T - CELL DEATH- | NDUCI NG EPI TOPES RELATED APPLI CATI ON Thi s application
clainms priority to U.S. Provisional Application Serial No. 5 60/570, 161,
filed on May 11, 2004, the contents of which are incorporated by reference’
inits entirety. BACKGROUND Control of unwanted inmune responses is
critical in treating autoi mune diseases, transplant rejection, allergic

di seases, and T-cell - MEELBE\ATH-INTIBU@ING/EﬂmP overly aggressive

T-cells can be contained by i munosuppression or by induction of
I mmunol ogi cal tol erance. Apoptosis is believed to be involved in

mai nt ai ni ng proper functions m and renovi ng unwant ed
cells, such as overly aggressﬂEA%éWﬁﬁtz et al. (1993) | munol
Today 14, 338-340; and Raff (1992) Nature 356, 397-399). 15 SUMVARY This
i nvention rel alkis application Plaimepmonty i ey Rioupprd Application $451al Moes can be

useds T or Go/3IPIIGY, BAIRYEMaS 11 500 ehe CORANTESHidiPre Bicdthd:lod B reibichppes.

Such conpoun h tréatlng I seases 1 nvol Vi ng ov y aggr essi ve
T-cel | s. imisreatissy.of such di seases include autoi nmune di seases, transpl ant
rejection, allergic diseases, and T-cell-derived 20 cancers. |In one aspect,
the invention features a three-dinensional conformation of an isol ated
epitope. Binding of a ligand to tBACKGRQENDN activated T-cells induces
death of the cells. Such an epitope is represented by: (1) X -X2-X3-X4-X5
(SEQ | D NO. 1) Comterlof u@@an(pd iBmuge fesfonses ansmca:lrm Meatingauitoimmune; - X3 is Ser,
Phe, Pro, ALy, no ac 'It nat rall cur I n
ani mal s: cgﬁtﬁtsési %%sp:laémt E;p@tlo?yﬁ; gg‘f:gise%sras.ﬁp denve Céhcers. The il
10 of overly aggressive T-cells can be contained by immunosuppression or by induction of

immunological tolerance. Apoptosis is believed to be involved in maintaining proper

functions of the immune system and removing unwanted cells, such as overly aggressive

T-cells (Kabelitz et al. (1993) Immunol Today 14, 338-340; and Raff (1992) Nature 356,

397-399).

15 SUMMARY

This invention relates to T-cell death-inducing epitopes. The epitopes can be used
for, among others, selecting compounds that bind to the epitopes. Such compounds are
useful in treating diseases involving overly aggressive T-cells. Examples of such diseases
include autoimmune diseases, transplant rejection, allergic diseases, and T-cell-derived

20 cancers.

In one aspect, the invention features a three-dimensional conformation of an
isolated epitope. Binding of a ligand to the epitope on activated T-cells induces death of
the cells. Such an epitope is represented by:

(1)  X-X-X3-X4-X5 (SEQ ID NO:1), where

25 X, is Tyr, Trp, His, or Met;
X3 is Asp;
X3 is Ser, Phe, Pro, Glu, or His;

X4 is any amino acid that naturally occurring in animals; and
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(2) X6-X7-Xg-X9-X10 (SEQ ID NO 2), where X6 is Asp; X7 is Tyr, Met, Asn,
Trp, or Phe; 5 Xg is Phe or Len; X9 is Pro; and X10 is Qu; or (3)

X11- X12- X13-X14 (SEQ ID NO 3), where 10 X11 is Pro; X12 is Met; X13 is Qu
or Ser; and X14 is Ile. Any of those epitopes described above can be,
e.g., a polypeptide, an |nteract|n 15 region of two polypeptides, a
carbohydrate noiety, a oXyisdpse.ob i His, 8 Ty conformati onal, functional

equi val ent t her eof S features an isol ated
pol ypepti de cont ai e b] %5{}‘8{5@ %@EQ%N@Y&WXN or

X11- X12- X13- X14. Bi nd| ngXefs Aspt i gand to the poI ypepti de on activated
T-cells induces death of _the cells ne enbodi nent, the 20 pol ypepti de
contains 4 to 400 ami no lgus@rﬁgt AS“QH? ‘rf}éeg ‘bet ween 4 and 400,

i ncl gsive). For exanple, gephgq,}wﬁ;ptlde can be X1-X2-X3-X4-X5 (SEQ I D
NO 1), X6- X7-XS-X9-X10 (SEQ ID NG 2), X11-X12-X13-X14 (SEQ ID NG 3), or
any of SEQ ID NOs: 4, 6-X8isBiechnd0-22. An "isol ated epitope" or "isol ated
pol ypeptide" refers to g% ﬁgpiope or polypeptide 25 substantially free
fromnatural |y associ at ed!? Mes, i.e, it is at least 75% (e.g., any
nunber between 75% and 100% i ncl u5|ve) pure by dry weight. Purity can be
nmeasured by any aﬁgroprl ate standard nethod, for exanple, by colum

chr omat ogr aphy, )/acr@la%lﬂ@:*'d%#(@%@ﬂ%ﬁbr“@ﬁ% or HPLC analysis. An

i sol,gt ed epitope or Lxﬁ g%,de of the invention can be purified froma
natural sour ce, produce y reconbi nant DNA techni ques, or by chem cal
nmet hods. 2 X2 is Met;

X3 is Glu or Ser; and
X4 1s Tle.
Any of those epitopes described above can be, e.g., a polypeptide, an interécting
15 region of two polypeptides, a carbohydrate moiety, a glycoprotein, or any
conformational, functional equivalent thereof. _

In another aspect, the invention features an isolated polypeptide containing
X;-Xp-X3-Xa-Xs, Xo-X7-Xg-Xo-X10, of X11-X12-X13-X14. Binding of a ligand to the
polypeptide on activated T-cells induces death of the cells. In one embodiment, the

20 polypeptide contains 4 to 400 amino acids (e.g., any integer between 4 and 400,
inclusive). For example, the polypeptide can be X|-X;-X3-X4-Xs (SEQ ID NO:1), X6-X7-
X3-Xo-X10 (SEQ ID NO:2), X1-X12-X13-X34 (SEQ ID NO:3), or any of SEQ ID NOs:4,
6-18, and 20-22.

An "isolated epitope” or “isolated polypeptide" refers to an epitope or polypeptide

25 substantially free from naturally associated molecules, i.., it is at least 75% (e.g., any
number between 75% and 100%, inclusive) pure by dry weight. Purity can be measured
by any appropriate standard method, for example, by column chromatography,
polyacrylamide gel electrophoresis, or HPLC analysis. An isolated epitope 6r
polypeptide of the invention can be purified from a natural source, produced by

30 recombinant DNA techniques, or by chemical methods.




In still another aspect, the invention features a novel conpound that binds
to one of the above-described epitopes. The conpound can be any kind of

nol ecul e, including antibodies such as nonocl onal antibodies. A conpound
of the invention can be used for detecting an epitope of the invention and
for inducing death of activated T-cells. 5 Also within the sgope of the

i nvention is dnsiilisather aspegistheiinypniian fesbuesanoveh gompeunddhat igds to oge

admi ni st efd | : e ' z

descri begmé%? 83’8?#%@5%‘"6%%?%??3@?? . iﬁe%gr??%ogl e@%lgﬁﬁ%ggﬁggggf or

det ect i ngnéibodiepsiichps nednotloaal amibodien nA @ompound eftthe invgntieatan befused forvat ed
T-cells. The .inventjon o, feature t hod ,of identifyi candi dat e
conpound detectng aaeplitpﬁfﬁjﬁﬁ%maﬁgwﬂaﬂ@ifgﬂ@)w%ﬂe tl?mﬁﬁ?:‘it’r’@teéégeﬂﬂofv acti vat ed
T-cells. The neihodmiiR! 465 oftROIAEhtidHs @ rhéifidd SIFONE McibBdRE. TR t ope of
the 1 nvention and determ ning whether the test conpound binds to the

epi t ope. méthodinvobes adwinistenng toi awibjecban effectipe awpunt afong of the abavkti date f or

i nduci ng deat.h .of . activated, T-cells.The. . nventi e es a

met hod of&jef?{&?fgieﬁﬁoﬁcéga{feﬁ"é’iphg’g?tilé/egi e%llala-enélie)wlgpédf%l%%ég%t%é claﬁ lEﬁzrilct i vat ed
T-cel | s wpitbp@ofoepdrention br fditendusitrdeathrof abtivarel T-aeltd her aspect, the

I nvention features a pharmaceutical conposition containing a

phar maceut i cal The inxentipnabiodeatresiagpetediofdentifying & qaggidatgcompaund, (g 2 on

suc as ' : : gﬁ%ﬁ el L-thhEiwpiveope. The

[ nvg?lt [ onﬁ%%iéb%g%%%%%g{rtéﬁ%éﬁa% met Egvd@g fo?agéfqghglteixﬁ%thgtiﬁs@gls"tgg I nvol vi ng
20 over | yoaggting s tase cdmpaeid witls arcgpiwpe afitheiinvantion dind detsemsiningrvelrtisdr A

rejection, allergig¢ .diseases, an -cel | -derived ncers.. The details of
one or noP¥ CQWBB&“fT@Hay% € ERKOPS; ﬂ{,&lﬁff?s{)ﬁoﬁP%l@g}m‘f%P&he TROPRdt B & onpanyi ng
descri pt i QRdieleQ¥t indhBi8E dEARLELANtA-&dfs, and advantages of the

I nvention wll be apparéent fromthe detail ed description. DETAILED

DESCRI PTI ON 25THeHingentiondfhrthesrfeatured a snathashoftinducingdeati efcartiyated dveshy by hat

activated T-cells ca | nduced t (00 osis and be depl eted by
engééerrerﬁonw?%wnf’a?eggﬁfdke lﬁhgc ‘Hﬁ?@pg"gﬂgep‘f‘t@%ﬁ@ . Depletion of activated
T-cell's are pantyetahdhéraspectfthd inveritidn featuted @ phaandbetiicil sordpstornt ed with an
excessive or unwanted T-cell-nedi ated i mmune response or = T-cell

pr ol i f er #ontpninge phaswaesiécally apreptablrastieraadi(Vaaneepitope of he ipventiprsagh i n
reducti oM Qi olypeptide, or (2) a compound that binds to the epitope.

The invention provides compositions and methods for treating diseases involving
20 overly aggressive T-cells such as autoimmune diseases, transplant rejection, allergic
diseases, and T-cell-derived cancers. The details of one or more embodiments of the
invention are set forth in the accompanying description below. Other features, objects,

and advantages of the invention will be apparent from the detailed description.

DETAILED DESCRIPTION
25 This invention is based on the unexpected discovery that activated T-cells can be
induced to undergo apoptosis and be depleted by engagement of new T-cell death-
inducing epitopes. Depletion of activated T-cells are particularly useful for treating
conditions associated with an excessive or unwanted T-cell-mediated immune response or

T-cell proliferation. For example, depietion of activated T-cells can result in reduction or




3 elimnation of undesirable T-cell activity or proliferation related to
aut oi mune di seases, transplant rejection, allergic diseases, or

T-cel |l -derived cancers. Accordingly, the invention features a

t hr ee- di nensi onal conformation of an isolated epitope. Binding of a |Iigand
to the epliope 0 ctiva d T- eIIs |nduces death of 5 the cells. The

epi t ope i “‘F‘@ %‘éﬁl 1 %@‘591 aoiyity or prplifstgtionrelgtedds. antqimmyme giseasesp

X13- X14. | 2- X3- X4- X5,

X6 x7- x-S &‘Iﬂ%fﬁ%fﬂb“ﬁ‘%“%%k&%%“&ﬁ%%ﬁ@ﬁ‘é&%‘aﬂ?‘éﬁ ned. e.g.. using

conput er nodel Acaprdinglyy ﬁ]ﬂénvmtldnﬁaﬂubuithreaadﬂagg:anal@nﬁdrmatx@ﬂ@ﬂﬁ) J Med

Ch 38:.333 : 200 Med Chem .45:...1543:57. f
cont or e FOIAGH Pt GHT, (AR Sba HEqa lo Be SRIRRERE RXRuh LA R g ot ce
Wi t hst he thbeass: diERpRb Ireﬁeg&lwarﬂa,txpxz%-ml}(%%&x%%‘& X$5Xw><5r XZ-XQ- X9-
X10, or X11-X12-X13- X14 prepared using nmet hods known in the art, and

Cested f oKtk The disee-fimensional aoaformaghy o6 Xiar XfeXsoKo -3 XisKr Ko or

ae o o XiREpL Y MO BHRINED 22 S conlBRE lodElind Probhiin AR fbe? O
Press; PaniDwgaett 4, (19(9399Med®1m 783;33305413hd; Tobgoedd (2002)8 Meam(eﬂxe as)

Sci ence 2 386-390; U, S. Patent pl 1ca i on No 20030049252 Al WO
03/ 0136031%/4?'5763@555"14%5 Aoy fyrmetional %F yalgnce gan bedesigned ing ' 41 . (1997)

J. b mMunglbsrddm@ wid feGiide-difafigorRi cd?l{fonﬁajfgﬁ%)f M&JX? 23354, X%% -Rp%,- Lai et
al . (1995) Eur J Immunol 25, 3243-3248; Ml lereau et al. 996) " J "I mmunol

156; 3 184XL'B,1®0XI 1e?ﬁ1d-X:@erbM¢pae¢d uding 1@&&965) kivgrinihe hrtﬁmddem fOUﬂIanZ

811-815. . As d h T- i
o onort Rl o BE yp el if indiho ot det i Sy AR, TrosliS bR ol it ®
non acti «ib&beliif tld oxampbdlow OBed e@'BarbMt%ﬂ?EOOl@Pﬁﬂg@dﬁfﬁﬁiy cgl | death,

.e., apoptosis. "lInducfion of cell deat h é an a ent occurs when a

popul at | dabasptopemasualy E8THIPIRES il?amléyag@nﬂ% , 3034 Beeotteaieh rat e

d l t f
"B Fo (a0 3Rkt 758 BRI S BB Bl ?@‘%ﬂf’ B oo e
treated W3V 3608ak Q)sbd»mamQ%@dhﬁa)piMﬁnnﬁEBs 243-328;115A &t alo (199756 43B6

conpared to that of untreated cell deter annex I ni ng
o FACS ety 58 SLOL £aRs R e BN, Hv A LGOS P DL s o
| sol at ed TRghWREDS ) $A3ABAMIIBRaddr 2421596y FImtBunol 156, 3184-3190; and

Gribben et al. (1995) Proc Natl Acad Sci USA 92, 811-815.

20 As used herein, an “activated T-cell” is a T-cell having a higher frequency, rate,

or extent of proliferation than that of a non-activated T-cell. “Death” of a cell includes
programmed cell death, i.¢., apoptosis. “Induction of cell death” by an agent occurs
when a population of cells treated with the agent exhibits a higher death rate compared to
an untreated cell population. -For example, the percentage of in vitro activated T-cells

25 undergoing apoptosis is about doubled when treated with monoclonal antibodies m128-
9F9, m1 52-15A7, or m166-43B6 compared to that of untreated cells, as determined by
annexin V staining and FACS analysis (see the example below).

The invention also features an isolated polypeptide containing X-X;-X3-X4-Xs,

X-X7-Xg-Xo-Xi0, or X11-X2-X13-X14. The polypeptide can be used for identifying

30 compounds that induce death of activated T-cells. Binding of such a cbmpound to the

polypeptide expressed on the surface of activated T-celis induces cell death. Further, free
4




X6- X7- X8- X9- X10, or X11-X12-X13-X14. The pol ypeptide can be used for

I dentifying so conpounds that induce death of activated T-cells. Binding of
such a compound to the polypeptide expressed on the surface of activated
T-cells induces cell death. Further, free 4 1 i polypeptides (i.e.

those not expressed on the cell surface) .can_inhibit unwanted, cell death i
by corrpetnt)ﬁgvef)%qieséhﬂo@@ﬁ%mt eefs%?@-’ﬁﬁmdh‘avﬂbsqrfag%m inhibit upyyanted F‘Fli death ace

I ti | af. 14 i ; th
Egegl_oeg\ B’?ﬁ%“é’%?ﬁ% E&Oregag%%ﬁ&&uﬁmgﬁ HeRdsRAY REREI L6t polfeptiiey. t hese

e I Invention Can be obtained, e.g., as an
i sol at ed Thededgth susdqaemcemfthepolypeptidy mayaaiycios thest ywepAi pidypeptide of the

Lot a oncanveron tRE8s oBned n et SolReh dreH L PaR R BRb R o et on
par tger, po%pﬁid@oﬂﬁ@éé&hﬁﬁ%ﬁﬁ?ﬁéﬁiﬁ@f To Prépafeld recOnbiriait gilipeppidetang, or ML3

Gene 3 protein. The resulta on nucleic acid expresses in suitable

host cel ngclsicasid encodingribean hedinked tmansnther nyeleigiasid mpoding dfusian RRMEds. The
i sol at ed f usg Pr i t . ; | C

i geot | ot Er g ufiofe 8 Thafithanf 8T BETn! EBnERae, Br S115 R LBy THhd

pol ypept iresultanf fusibh siucieicereid expresdes in puitabehast céllse fusionprotein that can be

I ti.d f_the i t] .b d. t t t 1 bodi [ i mal
(ol " prodiRlties RY Slendar masshedss Lhg isolpiembsiopPep e an Phdhihes froaicele BY)
Vet hods Qb {fRkid @ o SRR CHIERbva idGbY parfies hndHhthiaGRt RRomBliahi fAYBpide 15

t hereof in ani r'r:rn}% are known in the art. See, for exanple, Harlow and Lane,
(1988) ~ offmisirvedfi@s: A Laboratory Manual, Cold Spring Harbor Laboratory,

New York. The ferm | ‘'.ant.i body" includes.jntact. nol.ecul es a Il as
fragnents the ?pm@ﬁé’lﬁa?fslnﬁg‘g‘?énﬁ( 380%?“&?,D@ﬁwvflgfoﬁgclag%gﬁg?drﬁanti body),
and dAb (gdnémitehnfiBbdibORYanitidls ¢for pfodudtion &fl68dditHtod hemand{or duthentldfese
anti bodi es can be used for detecting the eﬁ)i t ope, in identifying a j

20 conpouirsasasht Mstheds of making requoelopel and @ )@Q%Wﬂt%Pa@S&ﬂ@ fBEAFRE that are
canabl e Gherk it Ghitaid GKIoRh it Bl 'S, b ERAchFIc iAW 8 KRR, Klogkyr treating

di séases U
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, New York. The term

"antibody" includes intact molecules as well as fragments thereof, such as Fab, F(ab"),,
Fv, scFv (single chain antibody), and dAb (domain antibody; Ward, et. al. (1989) Nature,
341, 544). These antibodies can be used for detecting the epitope, e.g., in identifying a

20 compound that binds to the epitope (see below). The antibodies that are capable of
inducing death of activated T-cells are also useful for treating diseases such as
autoimmune diseases, transplant rejection, allergic diseases, or T-cell-derived cancers. In
general, an epitope of the invention, e.g., a polypeptide, can be coupled to a carrier
protein, such as KLH, mixed with an adjuvant, and injected into a host animal.

25  Antibodies produced in that animal can then be purified by peptide affinity
chromatography. Commonly employed host animals include rabbits, mice, guinea pigs,
and rats. Various adjuvants that can be used to increase the immunological response
depend on the host species and include Freund's adjuvant (complete and incomplete),
mineral gels such as aluminum hydroxide, surface active substances such as lysolecithin,

30 pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and




aut oi nmune di seases, transplant rejection, allergic diseases, or

T-cell -derived cancers. In general, an epitope of the invention, e.g., a
pol ypeptide, can be coupled to a carrier protein, such as KLH, nixed with
an adjuvant, and injected into a host animal. 25 Antibodi es produced in

Comron! y EAPBpteLn DertaLhma abvveRie BEbas B becifl hm i GRS RE anc

rats. Var¢c@ygeradichusiiawniBat can be used to increase the i munol ogi cal
response dépend on the host species and include Freund' s adjuvant
(conpl et e and Ralydensl enhadigs, hmmcraﬂougpqamﬂ@wh Oésntm@mmnlmwdmxu de,

surface agtlofPWRRLABERR iMFhAAR bRk Bl P snrouE Rk neBgL YL o

polyanloﬁg st ons, rocyanrn gahd s 5

di 3' SESphﬁpglauohb@faﬂubbaieam @%brlﬂmalﬁut@u:gmlouﬂlge g@m(ebasinglsmn@aidrret te- Guerin)
an ryne acteri um parvum (0] ona ant i bodl es het e eneou
popul at 6w§n89mamqh%'egy K5 cor F’é?énplﬁ’r@hlifr“ééh R1975 Nafge 256,4.951 Kphler et

I muni zed, M&Pﬁ I Qdi;¢ qqﬂglmh% ations of
ant i bodi es' o partlcu a!ggﬂtll éﬁéﬁlepcgéne@ prepared using stghurﬁiard

hybri dorréiammhﬂmlgcagyl (384) Mamocleralnuithodics Iah@fl" del Bybridoh@issElstigenir e 256,
495; Koh

: I 1976 u ohI er . al 1976) Eur J
| nmunol é‘\f "YZ}BZ!I‘ p&ﬁH’“ Wﬂ%‘?q%‘?%a%tfbo ©s cﬂg%iét XI%%ECEWHP?BB‘ i es ;nd T
Cel ko Hybrprsiﬂﬁessfor Hes¥iRtion oNanfibod InfblBcHds Witdoatinudie ReR liaddin calthiidapeh es can
be obtained by any techniq O provides for the production of

ant i body as@lesazibedzn Kphleon&alrﬁtaagtM@me 564 and .8 Peferat Ig%dﬁ'iﬁa]sméi&@cr i bed
1 o oS o LTl 1 T30, 11
Cole et alQ1 9&399&&) NEﬂQXR:aN&bi UBaasD, 3016, dedti3EB ROXbrid@ns techeiqhB{Cdly bt | doma
techni que (Col e e 1983). Monogcl onal . Anti hodi es. and Cancer erapy,
Alan it. 4.(&283)|Menoclcgml ﬁwbg%ys angeCangen I herenYh AATER. Teiah 1 aﬁﬁ-
A S A g D 8
I nventio nmdmzy bubaotask theradfe The hybridorsa prodieing theononbietonabartibbgies of theoduce
high tit Ei\lrn?en%on may be cultivated in vitro or in vivo. The ability to produce high titers of
monoclonal antibodies in vivo makes it a particularly useful method of production.
In addition, techniqués developed for the production of "chimeric antibodies" can
20 be used. See, e.g., Morrison et al. (1984) Proc Natl Acad Sci USA 81, 6851; Neuberger
et al. (1984) Nature 312, 604; and Takeda et al. (1984) Nature 314:452. A chimeric
antibody is a molecule in which different portions are derived from different animal
species, such as those having a variable region derived from a murine monoclonal
antibody and a human immunoglobulin constant region. Alternatively, techniques
25 described for the production of single chain antibodies (U.S. Patent Nos. 4,946,778 and
4,704,692) can be adapted to produce a phage library of single chain Fv antibodies.
Single chain antibodies are formed by linking the heavy and light chain fragments of the
Fv region via an amino acid bridge. Moreover, antibody fragments can be generated by
known techniques. For example, such fragments include, but are not limited to, F(ab'"),
30 fragments that can be produced by pepsin digestion of an antibody molecule, and Fab
fragments that can be generated by reducing the disulfide bridges of F(ab"), fragments.
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nonocl onal antibodies in vivo makes it a particularly useful method of
production. In addition, techniques devel oped for the production of
"chimeric antibodies" can 20 be used. See, e.g., Mirrrison et al. (1984)
Proc Natl Acad Sci USA 81, 6851; Neuberger et al. (1984) Nature 312, 604;
and Takeda et al . (1984) Nature 314:452. A chineric _antibody is a mol ecul e
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t echni ques26%%% exarrpl e, such fragments include, but are not linited to,
F(ab')2 30 fr
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humani zed by net hods in the art.. For exanmpl e anti bodi es
Wt h 5 QORI TR EUS BTTBTL ForOTiing o s HRF HP RO helpBgion o
(Scgqhgengpe gﬁ%ﬂeaﬁ}gis Redsiokd Qdinls MRtiRaY kAGwn RAE aft tItQ:an%o' l;el)ientﬁwdlt}& human

ant i bodi es, uch as those expressed in transgenic animals are al so
f eat ures Ilbfrarwtserelemngra’sdmrl(osébt;low, g., 5 Geen et aI (1994) Nature

CGenetics 7, 1 q U. S. P t en N%§ 545, 806 569s 8253
i nvention furt SAMRPRAGECaR Bo & %ﬁﬂl&w% eﬂ}"ﬁ%%‘“f PRH a@B?%lgpe of the
| nvent i oncofikindt6el I@sard eaithoddknawh iy eieatk. TR libfarieSifdude: peTideUIbarica) be

desi gned, e.g., using conputer nodeling prograns, according to the
thr ee- di rmmld)hhtam;s)ﬂf atigstof solesulesthaying the funshenaliigsioknantides bukwith gi ng

T 1905, SRSAT bbb 68T P AR b r) Bl o0 oeni
n U Ner ous addfyssdldpaaliel soidphdss of ssluddn phase tibsariess tskmitistidTilraries obthined byt .
Such 11 brd%i:é:?vsohimnoczzll ourda%t-'mlpephtr&glgtolg{’a% ? rszlelgctlon, the “one-bead one-compound”
libraries, and antibody libraries. See, e.g., Zuckermann et al. (1994) J Med Chem 37,
2678-85; Lam (1997) Anticancer Drug Des 12, 145; Lam et al. (1991) Nature 354, 82;
20 Houghten et al. (1991) Nature 354, 84; and Songyang et al. (1993) Cell 72, 767.
Examples of methods for the synthesis of molecular libraries can be found in the
art, for example, in: DeWitt et al. (1993) PNAS USA 90, 6909; Erb et al. (1994) PNAS
USA 91, 11422; Zuckermann et al. (1994) J Med Chem 37, 2678; Cho et al. (1993)
Science 261, 1303; Carrell et al. (1994) Angew Chem Int Ed Engl 33, 2059; Carell et al.
25 (1994) Angew Chem Int Ed Engl 33, 2061, and Gallop et al. (1994) J Med Chem
37,1233,
Libraries of compounds may be presented in solution (e.g., Houghten (1992)
Biotechniques 13, 412-421), or on beads (Lam (1991) Nature 354, 82-84), chips (Fodor
(1993) Nature 364, 555-556), bacteria (U.S. Patent No. 5,223,409), spores (U.S. Patent
30 No. 5,223,409), plasmids (Cull et al. (1992) PNAS USA 89, 1865-1869), or phages (Scott
and Smith (1990) Science 249, 386-390; Devlin (1990) Science 249, 404-406; Cwirla et
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peptoid libraries (libraries of nolecules having the functionalities of
peptides, but with a 15 novel, non-peptide backbone that is resistant to
enzymati c degradation), spatially addressable parallel solid phase or
solution phase libraries, synthetic |ibraries obtained by deconvolution or

and ant ! o8 PRLe RS IaNA R 7 G belik SN Bl 2220 BB T ane) S S7
2678-85; pAstNS Sl cancer Drug Des 12, 145; Lamet al. (1991) Nature
354, 82: 20 Houghfen et’al. (1991) Nature 354, 84; and Songyang et al.

(1993) Cel | 72To ikntify Esandplatssconiponnd ierdsdvcing ddath efiastivaied I-agllsyasl ecul ar

libraries_gan be,.found. n.the rit . .for exanple, in W1t al . (1993)
PrAS. Usa Biopegbie gl is bhracigin £lenE2uRy, And neBiilng Flnd - LYol
(1994) J dul@ o thé epR6pSis evilaated. Hithe & d bhedsao € ePtbpe, i8R, Carrel |
et al. (1%%% Angew e,efshﬁl nte EdaEn I 3%,&2%%1; Carsell eetjg)@taf”.3 25 (1994)
Angew Chesanfiidaterfar mdyeing death 9 activaieg ToefliSop et al . (1994) J Med Chem

37,1233. Lib ' . . . | | o Hought
(1692) " Bi ot echid SonEhiGRREY G FENAR Y BIRAER dd Yot Ghnige dme L0 "
82-84), chethed (ivadies an¢Hodg)thd\eitope (@G, cpiibpe-6aitjininganslecile, gl £. Pat ent
e B S o 7S 150 e e
Sci ggce @%ﬁoﬁé—%t 'olﬁl@\éogigle(xlﬁﬁﬁéd S tHERERd Blga%ﬁ/glﬂﬁé-eﬂ%m@%idtﬁn?ﬁn 7 al.

(1990) PNAS USA"87, 6378-6382; Felici (1991) Bi ol 222, 301-310; and
U. S. PatpattidgomicGoeteBplagse mayonieentiytbe wilizedhas tha selid phseutibie fmghor nduci ng

death of activated T:cells,..an,,. epitope, of the in tion is,contacted w-th
2"t eot *comEaa Emine FRmivia o B R et sl A h Rt R 6l

eval uat edattabhméftenS0bP R Behphhd bylstmplyosind 1P Selid furfade &ithGadolitibatsr f or

I nduci ng death of activated T-cells. The screening assay_can be conducted

in a varit@e gndrr gamponanppndsiing the plotrs. Alisrmbiyclynybinypebditipetatibagy t he

£oL 802 Gl RTINS SRR T Skt Sfipndhy SLIBBLLC 01 0

epi t ope- tieshokilizgthe adcoo tpmpandnotonthd solid sutfacs.oThelnghashontothpeneats of the

reaction. adldgd to the solid surface coated with the anchor component. After the reaction is

complete, unbound fraction of the non-anchor components is removed (e.g., by washing)

under conditions such thét any complexes formed remain immobilized on the solid

20 surface. Detection of these complexes can be accomplished in a number of ways. Where
the non-anchor component is pre-labeled, detection of the label immobilized on the solid
surface indicates that complexes were formed. Where the non-anchor component is not
pre-labeled, an indirect label can be used to detect complexes formed on the surface, e.g.,
using an antibody specific for the non-anchor component (the antibody, in turn, may be

25 directly labeled or indirectly labeled with a labeled anti-Ig antibody).

Alternatively, the reaction can be conducted in a liquid phase. The complexes are
separated from unbound components, e.g., using an immobilized antibody specific for the
epitope (or the epitope-containing molecule) or the test compound. The complexes are
then detected, e.g., using a Iabeled antibody specific for the other component.

30 The candidate compound can be validated by ascertaining its ability to induce

death of activated T-cells, using the method described in the example below, or any other
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practice, mcrotiter plates may conveniently be utilized as the solid
phase. The anchor conponent may be i nmobilized by non-coval ent or coval ent
attachnments. Non-coval ent attachment nay be acconplished by sinply coating
the solid surface with a solution of the anchor conponent and drying the

pl ates. Alternativel \@/]y: an immobilized antibody 15 (e.g., a nonocl onal
Bnt i body)meibed knew Ik fic arkclherkalgricd sompRAkCarRy Uskd 106 Hifuege deRAsHi | | ze t he

anchor  copRoneRtT. {dsLhg f&q{daagmnggfstéﬁs@sucm ammnﬁm@ea&wﬁgi s added

to the solid surface coate e anchor conponent. reaction
i s conplrefeetionreiergicidiseases, oo -cefl-dehiwedoancenschor conponents is renoved

(e.g., by washing. nder cqnditign uch that any conplexes, fornmed remain
obi |1 ved ontFrbvelfinprands s msfied opiiticing gref ot afGRF LRI 283 P¥an  be
accogpl i shi@thctiflg ActiAdIeT-célfs WY 8 codp@ind of tiREinREtioANA Mfo, ePBPONENt 'S
pre-1abel ed, defection of the |abel imovbilized on the solid surface

i ndi cat esadntinisteriogio e subjesidn acgdthpsal anyfiactive paowdnf averpeuadabdaent is not
pre- 1 abel. indi r . . on
Phe surt dngendd 'SIBCCRTL pe Bl BAMDE BT dshaliie S beBIPLOL RS abfliflRE 0.
(t he ant ibasitidnchatiicterized by be exctssick sragivantddibedlbhedintddricinnestrespohsdel ed

with a |abeled anti-lg antibody). Alternatively, the r_eac&i on can be
conduct ec-g-nPaignisyfianps fem avipimmgisslisases, tnsplagusisction dllereinliseaAstiund

conp@nent §.1 ge1Bderivid Btk s Ttﬂf‘ﬁﬁiﬂoid%ﬁﬁl b@?éﬂfm 3R Grfih CorfjRtictiohvittepi t ope
(or the epitope-contalining nolecule) or the test conpound.” The conpl exes
are t hemthatdogsat therapy., usi ng a | abel ed anti body specific for the other

conponent. 30 ,The candidateg.c oynd can.be .val dated b scertaini its
b1 1ty o | ndbiietenagesiiis: iSO oe ARG of & FGPoTHO B A B R beq
in the exgaephQobSioWlire, Mle@is, RIBRS, reedVEpRIYENKBOMdIIbratE @ difokder,the Vval i dat ed
conpound can be used for inducing death of activated T-cells and for

treati ng sYmpternef thaudisorder, thetdiseasasiate dtooadars $0 therdagesdaraen the pedisposition

al l ergic di sease or T-.cel l=derived gcancers. ' ' v des a
met ﬁéd of O Fﬁ.bso&ée& ﬁ‘“ofe{‘fgfcg:]l o °é‘891‘§ %ﬁﬁﬁguﬁr@%ﬁ ?gwdsg{bggh@é%ti ng
act i vat ectapasie bk produting a mediRdlyrddsiedbld Reult, ke dsidescribed ubbdve) in Dtredtyd

adm nistering to a subject in need thereof an effective anount of a
conpound ¥PisChe invention. Subjects to be treated can be identified as

having or bei ngyafinihiySifsdas 1568 Hehted thelude, but are not limited to, diabetes mellitus,

arthritis (including rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, and

20 psoriatic arthritis), multiple sclerosis, encephalomyelitis, myasthenia gravis, systemic
lupus erythematosis, autoimmune thyroiditis, dermatitis (including atopic dermatitis and
eczematous dermatitis), psoriasis, Sjégren's Syndrome, Crohn's disease, aphthous ulcer,
iritis, conjunctivitis, keratoconjunctivitis, type 1 diabetes, inflammatory bowel diseases,
ulcerative colitis, asthma, allergic asthma, cutaneous lupus erythematosus, scleroderma,

25 vaginitis, proctitis, drug eruptions, leprosy reversal reactions, erythema nodosum
leprosum, autoimmune uveitis, allergic encephalomyelitis, acute necrotizing hemorrhagic
encephalopathy, idiopathic bilateral progressive sensorineural hearing loss, aplastic
anemia, pure red cell anemia, idiopathic thrombocytopenia, polychondritis, Wegener's
granulomatosis, chronic active hepatitis, Stevens-Johnson syndrome, idiopathic sprue,

30 lichen planus, Graves’ disease, sarcoidosis, primary biliary cirrhosis, uveitis posterior,
interstitial lung fibrosis, graft-versus-host disease, cases of transplantation (including
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a condition characterized by an excessive or unwanted T-cell-nedi ated

| mmune response, e.g., patients suffering from autoi mune di seases,
transplant rejection, allergic diseases, 10 or T-cell-derived cancers. This
met hod can be perforned alone or in conjunction with other drugs or

therapy. The term"treatjng" is defined as adm njstration of a conposition
to a SubjEESPIEHON BHBE plivRoeis o SoragPacic H8ES Sk s PTG BAEOW  anedy.

prevent, teinsgpiaRalion alver fastphmiARh, orthe tramsplHENtR70h & ah))6rpdh oFfisRE, the
di sease state secondary to the disorder, or the predi sposition 15 toward

t he di sorallergiestuch gs atopici allsrgyddRE; andsT-gell neaplasmsench pelewksiesPr i on that is
capabl e q&mB{_‘oduci ng a nedically desirable result, e.g., as described
above, in"aPtPeated subj ect. Exenplary diseases to be treated include, but
are pot |imt e dne.in divelppraciiel therfapsutic cofripbsitibh fe.£.| H Coniposidon dunitainingi d
arthritis, juvenile rheumatoid arthritis, ,osteoarthritis, antd 20 psoriatic
art hri ti 2h epiape phihe invenipnd ROlYRERBES, plthe iVentien. or acpmppwrdolibgr avi s,

system ¢ ;L nis ; i 1IN | Lk i S, pocl udi ng
atopi c dellrirrat F ﬂsswgn egezﬁet%l% ousjy 3%%1-%1%)&@ %é%??’e%?@l y o‘g?’?rf-(ﬂég

Syndr one,co@poind & slispawed in apidrmacaitichltye acceptabletcagier (@pj, physidologicals,

kerat oconj yncgtivitis,. type |. digbetes, inflammtory.b | .di seases,

Ul cer at | algel antpdministeted orally rky iz eabts sRusicr, or et QTS hemat osus,
scl qp odergiBeutdmoudty! iiih%jn'ﬁscd%rlﬁﬁ, irthatifecalll, YotrPeHineAINS inthREUtAHY rever sal

reactions, erythemda nodosum I|'eprosum ‘autoi mune uveitis, allergic
encephal dniyayaginally, intranasalhs dntoagastringlly, éntratyapkeslly, ordnsapimbngtyhy

i di opat hic bilgtera rogressive, se ri i | .apl.astic

anenm a, pure r‘@}f i°3%$eor§ﬂ%ﬁ?d;‘,§eplg % n&?’%f’%&? %‘E"%g@% Sggdr{lﬁlg?s’%agﬁlj%ﬁ%ndri tis,
Wegener' sati@é antHedbBh@laiicn; thdmiddite ®f 8t subRcieiflatds] ihe suljeetsaie; weiphgon
syndrone, idiopathic sprue, 30 |ichen planus, Gaves' disease, sarcoidosis,
primary BUrRes Jrewiageaadisex; atberidrugs Ysing admipistered; apd theripdgmaentiofi g £ br osi s,
graft-ver : L:sea f I3y e | R: 3.9

traﬂépl ana?tglt??lggﬁid%?%gﬁa?ﬁgaggﬁgﬁg%rmégﬁgggn | tg%Ploggl udg's%gﬁ(%hﬂglsdebone mar r ow
t r anspl antasibtions, inltheseded dosapt arettabe expectad ih véewt ofithe phaety af compoditiasy or gan
or tissue, ,allergies, such .at Oé)i c. al .l erl%}/1 ALDS, . and .T-clgl | neopl asns
such as 1% the di & gncies of various tes of administration.  For example,

oral administration would be expected to require higher dosages than administration by
intravenous injection. Variations in these dosage levels can be adjusted using standard
20 empirical routines for optimization as is well understood in the art. Encapsulation of the
composition in a suitable delivery vehicle (e.g., polymeric microparticles or implantable
devices) may increase the efficiency of delivery, particularly for oral delivery.
Also within the scope of this invention is a pharmaceutical composition that
contains a pharmaceutically acceptable carrier and an effective amount of a compound of
25 the invention. The pharmaceutical composition can be used to treat diseases described
above. The pharmaceutically acceptable carrier includes a solvent, a dispersion medium,
a coating, an antibacterial and antifungal agent, and an isotonic and absorption delaying
agent.
The pharmaceutical composition of the invention can be formulated into dosage
30 forms for different administration routes utilizing conventional methods. For example, it

can be formulated in a capsule, a gel seal, or a tablet for oral administration. Capsules
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5 1n one in vivo approach, a therapeutic conposition (e.g., a conposition
contai ning an epitope of the invention, a polypeptide of the invention, or
a conmpound of the F invention) is adm nistered to the subject. Generally,
t he epitope, the pol ypeptide, or the conpound is suspended in a
pharmaceutical | y-acc %g&; carrier (e.g., .physi ol ogi cal al ine) and
adni ni st eqae&%*aﬁqw_sg& Phrpasa _ sefiradle ,ate&a?a PR as 858t OF npl ant ed
10 subcutRgRes! Yabldtd bR formliBiddYin abddrdAch 958 doverti¥nhBREEdURREA! | Y.
intrarectally, intravaginally, intranasally, intragastrically,
i nt r at r aclesyiréspingamixitures efthe compesition withe soldd eaytier agld lubdcanépExaioples t he
choice of the.route . dnistration, th ature of.the f | ation; the
natur e ofofeRd et Bouas Maith bl sl Benthatfe, R dioiighidgn b0 Y 20 00 1 e,
age, sand saHnisrRdicih akotif ©f b @arddhall Ebldt oF & tasbuleddvitdifiag 2 WHIRE Rlg. dhctblee 15
attendi ng physician. Suitabl e dosages are in the range of ,0.01-100.0 ng/kg.
Wde vardraangiel, agonyratieadfiller a9d adableting agsnh cThophamnassutical Go@peytion ne
vari ety L] : ' ' LGl .es of
vari ous ranpeaunmhibitti B Fadit BNE. EREmdict bPpEEhe B RTINS N ol o
be expectindudoaquequs sedutiorghisotonio saliresort39a glvedse ofi the activieagedtyor othér avenous
I njection. Variations in these dosage |evels can be.adjusted ILhg standard
20 erpi ¢ el ERyYR PRATRISFBHICARY PreRab SHORET SCHRPICNARTe PEODTFTPINARE ar ¢
Encapsul aisba8 wll] KndGn 16 YRR FArhilia with tife &t IchR Bl GtifSdd A4Ph¥myRBhGdas (€. 9.,
pol ymeric mcroparticles or inplantable ‘devices) may increase the
ef fi ci eneycipientiefor delivery phtheithardpeutiy agent. oral delivery. Also within the
scope of this j.,nveption, s a pharmgeut. cal. co siti.0 . contains a
har maceut | cal T SReAsg oL teReBRROTRE Gt fnidhich RBRBE haiiiled Ath ip YR B0 uno
of 25 thgvivay &) €8, th'EhﬁaﬁEM; Beloou (Briclly, theRBAPbition cabbe fested Fadtst 0 treat

e

di seases descri bed above. The pharnaceutically acceptable carrier includes
a sol ventabiliy & Bdusedesth pastiyated T-eely by vilg, Fahindrve pdies the,forapepitigh i f ungal
agent, a ' pt i ' . : uti cal
commbsi ¢ 1 88 AiFpLe et ol B3cRPROLPL R ) B niERhend R REE ! O

di f f er entaceedsedni Bdsed bn thie resultsean appropriztadosagaraagt and adminttfatioss rofocan

exanpl e, .it, can Be fornmulated in a capsule, a gel seal, or a tablet for
oral adm%idisYRedn. Capsul es 10 can contain any standard pharmaceutical |y

accept abl e matgfe Rb&fis ekine bERWAL kdb&Eonstrued as merely illustrative, and not

limitative of the remainder of the disclosure in any way whatsoever. Without further

20 elaboration, it is believed that one skilled in the art can, based on the description herein,
utilize the present invention to its fullest extent. All publications recited herein are

hereby incorporated by reference in their entirety.

Preparation of a mouse spleen cell suspension
25 Mouse spleen was immersed in 8 ml of Hank’s balanced salt solution (HBSS),

gently minced with a sterile cover slip, transferred to a 15 ml centrifuge tube (Costar),
and spun at 200 x g for 5 minutes. The supernatant was discarded, and the cell pellet was
resuspended in the residual buffer by gently tapping the wall. The contaminating red
blood cells (RBC) were lysed by addition of 1 ml of RBC lysis buffer (0.6 M NH,Cl,

30 0.17 M Tris-base, pH 7.65), followed by a 2 min incubation at room temperature and
rapid quenching with 9 ml of HBSS. The cells were pelleted at 200 x g for 5 minutes,
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cellul ose. Tablets can be fornmulated in accordance with conventi onal
procedures by conpressing m xtures of the conposition with a solid carrier
and a lubricant. Exanples of solid carriers include starch and sugar
bentonite. The conposition can also be 5 admnistered in a formof a hard

shell table r a ul e copnt ai I nd | act nitol,
a conventwg#ﬁg tyicey @'ﬁs’egﬁﬂe g@@ﬁﬁaﬂﬁ Eﬁ" ?ﬂ’é"%ﬁﬁé %ﬁ‘f‘?lﬁgw of the
conposi t i @Ms i 8 Mkude Werd éét@ﬁﬁﬂed/ivﬁh E'h%mBé*tSHzTef%f fCahBd e SR 188) Of
parenteral dosage fornms include aqueous solutions, isotonic saline or 5%
gl ucose ofndHepacbiueexelysion, or other well-known phar maceut i cal | y

accept abl e excipient. Cyclodextrins, or other solubilizing 10 agents well
known to those famli ar with the art can be utilized as pharnmaceuti cal
exci pi entBreh HE dh sd@il antibudief fi cacy of a
conposition of thls |nvent|on can be evalu ted both in vitrg and, .in vivo.
See, e.g., thel&shaprriesisEdyGingmonesiopal qnﬁg tgews@l gepgrated by ipununidnga f or

i ts abi | ybyed Wik BOHEROUAR R-aRfivAld hAkPTod Gkl Srdefld o i Efrids o V1 VO

studi es, the conposition 15 can be |njecte Into an ani
nmodel ) arlind tcsacttiveted[immmé[‘ -eflis@od Sulmc@lmﬂgmo mduese'ﬁ-sdﬁap@mwj 'Eite t he

ot or i neliondHlinal BhiRidies R Rtwa SForifing 3 Meulhtons ul Rioh sfcHipas ot
i 11yt r at K¥Bler AdVMSiein ((1976) Euty/ Plthuhd] &, SHIBIQ)QS?Jr&fucé heyBligihosure in any

way what soever. Wthout further 20 el abor at’i on I's beli eved t hat one
skilled isecretingdesiredzantibedisnd Buee hibridemes generaed ssording to these methodshe

pr esent n I I | ns her ei n
are her e%}% édc p‘%"?%‘{aiﬁﬂ%%ﬁ’ iegf‘%ers%ée }r“hlztghég 9pH1hl ?Clséfanqir“gpaﬁgg?on of a
nouse Splleqnecﬁeély tﬁm&ﬁsbmo&ﬁiuwwenapmmnmmmrsed in 8 m of Hank s
bal anced salt sol uti on_( HESS) gently mnced with a sterile cover -sli

transferred td %zwfstrﬁﬁede@mrﬁsmrg@twﬁs cqchdybadema was spupat2 0900 ECﬂfORl% for 5
o o B B B8 AR s SH s | AND DD binkil iraf Ry M

cont am nafodnon aeedate ik 6d).c &l prete(lﬂl?p@))lmm @pbprpxbuhitly ladbbed whuot) wasi of RBC
lysis buffe IVITrl pH 7.65 foll owed by a 2
i § nounsianeh tirpe {igh et o6 e e Pads TheRifaia e s R or s
The cell %Hﬁb%dﬂ%ﬂt@ﬂ%r@feﬂ@@o}ﬁnﬁl, B the fBvwAtHr&Ssh was collected and reloaded

to the column. The column was then washed with 6-10 ml of the binding buffer, and the

use

20 bound antibody was eluted from the column with 5 ml of the elution buffer (0.1 M
glycine-HC], pH 2.8). Each fraction contained 1 ml of the eluted antibody, and the eluted
fraction was adjusted to the neutral pH by mixing each 1 ml fraction with 50 microliters
of 1 M Tris-HCI, pH 7.5. Fractions containing the antibody were pooled and dialyzed
against 2 liters of PBS, pH 7.4 three times for three hours per dialysis. Protein

25 concentrations in the antibody samples were determined following the procedure
described by Bradford using the Bio-Rad Protein Assay (BIO-RAD, Hercules, CA).

Induction of death of activated human T-cells by monoclonal antibodies

Activated T cells (see above) were resuspended to a final concentration of 5 x 10°
30 cells/ml in RPMI medium containing 5 ng/m! of IL-2, and treated with control Ig, m128-
9F9, m152-15A7, or m166-43B6.
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11 washed tw ce, and resuspended in RPM nedium The concentration and
viability of the cells in the mxture were determ ned with a henocytoneter
(Canbridge Scientific Inc.) and Trypan blue exclusion. 5 Preparation of
anti-T-cell, apopt osi s-i nduci ng nonocl onal anti bodi es T-cell

apopt osi s-i nd nocl 8’5@#}“&&@&6‘3 \Aere@gﬁ’ggrg%{j d b ni zi.ng a

i
mouse with Co ééﬁ?&umﬂm? hei r
abi i ti eSadefits t h@ﬂ 'P-@elﬁ?élht\é@ﬁﬁ@as@é‘m ab u‘éﬁéﬂl&t@tﬁﬁ RIRESHUSRbInYmbR: | nduce
T-cel |l apoptosis. The nonoclonal antibodies were prepared according to the
wel | - knowhisaases, amdjsllemay mekise dwnoclond axtibedies agathshhumaeTrecll{ were6) Euro J
| mmunol e | nt kbodi es.
Thr ee hyb%mgljaw%gaeﬁlee(r%agb g%cgﬁfqgmopgagﬁaels%ﬁ%f%s tgqn&ls%cpgé{og rBr%nocI onal
anti bodi etivated h@mah aocelid E&r@ﬁ&m1ﬂ&5 20d1hAe supenshiaitcoma g momsonel | vel y,
that were able to i nduce T-ceII [i)OptOSIS In vitro. Concentrated culture

super nat @#vtbgdiegsgereted by hyyio Ldmnem i48-Feh ) S2- 15 A s or M3 66-A3BRiWRIE es, and
t he super Hurdard 0.1 M
sodi umpaclgggjt%% wﬁ?%%r%ﬁ%ﬁattgil n G C'g}cﬁﬂn%(%aé}bgﬁog% Jerﬂx%ll{ae cﬂ%@ﬁﬁr&é%@vol une)
was was hetls (IDay® for rhsursd ChllSwererstaindd withe atmemihi Hgﬁbuihi:ebatloiﬁrmdcl ear ed

cul ture supernata s. |l oa ont.0 the protein.,G colum, an
{1 ow t hr UBIRCIEASE OGS bTRa (DT Brave ePls Biste Fued 5 Gimee cpietitetienas « hen

washgd WiihRiths &&wq{edquﬁam @émdir E‘&tﬂﬂ? ‘i’xﬁﬁ{an Todlis! M8e 2HofSE LB Oy Was

eluted fromthe colum wt he elution buffer (0.1 M glycine-HC ,

pH 2. 8). #@aetinfV stemurcgapcmtmealm& li symmarizestee pereantageanfapopsatic Taells t he
luted f t adj,usted {

Fracti on Tt EPORETEHE EeB0ed b oY, Bop Bl sHBIaE LRERAMTL 1t i i ng

the anti H@ﬂyidmaeemgbmlwgml ] 522 BS1A 7,368 infIg6- 425]36 indticeddeatRB%in pitte?. 4
three tines for three hoursws)er di al }/SI s. Protein 25 concentrations in the
Cl

anti body asHKprébuman &-cells bridid gt aifrct Bow- Agfivatre vmsmetraslls. Thiscarpbidily by
Bradford EE)epggt urﬁﬁﬁ

I ndﬂét [ on&fg#dlgel&gﬁ) Etoglascl:%?g \c/tg{agé %e@§#¥%&ﬁg% %‘? cﬁ%gngsa anti bodi es

Act i vat ededturesdflthe §mupeotitiymiieyayenias ademmmgéehtmm od tHerapehtic cmagents r at i on of
5 x 105 30 cel medi um containing 5 ng/m of IL-2, and treated

Wit h cont'A8et llil%ll' Cﬁngecﬂateg Mseases

Table 1 Percentage of apoptotic T-cells

Untreated

Anti-myc

m128-9F9

Untreated

Anti-myc

m152-15A7

ml66-43

Day 0

4.17

6.67

5.82

18.18

15.52

523

6.57

Day 7

12.63

13.36

28.71

24.18

23.08

51.66

49.44

20

Identification of T-cell death-inducing epitopes

In order to identify death-inducing epitopes recognized by monoclonal antibodies
m128-9F9, m152-15A7, and m166-43B6, these monoclonal antibodies were used to

screen for consensus binding sequences in a polypeptide library (Ph. D.-1 2™ Phage

25

Display Peptide Library Kit, New England Biolabs, Inc.). The library contained various

12-mer peptides linked to the 406-aa M13 Gene 3 protein. 96-well microtiter plates were
coated with 50 ul/well antibodies at the concentration of 10 pg/ml in 0.1 M NaHCO; (pH
8.6) coating buffer overmight at 4°C. Afier the wash, the plates were blocked by
incubation with the blockmg buffer containing 0.1 M NaHCO; (pH 8.6), 5 mg/ml BSA,

13




9F9, nil52-15A7, or m 66-43B6. 12 It is well known that T-cell

deat h-i nduci ng anti bodi es can be used as therapeutic agents to treat
T-cell-rel ated di seases such as transplantation rejections, autoinunune
di seases, and allergy. Three nonocl onal antibodi es agai nst human T-cells

t t biliti f ot I | . i bqdi. t
e e ol i 3PS e B Bt i oo o I PR A e SbeA i 1
super nat afiisn %%%nlf-iﬁh ﬁbﬁ%@%g@b@ﬂm libr tgemeeab&%t%&@bnwaﬁemrcel !

line nml28-9F9, 52- 15A7 66- 43B6 were incubated wth either
non- act i varedwuhatrmaomTempétaturé. Debftedheovashwith €.6% Bwednvcantahihg @BS, the cel | s

(Day7) faqr. 6.hours. | 1s we t aj ned w annexi.n in Lon, and
Sub] et echopBd AR pratiio ¥ St 1 b 1 ey AR Be P Bl Gl

counsi ng 0f) wiffepahd Abuttaliz¥d With 1MTéHENPRUIR)) TheCRhinG 261d se@dncagothuman
T-cells. The apoptotic cells were annexin V staining-positive. Table 1

summar i zeduted fusjsy prefrinsgecrs theasisrrwined. T-cel s anong all of the T-cells
d. U t : i i j |1
Scamed. ol g o DR ATR ORI SRS s POELIGR

acti vat etheloran T-cells but did not affect non-activated human T-cell s.

This capability 15 of inducing apoptosis of ivated T-cells yet sparing
the resting T-cells is UPERP 'ﬁﬁzg%ture of ﬁﬁ‘é ﬁgo Sogi c pathway and is a
doni'fating feature of thera E$"é%gents FEP gEYi -cel | - nedi at ed

di seases. Table 1 Percent aBRTWRPRYBSPDt i c T-8RI EDUNPH Bat ed Anti-myc

mL28- 9F9 Untreat ed Anti - neT RIBRPDHERRG n66- 43EQ DBy 04717 6.67 5.82 18.18
15.52 5.23 6.57 Day 7 1DABSSHBPIEEPYE. 71 24.38Q22BD08O6E. 66 49.44 20

| dentification of T-cell ACQKWPREWRIESE®g epi t3FReEDIWOo0Pder to identify
deatth- i nduci ng epi topes r eEpNMDRMWADYSGONOC| SDQAl TRNKObbAi es  nl28- 9F9,
ml52- 15A7, and nil66-43B6, kéeepEsWwwoct®nal asid booi ¥s: Were used to screen
for consensus bindi ng sequencesHEWTRPPRbY peptEgerbi pary (Ph. D. 12TM Phage
25 Display Peptide Library KiypgdwreimtAand $&o! absyolng.). The library
cont ai ned vari ous - =

A consensus polypeptide sequence of X;-X»-X3-X4-X5 was obtained, where
20 X =Y/W/HM, X;=D, X3= S/F/P/E/H, X4 = any amino acid, and X5 = P/Y/H/W.
The polypeptide sequences bound by monoclonal antibody m166-43B6 are shown

below:
ODTWYPDYFPES SEQ ID NO:14
SHTLLNDMFPES SEQ ID NO:15
25 SPLRDNFPETLW SEQ ID NO:1e6
ASPYMDNFPEEN SEQ ID NO:17
QLVODWLPEESH SEQ ID NO:18
YLDYDFLPETEPP SEQ ID NO:19

A consensus polypeptide sequence of X¢-X7-X3-Xo-X1o was obtained, where X¢=
30 D, X;=Y/M/N/W/F, Xg=For L, X¢ =P, and X0 =E.
The polypeptide sequences bound by monoclonal antibody m152-15A7 are shown

below:
YTPMPMEISHSA SEQ ID NO:20
MNDKYIPMSISA SEQ ID NO:21
35 KIPHKTLVPMEI SEQ ID NO:22
TDSAAMEIQTTOQ SEQ ID NO:23

14




12-mer peptides linked to the 406-aa ML3 Gene 3 protein. 96-well mcrotiter
plates were coated with 50 |/well antibodies at the concentration of 10
g/m in 0.1 MNaHCO3 (pH 8.6) coating buffer overnight at 4C. After the
wash, the plates were bl ocked by incubation with the bl ocking buffer

containingOlMNaHCCB 6 3 0. 02%, 150 |/ well)
for at |east oﬁ&mi’ﬁ?ﬂ‘fusé’t" %?ﬂaﬁnﬁ%g’fgrrg&é"ﬁr% tWN%h%{%l on

pr ot ei ns j{{]&mmhxlpewggﬁklgjg dnld¢ @)1, descri bed above at various
concentrations for  one hour at roomtenperature. After the wash with 0.5%

Tween containing TBS, the bound fusion proteins were eluted with | ng/n

BSA cont a \as8avPof . . (pH: . o nc%g]té{n%lboégd with 1 M
Tri s- HC1 eins were

t hensdet er ni neli.ordérao lizidnyigemb Isﬁiﬁaﬂmdmmwb&gr&pn@;ﬁés%ﬁﬁgl@eﬂ bpody
mML28- 9F9 are shown = bel ow WPEDSSYDSWPRG SEQ | D NQ 4 10 LDYDFLPETEP SEQ I D

NOS TA pelpral aptpodicndsseribed@borm gh ELISAnwgscondpgteds Bgsraly PYG

<51 TYDESU WRBCTSER b B 1t VPR s PP ERE PRSI pons ap s

| D NO 13 incubateslonhisiopot gy pintiblelissan IRF8E9, @il L 52115407, X8 mi 46643 Bigsec-obated ned,
wher e 3 = FIBLE/.H X4 = any am no acid, and X5
= PIYIH W%@M&ﬁ?é@t%@%éﬁ%@n? lvonocl onaly ant i body m 66- 4386
ar e sghown  bel gyt MY RRY bRk %@c&@e&ﬁtﬁéo e EHLENEEESartRR | D NO 15

concentration of 1 pg/ml overnight at 4°C. Plates were blocked by incubation with

0.25% of BSA in PBS (150 pl/well) for 1 hour at 37°C. Plates were then incubated with

fusion proteins containing various polypeptides for 2 hours at room temperature. After
being washed 4 times with PBS containing 0.05% of Tween 20 (PBST), plates were then

15 incubated with antibodies specific for the fusion partner at 2 pug/ml for 1.5 hours-at room
temperature. After incubation, plates were washed 4 times with PBST. 50 pl of 1 to
3000 times diluted specific goat anti-fusion partner antibodies conjugated with alkaline
phosphotase (AP) was then added to each well, and the plates were incubated for 1 hour
at 37°C. Enzyme reaction was carried out by adding 50 ul of AP substrate solutibn (1 AP

20 substrate tablet dissolved in 5 ml of substrate buffer). The results confirmed that all of
the selected polypeptides bind specifically to their corresponding antibodies used for

selection.

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
25 combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic series
of equivalent or similar features.
From the above description, one skilled in the art can easily ascertain the essential

30 characteristics of the present invention, and without departing from the spirit and scope
15




25 SPLRDNFPETLW SEQ | D NO 16 ASPYMDNFPEEN SEQ I D NO 17 Q.VQDW.PEESH SEQ | D
NGO 18 YLDYDFLPETEPP SEQ I D NO 19 A consensus pol ypepti de sequence of

X6- X- 7- X8- X9- X10 was obtained, where X6 = 30 D, X7 = YMNWF, X8 =For L,
X9 = P, and X10 = E. The pol ypepti de sequences bound by nonocl onal anti body

mM52- 15A7 h bel ow . YTPVPNVEL S EQ 1D NO. 20.  NNDKYI PNVl SA SEQ | D
NO. 21 3éh%%§ﬁ§ﬁ%w§1ﬁfcmm“§mﬁéﬁﬂﬁﬁ%% BEERt gy e A ©

consens U&aﬁ@hﬁ!ﬁ%&é el SRditRns S TRiLs, Shtr dhBodifndniskfe 1186 withinth esbpeweiee X1 |
=P/ A, X12=M X13=E/S, and X14=I. ELI SA assay of T-cell death-inducing

eyi t ooes P¥IB@AI zed by nonocl onal antibodies 5 In order to identify the
specificities of the death-inducing epitopes recognized by the nonocl onal
ant i bodi es descri bed above, the sandw ch ELI SA was conducted. Seri al
dilutions (from0.0017 finol to 17 fnol) of the epitope-containing

pol ypepti des were incubated wth nonocl onal antibodi es nl28-9F9,

mL52- 15A7, or ml66-43B6 pre-coated on the ELISA plates to determne their
binding affinities. 10 96-well mcrotiter plates were coated with 50 |/well
anti bodies at the concentration of 1 g/m overnight at 4C. Plates were

bl ocked by incubation with 0.25%of BSA in PBS (150 [d/well) for 1 hour at
37C. Plates were then incubated with fusion proteins containing various
pol ypeptides for 2 hours at roomtenperature. After being washed 4 tines
wi th PBS containing 0.05%of Tween 20 (PBST), plates were then 15 incubated
wi th antibodi es specific for the fusion partner at 2 g/m for 1.5 hours at
room tenperature. After incubation, plates were washed 4 tinmes with PBST.
50 | of 1 to 3000 tines diluted specific goat anti-fusion partner

anti bodi es conjugated with al kaline
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phosphot ase (AP) was then added to each well, and the plates were incubated
for 1 hour at 37C. Enzyne reaction was carried out by adding 50 ul of AP
substrate solution (1 AP 20 substrate tablet dissolved in 5 m of substrate
buffer). The results confirned that all of the selected polypeptides bind
specific thej spondi ng anti bodi es used for . selection. OTHER
EVMBODI VE ﬁﬁsgfwggures disclosed in this specification may be
conbined in any 25 conbination. Each feature disclosed in this '
speci fication tay ba thepldineskidial asnfomhitidhrdth iwldiedbépitope seprdeAgdiblye sane,
equi val e or_sjm]| ar Thus, unless _ expressly stated otherw se,
each feat{&r&2dfaty é’ge‘ah?rgmgwwﬁn&ﬁf & lgand te thy epitoge pa ﬁpfévaé@wgﬂs igduces

equi val erﬁeaﬁ{oismgl:élf&r afgatures. Fromthe above description, one skilled in
the art can easily adcertain the essential 30 characteri sti cs of the
present invention, Xnt Tyrf TpuHigepMetjng fromthe spirit and scope 15

t hereof, can nmake v r|o s changes and nodifications of the invention to
adapt it to vario s"gi?es and conditions. Thus, other enbodi nents are
also within the scon§lscgertm Pi)Rldr®s; 16 3 WHAT IS CLAIMED 1S 1. A

t hr ee- di mensi onal conformati on of an i sol ated epi tope represented by

X, - X2- X3- X4- X5, wheKeisrangiapinteridfand | i gand to the epitope on activated
T-cells induces d e and X, is Tyr, Trp, H's, or Met; X2
is Asp; X3 is Ser,e%ﬁleg,ﬁ{?’r'f(}?’ela%u%ll%?' Hs; X4 is any am no aci d; and X5 is
Pro, Tyr, H's, or Trp. 2. An isolated pol ypeptide conprising

X, - X2- X3- X4- X5 wher ei.n_bi ndi ng of a
2. An isolated polypeptide comprising X;-X;-X3-X4-Xs, wherein binding of a

ligand to the polypeptide on activated T-cells induces death of the cells, and
X, is Tyr, Trp, His, or Met;
Xz is Asp;
X3 is Ser, Phe, Pro, Glu, or His;
X4 is any amino acid; and
Xs is Pro, Tyr, His, or Trp.

3. The polypeptide of claim 2, wherein the polypeptide is 5 to 1500 amino acids
in length.

4, The polypeptide of claim 3, wherein the polypeptide is 5 to 150 amino acids
in length.

5. The polypeptide of claim 4, wherein the polypeptide is 5 to 15 amino acids in
length.

6. The polypeptide of claim 2, wherein the polypeptide is selected from the
group consisting of SEQ ID NOs:4 and 6-13.
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| igand to the pol ypeptide on activated T-cells induces death of the cells,
and X, is Tyr, Trp, H's, or Met; X2 is Asp; X3 is Ser, Phe, Pro, Qu, or
Hs; X4 is any anmino acid; and X5 is Pro, Tyr, H's, or Trp. 3. The

pol ypeptide of claim2, wherein the polypeptide is 5 to 1500 am no acids

inlength. 4. The p eptide of. claim 3, wherein the poly ide s 5to
150 antno aci b i nheRGEReste Skefis o1 htrstn e bubpentiie it K1 ey &t he

pol ypeptide is 5 to 15 amno acids in length. 6. The pol ypeptide of claim
2, wherein the polypeptide is selected fromthe tgr oup consisting of SEQ ID
NOs: 4 and 6-138. 17 #An amtibodyothgtdunds tdangpitepediaving, theHwesedimeansionplo| ypept i de
is Xl-X2-X3-X4- X5, .8 . A antibody that. bi.nds n epitope having the

i ee. i reMEp R of AP ARG aodlfbe Fulf RalEec  deat h of acti vat ed
T-cells. 9. The antibody of claim@8, wherein the antibody is nonocl onal .
10. A method of produci na@an anti body, the nethod conprisi ncIJ adm ni stering
to a subject @n ef fBeentinodyebokaim & Wheremdhe apibodyis mgneqienal.

t hr ee- di nensi onal conformation of claiml1l. 11. A nethod of identifying a
candi dat e conpound for inducing death of activated T-cells, the nethod
conpri si ng cont@ct i Agnethebofprodeting arhardibodpithomethod comgriting administering to a

t hr ee-di nensi onal _conformation of ,.clajm.1, erei.n bindi f the cqnpound
to the eptbisean pertvaamoup tanten&oe%y&m%e%rda%’aioaaf@m?%?nﬁtlﬂa ot ng
death of Qg4 yated T-cells. 12. The nethod of claim 11, wherein the
conpound Is an antibody. 13. The nmethod of claim 12, wherein the conpound
is a nonocl onal antibody. 14. A method of inducing death of activated

T-cells, the nﬁt hOdA%?e cr)é gf iﬁgntifying a candidate compound for inducing death of activated

T-cells, the method comprising contacting a compound with an epitope having the
three-dimensional conformation of claim 1, wherein binding of the compound to the epitope

indicates that the compound is a candidate for inducing death of activated T-cells.
12.  The method of claim 11, wherein the compound is an antibody.
13,  The method of claim 12, wherein the compound is a monoclonal antibody.

14. A method of inducing death of activated T-cells, the method comprising

contacting activated T-cells with the antibody of claim 8.

15. A pharmaceutical composition, comprising an epitope having the three-

dimensional conformation of claim 1 and a pharmaceutically acceptable carrier.

16. A pharmaceutical composition, comprising the polypeptide of claim 2 and a

pharmaceutically acceptable carrier.

17. A pharmaceutical composition, comprising the compound of claim 8 and a

pharmaceutically acceptable carrier.

18




contacting activated T-cells with the antibody of claim8. 15. A

phar maceuti cal conposition, conprising an epitope having the three-

di mensi onal conformation of claiml1l and a pharmaceutically acceptabl e
carrier. 16. A pharnaceutical conposition, conprising the polypeptide of
claim2 and a __phargceut,i cal | cceptahl e carrier. 17. A pharmaceuti cal
conposi tion, J&npr igﬁﬁﬁﬁﬁﬂeﬁﬁﬁ'ﬁﬁfﬂﬁﬁmﬂgfﬁ? §°§H?ﬁi ?‘tob?]?%miﬁ’étﬁﬁgafal ly
accept ablse.. er i cﬁgqﬁp j 1 (oY E@T- kL&o! at ed
epi t ope r)gsp}rzgg%rﬁgl%é héf)%énl%ﬂ?(lgﬁg Io,ﬁz‘v\t/ﬁg;elﬂélit‘:ﬁnﬂgnnccllziﬁﬁégﬂm,(;:clr daénls?fgagﬁﬁsoto t he
epi t ope cleathorfithetadid, andcel | s i nduces death of the cells, and X6 is Asp;, X7
is Tyr, Met, Asn, ;%‘P or..Phe; X8 is Phe or Len; X9 is Pro; and Xio is
Gu. 19. An isolat 15(5ﬂf‘sytbepti de conpri sing X6- X7- Xg- X9- Xi o, wherein

bi ndi ng of a |igank, is@yr e sMPERP! 60Rhepn activated T-cells induces death
of the cells, and X6 is_ Asp;, X7 is Tyr, Met, Asn, Trp, or Phe; Xg is Phe
or Leu; X9 is Pro; %sPhRoolew G u. 20, The pol ypeptide of claim 19,
wherein the pol ype%i%g,rj).mﬁ to 1500 amino acids in length. 21. The

pol ypepti de of cl ai'm 20, wherein the pol ypeptide is 5 to 150 am no aci ds

in length. 22. The Xpliygapti de of claim 21, wherein the polypeptide is 5 to
15 amno acids in |ength. :

19. An isolated polypeptide comprising Xg-X7-Xg-Xo-X10, Wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and
Xg is Asp;
X7 is Tyr, Met, Asn, Trp, or Phe;
Xg 1s Phe or Leu;
Xy 18 Pro; and
X0 is Glu.

20.  The polypeptide of claim 19, wherein the polypeptide is 5 to 1500 amino acids
in length.

21.  The polypeptide of claim 20, wherein the polypeptide is 5 to 150 amino acids
in length.

22.  The polypeptide of claim 21, wherein the polypeptide is 5 to 15 amino acids
in length.

23.  The polypeptide of claim 19, wherein the polypeptide is selected from the
group consisting of SEQ ID NOs:14-18.

24.  The polypeptide of claim 19, wherein the polypeptide is X¢-X7-X3p-Xo-Xjo.
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23. The polypeptide of claim19, wherein the polypeptide is selected from
the group consisting of SEQ I D NGs: 14-18. 24. The pol ypeptide of claim19,
wherein the polypeptide is X6-X7-Xg-X9-X10. 19 25. An anti body that binds
to an epitope having the three-dinensional conformation of claim 18 and

i nduces death Qf ac vate T-cells. 26. .The anti body of .cl ai.m 5 wherein
Lhe anti body 12 o Rttty b Sings i Fh et ahe 1T bEAE MereimsAtipRaay, |t he
met hod C QERfdrHhafish 8F¢ThiM 38 ﬁﬁdﬁhﬁué&cﬁath%f'ﬂbﬁ?artecﬁﬂcﬁfsf ective amount “of an
epi tope having the three-di nensi onal conformation of claim18. 28. A

met hod of identi fy| ng a candi date compound for inducing death of activated

T-cells, the ctln ound with epi t ope havi ng
t he three-di fensi gﬂ}aﬁ mgh?ﬁ n%sa he ‘%‘aﬁfﬁ rrgoéj%’éf'é?r}?d@lnﬁhl ng of the
conpound to the epitope indi cat es that the conpound is a candidate for

i nduci ng death of activated T-cells. 29. The nethod of claim 28, wherein
the conmpound i%-an Amethod®f prasucingran angibedsy thermethed semuprising adrainistenng to a

conmpound éhﬁ‘] e ;ﬁ)ef}ﬁeﬁt ﬁ@ﬁhﬁoeﬂ-ﬁtoggg %OPG%VH@ dehpod B'Ienklggé‘l%'oﬂgnr%gﬁ&bop f

activate I'sin cont ac cells

W t h the claimi ¥ody of claim 25. 32. A pharmaceutical conposition, conprising
an epitope having the three- dinensional conformation of claim18 and a
pharmaceutically acceptable carrier 33. A pharmaceutical comnposition,

conpri si ng t hegpol ypgRidddorMentifihih tohddde aompaﬁirdrfapaahaﬁghwh%@sawam e
carrier. 34. A pharnaceutical conposition, conprising the antibody of claim

25 and a T-tpﬂﬂaﬂhamﬂmdmlemptwbngaGampbm witl) ag gpitopethavisg-tbé nensi onal
conf orma n of an i i e 18P}, sent.ed..b 11- X12-
wher oi - pErerfonst Rordbiie B8 of AR R Y BEEH AR¥ o R oFRURT 1 T dhitene
deat h of itdieatésthhsthe @0pHindlis la%aﬁ?:hdate for inducing death of activated T-cells.

29. The method of claim 28, wherein the compound is an antibody.

30.  The method of claim 29, wherein the compound is a monoclonal antibody.

31. A method of inducing death of activated T-cells, the method comprising
contacting activated T-cells with the antibody of claim 25.

32. A pharmaceutical composition, comprising an epitope having the three-

dimensional conformation of claim 18 and a pharmaceutically acceptable carrier-

33.  Apharmaceutical composition, comprising the polypeptide of claim 19 and a

pharmaceutically acceptable carrier.

34. A pharmaceutical composition, comprising the antibody of claim 25 and a

pharmaceutically acceptable carrier.
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X12 is Met; X113 is GQu or Ser; and X14 is Ile. 36. An isolated polypeptide
conprising X11-X12-X13-X14, wherein binding of a ligand to the pol ypeptide
on activated T-cells induces death of the cells, and X11 is Pro; X12 is
Met; X13 is Qu or Ser; and Xl14 is Ile. 37. The pol ypeptide of claim 36,

wherein the p pep 4 to amno ci ds i l.ength. 38. The
pol ypept i de ofﬁél ai #tgr}ee SRR f’ é%@%qs’ 4t gPlﬁ%‘e TepgesshieAdYaci ds

In |engt hxl,ﬂrz.ﬁgﬁs(.gowaemtuﬂﬁngaf&hgdn@mé%le égﬂ%b@bﬁ'a&'i\%td?iof LREPhifGesi S 4 to

15 am no acid he pol ypepti l'aim 36, wherein the
pol ypeptlttﬁ@th@ftbelcdlﬂ,enﬂfrom the group consisting of SEQ ID NOs: 20-22.
41. The pol ypepti de %I ai m 36, wherein the polypeptide is

X11- X12- X13- X14. 5\ nt | body that binds to an epitope having the

t hr ee- di nensi onal megméfptl on of claim35 and induces death of activated
T-cells. 21 [t~ 43._The antlbody of claim44, wherein the antibody is
nonocl onal . 44. A rSns&leer Seroantti ng an ant i body, the nmethod conpri sing
adm nistering to a X§4q§)j[1gct an effective anount of an epitope having the

t hr ee- di nensi onal conformation of claim35. 45. A nethod of identifying a
candi dat e conpound for inducing death of activated T -cells, the nethod

Chr be- di nans ol - cBRFSHIE] POIPSHide PHPBISEE XyiBrtr K i PEIUHndRE O 8rpound
to the epid.aR%o the polypeptide on activated T-cells induces death of the cells, and

Xy is Pro;

X2 is Met;

X3 1s Glu or Ser; and

X4 15 lle.

37.  The polypeptide of claim 36, wherein the polypeptide is 4 to 1500 amino acids
in length.

38.  The polypeptide of claim 37, wherein the polypeptide is 4 to 150 amino acids
in length.

39.  The polypeptide of claim 38, wherein the polypeptide is 4 to 15 amino acids
in length.

40.  The polypeptide of claim 36, wherein the polypeptide is selected from the
group consisting of SEQ ID NOs: 20-22.

41.  The polypeptide of claim 36, wherein the polypeptide is X1;-X2-X3-X)4.

42.  An antibody that binds to an epitope having the three-dimensional

conformation of claim 35 and induces death of activated T-cells.
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I ndi cates that the conmpound is a candidate for inducing death of activated
T-cells. 46. The nethod of claim45, wherein the conpound is an anti body.
47. The nethod of claim 46, wherein the conpound is a nonocl onal anti body.
48. A nethod of inducing death of activated T-cells, the nethod conprising
contacting actj_vat T-cell.s w.th e .ant.i body of claim42. 49. A

phar maceut i cald3corrp qntigpdy @ ?@Wéﬁr’@‘e&ﬂng}ﬁ %’Hggdm\ﬂi?fﬁ’cf%l-t hr ee-

di mensi onal conformation of claim 35 and a pharnaceutically acceptable
carrier. 50. A pharmaceutical conposition, conprising the polypeptide of

cl aim 36 and a4. phah metheddfpaddugingrnoptibbd e theamethed coriprigng administering to a

phar maceutjcal ¢ si'tion onpri si the, apti body of claim42.and.a
phar mac elﬂl‘a}gg‘ﬁ W%@gﬁ%%?rﬁﬁ?@ oﬁ' ap FP%?Per}%ﬂmgethe firée2qimenSions Bnformatiéi of
claim 35.
45. A method of identifying a candidate compound for inducing death of activated
T-cells, the method comprising contacting a compound with an epitope having the
three-dimensional conformation of claim 35, wherein binding of the compound to the epitope
indicates that the compound is a candidate for inducing death of activated T-cells.
46.  The method of claim 45, wherein the compound is an antibody.

47.  The method of claim 46, wherein the compound is 2 monoclonal antibody.

48. A method of inducing death of activated T-cells, the method comprising

contacting activated T-cells with the antibody of claim 42.

49,  Apharmaceutical composition, comprising an epitope having the three-

dimensional conformation of claim 35 and a pharmaceutically acceptable carrier.

50. A pharmaceutical composition, comprising the polypeptide of claim 36 and a

pharmaceutically acceptable carrier.

51.  Apharmaceutical composition, comprising the antibody of claim 42 and a

pharmaceutically acceptable carrier.
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