{seagg
f r @B} (e.d. en@thysérhalRlg. Sd#éd‘rétﬁé—lﬂﬂlﬁ%ﬁ@ﬂ;ih@@dma), conditions

anmeliorate, or prevent the disorder. 3. The nethod of
cI mvelving ajeydnHammatigmepsipeptplia Fﬁbma BYRKCEss nugHabl e
g o.an. I 21R
% ucqloﬂ 1, e% tg’('j eua;ﬁl?toglts Ad a?lg} 1C rh%ﬁhg

s u nce he sequence sét

f ofozb1} TFh@EQtHoBs mt?eatlﬁgl Gr M%rﬁh@ abthfhalihcldddRhose for extrinsic
capable of binding IL-21. 4. The nethod of claim 3,

mw@nm(aﬂw&mwmﬂadlptglcdats&maj@ratmc sehwa), éefrinsip asthma (also




group consisting of rheumatoid arthritis, juvenile
rheumatoid arthritis, osteoarthritis, psoriatic
w@edobnstss, and ankyl osing spondylitis.5. The pet/smoo627912
claim4, wherein the arthritic disorder is rheunatoid
arthritis. 6. The nethod of claim 3, wherein the
respiratory disorder is astha@8er chronic obstructive
pul nonary di sease. 7. The nethod of claim 3, wherein
the fibrotic disorder is selected fromthe group
i I

R A i B R

sywﬂlﬁjmhras bednarfesied to pminjomzlcasﬂhtnas Exmusumom;c@c tstbma

eosi nophilic fascii S, syn

gl BiFBIdgt Bisuishisicpysd e s wbo%g sal?%gen?h%l%% pRjipns,
S&J %s' g}agses Wp@regds trlﬁnhé}g Gkt Bies 'e@é lﬂggﬁérg d other
éris selecte fromthe group consisti P
i nfrham‘sqireureyt themsdlvel & easing pditte baér the ycan) thtsestypearmcﬂ

Crohn's disease. 9. The nethod of claim3, in the
sk km‘ﬂqeﬂ'ﬁl%ﬁﬁi BT te 35 aeronal aghpp ééfrosmclilé% iprBe group of

ﬂsu? fa ﬁllng'l r3nc S Rinth atnlaeall rg) g}o%ﬁflg&{ary §slp %ﬂlloms'
rom € group consi st I'ergi c as :
at [QIJOQ] dethimd thhi &n berttdatdror allex&ﬁécﬂéb’ﬁithequbsengmethods include

rhinitis, and allergic enterogastritis. 11. TI}1 nmet hod
of thopasapsadby ipfretierhagens, %Hcéﬁﬁ ¥irgses §¢-ge Foldand flugrigises,

as f lrﬂ fl
BB SR PRI puRl v Pl s Lfinpna,
gr afrﬁsev)e rm rhinevirdd sebiafuent3 v1r'11ii§1 enfeioho dre@onmhai imcBildren,

wherein the disorder_is transplant/graft reJ ecti.o tn
14andrvigal prdestion 1o IradiigRagse efetpaipry Hactdilagspesdp infgnts and

Sy §§/ﬁfg c‘fhlhféﬁ u %hﬁﬁ%‘hhﬁm@aﬁ on]cﬁrohTE1 ga u rm%g) cq’ifi é‘ﬁé %é@zmg

he manmmal i an su ject is
rrehﬂnmkt}ﬁﬁa ®¢Iﬁ¢}mdﬁ bevthaatedi usnighbe inlethBﬂlRoSthle idpleatibu. agivont
is. conpri sed of an IL-21R extracel | ul ar domai n and an

Fcinchegs 8t the asthma conditestthatmmay befgopght gbentdn sing agthmatics

T e e
of smblad dRpdsurdfieg. eclgaﬁehe-lﬂducé’dlﬁlcﬁﬁﬂmﬁmhﬂ shiokg)yanivell as

conpri sed of an am no acid sequence at |east 90%
i dmﬁlwteal and eeypationr} FERRRITSeSUCh 3F SROKF O3ERY: NDXIQES B35CS;

;?} %E@?f&l{?&%qgﬂgﬁlg g%{d%l ﬁ}nﬁef?f/ Elﬁ)' q%otcggnaltés ﬁ'&ﬂllﬂmr%}ﬁastlcs,

anpolgeﬂetﬁanw;i mgxshesa@mamzoddhpraﬁobr other or"ghnﬁc ﬂatth;cmic Ofhe
claim?2, wherein the IL-21/1L-21R antagoni st is an

anmethoﬁimﬁflsgmsrs%&f asihmatis ingidantressesiated Whroodpadiives,
{egégg?t V%% ’%g%ﬁrl’fﬁa%cﬁfbggapég%bﬁ %ﬂ%@f gg% %fe#g&hods for treating,

[ ﬁmhﬂﬁgxth lu hilgvidtirgghe tipes st drefdied b a@diRnhasth@an or cough
am no acid sequence at |east 90% i dentical to the
se&i%%és@éf forth in SEQ ED NO 2, and wherein the

idl%g] %9%1%1{6& is%ﬁﬂ@@hgiﬁfargblggh Ifb ggfatm%gt an-gtﬁﬁewatlon
fU|on protel n of clarm 21, conprise an am no
s egfiguiaga Asodigas wihQMsiressophagedl réfdux (r(HERs]B)] Nﬂﬁlﬂﬁceﬁl&tlmulate
forth in SEQ ID NO 29. 23. A vector having
nubfosghqcgastaglifne feBR B algag withtrefained spdiky iﬂerﬁﬂenﬁ sgppressed.

ve BB Sbusfe SERBERATRA iARts fihe nERETHA L8| BihultlEe o
pr edtematicanditions Bgd hiva)beenl tolloctingly téferré ozt glanite Astkina or

cell of claim24 under conditions such that the fusion
pr BeeirRal asthang, lagaghodsgf greatment, inhibition or alleviation of asthma

associated with GERD, a pharmaceutically effective amount of the IL-21/IL-21R




(b) recovering the fusion protein. 26. A
phar maceuti cal conposition conprising an |IL-21/1L-21R
wamioagssssst and a pharmaceutical ly accept abl e per/Us®ns/027912
27. The pharmaceutical conposition of claim 26,
wherein the EL-21/1L-21R antagonist is selected from
- the group consisting of an an69-1L-21R anti body, an
anti-IL-21 anti body, an antigen-binding fragnent of an
anti-I1L-21R anti body, an antigen-binding fragnent of
an [
arﬁl%dngét 'c%rgl}e@sﬁ, a? g%ﬁ%%%ﬁ??@af%%ﬁ@é@% ?&gh%of claim
2 7phadﬂﬁéalt1ﬂall}hﬁ"fdchve?dxﬁbmn lofibh @gdnt &gyresating éiERdi)‘rpTlnese dgents
of an extracellular domain of an |L-21R and

H’é‘@i By arg pet fhp]a@ﬁéq]tprotgg pumpphifipe ggents llke PR8TONIX®
trmgf@a@a AL R@oPBoR B8flm, o RS BRIEGCObrAIOUP
of ce ect conprrsing the steps
of omépehzald melﬁyeﬁtrereafeg:apmléd‘l a&yﬁﬁe«@tbram »bépgoie sidioh
I'L-21/1L-21R sel ected from the groulo consi sting of an
anfi¢layed. rzlfpsea@hlﬁtsdafREa\ﬁAgﬂ? byand g¢layed relsasp lanspprazole
an&{gg?ré bi ndi ng fragnment of an anti-IL-21R anti body,

I'gen-bi nding fragment of an anti-IL-21 anti body,
and an |L-21R soluble fragnent, in an anount
suAto'pa{t Pidordens ardByaeptothe Thers&f of transpl ant/ graft

¢+ LBl ®Biarte Getes) o ors eaibtestoT ks st eben g ARered
t h nf&RY 3@ Lharidp g aglre?% ée te@gﬁqo;ﬁ Z%(e{nﬁ%leso&cd% C &i's&la@{s include

ore, “during, or a stering step
( aélle’i@y allegiomirtiids] abicodeammi@9 andvhey fever. tArello2 JHR21R
tissue, cell or group of cells transplanted/qgr ed is
seP@hvayantaganist ran b alminisisred W amgliogste gpatopic Oaﬁ&FéW one or

I '?ﬁ%fe oﬁtﬂggym}g[g&gqm bone marrow, cartil age, cornea,

neuronal tiss and cells thereof. 31. A nethod of
t r p205h gynmtmmﬂalllglmlmne(hasyrfa\taryngcmdanslgl antnygsneting,
rejection in a _mammal i an tranSﬁnpant/graft reci pi ent

c oﬁfpﬁwfs‘y Reses,(aayl 1By exssi Ag Lh-SlyHpt Hhpgihway antagonist can be
tr 2nni s%éff}éé %ﬁ%ﬁﬁg glgné %r?rg?ferbfqhésé @ﬁﬁﬁﬂ LRt/ graft

reci pren ering tot

t r f029p] anbpig darnatitie ¢ Piteoiic disehde-tRAY dffectd I skiri. algﬁcnh&tlon
sel ected fromthe gr ougbcon& sting of an anti-EL-

an?b%’ééﬁ?PIWHB#itis-lﬁ pvapipblen g dipm Pahleqa@eﬁm 9%114%2 In
I
Bﬁrgegggt c}%nth% Iftfg gc% Rg@égt}% It?lﬁn Eefdmﬁ Bedaess

an@bvanng h&k&@@bkﬂiﬁ@clﬁﬁﬁ@fﬁlﬁnd fihally, dﬁ@tlﬂgtahd)dcamhg In many
claim 31, wherein the synptom of transplant/e%raf

r efa56%itfiie P PeEpaTefdung WB?H theelisgassip wosssdralier sy agsbations or

o ARFTNb PR pP BELER S A RO el A heafstcoated

<1ADmissrasl. h AbzOderMat dgRrifeh fefeirad 8y dseebdenral’ lwiieh ¢yt or
Activity <130> 01997. 043400 <150> US 60/ 599, 086 <151>
208enepR tam toy Hissevsmalgppes3d inflanmationotiheskin. o Afopicdgmstitis

39isﬁljtg Roste &W&A Sk K€ {n%h? lPyp%s &f eczema. Examples of atopic dermatitis

include: allergic contact eczema or dermatitis (e.g., sometimes manifested as a
red, itchy, weepy reaction where the skin has come into contact with a foreign
substance, such as poison ivy or certain preservatives in creams and lotions);
contact eczema (e.g., a localized reaction that includes redness, itching, and

burning where the skin has come into contact with an allergen or with an irritant



<210> 1 <211> 2665 <212> DNA <213> Human <400> 1
gt cgact gga ggcccagctg cccgtcatca gagtgacagg tcttatgaca
w@embastsyg 60 tgactcgggc tgggtgtgga ttctcaccceCT/US2005/027912
aggcctctgc ctgctttctc agaccctcat 120 ctgtcacccc
" cacgctgaac ccagctgcca cccccagaag cccatcagac tgcccccagce
180 acacggaatg gatttctgag aaag@agccg aaacagaagg
cccgtgggag tcagcatgcc 240 gcgtggcetgg gccgecccct
tgctcctget gctgcectccag ggaggctggg gctgeccccga 300
R B S A S G S
agadagh af thgakagcthe palaged hgadsgmd48es ofithetfeat icharacterized by
agcct ccaca g?t ct%gc,cca caatgccacg cat gccacct acaccfgcca

488 ¥ atggAligtess haichand by geriEeleEmaliasiers 1sealy patches of the
t .

O SRS GARRGERLE AR, bOReAR 80,8 Sy MR i e

C Cad dnt i08€ bigé)ghattbgt @ne Mtdnkdlly daggedohgh sdra@hed)t atuigaindrgc

gctcagatta 660, cgaagaccct gccttctaca. tgctgaaggg

cagEemadeag- fr@pgfﬁﬁgf& Feogythapedpasher b 1@2@ agraost common

ccC g i agl e g
760 PRRERd dPR e AR R Rt hE) RESh R R Ag 4R
t adxgrgol pitclagocboigge edidta 4@ gg anaitgedast wiiotwishi oily, scaly
cctaccaggg gacctggagt gaatggagtg acccggtcat 900
ctRateheg ékle@@tﬂawa&g fa&@,tapga)agagﬁapnaa@e paas dhehrdngc
e b SR T Rl
aaDairdE-0gergac &) clestlirisC byteglagagpalhischypegtigacaed e glidsaa
1080 ,89 ctﬁ]ca C ggagacttca agaaat gggt gggtgcacce

tt @YRH @%@f %3/@3@6@%1@ arkeryin colgE frggymElapmiaggn gk baafgver,
Q0B BGEGL R AGECHAIRTBLARERIE bofIREAGRE Aiark? A
acggagccCg gccaagaggc tgcagct caC ggagct acaa gaaccagcag
agiit-gpnggaR bathvagtagfaga g @hn Ht gdmdiisiged ¢e agelidrate @ne or more
gccgacagcc cagaactcgg ggggctcagc 1320 ttacagtgag
ga@%@@%&@b’@lpﬁlj%at acgg cctggtgtcc attgacacag tgactgtgct
1380 agat gcagag gggccatgca cctggccctg cagct gt gag

g3 BRRRYSKoAEGCagccct 1440 ggacctggat gctggectgg
agcccagccc aggcctagag gacccactct tggatgcagg 1500
gaeatiagilthongigprodudio of coliiggh id £highbirggdagd preegggct ag
gagggcccct 1560 g%%gcctc ct ggacagagc taaagccacc
ccitiegss gy daddo e Rytlgrmeuldas et ey

05, ARG CEREH AR A £ N 901300508, B

goalt dBg4New Eaglk dgifed 3374086-92yoagirgto gpodrganieads to a
gccccgggga, cgaaggaccc ccccggagcet acctccgcca 18

gt Hegeypical %&W@?qgef@bESE%F&nqe@%%dee?(bb%w&a%ggwgeé*e/ an
aal,ga09e i&aﬁﬁﬁ&o@%ﬂ&%cﬂ}cﬁv&@@ i’iﬂ?&bg%s. BHIGHEADeBived from
ggccct gagc cagagacaag gtcacctggg 1 ctgtgatgtg
aahaseaetittgpesaigioe thid fogmitthcadnggadx trggel tdrtnhayax gedblgad gédsels
1980 tacagt gt ct gt gt gt gt gt gt gcatatgt, gtgtgtgt ]

at @ YERLGD tEeu) oL BE g%netm@e of grpnylatiph Hssygsye g syly

g .

QoTERBGEA o Bhah Wt O AESAR (LRI ot

ct ggactlbdar RGN pigaigs isapteutatd) tagd dneexpgisgivg ofip@teases is

gt aaacqt gt _ttg(; gt caa cagat gfacaa 2220 cagccgt cct
c cietly a%@dlﬁf:’ &gta@@tm%m tegeceitas pdd¥c t ccgggget t

é g@ggﬁc]g tl“gg gg{eg?pé'%%? §§h§r§§§ C&%Qé}&t %gthglcﬂgﬁ&ﬁ%gt@pontaneous,

cagc aggagct gca agaagt cc
atightisedtat leastdnpat §¢ stirnakagyabforogeegdggat TRADMAux of

agt gagcc cat tgacc tc aat caatttttt cggcccct
ggiggglg}ggléqry ggflgg)gndgactivated ggr%blastgs g1Jnto the injured grg%g dggends on the

ability of these cell types to interact with the interstitial matrix, which contains




ctgaatcccg actctgatac cttctggctg tgctacctga gccaagtcgc
ctcccctctc 2520 tgggctagag tttccttatc cagacagt gg
W@YmeQssst g acacacct gg gggaaattgg 2580 cgat gt cBCDUS2005/027912
cgt gt acggt acgcagccca gagcagaccc tcaataaacg tcagcttcct
© 2640 t'caaaaaaaa aaaaaaaaat ctaga 2665 <210> 2 <211>
538 <212> PRT <213> Human <40Pp- 2Met Pro Arg Ay Trp
Ala Ala Pro Leu Leu Leu Leu Leu Leu Gn dy 1 5 10 15
Gy Trp Ay Cys Pro Asp Leu Val Cys Tyr Thr Asp Tyr

Ley. 2 Lo [ . u Ir
achtebfy Kooy "B of e oSk gty b Etprdfffratifor
G fibrePtissue arbyotihtofid mn&eﬂema@oimtangiinu&dﬁ%g Tdirex@apledékin

55 60 Cys Ser Leu His Arg Ser Ala H s Asn a Thr H's
Al disepsgs spgh asrsplergderyy. PomgQinclpding pylmeraradibrogis, cphze fatal

4 Lo R By BB o Ry e
Sedigrithieant Gide Efiactd 3Rk bR \geh&blllydhat chidacioRk id $16wlngSorRaRing the
Ala Pro Pro Phe Asn Val Thr Val 115 120 125 Thr Phe

Seprogyessiay of fifrpsindNaglercet e 19P6p Ay  BuspirAEpit. Tyare Bled.

Asp 130, 140 Pro Ala Phe Tyr Met Leu Lys Ay Lys
Leﬁ“d%%g%? Gu Leu Gn Tyr 145 150 155 160 Arg Asn

Ar @263y FibsdticRiSordérs irhaie\idorde@s cHai ot d Ay Fibkokss, b8Y fibrosis
lie 165 170 175 Ser Val Asp Ser Arg Ser Val Ser Leu

L etf aprintemalongpy, adremal fibrosing dsordegsind Gibrotisyrogéitiogeef the
Tyr Leu Gn Val Arg Ala.Gy Pro.Met Pro Ser
1o Btrogo daferad orddhd (£ 1 bl idi. Bl S s,
AsprstrsiateViadal liat) Riteuslin dBdfder kack 2dpullion sy Tibrsdis, G U
GQu Leu Lys Qu Gy Trp Asn Pro H's Leu Leu Leu 225

23oyelafibrogg, liver cirkgsis anesangialprpliferativeglomeralonephritisg

Al a Phe. Tr er Leu.Lys. 245 250 255 Thr Hi Pr.o u .
Bk fieRonephiiy 8ispea: bRt ipe it Btsis
26%nal fidrddiLinPatiehs g E’mlgtﬂgxel i afd HEV addoci lsédSnegmb thy.
Q/snSerrGI yn?;pePhe C275 2 Oogwéén Lys Lys aTr SlaVal ypa Y

Al [82H1 oDemeal fibros@igdigudersancludsue. G, scleroder@iay morphea, keloids,
hypertrophic scars, familial cutaneous collagenoma, and connective tissue nevi of
the collagen type. Fibrotic conditions of the eye include conditions such as
diabetic retinopathy, postsurgical scarring (for example, after glaucoma filtering
surgery and after cross-eye surgery), and proliferative vitreoretinopathy.

[0211] Additional fibrotic conditions that may be treated by the methods of the
present invention include: rheumatoid arthritis, diseases associated with
prolonged joint pain and deteriorated joints, systemic sclerosis (including
progressive systemic sclerosis), polymyositis, dermatomyositis, eosinophilic
fasciitis, morphea (localized scleroderma), Raynaud’s syndrome, and nasal
polyposis.

[0212] AnIL-21/IL-21R pathway antagonist can be administered to treat or
prevent fibrotic disorders or to ameliorate one or more of the symptoms of these

disorders.



290 295 300 Pro Trp Ser Pro Gu Val Pro Ser Thr Leu
G u Val Tyr Ser Cys His 305 310 315 320 Pro Pro Arg

wWEe006R8B8A a Lys Arg Leu A n Leu Thr Qu Leu Qar/Gh2082627912

330 335 Pro Ala Gu Leu Val Gu Ser Asp Gy Val Pro
Lys Pro Ser Phe Trp 340 345 350 Pro Thr Ala G n Asn
Ser Ay Ay Ser Ala Tyr Ser G4-Gu Arg Asp 355 360
365 Arg Pro Tyr Gy Leu Val Ser lie Asp Thr Val Thr
Val Leu Asp Ala i 370 375 380 Qu Gy Pro Cys Thr Trp

Pr 8s&Ys forfhied A&ﬁpltyo‘%pILGZ yml¥irR I3[11@21 ﬁﬁté’h%%g&ﬁators of

408 A ﬁ!,eg%‘du&gé’n Cﬁig(ﬁfg % tﬁ aﬁo ro ile; G{S

Thmmqr THahcti.\etly osem-zqm-, Zﬂ&lar@@nMasl asﬁmdulkﬂtﬁr oF25tokaid
Ser Pro Pro Leu Ser Leu
Lenroxigﬁslomagd 4@5})@&@6@%@“@5@@9&%“% %fmplwedei uspganAqpe of a

€]
q %ur@é;l ﬁ?cgghtl é ?ac@#rgde %de@ gelbgr:dh oé%gsa ??oré‘@g i sg
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6obﬁ@phche@act&@n3 113e19; &thaptsr 70mapunglogic studies in Humans);

Takai et al. (1986) J. Immunol. 137:3494-500; Bertagnolli et al. (1990) J.
Immunol. 145:1706-12; Bertagnolli et al. (1991) Cellular Immunology 133:327-
41; Bertagnolli et al. (1992) J. Immunol. 149:3778-83; Bowman et al. (1994) J.
Immunol. 152:1756-61. Assays for cytokine production and/or proliferation of
spleen cells, lymph node cells or thymocytes include, without limitation, those
described in: Polyclonal T cell stimulation, Kruisbeek, A. M. and Shevach, E. M.
In Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol 1 pp. 3.12.1-
3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse and
human Interferon gamma, Schreiber, R. D. In Current Protocols in Immunology.
J. E.e.a. Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994.
[0215] Assays for proliferation and differentiation of hematopoietic and
lymphopoietic cells include, without limitation, those described in: Measurement
of Human and Murine Interleukin 2 and Interleukin 4, Bottomly, K., Davis, L. S.
and Lipsky, P. E. In Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol
1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; deVries et al. (1991) J.
Exp. Med. 173:1205-11; Moreau et al. (1988) Nature 336:690-92; Greenberger et
al. (1983) Proc. Natl. Acad. Sci. U.S.A. 80:2931-38; Measurement of mouse and

human interleukin 6, Nordan, R. In Current Protocols in Immunology. J. E.e.a.
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24 <212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: PCR Primer <400> 5
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DNA <213> Artificial Sequence <220> <223> Descri ption
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a i C i < > Qi
gt Sgg gcégg'ggélglgp%é%gfg%ﬁ?%%%&%&& ggl\%gi[%g(ggo 1991; Smith et
Ar &li 1986 pProdeNue ntrad <2 0. S<2 X33 8besxt r Mehsuwwemertt of human
Artificial Sequence: NN14-|Dh é Label | ed

\ MJ- |
HyBtsriguka 1o Bernsttybn (Bawsit de WakoS G andlugggdidl- In Current
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IRYEEILH MAEAREE, B £ ELgaRedT AT pp EIET JOUR Wikey and
Ar $ois, TomintoSe gle M&isutvhienf ofGhauisehe husith Intedeukin 9, Ciarletta,

t heHemat opoi eti n. Receptor_ Fam |y <220> <221> .
M 8¢ remmptiRg - £Jarks.S.(G)and Tusyer Kok In (preient Froseegls @ any

an}r@rgu&%ﬁl J .ﬁQQ?C(ﬁig-gﬁ @dss.e\;ol)f%. &NB. I,S%hn Wiley and Sons,
Toronto. 1991.
[0216] Assays for T cell clone responses to antigens (which will identify, among
others, proteins that affect APC-T cell interactions as well as direct T cell effects
by measuring proliferation and cytokine production) include, without limitation,
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M.
Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, Pub. Greene Publishing
Associates and Wiley-Interscience (Chapter 3, In vitro assays for Mouse
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors;
Chapter 7, Inmunologic studies in Humans); Weinberger et al. (1980) Proc. Natl.
Acad. Sci. U.S.A. 77:6091-95; Weinberger et al. (1981) Eur. J. Immun. 11:405-
11; Takai et al. (1986) J. Immunol. 137:3494-500; Takai et al. (1988) J. Immunol.
140:508-12.

EXAMPLES
[0217] The invention will be further illustrated in the following nonlimiting

examples.

Example 1: Isolation and Characterization of Murine MU-1 cDNAs

[0218] A partial fragment of the murine homolog of the MU-1 receptor was
isolated by PCR using oligonucleotides derived from the human sequences.
cDNA was prepared from RNA isolated from 17-day old murine thymus and
from the murine 2D6 T cell line. A DNA fragment of approximately 300
nucleotides was amplified from the cDNA by PCR with the following
oligonucleotides, corresponding to regions 584-603 and 876-896, respectively, of
the human ¢cDNA sequence in FIG. 1 (corresponding to SEQ ID NO:1):
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SEQ ID NO: 10; Box 2: amino acids 310-324 of SEQ ID NO: 10, six tyrosine
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shown in FIG. 3. The DNA sequences are 66.116% identical when aligned using
the GAP algorithm. Gap Parameters: Gap Weight = 50, Average Match 10.000,
Length Weight = 3, Average Mismatch = 0.000, Percent Similarity = 66.198.
[0224] Both human and mouse MU-1 proteins are members of the Type 1
cytokine receptbr superfamily. Evaluation of the sequence of both murine and
human MU-1 reveals the presence of potential Box-1 and Box-2 signaling motifs.
Six tyrosine residues are present in the cytoplasmic domain and could also be
important in signaling functions of MU-1. Comparison of the sequences of MU-1
with other members of the family suggested the presence of potential docking

sites for STAT 5 and STAT 3.

Example 3: Determination of STAT signaling pathways used by Human MU-1
[0225] BAF-3 cells were engineered to express a chimeric cytokine receptor
consisting of the extracellular domain of the human EPO receptor and the
intracellular domain of the MU-1 receptor. BAF-3 cells that expressed
huEPORJMU-I(cyto) chimeric receptors proliferated in response to human
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[0226] These results indicated that under these specific conditions, signaling
through MU-1 results in the phosphorylation of STAT 5 at all time points tested
(T=0, T=15", T=30’, T=60"). Treatment of controls or the chimeric BAF-3 cells

with IL-3 resulted in phosphorylation of STAT 3, but not STAT 1 or 5.

Example 4: Tissue Expression of Murine and Human MU-1

Example 4.1: Northern Analysis

[0227] Northern blots of polyA+ RNA from various tissues (Clonetech, Palo
Alto, CA) were performed as recommended by the manufacturer. For the murine
blots, a 262-nucleotide fragment corresponding to nucleotides 781-1043 of FIG. 1
and SEQ ID NO:9 was used for hybridization.

[0228] A single transcript of murine MU-I was detected in adult murine spleen,
lung, and heart tissues. The larger transcript observed in human tissues was not
observed in mouse tissues.

[0229] Two transcripts of human MU-1 were detected in adult human lymphoid
tissues, PBLs, thymus, spleen and lymph node, and in fetal lung.

Example 4.2: In Situ Hybridization
[0230] In situ hybridization studies were performed by Phylogency Inc. of
Columbus, OH (according to the method of Lyons et al. (1990) J. Cell. Biol.

111:2427-36). Briefly, serial 5-7 micron paraffin sections were deparaffinized,
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the procedure. The murine probe consisted of a 186-bp fragment corresponding to
nucleotides 860-1064 (SEQ ID NO:9). The human probe was a 23-bp PCR
product generated from human MU-1 DNA.
[0231] Murine MU-1 expression was observed in the lymph nodes of the adult
small intestine at germinal centers. Specialized lymph nodes and Peyers patches
also exhibited murine MU-1 expression.
[0232] Human MU-1 expression was detected at germinal centers of the lymph
nodules in the cortex. The medulla, which contains macrophages, was negative

for human MU-1. In human spleen, human MU-1 expression was detected in the

regions of white pulp but not red pulp.

Example 5: Expression of Human MU-1 in cells and cell lines:

[0233] RNase protection analysis was performed on resting and activated human
T cells and the B cell lines, Raji and RPMI 8866, and the T cell line Jurkat.
Human T cells were activated with anti-CD3 and anti-CD28. The cell lines were
activated by phorbol ester and ionomycin. MU-1 riboprobe-producing plasmid
was constructed by inserting a 23-bp PCR product (PCR was performed by using
5’ primer CACAAAGCTTCAGTATGAGCTGCAGTACAGGAACCGGGGA
(SEQ ID NO:15) and 3’ primer
CACAGGATCCCTTTAACTCCTCTGACTGGGTCTGAAAGAT (SEQ ID
NO:16) into the BamHI and HindIII sites of pGEM3zf(-) (Promega, Madison,
WI) vector). To make the riboprobe, the riboprobe-producing plasmid was
linearized with HindIIl. The resulting DNA was phenol/chloroform extracted and

precipitated with ethanol. T7 RNA polymerase was used to make the riboprobe
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variety of cell culture conditioned media as well as a panel of known cytokines
were evaluated for binding to MU-1. Some cytokines were also tested in
combination with other receptor chains in the family to consider the possibility
that MU-1 may require a second receptor chain for ligand binding. The following
cytokines were tested and found to be negative for MU-1 binding: mIL-2, hil-2,
hIL-15, mIL-7, TSLP, TSLP + IL-7, TSLP + IL-7R, TSLP + IL-7g, TSLP + IL-2,
TSLP + IL-2 + IL-2Rbeta, [L2-Rbeta, IL-2Rgamma, IL-7R, IL-2 + IL-2Rbeta,
IL-2 + IL-2Rgamma, IL-15 + IL-2Rbeta, IL-15 + IL-2Rgamma, IL-7 +
IL-2Rgamma, IL-2 + [L-7R, IL-15 + IL-7R, IL-7 + IL-7R. Known receptors have
been immobilized as well and tested for MUFc binding with negative results.

IL-15 will bind to IL-2Rb but not IL-2Rg or MUFc.
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the tail, with a solution containing 100 pg of bovine collagen in 0.1 M acetic acid
that had been mixed with an equal volume of incomplete Freund’s adjuvant
(Sigma). Naive animals received the same sets of injections, minus collagen.
The dosing protocol is shown schematically in FIG. 16. Mull.-21RFc was
administered prophylactically or therapeutically to DBA mice. In the therapeutic
regimen, treatment was initiated if disease was observed for two consecutive days
in a mouse.
[0238] Mice were monitored at least three times a week for disease progression.
Individual limbs were assigned a clinical score based on the index: 0 = normal, no
swelling; 1 = visible erythema accompanied by 1-2 swollen digit, or mild
swelling in ankle; 2 = pronounced erythema, characterized by mild to moderate
paw swelling and/or two swollen digits; 3 = extensive swelling of the entire paw,
i.e., extending into ankle or wrist joint; 4 = resolution of swelling, ankylosis of
the paw; difficulty in use of limb or joint rigidity. Thus, the sum of all limb
scores for any given mouse yielded a maximum total body score of 16.
[0239] At various stages of disease, animals were euthanized, tissues were
harvested and paws were fixed in 10% formalin for histology or 4%
paraformaldehyde, pH 7.47, decalcified in 20% EDTA (pH 8.0) and embedded in

paraffin for in situ hybridization. Using light microscopy the paws were scored
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antagonist, e.g., IL-21R-Fc fusion proteins, to CIA mice either prophylactically or
semi-therapeutically significantly ameliorated arthritic symptoms.

Example 8: In situ hybridization of IL-21R transcripts

[0243] The expression of [L-21R mRNA in arthritic paws of mice with CIA was
determined. Anti-sense murine IL-21R riboprobes were used (FIG. 18A); sense
probes were used as negative controls (FIG. 18B). Digoxygenin-labeled probes
were prepared with the use of a DIG RNA labeling mix (Roche Diagnostics,
Mannheim, Germany), as described by the manufacturer. Expression of IL-21
receptor mRNA was detected in macrophages, neutrophils, fibroblasts, a
subpopulation of lymphocytes, synoviocytes and epidermis (FIG. 18A).
Decreased staining was seen in the control paws or with sense probes (FIG. 18B).
mIL-21R mRNA positive cells were: neutrophils (N), and macrophages (M). In
situ hybridization shows enhanced expression of IL-21R in the paws of arthritic

mice.
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Thef s‘E@d’l p'éﬂetBEanﬁQ watery diarrhea (see FIG. 19). The rats were monitored

for 18 days during which stools were evaluated for disease progression. A
clinical score of 3 is indicative of persistent diarrhea (shown as IgG control).
MulL-21RFc¢ was administered (6 mg/kg IP, 3X week) to five HLA-B27
transgenic rats/group for a period of 18 days. Another group was given 6 mg/ml
mEnbrel (soluble TNF-receptor Fc fusion), a positive control. A third group,
consisting of an equal number of mice, was administered IgG as a control in the
same manner and dosage.

[0247] A marked reduction in the clinical score was detected in the -groups
treated with MulL-21RFc and mEnbrel, compared to the IgG control (see FIGS.
19 and 20). Administration of MulL-21RFc showed an efficacy similar to
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disease.

Example 10: Inhibition of IL-21/IL-21R Activity Delays Allogeneic Skin Graft
Rejection in Mice

[0249] This example shows that IL-21R antagonists, e.g., [L-21R-Ig fusion
proteins (murine IL-21RFc protein or “mulL-21RFc”) or anti-IL-21R antibodies,
delays allogeneic skin graft rejection in mice, and thus prolongs graft survival.
[0250] Administration of MulL-21RFc was shown to delay allogeneic skin graft
rejection in mice injected with retrovirally transduced T cells. FIG. 22 depicts a
graph showing the percentage of graft survival relative to days post-adoptive
transfer. In this model, nude mice show healed allogeneic skin grafts because the
mice have no detectable T cells. When activated B6 T cells that had been
retrovirally engineered to secrete control GFP or IL-21 were injected into the
nude mice, grafts were rejected (see FIG. 22). If the T cells were engineered to

secrete MulL-21RFc (which is expected to neutralize IL-21-made by these cells),
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from 1-6: 1 = mild, moderate erythema (usually eyelids and ears) <2% of body;

2 = mild scaling and moderate to severe erythema (usually ear and face) 2-10 %
of body; 3 = severe erythema and scaling (ear face and trunk) 10-20% of body;

4 = very severe erythema throughout body 20-40% of body; 5 = very severe
erythema throughout body, 40-60% of body; 6 = very severe erythema throughout
body 60-100% of body. Mice were scored for IBD by weight loss and stool
score: 0 = normal; 1 = soft; 2 = diarrhea; 3 = diarrhea containing blood and
mucus.

[0253] Treatment using mulL-21RFc was effective in ameliorating psoriasis-like

symptoms. In mice that developed skin inflammation, treatment by
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Seywellmg which ygg almost completely suppressed in'mice treated with
mulL-21RFc. Microscopically, control-treated mice also exhibited a greater
degree of epithelial hyperpiasia and leukocyte infiltration in the lamina
propria/submucosa when compared with mulL-21RFc-treated mice.
Additionally, serum cytokines were measured from control-treated mice and
mulL-21RFc-treated mice. Of several cytokines measured, only gamma
interferon (IFN-y) was detectable in the serum. Treatment with mulL-21RFc at
200 pg or 400 pg doses resulted in significantly reduced serum levels of IFN-y
when compared with Ig control-treated mice (FIG. 40). IFN-y can be used as a
biomarker for IL-21R antagonist efficacy in IBD.
[0255] CD45RB" (naive) and CD45RB" (memory) subsets were tested by a
proliferation assay for their response to IL-21. In the IBD transfer model, only
the naive cells cause disease, and disease can be suppressed by the addition of the
memory population. In this assay, purified populations were stimulated with
plate-bound anti-CD?3 and tested for *H-thymidine incorporation in response to

IL-21. The naive population showed a significantly increased response to IL-21
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were challenged with an aerosol of 5% OVA in PBS for 30 min. Forty-eight
hours after the last OVA challenge, animals were assessed for changes in lung
resistance and dynamic compliance to aerosolized methacholine. OVA
sensitization and challenge resulted in a significant increase in airway
hyperresponsiveness after aerosolization of methacholine in WT +/+ mice when
compared with OV A-sensitized PBS-challenged WT +/+ mice (FIG. 24).
However, there was no difference of airway hyperresponsiveness in OVA-

sensitized/OV A-challenged IL-21R —/—mice to aerosolized methacholine over the
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Theignifibarit éncredss itBALRPsinoghilsén bdGWE /+328 I330R 3:35mice,
compared to identically sensitized but PBS-challenged controls. Absolute
numbers of BALF eosinophils were significantly attenuated in IL-21 —/— animals
compared to those observed in OV A-sensitized/OV A-challenged WT +/+ animals
(FIG. 25B). Deletion of IL-21R also significantly attenuated the increases in
numbers of BALF lymphocytes (FIG. 25C) and neutrophils (FIG. 25D) after
OVA challenge.
[0261] Levels of IL-5, IL-13 and TNFo within the BALF increased significantly
in OV A-sensitized/challenged WT +/+ mice compared with PBS-challenged
controls (FIGS. 26 and 27). In contrast, OV A-sensitization and challenge
induced a very modest increase in the levels of these cytokines in the BALF of
IL-21R —/— mice as compared with PBS-challenged controls and levels were
significantly lower than those observed in OV A-sensitized/OV A-challenged WT
animals (FIGS. 26 and 27). TNFa and IL-5 levels in BALF were quantified using
a cytometric bead array kit (Mouse Th1/Th2 Cytokine CBA, BD Biosciences, San
Diego, CA). IL-13 levels in BALF were quantified by ELISA.
[0262] As shown in FIGS. 28A-B, serum total IgE and anti-OVA IgE levels after
OVA sensitization/OV A challenge in IL-21R —/— were much lower compared



Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro lie 340 345 350 Qu Lys Thr lie Ser Lys Al a
whyme/a3psEa n Pro Arg Gu Pro G n Val 355 360 388r/2S2b05/627912
Thr Leu Pro Pro Ser Arg Qu GQu Met Thr Lys Asn A n
Val Ser 370 375 380 Leu Thr Cys Leu Val Lys Ay Phe
Tyr Pro Ser Asp lie Ala Val ®u-385 390 395 400 Trp
Gu Ser Asn Gy Gn Pro Gu Asn Asn Tyr Lys Thr Thr
Pro Pro 405 410 415 Val Leu Asp Ser Asp Ser Phe

Gy
Phg. : r | p
PP R Ll o 30 i
Medif@dhcd #thd I5-2HR s-/-Ghnd WTat+/kanictimdeAsithdritstallyrOVArspecific

G n _Lys Ser Leu Ser Leu_ Ser 450 455 460 Pro Gy Lys

4 ekgEdovghswars comppiedafter BB shallgqge-<213> Human <400> 30
at C Gt t .

ot BEEH TheedoMnagt, GanfinbAh DR, 2 JHRliAtd [GhaRIEHT
C apraoe tigsrapcutig ©alue ¢i thgyeamicat goallke?sy amicatheeacc
ccagcacgct cacccttacc tggcaagacc agtat gaaga gct gaaggac
180 gaggccacct .cctgcagcct ccacaggt t )
cchgolt & @gm%%@m-@ 16 Aseuhdmiligretas dos.Severity of
ct Syaptgums dn g MRBEIHASt Lupwsdiedddaa cat cacagac 300

ca t tict

B e o

t cpogaea@turite ABI2AREE Praréig @e a2 #REc’ Y at hcJaa R antibodies,
accctgcctt ctacatgctg aagggcaagc ttcagtatga gctgcagtac

4 sonelisgas exvyBIcdapEahenaag e §ERake SrnRana dhan MRL-Fas™
ag&gg&trﬁ%&elagtggactca 540 agaagtgtct ccctcctccc

gagttc cgcaaagact cgagctatga gctgcaggtg 600
COM365]080te MRL-gact ggice vertned &% allaggodacat. Thagngeat g

gagt gacccg, 660 gtcatctttc agacccagtc agaggagtta
aaRfgEeay aeltinlg mﬁamﬁélr@%&g@pﬁs Eomeaéglgtl%@ﬁc

T T

Leglometildrphtiesl AEULMUIIGRYREC br ddisdtypétontrbl pratinjedtads

Pro Asp Leu Val Cys Tyr Thr Asp Tyr Leu G n Thr 20 25 .

3ointraperitoneally three times per week beginning at 10 weeks of age, and the mice

| were analyzed weekly for disease progression. At 15 weeks, mice were sacrificed

for further analysis. Each treatment group contained 10 mice.
[0266] MulL-21RFc treatment significantly reduced the levels of circulating anti-
dsDNA autoantibodies (FIG. 29) and serum total IgG (FIG. 30) in MRL-F as”?"
mice, as measured by ELISA. Briefly, for measurement of anti-dsDNA
autoantibodies, dSDNA was coated on a titer plate, serum antibodies were added,
and antibodies were detected using an anti-mouse secondary antibody. For
measurement of total IgG, serum was adhered to a titer plate, followed by
detection using an anti-mouse secondary antibody.
[0267] Treatment with MulL-21RFc also reduced the accumulation of IgG
deposits in MRL-Fas”? mouse kidney. At 15 weeks, mice were sacrificed and
frozen kidney sections (5 wm) were stained with goat anti-mouse IgG-FITC.

Fluorescence intensity was scored on a scale of 0 to 3. FIG. 31 shows the total

fluorescence intensity measured in kidney sections from treated and control mice.
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sterile phosphate buffered saline. 0.5 ml of the appropriate cell suspension was
then injected intraperitoneally into the appropriate recipient mouse (as indicated
in Table 2, below). The recipient mice were then monitored weekly for urine
protein and weight gain/loss. Every two weeks, each mouse was bled via retro-
orbital sinus, and the sera were stored for further analysis. ELISA assays were
performed on all sera collected at each of the time points (as described in Zouali
and Stollar (1986) J. Immunol. Methods 90:105-10) for the detection of
autoantibodies against double-stranded DNA.

[0272] At 12 weeks post-disease induction, half of the animals from each group
were euthanized, and the spleen and both kidneys were collected. The left kidney
was preserved (intact) in 10% nonbuffered formalin and stained with H&E.
Scoring for staining was performed according to the method of Chen et al., supra.

Score parameters included: perivascular lymphocytic infiltration, interstitial
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form IgG deposits in kidneys. Accordingly, treatment of individuals with

IL-21/IL-21R antagonists may provide an effective therapy for both SLE and
GVHD.

[0274] The contents of all references, pending patent applications (inclusive of
60/599,086, filed August 5, 2004 and 60/639,176, filed December 23, 2004),
published patent applications (inclusive of 2003/0108549, filed October 4, 2002),
and published patents cited throughout this application are hereby incorporated by

reference.

Equivalents

[0275] Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents of the specific
embodiments of the invention described herein. Such equivalents are intended to

be encompassed by the following claims.
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g 8 %Qb‘é Lt 9AGH -SAE Gih lected fr

ct acg%ﬁ%a(g%lgggca Q ‘f;ta%lg% gzggcagt atgﬁ%% selected from
the group consisting of an ant1 IL-21R antibody, an anti-IL-21 antibody, an
antigen-binding fragment of an anti-IL-21R antibody, an antigen-binding fragment
of an anti-IL-21 antibody, and an IL-21R soluble fragment, in an amount sufficient

to treat, ameliorate, or prevent the disorder.

3. The method of claim 2, wherein the anti-IL-21R antibody is capable of
binding to an [L.-21R comprised of an amino acid sequence at least 90% identical
to the sequence set forth in SEQ ID NO:2, and wherein the IL-21R is capable of
binding IL-21.

4, The method of claim 3, wherein the arthritic disorder is selected from the
group consisting of theumatoid arthritis, juvenile rheumatoid arthritis,

osteoarthritis, psoriatic arthritis, and ankylosing spondylitis.
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11.  The method of claim 10, wherein the atopic disorder is allergic asthma.

12. The method of claim 3, wherein the disorder associated with

transplant/graft rejection is graft versus host disease.
13. The method of claim 3, wherein the disorder is transplant/graft rejection.

14. The method of claim 3, wherein the disorder is systemic lupus

erythematosus.
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Thr
IL-21 antibody, or an antigen-binding fragment thereof.

21. A fusion protein comprised of an extracellular domain of an IL-21R and an
Fc immunoglobulin fragment, wherein the IL-21R has an amino acid sequence at
least 90% identical to the sequence set forth in SEQ ID NO:2, and wherein the

fusion protein is capable of binding IL-21.

22.  The fusion protein of claim 21, comprised of an amino acid sequence at

least 90% identical to the sequence set forth in SEQ ID NO:29.

23. A vector having a nucleotide sequence encoding the fusion protein of

claim 21.

24, A recombinant host cell comprising the vector of claim 23.
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immunoglobulin fragment.

29. A method of transplanting/grafting an organ, tissue, cell or group of cells to

a mammalian subject comprising the steps of:
(a) administering to the subject an antagonist of IL-21/IL-21R selected from
the group consisting of an anti-IL-21R antibody, an anti-IL-21 antibody, an
antigen-binding fragment of an anti-IL-21R antibody, an antigen-binding
fragment of an anti-IL-21 antibody, and an IL-21R soluble fragment, in an
amount sufficient to reduce the risk of transplant/graft rejection; and
(b) transplanting/grafting an organ, tissue, cell or group of cells to the
subject,

wherein the transplanting/grafting step (b) occurs either before, during, or after the

administering step (a).
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an anti-IL-21 antibody, an antigen-binding fragment of an anti-IL-21R
antibody, an antigen-binding fragment of an anti-IL-21 antibody, and an
IL-21R soluble fragment.

32.  The method of claim 31, wherein the symptom of transplant/graft rejection
is selected from the group consisting of inflammation, decreased organ function,

signs of rejection in biopsy, and fibrosis.



