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WD 2004/ 084835 PCT/ US2004/ 008833 TREATI NG
| MMUNOLOG CAL DI SORDERS USI NG AGONI STS OF
wo MNDERREBBAKI N- 21 / | NTERLEUKI N-21 RECEPTOR 5 PCT/US2004/008833
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains priority to U.S. Application Seri al
No. 60/456,920, filed on March 21, 2003, the contents

of which is hereby incorporated by reference in_i
enTREATING VVENOLP GIGAL. ANBRRBRRSIES NG AGONISTS OF
i nvent i onINEERLEFVKEN-2d{ ENHERLILKEENZd RECERT QR
treating or preventing immunol ogi cal disorders of the
nervous system e.g., nultiple sclerosis, using

I L-21/1L-21 receptor agonists, e.g., an IL-21

pol ypept CROSS-REFERENGE TORERATER APPAJCATIONS

BA ND. OF THE. | NVENTI l1L-21.1 i

SRR ltion £laimd Py S Ry s Roge /56,850, fited
ort BRI 120011 afe SRIHRNGEVRERT 193, ifcdrbordted!by réfeiige liits

15 (Parrish-Novak et al. (2000) "Nature 408:57-63).

erbeeipi t € | ow sequence honol ogy anong interl eukin
cyt oki nes, 20 these cytokines share a conmon fold that
includes a characteristic "four-helix-bundle"
structure. Most cytokines bind to either class | or

class Il cytokine gif $POF PHEGNAENTIONCYT OKi ne

receptors include the receptors for IL-10 and the

i nt eThepesmt invepti@aslatésas sndthodsyand kkomeosieeepbotreating or

i nclude the receptors for. IL-2, IL-7, IL-9 [Il-11-13,.
Pr&iﬁfamlng-Hilg}unag’glﬁﬂgéllsorggrsm aREREQUS TSI & Sg PBNIR]C sclerosis,
SREL 28 BTL-b 8 PEdeProR RELIGQ W AT PNSOI{SDTARBr arPhctive £ t
u(%%) Q/toﬁ% ﬁgtos:gos- 106)’2.1’ A olpepRIEtr amagive fragmen
thesebbki ne receptor that is expressed by |ynphoid cells,
particularly by NK B and T cells (Parrish-Novak et

al . (2000) supra). Exenplary nucleic acid sequences

(ILo21R are BACRGEIOMY drmaly LYY o3 5s705.
Par r rgha eV ak l{g% fﬁbkiné.zﬂpigs) IR BrmaRGs HuPIBKhmo Rlds in

(2000) Proc. Acad. Sci. USA 97:11439- 11444, as
leagth ahlidas ssquereshonowloyy tafi201lad iadd $leq 6 € Paresh-Nolval éfu/. (2000)

sho hi gh_sequence honology to IL-2 1 W 2004/084835
N@f@fﬂ%@%ﬁ?b d%%ﬂgée P IINERSE homlegy dmongdnterlenkip yiokings.

th@sec%kri‘nés%ﬁ]éia Bhnrdn fol 230 RBE ehars Rtk e Yelix-bundle”

structure. Most cytokines bind to either class I or class II cytokine receptors. Class I
cytokine receptors include the receptors for IL-10 and the interferons, whereas class I
cytokine receptors include the receptors for IL-2, IL-7, IL-9, IL-11-13, and IL-15, as
well as the hematopoietic growth factors, leptin and growth hormone (Cosman, D.
(1993) Cytokine 5:95-106).

Human IL-21R is a class I cytokine receptor that is expressed by lymphoid cells,
particularly by NK, B and T cells (Parrish-Novak et al. (2000) supra). Exemplary
nucleic acid sequences encoding human interleukin-21 (IL-21) and its receptor (IL-21R)
are described in WO 00/53761, WO 01/85792, Parrish-Novak et al. (2000) supra, and
Ozaki et al. (2000) Proc. Natl. Acad. Sci. USA 97:11439-11444, as are the

corresponding amino acid sequences. IL-21R shows high sequence homology to IL-2
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bi nding, IL-21 R associates with the common gamma
cytokine receptor chain (yc) that is shared by
wOo ewepsesss for 1L-2, IL-3, IL-4, IL-7, IL-9, |RE/BSHN008833
IL-15 (Ozaki et al. (2000) supra; Asao et al. (2001)
J. Immunol. 167:1-5). The w despread | ynphoid
re€pié B Biwdin &id B .-Bhredepto? & dRamU@EERit et al. RG00Y bapdd). MBYorPligand
arole in imune regulation. Indeed, in vitro studies
bihding, BRdMhagsheibtes withithe tgminbn (gammaycytmmﬁl retepgornt dhgin (YC) that is

shaBITY ey T S Sell 4 1 2bob)L dgra da Gl ot cooo)

1
5 A% 9l AT PSS o

of TR orgettothactl-¥hay playst iobainatmentneeegpriaianf dndededoin vitro
and maturati on of natur iller (N 0 cell

Stb(}l%éf glzfvgrs VA ,Llhaé]lL I%]ﬂts c@ngﬁl modﬁgéﬁir%& Fldon ots B cel?s CD4" and

CE? ’%‘it 'aﬂh ek Wik 38?‘3 3@%9 et Qﬁgzooi():g%pﬁ’ﬁ ok b enald PN ar.

I's co-sti SUMVARY’ OF THE

(20&[&/)%@)@156 m 662)s PantsheNoyatisds tif. ¢2G00) suggested des 110G 1
the activi t¥ , and/ or an_jnteraction betV\Fen, n
fupglicnsiie gkt yeear gimul @i}heama léﬁatm anq MAERTLP rea;swg@ﬂ"er (NK)
f
ceglgotgllé fdglf% tl{ﬁ‘Ef)gr'thu?es g&ﬁﬁ&@lo ICSOC%% &? %%gagltl -CD40, and
the ptaiferadot of Thellmmstaﬂulared With &ti-CD321R agoni st" or
"agoni st"). Such nmethods and conpositions can be used
to nodul ate an i mmunol ogi cal di sorder of the nervous
systemor a disease or 20 disorder associated with an
I L-10 deficiency. For exanple, the nethods and

conposi tions can beSuseMARY OF 9aE DNXVRRE¥ORNt nul tiple
sclerosis (M5). W have shown, for exanple, that

trea nt, of . m ce Q

| L-2 Odi i?g 8 oxf%l}gr 1%811ea51gé Wt{ug'l pa?%% ebr{ in Cf:ractlon
bétﬁééﬂ tafi intBri@ikird e kI'LOZ lﬁ)ta!n@ AnPf-21 &b‘d@fdﬁ M@lsd FefER4dSO herein as

nodel s for ex?erl ment al aut oi une encephal onyelitis

“TLEAR)”. orSHUHE) nenigi hganissnololl-Haer Byhist ariexlissdesed alscretagred to

t.ed . s
hesPigR Bt ator 2 B pEhat oF < PR P tEh pibiheds and gompgyions can
bég@sea% e |aRy 81 Bfhhiilshic dofidn of PleMier®us s Tysté?h Br a disease or
39-151). I1L-21 induced prollferatlon of cells in

dlvoxtlmassoq_gtntfb Watbyandk- I defigieady. i Fortexempiee Hermetheds and- 21
d d d d
raiors o BRREP SRLP el o Rl 1P TS agom s s

of | Wezﬂi{vle IshVHR (3Pex@Gdpl1d, ithat teaindde o e’ prophylactlcally with an
pr ophyl acticall’y or therapeutically to treat

IL-Atlin3 Rgigemikt, digs ondaedL-21 mmudﬂ @@418351 an amelioration of

PCT/ Us2004/ 0088 f th
YRR &1 POHETBPORls S ex T p i At g eﬂ%ﬁ%@@&%i (EAB).

Thé‘ﬁ{oﬁgfaﬂgn Wﬁﬁgﬁpﬁﬁﬁ&sdééctem%éﬁb A déls deRer@itQ using
aspect, the invention features a nmethod of treating
n@ehngohgodendrocyte glycoprotein (MOG) peptide (e.g., MOG 35-55) and proteolipid
protein (PLP; e.g., PLP 139-151). IL-21 induced proliferation of T cells in vitro.
Lymphocytes cultured in the presence of IL-21 produced increased amounts of IL-10
and decreased levels of interferon-y (IFN-y). Accordingly, agonists of IL-21/IL-21R

activity can be used prophylactically or therapeutically to treat immunological disorders
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curing, suppressing, aneliorating, reducing, or
del aying) or preventing (e.g., preventing 5 the onset
wW®@b004/0848pF eventi ng recurrence or rel apse of) arPCT/US2004/008833
i mmunol ogi cal di sorder of the nervous system(e.g., a
chroni c i nmunol ogi cal disorder of the nervous system
of the hexdbugsystent (. ectsalie immiuaglogical discrtéis @f the nbvdus system,
net hod i ncludes: .admnistering to the subject an
mF]IPdEEIIPEIIlPPF@CE@%ﬁJﬁ st, in an amount sufficient to
nodu
0N Sl L B A5 el RI 8 JWEHEH of Bl 9.
clikﬁlgpﬁmmkﬂngmrﬂﬂwrmrngt fldadisg) or dehgi yr pre@ditingde @, preventing
preventing the immunol ogi cal disorder of the nervous
the pasa @f, a5 pieventing fecprence oF &flense 9f) amingpenodegiend idierder of the

netrt/]c?usl slyst%,ﬁl’l/ 4/ ::gazajthror{lg %ﬁxﬁﬁologla%d(m&hgr o?’rt}?e nel??&%% St%ll;]le

1n@fud1r@m@l&191€edﬁlerd5§i‘9 Uil 28506 fec0 rTHee:hath@ nftfludeS ydnmlﬁmng% the
exanple, the 1L-21/1L-21R agoni st can be adm ni stered

sulmsh anTsdbjle@i R agopist, iman amows sk Eisient tosmpgulpaterimsaineell
acél(y r}]y rzlmg}f) eP%‘Hg ?% P q(?ﬁlt tlgl%lg X yltoLl?l {erlz'l Zeéé?tc%go rﬂlé E:xplrgssmn

prath@fdh anbXe MElbRE), GRESS tBdatify @%@%ntﬁfg th@lﬂnﬁiﬁhdﬂaglcal disorder of
trenor, poor coordination, ficulty wal kin

TR BT . TH PSP e agmpmente B2l 21R
dm. ni st ere onbl nat i

h
oI MR SleniagraR P OB PR . s o BRPEP TR onse

onﬁ%&wa{zlr&curﬁeﬁ@e or2r@1a§s€0¢feg}tmpt§ma FBATRIMp1& the IL-21/MDBR
ering froman inmunol ogi cal disorder of the

agoatsy omsb% m@mtered ghen arontieqh g sen Mopdtient, iningaaission. In

otgler em algt {hgeILIZ:'lﬁI%?llllt?gzo'}lEst & anmIBPEQf%{, %Eﬁrg}'\e onvet oht‘
ﬁmﬂmh oA ln aaclt: ExBHMPRIDy bdiedat Is%rhgﬂokns?oﬁids ﬂ&%deﬁf‘ern@&sﬁ&)r

or potentiates one or nore 1 and/or IL-2
capedingtiar, defficylty wgldsmgsambcbthen_prglllem r ef er red 25 to
21 oni, st st 0 -21R

bl oSNy 0 B s S

cRRbYRSRL Wt dtﬁer'tﬁe?@ﬁefutl@ ﬁlddlaht@és%saﬂgﬁﬂb%a hex%h? fler%fe%bly, the
agonlsts bind to IL-21 or IL-2IRwith high affinity,

subjegt js aninemoeh, eod.f 4 miman sdfesingfitonoan mumiecsgicasbsorda®7 the

f er abl t 108 M1, and ferably,
"SR STES" faks NUCRG 6 or  stronger . The

I L- 2§ dde 2R dagan! &t IE—Q"P/IpeblReag%mst ﬁ‘i?erbd{s %th, e.g., binds to
pol ypeptide or an active 30 fragment thereof, an IL-21

IIf-25 poAL-R IRt peferably, pepimalenaggn hsinan dn-24 or ﬂb@@ aglonersases or
or .anti gen bi n t hereof,, or a.s I ...
PORGR AR S SARTE L 2 a0PE oA DSBS P MSBiRAT Boabiseforred
toI Herdh&s mdtﬂﬁggmstt RRd hﬁaé’&ﬁét%‘f&@lﬁ%’ﬂa‘f&%d t® a8 “TL-21R
I L-21 polypeptide, e.qg. human, bovine or rmurine
agdni®Y Apnﬂyﬁbmlmtnde s mlfantlvﬁllf agagist nPrefdreedeagbnists bind to
(-S 1 gr IL-S‘lR with high affinity, e.g., with an affinity constant of at least about 10’
M, preferably about 10® M, and more preferably, about 10° M 10 10" M or
stronger. The IL-21/IL-21R agonist can be, e.g., an IL-21 polypeptide or an active
fragment thereof, an [L-21 fusion protein, a peptide agonist, an antibody agonist or

antigen-binding fragment thereof, or a small molecule agonist.
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human | L-21 pol ypeptide conprising the am no acid
sequence shown as SEQ ID NO 2, or encoded by a
woemkestsstie sequence shown as SEQ ID NO 1, orP@EI/US2004/008833
sequence at least 5 85% 90% 95% 98% or nore
identical thereto). In another enbodi nent, the
| L- 21h/ drle-edibddagan the 1121 ALMR dg@nist s2h mozl ly;fwﬁiebﬁ@e @lg.,a
an actlvefragrrent thereof(&ﬂp a murine |IL-21
hlmary peyng gemysinp g ﬂ?@lylpﬁétl h@l ative fiosmgaitherceheuh 2

2 P e g O O el B sEaehl: Bitssa D o2
or%%/@de%%a AR Yeddide B8{uRnéGINNCRISERED BIR) ; orlaself@éncObhRhst
enbodi nents, the 10 IL-21/1L-21R agonist is a fusion

8356.80%, resa@ra&% o mgr@zdemLcalztbepem)y de prathier, crabogimentuiban

gl gl S Seonadea PR IC AL ety AUE TG e thereor .

a RRLNO ERDI §81ypeptie coaqp@smg th€ ¥mbho YRPscARéNR_REWA s SEQ ID
sequence or "an i mmunogl obulin chain, including, e.g.

Next, e eficoslgdrbyi @ nuglehiede/sequénie showmss ShQ IPyOchor a séquehes at

: | udi
1% Sde; ShRg8 e s ort et i) LY By afibCRnno g, e
ILofl/ﬁ%lﬁlE%QOIthrlg b Mgsidd HOMEN EorhPiedi 9N 11L- Dﬂbo@ﬁ}g?et &gt Aéman

receptor; or a small nolecule or pep .
oragamicsi-21 nolapetpéude,eorbtfmm theraofiend, letg. Auped topd fecond moiety,

t.hat tivit
e o8 BpRpeniiedess ST IR A MBRRLGRp S sllfactior
inRh@fRscHulid camd/ Hl@lﬁﬁﬁgr @tg| QR FeffralHRAL hdB&y dHaIr?é'onstant regions
Nucl €i ¢ acids encoding the aforesaid IL- 21

oftyomarsqus isdypes) moludmgatgﬁhaﬂgﬁk rIg@3,tIth4hIglV$d9AédlgA2212D and
efu3|on rotei ns na tonaII in de .a.ljnke

teEfmason] g of Rt pRng branon fuerf, tFoifgs bRETL 2

reEé;ﬁ&”%PS smﬁ@ dﬂ&u?@&%ﬂtﬁ@hﬁoﬁﬁst fr &her é‘xﬁbodlments the

I mmunogl obulin fragnment. I'n other enbodi nments,
[La2idILt-2 bl apomstiimen ag;and thee quesasesghe activioty oa diciets ddetmeby, e.g.,
N ar Cterm nus of .the fusion otein.to
INGLEATIRG EXRIASSIAN, BIQCESSHNEARAMRT Spergtion %‘Ieffel%@tqnahﬁaﬁh/ %Pf?lelc acids
edc%@llr@ttl'leoz{fo{%rsalﬁlﬁ'fl /E@l‘@&on?s@s cglz_aﬂ%ﬁol-beza%lﬁllﬁlsl%ile% to the subject.
agoni'sts descri bed herein, e. 21 pol ypeptide or
af u"ﬁhmfuswprpnd)telm nmhasxddlttnmdllmmchldn a lmker equetee jotaingzbel first
or |inked ot her function nol ecul e, e.qg. .
mgiebk K- 3Fdpta (1de aggnent g Sﬁc?lt-ff olelyy f:85 28" 1mm@§&@ht15m
X
o T ot e AT e fin QiR R e Bed to the
N¢ er Q-ternfigucdighe Gssion protepl iorfgclhg:m@{pircsstbnsstexm flexibility,

non- coval ent . associ atjon or otherwise) to one or nore
deseqtion and/ opsolation 9F PUREFAOBSs, such as an anti body

( €. OThe & ?i ﬁ??‘fkf gSmQt% d@sc‘n‘i‘ﬁla& hereREE gl ITE- 2@{}:5'1)1?)9 fifde or a fusion

t oxi ns, |0|Sot pes, cytotoxic or Ctos tr'c” agent
pratanm gesohbﬁf Isereid, SAD B0 063268 Db liRkEd ﬂdﬁﬂﬁﬂhéf ﬁ&Sﬁﬁi&l nidhecule
anot her enbhodi nent, g he IL-21/1L-21R agoni st %
e. aﬂglpqglég}pepgd%or praﬁm e.g., an Fab' fragment). For example, the fus1on protein
or an antibody, or antigen-binding portion, can be functionally linked (e.g., by chemical
coupling, genetic fusion, non-covalent association or otherwise) to one or more other
molecular entities, such as an antibody (e.g., a bispecific or a multi-specific antibody),

toxins, radioisotopes, cytotoxic or cytostatic agents, among others.
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agoni stic anti body, or antigen-binding fragnent
thereof, to IL-21R, preferably, human |[|L-21R The
wa@edoloemys or anti gen-bi ndi ng fragnment thereof , PCEOSINE4/608833
humani zed, chinmeric, human (e.g., in vitro generated)
anti body, or antigen-binding fragnment 5 thereof. In
one RIHAGHeNBRbodil2at, MY ILPDON.-D BR AgbHiStRE &k fnhtpoo@%t 4. DORY,
e.g., an antibody that interacts with IL-2 I and
aganistin entibaslyeprt amtigeirhinding fagyment dreesdi tod b2 1R, peeferablyolgnman
[ udes eyal uat i t he subject f an. | L-10 :
i EREabRHY B tibsh dipdeimenidhesfilh Py horppniced
cHimaAt, iHudtah (€ ol M hemteah esttboldl:- Fintib&V 6InQir fragment
activity, \égs %ﬁ% rrRI\lApor prgtei n %evel sr%r &
theedf. vintope efifbedinndntsthebintdrodyana bikpedific intbody feog., an antibody that

. exampl e ncentration of IL- 10 in one nore tissues
Infgra glt@}f—%&ﬁ@l@é\ﬁﬁﬁhggreﬁ%m hallpj ect. The subject can

be eyalidahddichQi, B SR in&ﬁﬁ&r&atuﬂﬁn% AdLBjest BF 51_?_%16-10

e.g., at least before admnistering a tirst "dose.

pasabgtec t Ag §H.-b@ paremnateraisephalitige or @fangtativeerformation about IL-10

adm ni stering, _e.g., after. adm ni stering_one_.or .
i & i, ¢ Selig A shardifinf s e ivicn, T Rgfimation can
inERIE 1B LRI, RBAUSILAANA B BLIAI QR m&kiREuelBE ofE o MbR

15 interval's.” The subject can be eval uated both before
saanpdesdfde a sabjectd Miheissbjeett daorbe evilnhted,nfat examfle,drefore the

eval uating an |L-10_ paraneter. can.be used to nodul aje
adfpiiciriser S8 awea%%geﬁoﬁega RS0 SR o b SuBgH can b
Vel A @.g.,%ﬁeﬂtﬁ h&AREsthiinAR.d Lt ARePRinANRlfhg bRe Br ¥idtdMoses,

in the range of normal can ‘1 ndicate that a desired
e.g hetrrepdat intcredl§,ec in tha cdscofeasenuaus admirdistrali®npaieimat er more

. can indjcate insufficient adnjnjstration or, . . )

infsyals-e SRt S FRIs R evay I flgre 4nd aler poadmipissefion.

4 HaHBh Frofh %Ma%ﬁg angi g plafal}b/et%aﬂ'g@h%d' toerO(ﬁﬂ'zﬁF' administration
cases, a decreas@ Iin an |FNy paraneter to a value in

oftthe Ilr-aiviie-20R agonisal Far@raimnpld] aainerdabrain aa [Lddsparadeter to a value

_therapeutic effect. Ainpcrease in an | FNy paraneter .

indhnrange PERYTEA ARILINA{caledhtt 3 desireherPSIATTeGH. A decrease in an

mﬂw?&%ggpéénviﬁﬁﬁﬁ -inﬁfﬂ&ihnﬂdﬂﬁﬁisﬁﬁf&r@%%g§r?§ Alives be
eval uate rellated to other cytokines an ctors

SiptiDylydie ¢k paisibRtb@valuatda dofresptddRIFIBNly perainetdrnén sikhivasks, a
i ncludes eval uating the subject for a risk of an
décreraeiil angfiFdIpatAmsaierde @ veluetin gherrengaoeisiosypst camindicafe thapp

VT BGPTSR T Rl
aﬁiﬁls {ibr{‘?r nﬁnrelsdgo'n%geﬁé"s.agﬁh Qfher bAraRieerd (Al SFBSY ALiuARd

e IL-21/1L-21R agonist is admnistered in response
relaved 8Otlaar calokvreaandfactans proxtded imTalsle Subj ect, e.g., in

o i MRt Al R0 B il P M o an

immunological disorder of the nervous system (e.g., of multiple sclerosis), or one or

more symptoms of such a disorder. One method of evaluating risk includes evaluating
an IL-10 parameter.

In one implementation, the [L-21/IL-21R agonist is administered in response to
an alteration in status of a subject, €.g., in response to a flare-up or attack associated

with MS.
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waeepansesesl by i nterval s of days,

The 1L-21 /1L-21 R agonist(s) can be adm nistered in
the formof a single dose, or a series of doses
weeks or nont PGT/UI1Ive4/008833

IL-21 /1L-21 R agonlst(s) can be adm ni stered by
[ i nervous

I njectio ction into the central

syst e?r%]e i 2@“38%?6’%?“15 (2 P& Afmanistenigd in Lhezfgmm bf 28iRgle dose, or

BgaIth OF (69es Searded 5 1u

cer ebr ospi %ai&ﬁ% w%ﬂnl%ﬁfﬁgtpg%}g P‘Tq(y)orn}oﬁl t e IL-21/IL-21R

@?B&é(ﬁh@m@ adnhmstletedza‘]y ihjectiet, efg., BIaRced Mo the central nervous
g tered intravenqusly. I n one enbodi nent, the

Esﬂﬁft ShPemple;dag Hi-BHEL- ﬁéR@gﬁmstéS)gam be rgected into the
]Dﬁl@ﬁﬂ@&&#&épﬁﬁdl fﬁﬂ‘@ﬁé&tﬁétﬂ:ﬁﬁy)t h& roﬁlof blﬁlga ﬂs] ﬂ’leﬁ't’ ZI?IL 21R

in conmbination th
agguist(s), ISedrglnlstexhénrameﬁcb&l}agents whi ch are useful for
treatin revent i n? an i mmunol ogi cal di sorder of

the H8 888@"9 Bnthelly2] /Merd il Riagprists desribsd bereinForg., the

A6 an .incl ude .one or
;ﬁ%r i Ieﬁtlczat:lL B&Eﬁ%r{égf&éﬁ?g LR d%P%nsteregid cpm gﬁpatlon therapy, i.e.,
cpmbyrpdpmﬂd@haragnﬁsj & g ﬁfe&QﬁBﬂé addngy 8Afch Eéé‘uéelful%grr treating or

ot ei n, tide agom st, an antib

f
pg%vg HF%& an Wmﬁngﬁﬁp?] rden gl @W@B}’St@u, ¢.95 m:ulltqile sclerosis.
Fok Eﬁam;ﬁ@ 4he Eom&ﬂa@&[‘?h@fa g ch e é)’ne 8?){%89 r %ﬁe 2}R agonists,

addi tional therapeutic

gy taoliLAd Imillbegnd)@/\bﬂhch&emgmleﬂﬂ”th&lebp 4R IL-21 fusion protein, a peptide

al nosu rg&oﬁssants anti-iInflammtory agents

FEtbYl ¢ RABHINY, Q2 wymlchmaaomsu) so-femuated with, and/or
descrij bed in nore

c6XHRlNNkERd %ﬂf }55931% I%toi'1 eaa%ﬁ? LP @elgagﬁ{csagteﬂtét €.8.5ANgr more

her ei n. es o rape
C}z:tgklald rzmah g&i.v&eh ¢attariahibitoR Onnl‘flﬁﬂidﬁ'kibﬁ%%gnf@" ;Inlﬁ-ﬁﬁgmﬂ{atdw afents,

FL]a(}:)llJ 21R agonists to treat nultiple sclerosis
MeHOP ibitsys, |speymag mhihdtors, |am1/tbeglytotoxlcmneymstatma§erms‘ as

dés@hg&fﬁrﬁ cherdi @ €xanmple, IFN(3-1a and IFNI3 1 P; a
protein that simnulates nyelin basic protein (e.g., a

synt Eeamplepbﬁﬂletapeut&; &pents tBdt b bABRLIARS
corticosteroids; IL-1 1inh i)l to?gd/orl'?@:

fqrﬁlﬁﬁ%(?d[ ‘g—‘&}é one grmprsdir A4+ Romgnists tpetnaht mmdh}ﬂB&Qerosw include,

f1l-12 t t f
blﬁ%@g&m ngltezilt ol}e qr m(irgrc])gdateft%rogf fgr a(a?n%%a i}fl@f @do[FNB-
1 8né phsdélh @t éﬂﬂilﬁ% m&@l?n b Pc %Er[]{) % 18 é/%theki& protein, e.g.,

ant agoni Sts; smal nmol ecu
glatinamst pestate, @OPAKDNEJ% ct&ucdslterroﬂds LS| mmmwﬂmﬁﬂ@m
-779: Cox-2 and cPLA2

oo ARR R BR0 Rexi it ingonbeof b 120 B 20k g; anagonsts

N0 ub 0 r P-sel

0 Pgﬂé(_ u ?Eth |5’beth {)Zf%nd%% & gssl%%ﬂht&l agélgE jes ?ﬁwqfﬁ}ﬁrpsélo subunit);

Lg% artiendinists; smel atocbecum 1gh1,b1taf};§ e.RQehetisotrekate H’eﬁﬁb@rﬁid'e Nirolimus
a (ERB) agonists or ERB- NFk(3

(raiy ST fad s t%{%ﬁ*?{f 8s G- HﬂFCprﬁu ieBLA2iinsbita; NSAIDs
p38-ishibit&rs! TEY ] QCMIJW Exgibb Z?g\(li% gcmll;]a gﬁ%@ﬁ%n%gctm or

or invitro generat
PS”GIa@] nmmibisors (keg.earhall rriolb%hlekihﬁlﬁlt&@ Modﬁ? Hépé_}g 68 antibodies

;2 nents of a TNF receptor, e.g., PS5
to ectin); estrogen receptor beta (ERB) agonists or ERB-NFkf antagonists.

Examples of TNF inhibitors include, e. g., chimeric, humanized, effectively
human, human or in vitro generated antibodies, or antigen-binding fragments thereof,

that bind to TNF; soluble fragments of a TNF receptor, e.g., p55 or p75 human TNF
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6 WD 2004/ 084835 PCT/ US2004/ 008833 receptor or
derivatives thereof, e.g., 75 kdTNFR-1gG (75 kD TNF

WO ewep84385 | gG fusi on protein, ENBRELTM, p55 ROI/UHE604/008833

receptor-19G fusion protein; and TNF enzyne
ant? oni st.s, H@ TNFa converting enzynme (TACE)
TEERRTBiof gngat]ﬁ@ﬂ Teohe- 8-+ hekdEER IgG d@%hDST Nhadceptan i@ fusion

Sefd th one or

N 9 e M P Bech R el sy TF Shnzyme

antigenitsl @p; RNFoonveiaihB8md IFN (3 -1(3;

COPAXONE(Tr); cort |n::/ost er o?%l% ﬁ%@%}lhﬁﬁﬂgﬁt ors; TNF

ant agAEﬁﬁltéQrB'i (@r@eUtlﬁamISUbhte:aﬁ Ibagmdmlmﬁteﬂ:d'ﬁhﬁ/or co-formulated
75 human TNF receptor or

B o PRunb Kiacht e onew mee Y sntksronss, o
. hOR ELT
f(ﬁﬁ%&lﬂ"‘i\f F gg\%ﬁ axfld;ﬁjé\? EDE%O(E gxgﬁ}'?% S 8}1240%1’66?(?51' Llnlilgltors

Taftdmagonist 2@, g ex s@lublﬁﬂh@gaﬁl oFaSTNKH re@e AP e %‘3'& 95 human
. _inhibitory antibodies thg

12 and |
’HNF CERIOR ‘Héi_ BH@?“@E B}Eﬁﬁ‘?qf @g 7% kdPNHRelgGL(73 8D, TNF receptor-IgG
ARSI SH o N"‘BRELH‘i)bj 3@91}03 hsI f oalnld@SOF-Pgd antagonists of

(rapanyci’n) or an
a2 heéor Hspaotg., idﬁ@dnﬂ;‘f@dﬁtd 10 sfu@ﬁin'ﬂbf—‘& fo BRI 11osh { eoge

dul at i | ncreasi ng or decreasing, | nmun
rﬁn‘g 1 O%E’Pﬁﬂ%ﬂdﬁ? tg@ﬁé’}@toﬁhﬁb@ SL?D@H@ of Tl ﬂ:é apd Tli-2BY; ynestnedtonnte,

O L oy i PR G

m x eth aotizer asgest, altd ingédtionPoitifes @dnétﬁ@ﬂiﬁ? nfRlulatin
ul ati gn. The nmethod includes contacting an ?rm% he
m& agng Qr Secr easig, HmHee el actiydy ded/or ibrebkrifege it activith and/or

BT Al S R Bt

caibdeigah enixed 6 a subBRARABEHTicd SRERAS @ell BB
activity and/or nunbergq?n one 20 enbo qhkrndhOd

ingludps sarijacting lap damune dell. &t §.om, imenwpe, cells dmbe«b herein, with an
CtIV | evel s.

d t ok
EEEERTR apflist ¥ b3 Pfors ds absidbed ol 1 waient sufficient to
mbghmtpi&pé ¥ itreabé 604 88 lﬁthdnﬁ\é@lll Sctifit ra%ndfzbg nfeL 1$_r1n one

decrease production or |evels of 1nt eron-y.
I?,l?ﬂﬂl@éllt H@taqwtscmnlu@es meddaton, el | iscressemuldteresse, 6 @tokine

s Vlbt (9" pEX el ticn B S v
proflucton G |lév‘é[sQ>f QEQDL&MP dedrBe gp&*ﬁ_@ﬁ%?}?]f%%% &f 1 Q’fe?oen-y

ef fected by addi ng one or nor

agonl st gubject metjlod cambagsedi it cells irdanmrd, Red iMEHBI R ex V0. For

the,culture nH, Alternatlvely, the nethod can be
CXIEPIS, TRTYNG fe eF Bs T(celly as desqiibgheseing eands cultneediibeigro in

nefeahediuk’ rt of an in
Vi vo (elug e,ﬁlﬁm?dé%@ecﬁi? g lgEjgr%(';u:é)lr)fcz)g fy ac (gﬁangp?rbet%cp&?re 30
LR I¢hadiR agomistisinense, amedgonBCAs d/eistl’i/bddflﬁlrdiﬁi a8 ti&dWilture medium.

ar | at S),.€.0.,
AlYematlveiy, rh(e %ethod gan be performed on cells (e.g., immune cells as described
herein) present in a subject, e.g., as part of an in vivo (e.g., therapeutic or prophylactic)
protocol.
A change in immune cell activity includes any variation(s), e.g.,

Increase/decrease, in one or more of: proliferation, cytokine secretion and/or

production, survival, differentiation, cell responsiveness (e.g., desensitization), cytolytic
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i ncrease/ decrease, in one or nore of. proliferation,

cytoki ne secretion and/or production, survival,
waledoiiesespi | ati on, cell responsiveness (e.g., PCT/US2004/008833

desensitization), cytolytic 7 WD 2004/ 084835

PCT/ US2004/ 008833 activity, effector cell activity,
acieNg, cffeptoe 86li Bdtivi B ekphesisn, sdfongEhdrMBIAR &fhlne cell

contacted with an IL-21/1L-21R agoni st conpared to a
conggcigderiiean IeL-aléILathmgpméwcé@parw%ﬁwgfemcm e.Loan untreated

. , t acti | L Wit .
R, 150 50N R ISt b B s o dur i,
e.LNEWOE2 0P6IyPEPLIHR] Eardihdude deiok @lcé bP ProltadbN tdyfolytic activity,

activity, 5 effector cell function, or cytokine
effastar eell duncpnoneytakinemeeretipn of (nawoyeresf: thywapitesyt es,

I h node cel | ture + T cells r + T
P o e S e S ERE* T b DHLS o
méérb?l;’a]geB ROAARI ehibodBifedt MGE $B-28/1T WIRNQGHIst fay PAPEE tynPhocytic
or levels of IL-10 and/ or decrease production or
produation opflevielst L ei0omdyor decreaseqirddictias pekvels ofi enterferon-y.

i nvention features a nelh%d of nndg%g&;ng(ﬁﬁilL-lo 10

def i WiBREIFT ahect s IBYTHHap feplwEt f At dfiriodiating apdL-10
dddRfdne] SRDid RS LRTRL Bin SH m.%tdsﬁci&ttgy i8R fmalian subject.

I ncl udes adm nistering to the subject an
Thenethbe udludeR ddinirist2dng ohy paptdt de interewdkim-aingiliA2 1) polypeptide
.sufficient to increase )] L-10 expression. or activity in
ingapamqugf gificiept tg incregse [LdQgxpresgon gr agtivity ipths subjecies., at

f AN . .

e 12 1582 B en & ST Ml ek #1 2955 [ Fhorease
orftekwlednrec2. 8-dsfe]d imcreaseyn Sak(efold mareadl) ooa gittek chatt 10%r 20 fold
.Increase, An "I1]1-10 deficiency" is. statisticall¥ .
ingreass 1A% athr | Qudedicasney” 15 qtaélsmeal}yalgvg?ﬂéﬁ dgcgeage in IL-10 relative

0 ' L SUBJ 0 €,k
o X SRR WAl (it Rinaimpled e HEBHER: ooy i o & value of
lebd th2d 006. Bihed -2t 3ldther IRIR/AGDIR sgchistacaries wkse o in@rease IL-
increase | L- 10 |evels or activity, IL-21 and such
1Qlenels F actvaty, Be2liandisuch agorists siebawsedto fpduligs arilehey .
m%%&%@y'o | evel s can be nonitored, for exanple, in
{“00 , serum or cerebrospinal fluid. Exenplary

di sonder kvtls@tn bamontord e exdrgsle Vih tbibod sdrum] Or cerebrospinal
deficiency include nultiple sclerosis, significant
flyids Examalasy Jisexderstthat(can bp asfopigtedytven Bt @ fefiqiensydrelude

oo S PEAPERBY 45 oG o

inh 898 bsaiLissyape@phidkud. Sinee Di-3DEAERSreatALOIRYES, IL-21 can be
associated with an 25 I L-10 deficiency. In another
usgd e treat of lpastiongshimptom pbtheser disorderpandhathiersrassociated with an
Hgﬁghélrgking multiple sclerosis in a manmalian
u Jeé¥, glg., a human. The met hod i ncl udes:

adm mi smbet Bpect, thetientihif@fired nietodrdfeueliBratihg multiple
SIL121) pol ypeptide in an anmount sufficient to
sclerosis in a mammalian subject, e.g., a human. The method includes: administering
to the subject an interleukin-21 (IL-21) polypeptide in an amount sufficient to
ameliorate multiple sclerosis, or at least one symptom of multiple sclerosis in the
subject. For example, where the subject is human, the IL-21 polypeptide can be a
human IL-21 polypeptide, e.g., a polypeptide that includes SEQ ID NO:2, or an

effectively human IL-21 polypeptide. For example, the polypeptide is recombinantly
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aneliorate multiple sclerosis, or at |east one synptom

of multiple sclerosis in the 30 subject. For exanple,
wob@res4she subj ect is human, the IL-21 pol ypepp¢TIESIma41008833

be a human IL-21 pol ypeptide, e.g., a polypeptide

that includes SEQ ID NO 2, or an effectively human
prolinced, £8!, YrP:?Bidtéi‘?al B! IESRIBPABDAithER, e VRIS iheiRdés

reconbi Rantly 8 WD 2004/ 084835 PCT/ ’Uszoo4/ 008833
adninchtariang, to ¢hegsupj dcharainbertemkint- 21 (IE&11) poliypepside in an amount

odi ment t hod .i ncl udes m njsterin
s iR ieashi e PEORIGRS 94 o FUVY I 1Y HERh Pdo i k] 2 15,2
z@r@% 5, oM {8 bl Eteds® d CB&RES d L2105 %@r&%é.ﬂseer Btween a 2.5-
activity 1n the subject, e.g., at least 1.2, 2,
5 2018 incBecas8,. &B3- lﬁfoldnndeas&,orbmh grnaiereth&elo er 20 fONbﬂtmﬂ ”ﬁhe

1.2-2.5 fold increase en a 2.555 fold
mFW@F‘éé%é‘C?‘Qth}ﬁ f?%vrasa T8y a greater than 10

or 2 aft opgkat Slenti
o 28 0 T, B 0 L e
mnmumibglozn diseadarmie s nemerhhldch sobjett. €Bttel method iphelee avdlwging an

i mrunol ogi cal djsorder in a mamalian subj ect The
L9 ARAMEIRE rwe@ﬂwjmémﬁgt arf! aqminsteringy lofae sieqh @

mg% h 2'"1” ZESlh/p%ﬁl?%lﬁ‘QHE ﬁﬁt%étrlg degeRlddl ®n SRS OF the

|nt L 21 pol ypeptide I n an anount
evdhatted .- H)apmmdeﬁet dor exesuple,shofl-1 O paraseter rathwdts lghalitétive or
paraneter, For exa

qw&rqﬂtvsmf%n%wn RVeEY levé1aof ¢ RIS Rt Hlon0 RNE. 1 getiker
g ORI O SR idchaded oIy elln ARG aboBKRRBL SF1L-10

ameter 1nc uantitative i1 nformation
p@bdnbctivityel s of 1L-10 protein activity. 15 I n one
enbodi nent, the |nnunolog|cal di sorder is
neur B Qi ceahodimensy e imngpl ogé:%hwﬁ?réer if ﬁélegm?géal djsgrder. For

9 tﬁ‘@gl ﬁ)&?lsl MOAnQQBg ﬁhmﬁhoggé 1§o§dé}[‘i‘§ fn'uﬁg)efe sclerosis or a

eros S I mrunol ogl ca er causes dammge

1rﬁhhuﬁkilb gbﬂtdlmdér@an@ee IdHMagé'lﬁiedlﬂ&EatloiEh@ miyelil elgtatisaThe method
i ncl ude other features descri bed herein. |In another,
carhaclude athey saturesdegerinediegi-hod of eval uati ng

e L

scerofie @t a maﬁﬁna’:l@ﬁ@hbjkctof'ﬂﬁﬁnétm&fnbﬁdks Iadﬁimstermg, to the subject,
(IL-21)/1L-21 receptor

aibeg i BF R erlaikingoh TtA 10Tl bqepion T- 2 )i@wnamdnan

p&x{)é;%% %?1 a%g)h eva‘%‘g]g?lnfr} a?xtlbgcﬂll_ %ﬁrli'nﬁg 1?1@ ng d‘z{gl;}r?e}lﬁof an

agdHNtiR Glati- ILmRomlbe&@@ dmdremuatmgan nrpan;draﬁwérhﬁ the subject. In
I ncl udes admi nistering to the subject a second 25 dose
owsf embrdimgasnthstmethpd ﬁm%qr inelidseedipigisiRsEg tp she subject a second

dgs%rg ets ;}éf)gnes vt r&nftllfé %Eé)ﬁ)dqdo% 1st &ﬁmm%}/e%&?staeﬂmuronlgf the

evaluated IL-10 parameter.

In one embodiment, the subject is human, and the IL-21 polypeptide is a human
IL-21 polypeptide, e.g., a polypeptide that includes SEQ ID NO:2.

In one embodiment, the second dose or any subsequent dose is tailored to
deliver an interleukin-21 (IL-21) polypeptide in an amount sufficient to increase IL-10
expression or activity in the subject, e.g., at least 1.2, 1.5, 2, 2.5, 3, 3.5, 5, or 10 fold

increase, e.g., between a 1.2-2.5 fold increase or between a 2.5-5 fold increase, a 5-10
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In one enbodi nent, the subject is human, and the IL-21
pol ypeptide is a human |L-21 pol ypeptide, e.g., a

w@edogpessi de that i ncludes SEQ I D NO 2. | n onePCT/US2004/008833

enbodi nent, the second dose or any subsequent dose is
tailored to 30 deliver an interleukin-21 (IL-21)
folPIntRAR, ol & ghaate AN 205fdidf inblegdRt e.5Q réliveadsbabdlintDe.g.,
expression or activity in the subject, e.g., at |east
pr_]_or;_to afirg treatment5In @rel@ed methodghe figt d@qeds sq tatlpreds & he method
fold increase or between a

cag! it lydg B‘ﬁ’af fﬂ‘élfeéﬁémzbggé‘effﬂ] 9 WD 2004/ 084835
PCT/ 1452001t 99883 the 1B%r@10h@%ﬁ@§secorﬂﬁosﬂ1(ﬂﬂ's eap. e?hérﬂl@&euli@al

or 20 fold increase, e.g., relative to a baseline
ccen;gasmonp,rwknph irghalefa pl@mamacaibmccentablacarebm@cat h@sm of

t d | d. T
M o2} et e dB s el Barefioieci it 2 GBI G gp LEen Proten
ddsBBLd IWRAk). O JRE QMibBEInent ANPEShpdsPibhs, &g Ipharmaceutical

pharmaceutical 5 conpositions, which include a
chrsirneLtongaist y cambeptiab o€ tvo@or inere amecf #ie dfemsaidone

0 IL-21 /1L-2 agoni st her ei n
AT agSSe Puggpnt behe ?ﬁ@ieﬁﬁ RO
th@&?@utma ehtr(e%n e P A& BRbkink BRd R¥ckdrIRBbitrsI- -

phar maceutic conp03|t|ons conprise a conbi nation of
immonasuppressantsnantioih flainen addry ageras, nethbol2 inhibr@ERenzyme

oni sts, Conbi nations of. the IL- 1/I 1R a |sts

ng toLs, apcb/@r cyéot@xm ox cytfétaflﬁ égeél&e as %scgggﬁlln t?%r ereu&)ﬁée also
whhinTRE Scdb¥ beKicNRvéaidndr owt h factor inhibitors,

|nnunosu%pressants anti-inflamuatory agents,

met abodrecnmbodinertt othe phanmgesical cdm;bnsttmnsncladmtlaanL 21/IL 21R

cytotoxic or cytostatic agents, as.described in
gL AR 2ldPest grsyldiggnah ﬁwr%pﬁ@tl%%ab inyh POHEAC Y ISALY greeptable

cz#rﬂ(e:lf) %ea;ﬁ{ﬂgé% If ﬁ%rﬁ{mlt%}ﬁggﬁﬁg%ﬁ&ﬁen& Hzﬁ?ﬁ{\ bk 95‘ formulated

21R oni st™ an east
inedebintipasitih, ¢.0 b phamidceutigbodmpdsitiom, with one or more IL- 21/IL-21R
phar maceuti cal | y-acceptable carrier. Exanples of

agomiste inchleabieliard Betdimitedeioapna At teors @éninterfaian-Be oy epample,

i B VB p: 2 Brefa SRR SRRt B osiarpiedn -

COPAXNONE®T 1R riddRindias; IL-1 MGG, TR arde®nl3t (elgl, H sofifble

to, one of nore of interferon-n, for exanple,
framn}otf a Taitretepuge3 . 1(, P55 @r pv pheinan ThE reeiptarl ades vatives

i oL 16 114 RN fpdo (e isigsbiing ENBREL ™))

ax(tﬂ)ogles tidat saidttb 401 gxﬂa@ﬁa CY802artdNmtA RReRS SHIL- B £hd/or IL-23,

p55 or p75 human TNF receptor or derivatives thereof,
e.g., gntagqtistk dfNp4® sub@nit o5 Hk—|1)2 TNE L83 épgomhilj@ry ensitwdies against

oS ST b RS 8 S P 8 3n o

th'el=eo?~°bg @09779 ant agoni sts of a p40 subunit of IL-12
3 (e.g., inhibitory antibodies against
In another aspect, the invention features an article of manufacture that includes

(1) a container with one or more unit doses of a pharmaceutical composition comprising
an IL-21 polypeptide; and (ii) instructions for administering the unit doses to a subject

that has, or is suspected of having, multiple sclerosis. For example, the instructions are
provided on a label. The label can be affixed to an external surface of the container, In

one embodiment, the article further includes a second container, €.g., containing an
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25 the p40 subunit); nmethotrexate, |eflunom de, and a
sirolinmus (rapanycin) or an analog thereof, e.g.,
W@E04/63835 | N anot her aspect, the invention feaPCr/Es20841008833
article of manufacture that includes (i) a container
with one or nore unit doses of a pharnmaceuti cal
adddtipabuiit dese o rypphiasiageutiel colnpdditipe kyppsingean and poiypeptide.
instructjons for adm nistering the unit doses to a
I oyp erpodimenty the afade fusther @cyﬂgbeé?@ad@pmﬁwr thgt includes a

segy%(%/ @k@% sall%gg@lomfg{ﬁ 8@@8}158% %geg,eif&%gefaﬂﬁ%i D186 dferosis,

i.exdredgen otherthack -of. Férexamplaatteaigent iB gla@ﬁﬁn&l’ﬁb&dlel’& Rhother
the article further includes a second cont ai ner,

. 9.
agephdesrihesdreanin 1 b anotheg gmbodingat tmwg@m@m@smon that

1408281 B35, AR BRSE 68 SRR P een

agehﬁfoah’éatﬁ{gemﬁhhbtd‘@lerdw’l@ leted, egﬁataraﬁlepwéeht@ont ai ner that
I ncl udes a second pharnaceutical conposition
corrpTlil@s‘ieﬁgS M Uagernd T1br2 1R aae hivg intgrahrpgeablydiesains The terms

e 7o RPERlg S50 DBk P s SRR BABLG R A proti
cahaaclnddest drahdeRhaihgl anot her enbodi nent, the
phar maceuti cal conposition that incl udes an | L-21

pol y%f@mtlcabmgmﬁcme can pe detemmined beany rtknaver metholdu dfasmplary

St%lSSlC(a:lq C[i%in%ﬁl ﬁ,etlhe ggld{egttsolr te?{,lgf? r\&gl f:\ytp%!orel gﬁ%meertr?cs {est’ and

Wllcbx@rﬂ-ﬁn ﬁdrﬁméﬁl%@tdtl@ﬁ&ﬂ @J&ﬁ Ng&A L‘t‘ﬁtlﬁﬁ:ﬁﬂ}/ Blgnfﬁ%ﬁnttr@faﬁ’énshlps
"peptid eptides, " proteins" are used

and
havmaé? w:&iamgfélatﬂ tizarhg Peion0. OA [?Iﬁtitcellaﬂ effegs mdlaltmidimlello%ﬂéﬂ 21R
nor e St at

nifi
SERaIbPY ARl By LF10 e Pkl e st BSRGE 5r ar Ve < 0.05 or
0.0 At TIRiUtEGR “IARRE™S, ‘ﬁrﬂﬁll)lkld e]ie:)otéllil%te?’t u&i@*ﬂ&@’ Fmbeate”, MRBRase” or

Wii tney U non-paranetric test, and W/ coxon
the dike prag. awbichidenatt distisguishable @sditatiSewe qeztrmtatsfteldaﬁd:rblyces

si nificant relationshjps ave a P val ue
VB b Gt Bty PEIET tre WIPEREES Srfoch SHSGCRYy S Boant

d1h*ere%3é Igefvgéggtgesmaggabiat may show a difference that is

statistically significant (e.g., P value < 0.05 or

O OZl)JnleR'Mhemmsdef nadiadletechniigah hlild)sdléntlﬁbpammusediha'ém have the
"el evate", "incr ase rease’ qr the like, e.g., ;
A BFATHRE Oy H@i‘.ﬁ@ﬂ%‘gglé o 9@%@% in the art to Which this
m%‘l?tmn' ﬂe‘i’&dg‘éeA‘i’thBﬁg{ BBGESs arREhy¥ess E%lﬁ%@%@ﬁval%% e
refer to difference, e.g., a statistical

descgbedfhec@ntan bk dfedrie hegqradiet we estingef ﬁmmwhabmsmtﬂﬂe methods
technical and scientific

P S At C[?Vé“‘frﬁ?eeﬂ%%&v@egl%@uLé%ﬁ@nwamnh@wA@awwS and
ot\%\iﬁ%ﬁé@rﬁ:@@m@%ﬁﬁ%gthlggeﬁﬁ%‘él1@%{1}’%0&%}1 |bk réfg nB€ nﬁtﬁ& gkgt}] gty Tn the
casabécordlis, the prdsauit spemﬁqandmainehﬁlrtgaidﬁfmms controls In addition,
the materials, methods, and examples are illustrative only and not intended to be
limiting.

Other features and advantages of the invention will be apparent from the

following detailed description and claims.
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descri bed herein can be used in the practice or
testing of the invention, suitable nethods and

woredoens@Bs are descri bed bel ow. Al publicati OPGT/US2004/008833

pat ent applications, patents, and 25 other references
mentioned herein are incorporated by reference in
their entirety. BRIERDESGREPTIONCORIIHEDRAWENGQSESENt
speci fication, including definitions, controls In

addi t Figire /4 hﬁa 1iedal bfaBh YepibBA S @ESn dcr@dgg%gfﬁ)@ll@at??n 8§ lymph node

illustrative only and not intende
flperltyredin e presaucead\PAmgAg bef ofiritd e - metarahloo@dmddns beor

foll owi ng detail ed description
%%c a{ mﬁs Saﬂlusﬁ’ ég&i/ WS@SB“P@W bsfowtiongBbmphaRAERellS as
da&@@adaalcg}ggmﬁrﬂgdm e@]g@eg yre Ais a linear
graph depicting the increased proliferation of |ynph
node ceI s cultured in the presence of 20 ng/m of
Qg .aH various di.lutions. For exanple, at a
1 50 dﬁ"ﬁu ol 2 lIneangrapt depicting he é’&éf‘éléleqoﬁréllfeff@roartqf&ncedﬁs from

protewlibia PeReiq QPLF) ﬁ‘ﬁlséerﬁQ Hﬁ@er uléé?laaq l?l!lé 1ndlca glgggﬂcengatlon of

wi th peptide al one I gure i near

rearpiediiZg(nghel) and i %éﬂuofmmi édnepianéd ©teRf trdatd ith ofn[yoﬂhg/ml
?Eﬁ)eﬂj i pid E]ot ein iPLP) transgenic mce cul tured
aF EAPBFhew i {13 |“afhlceﬁpr0h£ﬂﬁ€rt@nlq_f12c1ell(srfg>ﬁmPLP
tﬁﬁ e;l,lcggfcgd of PLP conpared to cells treated with only
lg 10 of PLP. The graph shows that IL-21 induces

prollferatlon of T cells fromPLP transgenic m ce.

Figure 2 is a bar graph depicting the increased
secr &t§18R 24F 2 PRL grePh Aenigtingdhe dsrrased sstreting off Hail @ it the presence

OP%Q%E&@& b&ﬂ:@nt‘?z{tlo@ WP fholke 1%,1 S C%igjaéﬁgt%é{n?rgﬁg E:eel st. e’l%e

I's. The 15 response was sa

retspgxkses&astsemteéﬂie aaha eid Bilghést)fbstéﬁ cbﬁce%graﬁ%of‘@f-ﬁ @128 ntg(]mR cells

cell s, produced agprom mately 2.5-fold nore IL-

Py ECWF%M@WM foldgnerst-di than the conteaisrouy. eRrelisctiof of
t ment can.skew
ekl S H 18 Sieenis 12 BeMEren SHG P esemepecific cels
toagds €T pﬁ)fae.bar graph showi ng a decrease in

secretion of IFNy by spleen cells and | ynph node
cells treated with the indicated concentrations of

mur i 0 r dtocntrol cells. Addition of

L 2 B i Bt oy scnrcretion ef Ty spieen cell
aridiymph 20 de B8IRArdaRAUiESthi nncﬁcaft&P drigkAt

wher eas addition of |L-21 cau%éls ara?l\‘%/\)/g‘g ??ﬁgnﬁem A
cqmparechiocontrgl cells. Addition of IL—21 to MOG 33-55-stimulated spleen cells
from immunized mice results in a two-fold decrease of IFNy, whereas addition of

IL-21R causes a two-fold increase.

Figure 4 depicts a reduction in clinical symptoms of disease in an EAE model.
The figure shows that IL-21 suppresses IFNy and enhances IL-10. Figure 4 is a linear
graph showing the decrease in EAE symptoms detected in IL-21-treated PLP spleen

cells compared to untreated cultures with respect to the days post in vivo transfer.
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Figure 4 depicts a reduction in clinical synptons of

di sease in an EAE nodel. The figure shows that |L-21
waeappnesses | FNy and enhances |L-10. Figure 4 PGI/HS2004/008833

| i near graph show ng the decrease in EAE synptons

detected in IL-21-treated PLP spleen cells conpared

t o uffiguead ddpicisiatnadestioniin hlimiespgmptdnts ¢ftisedsy/in anTBAE infvdel.
It\é.l yg rtrarljz(ier. .30 12 WO 20g4/ 084835. PCT/ US2004/ 008833

P 4 0P SETEPTHAR ng A dSCEeasT I IBR STV 9T R AR In BGeitestad with either a
10 ' ; [ . gr cting a

et oo da) BB FERRY) b iR e Pl S| e

either a low (100 ng/day) or high (1 g /day) dose of

murine IL-21 conpared to control mice. 5 DETAILED

DESCRI PTI ONDETATHED| RESRRIKINOMORGHE ANVENTRONS t i ons

(IL-2 1)/1L-21 receptor

for ul at i i nterl eukin-21 |

(M- %je(ag)g? ia{y? ?vng&qltll@'lsgk@mp@flgtlgg inferlepkingdl ([L-22 YIL-21 receptor
MG EN LS vify sk Rist ) ik§C ed. .k} 1

one gn‘ooﬁiyrne‘sntg,zé]g,gpglﬁfé]ﬁ%ﬂ- (i]{e{]ﬁemsfgée%ﬁortqh%téﬁ?e(gt 11% tl ), are
dieglosedc dn win¢ émbodimeeht, Applitan?d R vaghows that Gre@menid i€ with an

Il-21_pol ypeptide, results in an anelioration of 10
Hﬁ%ﬁf%ﬁ@ ag‘?r“i%oage THEWEILE- 2 folypepds, resylitain ananaslionativa of
ldhdd - ' EAE ...
R oL Al L §erimeto TRAHLt S cBhabilfelis (e
Thambdwlatidn ofFISE dyraptone ghsydeegpiedt i@ infous&/XeR@phdriiRd using

. 0., 35-55) and proteolipid protein (PLP).
m§’e§!‘ﬂlsop(é.‘6196%‘a“$gl)éfF?erﬁeg{ NMAGY pentidedrigs MAGAY-$9.and proteolipid
tasHeL I - he .of JL-21 .
P LUIIEY P2 PP BNy P 605 54R) libgyscured i
the pres¢rweof [[1-31 iprdacédinreayed AeQ O TYL M0 ardidRBicstsd 16¥els of

. 1L-21/1L-21R activity can be used to treat or prevent
InteRSION- oAF ORI ingly stoptstsofd-2 KA -1k edbivétysps bemsaddo reat or

o | 09 i sord f th : .
PrE e it SRR A5 or e 3REEEE Plim 8, RbF R Rmpnglogica

digdvéerp bEthe ierviony Sydtdr@ineTadinB enUIBHI8 séiARMs) Y under st ood,
certain terns are first defined. Additional

def ilpiordes Hhat Hiepresent fyentfon haybeymous readiy ehelesstdogid cer2in

te Ea?é ?Psté '8? ;/%eélgp% ét?éqgiggﬁlﬂtlgﬁsgaerg F%B‘gﬁtzl%tﬁr?léglhéut:z t}lg dgtgldled
desaiptidhj an, e.g., nmurine or human protein) which is
capabl e of interacting with, e.g., binding to, IL-21R
(e. gThe tgrma minderlenkin-g 'y “TL-g1/t amie Tbr2 Inoigreppdaitrefen)o apbtein

B, O PGS DS U5 e i
e SO Pt D e
ahowing deatvrggntihan atinogsid seqirénice aifi a anturalyaciaring
mammalian IL-21 or a fragment thereof, e.g., an amino acid sequence shown as SEQ ID
NO:2 (human) or SEQ ID NO:4 (murine) or a fragment thereof: (i1) an amino acid
sequence substantially homologous to, e.g., at least 85%, 90%, 95%, 98%, 99%
homologous to, an amino acid sequence shown as SEQ ID NO:2 (human) or SEQ ID
NO:4 (murine) or a fragment thereof; (iii) an amino acid sequence which is encoded by
a naturally occurring mammalian IL-21 nucleotide sequence or a fragment thereof (e.g.,

SEQ ID NO:1 (human) or SEQ ID NO:3 (murine), or a fragment thereof, . g., aregion

encoding a mature form); (iv) an amino acid sequence encoded by a nucleotide
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sequence substantially honol ogous to, e.g., at |east
85% 90% 95% 98% 99% honol ogous to, an amno acid

wGEegpuesuses shown as SEQ I D NO 2 (human) or SEQ pOI/USON41008833

(rmurine) or a fragmsnt thereof; (iii) an am no acid

sequence which is encoded by 30 a naturally occurring
saqaeatRwiaeh 1slsuBstarttiaflly @iiolshoa s e RC Gt RIastB P4, 69@%% @15%, 98%,

thereof (e.g. SEQ ID NGO 1 (hurran) or SEQ |
99%mhemeldgousio, 4 nielgghdmsequense shown as §EQ 1B N@glu @nman) or SEQ

g REB S L SGe won el Bleradt G 306t Bk aines REMERRR); () an

afab/dR2RQARO 8/bled 59@%6@&1&@@?%& d%/g'é}%}ﬁé‘td Bhdtirall
honol ogous to, e.g., at |east % 90% 95% 98% z)o

ommwgolxbnucctﬁotlde ﬁmee@ft ¢robefr@fqm mﬁeeczih@gm SEQ IBEO! I(human)

o Y0 2B U Ping)” Py OB BEERY i s PR Pordife & ppjure

fo); RV n aflith mg&{ae&eesmdsgt PY5 AnMeCRRIhAS encoded by a
sequence degenerate to a naturally 5 occurring |L-21

nmlgsitide séqienseihaendedoes & the agmplremenh ef eof of the tprego8iEQ
or SE I D NO 3 i , .Or a .
ngCTeqiie TR alge i e SO - bSO Sepanisions (for
eddPR, thOfucidbtille @Ehtﬁﬁ&@l%/b@ﬁiz@s Sz ké%‘ﬁﬁlethatcgncéaes SAsthreli 21
amno acids that 1s encoded by a nucl eotide sequence
pltotfam Hybt buidmegdo flo-24 Re:ao dﬂﬂdl te gttt ordtatd segnaling (Gzaki et al. (2000)

or.eg nucl eoti d quen under stringent .
sugihe i Do VSRIE i B PUPCSP HQBHE HEGRR BRI Uy 2
siSXATRY Bncd (38 MMGHERbiHE M%%ﬂh@%@ﬁéQE&\%ﬁcé Hasaoeen removed.
Fegi on that encodes a nature -21 “proteln.
bi ndAng‘effclctivbl-yZleanéiliHZéa@l)tp@ptsdlfallsﬁndh Zétwi)&eptu@’thhu ingludes

aki et al 2000) LL-21 | ypept e can be
aéw%elég's%néqra R i cgff%%ﬁlwstsﬂ thaf foF palygepyide dods not
e IR AR GRIEENE FeshBn iR HFRalHuR &l Md sBrt]?Jir‘tW‘ﬂl Q'i‘ pbl¥peptide
signal sequence has been renove ectively

inbera@sn With la-Hainapd Ly &t i de is an IL 21 pol ypepti de that
includes 15 a suyfficient nupp human am po aci d

posi TP Y- tlhéWﬂeprE@FI}/pe‘ﬁf‘iﬂﬁékl&?elsre?f’é’ttor orii$1R”

b TR0 £, SETRARRTak 2 AR AR il [gpabie

oflih&ratoﬁngmlth[,\/h}gl blndlﬂg.tolﬂpﬁ b{eeg. Nof mamniadiah @gq rﬁuﬁﬂe or human
receptor” " " .refer to a receptor ., of
alriuhaﬁmg@n@ of tww%m&femm&n(lbm gnine agid ﬁ,eﬁuwe ofa
l f
mﬁﬁ@g? ?ceungx(?g 910 lﬁflfi\?ﬁ lnlgolﬁﬁeé)lﬁde %?1%@?9?9%@”%%&“%'[ thereof,
ekl aR ipimndid@quageshewnts §AQ IDONDos\hnghahpat SEQID NOR
an_ am no acid sequence of a naturall (\1( occurring

(rhyiReR T & fragmoent thefeghds s i thempluronagion)- (1) an aging %@ﬂpence

RGP B0 TN TEREAS SRACEER SO0 SRRl

al iineakid Rq@ence thevias SEQ IDa@YD @ thiimah) gr SEQ EDN’((DSQﬁiudne) or
seqguence
a fragment thereof (e.g., the mature region); (iil) an amino acid sequence which is

encoded by a naturally occurring mammalian IL-21R/MU-1 nucleotide sequence (e.g.,
SEQ ID NO:5 (human) or SEQ ID NO:7 (murine)) or a fragment thereof (e.g., the
mature region); (iv) an amino acid sequence encoded by a nucleotide sequence which is
substantially homologous to, €.g., at least 85%, 90%, 95%, 98%, 99% homologous to, a
nucleotide sequence shown as SEQ ID NO:5 (human) or SEQ ID NO:7 (murine) or a
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25 substantially honol ogous to, e.g., at |east 85%
90% 95% 98% 99% honol ogous to, an am no acid
wGe egpuesuses shown as SEQ I D NO 6 (human) or SEQ P@I/NE2084/008833
(murine) or a fragment thereof (e.g., the mature
region); (iii) an am no acid sequence which is
freffareereyf @ daheikdry r@da)] (v) ag afineTidid ssyubhcehBoddd-bly a
nucl eoti de sequence (e.g., Q I D NO 5 (human) or SEQ
nyqigatide $ecmu¢q drgpperate t@amwwmccvlﬁ@@ébfﬂ%él\@! ] ntlﬁéOtBtP
segi%rlljcre%r i %)1! thgreg} ks %ﬁqzl iib, I\?@ '538&159@?&%@&9 Rﬁfg (1?&’11‘1116)

["feot’i de sequenc

orhép REN tserédT. (¢ 8., the makurd t%gﬁ)h) @ Vo1) 90 YnirfSlad H3Uenc@O0b at
ogous to, a nucl eotide sequence shown as SEQ ID

16?\@450 @mmmagldsothatsggqugeﬂ@npc]@ﬁmq Wg}ler@p tlaat hybrizes to one of

t 304/ 08483 t e/SUSZCOO4/6908§0363u e 1n ent on Etleoos 6( % 1

he eﬁ%’PéPECF% 011 I 0 A ST Vo) D %4 LIS reoeny

stAMgéht cOMEiGR! ITIR HLG¢e8SEEn dEgRNMRNRLWELIN Rahgﬁat WISHQG YD NO:6 is

occurring IL-21R/ MJ 1 nucl eotide sequence or a

frbma@netrﬂmmh@mé@ﬂ(%i%g SEQ ID NO'5 (human) or SEQ ID

nmurin the eof. 0., the mature
MO o o5 AN A0 A0l il pe B U
Chh@eTBRSiACHHSIat NBL 1098, 8HsREQbAmTHEIreotCdogsgEuence
that hybridi zes to one of the f oregoi ng nucl eoti de

sequBrgR mdewd@ytqkmefamslv meaegtons alsokntiver aSILR(WYO,

bR peishialie i THORLRA s AT 57 Re OFp FPULRBD P%

Nam Mdagé,dgsx%ﬁ&wm 482D AR Ys ﬁ&m&%&éd\% IhecdRRd\Bhain of
deposited wth the American Type 10 Culture

thedLA2earidi [DAl Sorecdiors, ahd,ILUX@Beptars altaie $Ozak enalnt2O00)ATi0k).

98687. IL-21Ris a class | étokl ne famly receptor,
Ugpr bganddvindias, I 1R/MAb! 19a3pgBlpgy inteeeting withigwarman ygytokine

00 408 e K 2000) ,P
roRgio Chigre) Qo & @RI 187 1- DL TR me
pRRPRLYBAYE of STIAIT@ i) @motz((%sg@ 8i 4. Q001 ¥ IS TATZ(GHA; et al.

IL-15"receptors, and IL-4 receptor a chain (Ozaki et

- (2800). (1260® sm;srval)icsméadwmnhmd@am dstnbuthen. | L- 21R MU 1

ceBb THLi T CALES i T Ferguesbesey i ethods and
c&ﬁgosinél)s de3BEbdd G H rwo&lti@d thAh R SRRAE HeAHHIIRY t@bin@ T IL-21R
and STAT3 (Asao et al. (2001) or STAT5 (Ozaki et al .

aélymm)ie ML-2P pRtehs oflesd thes friklgugthyeap he pd)dmcglslueeXpressmg a

cTARp TR R he O e oLy oL Reingus ilaehgl 21 proten in
a HOHREE; thbglr&pregﬁﬁgﬁ bgﬁgua&ftﬁieréncd%ﬁ%h m&&‘]%roﬂe‘n €8, i if one

retains the ability to bind to an 21R pol ypepti
ot ﬂnoﬂ:]mparmﬂ em® wids aes emdvad). fQhd formmgtlh-2d prolypeptide that is less

o R G348 e 8 P BERE L R O s
p@l'&;%p?fd@ thdd is shorter than a full-length, mature IL-21, e.g., less than 131, 130, 129,
128, or 125 amino acids, e.g., between 115 and 130 amino acids in length. For
example, an IL-21 polypeptide derived from SEQ ID NO:2 can be missing the final
eight amino acids, or a subset thereof, e.g., the IL-21 polypeptide comprises amino
acids 1-122. The corresponding polynucleotide fragments can also be used in the
methods and compositions of the present invention. Modified polynucleotides as

described above may be made by standard molecular biology techniques, including

15



10

15

20

25

30

a host cell, or by expressing a pol ynucl eotide
encoding a nodified protein (e.g., if one or nore

WO doe08&Bs ani no aci ds are renoved). One form oPCT/LSRA4/008833

pol ypeptide that is less 25 than full length is mature

IL-21, e.g., an IL-21 of SEQID NO 2. Another formis

CRUSIHKIIPPR @ ePRIEPHAa Hesirdglelstive mutias sitefdiretted engidenesis methods
- .0.. less than 131, 130, 129, . 128, or

@%ﬁ%‘%‘@é‘éﬁ%g’?*’g‘é?e&ﬁ‘°‘b‘éﬁ“&é’e@?rﬁl¥§t%¥8@§9‘e%‘ilerwra%qsds

in | engtphrask Ok biRF@BR aBlivif ot la-MU- POL MRS | !

from SEQ | D NO 2 _c%n be_l_‘rqlgggi ng the f?ﬁgﬁibg%ﬁﬁ{dg\r%&%g to

oag g grorepf the diegicaltahiyitef of the gorresphedihg niadure MU-1 protein,

. A tide co j ses.am no 30.acids 1-122. The
RILIBER 51 GRTE 55 6085t Midichinbiierioaard.-Blepolypeptide
t§ed humhahE-21 ! hi | o esent
T g e e PeaRh e RSt FIRAR B SMtccules,
cehowejakby(3hetimaldenpyhasphorgbutidn and/6€ sdtd/atibh 6f Qbroteins, ¢. g,
sgg;%&%%ggzﬁaggglug)ng 15 WD 2004/ 084835 '
/ £80/0g fhdnedydatingne. 84 stipplatipg oadesrersivigr ed
gsilrelation LRt SionS) [ : enesi.s . met hqds
Por by e pollégﬁnag]rogégf%%%i C%ﬁ?lérgcglto Hg%ﬁu |l%§°t3’bt5’r%$?"é"t e
sedretgom and/eosurdealpsfiinensic cEs ephrRedls (ED3+OC0RICRLels), NK
%%}'vihédgf "qINU-l or IL-21R polypeptide refers to
CBire S0t TrdPATORNABERANS BEHERYAFYIeRt i viti es of the
cor r aSRRBFLA G TRt J ek, incl uding, .but .
not i m g&eigaxtagﬁg( % 2/ %2?%%%?‘%8“’ \r/‘lmefie%, t"él.“&g‘?ma’ﬁﬂ%h pRjentiates,
utd(uicesan' dtlp%r@)isem}znz;mepbﬂldj@ bi¢legigal acﬁivh@%ﬂlaﬂ H:—@ilR/é\/IU— 1
ol ypeptide); . (2). associating with signal transduction
pﬁlgpé&ﬂeeg’g., ah !féﬁ)g,IC%J @ctiyiyigs;depegibed thiergint. ak ¢rregample, the agonist
ih&9 ati 3 Lyat i f.stat proteins,
RSP B, DR RS e AR Bl Rl P Fgent an
agongst intstatywiet NI R Endigmtieasédpior cR4iR) d.6 @ty Hbk;
differentiation, eff%ctor Cell9fﬁﬁcfibné,gsﬁgggﬁggrﬂmpmr
chin.i onaxample, die agenitOcrosstinks 1lo2] R andly oytokine véceplor ohain.
i mmupe cell s, e.ﬁﬁ T cel@zngD8+, CD4+ T cells), NK _
cel | & UL, 4 therapgticalbeetiergv KBl pé ey dled) /ILAIR agonist
refére € Seafbiht o an hbend Mohdiri N i a
agent which potjm(lan%‘? at es, lg%ﬁ%ﬁg}géu@n Sgtggﬁée?{/\n&]gfé&’le ose
acgwﬁ@mg?gn tonesuby Picbie@.ag]iawain @atienyy iat dé)teﬁllgpfedaﬂlng the severity of,
| L-21R MJ 1 0 eptide, e.g., a biological activity
s s Hap SRbloRS,of &xisoples, - g he disgster ag desgribed herein,
1 iRpesIaRiAg WeldirviPalBf thdd ek R0 YW ik
° r;oltp%ep%i de. In one (tehﬁc‘?gg‘lfé?rteé] f)mgnﬁwl gxd%ﬁ!lgétm Hisiabropee of such
trggtmpnt} L- 21R and anot her receptor chain, e.g., they
cyt oki ne r.ecept.or hai n. For exanple, the agoni st
crossf P?ﬁgshefeilgﬁ fﬁf%\tﬁ’@r?%?tlaumﬂeﬁavq wnepitopf ahli-Al/IAZIR
RelrdiGE 8 &h arourtld Y4 i3 RYaeShisP S nt" of .
o [L-21/1 L 21R. AT E AR RABLIEEhIN S, ATREDE, 4o single-
orggfiplevduise Admmnigfation to ¥ eybjetp0eg.si h@hen patietlih pRVentRSE
dio.aqginistratioF to a subject, e.g., a human patient,
ey, P RECUrreBgRe thﬁ Op§gb g EegReniog of disorder, e.g., a disorder as

described herein.
The term “induce”, “inhibit”, “potentiate”, “elevate”, “increase”, “decrease” or
the like, e.g., which denote quantitative differences between two states, refer to at least

statistically significant differences between the two states.
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anel i orating one or nore synptons of a disorder, e.g.,
a disorder as described herein, or in prolonging the
wae onioseaBs of t he subj ect beyond that expected PET/UR®04/008833
absence of such treatnent. As used herein, "a
prophyl actically effective amount” of an |L-21/1L-21R
25 apRdiesh “ireé@HiBinktfonZin &P bHteafmains tHat thb/debntd 4R given
agoni st which is effective, upon single- or
swgﬂaﬂtlﬁlw@moamﬂomlm qither gmu ten@uslumr sequentally. If given

i reventin
selERANE A R rsel B BEURIHIMPoidls rRREYP ol s g of the two
cénbundisPrefefBey stabdetleste mba@féch% &rRentidins @trtme site of
"i nduce" |nh|b|t "potentiate”, "elevate"
U€men@ase "decrease” or 30 the like, e.g., which
deno nt tatiyve dlffersn es
o oS piihib R iSiof proiEp? BEFR 10 § T RS or more
oﬁ@ri‘tﬁ%ﬁ@@@ﬁﬁ:db@ wagked RRdidties, &4.8hBkein i ek, Zﬁ%rQ@l 8@5
PCT/ US2004/ 008833 The term “Tn conbi nation" in t
mogtieexte coeaagtly ssaecizthe Fhyemowtias eargbesdrecty bsqoaquabﬂ y
nt eppor aneousl| Y; ei t her sinultaneously or
chlé‘aﬂg PAPICOF iKfon  sequential |y, at the onset of
adm Gdqpbhd sRmILor hbRoRRBNE. £ oMQENbout 88 shdjtﬁ%c@fdentlty) to
the two conpounds is preferably still detectable at
thefst@rntasalissdoscd hereat aroakso avtarttorﬁ ¢his ppmdicafiors Inrsemieremritodiment,

G W ewaPe AR 00 81 Py et B A odelh I e,

999, ok BfbhefTOA Réth&Svel £ s@bstar¥faPid@htity Ristd W thEheé18ica]dYsegments
the npieties are coval ently asSoci ated. The noieties

Wdhl’nybmhm undet $ejectizs bybratizafioneonditonneg. dughy atrmgspacer

d:lzlélggfel E:%T%g?ﬁssg,g% ot :Errgnellptg)réﬁl?qr §t§;1j15m b‘gg pﬁéelg Getls may be

piRSa R RSl dinclpEed) tygstel 6} iR BaflaR9 pBAFiEd Bf sbBiafially pure
app i cati on. | n sone nmbodi nent , € sequence

fordent ity can be about 90% 91% 92% 93% 94% 95%
96% 97% ..98%,...99% or, hi gher. er.ngtive
substaftlatipns ¢feheme g&xP’éthq‘&&’i‘éﬁ‘ AEL, &i’&‘%ﬁ% tyg sgAuences (the

tetrfid Fefsed 1n‘ﬁér£lllanl§¥§f1§/ Hé[%ﬁl Hﬁ?&?foﬁﬁ!ec?&st foKlS\g? gﬁé o @ﬁ(@eg Qre

conditions (e.g., hig ngent 15 [ zat
alcgmed lfdm (quma)a,l compaﬂmn@ummlsm'(mgt, gabs ed]ﬂ)ahtraduted Trhene or both of

guclelc aC| present. |n whol e cells, jn a
Et pg 'Sl,ggﬁog a{ﬂm ?’Fl‘g 1%pcp1 s?)qhepq?.q o8 oBttlmal alignment and non-

hatt g]f)g@tﬁt éeﬁﬁérﬁ‘,e@%%e (flﬁé%%degailop EdAtbAr R0 Bgﬁ)c 5o 5. n?ng%fened

equence 1 dentity tween t seq

ethbodiment, ehellsegth bfit esfeleacegegidnge b geddrpr arrepamsbﬁ purpesks is at

as follo The sequences are
least 30%, pre erably at least 40%, more preferably at least 50%, even more preferably
at least 60%, and even more preferably at least 70%, 80%, 90%, 100% of the length of
the reference sequence. The amino acid residues or nucleotides at corresponding amino
acid positions or nucleotide positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or nucleotide as the corresponding
position in the second sequence, then the molecules are identical at that position (as
used herein amino acid or nucleic acid “identity” is equivalent to amino acid or nucleic

acid “homology”). The percent identity between the two sequences is a function of the

number of identical positions shared by the sequences, taking into account the number
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20 aligned for optiml conparison purposes (e.g., gaps
can be introduced in one or both of a first and a

w@E emanghsadi no aci d or nucl ei c acid sequence fopPCDpPSi00E008833
al i gnnent and non- honol ogous sequences can be
di sregarded for conparison purposes). In a preferred

o £SO HNIRAS lenb i@ rle8DEdD, Vhich 8l & BORRoABHAGDLStRhdI INEAment
for conparison purposes is at |least 30% preferably

ofathe heastquédds. nore preferably at |east 50% even nore

preferably 25 at .| east 60% .and even re prefera
bt 1 BACtomsgiroB gbaeasnues lefi)d/stsmméoq %?Pﬁf"r‘?gb‘ﬂemft% ctween two
sdqBbiRleE @%é%Hﬁ?ﬁ%edmﬁﬁ%%eﬁ%&l El%%PgHSST% comparison uses

nucl eoti des at correspondi ng am no osi tions or
thetA R ptdgtiem fiogi the d(SG aofwhitegnckageamed gcdfvam) amd parameters that
.positign in t?e first .seq%ﬁnce is occggied by the
6; t BO

inghide B0 67 ACqrg TRRIEX S¥ TR, 83nRAnalY 0h &2.targgp extend penalty of
r ' y in the second sequence, then
41 gaﬁgﬁg%ﬂpg%wgggé?%gﬁ$ical at that position (as 30

usedAbasei liereinj the tami ‘thybridizecheiee staiggeht conditiond’yesdribes

equi valent to amno acid.or nucleic acid "honnlogy").
cor%ietl%w_é feehridiratien 250 Wathiree o iPRESR! REN BefeaTe KaoWR [gthose
sl{;f;&fxﬁ' B2 bnd B be”fég‘ﬁﬂn OfrrREmol &8l i9t delgéu%)sBizci}b%Sl/ hn

e sequences, taking Into account nunber
Willey 20 84n4) 84838 IBYT 61326 04. 0A§Ed3s and ngagscord mekthdid are
| ength of each gap, K which need to be introduced for

d%{l qgaxpl tB‘Ttir@ﬁqFFé‘ﬁ? andygithep gan %uggq M{@@ged;[%émple of stringent
h kiori ggrécﬁ,l\%%ﬁﬂ%‘ \ﬁg&ﬁﬁzﬁf&ﬂ iff %E{e{oﬂldﬁg%l%d&éoqﬂﬁé %ggfte (SSC)

entity sequences can pbe acconpll

atlbo igd ROTaSH foewea iy oAk ofth@od whilds il 02 XSBM A, 1% FDUKSHCS
the GAP programfrom the GCG software package
Apgiher gegpdoed stangenpytaidetasion conditionsyre duleridizaiongs @ $IC at

' tri i th I 2 £end
A RS e by oot B T S5 By 3R £33
fd#ﬁl%ﬂ_e{h%{;ﬁé of stﬁﬂ§en& E{rﬁﬁdiih‘{i%h!c@ih&iﬁﬁnyﬁg %Zbﬁiéétﬂﬁ‘ﬁﬁﬁx SSC at

condi ti ons" describes conditions for hybridization

atzud 4 5%(S Ho hayyedShyr omegermhore evadhdsi in 0L X 88CkOdYSDS at 65€ke
10 skilled in the art and _.can be found jin Current

Prsi@aijxoiungent hrkisitign cerdionsare hgiizgiioayn £XSnsat about

Y 3.1- . _
Al of ol oty 1 RAROUSE L SIRBEES ppicutny
prefdirddehighl ¢ strinfert lcohditio an@ ¥ goheitiohs Siaf $H¥ARBe used if the

hybri di zati on conditions are hybridization in 6X
PEABIQNer ErinseityB ABYHWhet eenditigns sheddpe applieshio detenpme if a

f : . hes. i .SSC, 0,19
LB 0, 0 A A 050570 S s SRS Bl Py

6@ dbIdvddSHydTR dRYiktTre Qiadiits 1a00.2KNS §CX 136EDR at 630Ut 45C,
foll owed by one or nore washes in 0.2X SSC, 0.1% SDS

at S5HE2V/N.-21 Bragpeists exayrhalv e additignal icomgeriativg br nati-esseitih amino
ac(ig Q%s?i{u%%s,%ﬁcﬁ‘&? Eé)tqﬂia%g ta isu nstétn?ia?éfe%%%n ?ﬁeir functions. A
“conservative amino acid substitution” is one in which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families of amino
acid residues having similar side chains have been defined in the art. These families
include amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side
chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,

asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
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about 45C, followed by one or nore washes in 0.2X SSC,
0.1% SDS at 60C. Preferably, stringent hybridization
wa@endiogdsehs are hybridi zation in 6X SSC at abopdT/B82004/008833
45C, followed by one or nore washes in 0.2X SSC, 0.1%
SDS at 65C. Particularly preferred highly stringent
ale@ineli vialipg|deoirits] isohRcigeptotih®) phehPabninb ol Hi oBtheUG P opHan),
the practitioner is uncertain about what conditions
befardraAnghesksidmehiainsd e 8o threerings vialing.fisleuains)) eadi proniagic side chains
wi thin. a ridi zatjon limtation) are 0.5M sodi um
(ep%']’otgrrﬂ%h ee&yeg%aglﬁg’%atrypqgg}&n’ %"(#lfh(? d by one or nore
washes at 0.2X SSC, 1% SDS at 65C. 25 |L-21 /IL-21 R
a%oni sts may have additional conservative or
IpdWlledERotdomistani no  aci d substitutions, which do not
have u pal effect,on, thei.,r functions..A
e onbBs DaeThE2 Mk Aeemat FR fiat Pelocs ARS FaRgRisins capbe s
IL-PEpSIybaRidacE 8, & BSnEN 8r InBiriné ﬁﬂb@‘f}_@@p@f')__ﬁdé, 8NarPABLNe fagnent
residue having a simlar side chain. Famlies of amno
tharsiofl (& @54 buwen Ha?l polypéntideapmpridiag chadmiohlaideschesae shown as

SEEIRIS A b Bl REh R o Wy A T Pfcota
sdiuSidedhH®N as BEQATENS! U@r a GhfleASe AtQedlt 85RSPH,! 99 308 or more

glutam c acid), uncharged pol ar side chains (e.qg.,
idghywil Heretolis pattegegien o SEQAM NO; 1 thet émedes dhimeiwrg Re?l

PR S o0k B bRigR b OB B2 I EA R ABo b linne 1E. 210
pd;%&‘;’ﬁtiﬂ@ or S QtRRGHRfenPhelebN.g PARRYVIWA BRI PBlypeptide comprising

oni ne, tryptophan), beta-branched sidé chai
theengng a¢ith sepenershowal as SEQ 113 DIGedcorreayoded dyarowkepiide sequence

R T ——
tHebet @164 i AR FOOPRRS fdReshdHKEr hEndBE BRAS iRA%uman é)rimate, a

conposi tions cah be an |L-21 pol ypeptide, e.g.,
béwingnndko farth.ne |1 L- 21 pol ypepti de, or an active
fragnent thereof (e.qg. ,..a human,|L-21 po epti de
conpfEn® geif feusheei ot deid pgg@se%?é agmwﬁwlyv 0 qﬁObexamme’
: ) Crelud ol
S S P R e T e U
AeccSHQUENCH 082. AaasemP by dBOMsedIafihandBI2 lomucleotide
nore .identical thereto)(e.g., the region of SEQID
sqqoencerip preseaiebbRleWa mature I'L-21  pol ypeptide. In
anelbglaeghadiafBiacct iRyghbeal/ Ll R @p@bh&itat§a Fatccagtee
ourtigpendcat@ lgagpodarpeptdadetgiictapa @t by tragrmpga cactggteca
1t hepadfcapac cccaagalri FRgaFEIZR pOtIASEaa Gégqft?ﬁgﬂ ditpAgpgatatc
L8 h&oRH628 i He S e S PR g%tzﬁg?bg ety cagctecaga
ag acaaact .agtggtcagc Lttt c_tttcaga ccraactaaa
senca0est YT £ AAEI et B dsedience: 18 - stlown. A% SEDCEESLa25
38O gl aa&facat SRGHELGR gatady§asdag88849290%6c 35362983 Qcccttcatg
apDngat denki cRlgaaddweret@rragygaaatidet2dagpebyprphadeatriomeca

1@hcehertaghmaEltcagcag e, t cAbFRAgUARIR CPFEFPRBtIagIatt cctgaggate
541 taacttgcag ttggacacta tgttacatac tctaatatag tagtgaaagt catttctttg

601 tattccaagt ggaggag (SEQ ID NO:1)

Additional nucleotide sequence information is available, e.g., from AF254069
[gi:11093535] which provides a 642 bp mRINA sequence encoding an exemplary IL-21
polypeptide. In some embodiments, it is sufficient to use the region of nucleotide

sequence that encodes mature IL-21, e.g., without a region encoding a signal sequence.

19



10

15

20

25

30

bovi ne, and so forth. Am no acid sequences of |L-21
pol ypepti des are publicly known. For exanple, the

womkestsstle sequence and ami no aci d sequence OPCHUR00E0NSS33

IL-21 is available at 20 GENBANK(r) Ace. No. X 011082.
,@% exenpl%;y di scl gsed human |1L-21 nucl eoti de
ieRe acidsegyense At anexsaary matyethyamg L | gmiypeptideis presented
wRag@t ctage tctactgttg gtacttatga gatccagtcc 61
t ggcaacat g gagaggattg tcatctgtct gatggtcatc ttcttgggga
cactggtcca 121 caaat caagc tcccaaggtc aagatcgcca
cgtcaac ttatagatat 25 181 tgttgatcag
%@%@Mﬁ@% FeRA PBRRE TN CEGSAEAgEQOKBQYKSANT
CNANE RIS BIgRgK RICRIBO LN At 19R G99 €BIED ¥ £k k 56K BFT ERFKSLLOKM
agg cccaact aaa 301 gtcagcaaat acaggaaaca
%%%ﬂ%%%aﬁ%@ a? Mat4haaa agctgaagag 361
gaaaccacct tccacaaatg cagggagaag acagaaacac agact aacat
gcccttcatg 421 tgattcttat gagaaaaaac cacccaaaga
at t c dthagaatuzget taaa atbasatr parﬁgm%c)aléézlala?%@} Ndlube 408:57-63.
@@%&@gcatc tgtcctctag aacacacgga agtgaagatt cctgaggatc
enrgth @i‘g‘@n‘fq‘égacact a tgttacatac tctaatatag
tagtgaaagt catttctttg 601 tattccaagt ggaggag (SEQ ID
NO: 1) Additional nucleotide sequence information is

MRPSECAMER TVd. 0. MV FHLE R ARG QIEGIM MRG0 35AR) @b Ly p

[ n di ng an exenpl ar
e g G o T N R L A
KERILTCEISEMS YEK KIPFK BFH.E RFKHLAID KT HUHI SR THES EISe QUBRE € p

nbhakyencodes nmature |L-21, e.g., without a region
encodi ng a signal sequence. 19 WD 2004/ 084835

PCT/ US2004/ 008833 The ami no acid sequence of an

exen%hary mat ure human | L-21 pol ypeptide is presented
bel ofydditional entries providing amino acid sequences for human IL-21

PRI IR el Rhitowd B Srelineb w3 Y5 1 imerteuicn 21 (Fiomo
sApRIER! £INVED K3S6IEBKORSTONNER kﬁ@ﬁlsﬁgggﬁnﬁgf@@ ERFKSL

@8‘“” | HOHLSSRTHGSEDS ( SEQ | D NQ: 2)
8ldeq e ROEbIAAHAE 2. U inteddeukis AL Ndwak satiersl];,  ( 2000)

E R N XN X

e
QEAPRHAPEARGL I DI VDQLKNYVN
gi[ARYR2657|gb|AAH66261.1| Interleukin 21 [Hi ens),

.EFL PAPEDVETNCEWSAFSCFQKAQL KSAI\(T(S\WEBIW%I KKLKRKPPSTNA
gl@ﬁ@659lgblAAH66258.l| Interleukin 21 [Homo sapiens]; and
gi/42542807|gb|AAH66262.1| Interleukin 21 [Homo sapiens]. The human IL-21

polypeptide can be a variant of a polypeptide described herein, provided that it retains
functionality.

IL-21 polypeptides can be encoded by nucleic acids that hybridize to the
nucleotide sequence set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ
ID NO:7, or the complement thereof, under a condition described herein, e.g., highly
stringent conditions (for example, 0.1X SSC at 65°C). Isolated polynucleotides which
encode IL-21/IL-21R proteins or fusion proteins, but which differ from the nucleotide
sequence set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7, by

virtue of the degeneracy of the genetic code can be used. Variations in the nucleotide

20



10

15

20

25

30

KHRLTCPSCDSYEKKPPKEFL ERFKSLLQKM HQHLSSRTHGSEDS ( SEQ | D

NG 10) 15 Additional entries providing amno acid
waeeguosuses for human | L-21 pol ypepti des are aBCT/US2004/008833

follows: gil I | 141875Irefl NP_068575.11 interl eukin

21 [Honmo sapiens]; gill 1093536Jgbl AAG29348.1 1

sdqbidel 8kt Brtk In B ROPI ID NO:3, SE ID NO:5, or SEQ ID NO:7,
gi | 425425861gbl AAF66259. 1 I nterleukin 21 [ Hono

whepisensiuseby point@5HAEE8dIGH indiHee 26@lifidations ear dekbaud.

oD Sahensl bogial b i AL LTS, SRR
c&hédﬁéﬁ%ﬁ&@%bl@ﬁé‘ﬁﬁ@@%lim% 8F BHké 11- QilpBiSJBEEthe ora

sapi ens]. The hanman 1" pol ypeptide can
fragnexamherecﬁf adpogy ispd iade sdesdmdety, ber, elpnlyppptnﬂﬂ (dexd a GST,

t retains, 25 functionalit I L-2 Iy tides
2‘ B@‘%HE‘@B%‘ ;?e‘iﬂfc?F"e?rcar’a\‘é‘?rH‘ém@%h“thé?‘ ’iT‘EE‘%F’@ fge anFc
0 Jaﬂgg
fr [\%ﬁ%ﬁ ﬁhgﬁr%ﬁﬁﬂief’iﬁarﬁ@%%r)ﬂ dfnhé Uz.irg%@lé s 1%31&1%5% 11, IgG2,
Igt(}Bei[W JgMn dek 1, dgAb,rith amhlgﬂaascrl bed herein,

A R L I S 2 B
ot dﬂLf %léié fr%%r?x%ﬁttﬁ et s%b Ié: e)“ SF dt %x%glteefh@ Sfusfl&ltjtni'?mh 95}1 1nclude a

e nuc sequence set
pé}i})dhl(])nkd:rf e@E@ﬂgﬁlm&er SEE%:dUDﬁ NO26, maxe psEeYyaby, Bit» EO dmymo
V|rteo e e nrac (0] tegenetl ode n e
a%%l& englhit 5? P%‘f’fhd%?‘ﬁ‘i rﬂﬁ’&‘P%df‘Fiagl ﬁbgttc}o%ﬁmf/c@sm@ acids in
tmgéé&!%ﬁé%%lé %Os%ig%ged ﬁé)%% H%%S@éoréﬁhn%%% alin'ser §§Q Th and Ala;

therpeptdaisidcr melyples niGlyaSeatlemest. dn other embodiatnts, the fu310n protem

nodi fi cat i ons can al so be d yet ot her
ing i Refftds linkgeand the mt@eimﬁe@gswfig% a sequgnqe jigyigg the formula

l t
(gl AP, SO Pl {RER S 2 S A n e iR
and, IreotBer, eniusitrdeits, addﬁﬁ;ﬁﬁ:lcumo‘hmmdtsmueﬁc@ cande added to the N-

poI ypeptide (e.g Lex-A, MBP pol ypeptid
0K d@i’éﬁ@‘és erth%\ﬁlsrqﬂmﬂ@m f@tfwllwtecﬂ@ir%swnnéqtmpﬁ@nd/@r golation or

f |
pln! FOGABbte B DRI 693 Mot I Rl lfons
mbipiles, |6%Q,1GST,9H\&6 tdgg PBLAGthg) §b) exahipe, fthksﬁtsfd)nmroﬁeﬁi may
additionally include a linker sequence joining the

acld_g lly bg ligkeq 10 2GRT fpsigmaratein & vhishdbe Bisipnmspisinsequgices are
fu%é(ﬂg)tlhg C-{ept%mfuy‘f'ﬁC {3 C%’PE %.,%llﬁgtﬂldn@‘g-ﬁ‘gﬁfeqase) sequences. Such

fusion proteins can facilitate the purification of the fusion protein.

In another embodiment, the fusion protein is includes a heterologous signal
sequence (i.e., a polypeptide sequence that is not present in a polypeptide encoded by a
IL-21 nucleic acid) at its N-terminus. For example, the native signal sequence can be
removed and replaced with a signal sequence from another protein. In certain host cells
(e.g., mammalian host cells), expression and/or secretion of IL-21/IL-21R agonist can
be increased through use of a heterologous signal sequence. IL-21R proteins and
fragments thereof can also be produced using similar methods, e.g., to provide an

immunogen to obtain agonizing antibodies that interact with IL-21R.
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peptide linker, e.g., a peptide linker of about 4 to
20, nore preferably, 5 to 10, amno acids in |ength;

wo bw4pes83 de | i nker is_8 am no acids in | engt hPCEES10040608833
the amno acids in the peptide linker is selected
fromthe group consisting of Ay, Ser, Asn, Thr and
Al a; A dhhferreqtfusion praikiarcah be brudiesedby3tyndaat reebbimant DNA
I n ot her_ enbodi nments, the fusion fgr otein 15 incl udges a

tepupauege For eresppledoNAHeagmants eding fok e diflereniqrodypgptt
' . l. - - -
sHEPHGET NG i e aglolichoin ok ni oy

e.8, b$ embbydidtdnntedhiaed oreag ger-cadel feirpindfor aightiéh, assttktion enzyme
sequences can_be added to the N or C-termnus of the
digegioprio prayida far erprepidate taran, Biipeds of ephesiyeeads asgpropriate,
o RreGihont B 8t e ol LB i Ghe AR T Al ighllpn. 1o
ardthdTRBbl@gent,&h@ fusidaEne bhis be §yathesizbd\&y tatkenfi®tial techniques
~exanple, the fusion protein may additionally be |inked
inclynding@stomated BN osyorthdsizersn Aldrattivehe PERsareplifpatior phgene
gogguences are. J uzcleld. t o tﬁ‘e C- teerm pus olfe {Oh% G?T enta
TgIENTS Ca b AT vang ARALY BFID) PebRli egld cogplfmentary
oVedBdn@E bEHRLR 1S cBetAeidehé ﬁﬁ%ﬂ&lﬁ@tlﬁﬂédﬁ dubddquemiPbe diRaled
fusion protein. In another enbodiment, the fusion
arpk rgamp hii¢dsto; geoerateerschamiae gensl ssgeanse §legnfar exandeqhesubel ef al.

G Epus BRI AP BT B AR S, o7

MUIrdREN TS ex fREsiOX AEMRbI8 ard dienhiaiciall§ aSAitiBR theCHEENEE fusion
can be renoved and replaced with a signal sequence

mpretinteagroarhEg regioptodian immyneglobualimhesys chaw). | An 1-@14L;21R
manmal i an host .cel.l s),, expressi on and/ or secretion af
oIS PO ETR Ao AL OB PO S A SR NG oG ugl that the
fu?ioﬂ%&%@'i?ﬂﬁk&l LA o3R8 HEMGRoglbbuldr oLt €l NS and 30
ragnent's thereof can also be produced using simlar
met hbdsomesengbadimentprtbe fudengrolypeptidesage exisbasoditganrers, such as
agoni zi ng anti bodi es.that interac th 1L-21R 21 WO .
iR (D84 BIBORE SO SBP ORI L St PRREPUngpr muceic

PACHEbTnEHE (% RUGSUIERC, Y o8 oA SRR ROV in the ar.
di f f Brsenie gbodirapits,dhe fisst gobpemiicancuddsdali-dehgtiofe? hEt-21R
in-frame in accordance with conventional techniques, .

agonst polypentids) (&gi» Ng-%uiﬁﬁlﬁ liRrpetsielys flzfgfgréfrn YREBlide cormprises

P i e ot o . . ti

bt Bl ey, HABLIOD Ryl O seRghifEpride afEat b cluded

inthé éssi orepreteilsisddPRPPLDPLLBS B HP & EQ D MO PhoHdesitals ene or
treatnent,  to avojd undesirabl e joining,. and enzanatic

moreping Reids gan agrationally dsdwertad Retweem thefirs npbynsatide wmarsty
a1y G0 P2 hnd ' ol
o R O AL R BB hloR g pnd BEAR AT v bR
anpl Thé¢ sabhdpolgpepgidnés preferghipsslableain fignecanbodithentsf the second
usi ng, anchor priners, that %Lve rise to conplenentary .
polypeptide enhances the half-life, (e.g., The serum half-life) of the linked polypeptide.
In some embodiments, the second polypeptide includes a sequence that facilitates
association of the fusion polypeptide with a second IL-21/IL-21R agonist polypeptide.
In preferred embodiments, the second polypeptide includes at least a region of an

immunoglobulin polypeptide. Immunoglobulin fusion polypeptide are known in the art
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10 overhangs between two consecutive gene fragnents
t hat can subsequently be annealed and reanplified to

w@enensses a chi meri c gene sequence (see, for ereENpPEmP4/008833

Ausubel et al. (eds.) CURRENT PROTOCOLS | N MOLECULAR
BIdAORscr A ) reogver, nan
expr esssicgﬁ%{e}lcf 1 ggﬁée%g%fgfé%q@ S%Qisﬁﬁbiéz&lﬁég; 5,514,582 ;
BAtbH47;and 315611 65moi ety (e.g., an Fc region of an
i mmunogl obul i n heavy chain). An IL-21/1L-21R 15
agoni Sr5OBT Ty neni® It secord polypeptide compried al fafl Qerfoige h
itHin 1 | r ch that the fusion noiety is
i g oa PRNBERIRY D) A Mostran Toreide camprisemisss
tharb fudli-lepgth Smniune globski® PopELpHREPS j, d X1 5 ne38ai
lﬁbi nmers, such as di?r%rpgép\{e.g%%" ﬁgeﬁ%&%fgﬁﬁ’ Reght Chain, Fab,

Mo Ot reF 9 sespnd pelypapside Tareintluds thedtwaypetptih 8Lan

iRl =Y cids.encodi,ng the first pol ypeptide,
1B Bl el 1R R0t ROeoR i s s e regdi of an
unmwoglebelibpdliypEprids, the first pol ypeptide includes

full-length | L-21/1L-21R agoni st pol ypeptide (e.qg.,

'ﬁg' 217 seise P?Qd‘ﬂteggﬂftsrfwidw?%dgﬁti?ihagtllﬂa%rﬁg?gpfdndﬁon that the
°D oﬁ%g‘%tgﬁ% F RS ‘§rE" 9 é‘ﬁ”(ihgla‘f%? Hamugaglobwin kravudeain. Fo
effbatof fusiGon PeRided for gariplb bl (EQLD. NQ 9)..

IL dIﬁSi' red, one or rretl)drﬁgei am nclgéﬂat\gli%jgﬂgg’n%ggé?r{]?lgﬁlﬁ‘laf‘?/n and T
celbdsrietite astivietsre fir axmaple; UStPapoi Woe 1368 1010 MIEModSror

DL Sl L-21/1L-21R agoni st noiety and the

2SOURE T ML el e BRI B et ippan sttty sre known
ipthefagtr d@bbiye sabotine ' the secon

o) by nt thE SR pEHBARITIL Faw b1'Fo BFEED o he e

pol ypeli_;r)lti de enhances the ha
i g Sgionsgi s ittt AL
f°§eq‘81 Legg&% ‘5’%""??&&1 itates association of the fusion

pol yPReisoReediLL/R.-S8E a8hid b SR 43900 -

pol ypeptide. 30 In prefé(;tglrl eb‘@#ﬁ%ﬁ“ﬁ%ﬁpg, ”Eﬁi}‘%rglf‘dﬁﬁlybe

ORsEIN) Y Epkadde anmesprgsiden erntiod sefuece agh @tHRTHMIY or pED expression
e. . I mmunogl obul i n fusion

i | obul i | tide, .| mm
Véﬁo ygféglto ?e e‘“g{]aél%gﬁ%gﬁ%q-i’ hﬁlflmﬁ Agifls Reg 100O14R3049054838), in order

t dudSZRON6RAPRS r ribed in.e.qg., US
Oggent Nos. 5, 51%,11193’21?1‘?t 1’?@%@’? é%?’%ﬁxl?%??%g?msohjﬁ%}%% are
knowngn thejart. AGeneaaldn&hedsSof b&presding £QBMbRAROSLIEA Se alsd Rnown
anﬁ%?é’@xde g] %B-elﬁki ge onprises a full-Ilength

[ mrunoé'f)plg i pof Mgthodain Epzianology 185, 5R@-566 ¢ A0, As
defity R&Bini ‘9 ' an full-length

ei nunog| obg??ﬁﬁgglilkyéfg?g% iﬁ’gi}n ziiy%&gaﬂg oﬁgéwcgg'a]ilgﬂteq todpm a
coxalantrhongtdstwdenlaartiew]ar polyhaclediite e06dRE a PRIYRRAESRst and the
ex§RA0g; L nel l%d t he heavy chain of an immunogl obulin

éof%‘éﬁ?ﬂ @Z SCAHARCes ab%ﬁh IPEARPehe Betdanf imabsidest, fie2For
anétBet R DIL-2MR apSHIHt) %%XB%Lédrb}pﬂ%P ) \Ivgl%h has been transformed

(transfected) with the ligated polynucleotide/expression control sequence.

The term “vector”, as used herein, is intended to refer to a nucleic acid molecule
capable of transporting, or sustaining maintenance or replication of, another nucleic
acid to which it has been linked. One type of vector is a “plasmid”, which refers to a
circular double stranded DNA loop into which additional DNA segments may be

ligated. Another type of vector is a viral vector, wherein additional DNA segments may
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In sonme enbodi nents, the second pol ypeptide has | ess
effector function that the 10 effector function of an
wao-eoonmgiseh of a wi |l d-type i nmunogl obul i n heavyPChas1004/008833
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ucl ei ¢ Acids Res. 19, 4485-4490 (1991), in
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retl S &S adRAGkihIIEs AR LRS- GSIERRAGHULLS) wREAYaICe wibdent
such a way that the protein of interést (e.gqg. QI{
fumctiomnot her | L-21/1L-21R agonlst) i's expressed by a
host_cel | mplcgﬂhas been Iran r med élg{ransfected
wi t hTRRETR; GREUERIOY SPHAIET &8 iht é)I%P& €8 RIS pfrinancers
r [
o rep O o BE IR e PP Thto i ol the
trﬁlfsctlpm‘rsmretnlslagpn of ths uatibody dhginngenad. eihmhcregtdatory sequences are
replication of, another nucleic 30 acid to which it

depgabesk &oT qxARRISH In epeddely &ensﬁxgreeéflev Technglogy| Mstfropts in

foRr
g Ak PELL TSR Peoby 4 Dk ggiav,
thésoiliR¢d inythe aio thav eetdesigh of thewixpadssive etqor, mdimﬁeg the selection
addi ti onal DNA segnents may 23 WO 2004/ 084835
ofxeanlpkgry SRANORSS gey degend fQ’a%“éE factars as the chpicgiof Hredwgticell to be
n
iR D, e T Sr SofesGRARRE i h BHLRN DM AR ALY
sdo@eices ifed mmmhﬁﬁshdsaveln@cpaedsmhﬁaudﬁ vird) elegmdmtmlat direct high
replication and _epi somal mammal i an, vectors). O her
lygls 0§ PEotein expressigihin ragnEgha cellinsish jas Aroyerieis a8y of srhapgers

dérWeﬁq:F %Fg llarfxtrg éi!% ?fpoqgﬁ c{kS %g?lﬁl/llru%@MVg (such as the

I'ntroductron’in ere

CMVEP i sradtedlertafittd), \smhﬁnt\hmsm)s(tsvgemmf:h as fiersaner
certain vectors are capable of directin

pxmterdahancens adpaaeisus; ¢e-ginherpdenpyrus majorqate promoter (AdJMLP))

and polyoma. For further description of viral regulatory elements, and sequences
thereof, see e.g., U.S. Patent No. 5,168,062 by Stinski, U.S. Patent No. 4,510,245 by
Bell et al. and U.S. Patent No. 4,968,615 by Schaffner et al.

The recombinant expression vectors may carry additional sequences, such as

sequences that regulate replication of the vector in host cells (e.g., origins of

24



10

15

20

25

30

are operatively linked. Such vectors are referred to
herein as "reconbi nant expression vectors" (or

WG 20vplo§4833 expr essi on vectors”). I n general, exptEBES10041008833
vectors of utility in reconbinant DNA techni ques are
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mammal i an host cell expression include viral elenents
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AT PP LS < fSSipPriseary Bognts, HeLa cells, mouse L
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pronot ér/ enhancer), Siman Vi'rus 40 (SV40) (su
cdlke SV40 pronnter/enhancer) adenOV|rus (e.g., the

dengyi t ter (AdMP) |
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cﬁ’mﬂoﬂ se;que@des inok & rﬁor’eF?MeendixpMEswﬂ v@ﬁBrsG’ﬂlﬁi hilplﬁgzimgfahriﬁrect

et al. The reconbi nant eéwregflon vect ors nay carry
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b@poducdrih éissctreets asiag Gﬁ)rbpmdé t@&tecﬁp&%tﬁﬁeoﬁééﬁas described

abh())(“gg.ronycin or

Alternatively, the IL-21/IL-21R agonist protein or fusion protein thereof may be
produced in lower eukaryotes such as yeast or in prokaryotes such as bacteria. Suitable
yeast strains include Saccharomyces cerevisiae, Schizosaccharomyces pombe,

Kluyveromyces strains, Candida, or any yeast strain capable of expressing heterologous

proteins. Suitable bacterial strains include Escherichia coli, Bacillus subtilis,
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scribed above, Alternativ the | L-21/.1.L-
SOU R G SR BN d5PA T RO gF Gl Y R ROYga BiEysis method

m%ﬁ%‘%@&b«'x@aée%‘(ﬁre GHALYQL €S such as yeast or in
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The IL-21/IL-21R agonist protein or fusion protein thereof may be prepared by
growing a culture transformed host cells under culture conditions necessary to express
the desired protein. The resulting expressed protein may then be purified from the
culture medium or cell extracts. Soluble forms of the IL-21/IL-21R agonist protein or
fusion protein thereof can be purified from conditioned media. Membrane-bound forms
of MU-1 protein can be purified by preparing a total membrane fraction from the

expressing cell and extracting the membranes with a non-ionic detergent such as Triton

X-100.
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In one enbodi nent, I1L-21 is produced in a bacteri al

W t hout a signal sequence (e.g., wthout either a
w@emkag4gei i ¢ or eukaryotic signal sequence). BExQI/ESEDO008833

in 5 bacteria may result in formation of inclusion

bodi es i ncorporating the reconbinant protein. Thus,
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1990 1 éP 0433225 and U.S. 15 5,399,677. Asapo et al.
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ATETRERLAfcalieh e 110 G BYABIGRS. ShiBE K4 rchangers
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agoni st protein or fusion protein thereof may also be
cadxpn eepedvasuch gifiodycdsimsfastcoacaagentincA -apgamoed, dcpaing. , as
t he s
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' e | . .
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inphodcaiffinityhar@aitogaphyl. hBinklly, 2hé bt mdireagoeiphisehigh garformance

cor. fusion protein thereof may be prepared.b row ng.

ligig g ertetd RErHEECBens wanlp¥ng ubepkahic BPSIPLC media,

L e

furthenpurite thecll-2 UM e2 e diotist@roteidl | AfExity a6lutins Sedlutdihgantibodies
forms of the IL-21/1L-21R agonist protein or fusion _
toghe el HIk-RERagpnistRTolsE ¢Amalsq keused shpwifiration dheggordance with

fli B S e Bt PRl n R sRP GV BISR oy

cdnfitsinatine o€ $5thrbghes &hbwa mektiods| Edital o0bd dneploRAAA6 PiGEdeM t h
a non-ionic detergent such as Triton_ X-100. 26 WD

subgRytid baseHicpaplatgd gamborarotein. Preferably, the isolated
IL-21/IL-21R agonist protein is purified so that it is substantially free of other

mammalian proteins or, if produced in bacteria, substantially free of other bacterial
proteins, e.g., endotoxins.

In other embodiments, the IL-21/IL-21R agonists are antibodies, or antigen-
binding fragments thereof, that bind to, e.g., IL-21R, preferably, mammalian (e.g.,
human or murine) IL-21 or IL-21R, and activate an IL-21R activity.

As used herein, the term “antibody” refers to a protein comprising at least one,

and preferably two, heavy (H) chain variable regions (abbreviated herein as VH), and at

27



10

15

20

25

30

The 1L-21/1L-21R agoni st protein or fusion protein can
be purified using nethods known to those skilled in

WO bw4ag4835 For exanple, the IL-21/1L-21R agoni SPCT/US2004/008833

protein can be concentrated using a comercially
avallable protein concentration filter, for exanple,
lggst ang ad\greferably Mq_]_gl@(ﬂREQha)n P&ldblf(i@gfbhdb (abbreviated herein as VL).
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IL SI/1L221R agoni st protein is purified so that it is
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T a0 el 55 KR 21 Ty i 1 b B b Bvebfcision sene
at e IWHO-texsnikird) (abéitd 18tamino acids) and a kappa or lambda constant region
gene at the COOH--terminus. Full-length immunoglobulin “heavy chains” (about 50
Kd or 446 amino acids), are similarly encoded by a variable region gene (about 116
amino acids) and one of the other aforementioned constant region genes, e, g., gamma

(encoding about 330 amino acids).
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number of human amino acid positions such that the antibody does not elicit an
immunogenic response in a normal human. Human and effectively human
immunoglobulin variable regions and antibodies can be used.

IL-21 or IL-21R proteins may be used to immunize animals (e.g., non-human
animals and non-human animals include human immunoglobulin genes) to obtain

polyclonal and monoclonal antibodies which specifically react with the IL-21/IL-21R
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am no acids) and one of the other aforenentioned

constant region genes, e.g., ganma (encodi ng about
WR34agased aci ds). 28 WO 2004/ 084835 PCT/ US200B¢D08RBB008833

As used herein, "isotype" refers to the antibody cl ass

(e.g., IgMor 1gd) that is encoded by heavy chain

agoas bidin AR WhIthgRALSctivARGNITBIITR. BlichGaibédiethBgbe obtained
fra ment" of an antibody (or sinply "antibod

gatire Ihr217H - Adkaganiyt prefsings ed imanapgen, pég)é pgng fagments

quﬂe%ﬁ#e?ﬁ.{n bé BTl np Borls htttio AR May BorfliniaiSiine residue

ataRd 4Bkl erhinus! iché!rB):onj EXAEPICShdpteriubH aHReyhoRANRPSLS
enconpassed within the term "anti gen- bi ndi ng

hemenyasint(KLbY. Addiimmabeapyide momydegens may bleagncﬁrat&ngmcplmang

nonoval. t f.r.a nt consi st .
oERE o TR SRR 550 e  Bhhet® iz 308
p%ﬁlﬁ%@ho@ﬁ P tHeSirt) SorieABmbRDad ihatl T Marihi Rk e A Ry cqlem Soc.
sul fide bridge at the hinge region; (iiij a Fd

83,2a4M8h54 €1963);dt Lnigrstnansiey, afal. aEEBSIHIettdZ)}ﬂallﬁi19&’7)v) a

SRR B, by T 0 e o
si ng
ge’ﬁ'erated ﬁsii'%gt%ns &l ﬁﬁcéﬁ&yﬂf%“th@ fi6han Y}ﬁﬂnﬁﬁoél%lﬁirﬁ%e%eﬁat&r than

H domai n; (vi) an i'solated conplenentari
thd mcexsﬁsysntmrg Splgnwe(s@m) thepg tratksgemo nece mhmhmughwtth ¢he antigen
: he Fy .f VH,
of Bferds) AR o Ry briffB5F B porty A LS WibisRgE e
aﬁiﬁﬁf&@%ﬂh?ﬂbp&%&lﬁ qfhaunﬁ&i p?ot%i}ﬁr(ts&% lsC WO EI09b82W0 91/10741;

enab hemto be nade as a singie protein chain in
With P2K39 He WO R/ABVAH kadican . phalr 1993 Norm 38niHtad ¥hGreen,

L& Pl Varrpgnet 2| BLOMER o k. 4136100 £ e VP e
58 54 1998318595 Bgkdmar A 1995ic 557 98IUBAER o ot o,

single chain anti bodi es are al'so i ntended’to be
15&30@&@&9& 8A203 T Brugeemaaraa R 099 bt @énmbmaidﬂrﬂ@% 1326).

frag of an atlbod These anti ragpents are
obt %aadowé.aﬁgb%ﬂwt% Brps geP%réFr‘théf é%ey mw#g?aowég Ehose
é%d“‘a‘?ff% bk of fecbiiBirAht DN@H@CMTOggr AR Rative bfotiSd, Fa0EE to

|ty in the sane nmanner are | ntact
asitht [“cobiatorisrentibbdyedisplg] methbdirtas bedmiavelgkd huidentify and

bRl anCppiLt GREEETHS GRS & PUHES RATEIEE™ SRttt crsariized to
pr%ﬁh&qt;?igdcqjoxﬁ?%tm afs Ry ﬁQscﬁPﬁ&nstmogl%lﬂaW gﬂtlltg&lflldls'f)lay see

varl region aoes not elircit an I nmrunogeni C
e.pe Sparyse al.1 989 ROIASE6: 5128 nHise ehal."1089 é‘abnaeelébﬁ RT5paid Orlandi

ant| bhod % ti body that. incl udes a sufficient
etrihnidsy %\Méﬁ%ﬁ%@ Sm‘\ﬁ&sr BemBnigingianiagRal yithan ipunqgsn as
d&@ﬁﬁ&fﬁ%vgﬂﬁé rﬂ'ﬁ;o glré{)ﬁ%gb fthb'i‘éﬁ‘dpﬁx%h INS) BS&HQQl%ﬁed Rthods

nor nal hunman ective
are generally known for obtaining the DNA sequence of the varlable regions of a

diverse population of immunoglobulin molecules by using a mixture of oligomer
primers and PCR. For instance, mixed oligonucleotide primers corresponding to the 5'
leader (signal peptide) sequences and/or framework 1 (FR1) sequences, as well as
primer to a conserved 3' constant region primer can be used for PCR amplification of
the heavy and light chain variable regions from a number of murine antibodies (Larrick

et al.,1991, Biotechniques 11:152-156). A similar strategy can also been used to
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i mmunogl obul i n variabl e regions and anti bodi es can be
used. 30 IL-21 or IL-21R proteins may be used to
WO povws48es ani mal s (e. g., non-human ani mal s anBPICT/US2004/008833
non- human ani mal s i ncl ude human i nmunogl obul i n genes)
to obtain polyclonal and nonocl onal anti bodi es which
am IHuh G ¥y 8RQIehM i § i
DR ubien bty drid lenehaf %o%g%bgér%é%’h Frs,ot%il@#%{%é%éﬁbé’dﬁs (Larrick
etvathi t%lnmyetlmfm (Za)tnparann td AMRiHads BuEkeyamniagyQdi Es1 Py be
obt aj . USi t he ire |L-21/1L-21R agoni st
pr ot @Fwe&c agﬂggfhﬁ% Hzfg‘écf\ ehimsyic jamigoglohyiehains, can be
€5 T @ Y
P b ot TR RERRL e LB AR 5 S SLOMAL Wene
eroedinigniuskc eomdtaat egomngfugaisiet (0o othehgces) mtmdsr,l@&l antibody
keyhol e |inpet 5 henocyanin (KLH). Additiagnal peptide
mp}ﬁ%ﬁd@@ﬂgst%vltb desiatiiongnaynes torempRe thegegipy eergidmg the murine
[
PSSR0 RS Malchy SR P8 ebif OR0BRe TLRNTR cofBhdiEion i
subsatlifdde seciBobifsol. et Bl., Ih‘b:manbnell Rhtend PABRdatich emT/Bssé/02269
85, 2149-2154 %}963 . L. Krstenansky, et al., FEBS
Ak.tet ab,jBuropggn P@@?)‘\Pphﬁﬁ‘ﬂ@ﬁ 18681 Banaguchh N pEropgan Patent
égﬁgﬁc’)) ‘i“7{ 3% %o?g% Beh. IElnrcﬁgI]eaIQ E’atlel’rt Kﬂ‘ﬁlc%?ﬁ ?ﬁ?lfézp Neuberger

éd ’usi’ng transgeiic mce carry

etl M THIGHANA] APplikeies Wt3EHY] 5BBa0abiliyier AIDUSE Paist 6N4,816,567;
Spl enocytes fromthese trans?enlc mce i muni zed with

Cabiy ghali, Faropean Paﬁeﬂ%@tcaa% #5823 ;tBetisr ok 988 Science

RYRSICRIBE 3 a>AORS] ENINTANATAIRANEN PREGOR) & immuncl

139:9521 3/@693{1199&06(193131%4&91414 213\@4&%&&9&&1 \1\587 Canc. Res.
92/ 03917; Lonberg, N. et al. 1994 Nat ur e 368: 856- 859
ATPYEA00S; Woad et al. e(ﬂ9%ﬂ) Natwg | hdaraddcanbshawreted, 988, J. Natl
Nbrrls 1994 Proc. Natl. Acad. Sci. USA
Cares & %%@géglésbbgenan et al. 1993 Year |nmmuno
7: 33A4QntidotB drlagim@tundklobuk® il B SRindamiAddhdfethods known
Bruggeman et al. 1991 Eur J | munol 21:1323-13526).
inthp et Bhuaanized iabidlendies, mhldm@wm@l@én@mmal%yhmhms can be
n the art

SR AR O BRSO aby T Seriails teefoat iR b irecty
infv81vea irfshtigln b%ﬁui’%\gitﬂ Squit BRI Rkt Pdro@ Huld@dY variable regions.

di spl ay" met hod been devel oped to identify and
Geetahtrsthmds lfcbcgﬁyerfama@hmmmzetdaantubgdlas pprovdédby MorispanS. L.,

1B Skt PR o O e k& Pl %214, and by Queen

etcaﬁ’ nbs B39Isal USRLABIBY adh T8 %95 ¢€2 t1§e Snten2SttdINof8¥hich are
al . 1989 PNAS 86°5728: Huse et al. 1989 Sci ence

hé&rdley h2dporagaicbyQeferentic. prseahcthgmcﬁM&o&mQ&ﬁa)lpulatmg, and
After i ni.zi ng .an an

cfseimes B G Aot B Bhes by re o g gefobutin Fy

varEsbi IteFf(‘)le Eoﬁlez{tlledgp&{e S l@a@ﬁ@xdh HYRhRAI S ouRESof such nucleic
generally known for obtaining the DNA sequence of the

acidlafesmfblbkn(vgl rthosefskdled in the art and, for example, may be obtalned from a

hybridoma producing an antibody against a predetermined target. The recombinant
DNA encoding the humanized antibody, or fragment thereof, can then be cloned into an
appropriate expression vector.

Humanized or CDR-grafted antibody molecules or immunoglobulins can be

produced by CDR-grafting or CDR substitution, wherein one, two, or all CDR's of an
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di verse popul ati on of inmunogl obulin nol ecul es by

using a m xture of oligoner prinmers and PCR For
wo pwuasusey ni xed ol i gonucl eoti de priners corr eBEDONINY008833

to the 5 |eader (signal peptide) sequences and/or
framework 1 (FR1) sequences, as well as 30 prinmer to a
pEHysegloladinchagorsthereplpengi dee pra., 8.5, Paante2255539; f@fes et al.
| L4, Lon of. the hea d light chain.
e 2 ST n et h RS SCicr R0 At BBt al. 1988
J(Baddifriot K 41 805314060:9% Inte B9 5008 %9%&&&1&%@%&1’? 8} whith are
ed to

simlar strategy can al so been us
horgbyex8a8hsnFEp1aBA(Y4L B8B83 Wiatep dedcyibbaareDRAg@RIhganethod
i ght chai n,variabl e regions fromhuman anti bodi es
Wbl R s (S prepate o Fihgi e besinp Gk diant Apeavgirs G
218B6BBAY fIRH @8 Arci 06; 1]918@), Winter TR 4 52%%9&%%9 o§tents of which is
i ncl udi ng chineric | mmunogl obul'i i chains, can b
expresslycecbrbgrateddybfename. BNAfite GDIR(UER: garsutariiintaR@ntibody

art. F?r Sxaﬁﬁ¥?’ a gene 5 encoging t he Fc constant
mﬁ‘éé? GR35 AL w78t g 8ertigh RE# nepbEmas COR apenlyseme of the CDR's
a0bi q L i aested Cotio

Bt e ed W R CDH NS oA LTI HRR ghe gnber of
CRRG reparesfor biadirgtofploy hinsamizdd antigedetoenmreddtergnidedaHigen.

Fc c]onst ant :ie ion.is substituted (see Robinson et

al ., "R BRI 085t BRROCHIB icR s isrnddmmasgsd eptiggiies can
bAbhi®ied BY, b . del& R i LAt ook S k8 L

R T S S L
e Wbtheiconsiastregibn., Féiunappén) aPahttdyAp bt eaidi i & 131604; (i) by
d I\%ubeté%er et al., International Application WO
BAmMg13%nsERhTeqr; &) by replaciag thegassanisgion vaitearsgrer constant

Rid b e jon 1 23;
reffSH b ot ropgl ARERT, FRIAY: nARBY, SEblISY o7 irgREpr e
andgibody, b8 8 ¢pnsehATefdn B4BN3HRBspaciey ogbntdody cl@8 br (i) by

I(??unol. 139: 3521-3526; Sun et al. (1987) PNAS
MEAH 1N 080 & MEfe IR pedetn the constapg regiamnieclicRder exagiple, the

\ 5 iati . re 314: 446-449:
s s R
cod(pldrba3 £ikaH@), amdngatterpody or an i nmunogl obul i n chai n

caﬂgﬁe h nggized by methods known in the art.

HumdYiFheds 1onelterng santipady crnisiegt reginarare kdown in the art.

i . [ tns. C ner at ed. by r.epl aci
AR Bl SRR o o ArQPatgBRD O el LR Suchhs rem
onci cedicot the 20 dompoineneith ficBm timce SarbbdistoBGkedibiyReplacing at least

equi.val ent sequences from human Fv vari abl e regi ons.

o Gicidraskiyg an thsrcogelprtipertionefitheramtibody veithts dibfdicasresidue

r i raj \ . Sci.ence .
(o5 REOSRESEL R, U400 R 5 48 2800y SR B of aterations
codtdhbAesaibad yhilFapplicttoahe mbiSnd 02 3hed %i&%uﬁ@%o&%

qz%\lgc? US 5,693,762, the contents of all of which ar
WG Edyics orccdinypats tlege Binctienser ence. Those net hods

| nclpddeydnsnk at 1sHssiBR1S Rilrahd Q&i’nit?%g an Fc region of an antibody
(e.g., an IgG, such as a human IgG) for an FcR (e.g., Fc gamma R1), or for Cl1q binding

by replacing the specified residue(s) with a residue(s) having an appropriate
functionality on its side chain, or by introducing a charged functional group, such as
glutamate or aspartate, or perhaps an aromatic non-polar residue such as phenylalanine,

tyrosine, tryptophan or alanine (see e.g., US 5,624,821).
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25 expressing the nucleic acid sequences that encode
all or part of inmmunoglobulin Fv variable regions
wo cawnsas3d east one of a heavy or |ight chain. BOIUS®S4/008833
of such nucleic acid are well known to those skilled
in the art and, for exanple, nmay be obtained froma
hybr hﬁ@r@erﬂﬁd&%ﬁtn% 25dn b IQIYR 3041 £ht Bat interacts with IL-21R
predeterm ned target. The recombi nant. DNA encodi ng
andandtharaeviepd senmithegdy yc.oForf exagipbm thet dgentewin, beaaproteethat
be cloned into an 30 appropriate expression vector.

infgracih M8 Lot! Roswd agollter E@eRIAT FUPAY 718+ ¥ ulsspratein can be, e.g., a

oL LR 0 A5 S QRHSA G FHALEY G gy nd
axﬁihé@nﬁ@&ﬂ’é@@ﬁ@%ﬁe Bfatl. 1&&2&9%1@%8%dlhgﬂﬂm5 lagRedeincan be
chain can be replaced. See e.g t ent
ugdao srosgink angragenige thel recepl@ge ghagtivate FARCIEER-HAST3 or STATS
V@rgoeyan et al. 1988 Science 239:1534; Beidler et a
. I nmmunol . 141: 4053-4060; Wnter US 5, 225, 539,
the gpsMeisoddhed! n B2 v - QhR ?&nsth@%ﬁlﬁgen@é@é easly

i ncorporated by reference. er describes a
inpDRaegloliulind thatstabididescanhi- %HﬂwayR etenasieeh, e@. rydpadiag pheor

h i zed i,bgdi es (UK Patent Application GB
e o H-23Ron v o 26, 1987; Wnter US

5, 2230689%s.0f 1N2 1 AR RWYrStefs o rbe @cﬂeesnedeﬁsp e8S; anydmg and/or

i ncorporated by reference. All e CDR s

agspvatiow of ar AR nolamcptbbdlymgrmgcederes é&po\sm sdthm arth Emdmg assays

et gl %r%er‘é‘eaﬁ‘gﬁ%bew"ﬁooﬁ%ﬁﬁﬁa%ﬂ%%é@ T fad e

ul f¥r 1h edisin® thenl-ape RI‘(H&n Y ABRKibEd hdinCPRiriSied cell based
required for binding of the humani zed antibody to a

Oppnedm baseil (et feae) bgeening assgysimpay lvmlmdmi@ntifyrmlph agonists. For

mongc |ner| and ized % bodi es can g
BRI T 5, PO ey GG BEoR e RiiER 1 A8 A e oA bnding
o%&&fﬂaﬂ’ﬂ%ﬁdc@@é pﬁ’xflﬁéd‘ﬂ 2 hRRIY may%egneasfnlgﬁ @Bﬂ%@&f assays for

regi on. For exanple, an antibody can be nodified
evaphdtimgdL-2(1R)achyity died 8TAMG or & AdOrsgretling azg known. (Exz)m;hiys are
re Lgﬁﬁn the constant region with another constant 15
d?@ﬁ 1°TENg. , a constant region meant to increase

hal f-1ife, stability or affinity of the antibody, or

a constant region from another species or antibody
Pharamseutival Compositigns modi fyi ng one or nore anino acids

in the t on to alter, for exa

nurbér ?ﬁféﬂﬁca@gws Mebied 2s 2 ghprmacgptica ?qmwﬁmwn
&ﬁ ih€F &th Q" pHa B 08eptabFOCREETCh bl AL AR WBntai
© ers 20 I\/leﬁﬁg%u ﬂ?’a %tparl ng an anti bcg;ﬁ/’ﬁ)congltlgﬁ? ntain,
irr e&iglntmm tarthae HRDWIL-R bR talgenisats tand camier, vadowsdilients, Allérsrsalts,

nct i Jtered affinity for an effector

bv B s olubybires, i otheranatérialy we &newn i Hs e nthedsm
ﬁﬁﬁag&qﬁe‘guf&w@olprﬁ%ﬁ%%omyto&ﬁ%asﬁmghgtdoémnmerfere with

the effectiveness of the biological activity of the active ingredient(s). The

characteristics of the carrier will depend on the route of administration.

The pharmaceutical composition may further contain other anti-inflammatory
agents as described in more detail below. Such additional factors and/or agents may be
included in the pharmaceutical composition to produce a synergistic effect with an

IL-21/IL-21R-agonists, or to minimize side effects caused by the IL-21/IL-21R-
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one amno acid residue in the constant portion of the
antibody with a different residue (see e.g., EP
WE2B4A8B3A , US 5,624,821 and US 5, 648, 260) . SP@ni/s2004/008833
type of alterations 25 could be described which if
applied to the murine, or other species imunoglobulin
WE‘@FE ?388&%6% L2l {ThiZd B egonistsmay berotclwled in feomulations of the

e ihle to. alter.the affinity of an Fc
prﬁfeﬁg::ﬁ'%h %gt#-'ngl]’]dngﬁ?ﬁ%%%%%n t(o Jnipimizg ﬁldltedé&'ectg Qf Hleafgltldnﬂ@ﬁﬁwtory
apg® for an FcR (e.g., Fc gamma RI), or for Cq

bi nding by replacing the specified residue(s) with a
r esi HEPERMASTRtRG] eempgspticp niaathe iBChef form bfgm?bsohxyg 'mrmlnch
i b [ tn, . or i,ntr cin char ge uncti ona
PR AR A s BBl o B o ol B ecriicnapascamiable
cariersmith angiiRohiabgdrtSiudtas FPRR vAscPHER%A a};%géal?&i form as
t.yrosi ne, tryptophan or al anine (see e.qg.,
myCelles, igsolyble FpnpRyEEOLY IS 4886ISPTaUBPa0KM Q08833 in |aﬁueous
: : [ nt. agoni st. of 11-21R i s an agent that
oPfaFaeREnE oy BB udunian o eﬁtwh%gb@m?“ﬁo
lycatitles gl @1 itH iplaQt ihé
e e T LB o a1, AR BRI Gl Ve
a@'dﬁ and the likph Prepamtisinrofsaeh bpgsomagformalatibhsigerittin thf? level of
oy t jincludes one antigen binding site that
g?ﬂ?%?%ﬁ SE€?§ﬂOF%Z eﬁmgﬂg’gﬂgﬁb?ﬂéyoaﬁ@? &nl:Bi-fdP#gNo
4501,8281a8S. Paxt Roas8s7,004;hnd & s BEAANHY £f7 $1Ch) %f%l%%'ré‘
can be used to crosslink and agonizé the Feceptor,
ingogporategtharginthey referdnaer ease STAT3 or STATS  signal | | ngi
di.ment, an. JL-21/1L-21R agonist is an agen
(e. oS SRR orBD horpietiinaly Slishre pasntmeans the tota
! . . . . . . e r 1 )
Ll T St e e R S
suffigiert ta shew @ meangefidenatentfbencfitee.g., ambliowdiiong o BHEMBEms of,

e e

in@{vin@lian Qct%(?ﬁ%iedﬁenti, M@Qﬁ&!tér@ﬁ 91095, HOlerm3L D QIEV\% é'rlxgr}ﬁciigﬁtﬁlone.
art and nay be uded for this purpose UsIng

Whastapphedito alemahingsih, therteimref@sts éoreine®hhokas 86thd act‘i)\ge

. | N, based (cell free) screening assays may be usec

‘ng%gfeg‘kﬂﬁtfrﬁs‘g‘dg ﬁhea'é‘slﬁ‘?%‘ttiﬁ ctfes: whethgrpdainistered rRcombination,
i Lmobi lized in purified formon a

Se?S?%?E?mgﬁﬁmgﬁﬂging or potential ligands to purified

| L- 2t praqticoigghaimethpdlod tremasint eﬂuse,clefﬁerdp@ﬁtﬁﬁllg%ﬁ@&ﬁ/efaﬁ’ﬁount
£V 3 ' | L-21R activity and STAT3 or STAT .
° @3112% ?I;LE%RaP@W Imipisicred 0 wbiect, gess.onaeadl (seg:.64 uman).

ARfL-2 1/IL-21R-agonists may be administered either alone or in combination with

other therapies such as treatments employing anti-inflammatory agents. When co-
administered with one or more agents, an IL-21- and/or IL-21R- agonist may be
administered either simultaneously with the second agent, or sequentially. If
administered sequentially, the attending physician can decide on the appropriate
sequence of administering an IL-21/IL-21R-agonist in combination with other agents.
Administration of an IL-21/IL-21R-agonist used in the pharmaceutical
composition or to practice the method of the present invention can be carried out in a

variety of conventional ways, such as oral ingestion, intracranial, inhalation, or
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Phar maceuti cal Conpositions |L-21/1L-21R-agonists nmay
be used as a pharmaceutical conposition when conbi ned

wowdoh/osusphar maceuti cal |y acceptabl e carrier. SEChus2004/008833

conposition may contain, in addition to the

dt?ﬂ%aﬁsl lSul?c]D.F% on| st and carrier, various diluents,

f erd. sa S8t B’JFY@%‘S ‘@?%@PIWZ@‘F@ISt@@IOGbFDH @@mrple the
antositiofrcaibe QBlivak& 46kl c m?é(lﬁbr lothehIRe Ao c)%fegmspmal fluid.

"phar maceutical |y accept ab e" neans an
mat er WAPN ¢ therapgybealiyetfectivearheurs ofikii IL-21M8-2 1 R-agonist is

sof the biolo activity of the active
a%%%%k ‘{}% her‘?f@“‘“éﬁ&‘?fﬁekg gﬁ’ieé‘? thesfon 0¥heab¢@mapsne powder,,
wldtlo @epexd Wh
Sphalr Ir]nalcgutl cal eggﬁgﬁorgf%ﬁggﬁ @3@ 51}#1?&]59?6 %a%f‘%mﬂcﬂtcﬂ’é‘lposmon

M4 itwlémmtmnyt so80 cagientichas adeftinidd @Al aljivAR! Ghe tablet,
|onaI factors and/ or agents

| ddi
AR an B B RO b ferdsi bindae om0 St from
abmdz@qs 9@0/(515'13&1&1? laglitC \ﬁ&%}nlﬁfs{ep?cﬁn htqéul'd éﬂge%f_‘w& capger such

R- agonl sts oOomnmze Si
af patet, pefrplepm, Rilgaf mmﬂmaazbsigﬁl R@E/ayﬁ%ﬁ%ﬂ%&é?al oil,
] Conver. |1-21/]1L-21R-agoni sts naybe
5] nc? §‘ LTSS |°5¥¥f6ﬁll§lcd¥15tw berided.c Thatiquid form ofthe

pRdrhiacétich PEBRY RIon3HE urth & @n%ﬁ)&;‘ ?%g%lg%lgr?eegstg utlon dextrose

the anti-inflammatory agent

Obmiﬂafde selytipe or rgi}tcbls shek f‘r'io ﬁﬁylgné £1PES ﬁ/lE‘né"%lS/&H or
sts is conbined, in a

pg’lty%thylze %gl,yﬁélc S’Vﬁ?qbﬁmlylssgfe%mlwpcé or@atheupéxasnawmdal

@ﬂ%ht&ﬂi@n@m@ﬁ%%béﬁ&@S % quK‘ 8?@1 MP%WE and

? gregated formas micelles,
pre Qﬁ%hlﬂfr@nydloattto 50% | themsinting algayters whi ch in aqueous

soluw a\M§U|tablell ids for liposomal fornulation
i ncl U AR DS e&f‘i"%ﬁmoumfmf@gﬂ&@éfme]?d& agomst 1s

a(ﬂﬂllﬁls&’e@&f b)dﬁffmvéiélug aut §§us A ?n cu“?{fne{gﬂé lnnﬁﬂg Stﬁl{l(? 188, agﬁnt ’will be

saponi n, l'e 10 &ci ds,

ingl forinj qf@ammgenffmenmrammny abcsepmbuéﬂaqﬁeéﬁbeso lﬁl\bﬁl T%E
as disclosed, for exanp

prgﬁrath{b& syc stre@t'?l@lly \gcesptablg prop@)n solntuﬁﬁ;[ha?zi’ﬁg dlLd rSgard to pH,
7 [
1s<ﬁ@ﬁ1c1t§‘|%tabﬁat§3ﬁrldﬁ§%lrllrc)%Pg?Hg%qt a]f ifl 1%31 ég. Qﬂ%gre Ag

are
phagnatehtcad nnmpbsh&oﬂ for intrdveRsaPEuthhoab, | of st EbleemJ ection

b the total 15 anount of each actl

s S{Bﬁaﬁ%@ﬁi’ ”b? ditien torbindiag agant é@lsomlmwldle euthars sﬁdihhﬂﬂllonde
|

1nj‘e@ﬁ’5n 'R?’nge?k‘frf]é&fo n:e‘{lﬁxgr?%‘fﬁgé%%? %FFB sagl%trrl cﬁﬁ&p(ﬂeﬂgjecnon

enef it 7,

1aq§zﬁt¢d Bmgerls: ngamen,l ot otlidr @eRitlchB kbW iR theSHC hrl'%%gfntléc%ﬂﬁcal

algptl ed to an individual active ingredient
COE‘BH‘?‘HP pethedresertiayentine mayralsor ehiais stabilivzéraf presegvagidegnt

buﬁte&nﬁltlomdants, or other additive known to those of skill in the art.

The amount of an IL-2 I/IL-21R-agonist in the pharmaceutical composition of
the present invention can depend upon the nature and severity of the condition being
treated, and on the nature of prior treatments that the patient has undergone. The
attending physician can decide the amount of agonist with which to treat each
individual patient. Initially, for example, the attending physician can administer low

doses of binding agent and observe the patient's response. Larger doses of binding
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When applied to a conmbination, the termrefers to
conbi ned anbunts of the active 20 ingredients that

WO e®ulog488h t he t herapeutic effect, whether adnPei/Esmneass33
in conmbination, serially or sinultaneously. In
practicing the nmethod of treatnent or use, a

adeRemap B hdmalidt¥re@ thgCthe vptimaDUBiapewic efftct is obtained for the
| L-21/1L-21R-agonist is adm nistered to a subject,
pasiegt, andraithal poit, tge dosagt isrmt generglly increased further, or by monitoring

1R-agoni st s adm ni st.er it her. aI one
cxRifg e Raf Por SrPHns e B iR feE g ieagRt
phdr@atEBiITofpRLEBhNGeaNs prachitd MEMRIIRIYoREE PicSent RRAtion
co- adm nistered with one or nore agents, an |L-21-
stenbll amtdib aldut R-1 jagyterdbout hiymp dL-2d divi iRs e gméd pei kdhierdy weight.
si mul taneously with the econd ag eg ar sequentl ally.
fqr exalaﬁ%enp%etﬁérd@aa@éa%w %9twqeﬂé ot 1O HyeghiSme asd 3-

' q
R e T e T
fustheNinolulde bege bbout 3qugAtkik 0. $15had, had 320 mgof IL-21/1L- 21R

I L-21/1L-21R-agoni st used in the pharmaceuti cal

agontsb et kd dlyoreighy- practi ce the nethod of the present
| nve fl QlkafiSH otbmtrg\‘rflern%uﬁglepa%g u51|ngthe atrm%é{mgal composition can

conventi Ona
var! depEficding ah thel s@h@i@bfﬂfe dlﬁﬁséﬂelﬂg}rgﬁ&ﬂﬁmﬂg 3bndition and
PCT/ US2004/ 008833 cut aneous, subcut aneous, or
potemtiahidippmeratinrespenssef sachaagividual patians nThq:@rrateoémﬁﬂaeh

oGP N VAL O3 RSpPLINE €9 35yl H453b ¥ hours of

cdrmﬁamutrwe@bhya&ﬁm%nm 'Bli@évtfgndﬁfg psitian %Aﬁ héaé’elon the
R-agonist is admnistered orally, the binding agent

appirpprigediratiehel mgayanefs Hetaplylusing teaphanmaceuperidemposigon of

; ol utlton or. elixir. When administered in tablet form
htet?éesﬁ‘ﬁdp‘rﬁiléé)ﬂtl cal conposition may additionally

cont B f4d&ichAb10-20 ALLD 184gofildEsN wRSreubIe h@dniidts &€ pAdteins, the disease
adj uvant. The tablet, capsul e, and powder contain

01f dlsmdamautbe freated OF phelyEuted by adgemtstratmmbrptsebép@lbnqclefqhdm
When .adm.ni st er ed

errclo E}Itg&%? ;t)rr%]tegngso/s?(aﬂ;?dsa Pog g?%ﬁ g]lﬁeﬂe t}‘)ﬁ R@og vectors suF{able for

iRt AWNDIOA).s of animal or plant origin such as
peanut oil, mneral oil, 10 soybean oil, or sesane
oil, or synthetic oils my be added. The liquid form

of t eut.i cal _conposi tion further contain
UlrartEs L PR bhnE T BAaTREan wyBhof Rowpoie ot ey
sacchpsiedtp &:@ | tHE bl%@ent Hved 181?940%1&@ ‘ﬁ{btlﬁﬁls %rr\:yéaﬁﬁg (e. %\hcunng

gl ycol , propy ene glycol or " polyethylene glyco
swpq)msmng,t amawritmg) dejaying dbopreyenting thhensebefe ot prewdnting recurrence

oSi tion cont ai ns fro about,, 0. 90% h
oI RROD PR BTN S AR TR s it B e AP S BOLAS -2 o
cﬁr@m@ Qrﬁiﬁdﬁ@lo%idafi&@&d@lg@fﬂhe nd6eis §stche Iilﬁ‘ﬂ’lﬁﬁltl% fhtlple sclerosis), in
fective amount of an |L-21/1L-21R agonis

a subject The method includes: administering to the subject an IL-21/IL 21R agonist,

in an amount sufficient to modulate immune cell activity and/or cell number (e.g., to
modulate cytokine levels, e.g., cytokine expression, production and/or release), thereby
treating or preventing the immunological disorder of the nervous system, e.g., multiple

sclerosis.
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adm ni stered by intravenous, cutaneous or subcutaneous

injection, binding agent will be in the formof a
w@oenes3d ree, parenterally acceptabl e aqueousPCT/US2004/008833

solution. The preparation of such parenterally

acceptabl e protein solutions, having due regard to pH

20 | BRItPE Sdlénssis SMBYId 4 EsntrabidvélzeyktetlisdaSe thiaf i8icRarb&rerized

skill in the art. A preferred pharnaceutical
bycivfgmaiationand dss phmyakieshsaths - tha fHy opderiabthat insulates nerves and
. Subcutaneous injection oul d.copntain, ..ip addi.tion to
iSRG e o bR G RepE Meflou PaBufprtihe

reSpUnRE tais rhod8skd B on AL NYREN Be brivembd ONtre QK WItR SiR:
i njection, dextrose and sodium chloride injection,

IL-2Ha By appmgie deseribpd bereinorn the expenmentabiteinamens dogephaliti s

BBl el B sR RS R s s ok LR Bl P 191: 1126-
1 1308 Yb¥Rdtia¥ &, ImntHol §1984)anbi 2393t $,an@ TrAlddR(Cell Immunol.
additive known to those of skill in the art. The

(188%uhit9: b14-4R9), reament ofxmiRe agtnils21 ingectipes prior to EAE induction

har naceut i cal osition of,. the e i,gventi on .
reli O i oAl TRE watc & Ritirg g 17 V-2 RE@BhisR deseribed
h&&ONGhdy LMiIREY BYusdd!t6 AeSihr pp@nPulthPe SrbsieirPRurRdrsOr

treatnents that the patient has undergone. The 30

at t ePatients el doraaucle trpathent way béraleanhedby ofiteng estalgishing a

W th. which.t reaft ch, Lndividual tient. .. .
aifgiedisihicfmicnly SEEe S = aphel e FigBiig S tiegingngyis of Ms
(FREEA Bl Bfin. NBlro1dPE 237, Abg ). Nshidly, A9/l vidRd wahSEmYRI1Y B8finite

patient's response. Larger doses of binding 35 WO

M30e4 had 683 BitaET ALl ddl GOBIEBS: ofztbert twedlgsibms or clinical evidence

dm.ni.stered until the optinal.therapeutic effect |
oA oot B et of AP, SPRGLS (530t Depaie MS may
08888 hSted By HRBRIA Vo 518 288 G116 RE handR oG in
nonitoring Ccytokine levels or one or nore synpions.

carebrospicad Muehd 3t @anttiheiontdf @n witadky obnicgreardeacee tvodksions and

conposjtions.used to practice. the nmethod of the
OliSRElagAl DA LA e ReenY Pt SR Pitqriggare ysed for a
did KsonQQF{EQu%fo%} kh1@1R-agoni st per kg body weight.
r exanpl e, useful dosages can include between about

10 gEffagiveQreatnoeny of anottipde sci€rosny noafy blelex 2rhinlel 12 8dReral different

agoni st _per kg body wejght, Useful dosages of |L-21
wadkh Safighieanyitl di aUoNE RS s dRnCs g?qcma? trgatmesfylhree

maglﬁcéﬁ§$a0afggi§1‘é Egiusrsg(t%{dehae%lﬁsamg@{aﬁxs R, gag%@ame of

lon of Intravenous t py using
exapcerbptiaisra MRI {mainetorsgpasinte onagiag). ThaBDSIspaneinago grade

the severity of the di sease bein reat ed d t.he )
CRRI PP UFMEH A oV BHKEIA QN GEYIREY 481 444 eSS By functional
i ndi Vi ' . i . . . :
ty5ind sEVESWrAbind t. Briefly,
S}ggep |dc§§?‘|/%llrl1£o Otr% ﬁ %1_[/% L%%R— aglcl)nln) 1(1:13%‘&@%@ e. B‘e ,y poor
tol theatriient paigatsaie dltatedfdr hopaisnatt in therfollowingsystems: pyramidal,
i ntravenous adm nistration. The attendin Phygician
cerabellgcipinstegn sensary, bowel and bladder, visual, cerebral, and other. Follow-
ups are conducted at defined intervals. The scale ranges from 0 (normal) to 10 (death
due to MS). A decrease of one full step defines an effective treatment in the context of
the present invention (Kurtzke, Ann. Neurol. 36:573-79, 1994). Exacerbations are
defined as the appearance of a new symptom that is attributable to MS and

accompanied by an appropriate new neurologic abnormality (IFNB MS Study Group,
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15 appropriate duration of intravenous therapy using
t he pharnmaceutical conposition of the present

WO pwengdseh. | n addition to IL-21/1L-21 agoni st BCT/VREN€008833

such agoni sts are proteins, the disease or disorder
can _be treated or prevented by adm ni stration or use
sgprapdnypdditioadhe geagerbatien tiusilasiuat heapt 2 lsiuns ardshicpreasied by

: ' th ' t itable f
ST o7 BB By e R Bt STRLE” sPler Ben s e slaadare

rietrofogicd eearAihali SR RES AN NSBackibafBR A8 BRIt mild) %‘{oderate or
resent invention provides nethods for treating (e.g.;

p )

SEYAF AgFording pehassesng 2 Naveolpgical Ratgg SbeleaBiprget al., Neurology
r nid he onset of, .or preventing. recurrence 25
BHRET LAY AT ShacdasiPh PSRN RiomRgiongl caoctedion dese
pafiertigreriRicyRifeds ThERPY (Lde@med Fo BOEAN K e 'imf@q% Qgia‘l:i?tjically

I pl'e

di sorder.  of the nervous system including nul
sigaificapidigfprencein the saib peproporTios ofekdvecbatingfied @atients between the

lnisteri to the subject, an_|L-21/1L-21R agoni st, _
R S P oo e g S 46° Mt | in acdliton, ime
t@fitst ¥kdoyrbatieh Bhd SRICEbRNEDAIrah Sha sel it fﬁ?ﬁw !
cytoki ne levels, e.qg., qytgﬁine ef%resgio ,I%V%HES?$gﬁ'[\
meagie of el¢ctiygrgss as theraplgyn Bls tegemitis AgtaastiqatleéRmifidagt difRrence
- ol ogi cal disagrder of the nervous, system e.g.,
i i 189S Sy Bation o5 6iao0 G Fesmiain the trated grotp compared
t&%a%kﬁ%ﬂﬂﬂ/OOSSBB Mul tiple sclerosis (M5) is a
central nervous system di sease that is characterized

by i Mmfﬂﬁ?ﬁleil@fd @nFeasowcdve fegieink nsiﬁggaddiﬁ(ijunéIEPH)Aahh%ced
ST pEROVRS el lcnBniral TR afPhor Radocrbsn mdErenor
1e81dnk OBHE T, -WEISRRASR hhiddEs. '%éﬂggb%ﬂﬁg}\@%{f ?E&_ %ﬁ%&dc e same

.be prevented or treated with t'h
imaaghigd Blese dubpatichiepbshimneirausedrfot deeh exipetjigte 8fudy. Positioning and
aut oi nmune encephal itis ) mouse nodel for

. aut o e EAE

"R 5 PRECEER EHY PRSI Iosien dethshiaomd frcibies) lesion
. ) I . al I 1984

il gyl fleod ANl S 38

stadigs. Thelpreggie, locatiah medtxtofit ofiM§ laidis chh b detethi@ed bpns

rior. to,EAE i.nduction reduces the synptons of the
rofoloBigs” ARGas oF leiRg 5o ke tinedapd smmed Shgehy shee for total lesion
are£ SThicb 8hal ﬂ% j AVARKY s ¢! . to treat or
pr event milt pl eeyg goggoeglﬁi S H}%gﬁ%%a%%d{%g?ﬁeé)gta%pearance of
activf leslying, feorensagelohamgedt besivn arey/(Pagy étde/WedrbREy:665, 1993).
criteria . establishing a diagnosis of cIinicaFIy

Tmproyemend digstoberdny Faebe esfablistied o asfptéssically sigeificant
i i . . . rol . 13:.227,
o 8 kTG S AR s
apecdbagréongd two attacks and clinical evidence of either

t wo ]liesi cins or clinical evidence. _
xemplary symptoms associated with multiple sclerosis include: optic neuritis

diplopia, nystagmus, ocular dysmetria, internuclear ophthalmoplegia, movement and
sound phosphenes, afferent pupillary defect, paresis, monoparesis, paraparesis,
hemiparesis, quadraparesis, plegia, paraplegia, hemiplegia, tetraplegia, quadraplegia,
spasticity, dysarthria, muscle atrophy, spasms, cramps, hypotonia, clonus, myoclonus,
myokymia, restless leg syndrome, footdrop, dysfunctional reflexes, paraesthesia,

anaesthesia, neuralgia, neuropathic and neurogenic pain, I'hermitte's, proprioceptive
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15 of one lesion and paraclinical evidence of another,
separate lesion. Definite M5 nmay also be diagnosed by
we@riodesuses of two attacks and ol i gocl onal bandsPOf/USTHGH/008833

in cerebrospinal fluid or by conbination of an
attack, clinical evidence of two |esions and
d)@,lﬁhﬁ:%h QHF&mH@ﬂﬁ’et@ilgiaQﬁah@ enebh @eRioR alyshkitiadvestibular ataxia,
Slightly Fower critéria are used for a di agnosis of
vmlgwspeﬂch;athm dasipeianysdRdogHokawsiayiequeatminturatiar, bladder

d
s pibF DT REHESE Sl i Ry St SR e getion.
arfdrbdsalyl ﬁfig?&'lk)d%ﬂﬁs@i%aﬁ(;x{ g&dal Ueh Jfé?édﬁ?ﬁ%ntmﬁ@ee depfRdsibn,

criteria are used: EDSS (extendéd disability status
cagnitive)dys fuppean, dnmentca‘ mapdavendsatmoinsnabtabNiRy, e(uphgmstbnmlar
yélfeisonance i ma ans to gra

TR 2 Sntvaligis Eatwgecv%m“?f?&éymmwr 5?5&Q§S°phagea‘
rePrax %Aslee%ﬁ%@lsor@r!ht functional 25 systens are

eval uated for the type and severity of neurologic
i mpaCambddte pBidngs foy prepeitorn maybe rdeatifiehty, the prdsemtes{genetic

L TR e Sk o
N@ Iﬁﬁii‘éﬁlrs haVin ?%@hehc‘iﬁ%ﬁ@ftﬁhs t PO WA S -suftfid B reiTenf Ffl

conducted at "defined intervals. The scale ranges from
withinrneorgdypst & nﬂiOa;ré petdnts wibeatlp divsﬂ)se oAthetaclapsaisg repfittorggype.

full step def an effective treatnment in
B EriPtS B 6108 Disp s BT AT Y ST D (A P e KED SR sfore of 1.0 to
3. Neé'!{agérbat‘?’cﬁx et ore Jfl?a%"d 5 pEaE ralﬂétﬂleg B? cfﬁﬁ@al A&l BHeidns for 2

as the appearance of a new synptom t
mahths iphiot wbsitmiyc A heBeamd gramcwnpldnn@dddapeogle wplpdspaseat e

RS SAErTLIER b il o
PSSR il SRS, 0o

Ildayﬁaraﬁleteefl y, patients are given a standard
neur gl ogi cal . exam nation by. clinicians. Exacerbations

are Effiqey ohthe AL-2hdk Rragonist in the Gentextad per/ankien sgudged
RUEPRRE Mo RLP S (Rl FOMS Resh f SRR Bl

limhéting camdlop;mpbfetatmn res‘poama‘vmatremmé Teaell lmai alﬁhﬂSncﬂ;[ e
deterni ned. Thera to be effective if th

cytekige gméltl?ssqf .Tc%ﬂlh lyles §n<b HIiOfIFSctaMB&eﬁ*fabhséﬁé dronhpatieatsy ﬁfﬁcacy
1st%gté18f1 sicd rg& dg&egsfe iff %ﬁg&!&gfok P«{lc{l \% ceellg a& ﬂeﬁﬁ'c%tﬁnqg ttlﬁ?@ﬁme

roup ace I‘OU or el rof

mt:h@&ﬁztlﬁﬁaﬁﬂn&m;&puwc@dph:éd tamantvemd atr@dlfdtll'oﬁtln TNF and [FN-
exacer bation and exacerbation duration and severity
an@lnwakmewrm%mmé@ e fherglapparain ia ape aad feepar dperglsaand a

her a ard is a statjstical ni.fi can
g BPERGS hthSoR SRR Gy Srflhon paiding b Tl e eSS
wHiehPletstits fon dixSRYRAS. t @n ia K dpidh-MeRR 8 04 @18y mmafn@@i
to control group.
progression of disability shows efficacy. Other criteria include a change in area and
volume of T2 images on MRI, and the number and volume of lesions determined by
gadolinium enhanced images.
In one embodiment, the IL-21/IL-21R agonists, e.g., pharmaceutical
compositions thereof, are administered in combination therapy, i.e., combined with

other agents, e.g., therapeutic agents, which are useful for treating pathological
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MRl can be used to neasure active |esions using

gadol i ni um DTPA- enhanced imaging (MDonald et al.
WAv4/084885 0l . 36: 14, 1994) or the | ocati on andP@RUSIWD4/008833

of 15 lesions using T2 -weighted techni ques. Briefly,

baseline MRIs are obtained. The sane imaging pl ane
ceMitkidRtor @fbrdees shdtof ithfunésad iffimaaeh, sivkaedweHe brain, e.g.,

study. Positioning and imging sequences can be
n@ﬁuﬁ@ﬁplﬁr@sm%hﬁfq@ ‘e eorabingleere ontiyp camextiraedns ithag the agents are

The sane Ssitio
s &l Rienli bR b Bem BT BRL Bl R e BBy, 11 givem
aglne,wmgeat th@@astet SNadmiidlisa%ti @b f @E sédonk e&mﬁa&ldcm A8t of the two
et er m ned 20 radi ol ogi sts. Areas of |esions can be

cupeunde i mn@rwébld@eqt@ide byefEictivecdnsentraitoab at thsistnof
warea. Three anal yses may be done: evidence of new

Treie Btns rate of appearance of active |esions,

per Cest &d Xwﬂmmmnhw tRErapy & ihElalY ofd ordhere IL-21/IL-21R

Neur ol ogy 43:665, 1993 | mprovenent due to therapy
agoarsthie. eoandbt? lsmn)dpydaosﬁatqnsxrotcm, layoelstllcgmgbmama small

[ d t t
mgfFRURAEETED chrloBmyp Bl e Bt R Sohaeere
adifi QOH tHRXRRI Aligentsy BRE OHE 0ARDRCEAGIER: Md SroWl Tk R Ghhibitors,
sclerosis include: optic neuriti's, diplopia,

lnmygmwgmssaotsudlmr mdljasmmupnyalgemtmreeptnmmceahlbltors enzyme

thal eqi a,. nove and so sphene
B e RO B P Piie P dds et S 3F JrBRO RS etail below.
FRMHARBFELBhSor mPRITLPAVESD FR 28RS aRRFB& §ereﬂﬂ|n@£} t% used in
parapl egi a, hemi plegia, tetraplegia, quadraplegia, 30

capasetial vith twy gamprﬁrcpfathe ﬁumplegtuaagentshgeﬁcrﬂndmm Such

IR Y —

theRbb@iEibenRaihAS 8 418Dk PossiMB @&?Iélhgsc‘braoonﬂﬁféﬁ@érg' alsociated with
neur opat i ¢ and neur ogeni ¢ pal n, hermtte's,

the rvapommemth@replss Nﬂ@@%kmheﬁﬁe@@wgem d6¢108EBBS8in act on

Pt g Gk om S Troly Foal ek ik pa sycingi i ore puRssted to
erfafidd ﬁ]d/&hé%&giz@ wiRE EAEQS BeiE T@%'I?IL v} ll,’Re&gﬁggsd eP}referred

m cturation | adder spasticity, flacc
thdmpemtmgesgsmsertnmondyMyonemgl an lle? HHL RI1R agysitiane thosdagents
anor onst i, atl on, cal urgency,
theiolg 9@%&%%@8&% SBiUng a%@lﬁasm?@t iflanimatory

redycisencti on, denent i a mood swi ngs, enotional
[ability, euphorla bi pol ar syndrone, anxiety,
aph aNna—lmdyn@ bmnpies digentador tudating bf presymtpiganultiple sclerosis

str refl ux, nd sl eepi.n or.ders.
rbﬁpgf’ﬁim% agQHstseR smmsﬂleﬁw%sg therllomingg by
es t a 0 - _
m#;r%a@{sf AR S NPT
(E@msﬂﬁob@fpmrmﬁnh&rﬁeoﬂ Peutsangéd pa&vsisﬂaﬁavt Béxsx/CRirdf;
who are suitable for treatnent fall
glatiramer acetate (also termed Copolymer 1, Cop-1; COPAXONE™; Teva
Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous immunoglobulin;
clabribine; TNF antagonists as described herein; corticosteroids; prednisolone;
methylprednisolone; azathioprine; cyclophosphamide; cyclosporine; methotrexate; 4-
aminopyridine; and tizanidine. Additional antagonists that can be used in combination

with IL-21 agonists include antibodies to, or antagonists of, other human cytokines or
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within two groups. First are patients with early
di sease of the relapsing remtting type. Entry

wW@Rrioo84835 can i ncl ude di sease durati on of nor ePCTTHR200HN@SS33

year, EDSS score of 1.0 to exacerbation rate of
han free of clinical
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enhanced |na% 30 In one enbodine
whichzhe M2 iR é&@gomsts carbgcomiphed mehelstinteetron-, for example,

osSi t 'RIS t] ereof, are adm ni stered |n conbi nati on
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Agidittting] orasples idtlades sients, thauaky BSuded O 8t INE or more symptoms or
tlg éM dlsorders of the brain, e.g. pymé)
S’%‘Fc:? FEEPIMSThe » pmaRtading haglein smineal oil, mapwesnc,onmxtne

W&(ﬁlt&hﬁflfa}ﬂeﬂmﬁgﬂé%;ﬁgﬁox& ??)(él%g z;tél%?pt ac% pemoline,

cont’enpor aneously, er SI

degérqleant deainbyresdif, dgsmspressﬁlﬁqjéﬁﬁﬁlétﬁbdo)‘le ﬁ&dm&ﬁle%ﬁ@ flﬁf‘e
admi ni stration of the second conpound, the fitst o

p@ﬂgot%xy@t%wuh'&mmem@eérralbasgp fetrmlllla) dbeiaemi}dib)leﬂlaﬁdxme
t..th t f.t t

an%irfqﬁ&‘liiﬁev 9?&85@%@%&%&%@&2 lta)?%lve S %;hg%a{ei%e gargwé,

baorofm(nmaﬂhecm/ dibna2&FRm, AgMAAd, S af RnSfil, n%ﬁ!ﬂjant%iln psyllium

e tide or fusion proteln a peptide agoni $
}@ ic mucilloid, alprostadil, gabapentin, mitoxantrone, oxybutynin, nortriptyline,
paroxetine, magnesium hydroxide, propantheline bromide, alprostadil, modafinil,
fluoxetine, phenazopyridine, glycerin, methylprednisolone, carbamazepine,
imipramine, diazepam, sildenafil, bupropion, tizanidine, and sertraline.
Examples of those agents include IL-12 antagonists, such as chimeric,

humanized, human or in vitro generated antibodies (or antigen-binding fragments

thereof) that bind to IL-12 (preferably human IL-12), e.g., the antibody disclosed in WO
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nol ecul e agoni st) co-fornulated with, and/or
co-admnistered wwth, one or nore 10 additi onal
WO bmnapssd i ¢ agents, e.g., one or nore cytoki NECEI2004/008833
growt h factor inhibitors, inmunosuppressants,
anti-inflammatory agents, netabolic inhibitors, enzyne
0P8RV B-tGansticslnatityte/BASBY; dkile reveptortintsbiadrs ce. ggatitdies o
j in nore d i L bel ow. . Fuyrthernore, one or
hﬂ%?@ ﬁr'ﬁﬁgi‘iePE’!ﬁ% Sgﬁ%bi"? Jé'i’%ni‘ﬂég Bf‘ihﬁi]gflﬁé?@l;?rnea&’ Beman IL-12
rét3per. BxariplePbNAL | Pinthbdristd WR 1L afBE& & igen-bindi
t her apeut igl agent s deé\gc( ilbed hergi n.&iééizjéc(ﬁI %@lgen binding
fragmpnts sharenf) agrensa Pi-4§ onity ravdptanteagadirmbc, binianzed) e or in
osages.of the. .admnistere therapeutic agents, thus
P R PP e LT Borhs Toatmamn eelvblaa@emnts of he IL-
1 8s&epiontaad 1M 15thindiig Y&éihguﬁxe{m,g%@ﬁi@% Stag YR E N lde
the therapeutic agenps di scl ose erein actoon
apfthoidigsys 24 blaitnedicS fiamarfizerhthen bt inditrd berkiRed BQEHRVINS (or
at h . and thus are expected to enhance and/ or
el aE Brehht BeEafk 4 Bumpn flnds,soluble Fragrmas of the IL-18

RENOE, 2h8 IL TR Bhiik £pkordnd (HENRBRUM i
' cg}%‘oi nation w tt11 gggrol L-STZ@‘;Ilépglgagaﬁ?ggf%qiz%ﬁﬁoggs' 28).
Exgpaples of Hhhentagerests erchudatingiibdlandndonsémigg $nzymé HEE) inhibitors,

aut oi d subsequent_ i nfl anmmat or response.
SRS AP Thg! SYAHNNIS o gt 4A a6 MIgER, SILIRT
IRIAURRY, iaR@ Al J1 RE&p RS aREi O iSs (o h;
( I L- 21-; I'L21R agoni st can- ?cadl%soo ' mﬁﬁﬁﬁggagﬁlgﬂts thereof).
f ol | Byamples BT INRtaptagemists sncledegechimerid, @ufrahieed Beindm! & in vitro

e.g., AYONEXTM Biogen). and interferon-I
g%‘%@%&%ﬁ%ﬁﬂ*ﬁf HrbgeT Hndmnedrasmentsdapsef) t TN (gig., human TNF
a)PQRhlak i | ' .89k 3k4 e
g TN SO L S R B ST LS ACES.
8THRA YL@ 38 lumantted tnti-GNFal ancbddy; IOeARChPhbfn X300
[ntraven [ nogl obul in; clabribine; TNF
(Chm%&?it‘gf@%%m Q8% ReBigadrddi Genteeor); pabdiNg antibody fragments
qoYh ; Ch X at bL oprine:
(e%’cl ophos)’p zurﬁlgg?g?%}?gg%gri ne‘;oéc‘g‘g?’ﬁo%&g% 8szlgjﬁuman TNF
reeapitors py dertatiess thartof, ieza il Sckd TNFRAMIES {7 06 TNIMEcRERBI- B fusion
t hat episSed in conbination wth IL-21 agonists
Prpfsy}; i bJAmRgex;see 8. Athatisk Rheumatisno ( 1494) Nohad,

S24! PRHARE MR, 004 42
P h g A (oo e R KTRTR0 5 Y RBPF recepor-
IgGlfu§ipn ptotdin (LENERABPTIR)) tnzyife, antdgonib®, e.bL TNER cobMiBng

1, %Aggg FG-, and PDG-. 1L-21 agonists as described
CngYPe R toE (R r R IlRa v 1 oy} I xamie ecid eletivative, WO
013351124419 i 9 ;

R s e e
TNFbp/s-TNBR Kst8ubl& TRFebihding pragiaNes ley, YHHMisS® Mumatism (1996)

qc:log?bl eg W th agents, such as nethotrexate,
Vely 8@’() _r(F‘lPé’,lenPf‘?(Sbé,zg‘};a‘?s‘aﬁfy &i Bhysio).c dfseenwidCizculofoer i |
Pﬂyﬁ%k@?f@%ﬁ v o'l\.%ISPﬁp. 3f794{2). Preferred TNF antagonists are soluble
fragments of the TNF receptors, e.g., pSS or p75 human TNF receptors or derivatives
thereof, e.g., 75 kdTNFR-IgG, and TNFa converting enzyme (TACE) inhibitors.

In other embodiments, the IL-21-/IL21R agonists described herein can be

administered in combination with one or more of the following: IL-13 antagonists, e.g.,

soluble IL-13 receptors (sIL-13) and/or antibodies against IL-13; IL-2 antagonists, e.g.,
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exanpl e, ibuprofen, corticosteroids such as
pr edni sol one, phosphodi esterase i nhibitors, adenosine
wW@ownios483y antithronbotic agents, conplenent PCT/US2004/008833
i nhi bitors, adrenergic agents, agents which interfere
Wi t h signaling by proinflammtory cytokines as
6-0e8 AREHEDAB 3b-T1k-2 (3 AR 7&6&51{&%_&%%%7@% e.g., Arthritis
|nh itors (e.g., Vx740), anti-
&iRMeiubiatiemg ] 993) ey 36, éQ@ﬁahmdﬂg antibbdbies torI.-2Richg. aanti-Tac

ot izea Pt ek B AToSianIolbs et Bt SPL M dS0L5) 1495-502)
YR Gh A& Dhibi AN Gidthd 1EYBaoh LR LA ?tléﬁ)l)v&’thln%n depleting

cyt okl ne receptors erivatives thereo
amle€bvi ihlatitbre (Y FC-CHI1 /8Bt 10896 (renrdepletivg q)ymmhzabmtl -CD4
L-4, 1L- 10, |L-13 15 Exanpl es of

a%i%’e%&&@@&/%m&&&f@ Y6t of qu(}‘ﬁ@edo"ro”&*%%}’é’ﬁ? ieirdeanfaepnigts of
EELSRT Ao by ey b 2o S, B

reC&ptdbrd oandtapbiibt{cigahas; agh&ﬂlldsa#@ﬂecaﬁ ghyabprofetn igand (PSGL) anti-
COPAXONE( r g”( corti cost eroids, IL i nhibitors
inflamgtery cytok ke b atled PN%@W@A% lgﬁécéa‘e?@o%waombmam

ILt—k% B ARISREGH Ejﬁ;t 134 a6 *r"GFO Qﬁ‘& %@ﬂh@r%o%} %;‘%%nﬁggxgh%dles)

t my be u freat” one or nore sy
si demaftheainsbodimérits, ore gr moasHNL BALAER abadbokamnbe co-formulated
m neral oil, papaverine, neclizine, _ hydr oxy2| ne,
ng adfasicRLIIpFEredVith. OnF 8% Borsiantdlagimatory drugs,

Qﬁ&ﬁb@%@sﬁh@ &9[')61 r engﬁﬂﬁtfcqgﬁl%ﬁors o ) e?%l Cfﬁamples of

sm)p sSSsIin arret ason predni sone,
thp liewpstod iimhibitoty khat yan i used yibebribinatidrewitie nedd.- 2 ledgdaises
formul a), bisacodyl, ven|afaxine, amtriptyline,
dqﬁé@b@d}f‘é@lgt igelude duf arsarot [imitad e, @ne §bm<>£rm>fg Hi8piepidal anti-

FELRRRA Py SHOBLP L bR PR oL praciBad

Rhéuiﬁzﬁ’@m (1986yMi6l B, aN6l,9 (shpplantmayliszs0g &’b@ﬁ@fﬁﬂ (3ee e.g., Neuro
m t oxantr one, OXy but ni n, nort ri pt li ne, par oxet | ne,

Rm@&?@ﬂﬁwrmﬂa@ 1%}?t)pM¢!q1<é<rairrn gKisaing Biclofenac, and
%%E 95 e By ? 'éé“ L AdhfEE! umBPSHg‘féb%X Vol 98 No. 9
cer n, %ﬁ l"one,

car banmaze

(shﬁfelﬁﬁ@ﬂﬂ) @819"“0@&&!@&@}01@ Judk AgpielnisHIdnE; @Ptdkihe suppressive anti-
ti1zani dine, and sertraline. 30 Exanpl es of those

n@m@w@&waﬁ@d%@@z) aﬂtﬂagnﬁ pErurlecside hicggntbedisrsrd. dnhibitors of

pUEL G Resi 1R Fliadebidd (a0 ARG NP P A S %5
m t “ o4
i e

bigsynshesiss e.n ditiydipoegt@adehydrpgenase (IEPHI inhibiterb(¢.85 s,

A R R

SI®G @xméaﬁma@emwe%hm%%vlﬁ @nb@q@mm;’ PREdriddaherapeutic
ant'i bodi es (or antigen-binding fragments thereof

agegts fas nse in coBbimatipn WImdbeqaﬂIérZII?eargagormt‘as mghide NSAIDs, CSAIDs,
(15‘#6?3?4) 1reLl%b1tors '{H.g., ?eﬂunomlde), and folate antagonists (e.g., methotrexate).
Examples of additional inhibitors include one or more of: corticosteroids (oral,
inhaled and local injection); immunosuppresants, €.g., cyclosporin, tacrolimus (FK-
506); and mTOR inhibitors, e.g., sirolimus (rapamycin) or rapamycin derivatives, €.g.,

soluble rapamycin derivatives (e.g., ester rapamycin derivatives, e.g., CCI-779 (Elit. L.
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5 vitro generated antibodies to human IL-15 or its

receptor, soluble fragnents of the IL- 15 receptor
w@ea4084835- bi ndi ng protei ns. Exanpl es of | L-18PCT/US2004/008833

ant agoni sts i nclude antibodies, e.g., chineric,

humani zed, human or in vitro generated anti bodies (or

(200%) @zﬁ*ﬁerﬂ'@ﬂhzﬁl Ifnre@ggqnﬁés t?rmé 53; HRartpk! SBE d1 :-(2019&) Current

sol ubl e fragnents of recept or, and
Opinpudi Iwgesﬂgoﬂeugs§ @ 2_95|-33(B|9’, agemisivéhicleinterfere pabGignating by

PR RSB oRsT s NERauTal [ Ak, ik Sk eBas or Mar

kifsenABitdRs Y 480X bnhlbiadth %g%mée?écémbeang varihtts tHRfeof, MK-966, see
(ANI KI NRA, " AMGEN), slILi R (I mmunex), and anti-IL-1

e.gebethtits 86Rh¢l.bmdlse'8(1@36) Yot B3E¥e. 15 (nappignérrth@&iht S

PPt RSB0 Sh ki CREPhP Frserage hdrepighibitor; see
gnmqg SRR ARY I\ige%)bvsndw N [AGHRILRcEn8e)) 1O

human 'such as (human TNFa
p}msp}n(bmdg(: mhibﬁors(s £.258n156i2ors BASﬁg)solﬁlpﬂio@mhﬁmé 2 (cPLA2) (e.g.,

70BAY- 1Q- 3356 TNF hody. ,
Pranasthy #ﬁ%ﬂﬁaﬁgﬁgsa Riizg 3?@%?%9?@1@3%: Yigeylar endothelial cell
gx%{%ﬂ Pe¥or EI%W th %%ce?ﬁﬂt 60 V)E)GFaﬁBlbltENEncﬁ&t VE@#YR inhibitor;

fragnments Sol ubl'e fragments of
anfiNkhiba g if tanglpgemegls, Pp:ﬁ”&rcdr thprabelticreants Xbr usee eq)mbmstlon with

o] erjvatives thereof ) 75 kdT FR I 75 kD F
b foe b Shipset PBW%S‘WPEF?@% R (B @@'306);
[
L ATORRRBIbI & g o sl ‘fh@%ﬁ*@%??‘a%%*ﬂﬁifﬁz&‘?’f%c 5
sohibld M@amgmeptemvatnleg(_‘e g usstmaparmyoém der{ LaBNEREERTITA-79; COX2

inGIPROR ¢ en KRR DP &g il trent gRaPEOPhogISe FyYUbIAS &
il RLRY oo AU SRk 20 Oghéwoq SUHTBIY H10gs)

TNF- hpdisiorldifeRaripleb ubtmra“phﬁhdoagedtsngatmmbe bmnbfned wathgan,
Arthritis & Rheurmtlsm(1996 Vol
Hc% Bk BRragenist 1aglnde ong,gamorg Pﬁyg?raqptonurm@am MHjgazathioprine
r I 42)
oA oo, g lshy e B Rrocifnc! 0
pdnhﬂlaﬂfmlr_e neeibmakhte @nigamudeblar ad WZB li]zlaﬂ’ﬂnpﬂ'MFcochlcme beta-2
receptors or deriyatives thereof 75 KATNFR- | p%Gf
adaﬁwrmz@r agpvEs (st Wy??@ueaﬂmaalmﬁmaa ¥anthines gheqphylline
t
ey Bl ot Aot el Ao AR B SRR EFIPRES.
miedphendlate o fetil, hdatosigie apbnidts; aritagnbotid Sgens; Gomplement
soluble |L- 13 receptors (slL- 13) and/or antibodies
infipatorss and adrenesgicjagents.ant agoni sts, e.g., 42 WO
2004 /
oy fﬁ&ﬁ?ﬁﬁé’@; el ogs%fglt%gﬁgbsn aQéﬁd‘hgg telates tS“ik?l %r Rafing
OLAltlﬁd‘kEdnﬁblﬁed AdniaBuarbn Sfmhé 1I0Q3LYk ant3§on1§t23v3th otli?di\ dﬂdi’zipeutlc

antibodies to IL-2R e.g., anti-Tac
compounds. In one embodiment, the kit comprises one or more binding agents
formulated in a pharmaceutical carrier, and at least one agent, e.g., therapeutic agent,

formulated as appropriate, in one or more separate pharmaceutical preparations.
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(humani zed anti-IL-2R; Protein Design Labs, Cancer
Res. 1990 Mar 1;50(5):1495-502). Yet another

wa@ eovbiosuas3 on i ncl udes | L-21 antagoni sts in conmPCTIEE10041008833

with non-depleting 5 anti-CD4 inhibitors

AI DEC: CE9. 1/ SB 10]::»,96 (non-depleting primatized
M—%M—%}éﬁﬂ@é@g&s— VaHau , ithKline). Yet other
pref e edacRiPhdal LANs: | agoni sts of. the
Co- St | n)ﬁl at ory %g% vaay ‘%f%g%&?‘%%‘ﬂ‘% c’%&‘&ﬁgge%ﬁ?fﬁ‘mple ora
suhjstu o angxamplepibdiseaplesah bblobtaife@ TR @%8bjOEt or can include culture
apt agonl Sltl c ligands; as well as p-selectin
Gy coPpror é’iyr?ampg%iﬁan bpabiajned gn derivedrfromwmapompre cells, tissue, or
Hoxtio ki -4 ( Scher,ing),; |L- CH . .
22000" & Suctfadblood e bR B ?%’3"‘,]‘ Al G amgpsie
fIngek, cutinetd aghinfess. stissiecitnfre (@sy buc@¥eWhss, nRREWRRAI 85I tissues
!i.n ot her. enbodi nents, one or nore |L-21-/1L21R
sHESnird opsynpfenals (¢.85 hgpax &s@iraigh, and/ or
co- adpipi 1.1 h, [ re anti-inflammuatory
i uge R B S o R BR bk ne B R g
detehi IDRINGY 61 cIISA-dnicodihf; B Gy KRR Bfter@ft (cloh QLQ@FEQ;IL%E) or

e

i r]hi bitors. that can be used in conbination wt
SYudneRIBicinste detscidhe extrkiad ithdf. eNingleicracldsden bbetalanel, e.g.,

: i B t . e of , .nonssteroidal antj -
u:é‘ﬁr;]l% |ﬁgm§ta$gg§’gpﬁrg?%&2@1 ?551311,01%9 %cu,i miFeRTBfe [ roteins can be
cVanatede. § Sesingemass,spéitiditdgyi o a& imMh@BARL).SM (1996) Vol .

39, 9 (supplenent), S280)), Naproxen (see e.g.,

Neur gzl%bar 1de g9 gpn¥gaient formmf imhA@®assag 3For example, Biosource
1YEL 2% ' | -Pi cl of enac d I ndonet haci n;

PP DB A Bt xRy s Wt o ivroc 0y 10
witla seB@tiviNoof 902 glaLaRd t@fIEHtZ)witﬁggér)siti\ﬁ@rotf'@?é/ﬁﬁ)Q' ds

such as predni sol one; cytokine suppressive anti=
SimiarlynR&l) Pysterns pLoyjdes GBAEMDS }q détedtilBNtowih akensitivity < 8 pg/ml

eqt i.de bl osynt hesi.s,, e. g,, inhibitors of purine

© |§§$)(r%£ ]evgllﬂg?s '%ﬁ‘é’f @%ﬁﬂa%ﬂ%i‘-st s (e.g., nethotrexate

(N- [ SEARCHIAGH ™ MBreBme Arr i

pteri dinyl) ety et hy | am Rol bany ayr T BgHon Teghgology

Ceitpd provages contprdliensivs raagerpy far e alumeng RuBipYNEAEGhE at once.
i nhi bitors

e. 0.~ dihydr oor ot at e dehydr ogenase .( DHODH)
(o2 e MANGRIGRA Bt Ferd O LUIRAE Saimitimtiontos ag 12 V1L 21R
BUNBéH éxBipled ine i S131;
agIlari}fl amat i o% I’?ggaee;%{?{ﬁn% %506 ng%.t g%?%g’fmﬁ%’ﬁﬂﬁ‘. 1Cant
changd erthetbvekof apgiokine, e.gagHNM 6 of TN USEoIdRteBAHRI i PRLMARS an
wi th .l L1'121/ | L- 21R %nt ?goni sts i nclude NSAI Ds, CSAlDs,
acfiﬁ%iﬁrf 8RS 5i&-dP & Il it a range p{meimiadief a cytaking.of. @t B.-10 or
t j rexate) .  Exa s, of
PRI ERaIon ffm e o AL ELEY Gk S RABIAE o dosage of he

agooist. i Kyskamplegif [[.A0dbvels &0 nbfidleBstdad feveRCGHthin the range of a
i njection); inmmunosuppresants, e.g., cyclosporin,
normial ib) ety @dmprystration of therrgoriFRNi kehntricaser se.g eby increasing

oSl ferch - COM Y, DIt A BIO arincrasahevpp theyeied
ranie; theatinigistratn®f thé¥donist Sar ¢ defcreaked, é.%.,\ﬁ? d%Qz%éf?Eé&%& or

PCT/ US2004/ 008833
equency.
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(2002) Current Opinion Investig. Drugs 3(8):1249-53;
Huang, S. et al.. (2002) Current Opinion Investig.

whewgssaR) : 295- 304) ; agents which interfere wWehusS2004/008833
signaling by proinflammatory cytokines such as TNFa or
IL-1 (e.g. IRAK, NIK [1KK, p38 or MAP kinase

ALDE B R Raitin OS2 RV RIFT0DS /118118 ApofiRlES %hjﬁm@ Mhtivators
varrantis thereof, MK-966, see b e.g., Art Tis &
Rheuib¢ agimity b %)Z 1Wb2IR ﬁgomm as Q:tl(vstmpspd>feamanm)une38§1):m can,

hosphodi est er ase i nhj bi R973401 (p

'ﬁ E‘Ga‘i BEBr ‘é%’é‘eﬁ%‘/‘ﬁeéi X/ Fﬁ‘h‘ %Y‘Pg priethads

Art h tdbPe 4% %Fﬁa}h{% 199 1 th
(supg %nentfﬁRSZSZ gh%hogghéflﬁgz 0MER%P§S¥§ Wl.oua
limnithii i, tlaoss deSfcrubycﬂ o8 @hirenpPs@bt in ﬂmﬁﬂmﬁlO(gy,FEd\By J(&.@pligan,

trifluoroneth ket one anal (U.S. 6,350,892
A; I STRBE: br H Mreree. Bl Hormtal Wassrbon Gubr Glkehe Publishing

Afs&g;a%rs 2\9} é@{l%ﬁﬁ%ﬁ%gﬁc@r@B%&% Gh ’V iffo Ussays %?E’Idlﬁg Lpllnbﬂécyte

Itor |nh| |tor
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Netimyeass §1b‘ppe%énF & 24%8 5492 dy8l:ddgppimn etahcl dmpppgl 128:1968-
16')51*(1 éé)ﬁ)ﬂaxl)dé‘@fjalm?%dlmmb Ol 54579 19855l ‘TQM T ) Immunol.

rapamyjci n) or rapamycin derivatives,
137513)@1%‘3:500 tie84; Takaivee al. (Je Iigmunels 1 40: 5®894§B2’(y1©8& Herrmann et al.,
derivatives e.q., CaA-779;: COX2 15 inhibitors, e.qg.,
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base (e.qg., trifluorone one
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Jilpened 169é0§r51?m¥%88@¥36ﬂm98r gleabs Gsuw@h%mpmqm 133:327-341,
1 2L ORL De s :%Mh ﬂ# 9ge§g;a2|ne _ol sal azi ne
ne/ roxyc Iorqu|ne 5

chl’ or oqui ni 0 penci |l am ne;

aur opRsays ﬁ&|"lab<ﬂl (¢prhdamimeiinaglobiich @&pdnkées and isotype switching
azat hi opri ne; cochicine; beta-2 adrenorecept

(valgemmall epsfy, puongpthers; @Mﬁy@%qhatrféod%tp retadk &pyndent antibody
res‘%ﬁsgé F ed?'th%t a%gpiq Y /Il"hgffoﬁl%ztln 0?19 thm‘ﬁq é]{ll}%lon those %escnbed
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1@Mdlfs@@*/dkﬁm Imdaash e erse3onaf w9d an@xztems if$teB cell functlon In
agoni sts; antithronbotic agents; conplenent

vitierangibedy rrodugiionaboade §i andRpunsveick, 2. Mmm Psapeals in
of t 1888 vent r
b el REN GhP¥Fs TR ARG IR & opBh Rt G sl

Tbion®l1DOL 1R ant agoni sts with ot her therapeutlc
conpounds. I n one enbodi nent, the kit conprises one or

mor eMikettliymphegpenresction LB @asaYSr(Wéuqbwlhé@éwa apagng others,

r. and, at | east eutlc

it B Pl et Ren B0 B EARN ST FePinashLRGRRE fifou
lifgRasR tosk Aesmes ut: '@ﬂen@@ﬂﬁbﬁtlh%&unagg94£dﬁ@d E. Coligan,

2004/ 084835 PCT/ US2004/ 008833
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 3.1-3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J.
Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988;

Bertagnolli et al., J. Immunol. 149:3778-3783, 1992.
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Assays for Evaluating Cytokine Levels Any standard
assay can be used to evaluate cytokine levels in a

wGe 2009081863 a subject. For exanple, the sanpl ePCEHNS1NE4/008833
obtai ned froma subject or can include culture cells.
Exenpl ary sanpl es can be obtained or derived from one

or NDERIrRR|deH-depbriRtLass®fs (Whadiildédtify,Bendiigdihas, proteins
bl ood, urine, lynphatic fluid, cerebrospinal fluid, or

exarmsezst b)CdenldflUP gellscthiat %Fﬂé%\te @é‘IV? d- ‘(eélsbmd“ld?,s‘gllﬂ@% diimitatien,
thgsfe cieééﬂbeguc < P%S\Q@QS t &1 | giaf‘ﬂl 59%( 9%{ &Bééﬁn a et al., Journal of

ExdseBinichtdl Modiciide T0880-599, 1098 Madatétga 6tyd1QBburgall dTIBhfunology
i'nclude eval uating nucleic acids to detect MRNA or

1 00X 1 ex958d1 993 ; Borgpdarkdt ab, Ioturriahp EEparingenta) Medigine 182:355-260,

10 t t
1995 Rt ke 8F.ooiimpl SN b PR o RABEUlSh, "BasThgRg ot 8 Scienge
2045941994371 6% M Koatbnia SUANYdurAdl oY ExPéritheRhl MEGibRieq 689065-
m croarrays. Proteins can be evaluated, e.g., using

126ds 989 Bburdyesg ofpal., douraal qfrﬁhmébyawlgaam SAT B30V th94; and
f f le,
IR LT A ERE SHal MR 1 71631 AR tes. assay
r eaggfih$s M%m&waeg@%uﬂﬁ@g/abgpteﬁg eehich il Qdelaﬁfwainlang\ others,

sensitivity “of ' and to IL-12 wit
Pro®ii that\prcvyent)apOpt@qoaﬂenn&)perax@gnm irghubtyon mrwmsem regulate

IR BorpEoHar) e’ S B by ot Ssgvein! 1o Y, <
D SEARGH STV AR A95.855, Y5500 R @R 81, 1RARGARA 7-659-

Technol ogy Center) provi des conprehensive reagents
67H00 1 993 franeyca gt ahyiCangrr Resgarakd h1é94 5at 90nt293; I2b eThigeell

SE 08 1B T G ToRBH Sl Ripire OB | 4P S P TopD Zamai e
al$ @;&bn?éiﬁﬂi £89 1C§9‘ﬁ 8598 é&éﬂcﬁfet ﬁa%ﬂém%hgﬁw fJblﬁﬁQltof Oncology

h n the l'evels of a cytokine, e.g., -
161?9494&”199@ determ ne if it causes an accept abI e

changes, to . a | in a ran of normal of a

cyt oRpsais foi B pgpteing thay Hleftsaencq qerly StepR BT real CERTHIAAR AR
de%‘él%?i-h%hf RguAE Wit $i tahen &ééld%gcfflbte@’?l? JORRY Gt Qf B18&
25 agoni st. For ‘exanple, if 1L-10 l'evel's are no
84: hblr-ehzselél% d~‘1h<evteil.$0a.llnllar lmmtnmolognm bif1- 122, m994'nﬂ‘raly et al.,

j.ect ti.on t he_agoni st . can

BoRe Fe a2 3708 9SO RE rloepn et A 0 S 787551,
1§§qnver sely, | f IL-10 I evels are increased beyond the

esired range, the adninistration of the agonist can

be dAssagafedyaleating achiyatibeosfSTA Tarediesaibed os.g.f imeGibaoaiyet al.

30 45 WO 2004/ 084835 _PCT/ US2004/ 008833
(1996) Proc. Na 9 Acad. Sci. 8SA%-£:1 772-10776. For example, evaluated cells (e.g.,
cells treated with an agonist or a candidate agonist) can be lysed and tyrosine
phosphorylated proteins can be immunoprecipitated with an anti-phosphotyrosine
antibody. Then precipitated materials can then be evaluated using antibodies specific
for a signalling pathway component, e.g., an antibody to the STAT protein, e.g.,

STATS.

Assays for Measuring the Activity of IL-21/IL.21R Agonists as Modulators of Cytokin€

Production and Cell Proliferation/Differentiation
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Assays for Evaluating the Activity of 1L-21/1L21R
Agoni sts as | mmune Activators The activity of

WO 2002084882 1R agoni sts as activators of an i MUPET/ByRDLMSS33

can, anong ot her neans, be neasured by the follow ng
nmet hods: Suitabl e assays for thynocyte or splenocyte
cyt ot ety Vy PREL-GHEL2 IR agmmists & mpdnlatat Dﬁafytoltlhcﬂpleductlon and

&lzﬂstﬁ&ii%gﬁ%oh/alffe%ifa?%ﬁ B gF geﬁgelgﬁls{n% alﬂ%g/gf gg%fng%r of| E?)/utme
MtoSﬂ@ca(tént cWM pioligkration Rdbys f6F &8NEnR Wlﬁ(ﬁné rbgltl]out {fntltatlon

@200 ates and W1l ey-Interscience (Chapte
AT ol B@yéﬁﬂdc?@& MGALI, Mﬁ(p%elilw)l%s RB5, DAI,

%aﬂ@S ez, (RS, RO S@\éﬂAH”?'?niﬁssﬁéga e
1981; AS*SWS“ fﬁﬁm‘bemor@hymooli'f ﬂrHHTéPanon njra E%%qlr%%gn those

1982; Handa et al nol . 135: 15
sqeibied én: Gayrrent BTOWQﬂhﬂdemmunl)kngBE@by35ECI:olingB6A Viakaiisbeek,

[?tH q\/[arg}lli%s bm%% \%ﬁda’ ggﬁ?be? a};@ é?ese?ag nggéu%ggseotmates and

WS ntdrediénR TCh&Stedd, Tn W
192% e ohaer, In Viiro bSIHORY Mout Brhpil ol diosion 5.1-
37k Sihater BIImmunologierstudieb in HBMaGY) IBala660al, 198frunol. 137:3494.

SS90 Bt Y] O 38070 T 4 Tl ermlih .
@ahlauhmmuhmyylothW 3381937 Bétacnothd9k Eﬁ%ﬁun%ﬁ 29:3775-

| munol . 153: 3079- 3092, 19947 As3days
3:1"8%é992 d%fp’élﬁélleﬁltah, th'ﬂmnlgiocbblﬂz m7.‘fﬁe$mjn$9§$4 and i sotype

SVVIt |c:h RN nong ot hers,

pr ot el n@gtﬂh el pradue “Pncaé‘ or 8%’2 aben O%ﬁPﬂqu(‘y‘él}S lymph node

61BSNQ And1fdd T 0

ey mnen A, S NATTE R MR

StNBP]IagQIé\K@KISbth AI ﬁ\VﬁnmndISheitafbh B(M8h80813€ntH&Gcol@ﬁﬂhnmunology.
vitro anti body

JARERYCI AN o cd 1 pp 350 202 ] B b Wiley and SansiTorosiot 1994;

pro
adf Mfe%@érﬁeﬂt% rﬂd{i@@lm lﬂgﬁa Hterfer r%)lg P%eﬁ?lg 1]8&|prrent

f
pp. 3.8.1-3.8.16, JohnWeyan ons,
Pllwe@@bﬁ inymphuwoldgy. F. €adighweds. MoR] pps6.8)1s6.§ 8hidhA Wilky and Sons,

I dent anong others, 25 proteins that generate
T%rrogg)oﬁ%antly Thl and CTL responses) include, w thout

I'i m Agdab@fbr phhﬁéx%tlgﬁ and H%%Fenltlgtlon%ﬁ{ %Rﬂtto ?(}t ocgelim{)l%poietic

| nunol ogy,
cells maﬁmcg:u wutbgl,lt IEthonSthevadé“sper(ﬁhl’ MResureed - of H@eMGind

MR G £AE RS eGRimib Rotlomiihobgvie, L. Rseod Lipsiky, . E. In
Clrrét 3rc§t8@olg?ﬂﬂ{lﬁlﬁnoio )J G| aﬁ%gg \épASdI eééloln6§lgl§a?osgn Wiley

Takai et al rmuno
afiioar, Trontb. 1991; déViriesmlal., 1 8p50Rd 5163, 120851 1, 1991 Moreau et

al.fgf 2999.560-8b2, ogs. (‘}reerlltggger}%lt al. ]]-E’A;(?c Nath Avad 3801 11?2 A.
80:2931-2938, 1983; Measurement of mouse and human interleukin 6--Nordan, R. In
Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John
Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Acad. Sci. U.S.A. 83:1857-
1861, 1986; Measurement of human Interleukin 11--Bennett, F., Giannotti, J., Clark, S.
C. and Turner, K. J. In Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol 1
pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human
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WO 2004/ 084835 PCT/ US2004/ 008833 Dendritic
cel | -dependent assays (which will identify, anong
W@Rwens483pr ot ei ns expressed by dendritic cel |l sPCTEE2004/008833
activate naive T-cells) include, without limtation,
those described in: Guery et al., J. Imunol.
IntEuRH- E@lﬂrletgag A2, Glalfha, pLcabk, s @%J‘?ﬁm@f‘ K. J. In Current
Experi mental Mdici ne 173:549- 559 1991; Macatoni a et
Pmitocolslio dmnainolyigyl mtiohigho gds. 51015¢p5@1’1-1 513)719 wilepand Sons,
Por gogggg et al., Journal of Experinental Medicine
Tqws b6o, 1995; Nair et al., Journal of Virol ogy
67:4
o1 B RO oo IR Al TOARAA feng: among
othzyseproteamstthht dffedi APQET d¢dPint2adiond 264 ¢ll 29 8B¢ct Bhaa ikfEects by

mESAnE Bl TR Hab AL Takine S%bu%t%‘??{ph@%iyirﬂp94H§§¥no%°&ose

d H’ e f h

Skt AT IoRopy MR Aamye . EolUmOAE i

DpHoMairgdiet, HatM pSlesvectt, Ve [Sopbes Pab.diicertic BulighiagtAsgadiates and
i.nduction and_ proteins that reqgulate |ynphocyte

“h@bféa@fsasepgf) (Ghaptegdeln Vitiorseays fomlpuss I@ﬁnpftomsrg &unction;
BRI, 8 g MM BELE Ly Ehagiel Y MM oggstudis

Hemans)1 93betapr ezalc Rrad. l\hll AC@ISCEIU R@SG&M@DI -6095, 1980;
53:1945-1951, 1993; It 15 66: 233-243,
Wegdereey st aFuhdk Im@aaf Haﬁ*OSoﬁ“ 1|, rlrﬁ%lnoﬁ a&sgyet fhsl Aogmnghss,

13@?@4-?@@%95&2 .Taﬁ%l et alNt E}Hi%ﬁ%ﬁ %our s 993

rczyca e , I'nternationa cology
1:639-648, 1992. Assays for proteins that |nfluence

earlﬁ)dsteps of T-cell comm tnent and devel opnent
i ncl e fellomipg pon-fimiting $xemple. nesdenyistptepariaka, that IL-21

<l Pafel B PhafPatanltt 12 Tooa Gty ot al

Bl _ood 85: 2770- 2778 1995; Toki et al., Proc. Nat. A_cad
Extinplel §.21 r8Qiltsaft GarGMprotektion in £ iicd Or eval uating

activation of SIAT are descrirbed, e.g., 1n Gl nour et
R%J enist 1996) Proc. Natl. Acad. Sci. USA 92:10772-10776.
Gt exanpl e, evaluated cells (e.g., 25 cells treated

g.'th an agoni st or a candi date agoni st) can be |ysed
tyrosine phosphoryl ated proteins can be
IeeisPBL A il thnilt B ARlde RROSBARKY R T
an |E&3y @Then pr ect}%& t at ed]arg teé’fgi?a I's can t %JeaCkson
Lahoaitopt dtheunimas svatd lhmﬂecbmthmem AAALAf(bapmose@mhd:ri faglity
pat hway nponent , an anti body to, the STAT
ar&f@?@fqﬁef @r@arasn vt !l dspaglenal andrvatal pahegrns ndllimise were

%\Eﬂatg 1b¥veRks btagel/ | L21R Agoni sts as Mdul ators of
t oki ne

Proliferative response

Lymph node cells of C57BL/6 female mice challenged with the mouse
oligodendrocyte glycoprotein (MOG) 1s.ss peptide were harvested from the mice 20
days after immunization. Cells were cultured in Dulbecco's Modified Eagle's Media
(DME) containing 10% fetal calf serum (FCS). The cells were restimulated with the
MOG 3s.s5 peptide (25 pg/ml) and grown in flat-bottom 96-well microtiter plates in the

presence or absence of murine IL-21. After 72 hours, the plates were pulsed with 0.5

49



10

15

20

25

30

Production and Cell Proliferation/Di fferentiation 47
WO 2004/ 084835 PCT/ US2004/ 008833 The activity of

WO 2002084882 1R agoni sts as nodul at or of cyt oki nePCT/US2004/008833

production and cell proliferation/differentiation can
be tested using any one of a nunber of routine factor
p,@?ﬂ?i@i@fiﬁ RhyrRRlde/WEIPAR BEM QoS 33)636-59&&2%%11. ITh8 &Ran
including, wthout limtation, 32D, DAZ, DAIG T10,
inB&rpo2@ibh of thyBadde 1iMbe/IINA Mt (o teiBliddtd weRERas RiBdsurddiddy, a
S %FS, Tl 165, HT2, CTLL2, TF-1, Ml e and CWK. Assays
SCARYHI2ROR EPYNIE; ¢ hymocyte proliferation include without
limtation those described in: Current Protocols in
| mmunol ogy, Ed by J. E. Coligan, AL M Krui sbeek, D
CHokiverqgertitetson E. M Shevach, W Strober, Pub. G eene
Publ j shi ng

Associates and. W1 ey-Interscience (Chapter.
3, |k P%dea%eilé)‘?%r"f%’rf?% EEUn{zed ﬁaewsremsﬂm%w Yirg with 25
; ter. foa.l ' i ' 20
gy 3 4 MERPR" Shenfive, CEHER BB, BRIRLBRRD Lo BIRA 10%6 Fes
arigell L 2gol inkl) efid @drious Sondeftrbtivils.of hitink 1081 kddglng #9805 ng/ml to

Bertagnolli et al., Cellular Imrunol ogy 133:327-341
29 ng/ml.” GultpmgHpematants pveas collegted afigy Adhourl and werpgmalyzerhfor

oA 38 SRR gty SRS A5 B APt 854
Syatdre ePicee) Bostod Yeahaolvgd€entkd). cel I s or thynocytes

include, without limtation, those described in:
Pol yclonal T cell stinulation, Kruisbeek, A M and

g &fthe

D. In
proteotipit pro®imotPd P h -1 pepdasmatlsidgigd iy commpleiedaeunddsad)yaint

1 pp. 6.8.1- . 8, hn Wl ey and Sons, r.ont o.
supglirieniediag S9Bise bF UPFelele PR BHEVARE (I3 on of
LWI d 59&9: REiLE RO EEck R RRBESLKE i@@étlo?ls WA éwéené of pertussis

nmouse and human Interferon gamm, Schrei ber,

out 'limtation, those described | n: Measurenment of
toklimrist Biclogivhlr Laberdtories) hithk timefamechunitacoh endk 4 $1hdyrs later.
Bottomy, K

, vis, L, S. and Ljpsky, P. E In .
A@lﬁ?”rl%WFfelﬁf’B’EeSé’éDﬁ& f‘?rr?hpifﬁhﬂ%?%bfﬁ‘g‘ﬁ ?C%éthg ithgdellowjgg sqale: 0,
. 1- 12 1. i T .
o8fe L gy e b 85080 S
1ith® Dhralyéis: dafrottand dlind litb paraysd3 b Mn@dind1 988 mean clinical
G eenberger et al., Prqc.. Nat|. Acad. .Sci.. U S A,

- soppe wogaladaied by ayesaging e ipdividyel sspresof the micq heaskgroup-

interleukin 6--Nordan, R In Current Protocols in
| munol ogy. J. E.e.a. Coligan eds. Vol 1 pp.
[162 6 admMhidralion dotino W1 ey and Sons, Toronto. 1991;

Smth et al., Proc. Natl. Acad. Sci. U S, A  83:1857
Mice sensitized for EAE were given intraperitoneal injections of murine IL-21

at 100 ng/day or 1 pg /day in 0.2 ml of PBS. The control mice were dosed with 0.2 ml
of saline. Treatment began on the day prior to immunization with the PLP 39,15,

peptide and continued on alternate days for a total of ten doses.

Proliferative response and cytokine production induced by murine IL-21

The effect of IL-21 on the induction and expansion of MOG 3s.ss-specific T cell

responses was evaluated. The results indicate that IL-21 induces proliferation of
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30 1861, 1986; Measurenent of human | nterl eukin
11--Bennett, F., Gannotti, J., Cark, S. C. and

wawoaes483K. J. I n Current Protocols in | nmunol pgpUS2004/008833

E.e.a. Coligan eds. Vol 1 pp. 6.15.1 John WIley and
Sons, Toronto. 1991; Measurenent of nouse and human 48
1%%8% 1Qt%fd%§5d5ﬁ%é§%%ﬂeroqg &%re, ‘lﬁlta%ﬁh%ﬁi@ 1 lymphocytes
--Carletta annot t i o S.
culturedewith R0 ng/mllof G2 sbowed ngmfmeﬂlts?s 5+ﬁolt1 nmncﬂsb ogyrohﬁeratlon

Col i gan eds. Vol .,6.13.1,  Jo an
asPomArs 6 enstmnael Bingierhacpnd Dbt et 4B Sipkine, the
ceSLkgbis 5}2«% pid ﬂférab@ee&%gh&}& asAiDBGhtr] QEIRET S,

proteins that a C-T céll interactions as well

as direct T-cell effects by neasuring proliferation
and cyt oki ne production) include, without Iimtation,
those described in: Current Protocols in |Inmunol ogy,
Taslely ymphods@d p@idiferation vh tike pires bifielof 1L1£)21 g
. u eene

Publ i shi ng Asséel at es Bndl W ey- I nt ersci ence (Chapt er

3Pilunowi t r CBNELads f drPNihede Lymphcyte Function; 10

Chgpser 6, Cytokines and their cell ub@r receptors;

Chapger 7, | mmungloggi ¢ studpes in  Hupans); Wei nberger

et;.pdso. Proc. Naglpy Acad. Sgj. U S Ayg77:6091-6095,

198 50, Wi nber gey 4§t al % By J. 11: 405- 411,
?% 5Taka| et al11 m‘[]’l.il(g| 1@%494 3500, 1986;
?%t al . ﬁmmol 40: 508 % 1988. 15 In the
1:4 562 Mﬂnn non- Ilrlntlnn pxalrrﬁp wd ‘)rlronstrate i nter
alia, that IL-21 results in partlal protectlonin EAE
m ce : IL-21 resylts in pr ot ect.i,on .i.n
e et VDo duuaeeed prcidembon e eshes Baspo arouein
Pﬁ%%r&ns@eﬁi% ek @m@tﬁ&@hﬂﬁ@' Jdﬁ&'f@dﬂ?ﬁce}ﬁfahéﬂ Bf mufRe ﬂ@tz@ (¥g/ml)
aninmal s were housed w thin an AAALAC-approved
cdn@paredto deteirbated witBonndugadiof ®L8d for parasites as
wel|l as bacterial and viral pathogens. Al mce were
used at 8-10 weeks of age. Proliferative response

4 f ' .
o TPl PR oht Uy PRIREAR S IRL R RBE cRRbL 090l i
cy8Skihdprodpétiohe yngitdcitas westoattufedoritt He2 I e2 Pihduckaincreased
after i mmuni zation. Cells were cultured in Dul becco's

sersiion joé thegkhy) @takings 840, f(S[‘)‘I\?E)PaEe@rfP antieaied adls, flaisgesponse was
sa \ﬁ‘ lgle %ﬁgﬂl@ é i %S}ablér ean(aeat h?é Me@t fe§iel cmeﬂ{rﬁgonvgftl'ﬂ 51%5

ng/ml), cells produced approximately 2.5-fold more IL-10 than the control group.

Table 2: IL-21 induces IL-10 secretion

1L-21 IL-10 detected
(ng/ml) (pg/ml)
0

189.3
5 260.8
10 457.3
15 466.8
20 486.1
25 515.0

51



MOG 35-55 peptide (25 g/m) and grown in flat-bottom
96-well mcrotiter plates in the presence or absence
wo@boongdsee | L-21. After 72 hours, the plates WeeBUS2004/008833
puI sed with 0.5 49 WO 2004/084835 PCT/ US2004/ 008833
tritiated thym di ne/vveII and incubated for a 4-

to 6 of . di
e R
irlidandd donaéritefiofOohefine & Q/&@hpz&ed fLdRtrol @dllis O A dUstivalbf IL-21
node cells derived fromimmuni zed mce were activated

tq MQG 835 Svitinmlatsd spieqyy ollls dfom iﬁr@nw@@dsl@icssewptim aevo- fold

|l | %
SRR S S ELEL DI A,  oo
5 nbde &lishaRdirbded HaMTE- 2@ Nty 1E6els %@rerlﬁ:émased%xﬁ 9() @OO gg/ml

supernatants were col lected after 72 hours and
(cnabl) e d 5841 pg/tl (modkirereed) hal 32‘,603117@511111 k- nrunehmt)J on
usi n& thﬁ: SEARCHLI GHTTM Pr ot eo ﬁd f% em

( Pi el B& Chagges thyf‘é%‘llﬁﬁ?ﬂ?&?“é@ tk frgpmeRtare
SAARSAIPR ofllw PP BNt 8l autol mmne

encephal ynyelitis (EAE) Fermale SJL/J mice were

i mmuni zed subcut aneously with 100 g of the 15

112[,&@%*% E{@&ﬁ%&n Ja:l?ltuillﬁg 151 peptide enulsified

I n_conp adj uvant supplenented with 800 g

of Mycobamt-ef Muatmeker cul osi s H37 Ra ( DIf-COR Treatment

Laborat ories) Mce also received intrapneritoneal

Incrgaset i onEW0t h 400 ng of pertussis toXi2(IENyt TGFB
Bi ol ogi cal Laboratories) at the tinme of innunization

Deb@add hour $q) m_;_eqL 6,Ani mal s were scoreModai |y for
cli n| cal fﬁ&{‘iq EAE accor d| ng to the f ol I oW ng

Nihaeeo HTLY i gc’ vei e ol Srdon i Ba
par al ysi s,ILzl Hriohil iHs MIBrbopar al Yaits L-and-6, IL-1O IL-13,
nori bund. GMH€Stean clinical score was éla-IlBuTHFedMﬁE/-lot GM-CSF

10 averaging the individual scores of the mce in each
group. |L-21 admnistration in vivo 25 M ce
Deuelepmentaf AR nnnrce\meaEeddvltlhl& -2t r aper i t oneal

i nj ectipns of rine t /day

L T it I GO R TS R L

iffinuni2kd $adhi the enc_EREaﬂItdS@ﬁlc )2 OIS geﬁtm% i a&F Aplﬁlhé)f)eﬁ&sm toxin
i mruni zation with the PLP 139-15 feptl e and

apdiredted hgmowitia b peaphatacticiepgiméroef -2 lot Bhe dinicabepudsssd FAE was
30 Pr Ilfer nse_ang, ctyt oki ne production

15 C?‘HB*HS@ ?kﬁﬁ?eﬁ ?‘T_Pa%fe?ﬁg“ bfect of IL-21 on the
i nducti on and expansi on of MOG 35-55-specific T cell

responses was eval uated. The results indicate that
I L-21 i nduces proliferation of
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dose dependent manner. In Figure I A and Table 1,

wo yovphesyi es cultured with 20 ng/m of |L-21 BECDUEZHOH008833
significant 3.5-fold increase in proliferation as
conpared to cells stinulated wth peptide alone. Upon
titr
Si m 10y Rjepiefs Vb8 Dmebelf e 3B S Remplagy PLP

cﬂlahbsetréated_lylrt‘bdﬂ peyéree pr abseher aftrhaxing -2 1h eThy Ssckitele0dl in the
IL-21 Contraql 1L-21 Dilution CPM bgd CPM bgd ng/ m

ugtreptedicopirobealls ippormplizehtopl s 3. 01 4 1:1250 1.04 2.02
0.8 1:6250 1.49 1.86 0.16 1:31250 1.13 1.70 0.032
1: 156250 dil 1.77 1.45 0.0064 Figure |IB shows

Tahledased proliferation of T cells from proteolipid

. ured at the

8188 concen?? &t on oiTr iHe 1L-21 (ng/mM) 10

titlonly 1 g/ml of PLP. To

i dentl-2y whet her 1he prolifetative T cell response

coul dLbe correl al®d wi th cyTdki ne production,

| ynpHb6yt es werelowl tured wiséh IL-2 1. 1L-21 induced

i ncrgaged secretpon of the2kh2 cytokine, IL-10, as

CONP#H to untreghed cells.3gfhis response was 15

sat Uy e (Figur 0d and Tabl§62) and at the highest

tes ncentra n of IL- 2&5(25 ng/m), cells
' ey BmtGldip-e | L-10 than the

control group. Table 2: IL-21 induces IL-10 secretion

Izlé bzés Ish(awi %E%‘l?e%%leaglgéf, g&{t%ﬁé&g&%{y l)igh19 s&‘s%gpt%le B disease.

In contrast, mice treated with either a low (100 ng/day) or high (1 pg/day) dose of IL-21

had less severe clinical scores.
Figure 5 and Table 5 shows a decrease in the severity of EAE in mice treated
with either a low (100 ng/day) or high (1 pg /day) dose of murine IL-21 compared to

control mice.

Table 5

Day NaCl 100nglIlL-21 1 pgll-21
8 0.7 0.0 0.1
10 29 0.0 0.8
12 2.8 1.0 0.8
14 3.3 1.0 1.0
16 3.5 1.2 1.7
18 3.5 1.6 1.9
21 3.5 1.4 1.9
23 3.6 1.3 24
25 3.8 1.7 2.1

Our findings indicate that IL-21 is involved in modulating EAE progression and
this pathway be mediated by upregulation of IL-10.
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25 515.0 51 WD 2004/ 084835 PCT/ US2004/ 008833 Figure 3
shows a decrease in secretion of IFNy by spleen cells
wo eawaved3ii th the indicated concentrati ons of PCI/USE®04/008833
I L-21 conpared to control cells. Addition of I1L-21 to
MOG 33-55-stinul ated spleen cells fromimmuni zed m ce
resu cbitet i g i
i T e T Ty e R e AR pplished
phigniphcitedrieglueit tlss aepleatioreat ddreby thpredsipihcorpbidged by
| evel s were decreased from 20,000 pg/m (control) or
T8N pg/ M (nock treated) to 3260 pg/m (IL-21
treated). The changes in cytokine secretion upon |IL-21
or IL-21 Rtreatnent are summarized as follows in
Egaibiaderids Tabl e 3: Changes in Cytokine Secretion IL-21
B B TRShan B i R g mor

tap g ARERal o My chbiyents ST i@ bl ehusof e
ilventon ddsedBed Hdreih .3 SucKRduBGSiertd ark Spterddddao bdkhtdngpassed by the
(]?t/FCSF 10 Devel opnent of EAE in mice treated with
fellowing ¢igist ermine the role of IL-21 in the

devel opnent of EAE, mice were immunized with the
encephal i t ogenic PLP 139-151 peptide in CFA plus
pertussis toxin and treated themw th a prophylactic
regimen of IL-21. The clinical course of EAE was 15
conpared in mce treated with saline or I1L-21. 52 WO
2004/ 084835 PCT/ US2004/ 008833 Tabl e 4 docunents

aver age changes in cytokine secretion in two exenplary
PLP cultures. treated in the presence or absence of
murine IL-2 1. The cytokine level in the untreated
control cells is normalized to 100. Table 4 Cytokine
Control Treated w
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ml,-21 L2 100 59 I1L5 100 73 1L6 100 56 1L10 100

250 | FNg 100 39 TNFa 100 56 GMCSF 100 15 5 As shown
WO nooogusses 4 and 5, control mce were highly PCT/US2004/008833

susceptible to disease. In contrast, mce treated with

either a I ow (100 ng/day) or high (1 g/day) dose of

- s severe clinical scores. Figure 5 and
W B S

ows a decrease in the severity of EAE in
mce treated 10 with either a | ow (100 ng/day) or

hi gh1.( A métBod e@anelidesimgf symptor ef muitiple dirpss 8oa éubject, the
control mce. Table 5 Day NaCl 100 ng IL-21 | g IL-21
mgthgd zomposing:1 10 2.9 0.00.8 12 2.8 1.0 0.8 14 3.3

o Hgnishging o sbe%&tsanaa]gﬁ ey ifefep 31 oS o1

reb&AOIC@AL-21RNak ah bmdidnti siffidietdkd/ ﬁﬁelﬁdiatﬁ@(iyﬂnﬁtdnﬂ of IEIAEIp]C
progression and 15 this pathway be nedi ated

scdqweg v herin gaid pgonistigselgged gomd 814893515’““% of an IL-21
2004/ 008833 con f
pefaarg Paeonc el TR SbSE i CnRnb el ent ofan
agoniseid aﬁhr[gyghglmboupl s application are hereby expressly
I ncor porated by
2. The method of claim 1, wherein the agonist is an IL-21 polypeptide that
comprises a sequence at least 90% identical to the amino acid sequence of SEQ ID

NO:2 and is capable of binding to an IL-21R.
3. The method of claim 1, wherein the agonist is an IL-21 polypeptide that
comprises a sequence at least 95% identical to the amino acid sequence of SEQ IDr

NO:2 and is capable of binding to an IL-21R.

4. The method of claim 1, wherein the agonist is an IL-21 polypeptide that
comprises the amino acid sequence of SEQ ID NO:2.

5. The method of claim 1, wherein the agonist is an agonistic anti-IL21R

antibody or an antigen-binding fragment thereof.

6. The method of claim 5, wherein the agonistic anti-IL21R antibody is a

human antibody.

7. The method of claim 1, further comprising administering to the subject at

least one anti-inflammatory agent.
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reference. 5 Equivalents Those skilled in the art w |
recogni ze, or be able to ascertain using no nore than

WO omtioguB3®xper i ment at i on, many equi val ents of PEEUS2004/008833

speci fic enbodi nents of the invention described
herein. Such equivalents are intended to be
enCOoRPEHE Gk diGaiml L IWHIMIR theCndl 1Hﬁamﬁ‘19to§?1 I\%Qt is selected from
2004/ 084835 PCT/ US2004/ 008833 WHAT IS CL
the gretpheshsling 0EIENOB atd,MGNG -3 B 7PINB amabonists tILp]I%antagomsts IL.-23
sclerosis in a subject, the pethod conprisi
BIARHI SRS PO %@@ng@b}eeefolwsdmembfangﬁ%l 779.
interleukin-21 (IL-21)/1L-21 receptor (IL-21 R), in
an amount sufficient to aneliorate a synptom of
mul t OpMae nsethel aildm Wendieadin tieaubjcaige ainsdmrhsl. sel ect ed
fromthe group consisting of an IL-21 pol ypeptide, an
agoni stic anti-1L21R anti body and an anti gen-bi ndi ng
fragrgn ti
The- et aamsed s, GuBith e R PER R ibtie e ldpfnigpred in
tHedbphepPh isihgletdodé. conprises a sequence at | east 90%
identical to the am no acid sequence of SEQID NGO 2
and is capable of binding to an IL-21R 15 3. The
met h ' , r t
pol ypiptragiefihore i Gl e dRNEr e s b offypistered
a$ sledrids ©fidodes séﬁaeatadrbﬁmtaeald of égygenesksof nivlns| DNO. 2 and
is capable of binding to an IL-21R 4. The nethod of
claiml, wherein the agonist is an IL-21 polypeptide
t hat ;,2 S [
0t 122 ST REIR, AR, 610 AR Rl BER Rt
b@imjégionl stic anti-1L21R antibody or an
antigen-binding fragnent thereof. 25 6. The nethod of
claimb5, wherein the agonistic anti-IL21R antibody is
a h"fgaq“hgﬁ{elt o%q}fc%agm 1]2_h§1%1gr%{ htg)gggglﬁi‘%lgajgbplsws 15185ted into

conpri'sing adm ni ect east
ttehtrhifeh @By sén. agent. 30

14. The method of claim 12, wherein the IL-21/IL-21R agonist is injected

intrathetically or intravenously.

15. The method of claim 12, wherein the IL-21/IL-21R agonist is injected into

the lumbar cerebrospinal fluid.

16. The method of 1, further comprising evaluating a subject for risk of

multiple sclerosis by evaluating an IL-10 parameter of the subject.

17. The method of 1, further comprising, prior to the administering, evaluating

an IL-10 parameter of the subject.
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55 WD 2004/ 084835 PCT/ US2004/008833 8. The net hod of
claim7, wherein the anti-inflanmtory agent is

wezloeos4sss from t he group consisting of |IFN (3 PAEUS2004/008833

| FN13 -1(3, TNF antagonists, |L-12 antagonists, |L-23
ant agoni sts, nethotrexate, |eflunomde, sirolinus

(rapggyqihp )metlﬁﬂidoch’z;l fufther coﬁn&sn-lrg] aftéetb hHQacHﬁmi%'té‘Hr%‘ dvaluating

wherein the subject 1s a manmmal .~ 10. The net hod

ap &l Mparanvdt@roditiee ubgect, wi2ddin bn zm&aa@mhsﬂ -1 parameter indicates
adm ni st e}:ed in the formof a single dose. 10 11. The
AT ARSYUGFTTEStai m 1, wherein the IL-21/1L-21R agonist is
adm nistered as a series of doses separated by

interval s of days, weeks or nonths. 12. The nethod of

cl ai 191 Thesestleidoftlhurther 2drhprisi2g, Rftegorthe tdmmistering, evaluating

adm nistered by i n1 ection. 15 13. The nethod of claim

an SL-1Qparagicteriof dhq qubeet.| |- 21R agoni st is injected into

the central nervous system 14. The nmethod of claim

12, wherein the IL-21/1L-21R agonist is injected 20

I nt r 20het pleasnbgeudicalicoinpasidom tahyrisiddan ]]Ih@l/ﬂe&ﬂlﬁchgoﬁlst and an
claim12, wherein the IL-21/]1L-21R agoni st is injected
aptiigflammmatory pasat Whereansad Bid ML 21R; aéomz%,ls elected érom the group

oSSt g -2 WolspERGL AP MAHHS AL AR bfib Ry AT ibejgen-
bl Ri@hien® bf i gganidticeati-IL2IR adtitbdyet hod of 1, further

conprising, prior to the adm nistering, evaluating an
I L-10 paraneter of the subject. 30 56 WO 2004/ 084835

PCT/ 520001009833, o TR RO AL gkl 105 2

conpfi singP> mnrsterimg, |ng an

pblypdilideaiaaaséfiiened attibst SOMBjidsiticalwb @Iﬁeﬁéﬂ‘ﬂln@ racidrs@qmee of SEQ
the | L- 10 paraneter indicates a therapeutic effect.

I3 N@:2 aniés eapeble@f binding tognthélReonpri sing, after to
the admi ni stering, evaluating an |IL-10 paraneter of
the subject. 20. A pharmaceutical conposition

CONMPRD S TR pAitmakerdibal dondpditRaOTicRim200wasein the IL-21
polypeptide has a sequence at least 95% identical to the amino acid sequence of SEQ

ID NO:2 and is capable of binding to an IL-21R.

23. The pharmaceutical composition of claim 20, wherein said IL-21/IL-21R

agonist comprises the amino acid sequence of SEQ ID NO:2.

24. The pharmaceutical composition of claim 20, wherein the anti-
inflammatory agent is selected from the group consisting of IFN B -1o, IFNB -1p, TNF
antagonists, IL-12 antagonists, IL-23 antagonists, methotrexate, leflunomide, sirolimus

(rapamycin), and CCI-779.

25. The pharmaceutical composition of claim 20, wherein the agonist is an

agonistic anti-IL21R antibody or an antigen-binding fragment thereof.
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anti-inflammatory agent, wherein said IL-21/1]L-21R
agoni st is selected fromthe group 10 consisting of

w@eookhs4@1s pol ypeptide, an agonistic anti-I| L21RrenUsnod§oss33
and an antigen binding fragnent of an agonistic
anti-1L21R anti body. 21. The pharnmaceuti cal

pol yoept B mebb el o liEh Skt 3 hétgin pe aggnig anti-
MN® anibody &ei ksaraisibody.of SEQ 15 ID NO 2 and is

capabl e of binding to an IL-21R 22. The
phar maceuti cal conposition of claim 20, wherein the

I L-2 [ . . 9509 )
| dentc PG 18R B AT ar ROLUP2TR agpyisy and o
piuén ittsat capaleemgtlibDbask potdig wierdih sdd R.-2201.23 R aPoist is

phar maceuti cal conposition of claim 20, wherein said
sqlected) fromn the group gensisiingd ap Al Polypeptads, A agarigic anti-IL21R
f 8 D . eIh £ epti.gal .
SARREIRE ol TR BBy IS BTG ARioy
inflammatory agent is selected fromthe group

consisting of IFN 3 -la, IFN(3 -113, TNF antagonists,
| L- 128 adhagbarmaeeuticpl coppogiticagbalasng’ w%@rmtheeliazléI,L-ZlR
ef. l.unom de. ..si.roli a [ n - 1.0 2

s&di ST Pl Tk 8IS an dl P BEE B e, Y 0 Propkugeinataces

niy8En B&E pkeih SomPrised Glaganbsdebateant i - | L21R anti body or

an antigen-bi nding fragnent thereof. 57 WD 2004/ 084835
PCT/ US2004/ 008833 26. The pharnmaceuti cal conposition

of claim 25 rein the agonkstic anti- | 121 .

ant i B0 rena AR TRk BRGS0 Thls maon syoiect. e
B hipridhegeonpri sing an | L-21/1L-21R agoni st and a

5 protein that sinmulates nmyelin basic protein, wherein

sai dadmingsigring R1ke supoest e mt@rleukm-%lcﬁbrﬁ%ﬂ pehpenisledn aypmount

consi sting.of .an |L-21 pol.ypeptide, an agoni stic,.. .
sifpfenf oo O Pt stk Ak 1< orB SR Ff el soterosts
iPfheaibjagoni stic anti-I1L21R anti body. 28. The

phar maceuti cal conposition of claim27 wherein the

I L-21/1L-21R 10 agonist is a protein that conprises an

| L- 220 pdThepeghodief claind29 whepsinothe isubjedias highanyland ds IL-21

elin hasic protein conprjses glatiranmer acetate. 29.
p yHﬁFH@dS6¥mﬁﬁ%ﬁ?§}ﬁPﬁHgRHGItiple sclerosis in a
manmal i an subj ect, the nethod conprising: 15

adm nistering to the subject an interleukin-21 (IL-21)
pol ypéptThdenéthodof damud@ wherein the IL-21 polypeptide comprises SEQ ID

NO:2.

32. The method of claim 30 wherein the IL-21 polypeptide is recombinantly

produced.

33. The method of claim 30 wherein the IL-21 polypeptide is recombinantly

produced in a bacterial cell.

34. A method of modulating an IL-10 deficiency, or a disorder associated with

an IL-10 deficiency in a mammalian subject, the method comprising:
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sufficient to aneliorate nultiple sclerosis, or at
| east one synptomof nmultiple sclerosis in the

WG iveges3s 30. The nethod of claim29 wherein tPer/US2004/008833

subject is human, and the IL-21 20 polypeptide is a
human | L-21 polypeptide 31. The nethod of claim30

e SR8 e SO BB SRR B b

sufikiepetihcieade I V1@ Pphissian bl activity agltheedbjes3. The net hod
of claim 30 wherein the IL-21 polypeptide is

reconbi nantly produced in a bacterial cell. 30 34. A

met h f I

a sor et 1008 bEreliheRpplevedh Bl bl oo Brace i
miEamaElahabjseieGhethéheommidigd conpri sing: 58 WO

2004/ 084835 PCT/ US2004/ 008833 adm nistering to the

subj ecaluatingiantlbrliOaarameterin@mammpligbiupirsptande in an

am)un 1n§§f£r];1# ¢ Itoeﬁjlte 5{119 % ngrggl%%%uf(m %lo%f &?5 ?glg%ei tldg m an amount

acti v e sub

that RuRPéddegt @nrdsmmmh@@m@tedmsmpkeﬁmeter a 5 manrmal | an
subj ect, the method conprising: evaluating an |L-10

paraneter in a manmal i an subj ect; and adn1n|ster|ng,

tot e n |nt rl.euki 2 L-21 t de
o b TPk bl SR M PR
q@Mdtataeeffotthatidh HRNLERREISbf 1100 Bidteid BEIIMEO AN AT cl ai m
35 wherein the IL-10 paraneter conprises quantitative

|nfornat|on about | evel s of I'L-10 protein or IL-10
3 t-h | ai.m.,3 rein the 1L-10
par art Spe g8 S8 s TR L p St Somatistt
qﬁﬁl\ﬁ%tﬁle(iﬁfohhaﬂ&l Vot RVEls 6£IL Yo bwtelﬁactaaty The met hod of
cl ai m 35 wherein the i munol ogi cal disorder is a

neur ol ogi cal d| sorder. 39. The nmet hod of claim 38
wher nd t he

I
i sorbet f Bt s e e I o S AR P
n&irdlolABdMbgEei N the |nnunolog|cal di sorder causes

39. The method of claim 38 wherein the subject is human and the

immunological disorder is multiple sclerosis.

40. The method of claim 38 wherein the immunological disorder causes

damage or alteration to myelin sheaths.

41. A method of evaluating treatment of multiple sclerosis in a mammalian
subject, the method comprising:

administering, to the subject, an agonist of an interleukin-21 (IL-21)/IL-21
receptor (IL-21R); and

evaluating an IL-10 parameter in the subject.
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damage or alteration to nmyelin sheaths. 25 41. A
nmet hod of evaluating treatnment of nultiple sclerosis

WO eooa/0smedal i an subj ect, the method conpri si NBCT/US2004/008833

adm ni stering, to the subject, an agonist of an
interleukin-21 (IL-21)/1L-21 receptor (IL-21R); and

eval yat i - i - j ; 59 .

V0 2654/ DABRnb e oA RS BD TR B ety orofS: AR Ring i g hijecta
sedoad Modkloffthe hfuamistCOh@Einghe gecanliriichess edrmingstdred hd& function of the
subj ect a second dose of the agonist, wherein the
exdbyrdilgdQ pasagelfini ni stered as a function of the

eval uated I L-10 paraneter. 5 43. The method of claim

41 wherein the agonist is selected fromthe group

consi4st iTig méthad of ¢laizd 4 polhgaPih dgonigtlis SeiédErdb® the group
anti-1L21R anti body and an antigen-_ binding fragnent
copsishing 9d an ikl pokmeptide, an peemigtictiatylL2 YR antippsypat 4o @ndgen-

R e T L S S R e e

human, and the I1L-21 polypeptide is a human |IL-21

pol ypepti de. 46. The nethod of claim 44 wherein the

| L- 2#4poihiggegihpdiel dampt} shsregrbe pgenistas Noll221 polypepfide.
article of manufacture conprising (i) a container wth
one or nore unit doses of a pharnmaceutica

conpasi tTHRMEeRsP6f Shingdawhbleirlthe BEbj¥REPhhES, add thedD-21
(ii) instructions for adm nistering the unit doses to
palypensideds a hwaan Hag] pelypeptidesuspect ed of havi ng
multiple sclerosis. 48. The article of 47 wherein the
instructions are provided on a |abel. 25 49. The

arti abe THe A&hodef Ghit Hh&/hkbeihe U§—2Q1%)Blyp@1§iide%o@fprises SEQID
I\%dzernal surface of the container. 60

47. An article of manufacture comprising
(1) a container with one or more unit doses of a pharmaceutical
composition comprising an IL-21 polypeptide; and
(i1) instructions for administering the unit doses to a subject that has, or

1s suspected of having, multiple sclerosis.

48. The article of 47 wherein the instructions are provided on a label.

49. The article of 48 wherein the label is affixed to an external surface of the

container.
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