TITLE G TR LI GAND AND G TR LI GAND- RELATED MOLECULES
AND ANTI BODI ES AND USES THEREOF [ 0001] This
wappHilemls on clains the benefit of U S. Provi sPOnak2004/016381
Application Ser. No. 60/472,844, filed May 23, 2003,
and U.S. Provisional Application Ser. No. 60/547, 975,
filed February 26, 2004, both of which are
i ncorporated herein by reference in their entireties.
[0002] This invention was nmade with Governnent support
under NI H Intranmural Research Project #Z01-Al-000224.
The Governnent has certain rights in the invention.
BACKGROUND OF THE | NVENTION Fi el d of the Invention
[0003] The present invention is directed to novel
met hods for di agnosi ng, prognosing, nonitoring the
progress of, and treating disorders arising from
di sregul ati on of the i mune system (e.g., autoinmune
di sorders, inflanmatory di seases, and transpl ant
rejection, and cancer and infectious diseases) rel ated
to glucocorticoid-induced TNF receptor (@ TR) and the
l igand associated with TR (G TRL) and nodul at ors
related thereto. The present invention is further
directed to novel therapeutics and therapeutic
targets, and to nethods of screening andassessing test
compounds for the interventy gtreatnent) and
prevention of disorders arising fromdisregulation of
the i mune system as related to A TR and G TRL.
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Field of the Invention

[0003] The present invention is directed to novel methods for diagnosing,
prognosing, monitoring the progress of, and treating disorders arising from
disregulation of the immune system (e.g., autoimmune disorders, inflammatory
diseases, and transplant rejection, and cancer and infectious diseases) related to
glucocorticoid-induced TNF receptor (GITR) and the ligand associated with GITR
(GITRL) and modulators related thereto. The present invention is further directed

to novel therapeutics and therapeutic targets, and to methods of screening and



cell's have al so been associated with inhibition of T

cell activation in vitro, and adoptive suppression of
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(Aseffa et al. (2002) J. Immunol. 169:3232-41; Belkaid et al. (2002) Nature



[ 0008] One study denonstrated that altered thymc
selection is required for generation of regulatory CH4
woDR2E/107aael | s (Jordan et al. (2001) Nat. | nmmuneCT/US2004/016381
2:301-06). In addition, stuslies with knockout m ce
denonstrated that nol ecules involved in IL-2 synthesis

arftR0: X20H ﬁie@!d@ ggala@@%blhﬁcm Med. To29-geyTcuair cval. ¢2002) J. Exp.
| CBRE 81158592 ERpirain st Aaboh) doertimmisn “arish i Maleyest ol
SERe03) X EHpCiaN 9711 1C09) CER&(168)] thsse sdity rgrtSﬁglea Efifence that

| ynphadenopat hy and hyperproliferation i
peFmgKeraf 4+§§?1?é+érfc 1p eghanpgdctbe (Rapine respénset Miny attempts

( :.371-78; Sal onon .et. al . 0Q +
3888 sl S B OBRA S0 390 s
16BcAE3-ThR3e ¢80 reddnt 4 iniy@Ekidaky of tgi@tbrinatefigidaed

to determ ne the nechani sms involved in CD4 CD25

- ROLAAlY SHPRIGHRAR &1 Bito 8nd imeve pifeter Bodlt Bmptien.g. , t he

antbj%jn specificity, the nolecules involved in
ad80F 4 Saveisl mw@gﬁ%\d@gs@medm GDHECRBST callsrsippress

q I | cyt oki nes .jnvolved i.n the )
TR B A RS B G i
ofofDgfEciiptivel 6B (e IThcRhion gn@ SheVaBRYIoRY /1 BHRIMEd188:287-
I 'groely unknown as well. It has now been denpnstrat ed,
b?%iﬁ%"ﬁ%}ﬂ Gt él” (&R bivt. i layrugeh A B9800 f Cofeamster of CBYGBD25 "
t bRt : : n 5
T O A T PR o P SRR o Mg bl
( Mdugtibn etd effect§raftad) ofl arpamieyifitGudihnRBity $98-Ph$@ et al.

nRIRBG ) 0P BT Senbiveaeyat. (FREEE rgunaer 1601212

deRyr Oiteefropertls oPiRiEy £ap 3l }cheﬁ%‘ﬁ‘i;cﬁﬁﬁ SspdiSiviiés to T
CD25 T cells, can serve as targets for therapeutic

i Gelbregepior OFCRhstinwatianindle shstieeds ekogenaus Hi-apmune

di I.of | ammat.ory .di seases and transpl an .
- ool SRR RERSE An TR PR BRI CR sgnating
dicmdaesthefr 03fibssBleghehd g\ lonye tHePBar! bdeNAcHRRES however,
determined to_be differentiall é expressed in CD25

c BiesupRressive Bestion dndrperdent Fnic sGeplus). Xt GhsTao been
( Werbbarafld Bht the SRS ?chuisﬁol R (BN re%éh%%% %819 bg achieved by

transnenbrane proteln receptor, 'S 8
t shironlatiec pHEDE CBRS OF calBCdet a6t indiNcRhe SupessERTIph¥notype.

TR nstrated to pe constitutivel
ﬁ%?&@%ﬁ%ﬁﬁ@\? Aredehoynda exist indmans éghexpch {2@%)2/} Exp.
Nated 199N ¢k). 3: 33-41; MHugh et al., supra; Shim zu
et al. (2002; Nat. Inmunol. : 35-42). G TR binds to

- : a.T
- ROSEOpE Sy TRARRARS A Sefl BRI Bty A3 il e
? gmmaltioo e nuaor (tm&@mfﬁ Tesdle I(Joa?:dni ot :aI. 3(%01)‘1) g% F{ﬁ}%ﬁoz

e strati.n uncti ona Ol e or I n
TR SRR, ey AP e edes deghopmeted thatmolgtules

. . i. i i . of

S LR SR R AT B PR e
Crdls; micgegenetiadly acfdestufppH @s=iIbAR B} dre 2 byCDRONLLIARY.2

TR Tt ¥ hEBarsoudiedinion & SRH QDR rsfls i ebine

MefipRkd@lop &Y ab®BPpelpi@ffdratidnth MSUHALS F#lofdk of 180 ce

" (Papiernik et al. (1998) Int. Immunol. 10:371-78; Salomon et al. (2000) Immunity
12:431-40; Kumanogoh et al. (2001) J. Fumunol. 166:353-60).




| munol . 171: 708-16); however, G TR expression al one

does not exclusively distinguish this subset, as
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[0011] Because GITR has been shown to be important in the regulation of
suppressor activity of CD47CD25" T cells on CD4"CD25™ T cells, it is desirable to
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[0018] h anot her enbodi nent, the invention provides an

i sol ated protein conprising the am no acid sequence
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anot her enbodi nent, the identified conpound is used in
a nethod of treating a subject at risk for, or
wdizeypnozasl Wi t h, cancer or an infectious di seaBeT/ushm4/016381
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compound. In another embodiment, the invention provides a method for assessing

the efficacy of the identified compound in a subject comprising the steps of
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the compound is efficacious in treating cancer or an infectious disease in the
subject. In another embodiment, the effector T cells are CD4" T cells or CD8* T

cells.



[0029] h anot her enbodi nent, the invention provides a
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[0026] In another embodiment, the invention provides a method of treating a

subject at risk for, or diagnosed with, cancer or an infectious disease comprising

administering to the subject a GITR agonist. In another embodiment, the method
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the group consisting of GITRL, an active fragment of GITRL, a fusion protein
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infectious disease. In another embodiment, the GITR agonist is selected from the
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i F0BSY b Pigaten Prdemoastkateottly effett©of blocking (GITRYGIER]) interactichs on
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sty of Hmephogyiepapialeration g Ker FileutRai i 0 e iioste the
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Aspledrecelin{$ hodpel)’) wittioT Rithoat CPR6 derlls (RotaborAalrespectively)
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regulatory T cells. The lack of suitable reagents
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determined at different time points following activation with soluble anti-CD3
(0.5pg/ml) in the presence of irradiated (3000R) T-depleted splenocytes. Results

are representative of at least two independent experiments.



an inhibition of suppressor function upon treatnent of

cocultures with an agonistic anti-G TR anti body
we@izelsietbiequi vocal results regardi ng the cel | ubPar/us2004/016381

target of engagenent of G TR Here, using conbinations

of CD4 CD25 and CD4 CD25 T cells fromwi |l d type and
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effector T cells (e.g.,CD4 CD25 T cells) to suppressor

ag0os8i Fyguedil B rioRSrABNRSEGOTR sBnls arCREREd RN ovaftome
infectious insult. [0060] To this end, the present

i HYRIAESSION npﬁdeateééw andegenous maé@ry%@plbmFm@raéM CFSE-

> SURAGERP hole FONF LeIfITSR Fo AR ﬁ%\gﬁd Qb%grbﬁ'(e}‘ 28/ and

Birat m1@1®'61'6 Zﬂlﬂuréd)ﬁﬁr ﬁmou@JWﬂh‘yhfﬁremlconéetﬁ%ﬁ%n@frsbluble
BIO| in_addition, seve .Qups v
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cultured without (Ab) or with (Ad) exogenous IL-2 (50U/ml). Bars indicating the
s.d. values were omitted for clarity. Figure 11B: Flow cytometric assessment of
CFSE dilution by CD4" and CD8"-gated lymph node T cells isolated from CD28"
, GITR”, GITR™™ or GITR"" animals was performed after 72-hour culture. The



[0061] In one aspect, the present invention provides

nucl eoti de sequences, and am no acid sequences, and
wacbtimerdis agnment s and/ or fusi on proteins thereetT/ustooao16381

novel nouse honol og of huma G TRL. A TRL

pol ynucl eoti des of the invention include ) Lo
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di seases, inflammtory di seases and transpl ant

rejection, and cancer and infectious diseases. [0065]
woORtdndz18or using G TRL and rel at ed nol ecul espof/ushm4/016381

invention are al so disclosed herein, including
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and net hods DETAILEHD DESCGRIPUIBOBIOOF aHE DNWENITONOr

di ed with, .canc r.an infectious _disease with, .
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i ncl uded anong these honologs is human G TRL and G TR

G TRL Pol ynucl eoti des and Pol ypepti des [0066] The
wonesiantei8 nvent i on provi des novel isol ated andppumistioami63si

pol ynucl eoti des and pol ypep2i des related to a novel
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Preferred sequences of the invention
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bt B g L L o RE BB APt 8 ound
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nucl eoti des. O’ The nuc eot | de sequence of

g ﬂrusapﬁwmw;mmnmalsgalthm@h loapetvereitofallyl suppeesserhint thel presence

A, TRL rt
ool B rIeH Y AEOrs el 2R T prie et BeT i the
PGt Bied, Bfat G@fﬁ/@m Bﬂ’\%gbﬂﬂeﬁt%rﬁﬁl@% a §fdvmﬁ@rundeﬁned i ignal

condi ti ons to SEQ or its conplement, and/
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p@iflanenstosf sigrivds Sag lfﬁﬁliﬁt&(éDﬂ@DRﬁ-m@dﬁE@ shﬁ)rbl@lé\h and prevent
conprising at |east 21 consecutive nucleotides. [0070]

TR deigteripts cPBScaugRRes OF 2B exwRsia cEpatrr cglkregeanseorth i n

SEQ I D NO 2. Pol ypepti des of the present invention

all&59] Abisuase dsisbediseydight omthesnechneisme yodebang de
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i OpRCDRS T bellly) dlﬁésceallyradﬁmnanjd ohderitosd todse the tztrgﬁ; of

sequence set forth in SEQ I.D NOQ 2 that reta|
s SHEVESHIVE UG | BgiUednaycrsiog (Y7RT mge. ithe @W@W AoAIGITR

A o Bpoh U e SR Gl TGRS SbionfBEbletorplvac
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codeth am no id se ce. s i n SE
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the well - knovvn egeneracy of the genetic code.
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| ag%??ﬁat}] nse? t%]{x Y Were incapaple §£§%ﬁgr%tlgfl in the é)resence of
i gﬁydimagllcaltrmn%e@ btDarcpast hTQSBs ermsiGngL Iib@owdes an
di. scl osed poliynucl eot i des
important sighal for CD4"CD25" T cells, and other effector T cells (e.g., CD8"
T cells), rendering them resistant to CD4 CD25" -mediated regulation at the
initiation of the immune response. The downregulation of GITRL by

inflammatory stimuli may enhance the susceptibility of effector T cells (e.g.,



Hybri di zati on nethods for identifying and isolating

nucl ei ¢ aci ds include pol ynerase chain reaction (PCR),
weaui4herais hybri di zati ons, in situ hybridi zati oRCEWS2004/016381

Nort hern hybridi zati on, and3are well known to those

ski“!ed inthe art. [0072] Hybridization reactions can

b(ﬁDﬁ) D25 Faellg)ridenpressor actbrity diring the eeuwpr ok e1g.rfgeRE pr an

The stri.n cy of a hybridization reaction includes

tlﬂgcﬂ??sfmgﬁ{ty with which any two nucleic acid

mol ecul es . wi Il hybridize to one ﬁ@g her. . Pr.efer

h . .
d20e01nTa hiscrng g BEYHEAY PR RESVID Hicdistes ifp &' ghito acid
g%ﬁ%é?ﬁ@@&pd ﬁ@/epﬁbﬁﬁwﬁrﬁ%%% hUAER 'GITRYY GBEnst GITREMGY been

Itrons, nore preferably stringent conditions, and

nideuttiffedéKavoalet ¢l. K1 98) . Biol.i Ghpent27490866 vasmemeh alp (E999)

of strjngengy. sonditi.ons are.shown in Tab bel

gt SroL SRR oferal o sty TR B e pBited e
| @85ihe 88thS @Mt REgardd(KiaXaHp] 20035 odé &1 41)2008;F7u et al,,
stringent conditions are at |east asstringent as, for
eX¥apl e, conditions GL; and reduced stringency
conditions aarte |least as stringent as, for exanple,
0061t inams akpeRt, theABesent iBtanting eraviddgBaiuglepkide saguergegt dnd

bri di zati on Wash. Tel t Condi ti. | eqt |
(BB R e e S i R s S Ao PRl FpE M of o
DNAePNBuse R AISE 6T MnSSCGIPRL. GHCRIOpadymdiotid2sor te H8@ntion
50% f or mam de B DNAi DNA <50 TB*; X SSC T *; X SSC C

Dlurppolynededides thet mgdulale exgyssion ¢f GHREs e gapEprogsion

& ejor P SEAT OFAEL BRIy ey o b lor g

SSOIRI5 0l fod EntEhstearl/ GRNRNGTERA, phlsuckoSaa thatdowarGSaate

closiReieR ekDH BN g sish prlicligtidedomadijg Heaapession

Y TEIEH e st St B e
polypeptides, the invention also provides other agonistic polypeptides, €.g., active
fragments of GITRL and/or GITRL fusion proteins that are capable of mimicking
GITRL, i.e., inducing GITR activity in effector T cells. Transformed host cells
and transgenic animals containing GITRL polynucleotides are also within the

scope of the invention.

[0062] In another aspect, antibodies that specifically bind to the novel murine
GITRL polypeptides of the invention (i.e., do not bind to human GITRL) are
provided. In particular, neutralizing antibodies that inhibit the activity of GITRL
(e.g., antibodies that prevent GITRL from binding GITR) are provided; these
antibodies can be said to neutralize the activity of GITRL (i.e., render GITRL
ineffective). Neutralizing antibodies of the invention include nonhuman and
human antibodies to GITRL that inhibit GITRL activity, as well as chimerized
and/or humanized versions of nonhuman antibodies of the invention that inhibit
GITRL activity. Also included within the scope of the invention are antagonistic
antibodies that may have one or more mutations, which may function to increase
the half-life, stability or affinity of the antibody, or may function to modify the
effector function of the antibody.



K RNAI RNA >50 70 C; 4X SSC -or- 67C, X SSC 50 C, 4X

SSC, 50% formamde L RNAIRNA <50 T *; 2X SSC T *; 2X
w340 DNA >50 50 C, 4X SSC -or- 50 C; 2X B8ODU4R00@016381

6X SSC, 50% formanm de N DNBMDNA <50 T *; 6X SSC T *;

6X SSC DNAI RNA >50 55C; 4X SSC -or- 55C;, 2X SSC 42C
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However, the invention is intended to include other
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adenovi ruses and adeno-ass®i ated viruses) that serve

e3U|vaIent functions. [0087] In one enbodi nent, the
PHTL A ltesed etpsession of therpeneseafithe presentiipyeniios, insludingdut not

Cr t 0 I

;R Rl PR E g Enfuoiolt M RO 8Bt o gugguiom
t higtoagh thewlse Ghvﬁ{cﬁs aisisiton pdsmyﬂucnéte@ss ofirh @b afiti®nse
i nvention., For exanple, a G TRL | ypeptide or acgtive

f rpawﬁlpgtldqﬁée g@ﬁnf#ﬁﬁpse&élﬂ*’és@&l% agi dpelspengnd trg}vozymes that
f;
o o e R B RN R B A PR Ltk BE Bt Bl

t keeg.fGalderispel 3lpEPH9)IE Geﬂ(ﬂhyﬂes 1815 14590 Stdmd(EEG(RD Curr. Mol.

pg‘lﬁ%ﬁé@%@s RetHDHe R YHHFGEB%%@X e ult ek or

A%hﬁﬂ%ﬁﬁ!)ﬂrrﬁnm%o&w?h&s nQﬂaﬂﬁm%rf{'hI%seW Qﬁgﬂﬁ%ﬂ:ctlon and

throu i nker" sequences to the F portio

i rsnm&ajgllroﬁtiaﬂeddlsmdetﬁer fusi ons proteins, such as those

wi th gl utat hione-S-transferase (GST), Lex -A,

t HO@78¢ Athe ianti§chiB¥Polpmucimkitl essa-riboaginayg oﬁt}mtmventlbmaa) be

rmg al so be used %00%981% The fg§13| on teins
aGBMPISTHRRIATY 1q H e cofing fHiand o é&ﬁ%“ﬁ&’ét edwﬁr&ﬁl@nméo only a
GleRlenCthe@tT Rt rhARB) Enﬁs@nste%héﬁ @?ﬁld@?bleltllyozyhﬁg 05?1); be
such |inker sequences are wel nown in the art.
examplesentane td ysomsadpgaegvmottan codiokstrend oHe genaiel the
li.nke ept er of about

vy i e BeBR R PRl IS br Sho AR ceb oSty frine
e réhaﬁicalegg&nhe&lta Qnd eRAynthic licA®RT reA@ioniR Qish gdFbsbausdsivikil kabwn

| engt [0089] In another enbodi nent, the fusion

plﬂ’é) |3ﬁt i Themvglesside Helkagevpirbemicatly svarhesiaed polysuqleotises can

< DOLNRERY 5 AR BAA i A LSRR By, o

l\hxteelramm itereak® thetr)saamlnee specidicgn aBu&e ﬁuhdgé&ncﬁdlﬁﬁatlons include,
anot her g{lot ei be fused with a G TRL paql ypepti de

i Rt HERpEeed %nﬁ?saaﬂr@mat%ﬁaqt@flph(a@hsﬁatsfﬁpéphfgwmdate
t %@faﬁ%hosgﬂat&%(s hold0gd ﬁe?ln'fﬁ nfi@eid- ac %&@@iflﬂ&§@§§§aldens1

preSS| and/ or” secretion o
[ ntalea&wdt Heamrgt(ZO@Ze)Mv Bioh #8120 algh Micklediel (2001) Curr.

AL O ot i TveReRore s ey e ey | o

N®ioldgicallyf ust@Sir &@PresSBE v&JtorBicBwREh \u$eobiftd of the present
addi %éT onglfl ﬁe ?%sert ed between thﬁ?&t pol ypept |pd

mbiweniior bagdrees isvlplenied iGuTRItisprsedt ¢ Bevgrsch eriewaiaord
pol ypepti de noiety. The second pol ypeptide is
pl@d79] &Phbynlsblltqug ipelynuclestizlee nbHihe |pmnn15mveiltmrsa§smmdlude triplex-

PapFRRE bhschP PR ERR Ay b S g afacdiet Bua

eﬂ‘@ﬂﬂhgﬁﬁ}ie‘élﬁcﬁt?%n& QLR (Kahae@@ﬁhl GRzeNQOUOERA. Mol. Genet.

Suence that facilitates association of the fusion

3023431l HeExpression of dhasraepiithe pmmfpl@pcmw@ cap bn inhibited by
D51 TR e, . SEGaN polumenti . Locl v
| promstet atvdri dnhfind:&t SHQu@Qbsbp@ lﬁdrtrd@lpw hel&ﬁt@%dtﬂires that prevent

transcription of the genes.

[0080] In one embodiment of the invention, the inhibitory polynucleotides of the
present invention are short interfering RNA (siRNA) molecules (e.g., SiRNA



the art and are described in e.g., US Patent Nos.

5,516, 964; 5,225,538; 5,428,130; 5,514,582; 5,714, 147;
wanw4a04a8, 165, all of which are hereby i ncor pecatseoobyic3st

reference. [0091] A chinerid® or fusion protein of the

i nvention can be produced by _standard reconbi nant DNA

t 6B gudleic agd malsamgs) e ThesrAIRNAgrelseules argishert (Rrefersidy 19-
désf Iﬁl?c'ie%%eéo%‘ég@@{aeg%oc ?68#%%&6&8&&% q%ﬁ{; dsn BAPISRASUN
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termni, for ligation, restrict g?zyme di gestion to
piestadgton tsrlmgwrae Bﬁf%tféerfemﬁerd{%w ¢-Bn A Pl) Nature
CONeHIgVR) emuﬁﬁyg@é}% gleg ;ir?fo%v BRI R @Eé}rc‘@ffectlvely

treat rren to - avo rable]é j01 ning, and enzyma
| appdied mmmnmahammilsemﬂ e reeattly tdea showhdo pgaermet fuhmnlant

AP eR R THE SR o lhgiiy Lo Fas BeOA (song et al

amBb3 ) Nsatd ey, ©f34geﬂq il anfR, ﬁltﬁaﬂﬁe&ﬁ&rd'eﬁ%r@&l LiRGAGA Rds
anchor prinmers that give rise to conplenentary

Weﬂﬂi’afﬁ?@gn trporiedio hlogk mseepmswm g@mmﬂﬁla@musemdm@d pain
can %?ﬁ é eﬂgﬂ%é pa 1%1 rg(g % e r%ﬂ Eb %S (?%(?S é\tfug ”TS? Acids

Aaésums e49)al (Eds.) CURRENT PROTOCOLSl N MOLECULAR
BI OLOGY, John W1 &y Sons, 1992). Moreover, nmany

gS%@ﬁRN@@rh@l%éulég & 168 ﬁf@éﬁ% i@ dntioft\¢ah |b@ EE&r&t@@by
enco e a fusion noiety (e.g., an Fc reglon of an

i anmgalong tWiewompldneemiary emlemtran#@m les dogrthsr épree of

t h
S A RE s LR U BRI % o
| GYH0E)93) @B tHrbiiphthe 1§ ¢X a ditz]s BaEpiARIQAl rﬁ@l@hﬂe t}ﬂt Tdis back on
fusi on pol ypepti des exist as oljigoners, such

citseHap prosiute e W&Slte[%blz]strﬂ‘nwwe {Yagial (QOH%kafﬁnyaﬂ
a/%éadafi’czs H/F'ji 3bleBa ‘3% ofl?el ghﬁl\lf oleEARIRLNED Ehé?ﬁleﬁlf}ﬁ%;n%smed

the pepti des resent 1 nventi
M iveshir amlh@@t)l)dé&zurd 411164944-98) lon gegduiced bg nawmoﬁran@ﬁﬁmon

|1 93T I . A 31 . 3T3 I
Qg Sig F1s§an3@éi’§§é?mglgteei<‘2%ﬁﬁ Pl i&*&magvglﬁﬂlheélRNA
Cﬁbie@ule%%eﬁﬁb&&ed Bﬁ)‘foéi@ehllys eithty %ﬁﬁleﬁ*@' (Bu @, Wdrle; 98i et

strains derived fromin vitro cul ture of prl mary
als@QGQ)aﬁ’r@c p¥atirdlicgd.eScp| ¥ 89:55 15623) oraftatdy ﬂéﬁdldweh)et ali (2002)

o T LN ——

ek 86060 RS aitlicibe 3R BB ucRtes. RREAHA¥AIRIN of levels of target
Potentially suitable yeast strains_include

orpyeay hewpe gplls, dean SEpieplatiREerney e fip srapacr, was

AHOEBARY GaTe BBl D oBRt: A RE A BB I8N Ag awhich arc
%cthe:rprobnsaedontol siRIBAci(Altsist A(2003) Gena@naR&allARE25432).
typhimurium If the polypeptides of the present

| JOOSZY TIRsiRNA ﬂ&l@@ulb@tayg%@éﬁtto )/ lbﬂyﬁ@dle@des bf tRYpré&ent
necessary to _nodi Fi%gt hem by, _for_exanp

phBepiescan he fesens ﬁ%zslswmq well kpoyppm Bisrarhices SFlbashir et
t
LA RCRR O R APk, o bRl e s
mRNA preferably should begin with AA (most preferred), TA, GA, or CA; the GC
ratio of the siRNA molecule preferably should be 45-55%; the siRNA molecule

preferably should not contain three of the same nucleotides in a row; the siRINA

molecule preferably should not contain seven mixed G/Cs in a row; and the target



chem cal or enzymatic nethods.[0094] Expression in
bacteria may result in formation of inclusion bodies

wonemrponat i ng the reconbi nant protein. Thus, petaisgiongic3st
of the reconbi nant protein3ay be required in order to
produce active or_ nore active nmaterial. Se ﬁ ﬁ\

ver al

nesemeEspTPisFabiibeheil bryindhe PREegion of thedarget BN 8584 s
P
s s Rl T by e e RS R R T o
t heforerté stop cddommBased om thesséritarid odbe sthet kienwremideriar (ergg
the protein conpletely. usin | opj,¢, agent .. Wh
Heridie: rl 6 BaLATare etath A2, SNk st o e

' ﬁﬂﬂﬁﬁ YA polynud R§&Rfiventon,
Zﬁﬂggeﬁ%ﬁﬂg t ge eet%&]oﬁ)dﬂiaﬁg in)SlaI\)r(l)l}chaurﬁzlli&r)tg{netrsrgﬂ%HHE3 at all ovvsOn
caanrteatesigoedrby ommofofrdidagydkill tethpartids (a redox system).
General nethods of refolding are disclosed in Kohno
( f038) Aleich exfrezsiorndf thd 8&net 87 1@FresERt i04SBDABIN anatganism

t ent licati U S Ser, . 08/163,877 d i he.
LTI TR T MR
t Qfﬁg&r C{egglgltes %&gﬁmé&ﬂeé@f/’ché baReR SnveREOTRIVRAPEdnYintroduced.

u y Opera

pro bly linking the isolated i
pSughnuisgatic alemalsfinginde mineisrthatibavemultiple ¢apisspf apene (ie.,

control seguenpces in.one.or re insect e '
M RN e R R T

| BR9BL opBlablyaREE ESheRrafiykzhetd dildai expradsonafe palypepdisle of the
for “bacul ovirus/ St 9 expression systens
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c preset divehtion particiareellnokg partighlas deyelgpmental stage. Methods
xBac(r) Kkij Lt : 3

bty gingelpeb il A9, cfyoaRRpu i nc oS,

f pﬁﬂti@ﬂaﬂp @ﬁiﬁia}l}s dulok geﬁﬁce, e Hlmeome Smd?‘w agudaue wgll&known

cul ture transforne ost cel s under cuyltur

cintieeridas., Mockaapfialy & }’Jé%fir Gewonyigs 14 éﬁﬁﬁéa&;%?)e. n.

Fol | ow ng reconbi nant expression in the appropriate .

h§084t dilfered exheesgion ghdistgerrsoidhe RIBNHIFSHIAN {thPLPREARSM

may _then be, purjfi f il t . '

B PRI iffbn shP Beitie ¢ BifiRE UMY &hons gones

gebrréspbhdiag idhe polmiciBotides f tigepresentimedmign dptve been disrupted

Sol uble forns of A TR a%?ni s%s. e%a., d TRLeEg ot gi Do o imal

aérpyah npat e At SXtERErUSPONIRC AR SSHETITCR (rsp dbnOkaH apimal)

Lt o :
g?l’fh% é:btgqg ]}égi)@ %ﬁg Sﬁddﬁ@ﬁ&s@ﬁé fhay Me RN @NEE, I?Hé!trébg g@ﬁré‘fﬁlg a

rotein of the invention can
pubhfuhetbrayprotapaAitemativalptthe upsttm aeguldteryoragion ¢hthen

t he _expressing cell..an xtracting. nenbra i
B b e L OB By IR P hchenc
Pygduftifeah MR 1feBsd dbsion o tidetiaffndtiohyl gbefivaMigicle fyr

wi th agents known to bind the pol ypeptides of the

pies@nting Impekeutenimathinslidg hempiagads @ﬁorpbi@g‘ggg @ad ggwell
ia :lﬁ?}‘g?{{k{ i%b ﬂ15ee d o(t%%d ngféryet taﬁﬁ]"r@ﬁ&%]ﬁ%?%%? %5 9 6-&'@?12@62%. ent

er sources, nat ur a

sour c As previousl escy i bed . TR _agoni e. 4.
T s s e BT ES ke Sty ep Bt Bl Ry
t hgkePlo a BYrALioA chfrcsBiRAEEsh@6 1RaRkiettyah @fpression vector
transgeni c ani mal s, esgieépoas a _component of the mlk

<] !

offor neacpm‘gigﬁmt@r@@ﬁgpn l)ﬁ)ieg@(’ies of t@%@slgx}t igveaRoy @eneral

char.act erd zed S j h 50 Such

R R e S R
recombinant proteins may be expressed in soluble form for use in treatment of
disorders resulting from disregulation of the immune system; such disorders

include, for example, cancers and infectious diseases, and autoimmune disorders



[ 0097] The nethods that may be used to purify G TR

agoni sts, e.g., G TRL protein, active fragnents and/or
wousisan7qagot ei n t hereof, are known to those skPCiras2008/016381

the art. For exanple, a G BRL protein of the invention

may be concentrated using a commercially avail abl e

preod éiflangoatosndiseasesn and frarsplant fegrotien.aplt@mmameAlisdrders and

fil ti t. Foll
¢ ettt fiseonineis, bo i riob ki Fne BeumirolarigRls oc
t GndephidloniyeGflt,| R fbomMhritisX meltflle &er8sifl@hutdiblrhiRl d-9hitis

medi um Alternatively, an anion exchange resin can be
ey stogisdupsorryBieratsises, psoringisiangt other guibmnauoey derviatages, type I

(R SR AR i he " et e dre i’

deﬂéeﬁﬁfhndﬁﬁ&draﬁxfé&@hﬁé ot her types Commnl y enployed in
protein purification. Alternatively, a cation exchange

S t[ﬂlliBUGC]j 2 Iré‘s@ﬁ;’n%@fér aPUbdda&n G8 {186 RERORT Snucleic acid

i nc ous insol’uble natrices conprising
s undlegiaeapablerof sransnexingsaniothier gwd@lp gcidSolvWidpln gk been linked.

grOups. ar eferred har. os

T O R oTE BRI i rrecy B G gEr iR ltindas DA
predLinty whieh iadgitibhagMENsseaaild fhy by %gﬂ@:dp AHoBAER type of vector
thereof, fromculture super nat ant may al so i ncl ude one

0 s frisidl veslonvhesein gddigoesl DIVA eginentningy bedigates into the viral

g%?%“r/né%]{t%% ‘%g%%ﬁ §ge; ﬁ??%lsg @? 5§t8n&8¥xgs°r%§ héz(t{c)nhl 2 ho st cell into
i mmcmmey ere introdurad (gg.alpdeyerias vévgors lhﬁ*hng %Sjaﬁ&:nasoﬁﬁlﬁ ol

t th | h
® kieate e P e an Rpctomy ey Vet (61 rpopepisomal

r [ y
 Bposg eSS o bl LR A9 o

e ifrqdugtion g0 @elhomllnzgldpthﬂdla)nare nrqilfwledcﬂomg wih the host

al i hat| rou can ( ur| f.

£ e oo R iR et B cabb Sl ok drertiigoh gEressidh of
akhd3ad wbsch ey B Jperbly 1Rkl eSfcHoRR iR SR Il@f*erféa%g hefin as
purification in accordance wi th known nethods. Sone or

arr¢coaﬁmtaﬁéexm¢a§g>@a Yegtogulor simpdy, icspressiepwectprs).v Br gangeal,

k ods |
8 0 A P AL S0 L4, 8o
r et pla’smmant[n theqiredent spetiftsioabpMsmidngdiveetoringd; Kd sk

prote S rified so.that it is substantially free
fntsfph ﬁ%l%arhe sy isghp gost eougpninused frym Qfvegtor.

GH-BR/e@QP feSth¥enton%s mtegd%ﬂo 1H§19&§%t;f}e% @g%{s \k())g kP RME N &tors,

and/ or fusion proteln thereo
r ewmalvmahvaore Xpg.explichtion dafectivenetiogirfisss] Adenatesses and

é%l%éﬂ%%%#l%%d YEGeBHEA PR SR s g
Sﬁﬁﬁf F et e gelympeiaides of termraseaieniqrmyised o

Ki f f

pFltoe?g(%g a%(%ﬁ%iss r'ci ai I 5 X}; H}@‘{)f e u(ai rﬁsﬁ'gﬁle g:n%ﬁcf and/or
BifisianmliBetided thoredwhidhe ae wath(rPﬂhs sad)pamyhe M} entiem dFor
PR G RSP eiBinl ot st R B RoROpFa b fised 10 a

t B@bﬁ@fnm&f”b 2l ﬁﬁn‘ﬂﬁuﬁ%ﬂﬂﬁﬁn\% h ﬁa@n@ﬂﬁh@re%@ (d.&P&n P@ glndmg

subsequently i dentified or purified using a specif

afregpefyhereo) hn sophe ephodimens, éh%ﬁr%aobpﬁptubencbdcmll length
FEr"f‘EREE’) I‘y‘ﬁeﬁnd €. Al?éﬁlétﬁzely, the first polypeptide may comprise less than

the full-length GITRL polypeptide. Additionally, soluble forms of GITRL may be




commercially avail abl e from East man Kodak (New Haven

CT). [0099] G TR agonists, e.g., G TRL protein, active
wonregnemtis and/ or fusion protein thereof, may aCsawshm4/016381

produced by known conventi &dal chem cal synthesis.

Met hods for chen1ca||y synt hesi zi ng such pol ypeptides

arfése\ﬂéhxouzh oltrker osegpestses tokthe Fe poitientofien ammunéglebulin. Other

y SRk & 0SS _
pi ity e oo R T R T -,
puhllofddedlrﬂQRy@QJptrﬁaﬂi@&—blﬁﬂﬂxgtﬂfaémr(mpbenﬁ IseWethsas
bi ol ogi cally active or inmunol ogi cal substltutes for

t HO0SB A siBRpoRGRS mgfﬁddlﬁ&mg]ln(gl&_& BRI u%nce ogmng the
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struct al | t fro e.di scl osed ptides
S S out i B, ¥} st o B SR o dnf e S

Whinkbr bay.e peplisd ke aF About Do 3@ RRIpRSIBRBI eds than 10, amino

propertles as the discl osed pol% gtldes are

ct@a}ﬁ‘g@@j leggthy In ane erbedisyeat, the nephdsBeker indy pﬁaﬂmn(aépeds in
1§A‘§%Jes) Such nol ecul es include naturally occurring
al I'c variants and del i berately engi neered variants

n r,at.i on StItUIonS e

ﬁgﬁeg;y :116 r:ilgo’d%‘er € ng{l? htél éo&}mpff%glc%ugps gh% Fngous 'signal
alsé@feﬁbdz ARS a pPUPshiidddeife tHae B st PrERBtSn alpBBPEftideN8ncoded
or deletions are well known to those skilled in the

aby.2 FHRomicleepeid) #dt termiusGFPRexspanlg pepgnalissqrenes from
[ r
rap S RERRh A3y B il M LS PAVBRRE P UL e
( \ftalgdleh‘gsraayl/ ot fisionresigitsshéreofa Ik dilin hesjtenc@. grati@nimalian

si st ant roteqlysis (relatjve to .the nonmytated
3& ﬁ& exqf fppyan éS?Pé?tw&d%f&iT G8dg ngrasedh throeh pee of a

g%@féfﬁ&%&{g sihhaf@edfbrRgONi sts, e.g., GTRL, active
fragnments thereof and/or fu5| on prote| ns thereof, my

b t I
SSPUUTF A bR PSR Pl Be AR B SeiBR BRI Y 2t o
f MDVN\MEVEM\IVMIMYA QE) ob N(]XII ). Tif dediked, @fetor whbte
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n| z t hat e
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b ovlypeptidenis preferaldy lso](ubh Iusome emhedimessqthese@nd pGyfeptide

C RORRR dkdarTindie o) Bie iy Bilro RE M e 2 BE e . T some
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chem cal %(nt hesi s, as descri bed above. Anti-d TRL
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DA AL RS oL sl g
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reference

[0091] A chimeric or fusion protein of the invention can be produced by standard
recombinant DNA techniques. For example, DNA fragments coding for the

different polypeptide sequences are ligated together in-frame in accordance with



(H) chain variable regions (abbreviated herein as VH),

and at | east one and preferably two light (L) chain
weaniabt@asregi ons (abbreviated herein as VL). Pa®/Ugk04/016381

and VL regions can be furthier subdi vi ded into regions

of hypervariability, termed "conplenmentarity
FEPEFHHORAHS chiges s w epploying; hhindreadut aretpaget-ended termini
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T 0 e e b B
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functionality. Such covalent attachments may be accomplished using well-known

chemical or enzymatic methods.



an anti body (or sinply "anti body portion," or

"fragnent"), as used herein, refers to one or nore
wonegmemtis of a full-Iength antibody that retaPaTs2004/016381

ability to specifically bid to an antigen (e.g.

by TOBLER sl 10, L2t 5, encabassed w (hin
| Bedoditatidg the rg&leﬁﬁﬁQ@%%h?hﬁED H%\g? ngrl)tf hd I%an(qglln?nté)rotem
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3 consi st and (vi
 somBLf Bing ARh bRt i Srlfine P o cpehig the
Fpritdaey amime,ackl defeieb of 1he prdtBindR iPb M REeds tg ‘éccom lish the
fr ment, VL and VH, are coded for by separ ep

Qldinginga enwiroraaent dat Alloweensrest fmatlmﬁrbdéﬁddzﬂyomls (a
h b
T

p&nzyma. T8 187-em wmomzme@utea'aaﬁﬁmm ©S. SeMdloe

Qghg g); éSCFﬁ% see e.qg,, Bird et al. (1988) Science
2 387D gescy OﬂE%%@WPH%“%NWﬂ@q%SS) Proc. Natl. Acad.
E USA85: 5879-83). Such single chain antibodies are
a0g5) Eb%ﬁa]éfeent@eb@f B pessp dveation nray lsorbe rcc@mhmanﬂy

ﬁi%ﬁhgegl gdb'w lnfﬂElﬁ % Nolatd gln&%ot%g%éfltgﬁ Pfegﬁ% invention

antib nents a taln usin
t @cﬂmrtab;la eenﬂmricmqudmestlh o8eoskibtd i@skct Bxﬁréﬁ%m@rdecto?sﬂ dudne

nts are screen d.for utility in the sane manner
gfgflmﬁ VELPTS e Feipwas ap Hlf%]ceﬁﬁépr@fsumymem Metgeals
aﬁﬂd Mbthbdd RF 88AIIG AL et gssﬂﬁts? ‘QJE S&%ﬁﬁ&@mﬂ? L84ilhble in

for generation of antlbo y nole
plet §oreniei giahe MaxBhe” kit, és‘etrbgam@aﬂnbadnCAga g., nurine
G TRL, nmay al so be used to generate anti body nol ecul es

t 9096IhETTR agdims;ts;&,g SGHRL faofelh, Active FBgin &ats Bld/or fus1on protein
nse uent e, pet hods for gener a |n antib
PECLITE SRSPATHbEY g bouligs Barspaisdihasioeds ubdes culture
PEcRERTYns nBMRRE) R ex@Pesd 't%QJeQi?&ﬂi%{%grg ﬁd&%%l{%gc&%ﬁmant

exanple, G TR or human G TRL
rﬁ?‘ll’éf@&lloésn ths apheeppieteyhositellg déke pélypéptidps el present invention

neu rallz anti bodi es to mnurine
UERR S o goR R flif o2 ok Srstiseig Rp
Iﬁlmﬂ@mi@i P1@8essERYudhas UsPfildatibalt] BULREHRGe AirotdafiitdphY.

aut oi nmune di sorders, 1 nflanmtory di seases,

tFolwlp formis of &4 Bragonists, aiged GETRL ipaoteioy aotiak @tagments and/or

%ﬁ%ﬁ gﬁ{t?lg I?rgcﬁr caqme églgl?’écsl & lrr}egom Hx'lgd ﬂ}g{l}?g%gelaé rape. gound

i fowenof, orp. fanIEITtHI_eplbtdilgoﬁﬁa afventiomé el fvigicd 'bg %?eiﬁﬁng a
%d Si Iar and rgl ated di sorders. Such anti

PR fipcen fPedhe etprey nede sad cxigiching ﬂm/membranes
tAasLnsiibhic @diek fint AR N Etl“n dd:nby 0% - 1952801 Reat RIS ayh %o? jnagqu.gs

anti bodi es can be pro uce generatron o

iaffinitscdrdaniography Wwithragents kewio tsbinditerjotyepsdds@mRepresnt

I S..manper are_then screened u
1Hvent10n Milse purification processes may a ?sonbe used to purify the

polypeptides of the present invention from other sources, including natural sources.

As previously described, GITR agonists, e.g., GITRL protein, active fragments



standard met hods, such as enzyne-linked i mmunosor bent

assay (ELISA), to identify one or nore hybridonas that
wonrodos1an anti body that specifically binds wetch/ushem4/016381

pol ypepti des of the present3éi nventi on. For exanpl e,

G TRL proteins of the invention may al so be used to

i regdfer fesiemprotelisthexsof may ar]sqinﬂ suprassad asanstod®l o€ tratgénic

oSS S A oo RgY o B i OF ks Gprs paiicmes.or sheep,
t h;ehléle Eleﬂil@xfactehz@l by s@hﬂéﬁc mggéﬁﬂ @éﬂs)éonﬁ %Q?&ﬁ@é@tﬂ@y

al so be used to obtain polyclonal and
aﬁ?‘ﬂ%ﬂ? gicofpgithes GEIR pgausts.y react with G TR The

ti de i nmunogens additionally may contain a cysteine
r é QU rhetmathaslsdlat bwyyte tsed ti purily GITR Ro8isRO U GITRD

Ag,d&{eha (%%régsuch g%&@%ﬁ%ﬁ’%"%{" hermcyanl n gglgo:% illed
r epHRGI For ¥k ARHIDS GEFRIPRTciloE hae%ﬂéfén%ﬁ Shal)HeQ8h&ifirated

residues. Methods for synthesizing such pepti
k MW a3 cemmpscially available emm concendration Kikter; fdr exbdpliohi3)

( 1T el e oo iR vt R ncos Gemsenimsioprte,

t e qunearnite ¢an\benpplsil mypuﬁeicuﬁ@ﬂmaﬁlxt Ju6h b 0&Rion
al te atlvel y, antigenic peptide fragnents of the

pB}ef} He)v-198 apiosExchengs mesityen ke qrepieyadeforexample, a
pa{mgm@uﬁé b i PR ch AN FORE) es at

| east 7 continuous’am no acrd resl &hconpasses
pohpﬁlmﬂpmlmm@ﬁﬁ@om dihie intratyesroah b€ derdpatiag tagirose,

t|de 1]31 t?l%em ic i ne conpl.ex with the
po Ak o1 Hrkose o athen types conprpen Xﬁ{rﬁpb‘é’ﬁfl &0 peofrip gerification.
C AR @8y catiBA SkclARLO Qe Grthd &12%1 g&g ' SURbR cation exchangers

preferably at |least amno acid r even
p%ﬁ@ﬁd@ﬂ?ﬂsdnsqlkﬂd@, mafipes ndmprisiog shlfqmmpw escar

p ast amn e (0108]
l\g‘%fug% OPAfoP ?é’ﬂy oélP %%rer%‘% %&h% %?/seotcﬁlélf"mﬁ%tﬂ%fds
kpwfication bPGYER afdridtg@.d. "GITRL o&en@facﬁ@@ﬁ‘ &ﬁ@ﬁl}%smn

technol ogy. As an alternative to preparing nonoc

aPTeral HVI%Oécfffé?@ CRgTe ﬂiﬂ’@%&iﬁ@awlmndcﬂ@nm orandme leoliynn

t t

: %g%t CIR%% qufy r@%m% ngcqgl}c/griagglté na\}%yogle,r egexﬂ% fcwgﬂ?arl@ or

cCibbtmoat bine éGAl Saphmogd bbby hydlrbbllicﬂﬁcy Hﬁ&aﬁlon cfbmatography
library) with a ypepti de of

? quté‘agp??“gﬁ é%t‘ gﬁﬁvg?ﬂﬁ Sﬁf\é{ dulyl ethief, prpyonyt © lt, nr b;r TR to
tingh@a S AbkdnitoRrpag| F’iﬁéﬁ}{, Bk bpfn@feyremg a}%e Mr]?% or

bind to the pol ypeptides o resent I nv

tR?T@FP@COrIEElFfb‘d}mm@‘bBEaPHEW stape eﬁ@mv&rgi;]ﬂkdphobw
1ts Q atin eni n age
REHAE Rl . Sliod 8 o b R B B R GR e PhES grAups,

tdaﬁ bareimpld\dditd fuathel 4)M1fy¢H@Gpﬂ€l§ RiteilBATRARy &fnns 1nclud1ng
reagents particul arly amenab Por use n gener at 1 ng

edipeioriha GIERE prsein can gl hy upddoinguiiéisatiomrin becokdmne with
gargltofx@ bbb @ R o1 R B o G T B Sl

|oamhmaft1y)namdw1tl$ othait lmoaﬁi nbDeYs, Chid GRE BE SmPRYEMD Fovide a
en speC|f|C|ty and can be utilized to

t
ﬁ%ﬁ{’}%}g‘ I%H%QF%%%MGQMO@@H%& Prqtein- deeferebly: thenwlajéd GITRL
pRoRINTAbeAfid scARLiPR QMbs“?érﬁ’ﬁh?)ﬁ*ee 386ther mammalian proteins.

[0098] Alternatively, GITR agonists, e.g., GITRL protein, active fragments and/or

fusion protein thereof, may also be recombinantly expressed in a form that



e.g., Sastry et al. (1989) Proc. Natl. Acad. ScL USA

86:5728; Huse et al. (1989) Science 246:1275; Ol andi
werRo@107¢i989 Proc. Natl. Acad. ScL USA 86: 3833pCTARL®@A/016381

i muni zing an animal with a1 i mmunogen as descri bed

above, the antibody repertoire of the resulting B-cel

pg@@htaéesﬂudﬁe@tmm cxianlallesthfg pnﬁpqitidyes kiélls)\lvﬂ ekpressed as ffl.lSiOI‘lS

oht ai ni t he, DNA sequenc.e of .t. i e .regions o

2 SRRl ek PRt T R ML relistuens S grapgferase

USIGST),2orthivtedbRinQTRK)| BaR¥Ebr @{gré@fo_ﬁ afd guﬁﬂ%ﬁoﬁ Q¥ such fusion
i nstance, m xed ol igonucl eoti de primer corresponcﬁ ng

t Preteins sre qoazpereially ayritabloppmiNey FegauitBindsba(Riverly, MA),

fr . quence as wel |l .asprj s to a
Y RSB SPURLE R p B8, el P febe e
arGlITiRLI mateimactie frdendi@onmad/@Tdsibh gdteif BRkdbLVAHBBIHR tagged
regions froma nunber of nurine antibodies (Larrick e
alWitly 3 gr9aly emiope apdh sysaerenily identifisd ypr pusifisidvsingra specific

st Ve ] Lify n _heavy .and
R oD A3 ot b FLAC R B i

( lcammierdiaky aalilable Ha@d Fadviiah Giglak Qoep diaver) 19, Met hods

in Enzynol ogy 2:106-10). [0109] Pol ycl onal sera and
anoods) TR dpeyiskee.p!, GITREDroin, BEHRI Fach@n® adlliok &Ridh protein
subject with a pol ypeptide of the present invention.
THEETe: 1By alpo Pe praduped byknowmeanveriipneligljcateal smythesds.

' ooy . j uch as
O S T SIS 4 s
dekilleé dy thehe. Suth bieatyicait} snthetis pdlypetides nag@ossets Biological

I ti.d f th t invent b | at ed
¢ PEReTRS 12 EaroR S the Petaral pHEdied Palachides el tytsnay be
b . _ | .
cﬁ?\gﬁnyfg(é?ap hyg‘,i&lg:1 ggcb)bt a(?pn1 an | glg %a?glg{sﬁ%ln%saf%tf fé’]a tural

Fipakypepiides.of anti bodi es to the pol ypeptides of the
present invention may be produced by cl eavage of the
a@i00b GIIER aignnists cog.d GHERL wirdthinnadtive disgivehts alidVorfusion

t he art,[. FC?[I exanpl e, i nol ogi cal ly actjve Fab and
FPEeN thergqi g5 FReSMpass Helogulpsthat we skyctiraby diffgent om the
agisERRH ity MptillosA.of | b2t whi
Addit on@#‘lgﬁsﬁemg‘?@&ﬁlﬁ%ﬁﬁ%g@%ﬁﬁég?eﬁg%iﬁé‘f yhich
ahtvepwhstastially thtsampobipglemicd esopsitidshe therdisdesed polypeptides

i pvent | C i.Si both human d nonhunan,

o1 SR OBl B BB R e e et bt uch
Dhidldcaleh incliuishabeil poccariQCamat RaintE it nstatdWngineered
i mmunogl obulin |ibrary. Humani zed anti bodi es nay al so

b¥AAERpEENInS pleyationshsthstutions, cevladeents dneerfiomsapabl e

0 e8| ' noql [in_heavy and
R R O U TR B iR R oy
amdertiogd) for délaiionsgeanesll khown extiopd skilldilingie 470 NECoaral
ant | badi es di rect ed agai nst G . TRL may be
g@ﬁbvﬁmatsué?ﬁgﬁmg@@ml RO EareydadpsararipniahiRL
| ORI A hB nIRARSs ﬁ@ih'%%uﬁ:h%&h&%ﬁ%ﬁ%&%%@ Wha
genes. Spl enocytes from these transgehic mce

| erthatagswlistin a CHERArseigewe oforé resistaasto pratgolykisifrahgive to
used to produce hg)bri domas that secrete human mAbs

w ﬁlogxag Ca,lt j Sequence).
[0101] The methods disclosed herein for the generation of GITR agonists, e.g.,
GITRL, active fragments thereof and/or fusion proteins thereof, may be used to
generate GITR antagonists, especially soluble GITR proteins, active fragments

thereof and/or fusion proteins thereof. One of skill in the art will recognize that



affinities for epitopes froma human protein (see,

e.g., Wod et al., WO 91/00906; Kucherlapati et al.,WD
wORNWOeALs Lonberg et al. WD 92/03918; Kay et aCT/U$d04/016381

92/ 03917; Lonberg et al. (1894) Nature 368: 856-59;

Geen et al. (1994) Nat. Genet. 7:13-21; Morrison et

alto geqeg@aﬁI@R@@tagNmsts .86 aQiubIS&}ITBSMW‘eﬁ%Meﬁﬁ thereof,

(P47 EB Rt Sk i, TR S op peddisteact B mgFiisifan

etseqlencé d:98diho Bbid. seduencBBEGDIR, bolh 8% Bk e kloWhl AJsing

Chimeric antibodies, including chineric imunoglobulin

c BasA sequenseseT Bk saiaeemsthe. 3 cxobibe GATR, Fotiee fragment thezeof,
kng I Fc
Conlg’tag m&&rngfrot%frfs t?é:rgtgfhuﬁfré?%g g %errgtg 1Pg gecégl% a%t ]tD?\fZ\
rmesuhniqnaahncmﬁdhleﬂﬂgal syitksis] &s dacﬁﬂbeg%b%i W th
restriction enzynes to renove the regi on encodi ng the
murine Fc, and the equival ent portion of a gene
encodi ng a human Fc constant region is substituted

( dani- BﬁtRDs\mnbedwal I nternational Patent Publication

2269; Aki ra et al., European Patent .
Aiﬁqgi PHr emhodimentsyihs inygatipn Premogf;@éﬁRramasﬂmsts as
AR &Bs: Srardiin O8ing B B0 et s RERT Dk WiTRL.
Cabiftiablye masimaliaty(Sg., Patrieat GRRL,4n8 héytibize GIARI dctiyitet
al ., European Patent Application 125,023; Better et
al[0103] M)of Skillein tlee &40ill fdgrdzs thhi 48 18éd Bdrein( h33dn

Pr.oc, %Ia, Acad. ScL USA 84:3439-43; Liu et al
( 18pdy qumaprot%}ggowsﬂnaat leagt; qng @ang preferably yvo, heavy

P?:Ig chd\l@%nabﬁ:églon ?bb%t&ﬂh&éﬁ ol gﬁl)gl%‘ﬁ;%‘t%%‘% 5§Hd

Cancer Res. 47:999-1005; W
l\l&tﬂfﬁ@bwolhgﬁt @9 chaingaghislevregiorns| (abHré @8 heretdnad VL) The

A P bR e o bR 0 ey hedpoue”

| Ferind@ “edthpleie@iityZ@ferdiihinp asli @iy (¢ ’E?dirﬁ]& spEEEAN e d
i mmunogl obul i n chai ns, may be generate repl aci ng

s &xpisdba apg mpteecamngeryediteriyied “fregicwarlt maxon (e‘FRo) The extent
sefﬁ%trﬁ%'s ? rom %ﬁl '%e&@}e\gggl (%F Sgdr @g i’ e a"}leabgl)

n’SEdjmﬁeesf afiPrgehs od Inigmblégizal Imegess Hifth BditRs, BIE De artment
p ?w ded k()ly Morrison (1985) Science 229: 1202- 07;

Pt Healgwd himp e Sefvicgaeyit: lﬂwaﬂqgﬂée&le% 42, and Cheghia, & e
P 5
cgﬁgwwy"ﬁﬁ& S ﬁl are er e cor%%r a cp@’ by

r efferceem)e _EadIhUHeamlth m&j@mpmsd:dmfethree (ﬂDRs agl, four FRs, arranged

ni pul atin and e S|n t.he nucleic agid
DG ULHRRG PRI e rpusa fie oM RaMTEEH BBH CRRRy
vgma@bmrgggqgm{grmat | east one of a heavy or I|ight
chai n. Solrces of such nucleic acid sequences are wel |

[0 8 bR R it ik Ry RS 186y A OFci YRR coion

may be obtal ne rom a oma "pro |ng an an
atyeihasby dorpr @ besveyrani igtit nrmmgfeiglobﬁhn chan,anyientaviily. Difone

di. e humani zed antib or f.ragnen er eqf ,
CARB0% Bk, B ATRRY Rt PRIV b bt B ORRLab L hains and
Vﬁ% BEhtlifdkhboloWARR ERBEL, GhelolRne haddemdanht RR8¥noglobulin

nol ecll es or [ nmunogl obul'i ns g
chains are inter-connected by, e.g., disulfide bonds. The heavy chain constant

region is comprised of three domains, CH1, CH2 and CH3. The light chain

constant region is comprised of one domain, CL. The variable region of the

heavy and light chains contains a binding domain that interacts with an antigen.



be produced by CDR grafting or CDR substitution,

wherein one, two, or all CDRs of an inmunogl obulin
woheisnovas be replaced. See, e.g., U S. Patent PDUS2004/016381

5,225,539; Jones et al. (1986) Nature 321:552-25;

Ver hoeyan et al. (1988) Science 239: 1534; Beidler et

alThe 98BI rekiors witiointibodies P3P medwmlerb,lndmgof the

tents of ich a
PRy bost iR B By dpaRhE hrfoudicel; opBe s PicsRich
CiXo gbfédtd@l b ke fikBEomBdheRe(CIGROT the cwsﬁléﬁfc@ Rgnent
humani zed anti bodi es of the present invention
P&aystei. Application GB 2188638A; Wnter, U.S. Patent
No. 5,225,539), the contents of which are hereby
i rﬁ&lﬂSb bnamadglbbulhmﬁéarewoaepromtonstsa'ngbReneoér 1more

" Balp S i et el encti e SRR ks Bhnenised
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necessary to replace the nunber of CDRs required for
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anti bhody, e.g., the caonstant region, are_also wthin

t ﬁéfag%f&ﬁ Eeg 96 af thedTHT-Emminus(abows A1) amingacids) mubrkappa
C3P1dbddRhdthf %g@al %ﬂel PURC oh RYm ek eFhinge .
const ant regi on, rep acl ng t he const ant regi on
wirhinuaogiobudin ‘&mw:}t dmmsi’ ézgnounSO Kdgor, 446 anoins ticids), areginoitarly

TS PRS0 Lo LS S ol
S Bﬁﬁférﬁ&lt%e@&;ﬂs’&ﬁg%g&l es Qlg. (datrimla RYicdBAE hdduRI3®ARRino
or nore anmino acids In he constant regi on to alter,

f e¢ide) dihslimmunpglobulirbbeaviichein pensgt a@glom geries encode for the
eff ctor. cel.l

kB8 R O 159 GTREP) N s B ieOfhepege of

aﬁn antihdag dur sﬁﬁEL’yt &ﬁtlbdi(gqtdiﬁorﬁ’f’ er kaagMEnlt’l) :ish&;e@héreln refers
Anti bodies with altered function,

af® prg Qrymerg dragments fof afiphl- qugghﬁﬂlboém &wt %améhr@ fzbhhta to
apmeRent ;ﬁ!‘ﬂsﬁ d
byl!)érCl :{%ﬂg}b% tgt I eg (g%fé am’no acﬂfsrogglﬁl kﬂ% B 5

c ensinarsedorithin thedérnt hzmt@an bindthg firagniens’ offf duf amtibody include

U Fa5 Sgmoiio® miingy QoM BE b oTSisHIs  (RT G 2hd
eIEord RO PRI RS, H){gfﬁ@ﬁtei SRARN: i %m}oﬁﬁﬁgtv@é Fab

alteratlons the muri ne or ot her speC|es

i fhagmenss dikied by adipulfide bpdpe aidhe binge tegien; ¢iii) elHdrfragatest

L Pty e ap A Brhha 3Ry et PO Ghotslpd Ppe vi

abhd WiH Jordinoé¥ acsanglegn@ of 8 ardibodi) (va@dwb(feagamnt (sWaﬂdg:Gal
such as a human Ig@G)e for an FcR (

0k 1988) Naturie PHGS 4 4)e pihicki Gogsists @f 3 1Ye 3 gfﬁ rlpmé@, aléisﬁveﬂ)wél(lgqlated
J es| - f Ll I

o pBrlcFky FAHn Y o L BRE AR g MR oY

f dombine oéthedvdiggmeny VL asd YH)theenwided for byspparhidtigenespthey

an aromatic nonpol ay. resi due such as. . .
can be Jrg?ned usin IF«)ecom inant methods, gy a synthetic linker that enables them

to be made as a single protein chain in which the VL and VH regions pair to form
monovalent molecules (known as single chain Fv (scFv); see e.g., Bird et al.

(1988) Science 242:423-26; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA



phenyl al ani ne, tyrosine, tryptophan or al anine (see,

e.g., US 5 624,821). [0118] Anti-Ad TRL anti bodi es of
woOherdimwast i on may be useful for isolating, puPCTRISDE®4/016381

and/ or detecting G TRL pol yoepti des in supernatant,

cellular l'ysate, or on the cell surface. Antibodies

08535970830, Snct singleichaismhiiloodicsare blgo aitesled $ebe encompassed

di agnostically.to.mopnitor G TRL.protein |levels as part
oVin s ey sptigss DR, Fopmey af Aol Tigse griitedy

t ins cORFUMBhA i hosessifled i
ot B e e Bt o lled in

ethaap) and the fragmente eni seresnethfos stilitysindig samsi admieras g intact
oth%r therapeutic of the invention can be linked to
tﬁglegﬁﬁﬂ.antibody in order to target the therapeutic

PRI ERET e
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alisepsedSputialsgrtpyfor axample.FHR eirunpands y be useful

in isolating, purifying and/or detecting G TR, .

d [ @ Aniioalyl moleoules torthegolgpapideséthg present dnyentien| 4 8,
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el el RO TR, i R gl el
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oflispuders imflamenaigrytdisepiesgiransplapicietectipns;, fdipylgyar related
di,seases. e X ti ' .
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M | | . - - . -
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agk idnfionndSi TRLbS e rmatusde asinpiseo obtai polscinpilesd
contacted wit i fferent, test conpoyn uch . .
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a cysteine residue at the carboxyl terminus, and are conjugated to a hapten such

as keyhole limpet hemocyanin (KLH). Additional peptide immunogens may be
generated by replacing tyrosine residues with sulfated tyrosine residues. Methods

for synthesizing such peptides are known in the art, for example, as in Merrifield
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antibody repertoire of the resulting B-cell pool is cloned. Methods are generally

known for obtaining the DNA sequence of the variable regions of a diverse
population of immunoglobulin molecules by using a mixture of oligomer primers
and PCR. For instance, mixed oligonucleotide primers corresponding to the 5’

leader (signal peptide) sequences and/or framework 1 (FR1) sequences, as well as



[0122] The present invention provides methods for

di agnosi ng, prognosing, and nonitoring the progress of
wanv@imrmuige di sorders in a subject (e.g., thatpdirmsedokyic3st

or indirectly involve increases in the |evels of
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product in a biological sanple from a subject,
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may then be used to produce hybridomas that secrete human mAbs with specific

affinities for epitopes from a human protein (see, e.g., Wood et al., WO
91/00906; Kucherlapati et al., WO 91/10741; Lonberg et al. WO 92/03918; Kay
et al., WO 92/03917; Lonberg et al. (1994) Nature 368:856-59; Green et al.
(1994) Nat. Genet. 7:13-21; Morrison et al. (1994) Proc. Natl. Acad. Sci. USA



[0125] The present invention also provides nethods for

nmoni toring the progress or course of such autoi mmune
wdizemridans by detecting the upregul ati on of G PRI/US2004/016381

activity, e.g., by detecting upregulation of G TRL.
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diagnostic and prognostic assays of the present
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obtained from a hybridoma producing an antibody against a predetermined target.
The recombinant DNA encoding the humanized antibody, or fragment thereof,

can then be cloned into an appropriate expression vector.



the test anobunt) can be determ ned or expressed on a

per cell, per total protein, or per volune basis. To
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the level of a constitutiveMy expressed gene product
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i ncreasing the signal produced
Similar types of alterations to the murine (or other species’) immunoglobulin may

be applied to reduce or eliminate these functions. Such alterations are known in

the art.



by anmplification of target nucleic acid sequences. One

of skill in the art will recognize that whichever
wanpi4ihiasat i on nethod is used, a variety of PCT/US2004/016381

quantitative nethods known 45n the art (e.qg.,

quantitative PCR) may be used if quantitation of G TRL
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used in screening assays to identify pharmacological agents or lead compounds

for agents that are capable of modulating the activity of GITRL, and thereby

GITR, in a cell or organism, and are thereby potential regulators of immune
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useful for treating such di®worders in humans, h
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activity of the active ingredient(s). The
characteristics of the carrier will depend on the
woaoui4aondfisadm ni strati on. [0139] The phar maceuPCTAIS2004/016381
conp05|t| on of the inventioli may al so contain
ok| nes ynphoki nes, .or other hematopoietic factors
thods qr/iD@wl iagrRypgngsing, ang Mopitoyipg the Rrpgrgss of_- 5,
| AutejminuneDisotdegs and Capcens - | O, |L-1 , | L- 12 IL- 14,
Tlil?lha 1t el o {Htﬁg L tﬁa@@:ﬁ:ﬁnolggl{éa erﬁé’c; ﬁttdm'a in
harnace |ca conposi

aditimahrhoddls) @aﬁi&hlaﬂgdmﬁﬁleaﬁodiﬁ@ ﬁfalyﬂbedmd nftm@ m datsaathble to
bel ow. The pharnmaceuti cal, conmposition may contain

t the Brman { wmén% Fyseati fp i aithaueh the Brasmnlgrdisgdesed herein
p ARG AR l%Fet PG 1n‘elﬁﬁ’mﬁéCst;fi’g?res\ﬁ(1%1I by ébg*cpast re%ulatory

arnmaceuti cal conposition nma contain ot
areﬂls int mfduammﬂodey tlmgﬁsditsedmecﬂlmls [fmfahmgnomngppregnt&i@, bnd
bel ow. . Su ddi o fact 0l. S %Sﬁ‘b ent may be
heRifing ipr %re@ diggeviain Sohe BemBe Y oduce
Ay RdiRehHethdordes flﬁﬂa{rm%tbpy §sdided Qﬁ@ 'tr%ﬁ@l?ﬁft 1€j ectlon and
antagoni sts, or to mnimze side effects caused by t
QanReragdmfetious dlsameagdhb@p@tlcmﬂweseﬁdlfyr GrgRsagoni st s

or anta on| sts C ded i for .ons of

P RS Ta yThe Soor MRS T e P Bl B sepSeed
f @etheds, atsﬁﬂl@ﬂhﬂisﬂﬁ ingll edcogiizé that tiehainas hbaoldds of GITR and
anti - |nflamTatory aﬁ%ent to. mnimze side effects of

t G@lﬂytaé rieHeas hppgp KEkRrgonistsriad api@gerigfpanay peused én Bie,
T T S el

clnmimmtlon of the invention may be in the formof a
i posone in which G TR agoni sts or antagonists are
Cromp2]Eh prbgenaﬂﬂeﬁtimrbmdeé ﬁhetho@thﬁir dReAMInE Pprdghosing, and
acceptable carriers, with at hi c agents such_as
| mpniggingihe Pweress of #taigyn 1 ﬁffé Hhi sEDI et €8} at directly
[ ar
| Bk A B Eads 1) WL OIS by Mt R
I mmew@mmln il Tl mnvny; d. g}pwwdmectmngtmmregulﬂidnadﬂ @TRL,
m)no rides, ceri sulf tides, )
Rk ol TRHSLEIR Fsic ScryapbATTn Wohie sabicats, Qgpof
P{]ﬁﬂ)?{ tﬁE 'aﬂ Q’Vlﬁfre nﬁe |tl‘1d@ ﬁ‘fe@gﬁieﬂfo@g & aﬁ?p'l}pfﬁnﬂﬁnﬂfafcm/ n
evel he art, as di sclosed
edasnap¢sea,nd|mnsp1&t réjactlonl\&s wdll. J8Bs@methods Bay batperfbmed by
01,728 at . No..4, 837, 028; nd U. S.
4‘@@%&@?&0 e kRl s gy PR P o
?é-ﬂymﬁﬁed#ﬁi@ &r RREMERSs tHeP@)ft @TITRL polypeptide or
ther apeut| cal effective anmount” neans the total

aprstions tbereer%{emphabng {isicaanpietisikerests). 1o @M?ﬁé@ &UdTREal
ﬁ@cﬁﬁpo 2)&1%1 &S00t d%fllve A teQ (ﬁ‘geréc{fac%r ﬂ1§du§zﬂ&fs o‘f”'CﬁT QWPades

benef1i
smrmpeﬁuddaaaﬂemb@d herein, Wﬂ’l(cheﬁ?@éael damwaheml;fused for

heal i ng_of such conditions. \Wen lied to an

i Pl dfad cliip?lvettipgg Pé%‘ﬁ‘ﬁ?n OBgiH i drarHdrecpgize
t I

aﬁ%on%ﬁ%ﬁ%ﬁa“’“ T b B B RSB s
t ésecoauting/the nngbeddfamnsunelvatls.r esul t in the therapeutic

ef fect, whether adm nistered in conbination, serially
0j0123)n'thikgausticis by diagnosing” means identifying the presence or absence

of a pathologic condition. Diagnostic methods include detecting upregulation of

GITRL by determining a test amount of GITRL gene product (e.g., mRNA,



[0142] In practicing the nethod of treatnent or use of

the present invention, a therapeutically effective
wanoan7ag a G TR agonist (e.g., a G TRL pol ynecrastiode16381

or G TRL pol ypeptide expres8ed therefrom or a A TR

antagoni st (e.g., a neutralizing anti-G TRL anti body

orcN Aeertpodypieptide indledinga@nents thooabyf) ini ssbiakbgical s:tnqﬂe ftom a

¢ iRt el or oo JHRGPRD. 4ffsiefind B ey antoust witha

acrRmePaaGuiof PanigB €. dRinhRtbuaf ot tABgd HYQHI 1ﬁ&‘1vf‘dutaf(9rknown
al one or in conbination with other therapies, such

t riod fates fr@mwﬁylirmgmwilwdﬁ@sfor thyrﬁiffm 2R pmdtm héhhough
he (Rl% ec{la \05 friicc ﬁ‘lg{h%d %%rowd% r‘g Wgtév%tr ent

coa Per 8
ammlﬁrﬂhmm rdls@i’de&lg ardusfices Mftie BRttRdProvideed ﬁ&;lt@dé 1h&1batlon that
sinmultaneously with the second agent, or sequentially.

| faidiiidigespEfed sequential ly, the attendi ng physician

w || decide on the appropriate sequence of
adﬁilﬂ]sﬁﬂ@mm@m @vgntlonwlsaal prmdwnytbe@ fod prqgmpsifig suczbn

SO B D L G Ao B P28

t hiztefieg ipreghlatiobf GTIRIY. e“l&agwstlc’oasr @r&%l Rngdefdafd oOf
antagoni st is_adm nistered orally, the bindi ng agent
wiBrpdigiing the prRbaplsideavelppraentaplet SGV@aasqﬁ aepathRloge .condltlon
SqirU | 3hc ﬁfetlfi)ldk)fﬂ lude\%f‘e?m@ ﬁll'e% s Euﬁ;guﬁt"bf{ a(?i %égfe
armaceut 1 cal conposit e I nvention ray
aqutoduconm biplagical sample fieol 4 shbgmt ralné k:ompaﬂmgﬂle dest amatuntiio a

n adjuvant. The tablet, capsul e,
CaaIoRtS o5 e (Fo SHipBRbar e Jom BOpals with
prafrraiwrifisosr ﬁ@gﬁﬁn&% diser&%“{%@ﬂ AEGI9RAGRAL p ro\élﬂan
admnistered in liqu form a’liquid carrier suc
wall atous peorls of the GH]Ré gfne epmdmt ingy tegt] sammplecare gommstezm hv1th
as. peanut o il ral oil., soybean.oil . or.sesane
o e PHgrtovre b fRougjeosi o B Sestion g MG o
of GIIIRE., g iGERLAH LRI ERIRPSOdroSie IRY Frovilbes {n%gﬁésﬁ‘é for the
phyS|oIog|caI saline solution, dextrose or o
sdbbiselr i de sol ution, or glycols such as et hyl ene
gl ycol , propyl ene glycol or polyethyl ene glycol. Wen
adf12§] élfh@rpe@senwanmwmdtlsromrmldcsheetbh@rﬁcvaomttpnag the progress
conp05|t| ns fr.om.ab 9OW
oOTEREh R Pl Baint SR SRV Thipt ettt
S Qi vy, R, Wde@éctlhg @p&gﬁlﬁtldﬁﬂoﬁgﬂ'm MdhftdlinyBethods 1nclude

t her apeuti cal | ective _anmpunt of a G TR agoni st or

arﬂe&?@@ml% th@éesaampﬁmg P EHTRY gere pradueidn iolegieal samplss
H% Q@ﬁ‘lﬁ Pft a%gjfﬁﬁta%lﬁ E]ec]p}uﬁ1 ﬁmg i c%gr%l\h%% t er amounts A

antagom st W In the tTormof a pyroge

paheigedn ahiojantaﬂfiéHtRibgale @m:hloulsetweémmb dinst ahtl eecond times
gﬁ(ﬁaratl n of .s repteral ly acceptabl e protein

£3tE R ChaRgs ith e&ﬂ S? ymsiisqrdess, d’ﬁ‘ﬂb?‘ flgerease in
Staaljuht ﬁaﬂmaﬁﬁ@r&ﬁl@sﬂ)ﬂ SCmutdidinWink Ia{ijs{&f%eli’f afilf bh IncPdast 1P fount

inthe art. A preferred pharnace conposition
i nndlaalmgqmgressumwfwtmmnmne disbrietsarfamh snanijoeiog iagrays are also

ho cant.ai nto G TR agoni st ..or.
et s pliBistha bR et oo e daeh hioH in
CliiaﬂéﬂtﬂBethh@@tEﬂ (3L au%uﬁﬁﬁlhe alsbfdleﬁCt ion, Dextrose
I njection, Dextrose and Sodi um Chl ori de

[0126] Increased expression of GITRL in methods outlined above can be

-
._¢

detected in a variety of biological samples, including bodily fluids (e.g., whole

blood, plasma, and urine), cells (e.g., whole cells, cell fractions, and cell



Injection, Lactated Ringer's Injection, or other

vehicle as known in the art. The pharnmaceuti cal
woaopasidison of the present invention nmay al SOPCOAS20A/016381

stabilizers, preservatives,49buffers, antioxidants, or

other additive known to those of skill in the art.
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Uses of G TRL and O her G TR Agoni sts to Enhance an
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GITRL gene products is desired.
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wea0@/weass of upregul ating i mMmune responses, RaY/Uak®a/016381
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activity, etc. The transfected tunor cells are

returned to the patient to result in expression of the
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Al ternatively, gene therapy2techni qgues can be used to

target a tunor cell for transfection in vivo. [0153]
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8

r eepdrand entephatiineight e abeviied by heampnisation anéatory

| nl%rms tagt‘i{gek?rypresen’cmg molecules, e.g., dendritic cell antigens, systemically.



enhanci ng the suppression of T cell responses, or by

i nduci ng specific tolerance in T cells, or both.
woOnmunozuppr essi on of T cell responses i s geneprariug2@a016381

active, non-antigen-specifis, process that requires

conti nuous exposure of the T cells to the suppressive

ag 1] Adlesmtinelg, antivirahinimuned I‘ﬁq&)nlséliiﬂﬁiy l%]enhanced in an infected

nonr.e

nsi ve nes ner
di B¥ feﬂgﬁy LA05fiae i‘ ﬁsﬂ%ﬁ ﬁ%gﬁm é@gﬁﬂ@ﬁlatmg thg gt cells ex givo
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o BREdgren e B BT gl tiREreoh byt sl Bl et sngor
O ad¥n@R i NG TR EntHod 88, erI‘WEédn%%Se‘ﬁ @m&nﬁagﬁmeoudes
presenting cell antigen (e.g ,"7and 't

pr wlympt\dgs rapg;me fragro¢nts Wﬁzﬁmﬂusme @mtemeﬁlemoﬁwnd@t ag«anﬁr.t

b ef tu |ons f tissue
a5 ERER sl B s lod A Bl ol Sbosea
di syaa@eu(@/lﬂoth&qhetﬁw BPéhankihg @K@@&l @hmiin€ Rsponses would
function should result in reduced tissue destruction

i nb¢ fosgelateriptepieioalht Bipmarnativyip fransfes) thenhwith ggweleic acid
tr an3ay n%rllt éITKﬁ %1 @tlf%f ré%gﬁt 155%&%La§?g%cg%fi% Hér%injaglﬁﬂ that

through™its rec orei
f othle &\aﬂés:ie)hyesa rallldmmpoa'lmaﬁtthe protdihah tlobisdurfayes ahd esintroduce

tr %g%palngétﬁgggfm glpgttl%jgf ?ﬁ% E}%f aq ggg I\?VOZl 1‘?0%%!3 gépable of
ang | iZi,N
STASBE L ey BL A 1o U O

i nGEBRb predeinoer an active fiaginentithercof by tthe 1nfﬂct§:dtcsll,cand b1nd1ng of

et SRR GRR R heT e bt i e, ens

mﬁ@d@sb@tiﬁ&t@sﬁﬁpr@ssﬁlﬁpﬁ}l’ Qp4f@mgme§hat%r>a@tcbm ty al one
0]

or in conjunction with a nononeric rmof a peptide

h aWI 89 ﬁlnan%ﬁiek ‘éb}%)li/ tafbn %%éﬁ%log ok YARReEHER o@ﬁﬁ IABRMantigen

(e | ocki'ng anti body), prior

tr ﬁmstmramtaﬁbe umfclam th@mductmm dféumpnnhumgn‘@f Tlhmr cells (e g.,
nol ecul e t the and( %

wi RO Pl BT SEPP PP o e Ry

si gaikectdd wiglk b AGc1BiE abwmla@mg at RASt 088 PerftidR i ki predent
this manner prevents cytoki ne synthesis by inmmine

c elnyention sap by gdwinisieredrto ¥ sulipetd0 oxerdomp BNeIcIPSCcifis telprance
| e Iatlon
e SURRE ERRbc. W Rt L A ai P 04
t hmmihyatmmcbf@lep@ddso [Fer exwagple,tumos c&ilserbtamddrtbbmltalp@tger@fcan be
Ion tol. erance by B7.1ynphocyte. antigen-bl ockin
%@?ﬁ%e%y AR R rﬁ@&%’s‘é‘?"%‘ly dHTPCtF@ﬁé%l?’éHeSSIOH ofa
t

ST e R

s Lm}démagomstlmgtl -6ll'ER ahabcmhcsésémqortm cbxinbmhtwlhmth a peptide

[ OE7le R E Ry Ak SRt ol OR NGB Fog i fans B71ike

p RNy, €l Phd@hsFdcluSBhRN bellsQir® fetirBd £ thEWHinE B reB8t in
assessed using animal nodels that are predictive of

ef fpeassipniof theneptides adhaprdacesf thgipansfeetedicell shkigrantively,
Vmée?lg tﬁe@ﬁb}pt%clﬂﬁ&%s'c% hé’ g?ed to target a tumor cell for transfection in vivo.

[0153] The presence of a GITR agonist (e.g., a GITRL polypeptide, active

fragments and/or fusion proteins thereof, an agonistic small molecule and/or an



al l ogenic cardiac grafts in rats and xenogenic

pancreatic islet cell grafts in mce, both of which
woave/lbeas used to exam ne the i nmmunosuppressi PET/US2004/016381

effects of CTLA4lg fusion @oteins in vivo as

described in Lenschow et al. (1992) Science 257

HonBeic aﬁﬁ#GﬂEﬂRkamtﬁbdﬁ)l in ¢onSt9R)tioRrveich a Petlde hAciad theSadtivity
muri ne nodel s of GVHD

USA 89 02-
( sefan %Pé an lgfame 8 é%j? ﬁgcjbzaf‘é??mthﬁ suréacg 96 hsgymorestbprovides
7
P s Yo BRP o B P ;09 A
armrmgmle esproise ogringt th/a tvanstactedemdecsdls o poedditiad, tdrhart cells

R REB AL by R A8 o SRR s BT recnores

t r eatibing M&EMMPICdéﬁ@mMH@QMS AU OleBIEY) @an be transfected
disorders are the result of inappropriate activation

ofwfth owa¢leic acldstenepding elhor & pertiog £¢.8s b cyioblasmicsderpaia piyncated

el S B SE R Pt s bR M agotein o an
Bass ISR 151%931 heg actirakign gfchaﬂr%@a%ﬁ%we T

ce may reduce or {ll m nat e di seas
AdcmrrHsp(tndatg lnmnmf HGATRicdgit agjds)its therdby. expresGMHRL class I or

oVt B I BRRIVGF (haretor i AP UBN S O egelgurface
angfessidnldtithe hﬁbr%&‘ﬁ?b @E&é P('ﬂ' dMs Il NERYBIoR Jﬂaﬁén Rt CIJGITR

cost'i mul ati on of di srupting recepto |igand
| agenist {4-ons GéTRhmlmwh@% ﬁstlwﬁﬁmnmﬂ/qrcfusmmmitmnsr

t ion_an d

o R ana a8 R PR LR SftR RUBRE, eilobh sontidsiaving e
| na\tﬁﬂvik?dfhﬂﬂA&’hEatﬂig‘&ﬁ@ég. B7d¢ BS& eu&qqilducemlrl cell-rhddldRed
antagoni sts (e.g., GTRL inhibitory 1poI ynucl eot i des,
anltnagmﬂ rggnanse AgAimst the wansfested tameay el ferttanally. A gege encoding

@ﬁgéﬁs% cBﬁstﬁc?@hmqﬁ&f gx&%@ioﬂ & &mqagésq@ ﬁohgted

bloc I'ng reagents nay 1 nduce anti genspecil Ferance
of pratdim rs&@lcas the invaciaht dq,am;\/omnﬁs@mmirdneﬁdteﬂ ovithaigNtAer m

F R e T L X

b eﬁl%h%‘i‘&fbﬂl%ﬁeﬂé§f 'ﬂﬂd/%r A g%lﬂstﬁfanﬁ@ﬂT‘Rcﬁﬁﬁ)@% eaﬁl%? q é)eptlde

ani mal “nodel s of "human aut oi mune di seases
i Ncdvimgetheactivity efqueAPGentigdn tamwnmtﬁmmema‘c@pbr%mmr s

EAE. stem c | hmat0|5|n P
roorusiey B g el PR oot Sov O i1 Tt hauthifor
arT kel i eRiatéli mRBlRSreBFinsk ihS hirharl NGB ¥t fRy BB dufRBidhetos,
and nurine experinmental nyasthenia gravis (see, e.g.,
PaeNercasgr tunpogsHesie taleraneminilet Biect. Raven Press, New

York, 1989, pp. 840-56). [0177] one enbodinent, G TR
an@é@@]nhﬂsctther(emtg)dlm@tsrFQEITmagomstso(ﬁgg @I[Tmmlgmpnd% active

a%g@ﬁ%@éﬁ‘f‘gﬁ@ ?ﬁpg% 5‘1 0{;@?19)41 %{E‘o&%ﬁ%i 5eof agoglstlc small

PhabreeIes tandak ag@ﬂmﬁartﬂ-em hieodRk) ofthe ib@ilioh mhpbedsed
i n combi nation ther apy, i.e., conbined with other

agisritascing adjuyants eAQ».Wé’GIlTlS ETCFERNS, medidatingreompoend thetdrave
t rt%%‘tabf‘l aéngl%&gelnﬁ Eﬂetde%l?f rﬁédnt g&o‘}ﬁé Bf in' Gl as

I Nmune ers an arrmat Orgl I Sea . e term

" n’esponses against various antlgens that are themselves poorly immunogenic.

Cytokines and/or lymphokines can be used as adjuvants. The appropriate
selection of adjuvants can induce good humoral and cellular immune responses

that would not develop in the absence of adjuvant. In particular, adjuvants have



conbination” in this context neans that the agents are

gi ven substantially contenporaneously, either
weimdaneousl y or sequentially. If given PCT/US2004/016381

sequentially,at the onset &b adm nistration of the

second compound, the first of the two conpounds is

prséfnéficaint yffadts in entieh@ng telimmatne eésj)ensel me,ubumt and peptide

concentr.ati ons t he .si of . r 17 For
CPRAGTS in R Laes TR o B vy S Ao ep b oy
”%@elgicy%&@d}{aﬁﬂgéﬂ %e%ﬂfcemﬁnune%spghsésmegieﬁ‘%ééﬁnst proteln

pol yn eoti des, antagonistic small nolecules, and/or
nentigaisi Ziong vancuykmcﬁan@gem thaGrerRirg ﬁtibng n@:d’S%tLye,sponses high

cof or ted / or ni tere wi.th

or e Fomiion he dEdarr BR R HoghES) dtyfyleospirsfiver
CyYbPoh8R, aljdvt amd BytbRiaEAYm ﬂf)HUkhﬂB doﬂib‘ina’uons Frowde stimuli that
i mrunosuppr essants,” anti | ammat ory agents,
merebetiprevidedby ost antigen ?Wéfai'lﬁm bitors, and/or
cytotoxic or cytostatic agent s, as descrl bed in nore
dd0153] Aetsed hefeaim, tthephrese vaocriae adjuvant’2oGfVEReine therapy” is

o S dndite tha Gr afEy p CCKE KA lcg s
a@mgbﬁ%éﬁdg aFhcine /ﬁcagm@ﬂ&r)eoﬂ 8 T641b0 Brbtdie HiRkddf MY/ or

be used in conbination with two or nore of the

t hagraspmatw antigERRantibedy)i Begmbination with arransigem (et Yiesh
S0l R TR PSRN oL b SR a0 .

paﬁlslbbblecatneéfﬂ @iltgodpeptidesppokdinsadr pmpﬁda;s sopolginedeotidesh
t he variqus npnot her api es. Mor eov the therapeutic

agaredingtheangger i henss, SHPress opat %}ﬁ%mﬁ%‘fe&nﬂmune

Cc e &
¢ G3ohSeto the e T9k Ble RGN [ FREERE PR RIS Sheh
Giriléanarst &g corijstcioniwith, sivdtapbousefiteoobiredee uhsombined) or
mai ntai.n_their suscgtftl bility to suppression by CD4
CroenEg Y&il@raya’r“é [0179] Preferred therapeutic
agents used in conbination wth a G TRL antagonist are

t HBL30] sbherfern { apomedgpveat eomposiionf gsfensto & vaefare gdiivapithat

a%ﬁitfrzr;gufgfuﬁﬂﬂ@ Hﬁﬁﬁﬂb‘l%gfgailéﬂ%;éc%]%fe%ﬂwﬁt%% @rSéﬁ R

, one or R ant agoni sts
G coRberitivnabintunrey tqopr}epmeahjecmbld dasluldaamlagmn ossuspersimab] The

nol ecul e and/ or neut raI n | es to

RGPS e caBbeP e d e e AR g B e SRS B
Wiy an e/ 1ﬁﬁn&&qg§ﬁoﬁb§élﬁﬁt%gb It nf3f. P& Kample, the
addi tional agents such as other cytokine or rovvtﬁ

f a@pane aﬁluagdmpmpgm(len guay asidItl@baléy meh@pﬁdasleawéqé@d de

i nhi bi fu
aﬁ??rboé’ ¢ }O@q&’ﬁ% Ag@%ﬁ%@ Cg) rgrté% ?e?tﬂ%’r eo 0{ hat
biéhdpRosihoey] 1pid aeindl deﬁv&mes aﬁ(ﬂ mm&gsetﬁel%bﬁthLﬁ dart e used
ot her cytokines or growmh factors, their receptors, or
otiR@rapgs of 1s19G u@/dosel ecul es): and anti-infl ammatory
cytoki nes or agonists thereof. Nonlimting exanples of
t r{él Y ehhesantigans uﬁ@d fexevagsiad thenenydnelndepioteinsyipepfiden er

pd‘i R ahag L ‘nm%%e%%c? aé‘?raf‘]’f’ﬁﬁ‘grqw?ﬁemc profeigs e well

neigtabglol Zheﬁ@ll&ﬂiﬂgb @zﬂﬂcﬁ@nde@ pebibRsppelieuclétiiEY dr
descri bed herein, include, but are not limted to,

arqlwaw@qtsde&foraﬂaer@@acﬁ%@ewﬂﬁwr%% qiifagyegts thasgaty As
f
L- gc?hf%l_?%s’eg %}, fz’%@#tﬁc%@@oﬁ;pﬁs& a dekied of Attt sik aibho acids and

contains at least one antigenic determinant, while a “polypeptide” is a longer

molecule than a peptide, but does not constitute a full-length protein. As used



13, I1L-15, I1L-16, IL-18, and IL-22; antagonists of

cytokines or growh factors or their receptors, such
waod4nng necrosi s factor (TNF), LT, EMAP-11, eVr@SE004/016381

FG- and PDG-. G TR antagoni@ts (e.g., G TRL inhibitory

pol ynucl eoti des, antagonistic smal |l mol ecul es, and/or
ndigieim o “Fragmeaidopuisessa perticp; Tt deselthen atiofRispecbandal so

b t

SErFELLIISR AR L ol b B0

Clagmpodds, CD30, CD40, CD45, CDe69, CD8O (Bl ),

(B7 2), CD90, or their ligands, including CD154 (gp39
ﬁ@?%s)use@ hetefif e t/eh@%éctﬁe @dj\ﬁb@ﬂtﬂ'{g\éﬁﬁﬂﬂnﬂ? means a dose of
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Makagi ansar et al. (2002) Med. Res. Rev.
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and/ or G TRL) described herein jnclude antagonists of

| jonjthe methpd of pymipistrationgnd fhe apfigen.| - 18, and | L- 22.
[0180] Exanpl es of those agents include IL-12
an@ rihstvaccing adiuwant cpinpesition Oﬁf@nmez@@n can hegadmapisiered to

¥ PR PR YARER B n a5 By pot timitea

hlﬂditﬁﬂtrzlﬂasél?dr,al &fagmal tdveal aptirérhad) nﬁitﬁiehmﬂ etﬁaﬂsﬂer)ﬂal (see, e.g.,
00/ 56772; IL- Bt or_inhibjtor ant i bodi es

t dutRTRHAna] @pnlzca.u@eé?}:’) H201Ad @@Fﬁbﬂ t@r?brYdE?ﬁiﬁ?@teéfoyt he
I efé{enﬁ@cﬁl@ltaﬁfu’scﬁalg 1ntraﬂyrlq@geah Lsu%g%tﬁlc?ﬁb ?ﬁaveﬁé@s{@ldes

antagoni sts i e antl or antigen
b imtcHartgrifle é]@nmn’tcmnt bethe ahf) gemga)mp@nerltlor cémponentsof the
receptor, e.

S uion AT B e Ehan i uph e gty G the

r %ﬁﬁ n0 hs weRlab Bp&h fheagaBN; ghtchhdtﬁl%dal-cér@ﬁ&f?@fﬁhﬁub &R
i nding proteins. Exanples of IL-18 antagoni sts

i mﬂlkawnah@ mstupidend admngstratmm regairs suitabiradiseeare rmﬂﬂan

bi
¢ Aelshaited byirragt ifite ks Al s pisralf AR P
Ofthdt i dnktigdn bRE BiRlcembimiidn bEadj@vaitaBd ABniRlstdred fShe same
(1L-18BP, Mal let et al. (2001) Circ. Res. 28).

Esiae| ke nsmber of deses apdieslosaderregimea fon the antagamic-composition
V,
;BB REHTnEd Elrber B RN R S A b, he
s ladjuRhit ;(rd)p‘amcsaxf)the esrdbiaation dfadjuvaesepdyaedenrithdodhies of
(or antigen ndi ng fragnents thereof).[0181] Exanples
Ommeﬁ‘?ﬂdﬁdh? e Copse Gg&l éﬁ??’?&rrf’%‘meﬁu mani zed, human
or in vz r-generated anti bodies (or antigen blndln

f 18k fthe combinagipps elpdnwantsofghis Ingrten aREuifable fpr HS%@

o 5 e TS 0d s BLR ltacts ot et 2ol popents.

CatitioerdahRiar mehid)g but Adt [imitedrey thoseafindri vilibes, baueriapﬂmgl

(R gn Bgr%g@;%@g;?gtaggﬁ{%h@ 1p gtglﬁ,gliLﬁTNP ng rr%«lﬁ ?19 L2 erte rates or
I §Q&PA Cdrter @elgor tuﬁl%f’ célf (6%7 I(‘”yﬂ{ 'bﬁlaofeukemla
derivatives thereof, e. 75 deNFR IgG’

r acmpbhstongi@mdjsa,rmnomabtﬂuerﬁntlgmb n@bf(cmrpnsmpnnmdwqr
polypeptides derived from proteins, as well as fragments of any of the following:
saccharides, proteins, polynucleotides or oligonucleotides, cancer or tumor cells,
or other macromolecular components. In some instances, more than one antigen

is included in the antigenic composition.



see, e.g., Arthritis & Rhneumatism (1994) 37:S295; J.

I nvest. Med. (1996) 44:235A), p55 kdTNFR-1gG (55 kD
wOonbosrievapt or - 1 gG fusi on protein (Lenercept)); PENARN®4/016381

ant agoni sts, e.g., TNFa comerting enzyme (TACE)

inhibitors (e.g., an al pha-sul fonyl hydroxam c acid

d401eldtDeseabl/vixhl B&LhRs comtainivg thel adjnym copabingtosAdEhis

hi bi .t 3333, .. 022 F-b TNFR
( By eGSR i pae Ho protion ol RpaBhiiraliest
Rhaugaatyys Withd §A6hitA 00 Huslan RineiReHaf oRa R4 virfEBimiah

Physiol . -Heart and G rcul at ory Physi ol ogy 1995)
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k a/ T, FHép}ﬁtls eiruNHep el iirhg) g{mmﬂloﬁﬁ@’&hs poliovirus,

inhibitors, [0182] h other enbodi nents, the A TR
aﬁp@gb’m selicivisases; Meesloraripi Mugps FEuadHbslla visve adgnevirus,

CORLIGH B! 1085 PRI FyBh s AP, phir o

anﬂfwﬁa&nhnb&dclmtmgmsastfeliﬂelelﬂ&mm lririds a”eitmgm“ecﬂdns

DAB .486-1.L-2 and/og AiB 389-1L-2 (I1L-2 fusion
prP&FE?nﬁ%S virgsy ajan infeciious guigal disgape,yirys, Newopgtle dragpicsyirus,
( W3k’ s3BsehdAtus, pHRIRS re@ﬁatcﬁ‘%gh&ﬁe pr&ivclivE8ndfore virus,
anti-Tac (humani zed anti Protei n Design Labs,
Caquize aRestis Yirgodid B0y En@ﬁalmszylrusv%t anot her
conbi nation includes G TR antagonists (e.g., G TRL
i ro16g2] tMs;ma’pkelb;nﬂenhchcmescorﬂmnmgm]m atjunvans oehbinations of this
mol ecul es, i zi n%,antl bodj es to

BTG oGeEde thabe DSl SAp 1oty SR GRS, ARG of disease
anbihsdddy, Wb hRfisidn! %Qﬂ%luyz%e%%@th typable and

nondepl éfing primtizeéd anti-CD4 antib
| DEalyPableh Haen@)?hllmonm,eMomxeﬂ@ patedhabntﬁtmawms

i ncl ude ant stinul at ory, pat CD80

(Ereione BB ok e Rl Aotk SBteirereus

I §R&RNIS) BelobadttrRg)Ibki SNEiSs ek Sitidhs, N@&s‘erzagonorrhoeae
p-selectin glycoprotein |igand (PSGL

a.ﬁ'klamyﬁzp é}fﬁqﬁ@i@m}w SlarrdieBneugioyiae, laanydia psittaci, Bordetella

ORI A S5 TR i e

t IBckatichiecdi, ,Sh@ﬂl; EBibrianhblentl, €9)ymepd&3gm diphtitenie,
embodi nent s, e of nore TR ant agoni st s can be
c dfsokasigrive f«?etrﬁul%%z (geﬁgﬁﬂmvgfﬂé T MBcaRpsiR e or

”‘?ﬁ@%&épﬁlar EEYhbRETBREN AT, Pr%@%%@?{h S?z?)%}élbéocc%

Ic or enzymatic | nhibl’'tors
emm@&seﬁastrzdlhm tduwg Leprospirdhintyrtagags tRvatelivdnrplorlesipd

e e R R

1864 ﬁestmoam/e@lﬂm%mhm NebepfibinROdi es to GI TR
ggjd/or}jel TRL) descri bed her@gl n %cl ude, but are not

10169 q)ésﬁabﬁ%c&ﬁe@a&spﬁmNéﬂ%ﬁ{O%Eﬁ’é &ﬁ‘lltalmn% the adJuvant

anti 1 nflamatory drug(s) pr of en,
t eondagmtiossef this @V@ntmmcrlud@ thoge mm itsapre deion and/or

e LA R

dicd: o £1) @‘E)cczaﬂa@’e& wop@thass tad Histoplasma.

[0164] Desirable vaccines against parasites containing the adjuvant combinations
of this invention include those directed to the prevention and/or treatment of

disease caused by, without limitation, Leishmania major, Ascaris, Trichuris,



sul fasal azine (see, e.g., Arthritis & Rheunmatism

(1996) 39(9) (suppl enent): S281); corticosteroids such
wa0@retns sol one; cytoki ne suppressive PCT/US2004/016381

anti-inflammatory drug(s) (6@SAIDs); inhibitors of

nucl eoti de biosynthesis, e.g., inhibitors of purine

b| Giuyrild) Sehisipsdmd, aifryptasybeﬁrgbmnsl’ﬁcl(oawas TRbpREME $eki and

'\%‘{’4‘6'&‘%/2 4- di am no- 6-
ptet§ PSR4 | met hyl ami no] benzoyl ] -L-gl utanmic
aci d) and inhibitors of pyrimdine biosynthesis,

e 91 Shpﬁ%ﬁb&ﬁﬂm@@@fq;@ﬂiyﬂmgiéh%@peqt@mmphwmtl@antmcer

{98y B PR s Bt i Rl BB R R
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( elngluding, wighoytHNIAtiaN, Prostats sneeifis sntiaens(PSAn: Brgsfatesppafic

e gL SR

i NBAbI 250 MAGE-} EGERfHERRGE) CDand, prisatia, ENMPRHSE| TADG
(e, 9. exate). [0184] Exanples of additional
[ nlrﬁg?)‘)f‘%%taﬁél ude one or nore of: corti cost eroi ds
(ml i nhal ed %éfj Iocal i nj ection)

P &gy ;91!& 86%1561%19 ﬁomf-’a%?l‘éﬂﬁ Gegpprise at least
( Fdt5e3268ein, ?Bgfrpgg% id%'og?fa%me t &rived 'ﬁroﬁ{. %M%}Irusblhel some

(rapamyci i apa erivatives,
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unmasked Cel era nouse genonic assenbly uSi ng
d entsheldiesdepantigert lpmdm@%’ggnents thereof), to human IL-18, soluble

fragments of the IL-18 receptor, and IL-18 binding proteins (IL-18BP, Mallet et
al. (2001) Circ. Res. 28). Examples of IL-1 antagonists include Interleukin-1-

converting enzyme (ICE) inhibitors, such as Vx740, IL-1 antagonists, e.g., IL-
IRA (Anikinra, Amgen), sIL1RII (Immunex), and anti-IL-1 receptor antibodies
(or antigen binding fragiments thereof).
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antagonists (e.g., GITRL inhibitory polynucleotides, antagonistic small

molecules, and/or neutralizing antibodies to GITR and/or GITRL) in combination
with nondepleting anti-CD4 inhibitors (IDEC-CE9.1/SB 210396; nondepleting
primatized anti-CD4 antibody; IDEC/SmithKline). Yet other preferred
combinations include antagonists of the costimulatory pathway CD80 (B7.1) or
CD86 (B7.2), including antibodies, soluble receptors or antagonistic ligands; as
well as p-selectin glycoprotein ligand (PSGL), anti-inflammatory cytokines, e.g.,
IL-4 (DNAX/Schering); IL-10 (SCH 52000; recombinant IL-10



Al'ignment of the human G TRL cDNA (SEQ ID NO ) and

mouse G TRL cDNA sequences reveal ed 69.6%identity.
wéhogmeng o f the human G TRL am no aci d ( SEQpCDUNENDN16381

and nouse G TRL ami no aci d Bequences (Figure 1)

revealed 54. 1% identity and 60.0%simlarity. This
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at exonic size n Intro Tl

o e Pl SR e bl o
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Ald.g.| Ifltmsorhiela gtco, elgp)Athszt&Meuma NOO1Y 0EEG, NoP
NS piemead), S131E JmsmaiiciResearch (1996) 45:103-07). Preferred

therapeutic agents for use in combination with GITR antagonists (e.g., GITRL

inhibitory polynucleotides, antagonistic small molecules, and/or neutralizing
antibodies to GITR and/or GITRL) include NSAIDs, CSAIDs, (DHODH)

inhibitors (e.g., leflunomide), and folate antagonists (e.g., methotrexate).

[0184] Examples of additional inhibitors include one or more of: corticosteroids
(oral, inhaled and local injection); immunosuppresants, e.g., cyclosporin,
tacrolimus (FK-506); and mTOR inhibitors, e.g., sirolimus (rapamycin) or
rapamycin derivatives, e.g., soluble rapamycin derivatives (e.g., ester rapamycin
derivatives, e.g., CCI-779 (Elit (2002) Current Opinion Investig. Drugs
3(8):1249-53; Huang et al. (2002) Current Opinion Investig. Drugs 3(2):295-
304); agents which interfere with signaling by proinflammatory cytokines such as
TNFa or IL-1 (e.g. IRAK, NIK, IKK, p38 or MAP kinase inhibitors); COX2

inhibitors, e.g., celecoxib, rofecoxib, and variants thereof, see, e.g., Arthritis &
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Profile of Muse G TRL [0209] The hydrophobicity
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[0186] The use of the GITR antagonists disclosed herein in combination with

other therapeutic agents to treat or prevent specific immune disorders is discussed

in further detail below.

[0187] Nonlimiting examples of agents for treating or preventing arthritic
disorders (e.g., theumatoid arthritis, inflammatory arthritis, rheumatoid arthritis,
juvenile rheumatoid arthritis, osteoarthritis and psoriatic arthritis), with which a
GITR antagonists can be combined include one or more of the following: IL-12
antagonists as described herein, NSAIDs; CSAIDs; TNFs, e.g., TNFa,

antagonists as described herein; nondepleting anti-CD4 antibodies as described
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IL2R antibodies; marine and botanical lipids (fish and plant seed fatty acids; see,
e.g., DeLuca et al. (1995) Rheum. Dis. Clin. North Am. 21:759-77); auranofin;
phenylbutazone; meclofenamic acid; flufenamic acid; intravenous immune
globulin; zileuton; mycophenolic acid (RS-61443); tacrolimus (FK-506);
sirolimus (rapamycin); amiprilose (therafectin); cladribine

(2-chlorodeoxyadenosine); and azaribine. Preferred combinations include one or
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Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous
immunoglobulin; cladribine; TNF antagonists as described herein;
corticosteroids; prednisolone; methylprednisolone; azathioprine;

cyclophosphamide; cyclosporine; methotrex ate; 4-aminopyridine; and tizanidine.



in the presence of an equal nunber of unnodified YB2/0

cells (Figure 2B). EXAMPLE 5 Binding of Mouse G TRL to
WO/ 1Reier ses CD4 CD25 T Cel | - Medi at ed Suppr eBeTaIS200#/016381

CD4 CD25 T Cells [0218] ThersT cell suppressor assay

used in these Exanpl es has been previously described

( shdditienal antag'ckmstmﬂ)ahcaarhﬂ: uShé\'hacdsmbm@ﬁﬁh with Gmmhgomsts

164: 1 H 2002) I nmunity 16:3

e iRk, hEaT s TiElou)Ss artoeamens Smij maiqtyles. andor
SR ANiARY afelPéaict &GP ﬁﬁd/a_r &gy Rﬁ? ﬁi%hﬁie%hﬁéﬂl@éjto' g the
presence 0 50,000 irradiated T cell-deple

s pingagoviptsexs, humas cytgkians or gT08vth fadtdys.ofpr e:emniplv,aTNB,LﬂsT IL-1,

cdtPE a2 Pl o T3 P AR R G b s FoF, and

C HbSF OIGI'ER BitaBbnidts 0d) % SGITR Bhhibit6y IR 1 AR icldo@idys, bRtagonistic

reverse suppression CD4 CD25 proliferation was then

X sapdlageleenlps, andasnauirakizing anglh@cheaqt@ GHERoupere} 13 Mdsa

R T I s
I rsugh d@@B—ZdGDGn(dEMC]D&ﬂD]BIS GoLR, @DBO,-CHIR GIM 3, @DhY, CDSO,

G TRL-YB2/0 cells were_able to co letely reverse
HgD% RIS tbear bgandpq ThepE TR atagontsk (@ inhbitory

tgﬁdlﬁgxcfeﬁ 42, fliagdthe bl &c&%ﬁ%{ﬂﬁaﬁm&m@%@m o

I ng GITRLt0|tsrecetor
| i G R:JMMDH@IT&L) atmymlss)tbec:oanitmedawﬁﬂ agonts, bmdly ag metBoTiRxate,

bl dth ressive f nct

TS araringy PR PR i P CERR R 14 MRl BtnSTide, NSATDs,
SUBPERSSIS fiblgﬁ@féﬁ T RtidoBrerdi A SRHIRRLOHRM o EBP ﬁk%;pho&i‘eﬁgrase
as few as 3,000 G TRLYB2/ O cells at | east par

r éﬂ@bﬁ%gadsnoay@:&g@wtsmnghm@m agnnﬁsmqnmlsma@salgabltors

(Fl n fied.YB2/ r YB2/0 cells
cscolid o R Rt TR R B el ind
T syelkiinedeg descabedhipen €8 SIbUbvEHE dhzgh inlibiddl]e.B., Vx740),
contrast_to the results obtained with freshly i sol at ed

coatidssPSCE el AGE myibiters,d] qell pighalinggnhibitors sueh as kizasto
I
o bk o meHPRERA AR IR Ak S ke P PRRIEGE 6,
S phabaaypuesies, anghotehmﬁ cORvegiing edzymdNmhibiteirs, tshlabhd@itdkhm
f ti-adT tib Q00. G TRL-YB2/ 0. cel |
3513%9{368 el Bt 1%%58%%%@9 e ?%b%ambwgsmwgﬂmatw
O\kﬁ{e@q& - L3 0lmces hisd TN fewer activated CD4
5 T cel were added to the’assay (e.g.,

1, .
el ?%5‘?% B4 Efingids of e AABh: 167 SR SRAGHs AR which
nahe GEAR lastagdnistas g)g@fﬁ%L m]m}mntcasmo@mucEmMﬁL&tﬁgomstlc small
Anti_- use TRL | bod Rest or Suppr e
VERRIGE S boflEsRes (TR G Bl A crBhe of
A%bhfbmﬁfiﬁclﬁie-ﬁﬁierfef&L@qgﬂ &#mple, IFNb-1a and IFNb-1b; copaxone,
corticosteroids, IL-1 inhibitors, TNF inhibitors, antibodies to CD40 ligand and

CD80, and IL-12 antagonists.

[0191] Nonlimiting examples of agents for treating or preventing inflammatory
bowel disease (e.g., Crohn’s disease, ulcerative colitis) with which a GITR
antagonist (e.g., GITRL inhibitory polynucleotides, an antagonistic small
molecule, a neutralizing anti-GITR antibody, and/or neutralizing anti-GITRL

antibody) can be combined include the following: budenoside; epidermal growth



[0221] Anti bodies specific for nmouse G TRL were

produced by inmmunizing rats with rat YB2/0 cells
woxm4asxiiag t he nouse G TRL c¢cDNA (d TRL- YB2/ 0) PCTRISDO®4/016381

nmet hods wel |l known in the awt, antibody hybri domas

were created and screened agai nst Phoenix cells

exfaressortipostereids; Gclédporiaj subfafdlanin &indnedatiyylafbaps-

ant i boql es, 5Fl .and.10F12, \g;zcg identified, that bound

s PRECARIERITINg: P IEPRFRIC: BISBRRIIR2Qle| lRoxygenase inhibitors;

M@Kl NS BEA HhePHASIAANIE ‘aﬁﬁé)ﬁharﬁ@l thﬁom%}%ﬁglﬁ%lt&g qY-1

hybri domas were deposited w t American Type
Cuecepier aBtsighbnistsi @II’QI-KIAT@(D)noohnM aptlbﬁdlegmm, [LAG @©noclonal

a nunmbgr,. PTA-53 .hybri do 5FI nunber
s RS R R AR S
G TRE attabbias besesBlivsdhckdig; L gt r0,9f .- 1F HdkorAGFD cytoklnes
Suppressor Activity of CD4 CD25 T Cell's [ 0222]

d e ALPHl themecé(aﬁp pgotgstapbbediesyB2 01 cgitwonidpr @xs@xtrgn-

I re Ie to reve
Sl oS prodiiol et RBRbRe SO BXSHAE ey
byanftlsﬁsh biospholodtiede Ch¥odebRmutleotitl s (IST2308%; @sﬁgn ne
whet her anti -G TRL anti bodi es could restore

c ePharmgacsitealy lag,h 59@?@.08}%191%@ Tecepiqr 1s<J£épe§ &9#1 S&;@&ys

as

P e B S BB ph Bl of ol agiypgine
anactboMAR)r ciporfloxadin;zamtliligodéase. [ 0223] As seen in
Exanple 5, culture of CD4 CD25 responder T cells and

f r[@392]yinione babedintehy aCIAR @itggonizs 6ap., GITRI 1ﬁh1|bitof}h e
pre ence of G TRL- YB2/0 ce{ls resul t ed |n conpl. ete

eoBﬁaeSs%Fb%}F%%ooéliS&ﬁ sppll spoleqt o peutaliging ARKGHR on
( Fdnﬁ%(f‘y %Hc@of’l@utraﬁﬁﬁ g‘g}r L a I1b&g9§§’é%¥%re'lg &dfhﬁlﬂ%t?on

supernatants cont al nt ant| to the
aswidly omeecmmtbre dnﬁbpqmrchlrealed @Fother er &) mvolwtlm])s&gulatmg

C BB Er Uit PP B Bt B iy P Aerbodgmiting

gak8mpledof agenfset'ék'{réa?m A2 F?é%@ﬁﬁﬁfﬁ‘nmhﬁ@ PSRRI G8hAfhich a
control anti bodies control 1g") had no appreciable

ef G antegonise (i G ﬁﬂnhaompolymﬂ@on@ﬂ an aagaisiicssmall

S I r se dat trate. .t
o REERE byt S b BT AR Bl BB e o

t lahtib@iyf) of IR ifupbR s&0be @tﬁﬁblﬂéd h‘mﬁide@ﬁlérfdﬂa%n§ anltlﬁodles
nple 6.3 Anti-Muse G TRL Anti bodi es Suppr ess

c@gﬁmﬁiégcb%ﬁél% §m@ﬂeynqlﬁpuawemh@m§ net ligpte @@@P%
le[ugglsz }ecéﬁlt @%qa ?ﬁ 3?3 ? A{néﬁlge d
e g C 0 cten 1 on S

|n t e presen varyi agoni sti c
ar(f]D28ZDfB'LAI4I CDBGYBI)!I) and/éraCIDEG RT.2). 6B yed anathtiegmbdiiment, a

O et HRIs Bhiiony beere lﬁ??ﬁq%ganﬂ%ﬂww@laﬂ

i RESERN %tﬂeﬁﬁ‘aliﬂn?% SH-GITR bR, SRUHLE ﬁéi@ra}lzﬁi AR QG RIS
the effects of anti-G TRL anti body on pr0|f§rat|on

1G9%ibgdy) isdisad ircedmbinationupigh o enmerecgemerl Nimynappressive
arl‘tgents Suﬁll‘asacnytc ogr%j n Xyeorr%K%%ge d to parallel

[0193] In other embodiments, GITR antagonists (e.g., GITRL inhibitory

polynucleotides, an antagonistic small molecule and/or neutralizing anti-GITRL
antibody) are used as vaccine adjuvants against autoimmune disorders,
inflammatory diseases or transplant rejection. The combination of adjuvants for

treatment of these types of disorders are suitable for use in combination with a



cul tures. [0225] As shown in Figure 6A, addition of

anti-Ad TRL anti body suppressed proliferation of |ynph
woade/10ad1Bs contai ning CD4 CD25 T cel | s when t ReT/US2004/016381

cell swere stimulated with 7075 ng to 0.75 ng anti-CD3

anti body. Suppression was not seen in the presence of

t heida lvanet@ofﬁhilms ffoouitargetedrselffantipgnspine N agteaidens, involved

PR o o Ry P AR5
eptL 1 t
Cg&é,?wﬁq) &é‘pljoié'i'ip Rr BaRG1&E hhtigeHt, %ﬁh{&ﬁ%aw ' 13& digen

the addition of anti ti b
g em@y mmgmh avdpmﬁsm pplyespides defved dtan pmoteinspds \mdbl as

ce cul t d been .depl et e
et oS oE Y ro i g e RET P HeeP P e s ot
t rtﬂigoﬁlﬁﬁléctﬂeg RButoantigdhe %ﬁ%%?é%&%%ﬁote@ﬁe&ﬁﬁblaﬁf‘anu ens,

bet ween, G TR expr essed T cells and
exablergsss 1 othen maeroneadequiar componants. Ihisouvieaistanges: more than

ol A SRS

ti f .
o DA R EE R e tsisile Vo) AHB drreiick BRSsem e lopers in a
agebiatethodt) Wil doBkai fHel dARAMNMREbiEEG Q)f@ﬁi@fﬁv'éﬁtléﬁ‘ e
expr essi on of GTRL in nouse tissues by f

cyiielade thpse qunéaming ap glergewer Fagmens teteale rwianml@s efesturch

Ol RSB L BRI o PRy B hacona
GPERint AppHcution THY). WH(MAQSS} vehdel a@&le&mflﬁS@ﬂpﬁfht@fby
G TRL was noticeahly r.anpng c B22

pIT ﬁ%?ewbﬁhalr&éw&iﬂ% .aede*é yde PPR@k é?ﬁéCteYe%?Fns alzlmi)iand%

F

R R R I A Ui S S

[ smbétcadn @HgE:aIElbbélﬁS & kpGs/nfcaose dBALIB/TC mac’aons{ CIﬁZﬂi])ther
eshl | at ed B220 splenic B c

Siml I } I )
ooy s 5 asipis O ebenHaE o LemarSere Chfesierieeq by
B a‘ﬁ%}léﬁ d@ﬁ&ﬁtﬁnqga' RrteBratt Host, @Jhﬁd?ﬂbﬂﬁl@tth@é(ﬂ{ﬂ%t E&Ylﬁinﬁtlons

(Fig. 7C, top). Resting perltonea nmacr ophages (per
ClDIf thigt rréfeaﬂum; ifchidedhess cem@umpctrhom ofi ayayleid pipgide p@tem

Th cyte subsets e sel ec )
BB iy ARELE if AR R AT A B R %Rf E s
| ror @@iyldidsgenicaiseaid \ThuisthEivgddires GEthi € RfeRfich @ithefe the
G TRL was detectable on all subsets of CD4 CD8 thymc

praéﬂw%tmoglbmhpns cishis igysagion Rivs Adhpeptided aCwel ag ﬁagments of
c AL betiaRARE St ARRSPLEE Py AT RBERA s (Fi g,
samﬁ?‘ %ei%%fﬁ'ea%pze’éﬂ%ﬁéa&?é&p?%ﬁéﬁé gl inction; and 2
deaRMalatiah ﬁqe} fsmaﬁﬁﬁgwm@@gé n?&?ﬁﬂ(ﬂﬂﬁn the art

anti gen presenting ce
nisaeopbadea etfl. 2003 DR)iriancklt vagnine d@igh GEBegieslon elditing

St Bl Ll PGS B ARG PO

( KA AnER 302§ thduk BN o NAREsi 8 Bk SRLBIN-F TC&lsYy fhdnacytoid
dendritic cells and other dendritic cell subsets. Hum. Irsmmunol. 63:1156-63; Lu et
al. (2002) Manipulation of dendritic cells for tolerance induction in
transplantation and autoimmune disease. Transplantation 73:S19-S22; Rifle et al.

(2002) Dendritic cells and second signal blockade: a step toward allograft



7F, and data not shown). These data correlated with

data obtai ned by Northern hybridization, in situ
woypbiiidiaat i on, and real -tinme PCR as descri bedPCmUS2004/016381

Exanpl e 2 (above). EXAMPLE 8 APCs downregul ate G TRL

follow ng TLR stinulation [0230] The effects of B cell

actolevance ofrapsplda@ianidn ExrPl-88 sMencine eteal a0 TEIE thandgemientjof

DR prybn izt o Tl SRR O e Mo 21:67'64).
ith | eni B [ B220 I

C 56 S50 seoipt Sk by ooy el e ki o
r i QidpUWut iHABRILENA ARGREH RN &*GfgfffR %{J@rﬁs‘cé@ﬁ% hGYERL

apparent after 4 hours wth nost etre ht's
( Anbibitey)polFmicleotiflesgamt 8zBiisticomnadl mblestlesnandior aeytralizing

expr.essio i ned | a estinulation | evel s
i Bt GER s SRRt RS hrReeid Gepiods ol one
B-dmilithéntf 1he MtlcBRpASssi dneRe &lor& Bitiding agttCBrHhdtedth a

di splay this downregul ati on duri ng t%e time points

exphaimeangutiod caxipe eneé dt lepst vae sgent, QD8 therapentiasgant,dormulated
t r of th erinment .in all groups, j.ndicating
t RSP gs G BRA e a e Pl

- SHRLAEe mpeet g 7 bisB e [ < hag Egrmptes refdted to o
t RALIBBEseWDNA altbignate®PdudndITRRE A DN IS RbER g tahRvel ligand

expression could be nodul ated foll ow ng the provision

ofPolynegtide designatedimumse EBREsas well byneyad entilodiersn GITRL.

t frer culture wth
et RS MR BB AR Bb e oL bR blS o be
exippHeabil ot alifhooldys ddmdiRe GITRILenocyt es was al so
downregul ated after 48 hours (Fig. 8B). Thus,

physi ol ogical levels of T cell activity also led to a
reduction in the expression of G TRL by splenic B
cells.[0232] Splenic CO BXB&SPMESe enriched with
ma[Bneti ¢ heads_and .exam ned for_ expression of G TRL
af

E18] iEhefgmpdesyhiehs fblowcase st farth fo giddn pheurdessanding of the
LR, ' i t i
G 11_?_:(:?&1% Plﬁﬁigr{e %iﬁtgﬂtehﬁecﬂo Q%shh fife L@Pb%rcghﬁﬁngg)e{tg{ fif¢d scope

Initiaf
upnegyivayi dhe ExatngleslddyotliRSuddbeteilat desbsipBashudebaventional

LS 5 Bt e By (R A aVethegh ey i

MefbH#zatidD Bf Bo8§Cmeheds erﬁ%@?&ﬁﬁﬂ 188 cBhstiActiBh of {@Rors, the
hi St ogram panel s) and CD8 B7.2) (bottom histogram

panssrizon efigepesrantcodivg GEl potyppeddsahtcowichyectors andeplasinmitls, the

oL, BT AL e Trion o

U poBgabtided droas suk RReibRthnd BRRAEHE@S Rittbst el 1sStSRich Athods are
1998). The reduction in G TRL ;);{)r ession by splenic

peeldmopy te dhasp ofpigingy sdfdetheart-hat t he "spont aneous”
DC maturation that occurs during in vitro culture
(Vrenmec and Shortrnan, 1997) is sufficient to

downr egul ate expression of G TRL. For this reason,
only results follow ng L El

Identification of GITRL DNA sequences

Example 1.1 Identification of the Mouse GITRL ¢cDNA and Genomic Sequences
[0199] Two approaches were taken to identify the murine GITRL homolog. In
one approach, the amino acid sequence of human GITRL (from GenBank Acc.



stimul ati on are shown, although DCs were subjected to

the sane treatnents shown for B cells. Simlar to the
woesul%18f anot her published report (Tone et &CT/US2004/016381

2003), it was found that boMe marrow derived DCs

express G TRL constitutively, and that such expression

ViNe. ARDY7015) gias abddyin ethlasatscaf dhegainstedit et 2yivs; divd;

LR | ds (dat t sh 0233] th. CD4
2 o5 Golein mE by Ar o RO BT, ST
éqﬁg d’.@ %%86577‘3/98619&“ AGas RlenBREERAGK TS pdstitie | ﬁﬂ§tbnc e

or presence ("+aCD3") of soluble anti-
amvemgdge (MHssing 8@jno arichfsquenaey Wereidpwificdinal Thlapa SF‘EF@

i Wﬂtﬁﬁ%'cflﬁl&ﬂaa?ﬁ%ew%e pERBHBLGTERE(GRIREE 4teo Y Qg Ots)

é:ﬁﬁ‘s? the@nhiBsk MBS cIERTBésk hhotRic)asexible &agdishiyg Acstation
because G TRFG TRL interactions were proposed to

amlugéﬁ)?hol(éef@ub}aﬂ@@ gnd, E0G0, r@@noah@, St’aﬂe@% CcD25 T
B eI IR g B 0 el B PR RegiBeac

C@Antﬁ@ﬁ@tﬁeﬁﬁ@shfga&m&odaﬂtseqlrenwcondary | ynphoi d or gans
vvas tested. A conparison was nmade of the proliferative

ﬁ?ﬁld@ﬁerta lacﬂ YHEAine deideedieacd 6MNumdno GATRL (from
spI enocyt es and LN or Sp_ depleted of CD25 cells

( &E}Tiankeécm QU5 0qRy wased i e dblaptnisearpl 28RS AR RL
ant | %dé (,(e]ieril léq%glsec éé}:&ien%; %Sé&%lb@n(efgl? hglﬁ% R Qﬁﬂ&téﬂ%ﬁ value

I ncir -G TRL  ant i body
r %E)Jﬁemhddhle)opr Oehbmicadcwance g8 pdgﬁ:@wﬂﬁvﬂ @alcxhyampB wesde

cells (Fig. top Ieft and to sser degree,
té«iearlﬁ%ﬁ%ﬁhscgy@%w@ﬁfﬂl&nc o et Fh Shoibe AT D)
Q%a%tory effect was al so apparent in cultures

de ed of CD25 cells (Fig. 9A top right (LN);

b ?q%gﬁg%[iﬁve(&ms)e cDNA §écﬂlgnéen§a§’&§l§tk@t%d BaéeliR@lthe three

Nt'er acti ons ovi de costinul atory signals
f qrSrGlagiond obtainked in {h@%BE\]'e descrdbedsEtlhgm B@iﬂﬂl tiﬁhs cDNA

possibility, the proliferative r ur|f|
Comteazsasicha o < Garon R e +¥hee

Tﬂlﬂn -EB%
pr et ﬁﬁmat | o;ﬁ%%éﬁ) @%T\l)vﬁh ﬁi?aocro‘iﬁ%%d’iﬁlr%:)8 g ;nl&gesquence
s e @aletea(ghyx 2t aneisd66. nh trAgh_d) escbﬂss@éhrm Soved mouse

G TRL- expressin
pdP3ive £ iﬁqw?ca%mt@?e ssthonitbis P lE RS sequence o
f Qfele@g)ﬂg J%b;fw?gjg 841. EIQ2§95]2) | Thigeyitiag mrmﬂdi Smoeﬂﬂhé
that the™anti anti body nediates its effects

&PB# Ss

awphwgﬂbﬁl@@iorctmhmma@ ggquencea dheeditedygoyse @i RL

- dedrepiiea fidatneithog MRV SRSl O R sPaagre Jrsz2

r api),Hoxre ﬂﬁllghah@ﬁotémldf(l% ago awddsl act i vat| on (Fig.
9%@ reai%hng maxi mal | evels between 48 and 72 hours

af [0862] Fefrh M8 WeR desiENES Basel o4 thepprxbnd dfmouse GITRL
p033| b|||ty A TR A TRL |nteract|ons can mfluenc}eI
Chgsomicessiience and used to isolate the corresponding physical cD A clone

from a murine thymus cDNA library by PCR. The sequences of the forward
(SEQ ID NO:4) and reverse (SEQ ID NO:5) PCR primers were:

5 ATGGAGGAAATGCCTTTGAGAG 3’ (forward primer), and

5" GAATGGTAGATCAGGCATTAAGATG 3’ (reverse primer).



activation independently of regulatory CD4 CD25 T

cells. EXAMPLE 10 Reversal of suppression requires
wOhiR/1exqI8essi on by CD25 T cells [0237] Previ oBET/US2004/016381

studi es suggested that |igaion of GTR on CD4 CD25 T

cells inhibited their suppressive capabilities (MHugh

et[0203] Teoesulidhd fragmemtwaalsubcl@@d2and thedddile sequbncausse

ivated T. cel | | so. expr. TR . we sou
el iR vPine SRt G 1R Srsclubi ptliag sPb bl the
e NGAHHIB OF 2 s GITRIL cDNASorapi 41l @ﬁ‘e@f»re%ié@é?f S8k BRe
Proliferation was neasured either in the presence or

athetarde Tdis ﬁi@gmer@wpa emde(dmmqh)dq the ﬁoahmdmesegmnhgwo

conbin n T ce f

G g RO S R Aifion 3 id sy g9 store.
( Stignsequenets ¢l the forA@e) (SEATEINDES)hnk heyeE¥ (SE0Z TD N

CD25 T cells expressed G TR the addition of anti-d R

r roanery for dhigsteneser esul ted in an increase in the

I
PP AN GRCPERT BRI A o

CiiniddRand but not CD4 CD25 , T cells expressed A TR

| o AN ERrReRI A GReBinc AR aPRiLA Ga TG AdbAEY

grév'%ﬁE SigfRp). when CD4 CD25 T cells expressed G TR
ig. 1 A panel However, in cocultures of C4

TR TSR 5 S T i, 0t gl e

( Frapslati@Ainitpdioa) ami)the AT Gorpedingdhe llnitmt]argdnéthmmmf The
anti -3 TR anti bod cocul tyres 5. TR and
A eg ORI A OB S bR S0 B B e foed for
PralebfiGad iR bridd, Qnd %end%%%hn%ﬂoﬁ@?fﬂet Pnat 'CENA@EIOBQ was

t hose descri bed above were obtai ned a pol ycl onal
amperform®dlR anti body preparation obt ai ned comercially
(data not shown). [0238] Strong evidence in support of
t ﬂﬁZOﬂ] ﬂﬂtelfeﬂ-ilalgﬂhabmm@lm doEiA sequedice ang pJIrs elednezd andso

f g1
5 SPIRT e g oA O A G S it eab-
use bMAL hafEn SITRALDNS PPN EHNEG! s %&E&SQ@%T@%

regulatory T cells (Shimzu et al, 200
ars DN Ren¢ealye(eBIEA-69) 6% stedtifyn Altwwns ofithedsmvansGITRL

gener at ed d r.at.,, cons nt di d, not

7 FRREE L g T o0y ABS eRRSCEG bt Mgt triete 1)
deswdaldacyl. 1Bk aleptivedrl qUeooh eimiiReity STIHIE degfes lof Uhn@so Afid IdRintity
CD4 CD25 responders, nouse CD4 CD25 suppressors, and

i Ay eimilar tthpiavhinipexisis i genenabbetwsan dpmen andgaayse bomglogs of
aAREPES L e S e
[t}-'%)ﬂ #YOB@EP agr?é\%%gﬁlaﬂn]eglﬂ’olﬁe ‘té%iw:%ﬂ t a Obt 2 @%‘b S B.1)

S Wi MbticBavallsilé heline Ebﬁbasé@veeﬂ@d@bm@e nﬁbﬂé&ﬁé A TR
coul be cross-1inked on the respondin

pBebmarpsm(PNg) im e coding eqgiegy of mouse GI gI“RL (an A/C transversion
at nucleotide position 470 of SEQ ID NO:1 in exon 3, which results in an

asparagine to threonine change at amino acid position 157 of SEQ ID NO:2).

[0207] Comparison of the mouse GITRL cDNA sequence with the mouse
genomic sequence from Celera (ga_x5j8b7w7wj5_041.cm_aa 2) described

above revealed that the mouse GITRL locus contains three exons and two introns



[0239] A further analysis of the rat/nouse system was
acconpl i shed by exam ning the dilution of CFSE by
woaeluned rat CD4 CD25 and nouse CD4 CD25 T eeirius2doy/016381
flow cytonetry. In the presance of the isotype control
anti body, the rat CD4 CD25 T cells were only partially
sisppTakls @deloyInwitk examiv sigppml positiqn welhprnseryiad beipeqengnouse

a 1:8 su S t er.. rati i . :
e P ARPaGE  Dye ol T ferbtic ANA tfinedieh sdeFoln n
agEQTOING:;|nt i body | ed to an additional expansion of
the nmouse CD4 CD25 T cells, and a consequenti ncrease
in the suppression of the cells (Fig. 10C, right
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was added to the cultures of intact |ynph node cells.

CD4 and CD8 T cell proliferation was conpletely
wonbi4iioteasl i n the absence of G TR as assayed byCT/US2004/016381

Ht hym di ne uptake (Fig. HA8panel c) or by the | ack of
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GITRL transcripts in liver, activated CD25" cells, activated CD25" cells, and
concanavalin A-activated lymph node cells, although to a lesser degree than the

spleen and LPS blasts. No GITRL expression was detected in resting CID25™ or



Furt hernore, previous studies have denonstrated that

CD28- CD80/ CD86 i nteractions can enhance expression of
woeaom/10MAR-f am |y nenbers (G Ifillan etal., 1998T/US2004/016381

Rogers et al., 2001). Thus,83we examined this
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denonstrates that G TRL enhances the proliferation of

T cells stinulated with anti-CD3 . Additionally,
wohiRnonasi at ed enhancenent of T cell proliferacTms2004/016381

maybe bl ocked with 5F antis$sody, but not the isotype

control antibody (Fig. 13B) and commercially avail abl e
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spl enocytes restinulated in the presence of control
anti body (CKA ), respectively (Fig. 14). Additionally,
there was no significance difference in disease scale
between ani mal s that receivgfEM gnocytes with no
treatnment and aninmals that received spl enocytes
treated with control antibody. Significantly, none of
the mce that received spl enocytes that
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measuring *H-thymidine incorporation via scintillation counting.

[0216] As shown in Figure 2A, CD4'CD25 T cells did not respond to any
concentration of anti-GITR antibody. In contrast, anti-GITR antibody stimulated
the proliferation of CD4*CD25" T cells at all concentrations tested. For example,
culture of CD4"CD25" T cells in the presence of the lowest titre of anti-GITR
antibody tested (~0.02ug/ml) resulted in a ~3-fold increase in *H-thymidine



purchased from Al exis Biochem cals (San Di ego, CA).
Purified F(ab') 2 fragnment of goat-anti-lgM mchain
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Genomi ¢ sequence ga_ X5] 8b7wrwj 5 041.cm aa_2 contai ned
three high scoring pair (HSP i ons. Based on the
assunption that these reéi)é«ﬁg’ﬂ’é&??espond to exons for
nmouse G TRL, priners were designed for PCR
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GITR antibody to reverse suppression of CD4'CD25” proliferation was then

assessed by measuring *H-thymidine incorporation via scintillation counting.

[0219] As shown in Figure 3A, CD4*CD25" cells reduced proliferation of
CD4"CD25" cells in a dose-dependent manner. Both anti-GITR antibody and
GITRL-YB2/0 cells were able to completely reverse the suppression of
CD4"CD25 proliferation over the entire range of number of CD4*CD25"



transfected into the Phoenix cell line. Supernatants

fromthe transfected Phoenix cells were used to
wonrengduae the YB2/0 cell 1ine. GFP-expressi ngrPtBaKsR004/016381

cells were then FACS sortedéand mai ntained in culture.
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Exanple 15.6: In vitro proliferation assays [0253]

Suppressi on assays were perfornmed as descri bed
wOBmrmtas and Shevach, 1998). Briefly, (5x1 4pctaisb®4/016381
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proliferation was completely inhibited in the absence of GITR as assayed by *H-
thymidine uptake (Fig. 11A, panel c) or by the lack of CFSE dilution (Fig. 11B,
middle set of panels). In contrast, measurable proliferation of T cells from
CD28" animals was detected by *H-thymidine incorporation (Fig.11A, panel c),
although the CFSE profile demonstrated that CD8" T cells were largely
responsible for the proliferation measured (Fig. 11B). In the presence of IL-2
(50U/ml), lymph nodes depleted of CD4"CD25" T cells from all animals
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CD28-dependent costimulation enhances GITR expression and responsiveness
[0243] Although the data presented above suggested that engagement of either
GITR or CD28 on CD25 T cells provided a signal that allowed the responder T
cells to escape suppression, the nature of the signals involved in this process
remained unclear. The partial rescue of the proliferative responses of CD28”
CDS" T cells by IL-2 in the presence of CD4"CD25" T cells suggested that
CD28/B7 signaling might regulate T cell sensitivity to GITR/GITRL interactions.
Furthermore, previous studies have demonstrated that CD28-CD80/CD86

interactions can enhance expression of some TNFR-family members (Gilfillan et
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enhance GITR expression and facilitate GITR-mediated signaling.

EXAMPLE 13

GITRL binding to GITR provides a costimulatory signal to effector T cells
[0246] Forty-thousand effector HT-2 T helper cells (GITR"/TCR") were cultured

in the absence or presence of the following reagents: 1) anti-CD3 coated beads at
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monitored for 52 days for the experimental autoimmune encephalomyelitis
(EAE), as measured on a scale from 0 to 5. EAE developed in 40% and 80% of
mice that received splenocytes restimulated in the absence of any antibody (no
treatment) and mice that received splenocytes restimulated in the presence of
control antibody (CKO01), respectively (Fig. 14). Additionally, there was no
significance difference in disease scale between animals that received splenocytes
with no treatment and animals that received splenocytes treated with control

antibody. Significantly, none of the mice that received splenocytes that were
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[0249] BALB/c and C57B1/6 mice (6-8 week old females) were purchased from
the NCI Frederick animal facility (Frederick, MD). CD28" mice were provided
by Dr. Alfred Singer (NIH/NCI). GITR"" embryos (Sv129 x B6) were provided
by C. Ricarrdi (Perugia University Medical School, Italy) (Ronchetti et al., 2002).
The rederived GITR"" mice were backcrossed once with C57BL/6 mice, and the

resulting progeny were screened for the mutant allele by PCR. The identified
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was subcloned and the DNA sequence was determined. A subsequent full-length

clone was amplified by PCR from the previous construct using 5°-
TTTAAAGTCGACCCACCATGGAGGAAATGCCTTTGAGAG-3’ (forward)
(SEQ ID NO:6) and 5°-
TTTAAAGAATTCTCATTAAGAGATGAATGGTAGATCAGGCAT-3’
(reverse) (SEQ ID NO:7) primers. The resulting PCR fragment was subcloned
into the GFP-RYV retroviral vector (Ouyang et al., 1998), and sequence
determination of the final cDNA clone was performed. This vector was then
transfected into the Phoenix cell line. Supernatants from the transfected Phoenix
cells were used to transduce the YB2/0 cell line. GFP-expressing YB2/0 cells
were then FACS sorted and maintained in culture. The predicted mGITRL amino
acid sequence is identical to that of another group (Kim et al., 2003), except for
the substitution of an alanine for a valine at amino acid position 48 in their

sequence.

Example 15.4: Production and purification of monoclonal antibodies

[0251] Lewis rats were immunized once s.q. with 100x10° YB2/0-GITRL cells in
CFA. Two weeks later, these rats were immunized s.q. with 100x10° YB2/0-
GITRL cells in IFA. Two weeks later, rats were boosted with 50x10° YB2/0-
GITRL cells in PBS. Four days later, the spleen was harvested and cell fusion
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Thy1.2" cells using the autoMACS. B220" cells were purified from splenocytes

in a similar fashion using anti-B220 microbeads (Miltenyi Biotech, Auburn, CA),
and purity of the resulting preparations was routinely greater than 90%.
Peritoneal cells were prepared by flushing the peritoneal cavity (PerC) with 10ml
of cold HBSS. For splenic DCs, splenocyte suspensions were prepared in a
manner similar to that described (Vremec et al., 2000). Splenic DCs were then
purified from the suspensions using anti-CD11c¢ microbeads (Miltenyi Biotech,
Auburn, CA). The resulting DC suspensions were routinely 85 to 90 percent
pure. Rat CD4"CD25" cells were generated by depleting rat splenocytes of
CD25" cells using PE-anti-rat CD25 (OX-39) antibodies followed by anti-PE
microbeads. After depletion, CD4" cells were then selected from the depleted

fraction using anti-rat-CD4 microbeads.

Example 15.6: In vitro proliferation assays

[0253] Suppression assays were performed as described (Thormton and Shevach,
1998). Briefly, (5x10%) cells were cocultured in F BS-supplemented RPMI 1640
(Atlanta Biologicals, Atlanta, GA) with irradiated (3000R), T cell-depleted
splenocytes (5x104) in the presence of 0.5pug/ml anti-CD3 mAb (2C11) in 96-well
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Example 15.7: In vitro culture of lymph node cells and CFSE labeling

' [0254] CD25"-depleted lymph node cell suspensions were prepared on the
autoMACS as described above. Cells were labeled with CFSE at a concentration
of 2uM for 8 minutes in a 37°C water bath. Cells were then washed in complete
RPMI 1640. Cells (5x10*well) were then cultured in 96-well plates in the
presence or absence of thIL-2 (50U/ml). Duplicate wells were either pulsed with
1Ci of *H-thymidine for the final 5-8 hours of a 72-hour culture or used for
analysis of CFSE dilution.

EXAMPLE 16

Discussioﬁ

[0255] The role of GITR in the function of CD4"CD25™ T cells was inferred
from the demonstration that both polyclonal and monoclonal antibodies to GITR
reversed the suppressive effects of CD4"'CD25" T cells when added to cocultures
of CD25" and CD25™ T cells (McHugh et al., 2002; Shimizu et al., 2002). The
CD4"CD25" T cells appeared to be the likely target for the anti-GITR reagents
because freshly explanted CD25" T cells expressed GITR at higher levels than
resting CD25™ T cells and because anti-GITR antibody together with IL-2
triggered the proliferation of CD25", but not CD25", T cells in the absence of a
TCR signal. Furthermore, when Shimizu et al added a rat anti-mGITR mAb,

which was nonreactive with rat cells, to cocultures of mouse CD25" suppressors
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were also shown to express GITRL, and the function of this molecule on these

latter cell types remains to be determined.

[0257] The ability of both the anti-GITR antibodies and the GITRL expressing
cells to enhance the activation of CD25™ T cells alone, as well as the ability of

anti-GITRL to partially inhibit the activation of CD25™ T cells in the absence of
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CD4"CD25 T cells (Takahashi et al., 1998; Thomton and Shevach, 1998). The
suppressive effects of the CD4"CD25" were mediated by inhibition of both IL-2
production and expression of CD25 by the CD4"CD25™ GITR™ responder

population, which resembles what has been previously described for the effects
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the CD4*CD25" T cells. During the course of the response, inflammatory signals

X

ultimately result in the downregulation of GITRL expression, thereby increasing
the susceptibility of the effector cells to CD25"-mediated suppression. Although
only limited data is available as to when CD25"-mediated suppression of immune

responses to infectious agents occurs in vivo, some studies have suggested that it
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rejection, and graft-versus-host disease.
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<4Q93 439 attaatctca aactttattt tttcttataa aaagtgattt
tcttatctag aaataatctg 60 gaatactttc ttagatgaga
gcacaccact ttattctccc aagcctcctc tacacgtgca 120
ctgtactgcc gtttgattta ggaaagaaat ttttttcccc tctgaacttc
ccttgtgctt 180 ttttttttat gttctgagtt tgtgttggct
ttcagccttc cgttcctttt gttgtatttg 240 atctggtgcc

aaat gagagt cagcacttaa gttataagta tcattttcta acacagtgac
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aaxgtgtttg agccacttgg aaaatatgcc tttaagccat tcaagaactc
aaggagctca 480 gagatcatcc tggaagctgt ggctcttttg
Cctcaatagtt atgttgctat ttctttgctc 540 cttcagttgg
ctaatcttta tttttctcca attagaggta aggaggcaat tgtacctaag
600 gttactattt gctataatcc tctatttatt tgtttttcta
gttgttatca ttgtcactca 660 gtattgttag caatagttgg
aaggaagaga tgtgtataca taatgtaaat acaattctaa 720
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gagggaagt g gccctgagct aggtgtaaga agatctggat tctggttctg
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ct agagaat g ggat ggtaca ctgggaatgg agattagttt tgttctttac
1440 taaaaaatct ttcctcacag ttaactacgt agcactgatc
aagaagapdiyst ADRARFEMed 0P Gahdfbdbd With thd HREIAA fholecule of
gcctatttct ggctaaattt gaagactcta agttttgggg 1560
agelamadagt ggcat at gt ¢ cat ct gagaa agagttgaaa tgtgactgca
gaaacacttt 1620 tcttaaggga actgaccagc aaagatttca

aagat atagt tctaccactt aagataagta 1680 aaagtaattg
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0 Ao Ao ge A bl aHa i pacedet f pieioin buoRRing he
204QirbalcRPQG Bl ¥FSTY) IIP NO:26RLRAARC G RRARGH HABmino acid

tacacagaag cctttcccaa 2100 aggcacccag Cagttcttgc
aasegygaaad SEGHAYNQ@La at aat gccag at cat ct ggg 2160
acacctctct tcagaatcaa actggattaa tcccatgtgt ttgagctctg
attctggttt 2220 ctctctccta gatccagttt ctcaatgaaa
t g6t ct aTRé iselabrpirl A adi€ aadatild ¢f 23805, SiHet @R artducleic acid
tggglqaagt,a taaaatgttt ttagaatatt gttctgacag gacacttgca
wlgtis eparebly dinked inpi dershopacgrageion oY segience.
atacatgata ttagcttctg 2400 catttcactt tccacttacc
tgtacttccc tttccctatt ggccacaaat aaatatctct 2460
ggdaaagadpst aliprgsfigmet] 9g ragdtagl Wwihtiedadlhiad hgeltigtaggic c
acttccacat, 2520 tgtcacaata cccatgaacc gtgaagtttt
at]FLPfeﬁEa;]le&fc &ctagt ttttacatac 2580 aaagtcccac
tttccagatt gtctagacac tactttaaaa agtgtacact taaaagaaag
2640 tgtaacactt taaaaagtgt tagatgggaa gcttggctcc
t t §ggt cAatonhtungn transgeniz a00naltin whiaht the senpatict apdggaem cells contain
a tt aac.taagaggat a,.gct gt gagt tIt
qab R ERe s R fRdHRlR TS ARt R SERRAPREL o QR0
aaatgttcag 2820 cagagtctga acttcagcaa aat gaaggat

actttcagaa ggggaagttg tacttatact 2880
9. isolated protein comprising the amino acid sequence encoded for by the

isolated nucleic acid of claim 4.

10.  Anisolated protein comprising the amino acid sequence of SEQ ID NO:2,

or an active fragment thereof.
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45000 at Thadibody etelping datwhareinle aibody gewradiges GITRL activity.
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t el FilA-8330. 9 0¥ k2. bewng ati{dgnunhey Ryt 4t t t
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tt t caat ghactinglalsamplckont-aaas BFERT. 288 GITROLEH Selcbmpound; and
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5040 determining whether the interaction of GITRL with GITR in the sample is

decreased relative to the interaction of GITRL with GITR in a sample not
contacted with the compound,

whereby a decrease in the interaction of GITRL with GITR in the sample contacted
with the compound identifies the compound as one that inhibits the interaction of

GITRL with GITR.
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ggaggctgag 7200 e
indication 1n the diagnosis of cancer or an infectious disease.

nd

22. A method of treating a subject at risk for, or diagnosed with, an
autoimmune disorder, inflammatory disease, or transplant rejection comprising

administering to the subject a GITR antagonist.



agggct gaga cat ggt gaag ggaaggattt tttttatggt tatagaacac
tagtttgctt 7260 caggaattca aagctctaaa taaatcaatc

weaernaaatiga at gacactgt catcatccta 7320 at caatt ear/uS2004/016381
cttttatttc cccaacagac tgctatgdgag ccctgtatgg ctaagtttgg
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. he method of claim 27, wherein the GITR agonist is selected from the

group consisting of GITRL, an active fragment of GITRL, a fusion protein
containing GITRL, a fusion protein containing an active fragment of GITRL, and
an agonistic GITR antibody.
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s Pto Afhe mgthopted clairs 3Bpwherein the GITR antagonist is selected from the

group consisting of a neutralizing anti-GITRL antibody, a neutralizing anti-GITR

antibody, a fusion protein containing GITR, a fusion protein containing an active
fragment of GITR, an antagonistic small molecule, an antisense GITRL nucleic

acid molecule, and a siRNA GITRL nucleic acid molecule.

35. The method of claim 33, wherein the effector T cells are CD4™ T cells or
CDS8" T cells.

36. A method of blocking suppression of a cell population including effector T
cells in the presence of CD4"CD25" regulatory T cells comprising administering a
GITR agonist to the cell population.

37.  The method of claim 36, wherein the method comprises administering the
GITR agonist such that the GITR agonist provides a costimulatory signal to the
effector T cells and renders them less susceptible to suppression by the
CD4*CD25" regulatory T cells.

38. The method of claim 36, wherein the GITR agonist is selected from the
group consisting of GITRL, an active fragment of GITRL, a fusion protein
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containing GITRL, a fusion protein containing an active fragment of GITRL, and
an agonistic GITR antibody.

39. The method of claim 36, wherein the effector T cells are CD4" T cells or
CD8" T cells.

40. A method of suppressing of a cell population including effector T cells in
the presence of CD4"CD25" regulatory T cells comprising administering a GITR

antagonist to the cell population.

41.  The method of claim 40, wherein the method comprises administering the
GITR antagonist such that the suscéptibility of the effector T cells to suppression
by the CD4*CD25" regulatory T cells is maintained.

42.  The method of claim 40, wherein the GITR antagonist is selected from the
group consisting of a neutralizing anti-GITRL antibody, a neutralizing anti-GITR
antibody, a fision protein containing GITR, a fusion protein containing an active
fragment of GITR, an antagonistic small molecule, an antisense GITRL nucleic

acid molecule, and a siRNA GITRL nucleic acid molecule.

43. The method of claim 40, wherein the effector T cells are CD4" T cells or
CDS8" T cells.

44. A method of treating cancer or an infectious disease in a subject, the
method comprising the steps of obtaining a population of effector T cells, treating
the population with a GITR agonist, and administering the treated population to the

subject afflicted with cancer or an infectious disease.

45. The method of claim 44, wherein the GITR agonist is selected from the
group consisting of GITRL, an active fragment of GITRL, a fusion protein
containing GITRL, a fusion protein containing an active fragment of GITRL, an

agonistic small molecule, and an agonistic anti-GITR antibody.
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46. The method of claim 44, wherein the subject is afflicted with cancer, and

wherein the treated population is used as a tumor vaccine.

47. A pharmaceutical composition comprising a GITR agonist and a

pharmaceutically acceptable carrier.

48.  The pharmaceutical composition of claim 47, wherein the GITR agonist is
selected from the group consisting of GITRL, an active fragment of GITRL, a
fusion protein containing GITRL, a fusion protein containing an active fragment of

GITRL, an agonistic small molecule, and an agonistic anti-GITR antibody.

49. A pharmaceutical composition comprising a GITR antagonist and a

pharmaceutically acceptable carrier.

50.  The pharmaceutical composition of claim 49, wherein the GITR antagonist
is selected from the group consisting of a neutralizing anti-GITRL antibody, a
neutralizing anti-GITR antibody, a fusion protein containing GITR, a fusion
protein containing an active fragment of GITR, an antagonistic small molecule, an
antisense GITRL nucleic acid molecule, and a siRNA GITRL nucleic acid

molecule.

51. A vaccine adjuvant comprising a GITR agonist and an antigen selected
from the group consisting of a viral antigen, a bacterial antigen, a fungal antigen, a
parasitic antigen, a cancer antigen, a tumor-associated antigen, and fragments

thereof.

52.  The vaccine adjuvant of claim 51, wherein the GITR agonist is selected
from the group consisting of GITRL, or an active fragment of GITRL, a fusion
protein containing GITRL, a fusion protein containing an active fragment of

GITRL, an agonistic small molecule, and an agonistic anti-GITR antibody.

53. A vaccine adjuvant comprising a GITR antagonist and an antigen selected
from the group consisting of an autoantigen, amyloid peptide protein, an

alloantigen, a transplant antigen, an allergen, and fragments thereof.
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54.  The vaccine adjuvant of claim 53, wherein the GITR antagonist is selected
from the group consisting of a neutralizing anti-GITRL antibody, a neutralizing
anti-GITR antibody, a fusion protein containing GITR, a fusion protein containing
an active fragment of GITR, an antagonistic small molecule, an antisense GITRL

nucleic acid molecule, and a siRNA GITRL nucleic acid molecule.



