10

15

20

25

30

MODULATI ONOF | MMUNOGLOBULI NPRODUCTI ON' AND

ATOPI CDI SORDERS CROSS- REFERENCE TO RELATEDAPPLI CATI ONS
wabios/18983 i cation clains priority to U S. Appl PCHUBZIN5/017514

Serial No. 60/572,407, filed on May 19, 2004, the

contents of which are hereby incorporated by

referen me ' to
al l er ge%qgr% enge tr i%@@%@fﬁ?ﬂ%%@?ﬁ%@%m sns
associated with atzblﬁDoA'ﬂOBEa%iSOm&ound to high
affinity receptors on mast cells and basophils, IgE
can be cross-linked by allergen, leading to

degr anulGROSS-REEERENCE TEARELATED APPIICATIONS
Ieuﬁ trienes, and other inflanmatory nedi ators. These

e ) ) !
agent’s JgPheadion ¢lajms prerdtytin &. S AplisaionoFerighdoz 601§72,407, filed
on MBMENoeeN#d donld Iakdp | L
neaérgllnf/dqand | at S%E)éﬁgb‘;bef‘?ﬁ?l—ééﬂg%iﬂgkﬁogz% [ o%gt{egkﬁg?f\é\%ence.
cyt oki nes and chenoki nes rel eased by mast cells and
basophils contribute tRACKGROUNDI ammat ory reactions.
The_central role of IgE in these responses is

suphedt gografstin sepgnisytoaHergge challengmirigigers potent agonist

e SEASABREEL Bl By eBY e AREEL PR IR B o

masteetls and aoplils, I dagbeicsossninkéd By hiletBer, Mdpay deSranulation
dzghr atle%g\%gﬁ{é t he trl%gt ment of atopic disease. See,
andthg rele fRping, devsqirieney, 206 ofhenmdlamanatomymediators( Topse

o B 0 AR B

asspgiated gyth3erigamplatephag8aldd gicBassions hilesiokides and 288Mdkines

[ i lergy C.in | munol 1(1); .105-8. SUMMARY Ve
rel%%?f{eby%%% 8@&% aé’a‘,%ﬁ?ﬂhé]:g 081%}“669 iqcaf nflemmgiory geastippse The
eraNroULHIEB e tRsdF: ' ' | ' §
L On s ¢ S Oy b 2 etBh &F ffereen
spegidic|IgE i atppicgplipets dempardd 6t healthy genttads, iatialss byritear | y

=2 Y, b d ts | at
denf R el L A an PR bt o e
tredtifet| df @fopRNdioapa SSHeLe. g, WanRk ARPARL Ghlk (200N NN YBY fmmunol
2(1&8“' sts can be used to reduce |evels or production of

E73 80 aP s aed Metnate (41030 & 4derdve@lin Inpmencd  irb@Spph);

' ' [ or Al bj r ction I

S48 AR (086 1oL 2o 2B S0 Ne! AR e et
(200t Grod Qpin ditelsy CiatlmgmohB(1Rr108w@.e synpt ons associ at ed

with an atopic disorder in a subject. The nethod ‘

i ncl udes: adm ni stering, 1o the subject, an IL-21

pat hway agoni st, in an SHMMARE: f ective for

a iorat k- ne or re,s of the atopic .

ai e e SRR, Bl iR (P D PP toR i glore pprogectve
envitenm®itiaghifst sbspidirBactiehs! IARSIdmdlY, INCNi RthvRst af%%ﬂists, such as

urticaria, eczemn, allergic rhinitis, andall ergic
IL-ZRdyrsgtids and ther agrats that similarlyregylate fiealE-2 T pétbway,tan be

| ' { di,ate.lL-21

used eI O8 Ein E BORAG 10 b e et  peshnee to allrgen
exppuire: piqrtek sieplef He f pathivail hgsrfee pirthe usdd b fAh&PIASTbE

onpon s. tha;. are npdul ated by receptor activation,
prochqggﬁ 8? in a subject, ameliorate at least one symptom of an atopic disorder,

and/or inhibit production of IgE in a subject.

In one aspect, the invention features a method of ameliorating one or more

symptoms associated with an atopic disorder in a subject. The method includes:
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STAT3 and STATS5, kinases, and/or transcription

factors. The term "IL-21 pathway agonist” refers to an
W@e®nti1298ht i ncreases activity of the IL-21 part¢meEy2005/017514

e.g., an agent that potentiates, induces or otherw se

enhances one or nore biological activities of an IL-21
admédsptiog, tptieypbieti, dell-21 gath\Aay igohio irca ariint ¥ffbtivaTor

descr.i bed herein. For exanp an agoni st interacts
aﬂwilt"i‘? ing ofe Or POYrymptomeef the a@izwr@é%g%ro rExsIpigsE ploptfedisorders
indiieP RS pRIERAE hﬁ@@ﬁﬁhﬁg &%&kéﬁm alI a@{hﬁ{ E}tlc?ﬂ%a hscéémgl

receptor and another receptor c
allergicokimias, and elrgic entmgmstrﬁ-i@r exarrpl e the agoni st

cro I|nks 21 rec r and ytoklne recept or

chailnC ST &h? Is tpjie I%B oZicabempRnEnEdbainadiate
IL-@'I signaﬁﬂg POhy PARYA ﬁﬁchﬁ@s @“g]t_'IY,eZlf}S %ﬂhe ggelf" 191 r8tor,

hereof . For ‘exanpl e pti
an@empnlasn@rcemponeras thet are afodubmert b}Oreteptgr dctivatimy inch@fing

STHS g Tl B Sl rtnsCaioni e B o JuBhitt ool Bivay

agdifist” €sfls to Bt BBt EHfat ﬁié%%&é%%tlﬁw ¥f (R TR -Eﬁﬁvalyl-e %1 an agent
pol ypeptide can include the am no acid sequence of Q

aEyotﬁmlazeS@ indygessef atlesraise @nhmgfeﬁwfeortm@p bacdogcau ae‘ameesf an

%%rezc%g or%élr}lg?ﬁer eﬁbgg)m m;%%:al hw )?/%)1_8,' ent gg%xg{nple,

an agordst imgmots wiktgte.gl, Higisacm W2 hrebRod ﬂolﬁiepﬁ&@ epidte. AN
emggcsnt that interacts W|th the IL-21 receptor can

MPab @n @geniFtpgpintsrac Witk lhet \ieseptersdi anathsrresopigr chain,
t
oS8Py Rl 61 OB Sl bl 1 BB BT84 Ll

an(pyoyteklne@@epmeamn,se an agoni stic anti-IL-21 receptor
ant i body (e.g., a full length antibody or an

ant imgnts the dhed pthvreatagonistis auﬂn%-m ndvmpddeh an
a“ﬁ’é‘ﬂf%ﬁ*e‘ﬁ?# L§erlat Ao 0 Rl iR AT P s &

adrﬁijﬁmb@ﬁm @odelofaﬁmﬂ@t thth SRUP LIRS, -aboWt 1961 0Bk 5 mg or
nodul ates a cytoplasnmic |IL-21 pat hvvay component can,

abaup p e terghost 1 bmp par kg odyossigity dihg Ihalupo@;ypcpu@d:m e.g.,

: it.a n ative actin )
h c%i %%%s rrqt(q:gi onponerﬁhquggrpﬁl%}ey g%%a}“th?}ﬁﬂ?/ﬁ’ﬁéPﬁ’ﬁ%wd
seqayiceEf SN ID MO e anirdinoeldquéts 1Rl ATt Hda8e$£ 90, 91194, 95,
96%%ent magal SO be.ammc of a p05|t|vely actlng

P70 idegical i SHIAHP NQiRi vel y activated formof a
STAY—B Aﬂoﬁ%? @mbb@m%ﬂ? ﬂ?é‘i?;"é’i ?ﬁﬂ\%la}é %%b‘?%ét ll's %}a eE{ tgl\/\?%teracts

agoni st 1s a nuclerc acid es an
w1tb dihejlﬁem redepton An ageit that hadradts tvithahs H.-B1 tdteftdr Gan activate the

d/ or activat the | L-21 receptor, and a
recghutl O FPSTHIRC Shgbiar BRBS LS Hiing: JoRFEaTbIE e Badhaagvay

agon IR Btein (HABIRGSEM WﬁﬁYheeI'lC?fj% gﬁtglg ZII‘ I%e' gﬁfg é.l_%%tc{( H’%nse an

conponent e. g. a nucl el ¢ aci
agopisti anidibt2lirecdpie! aptibadyi (e, edufl denptlofntiboBF AT ak antiges-binding

tragunng AL el el nd il B S reidiliot “or Y uven e
hunaroreWaiREinent | tBET1-8Y gla@lw'aS} ag&ﬁsﬁk’ B Q%ént %Fnﬁ@ulateg a

decreased by at least 1
cytagasngie Ib@dcnagiveayi compoent. Awfagentrthat modiates zecytopimmmrIL-Zl

patlllﬁg}%dn%(% ntsé/a%t E)Wg)%agrléélér%r g%.te %)ﬁog%veely acgq Eg gﬁopelgs?m% pathway

can be
component or inhibit a negatively acting cytoplasmic component. Exemplary

positively acting cytoplasmic components include the STAT kinases. The agent may

2
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for the subject prior to treatnent or can be a nornal
or control subject or a statistical value
waebmsac2es i stic of a popul ation of subjects (erPQr/USH05/017514
cohort of normal subjects, e.g., of simlar age and
gender). The IL-21 pathway agoni st can be adm ni stered
alspdeerthiaiiall ¥ p@im{/él‘l} abting cdﬁq{on%aé[? 8 cohdtRutd@PPacitvatedTorm
be deI|verytop|caIytoaS|te an atopic
of aSdhelt Kip?ss: 1t can be delivered to respiratory nucosa,

e 9 g% RR eﬂlﬁﬁ}ﬁ'}n\%{éﬁ, g‘g: IFIJJ:Zr %%%th\%ﬁ z?%&n%tt %rg ﬁu%gelg 4R glil te%t%) es an

Eé.lgmoly;ﬁpﬂﬁ)dﬁ)h@l‘@t@hﬁhaﬂ mitefaafswslﬁudeag - bmxls anﬂldr&\t&maﬁ thd IL-21
can be delivered, eLa an 1 npl ant or_ other nedical
recqRipr.cad aqrpiem haigrpiulpiys %ﬂe&laﬁw Ihed cratiyeey spamranent. The

ag %ﬁ%dﬁn@@& £t Ding!cB (fl %Ulg&t ee"%' é’ﬂ%&l&g a&ﬁ%P%le% 58TAT

synptons of e atopic subj ec
kntaeé orraaconslmutmgy aotivaéd formtdfe SAN king¢eer i ng. Exanpl es
e nmet hod can

C S ar e escri r el
0t e YRR B atal A ietiipis byimag s go gdemale o & male,

an® @ Q(E[ﬁ{ &t'a juferdiRenSt @bfect) GI@ }evéls Hﬁﬂl@@% jelt dn He Qlk:c%fs@d by
with | evel” of IL-21 polypéptid é]ceptor or

at leastzlﬂ, Hashwd 58cT0,\801 §3, 0her St&% mlatp@rta mekrencc péremstet,0

t|on |nc N ua [ e and o titative
et 100ATS o Plbrer Y ko iaBle G apbentE Ruinali spbe dfgramerer
forsthe fubj éclﬂ priéinto ‘thdatrddnt @8 SRCHEU RSRbAEERIR! sublj&dt 8F 8 stafistieal
araneter fhat describes an |IL-21 pat hway conponent
valge gharagteistis;of aiopulatian eEswbiects (e:8e |2, cobeys 06 BNl subjects, e.g.,

[l ul I I t t t f
ofg,}rggggéet n‘%ﬂg& ular localization, or activity o

nen e.g., an IL-21 polypeptlde an |L-21

r ec@ht di-21 qmt}mdyergom}zt cxplbesudindnistergd @assiterallngr locally. For
sqQ describe_an nRNA t hat encodes, an

t
ex{IppI9,h er%n}\%alg gﬁﬂ@h‘@ﬁi’ topprallyin %‘EF f:#7 atepe Hermatitis) fgan be
deﬁyd?‘é@t%trééliﬁi‘g Eﬁféeghe@g“’%y’l eva E bk ?}é &t% e'd clo?ﬁggﬁlon.

It candbogle}nwsd parmtnmylyo@gl bn mjélamenmag hu&cumneompilmrdmuscular or
ot her feature escri bed her.ei not her aspect,
inaygus, SRR e Eh o THER T Bhepeder oG ealther

exé Riyam6Hes QFd@dsciibedhetéihj ect, the net hod i ncl udi ng:
m ni stering, to the subj ect an | L-21 pat hway

agoﬂ‘hg wethod can fanthsuincledefayehuatieg mﬂrortmeatsymgtcmms of the atopic

Y T e e T —

sucﬁp@iyfrlpﬂﬁhs?arb degigibed he@ft. TR méthdd €ar ﬁlﬁheﬁﬁélﬁff@evaluatmg an
allergic rhinitis, and allergic enterogastritis. In

ILgh assontatsdinsearncter dhg subert, g SreyarBefenissecipted aith) lgve:k mf
d
B3R 505Ny B e
refatg to &ifmm’tatﬁ:ﬁ,&ngmdhxg @bhﬁwé?rrﬁi @jl’alcﬁigflitdé dfscﬁﬁto%rs;) g@@@/ulues,
er e ol ypepti de can
levslé msn%gp ARt 8{ fogthhy AL 2 4@%%}%12&%%@% refggtoa
paﬁf?ﬂeﬁé? ﬁﬁ? H&%nﬁ@snaﬂ 111%) Pgﬁg&f Jh%nfag tﬁcﬁﬁlé?é?il%g a%% r@E,Q
S eq IS a ,

NGO 2 or an am no ce th: €as
leveb pxﬁiﬁssuﬁﬂ staBifity, Qﬁbceﬁlﬁlar Bfgalizatiod Ivactivty ofsakh b @ombthdnh)

e. gaﬁnilggr]ltpofwgptlém :I]:—?ﬁ Sre%tp?q% ({rh)éhze}" c %tp a\gg¥c <?ogn(1)pnoln%1t1t ITsfle

parameter may also describe an mRNA that encodes an IL-21 pathway component.
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I L-21 receptor, an agent that nodul ates a cytoplasmc

| L-21 pat hway conponent or a nucleic acid that encodes
wW@eoosi1283 pol ypepti de, a protein that interactBCTMSIN05/017514

(e.g., activates) the IL-21 receptor, and a protein

that nodul ates a cytoplasmc |IL-21 pathway conponent.

The Theh&Bdd SRTuRBer TR v3lhatiaR dn bY@ geAbdsmnSurfod[HBilin

(e.g., afemale or a male, and an adult or a juvenile
(c-Bufgla os lgdf) de the subjge, bgyv sivaluating laeels abihe endaggnowse
. r by at |east 10, 20, 30, 40, 50, 70, 80, 85,
lmg'ﬁl?logl?)ggg% relative to a reference paraneter, either

|. oc athe¥n@hodyatifeTi€abthyr felidfesaieadiie hetehe ref erence
paraneter can be a paraneter for the subject prior to
t r edp aBetheiaspechrihe Bvantie acthed of Hiseting orpueycBERE AR atgpic
. i.Sti v i sti6:af. | at-iqn
aisthBirith son b HEMRULARMEE, Ayl BB B AprPlr 01
pagivfﬁyldagbniag én anginGen éﬁbativ‘élifler ﬂréatﬁ’llg oppfdeml yngatie atopic clti@crrder.
e m ni stereq parenteral]y or |ocally. For exanple,
E)@H@?éag aipis disozderp incipde; aply degpttis; psjhpg, eéﬁg}stfé’fe?‘:héﬂ
asfhRPLficdEs, fé@iénﬁ)d, §ller%fc rhffid SndSlldr¥e reﬁférégasﬁq% prratory
micosa, e.d., by infalation, e.g., of a

atom zed
confosiit emhoditrtent; dre The? dpdthway egbnps issant 20 polypeptige., For

ol TbA Vo B oo A0nds s P PBEG L R 10
: : | .

S0 RS s U on D SHSIRI B R S

THedht2Irdystpade cdiest, bgr, duman o sibstintielly Renpac t Thd 1ie21

i nvention features a nethod of nodul ati ng |1 gG . .
pobmsatids saginglpdethe aming aeidisequegngs ¢f SHQ 1]%1\@)2 %léan amino acid

. i a, ) n ri . .
seﬁiﬁeé‘i@@n{eﬁtaﬁ{g ‘ot foalh-85, 58 BN94 94 bEY7, g% C{?E_b%ld%lgg)%%oym 1)

I ncl udes: contacting
NO@®2dul ator, to the cell in an anount sufficient to

nodyl ate | gG..pr oducti o ., _expression or secretion

1T orth 206 emByiBieRt tiedLrSt efilay peprbiees & agend fraiRipgacts Wit the
TLAUN deB&ptd I 8n AL Bfat BBuIateS B cyloplas@XGITRY Epathiay bdBponent or a

contacting can be performed in a mamual i an subj ect

nuglegs. aeidithiatiensndesuin) 16e2 1 palypeptide.arpottimibat interag® with (c.g.
e T, L L eahPtoF 588 & Bl Tt £ Bhnje -1 ppiway

- colfpoy@fpt i de, an agent that interacts with the IL-21

recgptorb or an agent that nodul ates a cytopl asmc

| L- Jhhesabiepispn bg mparasiian, pyi3ypwally & lauande.gi, sdepaalsed a male,
0. 3 704 .80
o g P B e Ry

at toastid, 20, 30)€0,r 5, 20,680 85,5, an®i% relative toa rafepsica pria@icter,

for. the subject prior to treatnent or can be a nornmal
either logabr o3l sngt%}%ﬁy- Bpr exampis, itg tetezency ppiggeter can be a parameter

fof BRAGE& JridE 'td:tr?attm tRERE BE b APl o? WORA %EI?J €& of a staBistical
cohort of normal subjects, e.g., of simlar age an

vapperndierapteristic affropdpaiationiod dabjests (e.g. g3 ghodddabimoal sijects, e.g.,
decreased and tae | L-21 pathway . nodul ator is an

of st aﬁﬁﬁﬂﬁﬂvﬁﬁ tagonist. 1gG |l evels can be decreased,
e.g., by at least 10, 20, 30, 40, 50, 70, 80, 85, 90,
or 95% relative to a reference paraneter (e.g., a
paraneter for the subject prior to treatnent or can be
a normal or control subject or a statistical value
characteristic of a popul ation of subjects (e.g., a
cohort of nornal
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subj ects, e.g., of simlar age and gender)). In a

first exanple, the antagonist is an agent that binds
W@ 2005111283 or an | L-21 receptor, such as an antP@DU$2005/017514

anti gen-bi ndi ng fragnent thereof that binds IL-21 or

an agent that includes a soluble formof the IL-21

r ecembar.-215athwayddkofist 5&%' a{dﬁhﬂl%te%él%'réhtérﬁﬁi SPfocﬂPy %r

an extracel’l ul ar domai n al one or as fusi on such
examplecthe @gci)rgﬁ)can ba dalivey topdcadly 4orp sise Of maatpmc zlmnmtttm&tycan be

ni st. 1.s_an a ent that, hi.nds to on
dof BP9 e BV RS o 25 o BB AR fontPosition.
It @itbe\Rliv&8d phrehfeeallyl e.4l b&ﬂg egiionl e. gABﬂjmt&@&)/s if@muscular, or
binds to IL-21 receptor and prevents binding of |L-21

intrayenous. deeaagregiclivered g agenn niMant o gther medical device. Other
xanpl e, the |IL-21 pat hway
exgllhé golqubg aré HGS%HB +fé&8ﬁac d (e.g., an anti-sense RNA,

~an SﬂhBM\:thcﬂT caﬁa ma:lhdawme;) febtnpds dléﬁnﬂibeéiiemnpr essi on of
IL-21, 1L-21 receptor, .or an IL-21 p thmaé conponent .
The TaReiier asareti te fnygatio frarasadnehed ofmetylnasIeG production

en e
in SR (e 15 A0t hpfeffflen, LRCHUMAE ThinGh, bERNEF Gicft co
Theehdibetl innindes] esntacting ach i-Zigpaimwiy mddulatr Hodhe cell in an amount
dul at or e cell, in an amount sufficient to
t 1@011‘@1@6&&5&158&08911 <er$ree1ipé?smon|°£%em oy celD. The
ceﬁ‘%gﬁﬂ)@fno\fztro g fi’ﬁ%% H&nﬁg"‘th@ ggﬁtﬁctfﬂg%telpamo? eRarAplk] zYt'va of
the IL-21 pathway and enconpasses [L-21 pat

confgotingstan b@rmrfann@@;m wammalign grhiect e dé heman subgqgt

P oo St bR EE SRR Mg BB gy
m@cﬁ@abxsfe afl €5.QN ipagelvayaigohist, e, @n JL A1 Polypehtids) lay peaititee -
For exanple, IgE I evels are decreased by at |east 10,
intpracts3pith the 11290 Teqaptorger angmgenighat rgpduajos 2 eytaplasraict h-21
f
Pl ERGEBR ATA i e BBl AL o 30 4L

70580 1905 120; oAl Sﬂ%trd:lsﬁva:tala mﬁkeﬂﬁe phranetdr e Fosédampdd, thee reference
popul at i on of subjects (e.g., a cohort of norpal
paga@eﬁt%rcqag g, p@rame&r fgmie|salme<ég)éloamtr@aéwal&qr)can ¢ a normal or
t
FR s Rk LR 1,y L S .
cohnﬂt agmmmﬂ sulgeds, .. @,mfanmdzgcage and gasler)i bed herein. For

exa t he Ievels rease
ghothey Cpingent, BEprodggions daatsel arE R L A pefivay .
mécﬁflaﬁ&e@%ﬁ TR HABIwly efn%ggmst AoBAEAIRER! b Rlcrdabi, § Db Gt least
prior to treatment or can be a normal or contr ol

1052030 40,60, aO,sﬁoaBS,sﬁq eaPS%a‘blautevq:tharra@mcﬁ patapetst (98-, a

oh | ..
pagqixg#%rittf)g&e gu@ ect o) orgt? ﬁ?eft%egt dd é;atéﬁca aglrghla ro)r )réom%roﬁ gubject ora
stiRtib0 dakaRhinatHeR sHtaRpulafiadh bf @bjdtesels, kadhbe oehdrmal n

anot her aspect, the invention features met hod of
suhwa@mzm@&melrala@gwdlg@n@rb of 1gE and IgG t he met hod

|10 o GRRIER Ath sl 2 o RRMNBIHTRAH. 31 oy 1051

t he ¢cel i N a icle tom) |ve

red:@vtﬁl suchfas h@ Entibodylod C'&ltlg‘énclﬁﬁdlﬁgf‘ﬂ@glmaﬁi“theretbﬁﬁaﬂ 9idsI IQ@1 or an
10.1S decreas?d and the IL-21 pathway nodul ator is .

agant th@acﬂu«éﬁ&tarﬁﬂ&gb affomi ofthe B3 recgmoragmagtexaé%eéwaﬁ éamam

PSP oF slirae B AP KRR y fRigh AopGU AR oS5

seBdhd example, the IL-21 pathway antagonist is an agent that binds to a component of

the IL-21 receptor, e.g., and the agent prevents activation of the IL.-21 receptor. An
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85, 90, or 95%relative to a reference ratio (e.g., a
ratio for the subject prior to treatnent or can be a
woerosal298s control subject or a statistical vaPCEUS2005/017514
characteristic of alj population of subjects (e.g., a
cohort of normal subjects, e.g., of simlar age and

antgjmdgieha)t binds td HL-2heédaptor @ﬁ@pﬁélv&ft@bmdidgﬁ)f D511t Ghd REéfor is
is |n<iﬁ3eased and the IL-21 pat hwa m)dul ator i s an

ong pgen t E}Béﬁ\/“g%ﬁe @Fﬂp(?&éﬁﬁ dna tlgr(bex B,g%hp@hway antagonist is

B i O S g

explrﬁ@%nrd]lhtz lyHB.-2b recepiot,airendb-21giatwdyecoghponentt at i o for
t he ct, pri o freatnent or_c be a nornal or
conﬁ‘%f14 i g’&fn" eptlagrfeatutes é%ﬁcnbﬁf €®har act eri stic

of & M&Hr%ﬂe@f‘ t}i?:fm%iﬁi Fl%z?tui(eg agn %%latﬁfg I?? g&iuctlon
subj ect's, simlar age an
in fp@@{o‘ i Tﬁeen@tbo hldas @onﬂaetmgimlh-?/bpdtthwey modﬁlatcgﬁoahéicell in

an pgubnltiiello miftuRieit pfotulo BT VB Bar T AEGEGY b
modRAtdrateféts tdlart ARNPHABARTLaHvitY of ﬁ{el 121 philbhy ancﬁ&f%ﬁ‘x%sses

aspect, the invention featureS a pharnaceuti‘cal
IL- 8bm@§4ayuag¢mthamdmﬁegm% an | L- 21 pathway agoni st and

t I
o R e SRR B gy
mogiolagop épan 21 falhwey(ﬁgmhsi,, e. g hén itgcn?sl dé@%&ﬁﬂérbﬁee ?S anIL-21 -
adm ni stered in a _dose of about o about

Polafﬁep o tier eraBPiRy Lt leyplsare @ecﬁ@sﬂbwdeast &0, 9> 8 40080t 70,
0
80, ]8(3 9(5“3)r @9‘/#&91‘(199%’ a W rgﬁEe ta}_:gﬁatalslj‘ L%&’B&#%%{é} Eéjrglig 8lbject

uman or su sta

.pntpdbylpetpnandm' @arbeiameirmdkort dmtramtubyecam dstatigidainetueof SEQ

r_an mno aci d sequence that is_at |east 85,
chaglotarse of pOgElaseet GHIeCio§E o CouRR P ERATRLAISCE. SEQOTD
smﬁ@ggedﬂd@gﬁd&”‘oodl ment, the IL-21 pathway agonist is

an agent that interacts with the IL-21 receptor, an
ageh another embadiinent $gB proyinciiireis mareased &id qhaﬂham}pathway

nent ucl ei.c aci d that ncod an_ |
mofl PRI E A Thed | VY B R© St etipdgisin. For
exa@ilé, \lad R Sdls hirGndrbaséd by RERAHAD, 2@'3@ 40, 800‘7@ iz, i(*ﬁ?tlZO or
nodul ates a cytoplasmc |L-21 pat way conponent. 1n

1509n srlptite ta 8 peference paramates reigom Parsanaterder the subjeetiprior to

trealhqgﬁtodg:g%%x Ig%g 1;191%'&3 ?Eorgﬁ lgulgg o aggagat[léga? vgﬁ% 8 alilr%%%téqtlc ofa
po;mﬂlmohaalﬁ elllb_] ot (elisl) m@)hoﬂfdﬂnkiﬁhamﬁbjfe@ﬂ’s A NMbMdisier Adethnd

f onposition for treating or preventing an
gené?éb “311 tﬁa@ garginclyds gihge features deseribedibetsizrent , t he

co ”Plocﬁlbf ePQs &C{h*é%iv;enﬂoﬁ REANRES 1?191]%@{1) o?&ropﬁlr é ¥£§1v%ﬁevgls of

at opi ¢ 'nvention a
IgEfamd Ig@nﬂhé amithudl 1ng}udmgheuntm:¢1&ghn 21 prh@valy&ﬁdlﬁﬂfator to the cell

i ncl udes _pr.ovi at hway_agoni st and
in a3 fﬂﬁp t%@‘t?%l &te ;ekat é‘g’ﬁi%\ﬁ%@ andrfgG-pet hod can
Y Liﬂé’élﬁ?*;%‘*ﬁg‘rnm 358 UG ffio G fecfilnid qrdfhe AL Pt
moglyigtor iscuniIbrd ﬁadirwayrmmst;g g),ranmgemshdlesmgbalrherem e.g., an IL-21
at o sease r di sord
polypep gge d% gg’ﬁlr fois e%’?aﬁee%é'f‘t &?Ftylg) g@. e46’ﬁi)e70 80,
85, 90} M%ﬂmﬂve% W eeFerleBEORID NRMYL | Mraf Rir8RShubfect Bfor - 21

po Iypeptlde
treatment or can be a normal or control subject or a statistical value characteristic of a
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and at least partially purifying the polypeptide. In

anot her aspect, the invention features a nethod of
webamsng a subj ect having or suspected of hewi/ns20as017514

atopic disorder, e.g., atopic dermatitis, asthma,

extrinsic bronchial asthma, urticaria, eczenms,

i(t S ;

PO R bl G 5 g B Bl S QT il B P
gemwranet er for a subj ect having an atopic disorder,

par Tndfer et g BB B eate D dkE o2 Brpy
mddalatdr1e asl iIS.0n Gathwa§ aftabbMig! &8 af binfaB6niSiAI¥BGbed ABreirf For
"reference paranetéer” refers to correspondin

examiplos tharationis inasesed bfidetshe 20590, 56,70 804 100e120), or 450%

cont,rol . ~nornal r wld- subj ect. or
relfifAh Bt icr o Gre-haofi B ST Bl s Bintgnt Qrenae =
nofthal dr e61itid18LibjEt R sGitistieH] Wallue ghAudedticl dT_tiiprdMﬁbn? of fubjects
exanpl e, the 1L-21 associ ated paraneter includes a
(e-guageharhel Rsmal subipgsts, €8t iof similar age ansk ganden)y
pol ' [ - o b
S AUt RO R0 iine
swittl§ ko pbirtiah adifuired for\tee Rrtrapvétipt! TheseaetbeRvEls maylalsdlbe
receptor protein or nRNA, or for an |L-21 pathway
mesleiated imythe prgsence@bmeelitied t her apy can i ncl ude
admini j WA | St
P sl Uy B AR S oo
indledis uh 85-2d gathiwdyeohist &idm sebondhagehhfor tstirerdn atbpie disorder.
i nventign features a nethod of  eval uati a_.subj ect
In pp¢ empeimgnt, ¢ e plophvR%s g0t 1s &}ﬁi«-ﬁel?ﬂ%mu &1 Hefekample,
a i . .1 . i t
G BN i birkhisBREPE AR P AATBIITg 1hhoft 100 ug, bout

100 @fz@tb @PGR SRS SEHC 5 ndid 4BOOWVI 0B Mg per kd sddyass gigts MhBL-21
for an atopic disorder as a_function of the

h .
pobwapiidd esorbe, &6+ huxampt sbstenidally lyymags S dhelitpodyieptide ean
. functi .of & | Aol I .
A BRSPS e bl Al o s
leRENDOMBN04, 05196[ R 08aSSFN5 ideiticdl $o SEQrEENE.as t he
nunber of standard deviations fromthe norm The

h .
net HBane sRbodaent dhelnel Pathway,pgonis éssaty aagaithpfdpierasts with the
| . . e rery.”
L] 808, s Bt ety ol lpl ebivical e iRl e
nucleibercid thatiertwpdesrea IhF2 lopadipeptivie, sigirbiein that interawts witho (e.g.,

whi ch this_ jnvention bel ongs. Al though nethods
aciigatE P 12 FROPBIPT 6P ERIATO i aep AR B TerlStns fd! pathway
colpbfiédd, can be used in the practice or testing of the

invention, suitable nmethods and materials are
des dniahetietasbesi thalnveplidr feeardsereontaieer éat includes one or more

appli cati ons, ..patents....and. ot ref erences., nent |
dops SRt s RhR S RS AR FETS [P The
laBél ﬁlchﬁﬁ% nS@REdtRdA f&eidnﬁhis{\i@ini hAo8O6f B3 tompbditsh R tfé/ﬁ[rgbr
22, 2004, and US 2003-0108549 are hereby incorporate
preyienting an atepis dispaseher disosdar e pneembedimenfe thegempgsition includes
confi.i esent . iflcation, includin
a Sgg?rfdn%g(%l}ltofr?% Fr%%tg{r%t § oa}qép.lé ?lﬁ&glg%i tion, the mater igal S,
met MiHdSinveitidn @lse Hidledes ameethdd o8 nfaabfa¢eiripg layphamahceatical. The

intended to be limti n?. DESCRI PTI ON. OF  THEDRA W NGS.
methesl ingludes proyiding antli-at pahvaragaist epdnackagagdee 3gopist in 2

coRtidel] #fle Riefiftldlclin aRo Gl associating (e.g., affixing) a label to the

container, e.g., a label that includes instructions for treating or preventing an atopic
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were isolated fromhuman PBMC by magnetic bead

separation. Cells were treated with anti-CD40 plus the
Wo padsaeo8sl cyt oki nes as described in Material SPErUS2005/017514

Met hods. On day 6, cells and supernatants were

harvested. (A, B) IgE levels in supernatants of

dlseméuoﬂdwo&ler NMC6ehd sHiméii) mB@BmgfatWa%sﬁis@ﬁ 4fL-21
le sterile transcript g4 sterile

pO%YPsmf@r iThe mqtiyyd agcncipde e bmapfébﬁmewgltbe -84 pelypeptide
No | gGA det ect abl
anil o Perctalf HHELL RSN LI e 0% P os ©

sy ndm ghother agpdch, the infredtion feathtestaamethod/ef &ahtihg a subject having
B cells were isolated from human PBMC

rolif tion.
OIE @fﬁ P IAPIQRIG Jisqrdes:f- 8. CPPiS dagmmatitis, astiay extsieg
I t.f
bf&ﬁﬁ{aﬁiﬁ“%? BT T, Yekip b B G i bR, The
metlumhnplud@sl; eoaluatimgemilrdasbycidted|pardmsiet furial subfetoitaving an
G . 3. 2 ote tlates | gE and | g4
otopfh et pmpIsBEeRIT AL R A 68 o R e arameter, and
prdMthﬁtrédéﬁﬁﬁeﬁﬂaﬁmﬁa {ERMpy W6 Be lisBrfeL 5k :X\ﬁﬁlt!u&{‘ bf meP40
plus the indicated cytokines, as described In
coppeésona s “rafeeenve phtsster( rfers gEcoresspordingiinfonpetiontiont s

R T W I T DN R

refétehbb pdraddtepinap also bBYhd Skrdge\oe nfedian of Q@oﬁﬁol\?bﬁﬁ or normal
treated with the indicated %ytoklne assaye
groupext ipdiyidpsle. Forgxampte, tias [L+-21 agseciptgd panameter encludes 2

quiglt AR B s1ithe P RF TED1 Y81 AS 6 aalr@lé?%%% 8 929 hudex
abm&iaﬁm riadnothenexanglld, shé Hop hasdciated @ammk&r uﬁdD)dds Q(Eﬁantltatlve
els in oolﬁeai/\ells treated with the indicated

or g ve AL Eereplqy PIsioin gF MM A A dorandL -3l pathway

P
i, sy A M 0 A9 Bl
agonigia¢.gql andlt-B1 pelypaptitiec yiheknatbad capAhcliiddothenvfehisrdsrlescribed

hesuper nat ants of individual mcrowells, assayed on day
B4 of culture. (B) IgE levels in pooled wells treated

Wit i Elhﬂhér%gpe%@ttﬁ‘éjm‘ﬂﬁt% 8Rurcd A3RNESH ObviRMtiRg 4 sﬁ’c{] ect for

culture: (0O PCR for le and 1 g4 sterile transcripts

risk of pryatopic Id;iﬁoif@clﬁ dhe me@mddaglmesoevaluﬂtmg i) IL{ZD)asd;c@@led

Pallé%e?eﬁ I%%r'ea s Jse%g L] %%?tsﬁlgsaﬁg? @ﬁﬂapﬂg go a ﬁqj %rallée ;(aﬁ‘algiter
an@ﬁmﬁh@@figeﬁssé@&%ﬁh: aR ¥PpRSE dRMeras ad@StHohREthd dVnipArison.
6. Cytaokine levels in PBMC cul tures.

Fowamié% itaskeassespment gap be pfangtion Oﬁntheldelﬂﬁﬂog h)atween the
ev@e{%tgcrgﬁ%eé?aﬂ?ﬁl%rr&gﬁgcég k@&gf i g o%e% N{%& 45? n'gfLe:jO

were neasure super na
assessntbay is xpfessad| b thieenuniRy oEsthnidued devisiced ffomreid ndBYCThe

t t 48 h th t CcD40 pl th
et cah AL oS GRSetBst BeTsiad every 4 days
t heggadst S{her\ﬁggﬂﬁ?ﬁ’é@salﬁé@fﬁggﬁ afld gm&{tﬁﬁﬂeﬂ%}@ H RERin have the

added. 1L-10 S Wwere neasured I n poo
sanacup]eamag antgnoohlyentiedtood bgane 8f ofdG)arPEAl s thmlrtatb éthich this

t h . th di.cat ed_ cyt oki -
ot B¥Tonzee, ATRRGE Blstions Bubhalerah siniaos AV eeit e diosa
de&ﬁbé@ﬂer@m%%n %H Iu.tsé&f 18 -thd ﬁ)act%é’%ttésm{g ot &d 11?%01‘{\’%{1{%%16

treated with the indicated cytokines.
methogp ged m@tegals@r@dmah@d bedowd Aibl)pubhaatms,qmtdm:ﬁi)plwanmsl S

coIIet?h r% X of cuclihure Dat a ar deg; ?
patérits, and other feferences mentioned herein are mcorporate re erence in their
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as Relative TAQWAN(tm Units (RTU). FIG 7 shows
changes in apoptotic CD19+ cell nunber as descri bed
WO pdosa12988 G 8. | L- 13 does not rescue | gE propUUSNS/017514
from PHA-stinul ated PBMC treated with I1L-4 and 1L-21 .
Unfracti onated human PBMC were treated with PHA and
enfidety? KIS Applichtioh S¥BhINNVEIDAR 0818 il OF NatcR 22! BdaVald §S
treated wth the indicated cytokine, assayed on day 14
2093-0408349raee hqra)y ipporperateddfy teferoricedn their entitetiesnIn the gase of

iven tlan, . Effects of 11+:21 and..lL-
coffiloy % rsenPirgEiER R ipchind HeffhGrsctongol dn 2o e
mdt&idlg mdtide) derapley afd ilustratis @ty dSot fitéaded & béd limAing.
does not reduce IgE production in irradi ated PBMC.
Unfractionated PBMC were: (A) irradiated; or (B) not
irradiated. The cells were stinulated with PHA for 2

days at 37C, the c?ﬂ; ] %R vives 1 L-21, as
described in Mat g%éég S ]Zﬁjgwﬁtg?’ﬁlo S. %Gg | evel s were
neagi.ad 1L IRt REes UPR AT A Sl [estRdifel lans18 Qs
culture. Data are exgr essed as percentage of |gE

! . : 9
wergigelatedf foam duwinan PBY G by magnetia heatlsgparation. Cells were treated with

w1 5 B TR ERPE L G Ao o M R Bl n oy
6, tdiBtand buptiniais Wereusedksted. AIB) BiFlel @Finsupethatan@rof

. Reactivity caused by IgE contributes to a nunber of
indiyiduplaeicowellac (@ Pﬁé far exnresstinsrGPRH, lgsserde trangcripR and

I tid {mlarl tj | L- t .
v Genl R EBhac o) e oy el Weig ol Bl gestea
cyloRiR] No 1oeRalds)deRictabkSth RIS Rbdidd With an@ WD RCdlond, her eby
aneliorating the atopic disorder. |IL-21 Pathway

AgokieiZs 1L lotyeergizge ithdi-4 orlli- by tordrivierB cell pratifepatiomwdd/

RS PRl TR G e e

fordi &Slugkewith EXeOP A plud the ZddiQaéd ¥ AYkiAGO BEB thyniidiak W6 added for
IL-21 Ejgl ypeptide, IL-21 receptor,. a_gen_t s that )
thes{ingl ¢4 heussy andgaearperation detersiped by liquid seinifieinsonnting.

nod t t - act | .
0 16 SR A ottt 1S ARG LRIBEP O PR R Ewien

antilGI40. dohfyseeiphdteiehwnad PBRIC weeapdatsd with inthCDRO0 plus the
ipity, e.g wi_.th an affinity constant of |ess than

. aff .
indigatirt cyPOiRFs: s desprihad in dfiaiprials anst Metheds, (A ylgBNevels i
supetdiiid o%dﬁﬁdlggglg&?w% ma?éd/ od Jiaygfei (ﬁ?.]l:l_.l i There was no

conponent's i nc L-21 pof ypepti receptor,

 detectoblotigE ibwehsirented with Hoimiong. ¢B) dLE fevelstimpodled swtls treated

B i SRS U R e v

‘ : ’ ok h b .

sk oo 5, AT o O RSk S SRR, B o

matire 4raasudlipt Was pérfdriied ubiag-cbldyidklattd ol day(18000) 1964 Wvels in
403: 57-63). Despite | ow sequence honol ogy anong

poplgel aells treqtpd Efﬂs‘lélkfi indicated icxtokine, asspyaden daydliof cpfurghar e
a common fold that includes a characteristic
“fourhelix-
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bundl e" structure. Am no acid sequences of |L-21

pol ypepti des are publicly known. For exanple, the
woembemosile sequence and ami no aci d sequence OPCHUK2ONEO7514

IL-21 is available at" GENBANK(r)Ace. No. X 01 1082. An

exenpl ary di scl osed human |L-21 nucl eoti de sequence is

presenied Bel. qw .

ot o g T P R B A e s R PR O fmulated
with @By gdh fractionated hginah PRMQ gtecatreated with Py andedoljgesc )

121 caaat caagc tcccaaggtc aagatcgcca gat t
el R A AR AT DA G ORI GRLAN 24 1 culture. (B)
TgFAkf1g ﬂg&&@e&&éw&&%wﬁ@ﬁ{eﬁﬁ&w@d EROKInE CASR/ed A day 21 of

agat gt dgag acaaactgtg agtggtcagc tttttcctgc tttcagaagg

cultee aE@t RER B3O aytl dpstediatraasaiptsa asiog celisjaclagd an day 3 of
aat caat gta tcaattaaaa agctgaagaqg.361.gaaaccacct.
culfie A B e AORIEd VR oA RS LTS s Asye on
Aaktet tat gagaaaaaac cacccaaaga attcctagaa
dayg%%?lt caaae? cacttctcca 481 aaagatgatt catcagcatc

t gt Bt St(AgB eshows ahgyers tg€D40ly axpressiomasglpatrbe8nfra.

taacttgc t.t cact agat ac t at.ag .t

o B RS OREE Lonh B BRSSPSR PR
tre G inith PIPA aRWEERIMESR EEGHRAGE Mg @id MBthods. IL-10 levels

avai |l able, e.g., from AF254069 [gi: 11093535] which

wepr meistiesl in pedizd ispparRrants eqjlesied @nelay dorieyltass. éRknpl ary

I.L-21 .pal.ypeptd I n ' i
Ungigp iR oRER TR Con e PR R R W a0 plus e
indit¥ddd SHGARRS OTBddy Baldevédiy 4 @ayg. therehftdrpmedia wasgharged and
encodi ng a signal sequence. The am no_ acid sequenc

f
 froginoxdnléngn afdgdniieap devRlsee Mmersredh Bl BRslast peadRG callesied on

dag? ’re g&%ﬁ?g]ggﬁtgﬁgl\;ﬁéedﬁiBMé@é}g Yred¥Bd With AOBaRAtdytdkdnes. IL-12

TevalaRry bl RMREN 13 0dDEQ stbivibiph iy PEHEFRAPGDNATTONGEMBIAES CIEKIADA -

LKSANT GNNERI

stipopiptnd EBMEIEES feaekRahHRe Rdisstadsviakinsi Eh 2RRESEERL Were
quluhi%_&cr?gg;o 2 %é@’ﬁﬂ:él@ Rcted on ddies btddituk& rlgﬁtg are expressed

seque an exenplary human | L-"21 pol ypeptide is:

as RRBSPEIMERVIMINTMNEAIBLERTUYHKSSSQGQDRHM RVRQLI DI VDQLI OSI U
VNDLVP EEL PAPEDVETNCEUBAL SCERACE HSANTONIERL bW,
EHELST&%SQ@@?&%E%E%&BE ok M SRR IRTAGERRS: 6 SPRMC

. e

) Additional entries providing am no aci

cid
- tregedwvathc@s4 aud hdivabinfractionatsd ipmep BEME e trgaied with SREA and

oyl gE Tk Db Rt R Raslsd yifts eilel yipianp HGeg
cyldRaD agapidedtsday 19 44300 88) BikAALIBH239 add 1Il-138 en [bdidriven
no

2 © i _
IgE @;L@;“PI_gQFk i GSE% %fﬁe%s{@ﬁ%%ﬁiﬁ%sgn 1%3 k éo‘érl}@gnzl?g p%duction.

gi | | @nditibnk,HOMO

Sapiianey g SR RE T S et Bt i 2 1

[ HormG sipi ®A5] doesmdt reduce IgE production 1n irradiated PBMC.
Unfractionated PBMC were: (A) irradiated; or (B) not irradiated. The cells were
stimulated with PHA for 2 days at 37°C, then treated with IL-4 +/- IL-21, as described

in Materials and Methods. IgE levels were measured in pooled supernatants collected
on day 13 of culture. Data are expressed as percentage of IgE levels found in the IL-4

stimulated cultures.

10



10

15

20

25

30

gi | 42542807| gb| AAH66262. 1| Interleukin 2 1 [Hono

sapi ens]. The human | L-21 pol ypeptide can be a vari ant
wW@bo0sa/ 198y pept i de descri bed herein, provided tPer/Us1005/017514

retains functionality. Exenplary |L-21 pol ypeptides

from ot her species include the

follow ng:interl eukin-21 from Peronyscus nmani cul at us:

MVFLGTVAHKTSPQRPDRLLIRLRHLVDNVEQLKIYVNDLDPELLPAPQDVKEH

CAH SAFACFQKAKLKPANTGSNKT

SDLVTQ_RRRLPATKAERR Ek@@@ﬁﬁw TPKEFLE (SEQ | D

. 10) |nt e Ki n- from Mis
DAL RE R R O R R L BPET SRR P TR K OeE e
b dto modulate IgE production. Reactivity caused by IgE
et N PR AR

KQKHI AKCPSCDSYEKRTPKEFLERL K
contHuGKNG kiQEnBer dRipardes N@uding atopig dipErdesy Mse of a IL-21

polmE&eV%ﬂlﬁHGTyé\%sgﬁi%%&Lﬁ&g&% DhYE S YRR 13

dectdKIIER Qﬁé JORSPNCANNIR T ubfael/ A BRI ko pic
AKCP SCDSYEKRT EFLERLKWLLQKM HQHLS (SEQ I D NO: 11
disordénul | | ength) interl eukin-21 from Bos taunts:

MRWPGNMVERI VI CLWI FSGTVAHKSSSQGQDRLFI RLRQLI DI VDQLKNYVND
TL- 1 &%@&RHCERSAFSCFQ(VQ_ KSANNGDNEKI

=i TNTGRRQK
H fRdNOmolid)ate th
IR B S GO D o

1inmmme/queqsm, fle"exampley torteeas, m@sm av(n@h@rate % Hemiprispulsr
Exq%}?lwﬂlr%a v?{}hapg%glas?s 1%0 al . Z\f{ﬂo%e@? e‘iﬁ??@ légceg{or, agents

' thaf SotBate oR a SEHIREIL] -@Drecéﬁatlr, ,andrugennsethatr mbdutate otren {424 )paﬁmily

havi ng one_of the fol

ow ng features an
coramrmngé@; agivete 162 Lpathyay 881%] glnge @&Fﬁp@ ﬁé%ﬂ%-ﬁ? ?@ﬂ tq [L-21

pOlgp] f J aﬁgzgﬁc%@g& (}hgﬂ agfﬁmtgzg; %”!Vgiﬁ aﬁ%ﬂﬁn Hﬁﬁi‘ﬁ%f less

thalﬁt%b%nf;m‘lighbdmg%m‘l %ﬁ%gu ' 01q Mr mrysa‘ongf)r., SEQ
Y ECREDME SRR YA S It ge
recpob QA 10 GERHGRG LS AR A e oml pamu g

99% honol ogous
cotifoncty, &IEhne Jad, Msseswmues&?mmmm | D NO. 2
(human, mature), SEQ ID NO 9 (human, full |ength), SEQ
ID NO 10 (Peronyscus), SEQID NO 12 (Bos), SEQID
ILRY 4 (nurine, nature) or SEQ ID NO 11 (nurine, ful

|
! ggg%ﬂ%@a{m %@grﬁs %01%{5% fa kb yl%g‘cacﬁ}ﬁlr‘lgﬁéﬁlgs in length
andRATRbGHe hbmgIb lﬂ@ i1eg}f 1108 ag&YUE S QEarﬁBh—Noﬁlalamm‘rﬂZOOO)

t hereof (e.g S I D NO 1(human) or SEQ |
Na@mﬁp&éy-&a}r Dgspﬂtp @ mueppp*ehggqalogga@ong ter, ytoklnes,

encodj n t -
SR LA k! O 38 s Ay T

1mﬁy£@ﬁﬂgtﬁﬁkhyehonologous to, e.g., at least 85% 90%

95% 98% 99% h I t | tid
S hoATS ASROPIISIRGS O TL e PBHidsas PP B T eample,
the ﬁl%c‘ri‘eofnd?gé%@ﬁcet Qr80ho 6&8d Qe% ueflcd SCH RAHNGE OB RGvailable at

V) an am no d sequence
GENBANK® Acc. No. X_011082. An exemplary disclosed human IL-21 nucleotide

sequence is presented below:

1 gctgaagtga aaacgagacc aaggtctagc tctactgttg gtacttatga gatccagtce
61 tggcaacatg gagaggattg tcatctgtct gatggtcatc ttcttgggga cactggtcca
121 caaatcaagc tcccaaggtc aagatcgceca catgattaga atgcgtcaac ttatagatat

11
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encoded by a nucl eoti de sequence degenerate to a
naturally occurring IL-21 nucl eotide sequence or a
WO eagirees3 t hereof, e.g., SEQ ID NO 1 (human) orPCBESODEN17514
NO 3 (nmurine), or a fragnent thereof (e.g., a region
encoding a mature form; or (vi) an am no acid
1815 EG&SIEEag thgé’éaa%@%ttg@&é‘_atgm J&ggﬁédi,i skt bgcensiedaga
241b¥gﬁ:9r&bl§£g?@.tcb.g£ct§€§]lé%8§§:da atcdtybédtdiczesch@adde cccaactaaa
30cappleara sehgpnacoHlatbheadoet egaicagegrtact @attigma agetgaagag
361S ggareeest raderaaaty iqagewrHogaes iabparrc eoaptaatrtghfgetteatg
421stgatipshet Cenehdspenscalterasgs afylcetadrheagntcFentY gecttcteca
4815 agraAtoRt hyPBEFIIC2ES HafcetItagi T ErEI2 e FdReR T Frﬁ‘btﬁ@g ate
541 £299L CHPRY éﬁtﬁga}car«‘gé ?f’t5??@&i"’1‘§gtctt8‘a'fE’Lt-aﬁlt?%tgsﬁ?’%r ettty
0% 3162 ST APEIH 3°%Gnaling (Ozaki et al. (2000)
Proc. Natl. Acad. Sci. USA 97:11439-11444). |L-21

pol XRgRibohaleeRBtNE st A TSP EmAticHTSs avAlRSRE Ble., Hiodt AFD54069
that 1 ncludes a signal sequence to a mature protein,

[gifl 10985801 orhicthprozidgnab42 b udida speusnprensofmgmpayemplary IL-21

Se nces simlar..or hoppl o e . o. .l e
polgReh Gy Fortes PREHErEYS L & PRE el et e Ryt incRbiue
seqilBicRi tRatdhEodds SatRBMTL-20f e.bhinsthaind tegidhi edBodihg a siga®l sequence.
enbodi ment, the sequence identity can_be about.ﬁO@b
The awinogeid sequence9lion exmuplatygngtursiymaydds2 loeplyRptifie-gissd on

Patich N2k Y &l bOO@%ﬁ%@%ﬁ%E%@?P{fﬁé‘n‘t&fﬁ%&@ when the

uclheicacidvseg I ze under selective
hybri di zati on conditions (e.g., highly stringent

hybri di zation _condi tions ,
oS RARO B Rar N YBE b et S bR By EARERRERR SRR MErsar
CNRRRTS Nvigh ki &R PEY RAERRORHRI A CRSPBSYERIKPY KEWLERFRE LOOKM

substantially pure form Calcul ati ons of "honol ogy" or

ITHOEESSRIHE SEDSNt(SER" IPeti@e@n t wo sequences (the terns
are used interchangeably herein) are perforned as
foll ows. The sequences are aligned for optinal
CONTRE ifigiP enpl LOFR8e bfarDexentpddrs haman DE-2i1 piotypapiddedisi n
one or both of a first and a second _am no_aci d_or

MRESECAMERIVIF LAVTFERTVEES SERCORRHVRMy e il VRRG KNG NPL VP

E%Q&;mﬁ&%%%@ @w'm&m TR KERBRPRFNBRRRO
EF?)%rggoses . I'napre g‘ri?g enbodi nent, the length of a

KHRE TEIREUDES YK PO KEE LERFHiSE A ORKNT HOMISSRTEGS ERSr J656s IDs
at | east 30% preferably at |east 40% nore preferably
NO4°)| east 50% even nore preferably at |east 60% and
even nore preferably at |least 70% 80% 90% 100% of
the length of the reference sequence. The ami no_acid
r esiAfldétsonat enftied providinesnzino eeif seaysoers faghumremBag! d
ositions or.pucleati I fd t. I
poliREhidet B R ol | A s AR 03 27551 RReGRABR Ao
sapifis]S BIL1 ABEB6lHAAEG29858. dU thieteukinc) Ie[Hdrmles apterk )
“correspondin &%SI tion in the second sequence, then
gllﬂwmﬁléblméé% 8-1) lnasmlenkin 2 1Home0Pis88k t i on (as used
. ' ' i ' o B ity" is
R e R R e
gi[ A1 2667 |gBINATI6E201 i1f Yntbdéultien] {Hemd supigsfiuences is a
Jfunction of the nunber of i i cal positiqns shared
el 952055 B ARRSB 1| KPS b LA E0 M PREunber - of
i Atppff i6HY NEREhiAabR 21
gl‘ig%?fzggz%gld o?ézggtq? rlirnatleﬁg%%%rgﬁfpm%%lhq]tm sequences.
polypeptidear iesovaripht cfeqpedyeptidadescdeedchareinaprovidedthat it retains

ercent identity between
ﬁnectlronaﬂty. y

Exemplary IL-21 polypeptides from other species include the following:
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two sequences can be acconplished using a mathemati cal

al gorithm The conparison uses the GAP program from
w0 b@s5@E0%8% of t war e package (www. gcg. com) and paPERES®NT017514

that include a Blossum 62 scoring matrix with a gap

penalty of 12, a gap extend penalty of 4, and a

f r dnrabilfih-20 aRoRervabiyscad manicAltussed herein, the term

W"h br\i{Z-}dLZ}ET-?SSS under strig}g{snt Cgﬁg‘é! 8ﬁ? g?gcéAlgCS@WEHCAH

SAT @mﬁﬁmﬁémmﬁ@mmxmmﬁvmsmm

can be found in CurrentProtocols in Ml ecular Biology,
TPKEFE WIEY T SEMsION. Y. (1989), 6.3.1-6.3.6. Agueous
and nonaqueous nethods are described in that reference
and either can be used. A preferred, exanple of
st rikfeglemtin 2y rdA MzathReuaendi tions are hybridi zation
in 6X sodiumchloride/sodiumcitrate q(,,ESSC at _about
PDRET@REWIP%@%KWDWT@ EACHeKARLRBENE

N@Pgs %F?p( Ea Rt p St PEORRFPREFLERLK
¢ rldl?zatlon con tlons are hy%%dlzatlon In 6X SSC

WLHDKMH@QHLSLSCSEQOIIDGV@MbymM@rfm)e, washes in 0.2X
SSC, 0.1% SDS at 550C. A further exanple of stringent
hybri di zati on conditions are hybridization in 6X SSC

MERTT, OO T HROEATIRE § BYELD RN, DRIERL I HDVEQNRSMESDLDPRLESAPQ
SSC, 0.1% SDS at 600C. Preferably, stringent

n
DVRGBFFigh2BA CFRKAKHEP SNBFENETEL FRbYAQLBRRT BARRACKHOGEEAKCP

W%%ﬁ%£@%§@Q§gt$%5 Qﬁ y pr ﬁ@?g hl gh]F&)lggth

stringent conditions (and the condl tions that should
be mgektukih-21heompBas taruoner i s uncertai n about what

v R 0P R R Pia b B Gob e AR ERal P gy gores
r1.Ba Db SRR SRes ohek el KSARRSDREK 6 5¢r L TR T RREUPRYNDBRRQOK
or nore washes at 0.2X SSC, 1% SDS at 650C. An |L-21

HEPBCHpEpeY BRKRBKEKEIRLEGHT OKURHERHES s 6PFAt D8k 12)
non-essential am no acid substitutions, which do not
have a substantial effect on their functi ons. A

" Competevad i“uRerdetikiie2 BE FU--2 B ukst LRI miypepidShefdr o a protein
whi ch the am no acid residue |srepl ced V\nthﬂ{;\.n am no

(e- 210t Mamalign,c-haPIABe o Jyman prpt eg})d’@l 1§icAPable, ot infezactigg
i ECRRF 5P Rl e, Shilio I N

art ’i'e8 I ncl ude am no
prodein)imddiavingloas iof thei fdhowimglfcastur(ee g) an ipiiorveid seryénee 0éa

B i e ol
secﬁkﬂ&a‘ sH6wn asREOAY NO:2 Qluﬁiaﬁr@nﬁﬁre)SSEQrID Noly @Qﬂiaﬁ efll length),

rosi ne, cysteine), nonpolar side chains (e

SEQ) IEnN@el,O (\Pat'amwpud),s‘iEQﬁE N(Dslal(Basd; sﬂ@Q Iprmmémnne mature),

or $0GIB R R gngy ol R e el P RERO R B AR e

seqERIER bR arR h%ﬁﬁildg%uéﬁ) g.g., at JagFsPE o0p4) O8Yl, ata%ns»m
pt ophan, histidine). In one enbodi nment , t he

hoxpg%gp@qdp; afvariso gulseraniica FlgHeniFD TN OZ bUpahmafic) SEQ

o Pt S AR WG TR bR SRR N2 O,

SERO® NOoP it nianat), thEQOID)N@ At (griridesfallnatgtie) oreifragarent
i mmunogeni ¢ response in a normal human and so that the
thergafp(iilysm apiap eeidsequenes which isgropded iy ahpturally pecurring

manfti AR 221 nucleotide sequence or a fragment thereof (e.g., SEQ ID NO:1

-
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Forms of |L-21 polypeptides |ess than full Iength can

be used in the nethods and conpositions, described
whegositm9spr ovi ded that such formretains the apCT/U8200%/G17514

bind to an IL-21 receptor. In one enbodiment, the form

is a functional IL-21 polypeptlde eg a formthat

C
(huﬁ%rﬁ?/ pe pjf:&gb?\l dc))fl3 ess %i ’h anﬂ’rd& i Iélﬁlé; t ec anazl:kl;:g1 061 reg c?ﬁ:lré%a
mafu@e f@xﬁﬂ@b)em dmjine x¢id esqience encoded b;spnmdeotgiefan;gpnmmwhwh is
the p nucl eoti de encodl ng_th o5 | th,) L-21
suwa@fleﬁwyl@rﬁo 198eHsdP: e 3t least gw §9< 4 ﬁa{géﬁ’) horfiologous to,

nuﬁgéﬁ/cfé%{lm é%vm&cq@cgﬂ) ‘N(W‘éhﬁﬁl% oqrs@qemms Qmunhé) ora

Fe I nterna m no acids are renoved

frafpoenn théredll (e 2], apreglyp eptddites 4 maturé ringsy) amquﬂcud Sequence
| en ghh is rrat

enaot e PREIFFHFLsau et phesmeti Tl Ry i Rl A doide
secfiﬂéhtlze Ar%ﬁéﬁlenﬁﬁfewo? d.é; §EQ ID IgO 1 (hfmen} HBEQ 3D NG: SQmunne)

128, or am no acld g., between 115 and
or aﬁ@gmnnﬁbera@ﬁ (@g Siaregion gnmdlmg)a m@ty@ﬁﬁ:r@) ofr{vi)|anamino acid

< BERUESPL 05 I L0 RSP AR

hyBridizes th e ddmplédméeloy BEPHT the ferepding ﬁ&de@l’derseqlamcmnder
1-122 of SEQ I D NO. 2. The correspondi ng pi) nucl eot.i de
stringemfreendisions 8- salhighly stringent condifipes (ek s¥gerplen i nucleotide

secgl%gp oi?#‘qtriélgzig dg%?‘eg{dngﬁgt e?l@%cfég Mitis rotellrrgd IL- 521 binding to

escri bove may y
1Lt abekpiat camlead tid STADS ok smmmlqg (a@zaku aicdlu@00Q) Proc. Natl.

[ f
Acad et 0y h oy datinf EBnels 2t RebRertideint By Stord st b hisgent
prcg?ilﬁ'r’%ge}t;iﬁflﬁ&é&%@li%ﬁl ébﬂuﬁ%&@@%&?ﬁr@ %tblﬂoﬂé'ﬁ;ﬂ widEh €R signal

21 'pol ypept i de can be | abel ed. For
se@eapqohzm,bebmeem@bél ed pol ypeptide can be used to

‘monitor |e eI of .t he . pol ype ect
 RdniSitesnsreay PR TS BaptiEret g B AL Sl gpocio) o

thé)&l YBRRE HRSloS@MeRSn ieatsd phrfmms%%maabﬁl BUédnﬁHbrﬂEocﬁﬂﬁent
pol ypeptlde in the subject

s 4y ol tysbpn B4 189%, 9310 200 98T OB G &% 8%,

994 eh DR AL e D S Y S8fln gipifERAGIN
se%rgééts wilthythidize @fddr dedstiie hipaedivdtinycohBtioneeas] lﬁglhly stringent

bel s include: contrast agents such as magnetic

hyhgéﬁ@tson pradiieaghia the cagalerent offhe Airgd: r?ﬁw.quyleaq qciffs myyj be
pregggt 1n%1fo%7@e[q{§ el fﬂrl%ssalfbo of gfe[ gﬂgm A: teVéd?'sﬁlg‘st 1.alé¥ ,pure

pr I mar | spons el at es
fOIEﬁ)TA DTPA and NTA chel ates) can be used to attach

(e ol R AL AR A0S e
teﬁﬁnéoaﬂg nscﬂﬂn{@i\éﬁhaﬁﬁéabw%e?él m;@ﬁoﬁl%:daa@ f&l%:wﬁt’ﬂ{é‘ selpien@éare

odi nent e | L-21 pathway agonist is a fusion

aligned for optimat compahmtelsur()os)es e.gaeyrsean be ditrqdubsdiamne ge both of
fgﬁg human, or. nuri,ne |

30, S L e LRSI 0 S LSO
oﬁx&tﬁ@ o R s eﬁé‘es@gﬁrﬁé BisRigaftieR Yorl dcdnﬁf&hb&f‘pﬁrp&esﬁqnla%ﬁ&'erred

reln, fusion proteln refers to proteln
engtmdiment] ﬂug length effa ebrencesequenry aliansd é@raloman@@urposes Is at

i P
ot 5 eSS0 il -Ch TR Bl 3015 Y B P torory
at G&H3t 686 QS Eh ShodSiSrefratl g e le@dt 70%, 80%, 90%, 100% of the length of

the reference sequence. The amino acid residues or nucleotides at corresponding amino

ed
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connected via a spacer or linker. Additiona
description of I1L-21 fusion proteins is available in

wo@®@5/1/9gd i cation Serial No. 10/806, 611, fil edPORUMIDEN7514

22, 2004. 1L-21 Receptor Mst cytokines bind to either
class | or class Il cytokine receptors. Cass Il

acidptisRiohB er islepidendsitibed e ﬁlehhbempemdp tWhen 4 positidn ih@beafirdt
the interfer ons wher eas cl ass cy t0|ﬁl ne recept ors

sequqn@qe wd@cvméd léélaﬁamegnﬂm aqid rezldurf ior pucleptidg asythe 1 1. 13,
t
conf o Ep 4 s AR 0 B e
posiiph @kd uved he@hr b acidwrancleic- aZl’kl ‘fidergidy’bis eigsivalent 1asam1no
cytoklne receptor that is ex ssed.b h0|d cel
a"ldp%frft“f’ in 264 y Bpolgey s TS PereepLpaity eyl B e Stgncss s o

fun@lon 126819#1 Qﬁ’?aentlﬁi ZJUEI {ighy/shatkal i the 8&uen&BAHRIRE Bfto

enco | uman inte n-21 (1L-21) and its receptor
accqunt ﬂ%]lﬁ)'nm of gapsc andothe langthwd cacli 58% Svhichn®ed 1¢ B6 g duced

Parrls 2000) supra, and Ozaki et al.
for?%ﬁi‘i 1%953’%‘?%"%?& ENC&:| USA 97: 11439-1 1444, as

ar qﬁéb%nﬁﬁh%@@@%@lhéiﬁe@iﬁd%téﬁﬁﬁhti‘éﬁ%@%@ﬁt idédtit? Between
receptor shows hi gh sequence honol o@%ﬁto | L-2 receptar
1€

twolsequraices candel algcmtnple&be@u@ng A matzanpat gorithm. gihe comparison

used GESEAR R A G Phdht et 5001,

parghébi tﬁaﬁﬁﬂclﬁcibad Bld%s@iil 8P ecbring marie pitr sgdpogenblty af 12 la-g3p
I L- 4 IL-9, IL-13 and IL-15 (Czaki et al. (2000)
ext@@meaaltm% apgl aframesbifiepp penaliy@hithol . 167: 1-5). The

tergp Psew&em ql%/l'éﬁljil ﬂ&ﬁ?(ﬁ?& «under srﬂﬁﬁéén?%(f‘u&ik” descnbtfes

recepto efer to a receptor (e.g
conditivnr fordiybridizgtion mﬂwamhmgr Smmmwnt mndyno‘rbs awhkrdwii © those

iR SRR L ol R B S
wﬂ%g\& §8n30ﬂﬁY0(fe1 986)6 6530168 NG fe8ad MidEfonadhdoud heBlBds are

d sequenc a naturally occurring mammalian IL-21
desmehmlpnm]nat mcfeaant:w ayhather candreased. A pyeferrad, exainply ofsiringent

e o aa RS BRI ERB ALK PG S g slisletsso)
at ﬁﬁ% o fo(lfo'm)ed%'} oa%flﬁm?&wsh%@mmmm lpStoa 8DSAt I59°C.
ool ogous t o, | east 85% 90% 95% 98% 99%

Anmhmoémgmamof sm;mgmt iay’ihndmzaaon domsbitosrare hghrisliration 6% ISC at

abauy 3RS ROvs B oot pars pasies i Bt 361 11 2 PEHTRE. A o
ﬁuﬁl@%&p&? X\Htﬁg%éxﬁh SRR RYnBriOR 448 Bl bridiLATMITh 6REBSC at

receptor nucleotide sequence (e.g.
aboTEQS 10D folldveed tyuomengr msre SEEhdsin BAX7SEEL0.1%eJDS o 605C.

AN AN TN e
e

pre%i‘ﬁﬁdﬁlﬂgﬁy stigentasnGEcGhd @n&lﬂieﬁ:ohhﬂmm )hao shoSE(bd iBellidE the
(nmurine) or a fragnent thereof t he

prapwvl@h)s uncgntaig AbaRHEE seniioe ab@Hé be éﬂl&lbed‘érar%sk?name ifa
moll a? 5 ?9 K6, ﬁg&ﬁﬁfa%oﬁ ?igrg{l}xﬁ[)@t d2e ishp s&cﬁﬁrﬂ?ﬁb spHate2 7% SDS at

al Ty ‘occurring ceptor nuc e sequence
65, felldwealestie driinsre ®fashes.a 0.2XFIL,| 1% BSOSt Ee@anN) or
SEQIDNO? (rmurine) or a fragnent thereof (e.g g
nat dndLrHgpalertige may| thEa%ﬁdatmmbC%Pla{aB%‘eréWéeeSS%ﬁla gmino

acid substitutions, which do not have a substantial effect on their functions. A

“conservative amino acid substitution” is one in which the amino acid residue is

15



10

15

20

25

30

| east 450 ami no acids that is encoded a nucl eotide
sequence that hybridizes to one of the foregoing
woembemsile sequence sequences under stringentPCT/US2005/017514
conditions, e.g., highly stringent conditions. The
mature region of the human |IL-21 receptor listed in
EQ | £
replii ity AP Bt Sl AOUEP LRI SR, Fahilicg of amino
acid fsidueschaigy dimilad dide &mn:kshaﬂé) bad3iedimed (O th821t. These families

kil ST R b
o BRI T S il SRR g i

aspafaRindFBIAmin GerArRPHNOMNS; tﬁ@‘mwlcmemmme chalns (e g

KGKLOUELQr RIRCPWAVS PRRKLL SVER 160, RS
clopRpsdat e )

* betd: %%gﬁéd-s%evﬂaﬁlség ?5%%1? the, WRENK I oVM¥ingpRrRiioMatic side chains

GSS 300UELGPWSPEV PSTLEVYSCH
(e. PARBRAKRYIQIYIFRnGEPAFPopESDEFRRIRS). FWPTAQNSGG 360

 SpolEmscol R b e AR R g A

ﬁhﬁﬁ%% SAESESENG3 1 @p@b@ﬁ.ﬁﬁhﬂﬁ&lud&:s a
DSGFVGSDCS SPVE‘%?’SE GDEGPPRSYL _Ssh 8@
suffgigntmpeniies jof bwargammmldee@ﬁwaﬁl}c % Rt

eh‘i_{ﬂ%‘@{%ée‘hbﬁ %{,g‘é%%r@%i@ TR SPNPSI Lsf'?%ﬁ E%aptlde

int&@ctewTthG@IHunkan IGINTrebtptdfT CHVRLSQFLS DEVFI VNVTD

GNNSQECG. SEVLAESI KP 0 APP \V/ SGRYDI
COTEC e AT 420 LI SRS, s

S| RPE RGhH NEERRRR M EQT@O@Eﬁ’nd :
an(ERN [ [ dgs}g%EEL{AV%ﬁ? LV IFI\/G_%:Sﬁ%V RLWKKI WAPV 1

to MF@MONHE%@NEMdMRHEm is @ gunctiongdEAtpolypeptide,

o 2560 yBEik AKEK%%&@%A%@ 0PC SCEDDGYPAM

NL D’f@@ Edlak o ML DtiAR GuIPAnkACER Yo ptslacBll, BiSEXample, by
GSLLDRL AKECDWIAD PTWRTGSPGG GSESEAGSPP 480

exmmesmmwmmnmwmpﬁ@MdS@h
Y e i
prét&ind6.§E $SdrRIdr MUFS GiterAdIGmifs ﬁﬁﬂs aitetnbval). One é'mm) of a1
have additional conservative or_nan- essenhbg ﬁgh@ﬁDTﬂ)Z
pobypieptida thaitis tegs then §ull lgpetrs et ILRineeaat et & -
el fseg ?{5 fé ﬁ#&%énreﬁ{l&{@ﬁg% "WRortdr timr a ﬁlls‘lh’ll?g?fl 'ﬁlh’tﬁf@ﬂl-Zl S less

receptor is a class | cytokine
thafnaIB 1, ¥30,42ept28; or HlSsaniko avids,asg. J\BdtRee(mMSChl_)ﬂE}BOgtmmo a01ds in

TN TR Y TR e e
th%ﬁﬂé 'tL:m%ilo dcRfse apguusa (BAELE: $€¢hd -2 /581 ?@éﬁﬁdb cSmptises

ceptor I 5 honol ogous fo the shared chai n of
antlh@ atitls 2—1221 df SEQ I]IISNOG?E. epheorosrespanding polynuslseid e fragments can

al %’i al Sﬁé 1nt e me ods and gorg)l;c))(g)s)lt1osnl“s|r%lrésac,)rfbe(%J B(e)rréml 'I&aglgied

polynucleotides as described above may be made by standard molecular biology

techniques, including construction of appropriate desired deletion mutants, site-directed
mutagenesis methods or by the polymerase chain reaction using appropriate

oligonucleotide primers.

16



10

15

20

25

30

IL-21R/MJ} 1 is capable of interacting wth a common g
cytokine receptor chain (gc) (Asao et al. (2001) J.
WO povan983 167: 1-5), and i nduci ng the phosphor yPer/Usw08617514
STATlI and STAT3 (Asaod”et al. (2001) J. Inmunol.
167:1-5 or STAT5 (Ozaki et al. (2000). The term"IL-21
recepi®ro a Telg1a/ N
| P s> EPapptigs o B Rpic SR Rl SUIRNGN bétFbepide can
be askdi toinoorator beviels-cf sl ieptideinod @ibject whpow adminjstered fo the

subjggl; GHPIGH. (b AeDRoBeside G BORISRdR T thakrbiign of the
poilyge}?tiderlﬁ GRPuPfoct, tefge d@ iffAging tﬁ@albﬁ&e Tﬁa?mp@tmfcakb@e

ceptor chain. hrase ™a bi 0l ogi cal activity of a
radibacBively datmedorr 1&@‘1@\31‘0& an RI-deteatablelabél. tHrempilasy @gil@labels

incie ik ol bk RdPs | P b & apd ) e B R AR R Rbtable
1ab%1sqm1u@é ré:@hﬁ*@st bentdduch bs ﬂlligﬂélic)ﬁg@ﬁ’t%lﬂﬂalﬁﬁgr@tlc agerliIFEHACh

polﬁlgeptl de); (2) associating with sig
pnmaatﬂﬁsdm m@fﬁr@@wgégtw @& syperpgemagagtic, (Whiph pnmarlly alter T2

res%%)%st laaénltp %ﬁ&&%@&é%é %?%F@%%R%lé\l’f‘gt B¥I§Eek)o%}1%fe usad b

attnmdﬁuh@tedage toxidty) of$dnmparirhmghetic saiwmeess(e@, Fe+3 Mn*?, Gd™).
roliferation, differentiation, oni st19 cel | functi on
It 1é;?i56llf’5?§$ﬂéleé%ﬁ'it‘%ﬂhta? NMBrastive étogne%}c FaietPor

sur I

\ih\ﬁﬁsl: ﬁ%ﬁodﬁgﬁ{‘ et ? tﬁ"wrr%)é zrt%op sg gge%% ﬁlg{r?%d’cem%"inﬁudes

) mngﬁkmrlmypcdy})eptﬂd,da 4.) lomadn dEraumnpieally2 1 polmepﬁglt,fm;ﬁ'agment

Agoni sts. I n one enhodi ment 2 oni st
e SHE VAR A A Bl SHC T e T
puBifiB&font A8 nA§ ‘ﬁséd—he@énf@"‘ﬁiﬁ@@ fo@&n” Fe@érs @G(QPﬂJtﬁn cbM@ining two or

agent cah be an i munog e. g. | engt h
mcatnbptr@‘d}y agsocigied, bcgd.;hnkpégnmmes e.Baprateinamcietios. Rrafprably, the

I.L-21 rece acti.vates |L-
maipigeare ety srryatel e g lisin br e R B st o
cofthecBdieyi® ARpsbe B finked NAlditiddal RietdRiivn 2P T2 $ tusicn p‘tﬁtems is

ent that interacts with IL-21 receptor and anot her

avaidbipind?.Ss dpplieation Segal Neyd 04661618 Rieios MR 23006 can

be a protein that interacts with IL-21 receptor and
IL%O&&% wopeceptor subunit, e.g., gc. The protein can

9., a bispecific ant i body that includes one

ant 'I\QSQ IR Birki tb Rith&i@lask NHLEIAGITS cWokihe kdeepibrs. Class IT

receptor “and anot her antigen binding site that
cytokinerraetpsoraiindiudgdhe BiceptbrsgoniL-£Q end epmt@tf@nons odierese class I

ox i afertars SRhRnE BRI AR 2k B SERR 1 B,
w@mmﬁe Hembtopaietit krosih BRtdAANROAl gdwilshohond @@ﬁsman (1993)

(e an i munogl obulin) that stabilizes an
leamﬁ PB=196R i nteraction, e.g., by binding one or both

of Ik ddy A0 21 };éce@%r {S%C&Qsts? yto{éme rL’ceﬁi‘orpr owﬁr&g&f%}ﬁt

can be 1'den SCr eeni

lymbhsidrceRs patianiigaty NKIJB aﬁdl Q’S:,ellﬁ(l@lnii&ﬁNbW{k anfl (260) gupra).
or evaluating a test conpound, g. ‘8%%5 gﬂgg
Exemplay nyelejoasid %ﬁqu@?fce%t?pcpﬂmgimp@ec;g@la? h and its
re@ég?&e(ﬁi’ 29R) g{%%%'cdb@d ‘irPWc?‘bb/sa SO WOD1AZTHY. Spak&%émﬁo@ak et al.
sired rotein, or not, are known
(2000)tshpra, and Ozakl et al. (ZQOO) Proc Natl Acad Sci. USA 97:11439- 11444, as
are the corresponding amino acid sequences. IL-21 receptor shows high sequence

homology to IL-2 receptor B chain and IL-4 receptor o chain (Ozaki et al. (2000)
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art and may be used for this purpose using the IL-21

receptor protein as described herein. Purified cell
whamed12983 protei n based (cell free) screeni ng BEBHYBI05/017514

may be used to identify such agonists. For exanple,

I L-21 receptor protein may be inmobilized in purlfled

o

R S e A s s
cyfokirerbaeptra chain gy thaifis shaeddint recaptdrk {&TLr B dBgR, 6E-4, IL-7, IL-9,

ILgh%tg@{@\é:Iiﬁé?ézéglgﬁém @ﬁ?ﬁ&'s% ahaoy golhmenial ddikes)
R e

reﬁéf)ﬁﬂa reagpdor (8. g2 @F B &lieh0e. gl, mRibe pahhmay oxgind gduxihsis sapable
n anot her. a ct .of t nventi.on | L- 21 pat hwa

of iHleAEoNe it ey e 80 1L o S SR Riagy b8 Rty o Human

ILANYad hilfsd GRSST thafl FehhP&y: (Hnahking acﬂ@&ciume ofa

antagoni st™ is an agent that decrease |IL-21 pathway
naaugbacchmgmgmnmmmpﬂeﬂ sageptonor afjegmerd dherelefc e.ga g amino

i SR e d auei GRS o SRR o

fridstheht théfeof @Cgeghe imatvie r@gibm)bgfjxantahﬂﬁo @m Géqdeﬁcd dubgthnGAly

prevent |IL-21 frominteract g A | L-21 receptor
h0§l01¢80@Feraé1gr \aaieiaﬁtg85t°/he90fytz9§%, 8%e B? érhonn%@sqvé to, #gaptno acid

e
théredf (e.g. htﬁe hlatite regio®plid) acahindaoki sequeance othiel is remzp(hd bya
i LT bR bl L AP o
(hhl'ﬁ )LH?%?E(?ICD .4 aBtiRe) 700 ﬁ'@%h&ﬁ tﬁ’é‘reéﬁgn% ehme B{a@ﬁre region);

icient to interact”" wt |bod t hat
(nb ian dminwadid squhn@]cnned:@myw nucdaotide scqufemﬁcwhmh 1sasubstant1ally

o RUROTR (Lot WEEE55h 5000 % Sep Srh BBl o pfeotiae
seQldneE sm@mm@ (BhiRat) e |SFEQ?]]§N@ Y (ﬁ’fﬁhﬁ@lﬂr% fragment

'nhibitors of cytoplasm c signaling conponents, e.g.
theraell (e.grothe mature iredipmy (\ara@ anfinesauit SequaticesMaTeed ya hedleotide

sedfemie heBrigrich iabes R atBE Ao g s 2 ssgior pucteotide
seleH8 604 BREthém thetb&T bleg SECRID NO): 518 dnd o SHQI B Ol L(ndkine)
pat hway activity. For examl e, one cl ass of

oriarfFagmSYt BETFOF (7. Sroihe sRAteS Tegion) Bl i g asidisagienss. iof at
tedeP 30 il oS R TG R0AANE nd MEHi2 36 Tehe s IRHAMRY o one of
thenfdreguihesudlsvtide depentd squeress tuder slimmgehttwncﬂlhensl b-gZ]:nghly
pol ype tlde or the IL-2] rec r apd_decr eas
stiipgeRbEardiions.y Thgmagire Jegiongf ¢ hﬁﬁ%m%}‘gﬂo%ﬂr@ﬁpﬁ% ﬁ%rﬁ& i SEQID
N@rbt i BRAY abofiB iR P 538, t@&n&ﬂﬁg‘ectﬁﬁsﬂngﬁl@ag{ﬂeﬁiﬁh& can be
to a protein conprising at and preterab
ustdvinclikleabyut (@hiine hadn2@-2i 8 ab2@®@23¥bmai ns (abbrevi at ed
her ej.n VH),. and at .| east. one_ and preferabl
1 orbne B onirin &0 Gretinling tnerad Seehtec e thed Gespotor
Q%MyNO ghe VH and VL domai ns can be further
di vided into regl ons of hﬁ/&grvarl ability, terned
MPREBATHLeHEHICRFFS PP et & hitRT Hr GRS E g Bme T ”@5%3“? 60
EATSASBHRSPENABATYW CHDVBMD MOIRSHIGHTD NSENSORAS THRYSIRRd, 120
arbANvired" Sdomnmewey ksyapegivan Kexioliby riR@reatiserirkafsvihe 180
relEABRWOL s £/2 040 B BREksEPRE i8R 88 Rorosrer, KEGHNPHLLL 240

LLLLVIVFIP AFWSLKTHPL WRLWKKIWAV PSPERFFMPL YKGCSGDFKK WVGAPFTGSS 300
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35

precisely defined (see, Kabat, E A, et al. (1991)
Sequences of Proteins of Immnol ogical Interest, Fifth
waaiosiiss U. S. Departnent of Heal th and Human Ber/vbmes017514
NI H Publication No. 91-3242, and Chothia, C. et al.
(1987) J. Mol. Biol. 196:901-917, which are
LELGRESHEP AISErESIHerresrakRye reflerrant afsocEaeh MPr2anskeVL | %o
saeRppes adrafivthr eeaidple: aadrirous ARRSaciab r2egeeLior om 420

Aeﬁm&ec t\%mpeﬁe;% ltLes&@mpz%%&fnm Rggépwb&sL %&%&%gw ng@go

order .

CDR]
PL%GFTP‘“DSS qoakreg Sﬁ\’%‘f’%ﬁ & aDEé*F‘ﬂ’ﬁFTe e eSSPGPQAS 538

h
| ot D8RG B AR Brop) AR R FE b ity 21 gceptor
(SEQ&IDGI%@ gHorm a heavy and I | ght [ rmunogl obul i n cha| n,

espect v
wef GPPEE Y alnec P AL ETROAIED cptedt fl WoRRSNan® O ¢
QETFCEIHIRS .qbﬁﬂﬂ%vafrro%msamhlamgwww SFBNPRECA STH@EGYPand 120
APRINYHVRF | SSRYPASHHS OLYDERSN YT hRGKDSYERQ'E RNIRDEYAVR GNnigcted by, 180
rLOpEEF dikBsBvbictterRofidssr A Rsiesy Y1khaldir Gagshanhk I edien
Ldvixﬁ&m&ﬁ&&ﬁfkﬁag&ﬁ&vd%éﬁ%m s R aﬁﬁ% AR The,

al n_const an one
B Ry R TP, LRGP OPIRGT SRR | 1
YSRERBARTHS LBHMTATVASPPACIHTVTRT PAFPRRYABY NLRAGRESCP APBILAETT® W t 420
PARLACGIVS | G§EIRLCEHR eCSCUIRSRIENFAKEGITAN STWRrcdrhe carderbordi es 480
cuivpPive | rnysodBhvatterdrbes voiievigrO bvidagosant i body to hosl
tissues or factors, including various cells of the
[ nnmmmmmlcemﬂ\wagamm w@seddpséne’dn@ﬁtﬁ the Axhéﬁdan Type

onp gq) of the cl assi cal conpl enent
CuliBRC Rt on Mrs Moo 5 S AereeUPOBAIN P A T 886V T 0 48 L2
r [
o D 1Al 6 TR AR VSR S ions,
whnqimqm:g lhebeid substhotiali efifectsorr theiy Iﬂngptlans; ¥lg. ndmbsti{tationdesdrived
2 X 2.5 nm with tw extended protein-|layers: one
Ieglyer contains three strands of pol ypept| de chain and
t he 1o ebcepRRPd assiT oklﬂerfaﬁﬂ%eée@wal %ﬁ@ﬁe tt,R (WO

strands are anti paral and form a b-sheet.

01/88Yy%%; Papnish-Nowalyrer yl. p%noal) Nelura08:47-63pDraki etaln(2600eBrdoy

i ngl.e. It j i, S b An b
N AR S WAL LRS-, L oion i o Lvpo
tis@eN €L-2TH6cpff PONIAS B it he Mﬁ%}ﬁ%ﬂtﬁe BePGRA IL-15
i ncl ude the kappa, Ianbda al pha (1 gAl and | gA2),

recgpinTsa aid HGH redegta? o dllgﬁiQth;CéTal}il (260 aprepspriigind bining,
{ ) [ t

SR itsave n@%ﬁgegfcaﬁg%%c@m?gt% FrepiORglain o)

(AL ngi(ﬁgzl | Bhmabriod Iﬂ1t67‘:1 Qrf‘d 1nglﬁ‘88§g‘16§>%0§910 O)Hat% of STATI

am no ar e encode a varl ene
and &"EAII]BIZAB:&T edelL(SO(llanthmzl;ﬂcﬁ BTt R 0aSTALS (@Bﬁkla:t klapmm

t t t. the COOHte
T L e T RGBS A P 8 B CcteaatoR paibendSgni 21
recBbtoft éﬁ ATERPoRCA ffonalle a%h&@f%c g%té?ﬂ Sﬂﬁ%e)qya% ﬂ(t)l% chain

ar | e region gene (about M No ac

or @fmﬂhbﬁ y @ytokincat@pRendih OMepicslly) Shelll-2 T RGEROr & includes
amma _(encodi ng about 330 ami no acids). used

g
theﬂér?eh 1eceptors ieyfpetain asidghe commohe cytokinsadgeptirabsin( e. g.
L%g/fl‘ e g%qg? . %Pg]é}?%’tl&ég Gg) a {'Lr] relcgptgp f:e grg (tjo c? e (Q‘en?c\% of

the biological activities of the corresponding mature IL-21 receptor, including, but not

limited to, (1) interacting with, e.g., binding to, an IL-21 polypeptide (e.g., a human
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The term "antigen-binding fragnent"” of an anti body (or

sinply "anti body portion,"” or "fragnent"), as used
wheosiimsy efers to one or nore fragnents of a PCT/US2005/017514

fulllength antibody that retain the ability to

specifically bind to an antigen (e.g., IL-21
ILfﬁ%Wﬂé?ﬁde)%%Hoﬁfaﬁﬁé withRibnADridsatamMtfo RARATRES S8 G ak1;

wi tthin the'term "antigenbi ndi ng fragnment” of an
(Bestinnigithg fhosphed@ation aal/Gicdotiv atmgprdiNTA Bipraveios; &lge8TATS and/or

r.agnent nsisting of the VL, VH CL .and C: ponai ns;
ST 5 S0y G e SOt e s R ersbon,
difFQERTHiSh M ohWP cHPRInEH G BRBlyEiclacieBH cPtoktetksielibh, d8d/or
bridge at the hinge I‘eﬂl on; :ﬁl}é{a d fragnment
suvoyed o8 inmanoselisheg vl cahsi(CP$+, i Bselly)i NK celIf\B cells,
fra neé]tanﬁ%]Sials(tig gf the VL and VH domains of a
magf 24P m oran |53'ody, (v) a dAb fragnment (Ward et
al. , (1989) Nature 341 :544-546), which consists of a
AdditigaBkdmplandl (¥ Pathway a@baikied conpl enentarity
determ ning region (CDR). Furthernore, although the
t wo Inlonmémbodifmenty en Fu-2fl ipathweytagoikt iaad ajéht tlat énteracks avith

fqr by. s r.at nes, an be joined, usin
LA gt telie e ERCa o fL2T bpiPRutec Hor AR Fhiag deent can be
eMAInBSlobMENel L, LRIINBSEIEH AilRddS iob thtEb Ay FraBhidnt MRt Tntbrd
arf\/\/ni ch %lﬁe VLeag;d VH domai nls Egior to f_gr m_m)ﬁo_v_al ent o
withoaneld u? brecemtanaind thet activgeellcAhpathway gigosling acsizity.ce.g), by
I |, .(1988) Science 242:423-426; and Huston et
ag‘g?l%%@%%‘%fe ‘&%c. Nat|. Acad. ScL USA 85:5879-5883).
Suchin shéghBodifirtht) aA ML 20 @ditesyagenis] is @n iapérf gt thté@ctl evith
enconpassed within the term "anti gen-binding fragnment”
LA rgeeptgrtang gagthernmiseepiombigb e ficadiee erample.dho pgent eancbe a
Si conventi.onal -t echni ques known to thgse.with
prdfpim Pt iR ity L2 Pl Pl Secapior SR el 15 The
proteinl dah Bel dlo t DBispedTRC BRIVIAY 1189 ithRles Bhasiti RN bidRY §& that
An “"substantially human" i rmmunogl obulin vari abl e
intdeetiwith BE-2hrdcaptonany] aivther antigenibafdieg sicnthpnintenats with ye.
dncludes a sufficient nupber aof human frapewor k ami no
By O h e TS D17 (rHE i GHOBH ORI SPaR P B
acHPIBbNindRES SPATSbE STA TSR nAAIOgENi C response in a
normal human. An "substantial 'y human" antibody is an
ant ilh ouy emhedinient; lan de< 1 pathwfayiagpuaist is anapent (of., Auman

.am.n i. sjiti.ons s t.he anti body, dpes. not

im R R B RSB f Hedh Bl 2aR ExRohas- mfEfing Sne or

botilSEm.-ZinghdsmPsE Aéptas. | y human i nmunogl obul i n vari abl e
domai ns_and anti bodi es can be used.|L-21 pol ypeptide

and fplbRlpateyaymeopisbeasbeddemtifiedes. gis byl sereenipgipfiotei libraries,
. . . - . | - |
BRI Tah S S BRE MTHR B0 PR R, A0 DL BRI U
bimdihy sdddsralctiamibnaiadl B 1akcapidrivsingipescediites known in the art.
,s&gci fically react with the |L-21 %ol ypeptide or 1L-21
Bipgipg atsay's 1iies & Aesiied didingproteas, mmopilized oppoty arekpown in the

o SR PSS ARNL B30 10 L IOl B
hefaimgPwifies] aell Hakeddr/frbteiasdde(cgll fresdcrdehmgf asseysaybeaned to
..snal | peptides). The peptide i munogens additional.ly..
S R RPRSs. ot oo Ll Faeebir pemGa ey P mobizdd in

. 1 . [ a
TP 20418 AN i BRI TRSEILEE e

protemmayyestscasiyeds eCajebased bssalysipr eepbhainigdf-2lynecmptarectivity and

STAP (S EST AT S TRES 8t STATY S8l Skl BRI iRe 8 &bribed
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synt hesi zi ng such peptides are known in the art, for

exanple, as in R P. Merrif eld, J. Anmer. Chem Soc.
W@2005212983 2154 (1963); J. L. Krstenansky, et aPCT/USHBS017514

Lett. 211, 10 (1987)." Human nonocl onal anti bodi es

(mAbs) directed agal nst 1L-21 or IL-21 receptor can be
hefHadh od 8'?%&}9 ORf? %?Jn %oﬂhﬁ%l%aﬁzé(h% af. (2 a, USSN

nnunoglog % s'fa an the nouse sys e
10/8066ﬂ1b,d‘ylbdasn Maoch 22) 2904 tand 1EYRO03c018649.i nmruni zed with

the antigen of interest are used to produce hybri domas

that secrete human mAbs with specific affinities for

I—If@é@gﬁ@é’iﬁﬁ tshuman protein (see e.g., WD 91/00906,
. T ggotichppa o ikhn JR 120 ity bRl Poarby Fod to

1nd}@dsb| [€E hg%ﬂﬁétlorﬂan@%r AereMeEGyRoduction.. AatTiall philiy

Proc. Acad. ScL USA 81:6851-6855; Brug gemag et
antgeonist deanesgsnt thatdaserase 331 pathway aigrmla}% dtor gkamplgosyich an

o5 0 SR T STEL B MU Lol o Oan alsobe

gen@xainpthrpyl-at beﬂhwmgtahm@smkts amhudecagbtts sgers khat bad tb riL-21 or

o o SO R & LSO Ao A Y,
w1ﬂi tﬁ Ry B& : PE)? gy r fiBASacBe S SBY 8120 (%chbﬂ)r' AQBtHet ¥z fhat b1nds

at e an fragnents havin particul ar anti
to Hpé¢ iahd cart fanctiordascepativeayanthgonist 1s a)sqbli‘tddfmm Qfdh@HL 3 aI

I bodi qr desc tions of combi nat an
rec@p 1%% @géﬁ grecep%g fogoglfnnapr ot%@xgrgg]}gm %epé%r su?f?é{ent
to HH&%cte\iuﬂ@iL-ZiL I oneCdntitilened Sthd A&t iPdF Qubi@ﬁ(iirotein thht.
PNAS 86:3833). After immunizing an animal with an

mcrlndnmog“@rdoa@nd@gicrlegl@wf theopeepterrraifipient fomeraet puth B2k An

I
ooy B G54 B o 7 isenBh Fang B S B e R s
Su¢Biah @Bﬂﬂﬁ)d@@ﬂ@ pevek Ta-2difvai ferperpritiosd aatlvatfng the receptor.
i mmunogl obul i n nol ecul es by usi n&a m xture

ol T Rt aHY ZAEOmeR mblage sidl RAlSele fibprs of cytoplasmic
d p [ t
s1%aingggc]§i‘ﬁé %ds & éllle’lglﬁ gﬁ)éécg[égn ﬁggf({fgr?é%r%ﬁlﬁ(#:’%??ﬁﬁclem
acﬁﬁﬂukemlesthaasanmmoa&s paihweay ahtagenists asedeseribed below.
constant region priner can be used for PCR

agl [ II Cﬁtl on of the heavy and Iight chain variable
UlSm a nunmber of nurine antibodies (Larrick et -
1991 of.ech S
st r oggﬁ)ug T%:gpe% cafHSe ?e%l t&?l’? du a% %’u rmhﬁh zactwfg

en used

Fdrie@kthp l@h@iefbla/s@ of ﬁﬁh&n@@lﬁlﬁﬂh\ﬁn&kaﬁbﬂuﬁmﬂembiem& ﬂ'ﬁt bind to
(Larr| ck et al,, 1991, Methods Coppani on to Met hod f
the H2h zmﬁ%gyd brorcpess 121yt 36BVILE. ARPMSGECEPIATY class of

1rro il é)g gﬁ% Gl B e Gnd 1A éﬁl?éélthﬁ b QEenII? g Pﬁﬁf})ﬁéﬂde or the

reconbi nant t echni ques
ILa2 ¥ recémmor z&pdaiepieesem-:glepmhwmycwlvmg t he Fc constant

regi on Qf a nmurine (or. other, s ec es noc al .. .. v
ant : Héw ' Qolimﬁhrﬂlﬁ gaaptibp | é% Beremy +h836% ZApibady
P e A B B

donmeiss @hbrevietrddmerdin as VB andut basi@eendpisfersbly tep light (L) chain

A L L) P STCHGRE e
subaiidHdGhio, reﬁi’bns é/gl@ﬁ/@ﬂalﬁﬁi PHrméP Pdongérhitartty MefPMining

Morrison et al ropean Pat ent Application 173, 494;
refions e GER”), mterspersed W1th regions that are more conserved, termed
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et al., International Application WD 86/01533; Cabilly
et al. U S Patent No. 4,816,567; Cabilly et al.,
waEenospeass Pat ent Application 125,023; Better ePCHIUS2005/017514
(1988 Science 240:1041-1043); Liu et al. (1987) PNAS
84:3439-3443; Liu et al., 1987, J Imunol.
“fraiBowakate®B B(FRIU The bxtaht oftHOBAheWdATeBidh 224 CDIRE has been

Ni sg,i({nfwa t . Cane. Res. 47:999-1005; Wod
prgis8l B8 oy, it Foks euelaGRO Knbpdianies SRRwIGTS af
ImAfBSogibal Higdrbst Cplﬁ‘fz Wit IS trS. éipeﬁ)lﬁéé %—?Qaithgﬂ% a?lcg%}lvlces

or an |nnunoglobu in chain unan ze hods
NIKwhhicationt Ve 943242 HmdeChatleid, @ndtiab §t9853 J. Mot [BjdlL ng5:901-917,

Wi e oL B o e o s MBI VS oo o fhree
CDRsend GourdiR € rhiVocd TRk ¥Qfhol RrAihi %ﬁﬂ:ﬁ%ﬂﬁgﬂ fnfthe

equi val ent_sequences from human Fv vari onal ns.

folloztveg euderef RbdsDR &/ FRA €ORA, FRG, BDRM FR4d Cantelii adiibsdies can

de 1985, Sci ence
mcgglg %E%é 20 Pé,‘g%ﬁog&%ugp §omilﬁl% Bi oTechni ques
4: 2THe alﬁihﬂ)db)éalQﬂ&ﬂfér Ricludk a hb’ﬁrﬁarﬁﬂ%h@ 8fhin bbhsPar® BedioiP bo
and US 5,693, 762, the contents of a of which are

thefrby doyyn p hewypa@ﬂdtg@am@yumc@@métn@éammg@tmdw &ldgne
|
embBEAE HPlBba R (IR AV, By RS ROBICRR G Fhje'na two

hghtrmmnmggbbulm nhalﬁws waeteirbihe hepryedniddight ﬁmnaﬁoglaﬁﬁfh cBBs are
Sour ces_of such nucleic

v, I chai n.
mt%é%"ﬂ“%f?% Yefie dﬁ%\kﬁﬁf‘t RenglyoTae heavy cheinicanstand region wrgmprised
of thi¥e dOXAIR! EH1TBH20Rd PRI TIRA; }ft e 8&%{ il m% is comprised of

produ0|ng an antlbody agal nst” a prede

ong @ngeem, CIrh&he vartably dremein DRIAe daagcinddighh ehdingantadech binding
eof , can t hen cloned into

or f. nen r e
S e R G A AT L
medibl-tB¢ Bint dmlﬁé :ﬁ@i@}éd IREHIRTer hOBRNRA AR VRS uS &llis of
be produce raftln or CDR sub5tituticon
the gEIES AysiiTe (e gvx@gom_ﬂt cells) fiyét compionenti{Gly)) obtiei abassical

e replaced. See e. U S. Patent

cor@]%%ﬁ%ggm% oneg et al. 1986 Rlat ure 321:552-525;

Ve rhmewﬂle&hn ahe tehﬂs‘&nﬁ@h@glﬁlﬁllﬁﬁ eftRdba p@@t\eﬁiﬂ tﬁét n%lu@és -one

1988 | nounol 141 : 4053-4060; Wnter US 5,
or ey Pebmentifes thit hays a demaipithas ferims anerrem;noe}opum gﬂ@ An

H

B Bl e Efling o (b L83 S S P i e
exténdadpiated layets: boellager c(oh:itﬁnfé&h&ﬁtstr&m| df @alyp%ld&h&n and the

188638A,. fil.ed 6, 1987; Wnt
othes 3G at Thradilanehs aitenttiamis a@”aeﬁémeg@apd forma

B—-sh8& OTW 186er0¥re ﬁﬁ@lg g%ﬁllel%h ofd oﬁéﬂ] conite ?ﬂotpha sipgle

particul ar hunman an my be re
intrhckastdisulfide bommhh of a non- human CDR or only sone of the

CDggma be relacedvm h non-human CDRs. It is only
ne %JO'?‘@H R dnglyde 3fgmen enegdedbian imguneglabalir gene.
Theltb@fbni2d Humial pBeith AL Bade R 1oBE A0EEEL Tiiethrear

antigen. I'n sone inplenen t| ons, CHONoE o’na
and 3g82 ) gamniaA&gGh AgGRAgG8sIgCHt, dwa,mp@lil(ﬁn adl 1y costaht region

st o Rl R Py glodsli Benes g g BeRse Ralkppngth
imn@fhodlobii e ng}ﬁ ARaiRe’ @Lslithk & (ﬁ%lfél%lﬂ g&‘vﬁmdg ake Q%od?%‘%y a

del eting the constant region y re l'aci ng
varigl)p segion genegit dre N2 ferariotst{ebout 3 8 kumirto acids) and a kappa or

lambda constant region gene at the COOH--terminus. Full-length immunoglobulin
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region, e.g., a constant region neant to increase
hal f-1ife, stability or affinity of the antibody, or a
W@ enstiges3 regi on from anot her speci es or anti bPCEUS2005/017514
class; or (iii) by nDHifying one or nore am no acids
in the constant region to alter, for exanple, the
115 f
hQl i (Bt 3000 & A hrihb BEPR e Rorh Breol TG O
regidrhgens (abidat hixdaminorachlsy &id org cditid dﬁhdyafmwmnaouuedrc@gstams

k An b d h d f
resiir, S5t -4 SEIRY (e b dp ey asbkedlidfies on
ﬁsgtryg@* Jefe erffo o thb antﬁ%o dyURE (kegt 1M, SOTPIRTENGS, qgah}ethat is

duced by replacrng at fTeast one amno acid resid
encaded hg hemtyshamtcopstatiiregionfgendse anti body with a

di f%ﬁr gﬁg{tfgr esi qﬂégag((l g%%? ” (’gg&%}%ﬁ? %381'6818}1) ‘antibody

poﬁiohe’rcﬁ‘t“ﬁ@%eﬁ@}' helufQ iess reRerownt ehmoke BREhERSE of £fiflhe

nurine, of ot her speci es |nnunOﬂIobuI|n woul d reduce
length mtnbndﬁﬂxabretmﬁw ility to mlfm Y bind taen antigend{g@nilktd

| |
recfbion ool AR sl otk WPA SR AL BR angen-
blriﬂ%ié‘ﬂ%e&ﬁ’t ofvdnt dhtibéd@include (1j aHab &&gniegﬁa mﬂicﬁﬂuﬁlhnbihagdmmt

one odi mrent, the nucl eic aci onist is

corgigius of fhet Vi-aYHet mﬂ&lbﬁ@%nwnhﬁﬂaﬂ)z fras%li%é;ma#@t

AR SN TN T
redi6il; gi‘i‘@)é ]?%Cﬁdgﬁﬁetni' corﬁéﬁﬁé 'o'fﬂfée@H%d @Hla&ﬁﬁﬁlﬁsl éi?v) AU fRigenent

aci’ds “can al’so be used a nucl ei ¢ aci ap taner,
conslsim@N&thQaVL |ab@ wihéomams pf pslegh@mwf £ -an@bodyo(v) anflAb

200 ﬁ@z?fﬁ ok @%@%ﬁ”ﬁ% &%4?8 W£11r‘11§éc%nrs],%?s 031 aVH domain;

an@ (@5 ApRERtedc@mpPoriditarey defeEmbhiny I%FthQ@DK) FhrtAdmBirENA
is about 18 to 25 nucleotides in about

althoughztbe tvpa domagins ofthe v fragment Notnd{¥E, pig CPé%fqﬁ by separate

| ]
gelé%sﬁ% %2 rrealyn P%{&?ﬂeﬁ' %?et%gffﬁﬁ}%ﬁﬁ%%gdse )ng éc 11 hat in
enbtsled theml tabe edide Bea uﬁlgtb ﬂr@teﬁl daicia vgﬁcietheX\HL aﬁdsVHIdomams
manmal i an cells (e human cel | s)

pagjte frpsmonovaent g}ple‘gples (o) aspsingle c}}qéq ?V (sg?y)g SERAL Bird et
T I e e

3545R8T705836). : A4 sﬁj,gle\(ﬂlaga, arfiibodies ate.algod0RRJedode.enpinpassed
Sci,, USA 9942- 99 U S.?2 662

Wil i (a5 T2l BGRB8l 5 s anfbody agments

arcpgﬁﬁlhb(ﬁ’ hiif RQ §0191fenﬁ$m Eechﬂlaﬁ& 1@owhus igdse vafh SLIBHERE rt 2 the
al so aval 1%ﬁgmn U.S. Patent No. 4,987, 071

frdgn@ntsPae mncenm fo@tdltﬁm &IMBnng@4s areNptackayibedies 6An

%ﬂ ; fjﬂ%}%?nz gﬁ ba%%llle éc a?.l&?é%l} H%lﬁgi%ﬁﬁﬁ%able
doh?a@@ﬁﬁi fi’l&hﬁde@&lﬁﬁ&@ﬁﬂ rﬁﬂnﬁ'é@ bbﬁﬁmaﬁ\'ﬁ%éne\(v&&%ﬂmo acid positions
05-9; Hasel hoff and Gerlach (1988) Nature

susha thaselsmmunpﬁlpbw@ vagiableidpmain dpgsinoh gladt arpynygurggsnic

regiofsoin iorbis| i, S8 23up AR YO Aot i an antibogy that

infegaufédient Ruaibet of IRaLEhinoRcid positions such that the antibody does

not elicit an immunogenic response in a normal human. Human and substantially

human immunoglobulin variable domains and antibodies can be used.
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The nucl ei c acids encodi ng proteins that function as

agents for the nethods described herein nay be
wop®says | i nked to an expression control sequRCIES1ONS/@17514

vector (such as the pMr2 or pED expression vectors

di scl osed in Kaufrman et al., Nucleic Acids Res. 19,

4485—244ﬁ1®y;(epﬁmar)d, ILi-21 receigor protepusodarckes uded tgpmimeiize

. reconbi nant Many. sui t abl e expression contr ol
aminkg e B A, R 25 O e BROUEE P10 B8R ng
imnfuff6 Ql%hlﬂ@@éne@f t@to%{aﬁlt?pélﬁlﬁoﬁilsaﬁd kB10BMhn@ibSdies which

exenplifi R Kauf frman, Methods in Enzyrmlangj 185,

spedfcallyaeact m@cme Hsahpokypkpt@emébédll recapisir @eQipiay Vdnclngray

d
R 5P PR ShnBPofiyf By B PR U 9L B
protBi%s A6 @sninBgd) bEBHhahg Bagihety of -2 eme-2PRObIss rsbmme

Associ ates and W /ley rnterscience, NY. (1989).
fragghentsriad sn@ll@lepﬁlde@be lmeytlrie HR@ENOgRRS, ﬁ@dlama}leramwnlta,m a

e gL T B T2 b e

keyhdlt Ghpst héiﬁtd:yhﬂilﬁ (KLH) emuﬁmnabpﬁpndb nﬁmqmme malyhe Paadrated
a way that, the protein of interest

o | L:2
by repla¢ing FYfP%n?ffs’&&FWHb suldnted Bim)sm%regféb?sg @4@{% 050 L ost
synt‘ll"@é&mé’gﬁﬁ{}f e?ﬂﬁe En&(l It afeehr 6k faﬁ% AP Mehiirdifer.

nucl eot | de/ expression co tro sequence.
Am'eﬁhéihbmr Sm’; \86;:2%9-215&&{151@91{[ e Kestenanslef, et a. tFEBé Ieit 2éi 10
id nol ecul e capabl e of transporting, or sustaining
(19%1 ntenance or replication of, another nucleic acid to
Wi b meﬁ&:l&ﬁﬁ‘ Bntiodke3¢mABIF dﬁéﬂ@&l £inéen1-21 of B.-21 receptor
"plasm d", which refers to a circular double stranded
can bigenaraipd ising trahdgehic anide caraying tlmmmmgmnmgghhylnb genes

| igat ed. Anothrt of vetor or . . .
rotng &% iy ot e DR iR anesR b g b piged wits
the hrktRseMiof aite@ﬁrh@a@sed@pioauéb Ngfidohfs 8iae sevedie bli@a®mAbs with

autononous replication in a host cell into which thea/

specifie affinitiesdforenitopes Gom ajumeannraiein/(ses. 625 WARPIY6, W
f
91/fvtg7gg gwcsz@%ﬁ /s! gg{)o?gﬁ &%9& ﬁngt aefpts@ao@ngg%gfésmg
Grem,cn Dr a)al 394 beniratGegenl ﬂd-zlﬂM:orhbtm geln etral. 0994aPhasNatl.
on intraoduction into tre host cell ?/?rrd’ %}\Ber ebY
Acadr»%ar@ BLHBa o8P Ryuspanman ot &l 18 Yeur{smuinof P de fuallon

et a£ 85O RPN AKX 006-39D 8, %E%‘hﬁhafa% Aioo¢ Hhb Nmbifol 21:1323-1326).

expression of "genes to ey are operatively
| i MenboclGat hntitedicscan alse be gémarated by otheemethodsknown to those

mbi t "
skillfgds S iesmmngy TR ssRoeRey, AN aemiRes meldRastersd o
as tﬂ@ﬂ%ﬁiﬂll’{a@oﬁﬁtaﬁ%/ddyt!ﬁﬁﬁay’ FHGAROY, hay5&n &Qéioped to identify and
adeno-associ ated viruses. The term "regul atory

isolgtequibedy fragmdnta lvingor pasticulen antigen ppesifisityr and cen hantbrzel to

pro@%q%ﬁ%@%{ﬂngfﬁﬁsi ﬁg{c cg %E:%ﬁtl}ﬁns ﬁ?‘}% na ﬁlgparmbody display see

e.g.l SRRk h]Otl%mPNHSlSB@UQS Fraseret aff 108®Saside a8y 274aind Orlandi
) genes Such gu atory sequences are described, for
et a

AARDIPYASI §6: Edobfer NI ERE P GBiMeh WitB @RABIBGY gen as
des@g p%géﬁ Qh%%é%g@ Pe%¥l (3)1?650 tﬁ‘g g&ﬁﬁﬁ%ﬁEaf}zoo& ﬁao&de%ethods

are gemelty ladvaLoh obtatiligy the DNA Isalueh@a @ﬁh@flaridbﬁa dm:ahm@‘l d
to be transformsd the | evel of_ expression of q;irotein
le‘iié%P?Ié‘éa IO@tOc,f lmmﬁgipla#lw mglegniss by 981%% guREEsofiqljgomer

pri d| € ect Eﬁns;{ﬁ 2 \ﬁg& SggdrﬁEIGbF&é MilferélcbRlspBhGHE W fhe 5'
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expression in manmalian cells, such as pronoters

and/ or enhancers derived from FF-1a pronoter and BCGH
wW@iog/1/298xyt onegal ovi rus (CW) (such as t he CMCT/US2005/017514

pronot er/ enhancer), Simian Virus 40 (SV40) (such as

t he SV40 pronoter/enhancer), adenovirus, (e.g., the

) om | .
lea"ﬂgle@%?{ i tid8y &ﬁuéﬁ%@axg%&%w&ﬁq \ER)) séélﬁlgnd%Q, B W as

For r exenpl ary scriptions of viral regulatory

prigles teh eensered 35enpgantregiontpeineasican bewsed. fgr PCR.agiplifmatéort of

. 5.1 62,.. U.S., Patent No. 4,510, 24 d US..
oS et ain eiiyele BoRBins b A rRERe B anodies
(L¥eick ef &., 1PN, BasteNmagel 11:0521 56 QUSIRERS strb&cadSalso been used

sequences that regul ate replication of the vector in
to poplifyduiman heavyjand bghtghais veriable demaias ifior) humah antibodies

) bl r es. Ih Lect abl.e marker,.
CRBFF R ST B Skl o MR B MRl - R 00
vec iGhimbds arttbediecs ihtading HintGRantahogldduln cRahERESbe

Nos. 4,399, 216, 4.634,665 and 5,179,017). For exanpl e,
prodpeed By FegompinaaiP N tephuqyasieewn i e 2kt fios esanple, a gene

i r . \ i ..
el PR SRl i o2 EH s DS iy
mdjemite is i gestd czg:ith refiriefien ererynee kechalve ¢hamploarengatiegsthe
8 1 S P8 5 S BB Y  Ctogion s

sulSstihRed (sBORBBRk] &CAl ifitthatfifl PAentTRB1i6AG HABUSEEHS269;
selection). A nunber of types of cells may act as

Akdigi etzb) Butopsan RaientsAmpdicatéont&dsisi7o hamiguchi gyl tBeirepean Patent

AeERERCH s SR bl BB SRR AP E T2 e
et 810 ThtefirlibSali Applivaiton WO 863 BIB3L €abillp RKEY USIPatent N, 4,816,567;

Chi nese Hanster Ovary fCH_O) cells, human ki dney 293
Cabily o al. niprapeandlatrayt dpligedion 12610P3; Befterahal dO8 Sgience

[ , 3r cel.l s, I t ) n rJxed
R R R R I Rk Rt
139862 86026; ISumet al. (1987p PUIS 184129 4.1 8PNishhniyratet SISUSS7, Canc. Res.

explants, Hela cells, nouse L cells, BHK

rimar
4714055903:08/994 ot ik 9RE) Bl A45oHD; usbbapy oty 298Nl
12n. ; protein therapeutic may be produced
Caglgeroqég'rg%ﬁsﬂ ??ﬁ(gls\ng a pol ynucl eoti de encodi ng such a
pr otAei antibodp of dredpdreumoghdbutih chaig eemnbe humanioetcbyometiodeknown

n g{%%%g ;"QP‘BG x%ri%%e ;lﬁnSi gﬁpglségxgcﬁcgpgﬂlgﬁgm%%g@&o%&bhﬂﬁ %ﬁéins, can be
g6l B kARIh KR EENES bl thSFRVARHIe QoM WHRh Mot directly -
commercially available, e.g., 1n kit formfrom e.qg.,

invyohvedtin eglégen thadinDivdifaequidalent sequires\fromt venaudxBrdiable

kit), £.0d.,..as described.in Sunwers d..Smith, Texas
doifgink: RndheLm SR E R Rt P e Pty
MdrHS&, 5. LSAb8h) Sidnes nE9:05024 118071 by &1 ef £S8PEQIBiBTRNRighes 4:214,

may al so be produced in insect cells using appropriate

ang by Queeetndl Yh 588 MBPIES 5,683761 apdliPs5.693, ViR, 8te cohtents of all

! . f11 i ent
of Sfitle FERCIBRSe i Enceh Bk Bp S ine BT IRR R
manipildtRgPaMritexplespin@ ted Mucldiesdd ssfuchicedthat Bfcdde atl we et o

. I ower, eukaryotes such as_yeast or in prokaryotes such
imganpglebwi B vasigblegmeaineiian at jaaghiong of akpajgeor light chain.

SoRRES BANRINAERiGRIEML %ﬂ%@@t@ﬁﬁ@é&%ﬁy&%@%ﬁb%ample,

uyveronyces strains, or any yeas
may be obtained from a hybridoma producing an antibody against a predetermined
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strain capabl e of expressing heterol ogous proteins.
Suitabl e bacterial strains include Escherichia coli
w@2w51112983 subti lis, Sal nonella typhinurium orP@ENYS2005/017514
bacterial strain capable of expressing het er ol ogous
proteins. In one enbodinent, an IL-21 pol ypeptide is

targ?{ Ofl{eGeEhrhBIndht TRCA @hélinE e |huﬂ4ahﬁ6<ﬂl antiboglly gerefl-agheapt éreemf,
., Without either a prokaryotic or eukaryotic
cansheg)riml clensd dein e PP RRPAESEPISASIPR YEA¥t eria may result in

AR O AT P g e

pro&&%@ BRiCBR crafing 6 ODREsbiutie] wieedn bne, owderr alldCCDRs of an

d { t
i lin Ghain BAPPTRLRcE DT S By O OPAH Fatbs Spdgatet al
198@ c}tg' 125{159'5429‘39[3 [ ét'aP'lg S&eb&dB@SlsaneB&ma%t 41n1988

ese e genera y 1 nvolve so1ub|I|Z|ng
J. Tih@mpl, Q4 Rit053- 4050 IWlatelr RS 5),22535139;@@ eatentsafralldivdtiel gy

LR O e e L
whﬁﬁ Pga}yzﬁgﬂ 8part B }Rﬁ@‘ﬁwﬁeﬁ anﬁﬂ&h&r QIEPRetMpiiization GB

n envi ronnent which facilitates correct
21 8‘868 sm; filod onfMa.icls 26.,11i988; WontasUBS,225,538), terieputays olaich is

exDUEER, DA by geierdsse1 o8 PO PRYoRE pATEHE Rt Btipody
ma? be 9%31&%& withsR Mases pertion 629 88)-hinnBSCIDR bt orip &én‘he of the CDRs

0-6 describes an exenFIary met hod for %ldln
may Ibe 2aplaned sdtedninmppncCRRp o [t ig eily pecesgry &

CD gg@g%gﬁaglga 1h§%}}he eﬁ%ﬁﬁ%@ég la@@éﬁe%gne(d antigen.

US'ﬁﬂmﬁnéMMb&&ﬂ@ﬂMﬁdhgﬂﬁdnddﬁﬂMldhﬂmﬁncanmhmgmaunddnﬁqubscan
di al SIS met hod i n V\hlchx{ﬁ%gox I ea nts ar ; tibod
be medifisdived 2. RRlting. adding sPituting Pt norlens;of thy antibody,

e. gr#li - ot nts%&egfoﬂ %G%ﬁ%plg% a@lﬁ@d}b&n@éﬁﬁ&ﬁﬁ&ﬁaﬁélﬁws @) by

ransgeni c ‘ani na ., as a conponent of
deletifg ﬂ‘iekbnﬂﬁnttrdﬁ@mgjﬂ)]b}z raptasmg the aomstanp tegion with mb?r constant

CobOh et AR BEIgR RO oS LIS SRR Sty o the
an‘{ﬂhod&é Ox?a% MR REPNIfidm BAGh& Pedbs brimtiBodypel¥seom(iii) by

reatnents In one aspect of the invention,
mddifyil qratonwaye aminoi asidsiis theseonstant regieato @lterpfowwplaﬁhe

SSRGS

coﬁlgmnwnﬁﬁkﬁidnoan@ﬁgahe@npos'tl on to a subject (e.g. a
man subject, e.g., a patient or person at rl’ilk for.
di s(Mctbods fer gltenngmngb@bq nglaBigieaiony arekgoway Agtiodies with

i m nt atio | h
alferﬁ: P’a? -4 Oaﬁé}eflea?ﬁ]ﬁﬁpfo? ra]i‘i} Qg oﬂléaiﬁig:ﬁhg@ sgt?gé Iﬁﬁggrgg cc(S)lE or the
Clc&iﬂlpon@ntg)f cofi®ldment 6 bef producedbyhpslading et lgast ope amino acid

patient. Generally, a treatnent is ovi ded
regidils indhe eamstankROTHORPS P &8@({@ with a iferets fepishio et o.e. EP

3 8%613‘; 3.% g”%(f%io‘lz anéia((le§ éo : g@@bf)f Sifhigt %5 dehlierdions could be

or a predisposition for
dederitied ovHdel if applicd ta thpumpose ot otheuspecieh gamuneglptainayeyld

relieve, alt medy, aneliorate, inprove or affect
regues ofCHBG ¢ esteréngtmt ons of the disorder or the

predi sposition toward the disorder.
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Treatments can include adm nistering or applying the

conposition alone or in conbi nati on wth, a second
wag@stn129§he term"in combi nation” in this contRBXI/UN®aNGI7514

that different agents are gi ven substantially

cont enpor aneously, either sinultaneously or

NSQAL Nd Ahla¥onikis oBHNGP SEMERL) &l |y, at the onset of

admnrstratiron of tne second conpound, the first of

the ThwertsigempRnichtaibss, anaklcackt Aﬂtek%oﬂf‘skse&t: ﬁ?éd%%crease IL-21
effective concentrations at the site of treat

pathyyayactigy. - Sdpidecicasedg6 produstinnali onﬁgerabnchtgemtt the(m&lelc

S o O A TR N
Lt lemtdpig, ar othbd posttivelyeackBg a2t Pattaylcdfipbherd LaPBE H¥RNo

can be used to nodul ate (e.g., incréase or decrease)
depregRf e oppibway aativy. Qifier-typesiof entagentistionuctsic sidaman ato be

&d { t or der g

s T cRic A S 8 RA R Pt el 4 oo

ant;\ﬂemdnauaielmacxdnd which is effective, upon single or
tratlon to a_subject, in treating

mul tipl e dose d ({n
s ifugs el deullesgnd e;siq RIS SRNAS) datioptipmmilyarolude
overHRASY i I eﬁ‘&nﬂ)l@ aht dOMEx B RﬁAdi% ﬁg&ﬂq% t+>] 95 Rucleotides

subject to a degree beyornd that ex

in lengmeg.. abowtuOn20,124 a2 223t or Pbmuoéecmﬂpé i, letidtb. myplememe

83 R St  roe e
siRN0AS hepati®iliticah Be Gsed 10QMNERBIJAL bﬂ%ssﬁfn 1hl?@a1ﬁﬁgi[ri¥?1%ﬁs (e g.,

which i s effective at detectably nodulatin
hugnag gglis). §e@eg,|(ﬁlememe§« Gretet. (&@OO&tPocpn Natli S@rUSA,97t 6499—

SSRMINGE. 8L gt bl Xy S 08 R0 11BN BLL B GRTer o

(2Qmwanee e41r1(6836) amnmraﬁg‘ Dait ﬂgﬁzmog)cltexfog gNatl \ﬁgcfa]gg%ctl USeA 99,
| |V

995%%%? tU%f 9@9?’353%%&5%@%05@37&425 0938278 vt 2G9B802 2132
o Deshiiths bPotfbe hkd oftmokRORIPAMSGire Blso pailaye. See, .z,

U. &rmmng 967 oae;l @31 RggeitNo. GCLIG T42NTIES. Fat. th}ae 5@93¢ Qh«sﬂvoolf
i ¢ di sorder

ot 3 (HOPIEIE 1 £l ﬁ{;gz{ Anbesa RN A B, B 5 Neiton Ed.,
Con$1ﬁ{ %bﬁﬁéﬂ&m@@}ﬁ gg 1d YRiRERABbr. N’{f 6988 3,89:7305-9;

pro hyl acti cal | cti‘ve “amounf
i ambﬂ}eﬂ@qidﬂﬁ%)é\ﬁgure 38d:986-591 Hn‘:lblgep €p(ll99$) Amficancer Drug

De?r#ﬁ?ﬁ%%&ﬁ‘f% 19DV B, deginslron0 01 s and M ho902)

Bigikigge143807-13t dosages and for periods of tine
necessary, to achieve the desired therapeutic result.

A therapeutically effective anobunt of the conposition
Recamubpant Profeindiradughiono factors such as the di sease

st a{r d wei ght of the individual, and the
2 The pdRe aRES b temioREs bt fmstian o sgenesfor b
desbﬂbécf‘l@erélﬂ%:i&' Merabﬁl HEH3peH Ekﬁr@éslg}gxt &hubiGF %egﬁ&c% g vector

i s al so_one’in which any toxic or ri hen
(sueli ag the pdBFeagiED expressiannesirgdiscloed ih Baufman et al., Nucleic

Aol RO Gl RSBRLL oY odteeanbordmaabmimnty.

Many suitable expression control sequences are known. General methods of expressing

recombinant proteins are also known and are exemplified in R. Kaufman, Methods in

Enzymology 185, 537-566 (1990), Sambrook & Russell, Molecular Cloning: A
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paranmeter, e.g., iInmmnoglobulin production or a
nmeasur abl e synptom of an atopic disorder relative to
waindosas9esl subjects, e.g., to a statistically PCT/US2005/017514
significant degree. The ability of a conpound to
i nhi bit a measurabl e paraneter can be evaluated in an
La®bididy Moael, 35VEdi6en, Wodd S sing/adbr Eiidratasy N.W. @00 uywaid
di sorder, using in vitro assays,_ e.g., an_assay )
Auspkal et goFEpET9t0CEEs 1u§\i1ﬁlgmd@rp%m&ygﬁéeqae weplighingAssociates
Y . a <] = 2
an oI ei B 3645 (RO b oo G RN moans
engyradtically ondHeynisdlyrlidatediantioriea govaldit bahdibetweéh 8 arvicular
0.0%)._Stati,tical signi.ficance can be determ ned by .
polymyclgetidagneoringe PRSI abiufissiAng B Gpresiopgonirekiequence, in
H . t T 1 A . -
s VAR Bt WGP AP 1981 ety i)
expieadel] biyiadmist deflsvhiclsbasbesh dtansfbimed (tpnsfegiad) witlatite ligated
el ationshi ps .have a P val ue of |ess than 0.05 or
po@)’.“@ ?Otﬁ#zexpéqsf‘fﬁn'CPWB‘?}S‘Sq‘}em‘?'nhi bit", "potentiate",

" el qYRtiGm “velids 83 88ed herdBGERASR a Micldidfcidl tfecufs Gipable of
whi ch denote di'stinguishable qualitative or o )
trageponting, at sustaining fraimerance betepbiesionwd, anotieesucleig@ciddy which

. fefer 1 (fference .e.0.. 2 statij.sticall .

it R i, ey et iy AR B RSl g pirpigsioubte

strfdedaBNA b invOwEichtag8itioRIINIA seL@Ete iy bedigattdu indther type
to provide the opti num desired response {e.

: S g., a .
of vRetpiis awtitak veckarpwherein addgionakRigy gmentsitayl ke Bentedinipaihe
. ni r . he. .
T BG5S bl ARSI R4 ot ol
whitlothey biednabduced éelgicbatterial vactodaeitg adbatteraloaighnl obyeplication
t he, exi gencies of the t rapeuti((‘ situation. It is ..
ang GRIPIREMAHIRBATYPCIRTS)- e tesion CHnRTsPRIPGHA mammalian

ve ?s?ggn U@in&e&‘;ﬁémﬁt@ fhee%gﬁm@fof 24pit '%ifaﬁ hg]d?ﬁ {n®3dA%bn into the host

uniformty dosage. sage unit tormas used herein
cetledndrtbertloy mieyeplicatel yalatigsrittethe hosti gesorsai Manteasr, oeitaiarvgctors
jects to be t eachuni t

d f th b t : :
arg SRR g AR csinilt BRIFeRis 4 e (DRt Hey P oPERehy fipled.

SueBEMbARES R rdar 10 ekt AdrecRMinAl ckeistiPctdrs Bdrf@Epression
in association with the required pharnmaceuti cal
vectors.| éxemplareyissipieaioys inplde raphicationglefestiye ratwvirgses,

t herapeuti,cally or .prophylactically effective anmount
adggoiig and adenlapb a0, 1-20 g/ kg, more

pr efEHeabiny “rbgdlBtonféde@encEhes iagatd fodfcligesaHtbindiesd, efilhcers

by intravenous infusion at a rate of |ess than 20, 10

and othsr expregsion Gonitel slements fe. gopelydenylsion signals) thet Gagirabihe
tra?n%cerﬂ)?fégtor ﬁalg,sqat?o% Jﬂ{l%*b@?i gﬁ"ég% % : e 3u egﬁ%f&fy \%&uténces are

e an severi t1on 0
destrited] fot exhmplerin BoeddeigGerdbbelresiva) Behnolspe cMeihods in

e oS A B o
se%@&c%%@e@ﬂ&‘oﬂ%sﬁ%}ﬁfabﬂws A'the LIRS ShBosk B8N to be tra%rﬁtéormed,

m ni stration o e conpositions. Accordingly,

thel tevalgef expregesn efprofenn désitad,rabe. nExaneplanylrygdaterypdegngncesior
used..herein, the term"subj.ect! is intended.to. include, .

R RRHETSIRE: FH B dhs Al Gred leanehis PR R Heftigel of Potein

e@msﬁah $1 m@nniafin cOKE RIdhOR prdtadtddend Rt bnhaREéS BERY RSfrom FF-1a
.g., non-mammual s (Such as chi ckens, anphi bi ans,

prowpter ket BGEheb IrdeslosiegslovinaC My sk as preiGiVes,
promm%%T/ eﬁl?a%ggr), Sqr%ggn VRS20 (SO\} 4&)3 ’(su%}l %5 the SV40 promoter/enhancer),
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Sone exenpl ary nmethods of adm nistering conpounds are
descri bed in "Pharmaceutical Conpositions.”

weh@sieoedt i cal conpositions can be al so adm nPGL/Es®™A5/017514
usi ng a nmedi cal device. For exanple, in one
enbodi nent, a pharnmaceutical conposition of the

adeRKERALs] @1F.. 4R adfi oY rg%rﬁf' BhEoMotd (ﬁdlt('/ﬁg‘a% g‘%/dl ﬁcgzoma. For

hgpoderm C injection Vi ce,” such as
fugherixgmpliry AescrigtiorBatf wirt] fygelatoby SleMen3and5ed&RceSthereof, see

.8, Uk PR NB, a1 0 1S it Koot 10 AR a0 U-Srbptes lul es

Ndé.lggegoss. be used include: U S, Patent No. 4,487,603,
whi ch di scl oses an inplantable mcro-infusion punp for
di s p@ﬁ?@@nbfé@t Cxppricgsornyectors unay catry edditianal sedueBces, such as

194 ich_discl t her. [
seqpER e due ilcadon of i SEhibL AR oG n e meouebRol U, s
refRivation) dNd.sekctdBlé n2aRer gohés MHY SRCABRSMALBELNE #dibHtes

for delivering nedication at a precise

# nf usi on Fun@ ] ¢
selerliQmspihpst ealls intoywichthe ¥pgtoneas beeu rogperd (9¢e 38, U.S. Patents

[ ' f i e, infusion
NGy 5309258, LOURGSIS 7o) TROARRARLE oo ¥ beresizpie
ma;lber_ gknd Eén&ﬁﬁresiytﬁioeho dis J| sk a?] @ﬁ‘(l) YR tdey i Uﬂmethotrexaée, on
el i yery system having mul ti-chanber conpartnents; an
2 ‘B?é?e\ﬁlﬂa%’g‘ﬁ%/w@e vgSter abilnsn inadiec R logesd elasiadle merkes
geflésUdc1ags th%inle(ﬁéﬁfa%?edlgtaééQWYﬁ@{) %ﬁ@?fopﬁgéelfl dﬁfl‘g Rost cells with
i npl ants, delivery systens, and ul'es are also
methaivaxaterselpnordarpléficating) antdtbe agregenei(forf@#1ButRtish)f @ number
or 3R 0E 8 P AR S S g 74 B Tk
Amystiepd big bf exdjtéhs gQﬁ@ﬁﬂ}%én tReraHedti PAMY 6 ukd qij)éae'iﬁplary
I'n one enbodi nent, the inhaler is a netefed dose

manpRaliay hostrealls anchustentn exyroplemmonkeydCOS caldd, ChirreselHampster

B A A VR M

Codod5relis)| 3T3axls, OXDI 2elld, behofbahs R FHm4AB tOPEn&! normal

.i.nhal ﬁti on adm nistration, may be used to deliver
dlﬂl@gi"é Rt straips dergl digim fndiro Telture of pHmary idisup erisiagy.

I C | [ Fyg0 t ivel
o e ey B BRTRS i 1280, o™ B RE oD,
FDGHL cRE12H M 1xndraC2CIR gellspi ratory tract upon activation

of the device. Unlike MD's, DPls generally rel .

ent it B‘i"?ﬁ% HeFaREUHHBRY Paprdyesss opresably liplag aaolentlegte
enddMiROSIR @ pRottRdb SR cdnﬁo?séfﬁmfndgg Wele cfr%(?ﬁa ﬁﬁ)se%tn&pression

| ungs. Nebulizers forma nedicanent aeroso 0 be
vegtonsatnskerhgloying an irisagt espressjyn systean.| Matarialssodwétheds for

Direct .pul ary delivery of drugs during.liquid .
a4 el e Sle s rs GemTersiel A R e iform
froffg @i g MhviSrogrs SaR DR&obLglif. s an Sth@ LTINS kit@bg.,%s%%scribed
. pathway agonist is adm nistered topically. "Topical
11 RIS Ssﬁtnﬂ%tmlﬂh Texast dgricultyral Hapetghéent StationdBuletinjoe d 555y

t i e tion directly t surface. of -
T T N AL WA i
cellsusiry dppeopsisieisolited palyaoeTeeiidet, 08), BinHs hiPHRRK MRS REPdncaN

al so be directly applied to other surfaces of the
enqodyg ong o more,or spidiciopbsegamentse of the transmemirane domsainfad g
cytgf’laﬁnxt&%\{n&?é@etré(m?\;edt. o an internal surface. The term
al so enconpasses transdernmal routes of
A protein therapeutic may be produced in lower eukaryotes such as yeast or in

prokaryotes such as bacteria. Suitable yeast strains include Saccharomyces cerevisiae,
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adm ni stration. Topical nodes of adm nistration
typically include penetration of the skin's
w@esessd ity barrier and ef ficient delivery tRCT/H82005/017514
target tissue or stratum Topical administration can
be used as a neans to penetrate the epiderms and

Sgﬁiﬂb&h@%ﬁ@%ﬁy%a]@%&&éy sﬁ]{aﬁﬁ' Pidigl | a%d%iggcfn' ue{ngzgfeast

conposi tion nrstrati oh can’al'so

sté@n aamblérﬁ cxpressingheterobigpusiplotaies. Suitable-tAdteriall St include
iderms or derm s) of

S%ace? AP0 ks oo gl HRHEbIOT By icserig) iin

capamerolfyxlfrgssingﬂﬁdﬂ@oloﬁbﬁs bi8fefs. Skin, " as used herein,
refers to the epiderm s and/or derms of an ani nal .

Sev elgnefegbodimerganding npolypeptide isteradidei tiy a bhctedia cltwithout

SRR b B R e By oSpgic SiEnat Squenco)
Expressivntie becttii€ mag resulign @atavieh ¥r 38RBIon HollB 530 #d%gh% the
bet ween both the dr u and delivery agent and t L%
TeCoIRP Gt Proteie d@@ ¢ns pﬁ@neaec@grﬂamt perdein oy Hemeqmm‘d in
Oﬁéﬁa?mﬁkc adtfi &21?0 ftQ %e epl %%?%Fs% %ﬁpﬁg&ﬂﬁ]%%r Pptajning

selectively targ
cosesnidy faldsl hetaslolgbes proten‘fsd‘rdm badteri#l idtgesbddiart RAdwn in the
enetratjon enhancers that wll

o o e T iod EetoralY topolh o fgingan f‘apfﬁfeé% ép@cthemclusmn
bo'iﬁdsaﬁhHlﬁTHen-ﬁﬁﬁ'ﬁngEé ﬁ%telﬂ%&nﬁﬁfé{y 1,1§i16$ tﬁ% 8{“ e for

the adm nistration of lipid so |cs The
der nVaen eystmm@rep@nm peesertam theherinegriy dﬁnm m@ ﬁdluence of the

prb B, e i A s S ot CeerRienh it G et
fontuhﬂlln offdysal fideGtidings (0% 04 £d6R §y§té’iﬁ‘} Geﬁ&ra?ﬁéﬁlom Qﬂ%fcfl!hﬂgare

the skin al so enhance transderml adsorp

dis &1 Bt Kekno, Meth-finzymoU8s: 16dyl 95 ¢ 1 29H alFR eeB:WStane Use

530,670 Hsallo ML @O AL 3A80PD- o8 e eneinetory
methydsfor oefdlfdﬁng/m 2 bpodogsdsh bheierislicsnd. osgdxARpRI ATvi@ t he

tra sderlg}ai rooute include égr ation of the skin and
(recom Ddnermsessedias iopely lmlgﬁl@abod@@uu%goh Then

sofubafsd ?er Qaﬁsnﬁ%&' H@na@&rgﬂn% gl?cﬂ{e?olﬁgé ﬁ}p{l i 0% %é'lq%lg% zilccﬁalyw method

means to deliver a composition disc
in yhishgndax raaghintr ark anteddutdder apy. | n addi ti on,

|onL[gl thg FI‘SI transfer of iopic solutes through
bi ol 8 A YASQUIS| QLS Pwsion Prefeindheresf may also be
explegeli bl & Ffdd%ﬂ)f thdn8erfid axﬁxlna}st 9%1; b %%ﬁ%‘éh?{@g% fhilk of

Ther apeutic Drug Carrier
Ha@%ﬂ@[ﬁ’ﬁ@'ﬁﬁ@ﬁfﬁ: prgsmwsbpmwb:sh sre(ql:mmcmhzed by mamﬁbrtg@nn cells

[ t|on of v u eutic ents
co SRRSO TRRr S hed e Biinr 3l ety Susoriaroisie o
fumrpre&)nﬂlbfeefet al ., Criti cal Reviews in Ther apeutic
Drug Carrier Systens, 1991, p. 166), and optim zation
of vehlcle characteristics relative to dose position

I tentlon at the site of admnistration (Lee et
Critic V|evvs in Therapeutic Drug_ Carrier
Syst?&e asp nyedipn. A nzl paflavay agenishisdised by treat or

pre@Bit AR Gkdpic gllggrdgf ansport of topically applied agents
across skin and nucosal S|tes Phar maceut i cal

Conpé ¥bed limein, the term “treat” or “treatment” is defined as the application or
administration of a composition to a subject (e.g., a human subject, e.g., a patient or

person at risk for a disorder, e.g., an atopic disorder). In certain implementations

30



10

15

20

25

30

I L-21 pat hway agoni sts may be used as a pharnmaceuti cal
conposi tion when conbined with a pharnaceutically
wae@spizakd e carrier. Such a conposition nmay COPCEUSZ005/617514
addition to the IL-21"pathway agonists and carrier,
various diluents, fillers, salts, buffers,
tregthBis! daf Blchude2Phitoh 28 h8miReFhtih BEtheME®th @h $solRéd tissue or
nown in the art. The term "pharmaceutically )
celhcappreding; fror arsubjact esg-, tapatientmiieaeially, a Weatmgolds prayided to

interfere with the effectiyeness o e .bial ogi cal
a e g GRRIhle £y o SoRgIEar Arersd RO 2 Sieiéhn ofa
diseRRY, 3mlefivatetl rBR f&fa diB&d6RbF A Bredisppiitien for adipedd, withhhe
route of admi nistration. The pharnmaceuti cal
pupospsiurs, bpalnalievialy, relisve caier.apmedy, geliorate, improve or affect the
-anti-4nfla ' [ I i
ol O R e G B SRR 0 IR b
Tréxemest vgdedchide hdaindaig acpylyitgthe composiiion sloné or in
produce a synergistic effect with an |L;21 pathwa
corfjisniien Withot seepridigent The s einegomginalions (R s gRpiqhgreans
- | -
ol R SO BO0R SSRGS b, B sty
or payutntidilyadf gimen sdqnéntmbhypstdhy omsgeof adnonisiration oféhs satend

coBRaTth i el i At S g st feerabIE g fifestivg
cohdeRRFGIR at the\Whit 6Pirbdimédt, Pat hway agoni sts is conbi ned,

in addition to other pharnmaceutically acceptable
car (Tesating acell’ rsfaphiopentricting ge agent tnatellhs. g iapilaisnungicelh, for

exist, i n aggregat.ed for.m m cell es, insplub .
exfiihiE o BB ARG of PR BT i il Bentipe e
witha RO8E1S oStk UL 120 hathSikiyt @l ibe ukédiodBodudite (é.@oBRraake or

formul ation include, without limtation,
deergassypypdustioned IediogIgber i des, sul fati des,

lys Lk hin. | icRj j i esaci nd

t o 15t sl BYGRBAR orRh dRen SRR, gk £GP or 20
“tHeSapsitidilly cfbetiviecintiundtrefdts td an amdune ofuhe compontidswhiohéd,

for exanmple, in U S. Pat. No. 4,6235,871;, U S Pat.

: NO..

effgctyps uporpsingle o mplfiple dgse admgsiragion to 3 sEPieptan trsgtng fygubject,

4, . : i . i deri
o g viafhe S Grla B R ERBE ) SIBIR dRorder ina
subjset, to a depree apptlithailckpeatédd mdhé stesenrrmistclofreament. -Fot
exgrg{aig:@é o ?c%lr %ath]lgqrﬁpggtg@g %Ssl_o%eé,l f}i%[ﬁ%ir’% Qtlolsg\lfqe 'qeg_g(ééf%eéacribed
heR@t hway agoni sts may be adm nistered either alone or

I n conbination with other therapies such as other

t r edh ffiopally dffective apountdrefers deths ampah(ec- coupsnitatioey afdhe

with one. or re_agents he LL-21 hway. agoni s .
cofablai hicB e PiTef A<l Mosale Rt B fReC e n ffon
of af @tdpic dior8Qdteanbdiahtt Yell hétivBVidenes 60ms&QaIeH danlihdlude,

t he attendi ng physician can deci de on the appropriate
e.sanodHetongtf Igder fgE pedpefépran | L- 21 pat hway agoni st in

conby ' | r “ I ey I o«

gor S pl Bl bt fBbT o AHERA B DB SRR or 2
préfhyiicticatsTisctekihrasian’ of the gompbaat @fdrsnssancintiuiie of the agent

(PROTOPI C(tm)) and pimecrom i nus cream (ELI DEL(t.m))),
whiel isj edisslivs: Bp%swglg-p(prégpltla}%dc@? §§r§}ﬂ1§§15a:clon to the subject, in

1 3 | .
5L RS o BRUNGEYELESRAL o ot i o an
atgpdeldisodeal agents for use in treating an allergic

di sorder include: CLARI TTN(r)
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(1l oratadi ne), diphenhydram ne, and ot her
anti-hi stam nes, and ketotifen fumarate.
wo\osn12983 ati on of an | L-21 pathway agoni st caPChEsS2005/017514
carried out in a variety of ways, including, for
exanpl e, oral ingestion, intracranial, inhalation, or

cut &{Wmac@ﬁbﬂltbﬁﬁbeﬁﬁﬁm rrﬁiry ihdtideaw ‘&Hélidﬁedti&hl@ﬁ Eff@dtive Amount”
adm nj stratjon, the conposition can be

For exa
or geprophylagfically sHectiye nchf agragentjesaibed hgrein, eeg., an IL-21
0 I st er,

ol RERRIEO BP0 dfatborl PRI X1 RSB S lindtapeuticgily offive
amagutiiirsfers tblae aa@amt effeetivijat desapéearkddonpaiods of Hileglecessary, to
ca&sgl Fl Ipeg\l\ﬁ solutjon or elixir. Wen adm ni stered

achigve the desiteg sherrpqufie resnliy Reibeapruiioally sHpdwermonnhefthe
coPeNifibrPRaY hiryGRBBIng 8 g%%rk dudeds'l ce&lsé’éég Beafs ma%e 98l ah4 "
or an adjuvant. The"t capsu and po r
weighh phihe ifdividual aud the abmtﬁﬁfﬂlebompeurabe relicib i dbsituthradponte in
25.10 % qf the.a .ni.stered i.n |iquid,
iRl A Bpctpa R ooty Pt w50 She ek Y iicer
det@i&ne&fﬁl |EﬁiectQ bf e %Bfnp@iltl&i 3 o%%éiﬁﬁeﬁi RERE ‘tﬂeréﬁelutlcamyrlﬁﬁ@ﬁmal

ybean oil, or sesane oi or synthetic oi'ls may

oi |
effpets. add él@prappngcallycgffegtlvqﬁqwgﬁf’ prhférqbbamnd@lgtg’s am@asurable

o PR MG REPA BLE R BB insfpi

disgtdee el stiveti hn’&éat&t fipjRisge.gl, YE o btatifticany kl%ﬁfﬁcﬁh eeO The
0l yet hyl ene g ycol.. When adm nistered in lig form
abififp0f dio E&lrbl%w}sw&hlwe@ﬁ&eapﬁsbq ervam:%@@laaan @nimal
r
mogiglo %Pgrg&@g% éﬁic& gqn 4 %srdgclieg tlggrfgr Ao Ilé's%@, e.g., an
assajndeapbad herain, yr miriga;ipmma&r@umn wifalsan | L- 21 pat hway

intrave cut aneous or
b PRl a@’e%ws@ﬁeérw b2 A SREOBI PF Antagonish Y
sh&¥¥ a@ﬁ?éférﬁﬂ%‘atfﬂ S&istieALFaLAH tx %CPGVqu%u &0 PP@ Bo)s
sol ution. The preparat’ion o parent era
Staalsfa@b Blgbiﬁ@:amemae iba dstetined by ,anh ant kngwd meeticely di)@nipdnrp H,

APl R A 05 S A B an

WildoRBR fibh-pRfanfefic dtitlstion @A USome HaBRRAUS mgﬁfﬁcant relationships
subcut aneous i njection can contain, in addition to the

havgpeRivalan of kst than §-05emiodZe Thedermss indude ) it} pentiate”,
[13 Ct( n ,7I t I X I eCt l
aBke oBarl® 8SHsR R BN G55 i b

qudlitntyerorsubimjtetied differeﬁdﬁes@kﬁﬁen\tﬁblsfak@ sl EPWer th aldi@erence,
art. The Phar maceuti cal conposition of thegg)r esent

e.gj, Apatistien) YrregPiasanb didsrrose (&1 Byplup 718 onf}-@debetaern the two
staRRUf fers, antioxidants, or other additive known to

those of skill in the art. The anmount of an |L-21

pat Pesageagginient ateradfustedpd prdvaibethé bpiidiumialepies fekns®fe.g., a

t he tEresent i nvention can end upaon the nature and
thegapoulic FesPQgIse}. HoT CEHBRIE; HHN &PA s mmayhegdminigigragn sl

{
iR oSesnaPe Alminl GATE intcl (nd ARt WropHfionally
redupasiortinokased @mimsiicatuidtty thi exigenadestafelat thempbuticrsitustichu dt is
in.I'tiaII for exa the attendin

volbfie olformitite peBerat oipo SO Hlostecarat foeh dbdee aha
adRSdiavién bﬁuﬁ%ﬂrﬁ@tof AoéBEP %§§% e Unft' f88h 2§ Qéﬁsheﬁim tdr&s to

agent may be adm ni stered unt the opti

phystratls disgrate urits wifed pssunitanadosegiesffor the isebjp@ts tcelm treadeny eadh
that point the dosage is not generally increased
further, or by nonitoring i munogl obulin Ievels (e.g.,
I gG or IgE |l evels) or one or nore synptons. Exenplary
phar maceut i cal 37
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conpositions may contain about 0.1 ng to about 100 ngy
| L- 21 pat hway agoni st per kgbody wei ght. For exanpl e,
waig@bni2oebsages can i nclude between about 10 MPEWURIPHS/017514
0.1- 5 ng, and 3-50 ng of IL-21 pathway agonist per kg
body wei ght Useful dosages of 1L-21 can further
.1 ncl] ude
umt(ﬁon{atns pat vvay a ot ﬂgr E Bo aﬁl‘ d\%glflglateﬁrtg ﬁl%dage e
desiéd fbiapéutiefeficot mammw@ntmmmp yecpmre«h gharivaceutical carrier.

223&”?{%#@%@%&%&%2@0;g%@&t@f@penc’w@&wﬁwmy
effeche tgﬁg IOflpa té%% ékfchlﬁéd %&élﬁ%yﬁq[ﬁimg/k@eﬁ@fﬁ}lﬁ@feﬁblﬁmb

uration of each cation
mg/k. trhe agdnt 2dn hifaadmmysteagbhy Btragenoup infugion at a raﬁp ¢fess than 20,

f 12 to 24 h
10, Sae hmgtmiais Gach #HBSeRL R b IOURL o LB § e
Do§ & va B3Ry ’vﬁ?%vlﬂwh@typwanafsem&y ar@Beuaditibe t@Walles'ian@l

ar maceutical c sition of the present
Fori any emﬂnwdnal stibjectn a)esxfbggqsmmgmemé cqn boadipsiedh gy time

S SR BB Ph SRRTAL Eiitn

adrﬁh%@ét‘ii@%r BipePukiny @lﬁd’édﬂlﬁimsﬁblﬂioﬂ’@thabmp&muqmso dueceding)y, the
ther nethods includin yophl l'ization, evaporation,

doshg@raug@ee@t fw’s}mh@gemg O, or a combi nati on of
the gﬂf 21%23 ug,‘ytﬁec' tergt Skt Qét’gsqn%d%tlﬁélﬁgéjhﬁrﬁﬁr?ﬁﬁ?n&ﬂmman

di'sposi onist wthin a
amﬁfa[su Othe ft@np‘fnoﬁhl'bﬁﬁmw}b’f ofthe rrp/ed‘em mtchldp@aléag”eebrai@ﬂr €.

o AR SRt BRI R o8 TR B P 41 P
hmﬁﬁ%g%igtegfmﬁ:geshégpgb% cOYE pigs Ql%“ od of tine. hi one

e n't cel ’ar"fornul ati on that includes
an Bboma txgaplanyayethgdnefadniisisigsing compeisids wes desprabedgant

t hr ough transder nal ,memb The f b
R e s L

adlfﬂfnﬂta‘@d gém 23 R daavied %r%kamﬁl@dlna)nﬁleﬁﬁoﬂﬁném ram n g
npoun and optionally, an al kali nmetal

e.
phimtaﬁelﬁibabdokl;posgmnpﬂi aheemvg;t@mgmab? agminasterad Math A rﬁﬁdle-less
coppounds i ncl ude | e d
dERE L et A o HEBR T SCpatent Nos, |
5,3@'9}’1%9' 4 68798410 5,318385 5,064,413, a{saN380) 4720824 of 4 4 ,596, 556.

cucunber extract ol ei c aC|d | j nol ej ¢ acj.d,
Exaupits ofwebamenR mpowGond Freddles b GRa by Hunelpg: o Pafent
NOY RS
N AR WS flreRis Rl bldoie SRR flsioh P IbNtk dNiRe
médieKieRht a Qin‘ﬁ@ﬁéd fate,rldllSyBitwtétto d,,486, 594 svhighodigdlgsss ae,

t | | t hyl t
tharpes Vb1 AGEAMEFPES REpPdPbEs B A AR e
(% Izleé{ﬁ 3, \%ﬁﬁﬂ 8&@%{&&‘@%&%&0&6&9&%@@ ®r delivbrifiz piddiction

e m cel orm ng conpounds may be added at
at h Bec&a rmfuktbmte);rUSf Patentadali4 445224 which dagcilases a wexiable flow

k | | | | L. f
img g@f@%ﬁﬂ%ﬁﬁﬂ?w%dﬂﬁ%%ﬁ?ﬁ%ﬁgg g7y e??'ré i ngl%gcp ents

N&’%A[s | 9B @HRh '&té&ld@gs ér%b?ﬁftﬁrdif@gjdélﬂe@‘ §l@fent Bavidigmutischamber
I"&r 51 ze m cel "Mcelles" are defined herein
com;)aﬂtnma’tst arch U & PatypteN@f4 4751, 6w Whichalisclosss 90 PSS EHE

i pat hi | ecul es Le ar
ogiFsvare: Qi irdoo fhE Dok e Re R Rk dngmodules
ark BRo MRbHeUl es are directed inward, |eaving the
hydrophilic portions in contact vvi th the surrounding
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aqueous phase. The converse arrangenent exists if the
envi ronnent i s hydrophobic. IL-21 pathway antagonists
woreapshesdr mul at ed and prepared as phar maceut i BEI/US2005/017514
conposition combined With a pharmaceutically
acceptable carrier in a manner simlar to that
r [
o Rmerk (i o L AR 5 St ey of BNRGGA dbifery,
e.g. pﬁﬁﬁga msdldahdaewb&s egs enmhambrs Seegjerg. JdiS. 61168,062 (a pardasd

f
mhgléo% Jetodea i odiselen ynileoh Tooe Ermetinent fheishalpr o
mefRfA® g@ inblaldr! g?ﬂl‘%e E&%ﬁfﬂﬂ' S9§t61915 W&Lh PeBveWirb@benllyas the
introduction of DNA). Thé pol ynucl eoti des that encode

pulamnhﬂy -airipagsaghwiagludg dry mwc(eg inhalera(DRIs), ietgred gosegphalep
T e oot PPy By Hst Boru R bR E O AR RO faritgion,
may Y& toR¥livdrMedtonalhtsn alsBiubAized Bt éryseldispeision. dEﬁhcally

adm nistration (see U.S. Patent 5, 328,470), injection
MHIe comprigss: Pron onedeselasiveydugn vapy prossuse prapeHan th forges

i nj.ectio
aergh 64 st orPoiny 5 Fbpfleo oc B o ¥ifon ERE Mopibe Uife
MDISEDPRRnéMRY Bidy eibrely@n the mspm:tbt;d&ffdm;eof gl&mmttehtaﬁoamyoduce
vector 1n an acceptabl e dil uent r..can r|
a medipment iaAslry RAVAFLONR tQuiedngsn & Eh%erﬂ@fﬂfk%% Wﬂ?‘& e
aeréssql i ShefRaa b ntng %'eﬂ&%ﬁ‘ to éMi i@ sbiiGiof Ome@tt;ﬁ‘lhﬁSﬁ‘ﬁy
ivery vect oduce Intact from
deliveepobdrognduriey liggid eengllatlomjr polmoraly lawageorsing a figorochemical
phar paceut i CE.tE preparation can include one or nore
megdim 1 Ao RAFSIBoduce the gene delivery system Kits An
| L- 2l oA G maR ORI Etzﬂﬁﬁﬁ%gﬁ @hehdminBtded togn:auy 21
pol ypepti de or an antlbod¥ binds to a IL
“Tomca pﬂunmstwiwnb eefens dw thealgliverydo risubjectiby dentactingthgdes

for?rwlqt a hm%%{aﬁ%&ﬁt‘hg a%tﬂ e%tg ’I‘hg%aos? cQ unioﬁ !fﬁgfl'l éihcgg)ical

el'nn:fr§3 Isrfﬁtthé)ﬂ@ﬁ biR4 EdrhpdsitiotdEsdlo¥ed heRin @madlsdff&t dfdctly applied to
descri t|ve i nstructional, marketing or other

othwaslyfacaas of thabodw leat.de theoeyleh@mve@wa@nbr@%rtp pwdacse pER Rody
r t h

et 5Bl AR RSl gos
ad@iniétheioki tTepicsl Medesloff Bilthidstiation typidadhyrinclide p:ﬁmetratlon of the

enbodi nent, the infornmati nal materj al can i nc| 1
skinismsrreabiliH bawsisy endheigaigat dDrept fOtfh%taE%?ﬁBB%‘ﬁ gr E‘Fﬁlém Topica
adﬁlﬂﬁstl&uoé]caﬁ) AL VA5 2GS BJ) pgerﬁﬁht% G EHiddRE O REmish@d

ound, concentrati on, expiration, batch or

achﬁé@edlmcill oﬁrrSystemle dehfrcrymﬁthemmmmnnhoao Thpicaladniipistateon can also

embodi nent

f t | L
be arA 73 SRRSO BRIV E R LSO e | BT Reaferg ko e sPia(g g the
epﬁ@?ﬂfs%ﬁ’ H@rn%)sd}facg%ﬁjectl Br RPebifib ethtHBRYreof! B0 an underlying

mational naterial can include instructions to
tlsaubm’ﬁhesteml “dkin,2ds yad howsin, aeforsits thei apidermisi angdior dorppin 96an
performthe nethods described herein, e.g., in a
ang{ﬁlt abl e dose, dosage form or node of adni ni stration

(€. Beverd] HLRRB dHGHAREHE PEiheaBllitiBfthe@kinad Atlmirtert Iagdsnts
descri bed herein). Exenplary doses, dosage forns,

Thesrifastoos inglids :hes:&lmﬁe@lw% therfeeatediditghy %raCtantlﬁ%f the
| L
Ry e oMt s P eHEb R PR LR el R0k 1 B0 g and

orna
skin, the dosage of the drug applied, the form of treatment, and the post treatment

regimen. To selectively target the epidermis and dermis, it is sometimes possible to
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material can include instructions to adm nister |L-21

pat hway agonist to a suitable subject, e.g., a human,
we2@sipiashunan having, or at risk for, an at opPCT/US2005/017514

di sorder. For exanple, the material can include

instructions to adm nister |L-21 pathway agonist to

forﬂﬁﬂté £t os@ﬁod 886¢onPReSUR GTRAE pehifiratiof RhRarbS Ak Sl

atopi c 'dermatitis, or allergic rhinitis.
eneibﬂmpannfraimmﬁtbﬁdtugrtata@msalect@ﬂ SEHBkKi ts | s not limted

In many c f
ot drpat e gei o G Rirat R B BOTLHRAR g iggravte
e[’%ifeﬁﬁc!s; ’.[Qlegiermfé iPhiofd REmbSbIE thadl tiRéidernidisOtherefore
photograph, e.g., a label or printed sheet. However,

absosionris ovush masnspidrirerghabrasad, el eeleppdad sy Ipflammation
an§ SAEEPHIOTRE corittidhs I SRL Bloch SRUPR! e BN Gfcb Fhhance

10 recor

trafdio AR HESSrptiéh eAbsfdeﬁlidl‘ﬁ\ha ﬂﬁ:afoutﬁihey baknteihcédiey thietusé of an
contact inforpatio a physi cal address, email

oily yefiels Sinupglinn) O thr%‘ilght thp Biﬂﬂfr?é‘e (9 FRSEF pengliation gnhgagqrs.oPther
eféaﬁre Iﬂza&s tRBIRRE %ﬁU&ﬁ&@&EélX&d!h@f&% Vﬁtthé’ﬁmgéagﬂﬁal hdnit€ 1
nmet hods

agoni st or 1ts use in the
1ndﬁﬁEd1ydbmdnlméﬂm skin 4d the usesa, coninellachfetﬁasmtbpmahbatches The

mat eri,al can al so be C i nati
il Fou Prote A Y eHtsetivedn kg Sl & poSpasgtion
dls%BQRPﬁér&h% 8fsteh16 akid/br 1o8d] thdpgpyde ot her i ngr edi ents,

such as a sol'vent or buffer, a’stabilizer,
p r eimadxhtwm eontaphdrmmang‘ela«gfenmc seluées thrguph btoécrglcal

me& onl 3?%8? @%ﬁ&% ﬁ%}ncaﬁegé)a@f gréag é%gnt tah%évwws in

T h%fa@&itiorlgr@ Cfieh $ J’s&lﬁnsp 199, @0163? fplﬂﬁ&ﬁlﬁdrbﬂﬂoﬂkﬂh@pﬁbresm (use
an atopic disorder, e.g,, asthma, atopic

of uhrahémdttp §nhrmce #he absgiption pf yarious thergneati aganiecyoss piplogical
meénl%»r rers{:)n rbeig tl?ens} grﬁkhggohg ! g.? gt dlnc%nﬂt%al ethezvpsUi in

051 T ONS OF ¢ alneré

Thléﬁbbmﬁ:ylbﬁ@@urﬁér Systemig m9mom@mm$ptMEaﬂdntof wahicle
include instructjons for adm xing IL- af
chargefarigics selativaqde dosmresitionanddpieptian atdhe %18%0 lﬁgm%lstraém?ﬂee
at
o« REHRNROSEN b CRSARE Do DuBESQUBSE oo g, 190

I rigr edi

usaﬂlyméthbds foe eghancingthé tanspoited tapicallyappli¢d agedtsfaoross shﬂ.l and
B:greferred that 1L-21 pathway agoni st be
5 fitially pure and/or sterile. Wen IL-21 pathway

agon|st is provided in a liquid solution, the liquid
Phahateh@di] PosiRsifBhY | S an aqueous solution, with a
Sterile agueous solution being preferred. Wen IL-21

pat el Rgorysigonistanaybehestd as a phathiaeeutfcal composition when

reconstitution generally is by the Cgllttlon of . a
coghinedtyith & phararecuticrlsy asertable ca@eg uch BFqIROSiiopdpaysontain,
in Q&'& 18ﬁt g'TL 98 aﬁﬂ@%%a?oﬁ@ts Rh@¥udied faﬂoﬁﬂﬁl\féh{s fll4E, skitd,

€ one or e cont al ner or the cohposition

butffem; aallslihn@rs,l solubilizead, hndiythagoatesals wel]siomwnsn‘dxrfchrtre’l’hestprrn

he kit c nt ai ns par ate contai ne i viders, .0 .
b pAPHITBNT SoTeB R SN B BS T GHaIF] TR E gy ore with
th&Bfr&valess Eﬂhe%ﬂ?’cﬁ acﬁl}l?y SaPasivel 19@3&1%&( e Trl]1e

contalne In a vidl, or syringe,
chanteristidsiof iz cambergypiatllyodapetor thetraiteod admmstmltlast ic
sl eeye or packet. I n other enbodi nents he se ate
ol orie DA oal cpmaPut G UREA RIS S A et gp i aratory

ageiid by HERHb P BbRIetailFfRlow. Such additional factors and/or agents may be
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exanpl e, the conposition is contained in a bottle,
vial or syringe that has attached thereto the
wo pfosnnasi onal material in the formof a | abel PCT/ISBONE17514
enbodi ments, the kit fncludes a plurality (e.g., a
pack) of individual containers, each containi ng one or
indRded it tthet phdas@getid20 compotich to ;ﬁo@iﬂ:&amé@fsﬁb deservwinesh
herei n) of 1L-21 pathway agonist. For_exanmple, the kit

ILi2d rathyesy agopists: o tpayingnize side seats calspd, Py dhe ot pathway
e
=B Suia I 2) By Soni G i SR Th AU e of the
paitivalak ahts-irdlmmdoni ageht tghhininuat sidp effedts OEthg.anti-inflammatory
i mper msabl e to changes in noisture or evaporation),
28@id/ or I'ight-tight. The kit optionally includes a
d ev 'lfh% gﬁ%ﬁa@@&tﬁ:ﬂ BB RAy BE inGhe ﬁﬁmt S GBS i M?lg:’h

syringe, inhalant, pipette, forceps, neasure
ILéZﬂqmthwayragppEts ig eorgbme@ye adiht)plp@r()thersrxloabw@ugca,llyaacceptable

tt h d
caffifs, S ATPHIPAHE pevITaeb ot i PaviEct ofdl T abteestid o as
mic&a! RsolFble %Ebnblﬁ@bﬁnﬁ@\hh @ryfatamo or BhRPhelal¥s Qﬁﬂﬁffﬂ aA0sbus

Synpt ons Thereof "Atopic” refers to a group

somt199a§éléab¢mlemés foi dipesaneal dernatation inelhéde, witheut bm@reh@y to

U S8 SR S B p By

acdle,r ardtthé like. Eislbehﬁtﬁ)rﬁiﬁiublaupésarfﬁl forAwtdtions issmﬂnn the level of
phenot ypi cal | heterogeneous di sorder associ ated_w

th
skillipdhert.ta ﬁfsc%é%dp forsxamples o et Noc 242,876,195, pat. No.
h i S I
R RSPy 15t 51068 AR
indonpdraidd heirgby wéerardt®t i on of ai rway epithelium

col [L.agen de Siti neat h t he basenent
CerTa PratGE S heBod PEREREAAL ol P aRTHICENY CABrive amount
of 'aﬂ fIL I2t1 éﬁﬂ’ié)g? a%@mgt or aIBYagBﬁle & ABRidiStercd Q@ h @19(8 Bitl 8., #athmal

Alrway 1 nflammation can further
(e go athumau) eAn dL-al mﬁnwwgemlstemmrtm adeninistsredzgithet ghane or in

co{ml(ljaﬁn a%l Igvﬁal oéﬁeg&g%aﬁéﬁo{]u%ﬂo $ 0@18{ {rﬁaé‘mlelgtﬁn (]joroa[ C e dPslochrs When
cofaﬂﬁﬁhi@@lﬂé@lﬁylﬂ‘ﬁ YREWrQASre aB8nt!, lthe il -p ﬁb&m{‘ﬁy @g&ﬂétﬁﬁayﬁ@e" be

adnm nistered to aneliorate one or nore hese
adgymiptersdeithaisipuiiansowdly alithahg pesondipgantios seqveptislby dif )
ad Qr% etléfje% seélferﬁﬁ%ll){ %ezél‘ttena{ﬁ%%éyﬁgl’a% %ru% ?éclcl:ﬁae]; élrbttﬂg Sasﬁroplqytg

sequmbﬂ bﬁzicﬁmﬁiitemg afmgLi2arpatisvagngonist iMombidation&dth other agents.
synmptons. Atopi.c dermatitis js a chronjc
(1 orfgremplary & ltleﬁwé SEHS 5 pe WY FSEg 21ORE djsgrders include: other

m!lﬂfn%H‘E?{rﬂafry]} 1% iR Bnﬁrﬁkﬁi’gnggg @Vﬁdl pﬁl@lle@romhmus

Ilcatlon atopi c
crm (BRILIDEBLIM))t Mlsdsmmda (topieelome sgstemiEinyihistanhipes,

. leading to redness,_ swellin crackin cl ear
i OBDPEFRRTES (58 1Gyclosperie; Rithofrgxaie gf ?%?ﬂnonrﬁwﬁaﬁgsem&
adgfiohgl a (g%H@ 61 1RE ¢ G@e[ting% aBbrehd éi‘i@orﬁ&%ﬁclhﬁ@ i ARASN® S

Wor se exacerbations or flares) followed by
(lqretndinds dxphemhydrmmk i amdjotiper ewiedistaminks and kctptlﬁntﬁlmelta;e

o e Fl iR LR LMy REPTE can he e OVGR mveety of

wayReinsRMBizator fey:ﬁﬁﬁe Qfral inbésHOAEhirRRardhl, ihalafikh,or oftB80E,
ermatitis is the nost common of
subcutaneous, or intravenous injection or administration. For example, the composition

can be delivered as an epidural or otherwise, e.g., to cerebrospinal fluid.
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the many types of eczema. Exanples of atopic
dermatitis include: allergic contact eczem
W@ adese9siis: a red, itchy, weepy reaction whePET/Ubm®05/017514
skin has cone into contact with a substance that the
I mmune system recogni zes as foreign, such as poison
I VY T8lorABY dddtifiskRl § A HRIi YRS dfftciiEaitud R ah Ot DO DEthiway
contact éczenma (a |ocalized reaction that includes
aganésitbe sgernt cathbeaty the ftbefrartibigt, whpsuke, phwderk soiutiesorcbizd:-

Wi ieie e Hieh Bt T P o Posiof By Aiionanty
corthifaniond cagiRPbuchQls aQehiih of B Blljadhnt; THY $dbl€ll @pbele amdeder
(irritation of the skin on the pal ns of hands and

confaindtpnpabaui 8 tp 88% ofiths 2genber fram abguic)SetaP0% efdhe agent. When

sl S8y s s 1 Sl TRkttt o
pla@t offigih §A¢HE pratsedl, Biinarall Ii¢ 8dybeartl ol @iseamecdil, as syanhetic oils
i nsect bite) that becone intensely irritated en )
mayheaddetk dihe ligiidfamen! thephammagbeH cORRIedop a%acy%@@%fcomam
A R L i
ethytetie @ktcok pedpylénieghwep] osmibyatiylenecglyod e Véhdnyaslnliniaiesdd, in liquid
oily, .scal atches af. skin.on_.the.sc an
forg, SRRy GR BT DS i Coaip EOBGADNE O iy PR diyaf et of the
agégfl‘, ddd L RFbSY FBBBut 16! 309Pthelagshts dermatitis, atopic

r
eat "(Denni‘e-Mrgan fold), cheilitis, hyperlinear .
pal ffe,admihigice p fepansntically sffertivesamaps pf as1l-Rh patheay agonist,

beca darker in color .frominf.l.a .0 f. r
e e g R
ofaépw(%@ﬁqﬁeé,%eﬁtéﬁn@aé&?tam ahectit spRitibia Thapepaatios afisuch

be adm ni stered to aneliorate one or nore of these

parspieirlbrasceptatia proteis solptians, having desregridde @Hagetrnicity, stability,
Gl SRR A 2SN EobR Y et composcion

fortig v edibusg) R:uﬁﬁedds% Slsupaitinways '?Jljﬁoﬁgn ni(ljls tontzﬁg,eiﬂmﬂditipn to the
activity assays faor 1L-21 pol ypepti des _an [-.21.
agend @a pyodenic yelyeleisneh assediyay ?I&%dlm ee%f.la,RlP%PfJRé@ gFtign, dextrose
. al . ( . . . .
inifyion, ArKHee MRS chfria g tiol PRI A AT s FARRA, UScter
vehiclears kagwntin tHeonrt. eRembhenacantidal e@bperitigmpedthe geeserdynvention
have acti.vity. (e.g., at least_.25, 50,.75, 80 por %
majaben Qi sebiiepi s RS srtiisaRe. o Bhraptifive
hlBﬁh't&MO'@,QoPs‘iéH‘}ﬁthE%ﬁm Kasai an et al. (2002), supra:
the T cell proliferation assay (e.g., as in Figure 7A

of tThe aafountean ILetlephthvedergontsé n the pRagnasewipgbeqnappsition of

e.d.,.as j.n Figure 7C of, the aforenent] iy .
o et iptioh, s ohnd ooRy e Pt R ST SPRE cgnaitign bein
treted iR ¢h 1B nhitee G0 esthicaraBatithé patRACKas undelgoe. The

presence of IL- 15). Suitable assays for. thynocyte or

attgyrling physi@are ganoleside dhe ymount phiagonistivifiowkich trirea eacdn,

R0 T R S 050 B TS v

doEesMf tihgaenc ind WsSitve dlixepatiemisresgonee niearBertddsedvfithe agent may be
Associ ates_and W/ ey-Interscience éar%w%oft er 3,.In Vit r?h

adgnigigredrusil %@@%ﬁﬁ%_&%@f&%ﬂb  fpr the pgticntandat fhat

pof B B gy TR o S ERsghyhosiout

levddy (etppligGedr IgE levels) ot omaorahore k2@ph@as-Exemplary pharmaceutical

compositions may contain about 0.1 pg to about 100 mg IL-21 pathway agonist per kg
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1974, 1982; Handa et al., J. Immunol. 135:1564-1572,

1985; Takai et al., J. Inmmunol. 137:3494-3500, 1986;
waadsiti®ss al ., J . I munol. 140:508-512, 1988; P¢BUSIEHNTS14

et al., Proc. Natl. Acad. Sci. U S. A 78:2488-2492,

1981; Herrmann et al., J . Immunol. 128:1968-1974,

boH9 S gk ; 1564 985:
13 et PO, ueetlt o BIIOh ineda kR b 10708 ms, 0.1-
5 ?QWHI Bl b0 lﬁig inﬂ-zé()%étl’g%}oml g%%pér%%%oﬂ? Q%ﬁ%h_'fa Kﬁbfu;i? Hoddbes of
nol .. : - : ; Bertagnolli et al.
L ?%hqfr’rﬁé Rebyeanabogdy g4 1me, 19 bP; m@randi3-20 mgiof [L-21
: - 3092, 1994. Assays for

Imﬁpgglg-ggt%ﬁégﬁ?ﬁga%l gglobulin responses and isotype

swi tiei dugationtuf Gktravehdusi t@apy ising tePhGmicBetical cREPéRidiScan

t hat dulate T-cell dependent antibody responses and
Vafy, gfpegl?’f n the SVERSY o the diseasy being|tipgied apf throepndition and

hdnfiht ild ot et Yati 8% B K Livratiy
PO S G R B8l Pl Bl B auyatin o ppen
application ofi thelTh-21i patiow anagonist yarvey eigs tin ¢z, ranst; 12Jto|21-hours of

and Brunsw ck, .1.n rrepnt Profocaols.in | munol ogy.
cofj et Wit aeiminifition s Aighiag hypicueeangecidenh the

opEiite ANEALIOARE intraE 43Pk aﬂnyaar?\!& iti

apyyedgct iepn (MR massalii/)c?S((ﬂl\/\(,ia%r ICh V\sll %'\‘qhé?gent [ y%g%nn%osmon of
th%mm@néznvsmmnei ns that generate predom nantly Thl and

CTL inglude,. without limtation, .those i

des b BREGHREIebf By By tecmiet 1o RimEisgups aedipartict
or dtheFsustitddgelease fodnulatioh SNRESparkkles barl®y Solh@d byEpMy-

Shevach, W Strober, Pub. G eene Publishing AssoCi at és

drying b mey alsabemsedusad by ptrapethods in_cluding lyophiligatiops f or
crfAS e MO R E RSP i FATPA B s

ogi C st S 1N
Controilerhor. sudtdified 4 dasd ool be 4Q86/ed beldaiposing @o agolﬂist within a

I nol .. 140:508-512, 1988; Bertagnolli et al., J.
S“F%NS subsiange ¥pieh impgdes tisggleasepEpgiample, deg azoaisp esdant
dispEKAKTitHiMA] tnldtrik B dnf QL i3
Ayt I o B o R S0
of theagbnisf) oviene peried ofdithiout | i mitation, those described

in: . CGu t.al., J. | | ..134: 536-544, 1995; iab
et B O ubpdimertyp mixesmoelli armyator Ao desablis b,
pathQ9% h%&‘ﬁﬁai 430 Gblivr the abRHI tﬁﬁJugH gﬁahﬁgﬂﬁﬁ’ll rH%?ﬁbrgPes. The

154: 5071- 5079, 1995; Porgador e Journ
formulationmean bel pripated iforexpaple b9 niigidg ah 9gBeoudladlution ofdhe IL-21

.0f M b 67:.4062- 406 1993.. H | .
paRAL B6ni S onfuf I BB e Sriaangs, and optional, Hyllehaseta
e.g9fCs i 084 AlkAuphaiv Bxeinpeuryt 8%l Formike 6mpdBRif include lecithin,

hardwaj et al., Journal of Cinical Investigation
hyajuromgacyh pharmggeutically agosatshlcseltnef hyabwomia atidoglycolic acid,

i : i Gi - 631 1990, for .
oo RSEL RG] AR hE 8380k 1950, e
acidmmgmdx:ﬂ_n,anmqoﬂﬁaﬁstejnbﬁoIhiil?tes,ﬁfc?a/g_%ﬂﬁl, taﬁ&{i)ﬁg)éf Iﬁ?rﬁitfds@bil,
S ran en | nqu 1 on an roterns thna regul ate
mePSL/f‘f%g W%&X#F%‘Mw??e‘g’é‘f@éd glycipg éﬁ%@quuﬁ@@uy ¢chwtablpisdtﬁ
! ST s | ;
e 058 AR CH RN LB o, By AR e s

anabagies H@E®f, redidocapohalizy] athers anthambguRetherioe thenodeoxycholate,
Cell 66:233-243

53:.1945-1951, 1993; |toh et.al.
deaxygho at%aaé’aé’i‘%ﬂﬁﬁﬁ tﬁﬁf&ﬂfﬂ nfllre %Feilﬁﬁﬂyw&wpp&sd&my bg gddsd at
the 890 timeFRiftefAddition of the alkali metal alkyl sulphate. Mixed micelles will

form with substantially any kind of mixing of the ingredients but vigorous mixing is
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al ., Cytonetry 14:891-897, 1993; Corczyca et al.,
I nternational Journal of Oncol ogy 1:639-648, 1992.
wos®age98dr proteins that influence early stepBCDDS2005/017514
T-cell commi tment and devel opnent include, w thout
limtation, those described in: Antica et al., Bl ood
preé¥érrddlihokdetto pde SHhdIRr ke Aicellese*NiibeRés” |l ROUSTRICA%¥rein as a
155:111-122, 1994; Galy et al.,Blood 85:2770-2778,
partiegBr typsiof malecglar assembty inNhich Awahipgibic molegilps are arranged in

88: 7548- 7551 991. S for .eval.uat j ' [
o spherGiena® such i he DYoo e Mle BEANES o8,
e e Pk O 4 A i,
aqmggb@séo Thg cemyraseraraa s anon iegiSis i€ the epuirpymen igfyirophobic.
tyrosi ' .
5 P IR s s prmaceica
compbsitiotiyomBihedwitheqhpithadctticaliytaecspidbic carertin@mdbmer similar
eval uat ed, usi ng anti bodi es, specific for a signaling
to gﬁfA ﬁ%pb%ﬁﬁ_ Sriéh atheay agonigtsant i bggy j;; 0 ﬁét he |
A B8y 1551 s SEOLp g B81Ss L gl b,
diseusd aralisordericak flse be deatkd of preverserhipy adioinistratiorbpewse, of

.g., to evaluate an I L-2 ter. . le,.th
vofyfpleatdes it fush purieins LR S el e RERRigRoT
vebtdld $4it8b16 Fbt ifitro dRCEBR bADW A2 MHe HB1y0ablchiEds tha leheslie@n TL-21

derived fromone or nore cells, tissue, or bodily

pathwaiydgosigt(s. gasindLadopolypeptide) dan bp hasetted ot veptors and used as

cerebrospinal Al ui | oL ' I ||
ooBEGRETTRRRL Gl iraL T Bl ety Y SES Ry <
ex&hPR) intdal/&foe $nj&dtioti L cal adthilibtefivy (sRIE.SI Patent(5%328,470),
_ biopsy aspirati on& Met hods for eval uating . .cytoki ne
injeetial &-8.rlé$ dARA00TeHN0Ari2RG3 ORISP &P o sterentacis ipjeeticnr (crgren
et AL Pre. a?ﬁﬁ?cgd. RY;. %/S%ysh%sﬂgsdﬁ %@4? fd ]t)lga?mgceutil:éigg‘%ﬁaration
of “evaluating proteins to defect the cytokine 1ts i
of Mucdenk thaapyOeectaab tchia thwagend thezamy vectegiiman XcepiiRble diluent,

or PSSO S50 PR 1, VBICH (b 50 e uehicl s ibedded.

i
A oty v E <A oo B from
redamttenavd celds alg,, r@aovaral VéatorSAhp pharnmaesiteslayparaagerandnclude
t hat canlge us}?dtodtect -21, 1L-10 and to IL-
ong &t mere £gLisyRICH progu ?@F&eéﬁ&lgw&é@te?’eagents to detect
IFN-g with a sensitivity < 8 pg/m or TG--betal with a
Kigensitivity of < 7 pg/m. SEARCHLI GHT(tm) Proteone
“Array System (Pierce, Boston Technol ogy Center)
pr ovAnlEs-2¢ pathmalapsiistelesaibgd hesid, erg. amdLt2it pagpeptide or an

mul ti pl e cytokines at once. These. met hods n. be used
an@bo%_i@t@pé 18 sl lpepte; gin bHRPBIES Infhin Jhe it nglyes (=)
AR Hon . Fbposfion R MENA L agnist, and,
optiondilya@dd mfstmatmuslasaterialt Jthiesuforndtionakmeaterifl cane destapgiwe,

ok, hSaBh oo el  rafeu h s BeB i

and/or the use of IL-21 pathway agonist for the methods described herein.

The informational material of the kits is not limited in its form. In one
embodiment, the informational material can include information about production of

the compound (i.e., the IL-21 pathway agonist), molecular weight of the compound,
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changes, e.g., to a level in a range of normal of a
cytokine, e.g., IL-21, IL-10or IFNg. Information from
w0 b@savaBuiati ng can be used to nodul ate t he doRemyESWH5/017514
the agonist. Simlarly, nethods for evaluating |IgG and

| gE | evel s are avail able. For exanple, Al pha
con&nargtias tdate dfrexpiratin, bateh or productioBate Arfounatmn, 3 so forth. In

vi,des ELI SA kit, for .evaluati ng humanp | as
one 8’2’ %eL %}aéllomll gen? @atef %cﬂ'@ng%ﬁ%q &E‘?}F coxinpound
forﬂréhlﬁng%‘i‘?bifeﬁtra% ASpic dRereased to levels within the
rang a normal” subject, admnistration of the IL-21

agdniost ewhndipent, ity mfrautioeal anaterip) caminchds |1mﬁgrud@@s§ge

f t di
adrehigieh 95 Pty afalpnisiQY o JpffipE ot 18 et G FRERT! "0
des&lYRefeid, . IURRBuAAKIP d6sed a@sag@ form), gEms)aa of adrEi@sstratién (e.g.,

allergic response, while g4 is prot ective. Because

a dqserdpswvdfonn, aranedq fgfgvémlmgtrawntd,eﬁmb@é élﬁtﬁl&)atﬁxﬁﬁlﬁiaéy Besen,
cosggh o o frttee A B R YR kS d Ol Pt EL St fna 3-50 me

fIELQQZﬁugw tilié ot L bddhedigHIC &n irﬁ)tli?dr‘éﬁl\bodhﬁer@ Ithé RfekeSional
° - |e\?én f)gé@sw ch %gconbl nation but increases

matprjgisas irphede insirusfions ieeadrmmiier IL-A1 pathivey 8gonigt tp psuitable
suanec{,rg]%t lsa LA t h nu:%n%éﬁlgrgr alt gjslg%or métp 1tc'd‘i)§3r&é For

Ctl 0 rect

exafipld, the IﬁﬁténéllQiah dndyededrerueeions toydarigister ITi-2k ipahwly agbdist to

CD40 with anti-CD40 _anti body. Furthernore, IL12d1 di d
amgligrate phlepst pRESYsien O the afqpic dsgTdrs &8 @sihma; atgpic eE‘Bi‘tFt}s“" or
to IL-4 but not IL- 13, and T cell expansion
allc} éﬁgﬁlgisto contribute to the inhibitory effects of
I L- ’ﬂkmfbﬂxgﬁomlaxmnm:ﬂ ofithe Méts ishert linfitddgn itk forfrQ, InlnhanyZases,

€40 ex t bl e for th
the BB eT e -2 FTU DB PN 609 5 BB er, 2. 8
prirt@dMeRi, H&ﬁﬂngfanhﬂ)%pﬁéﬁ%g NLQ; a iabel?élr printddhaéte However, the

secretion o from found that |IL-21 nmay
1nf0mfatlum1 wt@rhaé cpn alsoibe pmmd@ﬂ i othiar foummats, sugyE ag pepyfeyreadable

ont.ri bute.to th u |on ato
mae, Pidh e O O b Fedniing et %%Ir%l? B and
1nf(ﬁ'HlahHﬁ£ matéedl bPRNA is bbmast 1ﬁibﬁﬁbthﬁ1ab phiysiesl adﬂﬁ@i $mail
drawn i nto heparini zed VACUTAI NE tubesm%
addmg;wdiSﬁe,\ﬁréﬂkplmﬂ)e numbeb Mlereaisee ef 1h§ optesn sbsigntiye

oI o IO s B nd

her@l'nand:oafse A& CFb6tthationhll hatSGalweh hlso be Ipcbvh)dlidt iamnmp kedbmation
containing IxIO6/m irradiated (1500 RAD) aut ol ogous
of fopRetsas feeders, in RPM containing 10%
hea
L 4150 S TR o
othElEiMﬁedmnts plchtasd selvieht & bufiferyla sEHfliAer, (aSirgremyativafa Bavoping
esh nmedi a was added | ack ut contai niergigent

days,
R T S i S
n{‘fW%at'l Q-C(?ndlti"cfn or Aok ks diBE@ Abre B!

urran I L- I'nc., Mnneapolis, W) . hese
atoplevhﬂosdme@ e, dghma,mt«;p;d d@madcs.,@rtallcngat ihiitis. oAlteraatively, the

othé? %nglt(cald{]e%ts (:Et(r)lrbe‘r;llrrllélude(cjiD4 Qheq?{] %th A %ferent compositions or containers

than IL-21 pathway agonist. In such embodiments, the kit can include instructions for

admixing IL-21 pathway agonist and the other ingredients, or for using IL-21 pathway

agonist together with the other ingredients.
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anti body activation, PBMC were plated wwth 1 ng/m

anti - human CD40 (BD Pharm ngen) in the presence of
w@yiokiaes. For both PHA- and anti-CD40- acti vBECBUS2005/017514

cul tures, nedia containing fresh cytokines was added

every 4 days. On day 14-21 of PHA cultures, or day

6-1 i . ] ' cult , di a
s o a3 EROK 05ed it DM St MO, iU
lycpihelizedtionm fdd preferred fhee GL-21 hpathvoryeagonist sk subsrniigllyr mige
for |Ig duct Lon under conditions _ of antj-CD40 o
L aﬁﬁan W@ﬁ]ﬁaé Ehatyappgondstiispoxided i 2 Bayidsolpéion, the liquid
i . r _ ] . at - .1 .
g pant o gl oSl il
prefepgivcVihsn lat2é pathwayegonistie gravidedeas walried iformy re¢cegtitotibh

Bcell entic nt cocktail (ROSEITESEP(tm, StenCell
a5t e SOa o £ lfBleso NSC e et & ¢l gagter or
budes] ckn 6stdmally bebajvedkdan @iy di.ng to the manufacturer’s

instructions. The resulting popul ati on was > 88% CD20+

B ceilieit qgn drglude apeios nsire eentainers forthe osndsifion eendaining IL-21

y QL . jrradiated (1500 aut ol ogou
iRl 14 sdhud Sl e i opt e B o, Siigers
or aomhpirtdgnte foralyd @npraiiioasnd esforhitemhabingtétial. @or dR¥mple e

of cylture, nedia was _harvested for determ nation of

CORRPFHBRYGAN ke coniainadima bogie, Fiaden syignaes and e anformmticaal
e e
sepanate cle@entshod tielcit greDirtatred vithid akingleyssdivided ednis@er. For

exifite; o GOmRPL B P EERBR S BorS, Ihl Goarites BraUdAGIed
thepeth ey infdiaferfal AR Sththe Bl O la%/l‘?‘tIﬁ SoMBERMbRARRSR the kit

)

for 1 hour with 0.5% gelatin and

inghasiey @iphyrnlity(e.6l. ndaekd) of Sidjmidnal Sontainees, sachMohtainin@Be or more
| hed with BBS i ni 0,,05% T - 20

o R B S P T B OB Bt vor

exdriplod@s kiindhides alRiaRHWTSyriffe), :ﬁ‘ﬁpdlé‘s@tfoif ﬁcﬁ%@% oer'.rbﬁi@fey Pcks,

standards for 4 hours at roomtenperature.
eaeeontaiynga simskpmitrese af LipP hpathwag agonistc Tbatceutainers of the kits

S 4 ' potinylat ti body..
caf AT A2 SORMOFRE, Hhbbneblelo PhileeT b Rlist PraRhtion),
anBooliglthight.ogy Associ ates). Plates were washed and

ed wth HRP-|abel ed streptavidin (Southern

i ncyba ( |
B othge%ﬁ<9PBWHK§§%¢%3&WIGP§PR&M%&§rad@émﬁtoaéiﬁmtoém

colfbFion, V2.2 VARKR iy, SEAGOIEtol hibhiol BSGL UABEE (5.
eyadidppey), Bwahl(¢4€1 2 caiteh sirbartvesuden awat)S6r iy swels delbaey dévice.

a_ SPECTRA t | gt e reader. (Mol ecul ar Devi ces
In gpreferred ‘P%’, tﬁﬁg\?‘.’w‘f K aBrlﬂléqSertoé 2p #npiReteblerimns ot ype
specificity, purified human IgM 119G isotypes, or |gA
AtdBODBioRsst ARSI RbAsMhegen. San Diego, CA) were run in
the I gk and g4 ELI SAs and produced no signal . The
| i mi"Atqfic'sefess to a/groyp of disbided @ herElopd\iseFRen n Inmeitéd -
he |i Hit of se{lsi_t ivity of the IO%G4 ELI SA was 4
tenfignayito deyalonarhallesgig reaction. Exapapdnsiol atopiadisarders inalnde allergy,
ant.s: { ] j assay kits for
ol A Sopic SRy, ARG Y AP O
sendisthinai i g pkerdtgbically heterogeneous disorder associated with intermittent

respiratory symptoms such as, e.g., bronchial hyperresponsiveness and reversible

airflow obstruction. Immunohistopathologic features of asthma include, e.g.,
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pg/m ), 1L-12 (Biosource International; sensitivity <
2 pg/mM), IFN-g (R&D Systens; sensitivity < 8 pg/mn)
wW@r00FER298Hl (R&D Systens, sensitivity < 7 pg/ nPQT/US2005/017514
Proliferation Assays ¥ Enriched human B cells were
cultured in RPM containing 10% FBS, 50 U ni
deRgIt6h bf hiﬁva)fgpif}féﬂ(uﬁl, c LG EPUQIBROR bereatMhle bakdtbehfhithbrane;
at 2xI G/ well 1 n 96-wel I “round-bottom pl ates. i
edeme;im@bgell agivetibmrall isftanirhatdsy celldnilrativn (g eneutwpbids

as descrifbed above da culture e | .
cofRotip: ST PRBPTNRY. Sy dn i BRASREior SR bR o airway
hyR&sdspousivdibss, ol AMAEHE hebteotichot@isgiction) aughaplag

iber filter mats. 3Hthym di ne incorporation was

foreationnairay Wyl renepseting @ind ofher saspsafosouymutorys. Apdbtsi s

ol S A bes R RS F Bl s i BBl il
La B9tiplom&Eéy allebBbkhinkis €haufeter) athais itthg auhing dnedaimgeor
and apoptosis neasured at 24 and 48 hours fal | ow

stdicnasPHANG el evesn 64 1L nathist agonit M%@WWFWJ t%
axr%ﬂef%’fé SneVO_I‘FIllgl‘g o«’i&?%s 2 yﬁﬁiultgtgms.u gated anti human CD19 (BD

arm ngen) r es at room tenperature and
was heidpicienmatitisism clhaintbe longslastohg® diseasd thidt affees therskin.

s anal.yzed usi a. BD FACSCal i bur, cyt t er and
ISP RTLROCL Blop P T GATP s B JroT A PUBHoPg - G
4268 IrPatBhic BN ratfls, BeGRinl caf BEddH ESutrenRlly RcASIRdR2 b Bliness,

frommecrotiter wells, washed with PBS, I'ysed with RLT

swisllinzeeracidnagesepingcclear Vi aud Analty\prusting anst soeling dinaneny

HREDDER( t 1) .,.RNA od_usingqt :
o P Rt ARy S SRR T Sk s pyfbhagons o
flarddy F1EtddBYSperivay Whee thesRinSiipk@tek 0f clead uPEhtifv(ciliéd

of sterile transcripts. nmRNA prepared as descri bed
remisgig8shas transcribed to cDNA using the Pronega

R T SAROE ' o MR
AR AR P S By M908 i

th\SvANT &gt biMnflafaimdioh of B9 skim satopieaieaniitiyis deimodPabmmon of
Alto, CA) and the_follow n% prier sequ n‘ﬁes and

the-Byay tynsh et ccaampHERAPEH T fPPiederpatsls 1&?1& < gligggicicontact

ec%ﬂ%’#cﬁnﬁ%ﬁ: e HChy, mbpy %gtl(?lg&;g&% RGOSk Rason{BihRy conact
gernmine transcript’’was anplified in 38 cycles of

wiilvh sulistanea ttat tiie iDd@ne §FEN renognizdCasuoraign, pnénasmigoadyy or

MESECL IR 0 TN Y0

in€1fi@s redilst iR hIngFarld RASAE WHefe 1B ERINAAPLhE o LoWtAR with an
cycles of '1 mnute each at 940C, 69C, and 74C usin

a
allgbgen dors o s causingalstpriener with an it sevisABdcid ¢ Rleaniog

le revers riner. .Priers were .prepared Eu nt e
oep @, R PEEG R UighidoRF PR BEBRAERE Rih e B
haA@84MBER | GIrIhERBE chiatichtgized By ClietdibspMTisetes theeiddh dndrBRim);

RT- PCR. Total RNA was isolated fromcells using the

nerNEABRtH) (sedlnpatihes of theadfaron b hesk ilqyyer@gs, wrists, or forearms

I e e
scfadtedds euririnik e€dnii (osinshars patchesolirritafed BRinkinost Ebnm@ion on

Corp., Foster City, CA). and synt hesized by,
the arrrl?s, back, buttocks, an){i lower) legs-that r¥1ay be crusted, sczhng, and extremely

itchy); seborrheic eczema (yellowish, oily, scaly patches of skin on the scalp, face, and
occasionally other parts of the body). Additional particular symptoms include stasis

dermatitis, atopic pleat (Dennie-Morgan fold), cheilitis, hyperlinear palms,
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Eurogentec. Probes were | abeled on the 5 end with the

reporter dye, 6- carboxyfluorescein (FAM and on the
wW@2008nt2988 t h t he quencher dye PCT/US2005/017514

6- car boxyt et r anet hyl rhodam ne (TAMRA). Reactions were

set up using a reverse transcriptase g-PCR

hyp,%kﬁfgﬁﬁhtex(dyaﬁds(: Ewlmlg el heed beedohe Drkg irddolbiefigh 3 anNAYion

es were run.in duplicate on the

.S
OTM%@C aw%ﬂ%lﬁ@é%ilé@ﬂﬂf&@ﬁsy&a@mee ABg|urtiearia. An

LB B S

sympohs. at 950C and (1) 1' cycle at 600C. Data was
anal yzedl 1" using PRI SM 7000(tn) software. Each result
was fit to a standard curve generated froma positive
control source of RNA and expression val ues were
AsBs e Evaiehting CanBidake Sbadtd stical anal ysis. Al
observations were reproduced in 2 - 6 separate

expe‘rvanetbt of asEl@tsatré)aB.ta\ﬂEEle td EiatEd bardhi QP SgenEels., for use as
iﬁg@ §1 using student's t-test. For analysis cytokl ne
an PREVGRY as@@Sﬁo?rc?é}Jéf?f Ioppthwayhansagsnist-t BressplaptastivigEassays

I
ol 202 70 B bl AL AP, R o
(ZQQ@b Immw’t)niﬁal—ZOFd}hemhgys ican bé usetto kvaleate fiireeibsaliog of @E

in bulk c replicate

ki d
1 pplpest e P G At Sabocagiie. e din A ypop e man st activity
(e.£; Becaters 500'7? ' ij‘dr&}?%' bilﬁb@itfc' Bty oﬁﬁﬁ&' lt}g;%?]tr#mezd]r more of the

enhances 1L-4 dri ven esis In
follnyviamamayselirom Kasglgn Qwﬂt @GA02)e s1epriai ﬁhaﬂ' 71| ma]nfehﬂon assay (e.g.,

o R ERERA LA, Gil rre s
Fidtire PC @the%@oﬂeﬂﬁéﬁﬁ&ﬂeﬂ%l%réﬁ Aft?lr NK o!oh&%él\;}%ghty §8 gg/m

process, B cells were enH
Figyee 4 pi/theaﬁdemﬁmmnnedtrddremet lm ﬂ]&tplremmhbl 5)n t he
pre of |

und ?1 ?Jﬁs%ysl_fioﬁg’[ymo&ﬁtzfl or EBIF?WYE%CWP@C%EWq sty
limd¥tion, 3osBidescRibed &1: OMRtehBPR&Icolsif %HRIHB}O &/nEd ng D Hehn,

of IL-4 or IL- 13, none of the wells con al ne

A. ¥ kopisbegks Dk MasguliaskE YL Skavach, 3 ISémbglEPpb c@mmm@ubhshmg
ARl amd ek b Snfence kP B3GR Ul Bl Gampnocyte

Futofon 3vili- ? E9;ﬂ@hh@1|téﬁb£hﬁni@glo'gi¢t§tdtﬁesﬁﬂ ﬂlﬁﬁ’lﬁ@l%)i MerfeictWt 81, Proc.
ou Imtuln ILLutlon anal ysSI'sS was n

Nafbohfash $6id0r DAc AP SA PR HEE b ety fnmanol. 126:1963-

1974‘29@?%&5‘ et 41 TIAIRGS o1 of35l3%4ﬁ(3§%,t f'rgr 8. ThiGh gtczﬂl Y U8R unot.

aken to I'ndicate an increase etjuency
137:3¢24p3 0 t98ﬁg TBkaiek hh, J. Bodinholotd(0508-512,29883; t]%Derhharﬂa éfal.,

P A £ B AR | et o °Verum1

T I 1
1281%%%732“?86%&%?& %‘%Wﬁ%w?%ﬁék?ﬁé?%a%éé kel dalo)

Imlvwm 137:3494a3 500 1989; Besamanttall, - IBology £1:2992- 119984 Takai et al.,

R A T R NV

1991@Beometsm T Cltnrh @R MEH 3003098 O gblre Ce | ocus. |L-4 and
I L-13 al so i nduced generatl on of the 1g4 gernmine

t r afiseys fr T-eglydensn lmmmloglnbldurrewnswmdsgmMWltchmg
(Wﬂl!:‘h V4v1lPirdeJ11Jrfy émgllxé) Offiend Srope?ns fhat f fd I(ﬁllaﬁ tl“ el d%Bé’rPd%ﬁ% anltlgcéy

responses and that affect Th1/Th2 profiles) include, without limitation, those described
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production and release fromthe cells (Figure ID). In
contrast, IL-21 alone generated only background | evel s
w@boosgaeoger m i ne transcript (Figure 1C), but dPCI/US2005/017514
stinmulate low |l evels Bf I g& release into the
supernatant of anti-CD40 mAb-treated B cells.
1nAVIdh§zler§leJ Ihnithol. Q44:5048-3033,1990;3nd tAseMG! fsr BrrBAfgRMion: In
g&A _production over levels seen with IL-4 or IL-13

vwa? grtbodppgiugtignpMondy J +1a apd vasqukp M- /e Cpgent Rygiocols in
I.mﬁﬁi.n fEf o éd]%taﬁ %h% St S8 ghls. §116V‘!Po‘hna\?ﬂﬁ>¢aﬁ&358é{§,
cultu (0] uman

ates ‘proliferation
Tocrmitb5199I4at have been treated with anti- CD40 nmAb (22),

Bl B G B e
pr&%ﬁ’ﬁ hat %e&%it@ brEdBidnt! ?r'“l‘hrl itk Bre‘éﬁdﬂsesﬁ 'i&!h!xcfee

could hél'p to account for the en anced Fevel s’ o
hlmtaﬂlongt@ases@@mbad in:Heurpene Perioeplnin mmmloggeEd\balJ uEt @dhgan

A Kot 05 HhririeRie E, 8E PRl st e e %a{»hsmng

Adsbaatés @ﬁmvml@sidmsrs@ﬁhbe m%te& S Bl VEAId RSN Sorl MYSIeSLy18Sboyt

wth IL-4 or 1L-13 alone (Figure 2). IL-21 enhances

Fung@nsy iht3h1e95 Chaptar Lrimmunolegie stadiernNtdumansyy Takabet ali 1.h
L+ t
il (e ane oo dharhal T gl a0 S R

Bemgimmmnal'r JcBhh8nol) 149: mmmnm | proliferation (22,
23, 35),..and, potenti ates cytok| ne Qducti on in the

pr ed2sndtie pelirdependent asvays (¥ igh H@l ifleatifn amapp piists Bioteins
ex?fé§§e'd Rhinde §A413 't}éa% Qét];vau"ﬁaﬁ@é Pl %llsg 1£c1 > witholi firife & é ?Jn

o Invéstigate IL- fects on | action ‘un
theserddsdribed sn:iGuenhetch, T Inmhimel. v1é|463é+5dé m%slmba atal., Journal of

B RO S B s M e RS otogy
15%0413079 L19¢§ Iid?géifok ¥€all, ggurﬁal%i%&abﬁﬁenthgﬁem&e 182:255-260,

nmeasured in the Supernatants 7 to 14 days |ater,
19@6rﬁ§a1nataloifpumalimf Mirodogyr 67: 4_0612340691_194913 Puenicted, Sc1ence

2ofRRS e RS R Ul b5 BB o5
1268 1989] BRAr@wsiesd af. rm&hﬁ@ % olihial Thvékti htRﬁﬁM 7188701 904;nd
IL-4 + IL- 21, and i ncreased from19%with 1'L-13 al one

Inghg a5 gbs, Jgneal of Experimental MediaipmET126Hn64001990.t hi s, EL- 4

? : a:és c%ﬁg PP Ps&%g'gf}litg SI%S'HEVL‘Q Z)t<§s§ s (o C'grl} ‘8{11 idﬁlﬁtqeg(,e St Shers,
provains tlet pﬁﬁemtrapbﬂesm\p afteesuperaafigdnlindictiohiagd pt&hs that tegdlbte

bl ocks | gE synthesjs in unfractionated PBMC stinul ated
YI%P}P?PYMI%EQG%PQ include, withouy limitagipn. dhose desopibed ity known

Dag i0f ?tla?Lé%ton{ 1Ae; 9383, $697. T gcz?étpﬁ.;gllé@&'ﬁﬁa 7:659-

ects o e i nvestT gaté nder co fons'in
670h198; Gorazyesst abyCarchr Rewarhi Sr?oalt%(in%/h,sw@épmﬂdeﬁm Qell T

co s LE Raeligtieh. Jiatal P FineloE oA e L99gh Zamai o

al. é%ﬂgme%qq @QC@W oot dokcz_%z%t a|1 Lmtéiﬁatldlﬁﬁ 1()? ?ﬁ@&l@gy

hé ‘supernat ant "wi t hi n 1 days. n
1@3&648dé9%?ndent system |L-4- dr| ven | gE pr oduct| on vvas

bl d b , i ch the levels
o A SR it i dete By Yt e Bt e
deﬁﬁbﬁxﬁ@ﬁtﬂﬂcﬁu&g wlmguﬂqmﬂatfdnnmo@@aés%nﬁﬁ%eﬁﬁ% difap nBﬂ)Z‘c%
alone to 6%w th IL- 4 + IL-

841deklds 1 9%y Fine ef pi. sC@hlﬂ@demglqgaﬂSééé irlme}?%gﬁaly etal,

synthesis was initiated with
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IL-1 3. Cells treated with IL- 13 + IL-21 produced
nmore | gE than those treated with IL- 13 alone (Figure
WA 2008)112985 had been seen with purified B cel | sSPCFUS008017514
| A). The percentage of |gE-producing wells increased
from31%wth IL-13 alone to 68%wth IL- 13 + |L-21.
BloTofa“ésF@7be7?§af9‘9%U%mtéi‘§f Prob dtSALRERING SR, §§*7§48b7§51
not to I'L hése observati ons point to a
192kl | - dependent mechani smfor the i nh| bi tory act ivity

of IL-21 on |]L-4-driven | duc n this stem
To ASTORET cvabeles aten e TAR aHf dospiad ey it it ol ol
(1985 BhdcNFaki’ AARE BEDUSANO MRS 78 X@T7 6 €Hor é%frﬁbld:’ E¥hlnated cells (e.g.,

stinulation, le germine transcript was detectable
celtsctrdatedaittean aghuliist oo a carfdidate agapist) gan by lysedypad gyresige

.LL-21 bl d l
hiphabiFLp B e anr et PR R R e @ eliBeing,
anfiid YC trheR pféfmﬂlt@teﬁ%zlﬂaﬂld]@cdnrtﬁélﬁm bwiludiad mﬁéﬁz&mbb&reé spcific

3 (Figure 4C). I1L-21 increases | roduct| on in

fommdmg OAGIEY CPBRONE &g &t WHibedY tp I%HA‘ ATyprotein, e.g,,

STPI:II% stimulated PBMC cultures, treatnment with IL-4 or
IAL 13 induced high levels of 1g4 gernmine transcript.
PBMC treated with IL-21 or wwth no added cyt oki ne al so
showed detectable transcript (Figure 4C). By day

14-15, much, higher, 1 evels of 1g&4 were found in
AMM@E@@@‘—JE@E&@H I eated with IL-21 than in

those treated with IL- 4 1
S Sl H 0 SO e o
sul%ﬂ@‘le B! esleiahiadNan WHeT paamettel Foodxafipld, ths'irr%caﬁdie obtained

Figure 4D). CD4OL expression is_maintaj ned
frope e gehiews opfan inchugde culfyre celfs. ixespjarg samples gan IPfLQbé?LmB‘hOT

nd I t P
cefifg 8 5T PR, Bl T PoSR Mty S ASRIARE wHRE Bk hati
flupd, @eltebidspimal figysreandiiotid fluidpailtuast cellaleg, ssue cul@idé Oells),
was used to directly c¢ross-link Oin PB%/HC cul tures,
bupeal pwalei, srowgtwashoteoli GEnesbigere ARONOPH PaEH $&:8p BIOPBY 4
as§ Ea{tggge 3). Thus, we considered the possibility that
-2”"1 reduced CD40OL expression by PBMC stinul at ed
Wi t IMEthlédsafa)d evdluatingCRKineriRi¢ls ingludaloialuatingdicleic acids to
ress sthou ht to, be transcr.ipti .
e RN g a5 A gpdtaicip et Tpre (Bem i) B gt ipe
pr&%‘ﬁ ko Hét@&stﬁé é)%klh@i’cﬁ‘élﬁ Wik161Aciak biﬂ-’l!o@év%ﬁla%aw@k usmg RT-
tures early after addition of cytokine (day ,
PGR (g} quastitativa® GR)ion nuc(lquay'lclmlcrcmram lalﬁtemgs@amg c¥valuated,

measur abl e |§rthe cel | suaernsat ants. At both tine
€ ot &MATPLITEPAR & PRSP 0r 1L-4 + 1L-21 showed
strongs {EI @HREMSH B ofdhhendas@iys ot ptanhy,Bissource

with IL-21 al one were not el evated over those seen

IntomatioprlaCampglle & ompyidenassay fergrnthiat sarhs @%}904 e sy 1.

AT St A AR PR SR T it

seﬁﬁﬁwtssk R3JR SMPGFIHRR Wlﬂﬁaﬁ%ﬁtlﬁ)ftﬁ bE<ZhpofiaR ssmcmm@mm
transcription, indicating that CDAOL expression
Pm@om@tAnr@dSmn Gﬁél@ﬁ, Baesttelt Technelogy Gmﬁeb)rprmgées Comprehenswe

tion .S in i.nduces expression of
re?g_e,@s&%r eralugtine ‘%@Bgfr iCHiok] nseLr\"}\ﬁcgnecedone to address
whet Tigfse Wc@aideem b@ﬁse@&lé\eﬁdlmmh alitekt, d.&.; Yefar, dudig dr after
PBMC with IL-21 resulted in
administration of an IL-21 pathway modulator (e.g., agonist or antagonist). For

example, to determine if such agonist causes a statistically significant change in the
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generation of cytokines that block IgE production. The

ability of IFN-g to antagoni ze I gE synthesis has been
wowdosActssy act eri zed (10, 13, 14, 39), and | L-ZRCT/BS2005/017514

known to stinmulate | Fi\-g gene transcription in human T

and NK cells (36, 40). Therefore, the expression of

C wasyre HAns 2

oyl R AR S PTG 136, ¢ oot B Bt GPMceptable
chaxiges, elgesto albxehin erapge of herenal bAnswokipt, a@sIldet gt BbdreIFNy.

| FN- g gene expression was seen under all treatnent
Infegpetion; frma the gxplughine ¢an byy used te wedulatgibe desgee ebihe@gpmist.

ass [
s Sty ARE S RERAHE o s R BERLERE 00
exdmplaj AlphaDidgnbiticAhtefhdatpunale Ifk) (SahlAtgonib,FRK pproxales aii ERISA kit
wer e f.ound bo in_ cultur reated with IL-4 + | L-21,
for fiYaWﬁF%ﬂ‘_Pﬁ@ o%éqqsﬁﬁﬁiaﬁ%ra@@ea,mgn PRe tBadiment, if
Igk I8k Gfb Mt [dBcrbased %o Teybis wahin (13 r!&ﬂle‘af alrﬁﬁn@réﬁg}&%' on
was mai ntained. |L-21 induces |IL-10 production by
adiBlisration of thedb-21xtgonist et bepinodasetlj ©g., by irckeasihg dosage or
expressiaon of IL-12Rb. IL-10is a nulti-potent
SRt e B ProRAEIORaLT PEBRRLReRERUE ] of PRpEIegst spow 5. 18,
or2hAblgbit (21) B cell 1gE synthesis, depending on the
presence of other cytokines or co-stinulatory signals.
We asked whether IL-10 was produced in IL-21 - treated
PBMC cul tures and coul d W&w expl ain the inhibition

of roduction th was. seen in the presence qof .

1L 47 e atogi et Bt Sopisee hp Al gradzs PONelgo is
prdibtvive. Botdhsé 1L -BiEAd 31118} 8¢ 8 de SWtEFeBSMbIRAS f BRAN IeE and

where | gE production was inhibited (Figure 4), and in
IgGhtaddiciond ageiss stayrregulate thechdlange bstwern theseiseéBpes tehiafleence

| Product.i on s.not .inhibi,ted (FEi gure ..
sugefitRiras b ResBudtnt LrAY Bt RE phrethlR SR awitety ¢ ne
reddidHRIf6R bef inkleagks 95G4 becrdibn(Uy i FFEMB) -In B8@tkast g"i@s effects

. PCR analysis confirned that I'L-21 increased IL-10
in thegarineisysiempli-21 Hhibitien ebbemalsEqwednojing e moba dinestt effect

se o) 4 r | L,- 1
on P TR SR ol RLOtb BB R 7 oo abls SRS,
anfithelyPHArtEérinoie, dlex didhbiblesk Isiftodicdd MotespHBE EOIB 18N cells
inhibitory effect of I1L-21 on I gE production . Several

respppbio gt Btingb E-h 3 andoesi] expapsierneppearsie seMribye to the

intB Y Bl S0t 1251 B 1@ Flonciiont N ST - REVE 10 Ebag
expressiiMior apbptusiesas Pasponsidle s theinBibitory éfddct.i n cel | s
treated with IL-4 or |IL- 13, in the presence or

abs éneqniggst tp fits jndirect inhibitiensef IgE producen.dbt2 IgkimulatedR b

sed it GHIRGR R PRMI AR ToliN) it N 41 iy fuchis dpld B or
bothduinthndgE iaad SxG4rand ymscootuibuitefto the degulatidni bf dtopiy rekfiecs.
of 1L-21 on IL-4-driven IgE production. |L-21 does not
drive B cell apoptosis in PHA-stinulated PBMC cul tures
IL- 2 1 has been shown to induce apoptosis of

Maégﬁg@mmmb@@ B cells (25). Thus, it is possible that
B celTs of PHA-stinulated PBMC cultures treated with

| L- 2BME i@ ]diioh 48 chitura P Peyisterd blcyadrim hedlthyRmah@nors was
decrease iI.n IC?E production. In order to address this

dravaigto hepppiniged MG BATNEME tibpse(BI. AV prdainiiaw oRth)-- CD
Mrionh@edr4E1HE &E¥ iB156L b ce@Rfigation over HISTOPAQUE-1077m

(Sigma, St. Louis, MO). For culture of whole PBMC, cells were plated at 2x10%ml in

46



10

15

20

assayed for binding of PI and FI TC annexin by flow
cytonetry. Late apoptotic cells (Pf / FITC annexin +)
w@ouwbd12983 di sti ngui shed fromearly apoptotic (FRITESR05017514
FI TCannexin 1) or viable (Plneg / FITC annexin neg) B
cells. Results show that addition of IL- 2 1 resulted
96-wéll uflil-bottomtieAsatdifing he1(Panrientnagd (650ERAR) cauto¢ogous

CD19+ cel | IL-4 - treated cult
PG s Fecdesapo i patsineibls b it ef B thLeeSin

| 3 [
50 R AN kS s AT e
witlP® AOMAIPH AP a) nb&ftertz s, 8hdsB eledtf wad addéd mkingEHA but
pro uction. Addi ng back I 13 does not restore g

confaimgugi2§ hg/mlirecoribit@nt hemee IL-dior 0 pE/ml rgepmbipant imman IL-13,

- SRS AR %) LOSAPSON R . s

1evedfwalér&te4&une%yaﬁ,k@dtrm foe éadkmwm&s &foe antHiCI240 moivobenal
cyt oki nes woul d have a net activating or inhibi tory
antibédyeastivatites BHBMC steoveldted eith 1 ns/ntl@ﬁﬁriwmam&@%ﬁ

P b e S R oW e

cultﬁrlée\ BbdildbihiReh chtoRice aniatided dved taﬂ@sEDera@HIW ef
whereas addition of IL-4 reduced the Ig

PH# ICBHW‘@GA ayiday Ra2 afastitd4mppocdena amp}aoﬁmng?reﬁﬁp%ﬁl%&'as
B SRR e g Bk oA
timé anur@d‘ i 0gH productiodundayeonditinns we anti-GB40itreatnent noxﬁBME':d to

stimulated with an 0. an IL4 t he, addj.t.i
PHA stipepilafions Collp a@egﬁqgafgggmm <<§a¢f.| E@ZE 1?; (dﬁﬁzé :}#5) P’a@f course
?N{,'Fﬂt y an e addition o
Ofcluﬁmg ocks 1 ‘production (Figure 4). In order to
heIBceldaemmhrﬂleat t PRREEC mhlsted\ea tdesonibed Elm-eafmrc wnsubaic®BIfl B
were treated jth 1L-4
celliGRriE e ogal kPR HRAR 4 oG AT B s tbouter

BriGEbiuh®iS Cahida ]anﬂ'chéPB'isdleﬂE’d Ricbrdi oﬁh@ﬂi&ﬁﬁfa@tﬂreﬂ@lﬂ

rat her bodsted I'evels of |gE above those seen with
instructiong| SheresHiiny p@\ge)tlonmw 83t GDUB colds Bpelts wege plated

o 2 B RToB SbBb LT sl 550y i lepops povec
as fEEIHAE And 86atBd QAU Gt DAY MBIkl Btitaideér Icyﬂ‘oaﬂhleﬁhs%dbscnbed
PBMC. In these studies, PHA-stinmulated T cell

aboygp Onglay6- el itues mpdisgyasharvasisd foxdaterminationiof antibady
thf IL-4 + IL-21 . Because T cells can respond to |L-4,
¥ is possi bl e that IL-4 beconmes depleted fromthese
cultures. According to this scenario, initial le
transcript can be seen on days 3-5 (Figure 4C), but
once T cell nunbers becone too high, the IL-4 |evels

cannot sustain B cell I1gE or 1g&4 production. Because
T cells do not interact with IL-13, this cytokine
woul d not be depleted, and B cell 1gE production could

be sustained in PHA and IL-13-treated cultures. In
order to test the hypothesis that T cell expansion
contributes to the reduced IgE production in
PHA-stinmul ated cultures treated wth IL-4 and |L-21,
PBMC were irradi ated foll ow ng PHA stinul ation.
Purified B cells were added back to conprise 20% of
the culture, to approximate the B cell frequency of
normal PBMC. The cells were treated with cytokines as
above, and | gE production was exam ned on day 13.
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Wth T cell expansion prevented by irradiation, the
addition of I1L-21 did not reduce IL- 4 nediated |IgE
w@e@dncdsdn (Figure 10A). In non-irradi ated cuP€TIUSE®05/017514
set up in parallel, hbowever, 1L-21 did result in
decreased | gE production (Figure 10B), in agreenent
W RITER Wl RO sdindsl 9118 Ml (EFRTSAAISREN AR
suggest thmat tne apparen ecrease In I gk productio
Cos&8 U dtor) MAY aereacbdicdiwith 0{ighnhl-gdht drgi-himdn Igh (KRt kd,,
PHA-sti nmul ated11- PBMC was secondary to |ynphocyte
Gaithprsbarig dMDa o3 wahnliseuss agtithwsrandg@é Powher Faotpchnslogy.

D scussj.on |.0E swic conbi nati aon,. ' [
AU Sifoety il & POER AR, BN b PSS
buffer, PHI 9/6 o9& fRhakt QIT. OPlateh ¥etebloeitcd foNEhburamisic 0.5p8 gel@hitand

}II engagenment of the B cell surface CD40 antigen to
1%ppolypinelpyarbding ABigmanst ERuiscMohin RBS: diptpspyre washed with
PHQSREIARE Y594 T TR OB el MR thABal il Sorum or human
IgP (Biddedi g0t Kerfiebunie MEpsrdg64 (Sigmal &ptypb stantards édrfidatuss at

on human | gE production _have not been explor %da(tﬁlgln
ToQfa i gperayye. veashinewih PRe-Tarqeacplates pvefq ingubatd fop adipurs

' a0 o f lheindah
at k6t B, o 0GR R BRIy oicBiol BRAR Bufh Igk (KPL) or
IgGaiSiontthan Biotkthndlogyakssbeiaws). Ridtas wese washed mdintaraged with

et D N T e
tefag 2 Plafedhwerb NASedBHRR ARk AH SvifiORE bérloRi¥ase dubstrdid BaRBIe
cell proliferation (22) or B cell apoptosis (25). hi

(Kl ke spstienwas stopied thl adding 0. YEHGIe @nd ebsprbanee at 459 nm was

4 1 i . . .

rel R TRA NS o P b R PSR DY b Syl & e

Inlokdet IRdlebrstbRiTbotYpESHebidicRy, pigified hiethah @SVI| IuG 1s6typbss opIgA
serum | gE conpared to w | d-%e m ce (23), _and produce

(B Bisseienasy Bhamengeny San hieeos (i Aesexundh thst [ nd JeGH FLISAs
ol SO 2P 0E Bl e RIS . T

lithit 00 sdksitiaity o theAgh4 BMSAovasrdeppiml. t hat | L-21 enhances
IL-4- or. IL- 13- nedjated |gE production by isolated
huneeytekine pnalysis. chtj?k%‘@ﬁ%‘ﬁiﬁ %@gﬁmﬁgywﬁm@ey grmined
. i i_ b= o ooee s %_ P
AR RAR LB (RoE e rRidharini Clthabto AR SenpiYiE 0
patinl)hITan? (Bick¥tRcerhbernitémial; sensitivigre peptndhdFly (&0 GyBems;
cells express |IL-21 receptor, and IL-21 can poQtentiate

seasitivinCoBee/ml)en d&8HP B(RED Systcans, peribvity s { gD ve

obseg v ner d i.di i i L-4

or SRR £8REC Sl hilhil) BechE G Rl i RPY
collfdiging 11 0% FBE) 008/ peniefllih,dd 1y atstedpianycg@mMhLighgamine at
resence of |L-21 ma% be.a consequence,

r

P ’ alt I easgf:1 4 n

2x14r/well gn 9¢-weflroppdbaiiern phatese AntiG 4R sramqclops! aabhedynd,
Y iy ; - '

RhEN Gt bl el ools: Hn 4%, SRRALCY Rrc 1A with 0.5
pCivwell ?jilthymid?risﬁg?ﬂm&' lnf(em N BII‘@ qustom?%rbdl); amd havmmd_ 5 llr?feljtter

condi tions - ocked. synthesis driven -
onp glagp ibgrfilier gatsay %kiﬁ-&lu%gws dncomiR R Vs fee%’é%ed% Liquid
chﬁliﬁlﬁgﬁg&%ﬁﬁgpoi nt to a T cell-dependent nechani sm as

Apoptosis assay. Apoptotis was measured by flow cytometry using a Annexin

V-FITC Apoptosis Detection Kit (Calbiochem, La Jolla, CA). PBMC were cultured as

-

described above, and apoptosis measured at 24 and 48 hours following addition of
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cell mtogen and T cells respond to IL-4 but not IL-1
3. Because anti-CD40 anti bodycoul d overcone the
WO pdwshi1298DNn, CDAOL function or expression is PCT/US2005/017514
i mpl i cated. Moreover,” we observed le gerniine
transcript in the absence of IgE synthesis, which is

cyfoltfedctend ﬁéﬂe%&fbaﬂéﬁf\ﬁﬁi SmeRinGRFPEC %ﬁ@mwﬁhgzﬂ&l arffi4)

or CD40 signalling (45). Neverthel ess,
human §5219 @I%th1mnhf0e 15 awiniitss atigom tnmpenaglw and peshtedi n

d d b
Py B Rt st s icRoof ol ERRED AR By PR EAGHCalibu
cym{dter&uﬂfc&nausst@@@dv&et(BmBiblsasﬂfce?) cell - B cell

interaction in this system or reduce the strength of

t he Rt agolatiogn 4In dassé\x&%BM@yqr&p@ib@ﬂmﬁseC@é &ere pooled from

oS8 P, GBS RARPEAS: Fropd RO SHEFTQURGLE. Phlengp e,
and Bieparbd)witlPQIASHREDDHERIS) RN v ppepacsd dstnpahs ROFA MIBE® Kt

cytokines in cultyres in which | gE was produced or
(QiggpiAcceding eymany 9IURES IBEWEPRY in al | cul tures, but

showgdeRe. tﬁﬁs%ﬁ%h@ﬁ @'% MhtRa !é[%gok §t§§ie.scran%;€ﬂﬂ§ X A prepared
transcription S el cl - -tlnua?ea
as BaivEbediaiave esis tﬁanscmyecé aneEDNAnsirty the vonmega Revpee (Tar(sdfiption
. ,butvvas I a d wit osof
i Phernsai Cotpy Madls PRl 1 S it cosiis the Clpntecy - o1

ATV AMTIRGER POR W 1) ]BE)EClEﬁ&@ @ﬁ&ﬂt@dh P@l% AR hnd e | L-

13 + |L 21 treatnent, in which ere was no
follqwingiprimsn sequences and exsiditiange Cpﬁ:RiEIHo’(as @mplified in 25 cycles of 1

. - t h.that (it h .
iR AT B E o1 P T Ctrine B BribseRe p e e Haasernt aps
fibd e S3E c%@toffvrﬂlwégaicmﬁ éwas%t: afl w@@ndg ﬁmgagrsvm).

ound in PBMC cultures, it was not "associ ate
Iy4 geninbing transcoipt WMI&Mﬂl%myclEq of Valimrie edchvat D4°Qya5EC, and

76 Bk BFEGEC s AN B ASPRR e FPHYR e Syelesof 1

t
SR DG e gl Jnlenat ot o

combinep mathuibe leomey eranprimiet. hPrithers i&re-picpar2d by Huragentea €San

Stinulatory, ut aIiZ|n anti to 1L-10 did no
DiFg, 6% @ﬂélﬁ%fﬁ#@mﬂs 368 106 Yearere ssissgutaining Shidiom
br&Rer vations indicate that 1L-10 is not responsible

for the effects of IL-21 seen in this system IL- 12

has Rmhma&@mp dotad BN wae thobated ﬂtom celils weanrg thg RNEASY™

vt RGeS, CEBhfiledtides e Usolelie Bl GAPR.
IL1Bp24.- ILFlanInHQLﬂIQ!RgZ ushrgd R IVBYR EXPRIReR b HIRIRQ gqps Bed

responses to |L-12. 1L-21 up-regul ates transcription
BlQﬁySﬂenmﬂRlSm af PegkiBhraer Gpg Ebstert Citg GAchndrsypthesized/by

h t | L-12- ted
Eu P fos BEbat et BRPIRE Bk BLPRE S spond e rion es
cabbx hior8R6inAF AN 2hA bA th B"déﬂalgwi‘ﬂpth% @ﬁeﬁdﬁ&' 8ye GehrbYRf-ed

sequence of the EL2Ra ]gene (40). 21 drives

tetegpantnddiodarpne ALAMRRAR Redctiens ‘évr@ rsett upcus@lg meﬂsatrenwemse

P:tfl_R ?{AS’&“E% (]!glérSgé ?dcz) & %%B% 8§ eglp #NVA per Yeaction.

Sam 853Gy Atnl 19 duplidabe @thic PRIZNL TONO™ Seqic@tEDbievigor Satem
us, unfractionated PBMC stinulated with IL-4 and PHA

(Anﬁlyedh%h@éys#@w saige fipoBewine R T- &6 Roreaiass (D0’ eycdeit|48°C, (50)
10NEFLANABEGO0R BPORKASE S5 BRI 13T LRSS GHREBafA"GE atfafyled

y—l
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protected. W found apoptosis of B cells in PBMC

cultures, which was marginally increased with IL-21,
Whetosadess i on of | L-4 pr oduced no nore apopt oSPGI/UkEINS/017514

IL-21 alone or I1L-13 % IL-21. Thus, conditions |eading

to reduced | gE production were not associated with

usiap PRISHN7 B0 kb fivagopEac BsulMvaefit Rekitaiafi &iltes edderfle®from
I L-13 do not generate wild-type | evels of IgE %

a posifive CQRitd soYrRg ot RNA Bexprestinn Melues wers r@arnnlmedft@ GAPDH.
COMRENSALAE ghfllsit ORA Blerl om0 WA o l-&a%see(ﬂgl 1< Sy e

t he jor d or atopic respo ses
expazithontd. i RDath bdlwe(eﬁ ﬁr)eatnrendgb&ps were(codparld ustmgbfudent’s t-test. For
r ot ect ed n} ce fr g@edevel opnent, of asthma pat hol og
ang] sl ¢ ytakipr, £Hfoqts on Fefbpigiugtionn THerogwires, thaskzBlpvebn edch
ml&éar)ell I’\‘ﬁfhea sivenRedhht wis t&ﬁeﬂs%%&ﬁﬂa%&%&a&%hl Withn =24 —

thensel ves i s reqU|red for generation o

36 pelstp@tmentt ot bnalysinoltypolkiposféectshat IgB or&lﬁokmeqﬂbmicheﬂ in bulk
i nduced | gE synt hesi s.

3
culger aliae o e Yo i Bitegper hewhiets of Wt BvBere
coﬁsﬁ&@é@ﬁ%rﬁgibﬁtl L-4, which was reduced by half wth

added | Furthernore, our findings that IL-21
ant agoni zed 1L-4 - induced |IgE generation in

Reglis: st nul ated PBMC, while the IL-13 response renai ned
robu could inaI arolefor IL-21 in regulatlon of
t hi L-2Le e vescleE synthesis i mmanB icells:

Al @6 8BMaiish HRORSHR ;
Swof ato p?fga%?ns ease ( %&e@ C%a{]gllsett{%%d{) g{)e A ‘éﬁ% ou gﬁ{ﬁpﬁung
agdpé 1rpthgpmcmq¢e)f (44 & IL6L3 Zyl ordA¢ td mvastigateathe tifens oflit2 06n

i e B B nth e BN i Binude: nd Simulated
with QREIGDANGAbSH USSSTeidAse bhAL4 b11213 ”@Dﬁeceﬁéafgpsl hd@fectable.

shifting the bal ance between 1g&4 a
Indiigead vl p%waerezﬁtahbsl@da@% Bh numnmgwens akt threatrgbnt! [n the

il 4 BPRELENe B A bt RSB SG  acko

deteatilsli EgE%proﬂhémg celils] Waén I1es bk 11118 vigtagda kiRt g
protein release from human _peripheral B cells. Ig gene

mlqreeﬂwéﬁ@g@ﬁ@me dek-raeducisgeylls digeeildn, witk detectable IgE in the
I
suflshl GG 51 Ml Sl RUSSod B pdoditoiin o

caleudgte ﬁmsexxietcfrc&plemy alfl mwdaskf & the ﬁﬁmbér dffIgEhosiive flitrdcultures
§Aggt havg %r ead %rched to_ |l 59). The opp03| te
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treated with the T cell mitogen, PHA, to induce CD40L expression (51). Upon addition
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Using real time PCR, we examined CD40L transcript levels in PHA-stimulated PBMC
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PBMC, both in PHA-stimulated cultures (Figure 6A), where IgE production was
inhibited (Figure 4), and in anti-CD40 mAb-stimulated cultures (Figure 6B), where IgE
production was not inhibited (Figure 3). Furthermore, comparable IL-10 levels were
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IgE production resulting from addition of IL-21 to IL-4 - treated, PHA-stimulated
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G usby, Biolo of IL-21 and

mhnbitéglE pro@lncmmpnmne syﬁﬁmd% RV, broits eferayn BumasIghs )

pro@gtlo@aveigxot %red ghg?t?Exy Wc—%&(f%\ﬁm nﬁﬁ}%] é{%‘cts%@]g 21 on

hunBRARE Préthctibh Gadavitirse difibEeht nfddEls ofiaptiteyion WAd foumdnitg,
Requl ation of B cell differentjation and pl asma cel |

dePB | Q@ﬂ’@rﬁ%@lﬁpﬂs Ah-210ap b stimulpérsy oF TBLISIYnp- 1 and
r C e o tﬂl%ﬂ?ﬁ zt%ﬁﬁle%?%&d E%Q%tgé?éﬁlr ce-moﬁﬁt Rsieife8d on

ogni I'e to ascertaln
manisinfiguritcetiaygest(B223).0Uniereappropeiaternendisibng nt indeces B cell

equi val ents of th nbodi ment s of
prof AR (5 1L Esl] BEU @ph In SO CHRIFpaH L LDiaps 162

‘proﬂl]ﬂftﬁﬂ%%M‘}e@%n&nt%qﬂnﬁﬁﬁlerﬂu@géntsﬂﬁmﬁ&ioh%\”vﬁgy and specific

T TS CLAIMED IS 1 arrelloratlng
immaumyatiphomviod (26) 24). oAca:ordhmgb'; HeQIRfdeﬁcwubqnmthaV@ mgreased

s SR e B PSSt e B v

of %El%}gbﬁ it afdén Jneiﬁfé'cn@ﬁ‘ FZ@YHpis@lﬁteﬁfmﬁrﬁ% Elbém;l TL-21 directly
i rder. 2. The method of claim 1 wherein the IL-21

a“t@mﬁ-égva?&méu@ﬁ It switdh yeobpbisptioni7).3. The met hod
0 ai m [ |L-2 I d . 4.
The ettt Tt Sl Srep el Pl Lo S IR uction by

ﬁfé'&[ﬂﬁlhfaﬁfB EIR. TN QoBsikigked @ Res@nobbal f2d Beells but
iso he met hod of cl ai %o \Allhgr e%g?ﬁe SI Ln 21 glﬁhﬂv\xgy ol

alscagy) Hi-4+ ot H.-B3-riraetedi RBME it whicl B 6kt activatian wap aghieved with

idg, 6. .Th
an DE PSRy B0 LB Y B L 155 . 31 i e
IL-21 carPpseitiutélaitimeD40i- Snduaed Breell peatiferation 22)r Wcbbisatved

asthma, urticaria, eczenm, aIIerﬁglc rhiniti ? and
mcmas@?@i—&h}mfl@p@wqrptwrgby IL-4 or IT-13 treated B cells in the presence

of IL-21. Thus, the enhancement of IgE production seen in the presence of IL-21 may
be a consequence, at least in part, of IL-21-mediated B cell expansion.

In contrast, an inhibitory effect of IL-21 was observed when PHA-activated T
cells were used as the source of costimulatory signals for IgE production. Under these
conditions, IL-21 blocked IgE synthesis driven by IL-4 but not IL-13. Although not
conclusive, these observations point to a T cell-dependent mechanism, as PHA isa T

cell mitogen and T cells respond to IL-4 but not IL-13. Because anti-CD40 antibody
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7. The method of claim1l wherein the subject is human.

8. The nethod of claimlwherein IgE |levels are
welewsamsesl by at |east 40%relative to | evel s PeT/UBm05/017514

subject prior to the adm nistering. 9. The nethod of

claim11 further conpri sing eval uating one or nore

{
e e T
we bbse%@ed% g@ﬁllhlﬁ{eqﬁbn@&{ AR iRMabidhct BEIERIBnewhis Idhichle

met hod o aim1l further conprising eval uatlngogﬂevels
charefcteristio gBefesss iIngEDHOL exmressids) @31 44) p2 CDY0gnedin

Netdtietesd Lt ol 8 fBle ot 1BAREE For oo @inl HPsion

(375¥D)i et no@dbcfdasé’eﬂbm@mvh@gmuspeculam franIladb unty elicit
effective for treatin preventing the, at.o

adddtionst erdk surfggg sigpads that gk drcel =B gell mteraciion; 1R %flﬁ SyStqm,Of
fedﬁéﬁt'ﬁ‘gﬂ'g%%rfag%?f% dgél% 21 pol ypeptide. 14. The

clraim ei'n the IL-21 polypeptide is
hu lfTB@verat]l ig’toﬂiﬁs heddtedn dfra]somlbad to ddagenéredigh ptd@chdm cluding
ol ypepti de conprises the amino agid sequenc S
TGE@MIQ, 367 TR raOn bt 1ar 1) Hrd GO aRb et A d e 58 .
i SO .
B
TGFLBdtE Was dste@Ed @] cultutess igitchowedns asspciameh with égE;le(vels IFN-

enterogastritis. 17. A method of nmodul atj n
¥ tipnsstiption wias plicited byilL-21in é’%ﬁ 1}7@ wgfme% in agreement

ont actin L
Wit PPl .‘50‘.‘0@%‘3‘9?&@@‘@@%&"?%@“%{“6#’% P Sffhigg. M vas
maﬂhﬁn%mﬁ@uﬁér ICHod TL-DT taelmeitin I\@ﬁi:lplglfr,produahnn iveas blocked, or

i ncreased and the | L-21 pat hwa dulator is an | L-21
ILdarikey! Begmeat In which %‘Wégﬁ‘éf AR LB ai m 18 wher ei n

they Lindl, ?gﬁ‘?ﬁédﬁ&ﬁﬁ‘l‘ %a Indn&dytd-Bepthd B yRaeY, set th2Qt has

The mstho m 17 erein’lgG production is
no Gitibierrs @ctivitycort prerifled- B dells{# Hsiynitm mﬂhatcurremtflrdmgs I!Vl'QllIL-Zl

aifieh T2 pa Ry BAMAG B OV o bRl B idhor

Ieh hro%ﬁl,tc . Ay ARG 1d/BRIw&E H&Jh' if @8ltires bR WAt CDhe
1 rece p or. 22. The nmethod of claim20 wherein the

mAb ePRHA b livengh dgi wge nilytinkibited with PEA aditiAttreated PBMC,

redu f 2
comgargﬁleeagl\fqimct nBI% é)ﬁ(l)ciﬁcsé Wﬂ!ﬁlalL-41+ ﬁ&g p&vﬁfc% lvg‘fs X l}ltory for
Iglg\/gﬁdd%bﬁbﬁ Red GehlILL1S + IL-21 twmch %s stTlhelatmy hNéutmafhmiMody
wherei'n the cell is in viv

to Hod(1did hetgevey® the sdhilitorn ALTRas 0511«:8ﬂ1 Th?ﬂl?é)bﬁ%wﬂws indicate that
LIV nots res;%nmble for the effects of [L-21 seen in this system.

IL-12 has also been reported to reduce IL-4-driven IgE production by

unfractionated PBMC, but not by purified B cells (18), similar to the current
observations with IL-21. Furthermore, IL-21 may influence lymphocyte responses to
IL-12. IL-21 up-regulates transcription of IL-12RPB2 in a human NK cell line and in
primary human T cells (40), greatly enhances IL-12-mediated IFN-y secretion by
mouse NK cells (23), and promotes IL-12-mediated STAT4 binding to the IFN-y-
activated sequence of the IL2Ra gene (40).
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contacting an IL-21 pathway nodul ator, to the cell in

an anount sufficient to nodul ate I gE production. 26.
wab@sieokdd of claim 25 wherein | gE producti onP@BUS2005/017514

decreased and the |IL-R1 pathway nodulator is an |L-21

pat hway agoni st. 27. The nethod of claim 26 wherein

| gE 11 € : .
ot PSSl poR S8t RERCH cBl, LA ol e pedFatimulajed
wittndP$ (&5, 5Q). AL-$pearmobrescred b 2t-weatédsB anlld fre@lappptiokiagyut pre-

i.st..29. Th hod. of ¢l aj,m 28 i
aoft R vt ani DA A gy G iz " ongtreiaset hERG
stiff e B {tR I 1enatHrye ;ﬂa@\fﬁbéréahcé&%%ﬁ@ddcﬁ& bEORsERkEk1s

conprising: contacting an |IL-21 pathway nodul ator, to
had hadergérie dpeptosisawbemas thosef stimdated wathrrptiTRAGEMAN werev e

l.evel s, of. | and |1 31. .T thod of .cl.aim 30 .
prylfR L W4 G b B cets it PEME e ovier A parginally
ind?adsBaveNthR.A A, BhO4dditfonadt It L4 prbdRRi Moatord apsaptosis &én 1T alone

method of claim3 1 wherein the |IL-21 pathway agoni st

orils-13n -2 1 Thist, gerudifiongdeadgm; toTeducae {gfbproghctidnayere not

' i Qi ;feased by at | east 40% 34.
as%%{@eﬁ{e‘tgwggﬁ]%?’c%ﬁic%l §§°p\(/éﬁse§r'ei n lge/lgGratiois
i ncdrs ¢atkipcbithBelll-4 o2 IL-pa b way genethtd aildstypesleasls bf IgEl(51,

25)at hway ant agoni st., 35. The nethod of claim 31lwherein

529, ruggesting that ong eteline alopg capnot tiklycompeysatesfor iass ohthepther.

Cira I : 1 :

inled A Fhod) DU oy U er 81 AbpIY Se p Sl bRl ation
(53)eortdelmtisn (5Htaf IB13 protectad thaxdfrah deveopmait offasthmiapathiobogy

re ive | evel re modul ated.in t resence of T
Aegi3iothe PERSErcR ol LarnakeGEi e B ) BFYSORBR Ay
producdn BFBWAY t1RAQBIVRE isABELAITEE SHraBR BF IS M febfké RAL-4,

an atopic disorder. 39. contarner that Conprises one

angd propose thdbBesll produchvraeilhe Buisincegssay fpoki-4 i-andused IgE

svblir: B Phed Pt BlaftPlo i AR wrliird PG e witp

wiEEHRastdduedd Byokalf wBhidd R 12tFaRiherioB e dindings that IL-21
di sorder. 40. A nethod of evaluating a su% ect havi ngL 3

angpgosigepHet e dndiced igh srpemtioninBHA-winwpigd PBMGewhide the
. G r .

RS SUA%ARL 12 AP SRR AR Sorin
pattegdyl ts of the evaluating to a reference paraneter,

and providing.a reconmendati on, of a therapy_for the

di so\gh%rﬁa%lgEaénfeﬁWéta@aﬁst@?lef%s Eaperay sRd glif.ﬁcrmé}or

r - .

GBS R AR VB0 Skl AR B Bcive .5,
6, 7al We foand thht 2datehtyqfepitdgee-aetivatatPBRCowith [E-21 aldaA.

stimulated IgG4 release. No IgE was produced under these conditions, suggesting that

IL-21 may be capable of shifting the balance between IgG4 and IgE under appropriate
circumstances. In contrast, although IL-4 or IL-13 generated high levels of I04
germline transcript, we and others (57) found that these cytokines alone did not result
in detectable IgG4 protein release from human peripheral B cells. Ig gene
rearrangement and antibody secretion are differentially regulated events (58). IL-4
induces IgG4 switch recombination in naive B cells, but may repress secretion of
mature protein in those cells that have already switched to IgG4 (59). The opposite was

seen with IL-21 alone, which did not induce Iy4 germline transcript above unstimulated
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42. The nethod of claim40 wherein the IL-21

associ ated paraneter conprises a quantitative or
w@abittzass ve val ue for IL-21 receptor protei n PCT/DRINAS/017514

or for an IL-21 pathway activity. 43. The nethod of

clai m 40 wherein the atopic disorder is selected from

levels) Butgstou glyeansicsd sagetivn ofdgGpipeoteliar rrhmtm@ceasedmtmn of all
extrinsic bronchial asthma, urt |cgﬁr| a,,.ecze

humgp| éﬁgsomeﬁa Wii{g RromeHRE df neyivaEt F@%@a%tm Peeifically oply
to I%f?fsgl&gl (?Zf‘l m&%@ gf ot hbuf & nvasllﬁmﬁf ﬁ@n%ﬁé@b@ that

onpri sing eval uating an
IL- ’Aslﬁombwﬂelﬂe ivatiet er exipansien oflibcelt t:],oncﬂdhptsha:dﬂxyen esminitted in

f th f
vivep SRR of I mSeS AR OO ARDRE. B Bt/ 13-
md@@ﬁ&@ﬁ@%&pat% Jrh @gm%u(g(gn SEQUENCE LI STI NG <110>

asal an rion Whod,” Nancy L . Donal dson, Debra
.TaBeh tagather, Iﬂ’msy smm@s:shmmzmlmnlaﬁmm aud

Tl Bonga Hop SIPEROLE G I8 YR SN Brtbhe

s1mﬁﬁ‘l}eéﬂﬂt1ﬁd1‘éﬁfr§ ké%goli’se§> icRh&sydtemd.l Undédapprobtidte dMditiead Ipcan
sapi ens <400> 1 gctgaagtga aaacga acc_aaggtctagc
mdmtlﬂétcgli) @@W@tl%aw@rg@og@ﬁ@c yedateo Lk selt gxpynsion, and

o 5SRO0 8 P O G hB 99885, 25 a2

Qﬁ%tf%ﬂs tr%ﬁts@%hms bikBdd-Sthilaes p@gf&h@ﬁﬁ@foﬂbélls treated
at gt aatga ctt gtccct gaatttctgc cagctccaga 2
wmagm-gmg dgh@sd@@npqu%%kﬂr%k ey aSYyg

el %E%r&%éd?c%%g%ﬁ%%é?% b R PR i
perin{seife dardigomaobilagaagptipapapiasiaof haatiapentctyatedt t cat g

420 tgattcttat a aaaaaac caccc agf\ 6‘3 t ctha
nam@gpm%@ggf I3y @\(qg@ge gmyjronment ?5% S the ontext of the
current study, IL-21 appears to exert a regulatory influence over human IgE production,
either boosting levels or ensuring against over-production of this critical effector

molecule.
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ggaggggagg aaagaaacag aagcacatag ctaaatgccc ttcctgtgat
tcgt at gaga 420 aaaggacacc caaagaattc ctagaaagac

WO 2mada1298xt ccttcaaaag atgattcatc 480 agcat ct CRCI/US2005/017514
ct agaacaca taggacccga agattcctga ggatccgaga agattcccga
540 ggactgagga gacgccggac actatagacg ctcacgaatg

1. fgglgg sten, 16 BItAhd. cﬁﬂqaﬁﬁ%ggﬁt K%ﬂoﬂﬂie@ﬁg&gggm-alpha,

adga acaactcaga aaagctata
IFNGfdnia g ahetleiitih €192 ahd tadtitiadg aadgatatdiggsggodulate tt-geac
. agactccatg 720 ctgtcaacat ggaaaatétc aact caacaa . ;
indeped dg¥e aypt eStScSél‘@&@ng Eehegifhy persesnd ap 2PiF {rppiLlys patients,
agc apettatt gcccaactgt gacattcttt gattggaagg
Anggﬁaggggégéﬁggéggcttttagc aaaaat acag ctagggaatt
tgtcgatctg cgagagtaag 900 acctcttatg atcctaacgg

t gat gt t L, { { {t 60
14,350 el JgROGER Bt BEEre | Lgcitaa Yo PPt OF SPARarkg™
N. gﬁ,ﬁa%% t7. B ctab ICH VAL, 35 ARAGEIdh ByathfiaBhikifian

daCtaaCa fctttatact ctacaagaga 1080 ggctttccag
lynfphagatssis aghuced by ttterteukin Aamdbggpresseditydagsierons gaeataanda

R S LA SR DR R L S
aatgtcaagt tcctttataa gctaatagtt taatcttgtg 1260
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Eud 44BhAarAanc@sso)ciagadaagt tcagecactta agacacattg

catgcacact tttgataagt 1500 taaatccaac catctattta

aaat caaaat caggagat ga gccaagagac cagaggttct 1560

gt t gepgf fih - L fiefho2 5 CGRANEE, I BmeRGA
16‘9 ag ch‘%%%—“’ g@?@?ﬁ%gﬁ: ggg‘%agl%tﬁt tt 8 ccat ttgatataat it
Intbll@&BAT 8017 )dnhhiides abibs gitehing todgE 868 leGrhaghe presence of T cells

_aagctatttt ccctggag tatcatcgc tttgagaatt tcttatggtt

Vmﬂi&bm55§3¥§§§ﬂ%xg%bé§9gk§§%§é§?ggcctg ggggat ggt t

ttgat ctaag gaaaaaggtg 1800 tctgtacctc acagtgcctt

t aaaacaagc agagatcccg tgtaccgccc taagatagca 1860

17cagac Daghy T Ranswdt X Pens; ) dwagefoyt € Resiafere§aBradigle &

cattctcita_19 ttaaaa at att . o
Bogrirehdcy o SHkke oM Br gt Ga e L5t BEPRARATHE interteniin
4-@%@&@%ﬁﬁlﬁogl%ﬁﬁgagwlmaﬁ&@m phodugtied bygbimagaugagBt t g

40 ctgctcgaaa gc aag%gg a atgcagtc cttcacaaag
lympiatcytes.gia. £ dgaymel g (29960 1881-46%%at g ttttattctt

ttgttgtttc tggctgtgta actgttgact tcttgacatt 2160

gtgattttta tatttaagac aatgtattta ttttggtgtg tttattgttc
18t agaLAL 84 Bo@2BQA a¥tCatiugascP AR dthaha V. ¥ aaabakhsle, Interleukin-

aaat aattca atgcagcaca ggct aagagc 2280 ttgtatcqtt.
12tsyperassagtemaeesielngud p tlei&algtug@m&aéla?sg‘ wg&%&hg Gkt t

SRaD R i CRAGRAL, ThibOMRERICES (1997
Pf?%%cg?%@?%ﬁ%gé% @%Sag?ﬂ%%‘%“g’é‘? cotttga cattattgtt (1997)
1102419%.099t gggaacacat tggacctgac acactgttgt 2460

gtgtccatga aggttgccac tggtgtaagc tttttttggt tttcattctc

ttatctgtag 2520 aacaagaatg tggggctttc ctaagtctat

19 Ct Qi hidiva it GLRRAES. dubtrak AbifibzoaRt8(C. Fargeas, G. Delespesse,

Recombinant interleukin-12 suppresses the synthesis of immunoglobulin E by

interleukin-4 stimulated human lymphocytes, J. Clin. Invest. 90 (1992) 262-266.

61



10

15

20

25

30

gagttttaat gttttgagta ctcttacagg aacacctgac cacacttttg
agttaaattt 2640 tatcccaagt gtgatattta gttgttcaaa

waayggoeagyg at at acatac atacatacat 2700 acat acaPEIUS2005/017514
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Grhsss]@ohndtms, KidMaddes, W, XuLI/ SWEALSS. mcﬁraaslr SCBﬁrkﬁé:Rl %@fﬂéﬁel
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immunity, Immunity 16 (2002) 559-569.
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Grusby, IL-21 induces the apoptosis of resting and activated primary B cells, J.
Immunol. 170 (2003) 4111-4118.

62



10

15

20

25

30

caggcgtgcc ctgtctctgt ctggctgccc cagccctact gtcttcctct
gt gtaggctc 180 tgcccagatg cccggctggt cctcagcectc
w@owaaiasxrt cagcagtgac tcccctgatt 240 ctggact tRCI/US2005/017514
acctgactga actcctgccc acctcaaacc ttcacctccc accaccacca
300 ctccgagtcc cgctgtgact cccacgccca ggagaccacc
26.C22% @%&lﬁCR.ag%cﬁEﬁ,a@@ P%ﬁ% @Fggﬁ 51 EhdneIAIBRAIAGE. Morse, 31d,
ct gaaggagt agyt ct ygga cafagcaigc cccggggccc 420
C. ant, §dc (Sghwattttees, W tIgEedngad, tActrital todgyfoy db42d gn aepdangt gg

i oGt SO TR DA IR et cagt

ctcacct ggc aagatgaata tgaggaactt caggaccaag agaccttctg
600 cagcctacac aggtctggcc acaacaccac acat at at gg )
27t acdc §uge H. Meksjgogd.tHis@0 g cSuzakt, Sc Kegamic ¥y &etp, A. Hoshimoto,

v SR B SO A R 00
-S4, AR s MRS st 3o

tatctcctg
Blgtdgkﬁ()g(a@@g"géé‘éé@ aca atat gagctg cagtatcgga acctcagaga
900 cccctatgct gtgaggccgg tgaccaagct gatctcagtg
gact caagaa acgtctctct 960 tctccctgaa gagttccaca
28220l tHdokEr, A Bobage IR, Ao, O& Biin, Eh JhgkatioaNdOAEenetic
gccaggcact tcattcag ggacct ggag.t gagt ggagt gaccccgfca
vaiion; Qf Axyaren 1@8@6@%@8 E8CSBIgT @é@ﬁ%ﬁ%&jﬂg ége@fa&eg g8 fevels 58
C tgtctt 1140 gatcattgtc
re R RP B ot BRI

gggt gatccacctg ccttggaggc tat ggaaaaa
1200 gat at gggca ccagtgccca cccctgagag tttcttccag

20 Gk B R o SR A GE ST e
indife L 4S sRneRing act. Inadme!. 106 @260(1? 9%5.861.9 tatccagcca

aggagaagaa 1380 gttcccgggg ctgccgggic tggaagagca
act ggagt gt gatggaatgt ctgagcctgg 1440 tcactggtgc

301508 BobbEncea t Hade ot G r gt ek PRATBAEa GG 2

VI8 IRRAT s GRARATEG6E B Lol Sp&if AiOhe8 pfotéih PBSAP) enhances

gt gaggat ga tggct atcca gccat gaacc tggatgctgg 1620
bothcl adreand ED4yoediatest atcnwgmgg’éh%hur@m eﬂsag@ geminggaemetey J-

cttt A gctgt gtctcaggta gtggtctcag
h“&?:‘?’?&égg&?%sg%%% gcctactgga 1740 caggttgagg
ctgtcatttg caaaggaagg ggactggaca gcagacccaa cctggagaac
1800 tgggtcccca ggagggggct ctgagagt ga agcaggttc .
3leccck Fyieda, Kgdheit fo2219b L Adus @8@3@%@9@5 tapflgody induces
. g o
i ReH E@ﬁ%m%%{%?@?%%eﬁﬁﬁ%& itchOb8aR90t0 BA8Mna 1, gamma

accccctc gccagtygggt ggtcaggactc cctccacctg
3, bad gaagh ggbitdtd gagmaaddgmuagt t1a§ ¢ H9%) Rak8-2a2k ag
ct at agt gag aagaggcctc tgagcctggc 2040 atttacagtg
tgaacatgta ggggtgtgtg tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg
210 i L g gbgERifric germ-line
e aca e L N e P ano ¢
IgAbgot chant transtipta dcbemanl celdt: syigenastfar e gpéicingad human Ig

Rfal uriel 2556 TER A80MY Sc Gaacca at tactggag
g

gattagagg tagggggctt ttgagttacc 2340

33.  H.H. Jabara, S.R. Brodeur, R.S. Geha, Glucocorticoids upregulate CD40 ligand
expression and induce CD40L-dependent immunoglobulin isotype switching, J. Clin.
Invest. 107 (2001) 371-378.
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tgtttggaga tggagaagga gagaggagag accaagagga gaaggaggaa
ggagaggaga 2400 ggagaggaga ggagaggaga ggagaggaga
wQoRgaRysya ggagaggaga ggctgccgtg 2460 aggggagecmus2005/017514
gaccat gagc ctgtggccag gagaaacagc aagtatctgg ggtacactgg
2520 tgaggaggtg gccaggccag cagttagaag agt agattag
999 g t 8 a
4aaa aaaaa ag‘aga%‘hggoglé])g?t‘g}'&g’aégti% %&0}2@% <2 sgtgpe
swi ﬁﬂﬂr%’oﬂﬁifnaiﬂi ZellHe ivisiapiassosiateliGnd régulded by oytAkgleG[Fy
ro Leu Leu Leu Leu Leu Leu G n d 15
hnmgn@51@(2902l)r‘89§34396tys Pro Asp Leu Val Cys Tyr ¥hr
Asp Tyr Leu Gn Thr 20 25 30 Val lie cys lie Leu d u
Met Trp Asn Leu Hi s Pro Ser Thr Leu Thr 35 40 4 5 Leu

35. $Er E'Mpvﬁ Ireevwsgn, B.EnGamadia) i AGBaark,duBL Remaspsv@al, 14 en
r_ser 6 L Hi
MUATICR X TR
typggﬁg\iﬁ'cﬁﬁmr Eiks, PhBmiiol Aled (P602)A8ps-5843.Phe ser Val 85
Asn |lie Thr Asp G n Ser Ay Asn Tyr Ser Gn G u

cys Ay Ser Phe 100 105 110 Leu Leu Ala d u Ser lie

Lys a_Ph n \Va 20
36:7hy Mpriretestt, & Gteblingto- S8 1 Lelbhgh B rbbite 3 ks
Sar-gﬂévaG[ELZﬁ%Psylé%y]\%@l M@S B[' IL-‘NS %rﬂEﬂileesTflSFN Matimk dm:aon in
Leu 'Gn %r 145 150 155 160
humangl@;and&F 961G§Wpid7@K%0%D§4 f4&hr Pro Arg Arg
Lys Leu | i e 165 170 175 ser Val Asp ser Arg ser Val
Ser Leu Leu Pro Leu Gu Phe Arg Lys 180 185 190 Asp

37.Ser RSQr Croyif (B154 ttadscriptionMakgilationShariGiary Ruman/€ID4PF cells,
Ay Ser 195 200 205 Ser Tyr Gn Ay Thr Trp Ser G u

ImmpugolsBies. XJ§280% 1%21202i e Phe G n

38.  W.F.Rigby, M.G. Waugh, B.J. Hamilton, Characterization of RNA binding
proteins associated with CD40 ligand (CD154) mRNA turnover in human T
lymphocytes, J. Immunol. 163 (1999) 4199-206

39.  H. Gascan, J.F. Gauchat, G. Aversa, P. Van Vlasselaer, J.E. de Vries, Anti-
CD40 monoclonal antibodies or CD4+ T cell clones and IL-4 induce IgG4 and IgE

switching in purified human B cells via different signaling pathways, J. Immunol. 147
(1991) 8-13.

40. M. Strengell, T. Sareneva, D. Foster, 1. Julkunen, S. Matikainen, IL-21 up-
regulates the expression of genes associated with innate immunity and Th1 response, J.
Immunol. 169 (2002) 3600-3605.

41.  N.Kobayashi, H. Nagumo, K. Agematsu, IL-10 enhances B-cell IgE synthesis

by promoting differentiation into plasma cells, a process that is inhibited by
CD27/CD70 interaction, Clin. Exp. Immunol. 129 (2002) 446-452.
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210 215 220 Thr Gn ser A u du Leu Lys Qu dy Trp

Asn Pro H s Leu Leu Leu 225 230 235 240Leu Leu Leu
whewsNs9sd i e Val Phe |ie Pro Ala Phe Trp ser LBCI/Ly®05/017514

245 250 255 Thr His Pro Leu Trp Arg Leu Trp Lys Lys

lie Trp Ala Val Pro ser 260 265 270 Pro G lu Arg Phe

42Phe et g1 8a 18 Uv IEILYSH Gabdta CY 8. 59 RS IQhAS o R il ysis
280 285 Lys Lys Trp val Gy Aa Pro Phe Thr Ay ser

of Berindustiotiof imeuneglobsoE sREhGH0in umanBcedsbyfnterl @ikin 4 and

enifsmishEoreacitiaafey. S VBl REPSD ST & Lo
Thr Qu Leu Gn Ju 325 330 335 Pro Ala G u Leu Val

Gu Ser As Gé{_Val Pro Lys Pro Ser Phe Trp 340 345
43350 Apdyramty, Al Hliaen HWazereHesgCy Schiff, BeBerpird, Byfougeguy, P.

L p 65 Tyr G eu Va

Rt s, SRPGYRRacr Y. il P Lehiong . BSthelShbnoma
CI3 0mEtiviteRraetieytion Pathwidyiin B §npyecybey fré palibts %A bAB&-IgM

Gy Tyr Pro 385 390 395 400 Ala Leu Asp Leu Asp a
sygrome agd apymab(PAligand sxpyegsions - Iopmunedpl 380E 9425762584

Pro Leu Leu Asp Ala Ay Thr Thr Val Leu Ser cys Ay

Cys Val ser 420 425 430 Ala Gy Ser Pro Ay Leu Gy
44 y ARBhukkan, Bl. Baahart] £ 8hoae, AiJondy D R4 Bovéyl (A éddscliptional

oEi S S ST Sl o it
hyggtlgﬁlﬁﬁyx@r&né,% hﬁnﬂneﬁ/ﬂé ?ﬁzgo bg#abggh/0 475 480 Pro

a dy Leu Asp hr Phe Asp Ser Gy Phe
Val Ay 485 490 495 Ser Asp cys ser Ser Pro Val Qu

Cys . Phe r Pro, & 00 51 u-G .
557 o Aprimat g 2P IgrorEi ot Pl PP PoOfirke S Liv
S. BfoMand, .M. Derry, Specific NEMO mutations impair CD40-mediated c-Rel
activation and B cell terminal differentiation, J. Clin. Invest. 114 (2004) 1593-1602.

46.  J.F. Gauchat, H. Gascan, R. de Waal Malefyt, J.E. de Vries, Regulation of
germ-line epsilon transcription and induction of epsilon switching in cloned EBV-
transformed and malignant human B cell lines by cytokines and CD4+ T cells, J.
Immunol. 148 (1992) 2291-2299.

47. M. Sugai, H. Gonda, T. Kusunoki, T. Katakai, Y. Yokota, A. Shimizu, Essential
role of Id2 in negative regulation of IgE class switching, Nat. Immunol. 4 (2003) 25-30.

48. C.A. Akdis, T. Blesken, M. Akdis, B. Wuthrich, K. Blaser, Role of interleukin
10 in specific immunotherapy, J. Clin. Invest. 102 (1998) 98-106.

49. J. Punnonen, R. de Waal Malefyt, P. van Vlasselaer, J.F. Gauchat, J.E. de Vries,

IL-10 and viral IL-10 prevent IL-4-induced IgE synthesis by inhibiting the accessory
cell function of monocytes, J. Immunol. 151 (1993) 1280-1289.
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515 520 525 Pro Leu ser Ser Pro Ay Pro Gn Al a Ser

530 535 <210> 7 <211> 2665 <212> DNA <213> MJS
worn@saia983 <400> 7 gtcgactgga ggcccagctg cccgt CBETES2005/017514

gagt gacagg tcttatgaca gcctgattgg 60 tgactcgggc

tgggtgtgga ttctcacccc aggcctctgcec ctgctttctc agaccctcat

50120 (£ gf RaESkfo, %a%ﬁr%%al%ﬁ LSS GoHEORS ¢ determine

cccat cagac tgcécccagc 180 acacggaat g gatttctgag
whetteg Hag t dyluaess aghh agyinndatiping graghatrasjc et Bioe-d@gkddent
g C t tcctgct gctgctccag ggaggct ggg
apg@?ﬂg’ 7@3"35 “gﬁgq%%@ﬁ%ggég caccgatt acctccagac
ggt catctgc atcctggaaa tgtggaacct 360 ccaccccagc
acgctcaccc ttacctggca agaccagtat ga a aggacgaggc
51420 SoMlc Gruvswigh, MOTEd a8 dbBgRe bEle . Siatty ds Begubacher, B.B.
480 t t
Bridtlaga R ar Liedis gy pldid 2 plithfe i ifema -
ARaGHE ka6dkdat intseRed a8 spelifgtaliehding ¢ atbBgakisJag 2UCR Aitergy
agccggctcc 600 ccctttcaac gtgactgtga ccttctcagg
£862004) 32%82@gc gctcagatta 660 cgaagaccct
gccttctaca tgctgaaggg caagcttcag tatgagctgc agtacaggaa

720 ccggggagac ccctgggctg tgagtccgag gagaaagctg
52at ct@agvcKeraid, Calb.dgéxagon! S(E. BylicS cAndetsont BCEdbhgG. Zurawski, R.

o L R R TRRACERAR sl
deRERAGAE NI L008paRLe LRt Cagagg agtt aaagga
aggct ggaac cctcacctge tgecttctcecct 960 cctgettgtce

atagtcttca ttcctgcctt ct ggagcct g aagacccat c catt gt ggag

3 ¢ ot S B QTG ata A Rog Gyl granes EoRbRiTEag: DM.

ReERRADIGHpp %EJMJM&% D ¢ ®oh8ldSdn, REMULEEIGHY wcborry
gct gggaccc tggagcccag aggtgccctc caccctggag aca ct

ReguemeddorciLt Phmdgpenganidy ellgt suerpaamentabesilyna.ceence 282
X gaaccagcag agctggtgga 1260 gtctgacggt

agfggggéggg%'ccagcttctg gccgacagcc cagaactcgg ggggct cagc
1320 ttacagtgag gagagggatc ggccat acgg cct ggt gtcc

attgacacag tgactgtgct 1380 agat a ccat
54cct 36 o tesabb NI by, GaBrE gt > RiocReRatonz Heb DeKruytt,
SRR IO s
hy@g@éa@gclag d. Bmh@ggcmm(zgag)gmemﬂﬂ%w ggaagcctc

ct ggacagac taaagccacc ccttgcagat ggggaggact gggctgggag
1620 actgccctgg ggtggccggt cacctggagg ggtctcagag

gt Cc c t
520, UG, KOLERSE UL AREQUCAL 0 Ml o s

Synthesis of IL-13 by human B lymphocytes: Regulation and role in IgE production, J.
Allergy Clin. Immunol. 114 (2004) 657-663.

56.  T.A.Platts-Mills, T.A, The role of immunoglobulin E in allergy and asthma,
Am. J. Respir. Crit. Care Med. 164 (2001) S1-S5.

57. 1. Pene,J.-F. Gauchat, S. Lecart, E. Drouet, P. Gugliemi, V. Boulay, A.

Delwail, D. Foster, J.-C. Lecron, H. Yssel, IL-21 is a switch factor for the production of
IgG1 and IgG3 by human B cells, J. Immunol. 172 (2004) 5154-5157.
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t gt ggagt gt gacttcacca gccccgggga cgaaggaccc ccccggagct
acctccgcca 1800 gtgggtggtc attcctccgc cactttcgag

w@eewbguasc caggccagct aat gaggctg 1860 act ggatRCTUS2005/017514

cagagct ggc caggccact g, ggccct gagc cagagacaag gt cacct ggg
1920 ctgtgatgtg aagacacctg cagcctttgg tctcctggat

58999 G Mt fRerSisif; PARTEHKborl 386 pl ARt Htloﬁbﬂmi/g}&bmbmatlon
gtgcatatgt gt?tgtgtgc atatgcatgt gt%@?tgt gt

Hnyees vlal Hdlg)ceaaen dying igetypaswids gg@dg@}ltagdﬁg@daEgp
M O??% %S%Ctgggat aa tgcccatggt actccatgca
ei'cac ctg Cat gt ctggactcac 2160 ggagctcacc

cat gtgcaca agt gt gcaca gtaaacgtgt ttgtggtcaa cagatgacaa
2220 cagccgtcct ccctcctag gtcttgt tt gcaagtt
59¢ cabadingmeiyadd &g §piceelborzgt--# gnd Jgatiemning groxtt 3 or-beta
su a@é&%ﬁxﬂﬂ%ﬁ&%@%ﬁ%ﬁs&f ‘&8 2’?‘?’ tg{s%}ﬁ‘é %%fc B4R Clin Exp.

gagctgca agaagtcc cacc aacaygaagc
Imganal §9 82923260029 agt gagcc cat ggt gacc tcgggaat gg
caattttttg ggcggcccct ggacgaaggt 2460 ctgaatcccg
actctgatac cttctggctg tgctacctga gccaagtcgc ctcccctcetc
602528 A0GOBbA0RE WAhEA! 1Rk G, EABRARN! H0/0 PRAERM o 15G4 by
acacacct gg gggaaattgg cgat gt cacc cgt gt acggt
perpiyrd dplarmgrguelganet!s (RRMCY athe gontribgien eftdonBided B cells,

SRR g, o 210 8 1L 220

Pro Val Ala Ala Leu Leu Leu Leu lie Leu Hs Gly 15
10 15 Ala Trp Ser cys Leu Asp Leu Thr cys Tyr Thr Asp
61Tyr Mehta P, A Vowstes MJ. GrusbyHiology ofHl-21 end the l-2hr

I Leu Ser 35 40 45 Leu Thr
red%?%r'?mﬁé& ‘%%091(_\?9&@%%% lu Leu Gn Asp Gn Glu

Thr phe 50 55 60 Cys ser Leu His Arg ser Gy H's Asn

hr _Thr Hs Lie Trp Tyr Thr. 65 70 75 80cys H.s Mt Ar
62{ pu Fslizal, k. Bpelsich. Bines b R;Klga,@awvme 1. £2i, By Hrs, 18,

Sh?ﬁ?ﬁéﬁ%&@&%&’:g{%%@gl ig ’alﬁ% TRy fﬂll 2 °§1§F&{S

ReBulatidn af Brcell Bifferdreiatids and/plasntin celVgdnedation b AL-2A5a novel
inducer of Blimp-1 and Bcl-6, J. Immunol. 173 (2004) 5361-5371.

Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents of the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the

following claims.
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Ala Phe Ser Ay Arg Tyr Asp lie ser Trp Asp Ser Al a

Tyr Asp Qu 130 135 140 Pro ser Asn Tyr Val Leu Arg
w@kooshy®sieu G n Tyr Au Leu Gn Tyr 145 150 1BGI/LSM05/017514

Arg Asn Leu Arg Asp Pro Tyr Ala Val Arg Pro Val Thr

Lys Leu lie 165 170 175 Ser Val Asp Ser Arg Asn Val

Ser ﬁﬂTiﬁe&Aﬂ p@U G u Phe Hs Lys 180 185 190 Asp
ser Ser Tyr GMr% Leu Gn Val Arg Ala Ala Pro Gn Pro

@y Thr 195 200 205 ser Phe Arg Ay Thr Trp Ser G u
Trp ser Asp Pro Val lie Phe Gn 210 215 220 Thr G n
Ala dy GQu Pro u Ala Ay Trp Asp Pro H's Met Leu

Leu 12251¢#{dd %3 amefiBratifis a kPMp tﬁhﬁof\é@ﬂ atdysit didoRiek irPa Mdfect, the
Leu Val Phe Met Gy Leu Lys lie 245 250 255 His Leu

mdthad compprisimg: Leu Tr p Lys Lys lie Trp Ala pro Val Pro

Thr 60 .265 270,.,Pro.d n_Pro Leu Tyr
o BRI b9 i b2 Ly AE aghlled er Gloutttecive

foﬁ/éhel{&zi’u Ehﬁ 163600rRSmpkim Of the 3®¥picEikordee G U Leu Val

290 295 300 Pro G n ser ser Thr Thr Thr ser Ala Leu

H s Leu ser Leu Tyr Pro 305 310 315 320 Ala Lys Qu

335 5 0e EnY i et T2 ol P
polypeptédes lie lie Pro Leu 340 345 350Ala Ala Ay Gn Ala

Val ser Ala Tyr Ser Glu GQu Arg Asp Arg pro 355 360
365 Tyr Gly Leu Val Ser lie Asp Thr Val Thr Val Gly

ASp ¥ 13002 rereath I{E-lﬂ%@yp lidd{smuRlA. CYs
ser @y@egﬁﬁﬁy%sp G Iyr TyrePro a @tl 3855 39aO 395
400 Asn Leu Asp Ala Ay Arg Qu ser Ay Pro Asn ser

(F?hg Aﬁgﬁlegjﬁ hg@ of éa é%v@xe%é?théjﬁ Qé;&plg@ptlde QompnseAlche amino

acid sequence of SEQ ID NO:2.

5. The method of claim 1 wherein the IL-21 pathway agonist is a nucleic acid

that encodes an IL-21 polypeptide.

6. The method of claim 1 wherein the atopic disorder is selected from the group
consisting of: atopic dermatitis, asthma, extrinsic bronchial asthma, urticaria, eczema,
allergic rhinitis, and allergic enterogastritis.

7. The method of claim 1 wherein the subject is human.

8. The method of claim 1 wherein IgE levels are decreased by at least 40%

relative to levels in the subject prior to the administering.

9. The method of claim 1 further comprising evaluating one or more symptoms

of the atopic disorder in the subject.

10. The method of claim 1 further comprising evaluating an IL-21 associated

parameter in the subject.
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420 425 430 Ay Leu Arg Leu Ay Ay Ser Pro Ay ser
Leu Leu Asp Arg Leu Arg 435 440 445 Leu Ser Phe Al a
WOoy®sH29833 y Asp Trp Thr Ala Asp Pro Thr Trp ApQr/uSmos/017514
455 460 Thr Ay Ser Pro Ay Ay Ay ser Gu Ser du
Ala Ay Ser Pro Pro 465 470 475 480 Gy Leu Asp Met
Asp Thr Phe Asp ser Gly Phe Al a Gly Ser p cys 485
490 495 dy S Thr Asp d i/ Pro Pro
Ar g 1de ﬂhvwet@éipfﬁalagmsb@lr@@&@nmls@lgﬁwwmﬁ evglslof gndogenous
Ig@%’f PrsgbJ o pro Val Asp ser Ay Ala G n Ser 515 520
10> 9 <211> 162 <212> PRT <213> Hono sapi ens
<400> 9 Met Arg ser Ser Pro Ay Asn Met Qu Arg lie
Val lie cys Leu Met 1 5 10 15 Val | i_e Phe Leu Gy
Thr 12 ¢t Wigthojot greaatyzg Qgyreveating ap algpicylisgrder dp a fupen EEbJ ect,
S Met i e Arg Met Arg G n Leu lie Asp
eﬁ%@c@ﬁglgglhge n 35 40 45Leu Lys Asn Tyr VaT Asn Asp
Leu a\fmllmﬁenng;“w theRobjetigan H-Q 1 phthwRy agbfiston flarkbunt Affpctive
Val .G lu Thr Asn Qés .Gél.u i‘{rp ser Ala Phe Ser cys Phe
fordrentigg oy preyentiig g AopiCHisgrde oy Lys Ser Ala Asn Thr G
ly Asn Asn Glu Arg lie Iie 85 90 95 Asn Val Ser lie
Lys Lys Leu Lys Arg Lys Pro Pro ser Thr Asn Ala 100
105 131 Themefhotkof claip 13 whérgin thé BL-At gathway aponistyis aPflo21
s Asp ser Tyr 115 120 125 G| u Lys Lys Pro Pro
P°f39’§1° %u Phe Leu G lu Arg Phe Lys Ser Leu Leu 130 135
140

14. The method of claim 13 wherein the IL-21 polypeptide is human.

15. The method of claim 14 wherein the IL-21 polypeptide comprises the
amino acid sequence of SEQ ID NO:2.

16. The method of claim 12 wherein the atopic disorder is selected from the
group consisting of: atopic dermatitis, asthma, extrinsic bronchial asthma, urticaria,

eczema, allergic rhinitis, and allergic enterogastritis.

17. A method of modulating IgG production in a cell, the method comprising:
contacting an IL-21 pathway modulator, to the cell in an amount sufficient to

modulate IgG production.

18. The method of claim 17 wherein IgG production is increased and the IL-21
pathway modulator is an IL-21 pathway agonist.

19. The method of claim 18 wherein the IL-21 pathway agonist is an IL-21
polypeptide.

20. The method of claim 17 wherein IgG production is decreased and the IL-21

pathway modulator is an IL-21 pathway antagonist.
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Gn Lys Met lie Hs Gn H's Leu ser ser Arg Thr H' s
Ay Ser Glu 145 150 155 160 Asp ser <210> 10 <211>
WA2B5422083> PRT <213> Peronyscus mani cul at us <4POKUSM05/017514
Val Val | i e Phe Leu Ay Thr Val Ala H s Lys Thr ser
Pro G n Arg 15 10 15 Pro Asp Arg Leu Leu | i e Arg
Leu Arg H s Leu Val Asp Asn Val @ u 20 25 30 G n
Leu Lys lie Tyr Val Asn Asp Leu Asp Pro d u Leu Leu
Pr 0 2Al Th8mefipd4d cRrim 26 whehsip théalL-R i patitivay amageniyisan a
i er . Phe Al a Cys, Phe 50 55 6 i N L a,lys
antibaicie bl e 2] e et Tegepowdpiscac SOty Le i ot WE2 b
recéptos0 | i e Ser Asp Leu Val Thr G n Leu Arg Arg Arg
Leu Pro Ala Thr Lys 85 90 95 Al a @ u Lys Lys Gn G
5 n Ser Leu Val Lys Cys Pro Ser cys Asp Ser 100 105

110Tyr u..L s T I O. S u Phe Leu d. . ,
120 245 1658 miehokEnt et 8 i S i =20 Barb iy athadlisgs f itreic

aciddRf redukedBiprédsion oNMD-2INIL-RE kch?&)r,@;‘%n E21\pathwéd cotripenent.
Phe Leu Gy Thr Vval 1 5 10 15 a H s Lys Ser Ser Pro

G n dy Pro Asp Arg Leu Leu | i e Arg Leu 20 25 30

Ar g Kl ' |- : i D.leu Lys lie Tyr

€] u2 gm@eﬁegh%&zf@ ﬁ"sﬁfgﬁé(%gﬁﬁb?%l lgnbo t}é’u Leu Ser Al a
10 Pro G n Asp Val Lys Ay H s cys 50 55 60

24. The method of claim 17 wherein the cell is in vivo.

25. A method of modulating IgE production in a cell, the method comprising:

contacting an IL-21 pathway modulator, to the cell in an amount sufficient to

15 modulate IgE production.

26. The method of claim 25 wherein IgE production is decreased and the IL-21

pathway modulator is an IL-21 pathway agonist.

27. The method of claim 26 wherein IgE levels are decreased by at least 40%.

20
28. The method of claim 25 wherein IgE production is increased and the IL-21
pathway modulator is an IL-21 pathway antagonist.
25 29. The method of claim 28 wherein IgE levels are increased by at least 20%.

30. A method of modulating relative levels of IgE and IgG, the method

comprising:
contacting an IL-21 pathway modulator, to the cell in an amount sufficient to

30 modulate relative levels of IgE and IgG.

31. The method of claim 30 wherein IgE/IgG ratio is decreased and the IL-21

pathway modulator is an IL-21 pathway agonist.
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G uH s Ala Ala Phe Al a Cys Phe G n Lys Ala Lys
Leu Lys Pro Ser 65 70 75 80 Asn Pro Ay Asn Asn Lys

wabeosRmes3 i e | i e Asp Leu Val Ala G n Leu 8BCBOS®H5/017514
Arg Arg Arg Leu Pro Ala Arg Arg Gy Ay Lys Lys G n
Lys H s | i e 100 105 110 Ala Lys Cys Pro ser Cys Asp
Ser Tyr A u Lys Arg Thr Pro Lys d u 115 120 125 Phe
Leu Leu Lys Trp Leu Leu G n Lys Met | i e Hi
s 39 Tgf Eelmiovaeingt L b palbyipy agonistis anTTr8b

pog% 7ePRT <213> Bos taurus <400> 12 Met Arg Trp Pro
Asn Met d u Arg | i e Val lie cys Leu Met Val 1 5
10 15 1 i e Phe ser GIy Thr Val Al a H s Lys ser ser

Ser 20 25 30Arg Leu Phe lie Arg Leu
536 The Bisthado Ry Gvhyiom i alo & Sksgessest oaidsis G2
Asn Tyr Val Asn Asp Leu Asp Pro Glu Phe Leu Pro Al a
Pro Glu 50 55 60 Asp Val Lys Arg His Cys Glu Arg ser
Al a3Phdhe sretiodofRlem@Orwheysin 68E/T8G TAIRS intatased and tha I1.-21
s_Ser a .Asn G,y Asp Asn Glu Lys lie lie Asn
pa@é’%&”@%@“flﬁés E%ﬁﬂlpaﬂ/“éy@lﬁgﬂ%ﬁf' Lys Arg Lys Leu Pro
Ala Thr Asn Thr Gy 100 105 110 Arg Arg G n Lys Hs G
lu Val Thr Cys Pro ser cys Asp ser Tyr Glu 115 120
125 35y $he pettpydpfplaim| 3 svigrein thematip évinGehsed Aryoat least 2006.
Ser Leu lie Gn 130 135 140 Lys Met lie Hs Gn Hi's
Leu Ser 145 150
36. The method of claim 30 wherein the relative levels are modulated by

inhibiting a switch recombination required for the I¢ transcript.

37. The method of claim 30 wherein the relative levels are modulated in the

presence of T cells.

38. A pharmaceutical composition comprising an IL-21 pathway agonist and a

second agent for treating an atopic disorder.

39. A container that comprises one or more doses of a pharmaceutical
composition of an IL-21 pathway agonist and a label, the label comprising instruction

for administering a dose of the composition for treating an atopic disease or disorder.

40. A method of evaluating a subject having or suspected of having an atopic
disorder, the method comprising
evaluating an IL-21 associated parameter for a subject having an atopic
disorder
comparing results of the evaluating to a reference parameter, and
providing a recommendation of a therapy for the disorder as a function

of the comparison.
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41. The method of claim 40 wherein the IL-21 associated parameter comprises

a quantitative or qualitative value for IL-21 polypeptide abundance or IL-21 mRNA.

42. The method of claim 40 wherein the IL-21 associated parameter comprises
a quantitative or qualitative value for IL-21 receptor protein or mRNA, or for an IL-21

pathway activity.
43. The method of claim 40 wherein the atopic disorder is selected from the
group consisting of: atopic dermatitis, asthma, extrinsic bronchial asthma, urticaria,

eczema, allergic rhinitis, and allergic enterogastritis.

44. A method of evaluating a subject for risk of an atopic disorder, the method

comprising
evaluating an IL-21 associated parameter for a subject,
comparing results of the evaluating to a reference parameter, and
providing a risk assessment for an atopic disorder as a function of the
comparison.
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