- 1 - T-CELL DEATH-1 NDUCI NG EPI TOPES RELATED APPLI CATI ON Thi s application
clainms priority to U.S. Provisional Application Serial No. 560/570, 161,
filed on May 11, 2004, the contents of which are incorporated by reference
inits entirety. BACKGROUND Any di scussion of the prior art throughout the
specification should in no way be 10considered as an adm ssion that such
prior art is widely known or fornms part of cbnnnn general know edge in the

field. Control of unwanted i MURE-FSSPPLFSE: Cﬁ\fdﬁi’ Ay treating
aut oi mune di seases, transpl ant es, and
cell -derived cancers. The activity of overl y aggressive T-cells can be

cont aikned by immnosuppreSS| on or bmmdtmq,)tmlgATiomunol ogical 15
t ol erance. Apoptosis |T?“S i roper

i.ntainin
functions of the imune $ hf‘g'ﬁ%’ga‘ ?‘é"ﬁ%’\)‘f’}n/’& grﬁm%ﬁriaég'%’é%ﬂt\"%,er?ﬂ% as overly
aggr essi ve 1-éel b¥570dabdllddtop May 15 R004( th@@Btents efinhinh lareTerdepgrated by 8880840its and
Raf f (1992) Nat uegired6, 397-399). SUMVARY 20This invention relates to
1-cell death-inducing epitopes. The epitopes can be used for, anong others,
sel ecting conpounds that bind to the epitopes. Such conpounds are useful in
treating diseases involving overly aggriesSK@ROUNDe| | s. Exanpl es of such

di seases i ncl ude aut OIW&%%sﬂbrS&%%ﬁ@r ahﬁlﬁ‘&é%u@{% sp@@af&%d @Buid RAlnb %ﬁl')ec
di seases, q t he

Accar.di rst aspect
present i nvengl 0?1 “f)' eé??laaé%adg’i’fs'f"étg?té't“’é‘(?“br@f% ‘B%Y El‘@wﬁgf:%fﬁfrﬁa"sff’ffﬁmm"“ general
Xi - X2- X3- X4- X5, kilewiedgain Biefifdng of a |igand to the pol ypeptide on activated
1-cells induces deat hCQlftrotMH@ﬁ{eh%mlﬂﬁ%sggnsés%cIMJal in TeRing ki tSimm@fe A}é%&ses X2 i's

As X3 is Ser, Phe aci.d
b Tyr e b el i T O £8er 8%,
Tyr - Asp- Phe- Leu- #ew@ssive T-cells can be comeiogddiy frgmtios gpssdo ndbyaseiin,of inrenpibgsent

i nvention proyi dggrapf. u%sﬂt@mohepﬁw@ 8Dkl Gl cmnﬁtaﬁ;ng ng@ ﬁ?szm%ﬁof%% I%A,Qne
wherein bi nding ygtem and rgmov?ngtugwanted ceﬁls, s};cﬁ eagg‘!/erlg agogpesg'\(f:e ”ll‘ ce?ls (Kabelltz et al. (1993)

Immunol Today 14, 338-340; and Raff {1992) Nature 356, 397-399).

SUMMARY
20 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-celi-derived cancers.
According to a first aspect, the present invention provides an isolated polypeptide
25  comprising X;-X;-X35Xs-Xs, wherein binding of a ligand to the polypeptide on activated T-cells
induces death of the cells, and
Xy is Tyr, Trp, His, or Met;
X 15 Asp;
X3 is Ser, Phe, Pro, Glu, or His;
30 X4 is any amino acid; and
Xs is Pro, Tyr, His, or Trp; and
wherein X;-X3-X3-X4-X; is not Tyr-Asp-Phe-Leu-Pro.
According to a second aspect, the present invention provides an isolated polypeptide
comprising Xe~X7-Xg-Xg-X 10, wherein binding of a ligand to the polypeptide on activated T-cells
35  induces death of the cells, and
Xs is Asp;



35i nduces death of the cells, and X6 is Asp; - 1 a - X7 is Tyr, Met, Asn,
Trp, or Phe; X8 is Phe or Leu; X9 is Pro; and Xio is @ u; and 5wherein

X6- X7- X8- X9- X10 i s not Asp-Phe-Leu-Pro-d u. According to a third
aspect, the present invention provides an isol ated pol ypeptide conprising X
11- X12- X13- X14, wherein binding of a ligand,to the pol ypeptide on activated
T-cells |nduces death of the cells, and X11 1s Pro; 10X12 is Met; X13 is

Gn or Ser; and X14 is I e, isTyr, Met, p@,pqg{glpng to a fourth aspect, the

pr esent i nventi on provi de ag) anti body fhat binds to the pol ypeptide of the
i nvention and i nduces dea?ﬁ% feddetvat ed T-cel I's. 15Accor di ng to a fifth
aspect', the present inventéPrprevi des a method of producing an anti body,
the method conprising admxnoll§(t:,ﬁr;;n5|g to a subj ect an effective amount of the
pol ypeptide of the inyventjo rding to a sixth aspect, the
present inventi oWlefﬁ“b%%’@ér)&Jﬁfe’ﬁH‘Bd‘slb?herL&EﬁfCr(f}% ng a candi date conpound for
i nduci ng death of actAcvadieghohld€laipsot, thdpReso ih@ios frofdds S ﬁgatﬁd)ﬁlﬂ)@eﬂtidélg a

20conmpound wi th Jol?;Fn')é’PﬁPBél}j)g Q\Ihergﬂ%mhﬂggir%{}gg& to the g?q%)leptl e on %Célﬁ%? daf@ for

conmpound to the po i'cates

i nduci ng deat h ”é‘iftdF%‘E &l otlseay) s Accor d| ng to a sevent h aspect,
the present invention pro¥i@esca method of inducing death of activated
T-cells, thejgrethod conprising.contacting activated T-cells with the

ant i body according to the Fourt’h aspect. 25According to an eighth aspect,
the present invention pr o?fi%?éé‘“%fsﬁhaffdn'aceutl cal conposition, conprising the
pol ypeptide of the inventXKeiIgnd a pharnmaceuti cal |y accept abI e carrier.

According to a nint hA@L%paE;l%tte a %onﬁh zBée%F f %ﬁéeﬁé’ %n on rc% ein antsbog that b mg?_]to él %d a

phar maceut i cal corrp05| t1on, conpri e an Vet
phar maceut i cal | PORREBEISOARP invensips ?"ér‘"d“‘%ﬂ\ﬁ@@(ﬂqu“ﬁﬁe‘it%ceﬁs tenth aspect, the
present invertion prawbtlg t@mfﬂfﬁspeb@fﬂypr\éﬁ&ﬁm%htﬁﬂéfﬁﬂeﬂm&m ofEbARAg an

according to the j0NERE 04 & 9% an el event h ect pr esent
i nventi on or oVi 811 aéﬁ lﬂh (ad &% Si ?lgmxs%rmﬁg to 4 subjedt an eff‘e%%Qe amount o?ﬁle
polypeptlde of the invention.

According to a sixth aspect, the present invention provides a method of identifying a
candidate compound for inducing death of activated T-cells, the method comprising contacting a

20 compound with the polypeptide of the invention, wherein binding of the compound to the
polypeptide indicates that the compound is a candidate for inducing death of activated T-cells,

According to a seventh aspect, the present invention provides a method of inducing

death of activated T-cells, the method comprising contacting activated T-cells with the antibody
according to the fourth aspect.

25 According to an eighth aspect, the present invention provides a pharmaceutical
composition, comprising the polypeptide of the invention and a pharmaceutically acceptable
carrier.

According to a ninth aspect, the present invention provides a pharmaceutical
composition, comprising the antibody of the invention and a pharmaceutically acceptable carrier.

30 According to a tenth aspect, the present invention provides an antibody when prepared
by the method according to the invention.

According to an eleventh aspect, the present invention provides a method of treating an
autoimmune disease, transplant rejection, an allergic discase, or a T-cell-derived cancer said
method comprising the step of administering to a subject an isolated polypeptide according to

35  the invention, an antibody according to the invention or a pharmaceutical composition according

1o the eighth or ninth aspects.



aut oi nmune di sease, transplant rejection, an allergic disease, or a

T-cell -derived cancer said nethod conprising the step of admnistering to a
subj ect an isol ated pol ypeptide according to 35the invention, an anti body
according to the invention or a pharnaceutical conposition according to the
ei ghth or ninth aspects. According to a twglfth aspect, the present

i nvention provides a use of an isol ated pol ypeptide according to the

invention, an anti bodycfddRlislh RGirhRAedt INGNsER v @FioPpBNRE TRGSFL iGRted
conposi tion accord t ninth aspects for the preparation of

ing.to the eighth ar fc | _
a medi canent for Pt fﬁ%egféreééctmﬁ?é"ﬁtw ‘gf’ IngeRtiof P HEATY o gy g g dnventipn prphagppceutical
rej ect'ion, an al lcenggsigoricsedinglo therighth § deh dspebeiforviegréperatiaadt a medicament for the

According to a tRedch&@htal @SB he di ek i @M deri

i sol at ed pol erpti de conpri sﬁﬁg %llge%tgigﬁﬁﬁtq%@&ﬁ\y\%géﬂeeg% Cﬁ{e%éiog?(%%pcémlv?dgand
to the pol ypepti §&8°8n activated T-cells induces death of the cells, and X1
is Tyr, Trp, His, or Mgbrding@thirgentsipectXBe preseiBerventioh grovidesan istatdd pdypeplids; Xi
IS any am no aci gym,f0 Y : , arein.t

ol ypept i de i o 5o o AR KR wlin b of Qeebl B n AL GOl e
aspect, the pres 'E”?‘?W‘Eﬁf‘ﬁ%??”br""&\/i des an isol ated pol ypeptide conprising
X6- X7- X0- X0- Xi 0, wherXiinTsh) Trplithg odfieta | i gand to t he pol ypepti de on
activated T-gglls indyugeg,,death of the cells, and X0 is Asp; X7 is Tyr,
Met, Asn, Trp, or Phe; ,203‘2’5 is Phe or Leu; X9 is Pro; and X10 is Gl11, and
wherein the pol ypept i §5 P82 Tr- Gl %dtisaci ds in | engt h. Accor di ng
to a fifteenth aspectXitdngapineseédtind Nnventi on provi des an isol ated

pol ypept i de 25conpri SERGP X7 1125008 Xt wherein binding of a ligand to the
pol ypeptide on activated T-cell$ induces death of the cells, and
wherein the polypeptide is 5-15 amino acids in length.

15 According to a fourteenth aspect, the present invention provides an isolated polypeptide
comprising Xe-X7-Xs-Xo-X 10, wherein binding of a ligand to the polypeptide on activated T-cells
induces death of the cells, and

X is Asp;
X7 is Tyr, Met, Asn, Trp, or Phe;
20 Xg is Phe or Leu;
Xo is Pro; and
X1 is Glu, and
wherein the polypeptide is 5-15 amino acids in length.
According to a fifteenth aspect, the present invention provides an isolated polypeptide
25 comprising X1-Xi2-Xi5-X 4, wherein binding of a ligand to the polypeptide on activated T-cells
induces death of the cells, and
Xi1 is Pro or Ala;
X2 is Met;
Xy3 is Glu or Ser; and
30 Xy is Ile, and
wherein Xi;-X12-X13-X 14 is not Ala-Met-Glu-Ile.

Unless the context clearly requires otherwise, throughout the description and the claims

E

37 &5

the words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including, but not

35 limited to™.



X11 is Pro or Ala; Xj2 is Met; X13 is Qu or Ser; and 30X14 is lle, and
wherein X11-X12-X13-X14 is not Ala-Met-Qu-11le. Unl ess the context
cl early requires ot herwi se, throughout t he description and the clains, the
words "conprise", "conprising", and the like are to be construed in an

i ncl usi ve sense as opposed to an exclusive_gr exhaustive sense; that is to
say, in the sense of "including, but not 35[inited to" - lc - 1lln a

further aspect, the Imvaefmﬂl.ep&gpéce@Iewv%o@fesme@@mﬂb Hﬁ{éﬂ.&ﬁ%mﬁ%i.g{ Jrafion of

an at e Bi ndi ng of a to t pit ope on
activated T-cell §°lFtﬁ%i?8 ggggﬁ"%ﬁ‘gi"ﬂé" the epispypecon a%U&tFFthﬁe“éﬁ’idt‘Cﬁb%eaih§“he
represented by: @Qli)Sumlawézﬁdﬁawxébre‘(&te@SEQ ID NO 1), where X1 is Tyr, Trp,
H's, or Met; X2 is Asp; X3 is Ser, Ph; Pro, Qu, or Hs; X4 is any am no
aC|d t hat naturally occurring.in animls: and X5 is Pro, Tyr, His, or Trp;
(2) X6- X7- X8- XD- X10( SEQ | DXN€‘}9"§)*'X4 %h@FQI%IQ‘s? W5, X7 is Tyr, Met, Asn, Trp,
or Phe; 5X8 is Phe or Leu; X9 Kdgs BrdlrpaticooM; is G u; or (3) X11- X12- X13- X14
(SEQ I D NGO 3), where 10Xi i s T Asp;

X5 is Ser, Phe, Pro, Glu, or His;

X4 is any amino acid that naturally occurring in animals; and .



X12 is Met; X113 is GQu or Ser; and X14 is lle. Any of those
epi t opes descri bed above can be, e.g., a polypeptide, an interacting
15regi on of two pol ypeptides, a carbohydrate noiety, a glycoprotein, or any
conformational, functional equival ent thereof. I n anot her aspect, the
invention features an isol ated pol ypeptide containing X1-X2-X3-X4-X5,
X6- X7- X8- X9- X10, or X11- x¥zisdi, Kyy Higiondimig of a |igand to the pol ypeptide

on activated T-cell s \ndu a f . one enbodi nent, the
20pol ypepti de contaiﬁ@ 4 ggsﬁggyaﬁ?§8agg§g§%k%§b)ﬁﬂg%y i nteger between 4
and 400, inclusive). For Xxanpbw, the pol ypeptide can be Xl1-X2-X3-X4-X5
(SEQ ID NO 1), X6-X7X8-X9-X10 (SEQ ID NG 2), X11-X12-X13-X14 (SEQ ID NO 3),
or any of SEQ ID NOs: 4, 6X18 THnMebasnpIapr Phejo at ed epit ope” or "isol at ed
pol ypepti de" refers to anye | BIRRS [QG: Pol ypeptide 25substantially free from
natural |y associated nolecules, i.e., it is at least 75% (e.g., any nunber
bet ween 75% and 100% i ncKosiRre)andure by dry weight. Purity can be neasured
by any appropriate standagd .nethod, for exanple, by colum chromat ography,
pol yacryl ani de gel el ect rOpore%i%, or HPLC analysis. An isol ated epitope
or pol ypeptide of the invention can be purified froma natural source,
produced by 30reconbi nant DNA t echni ques, or by chem cal nethods.

In still another aspéet, XneXizn¥enrti @@atmél"éh%vel conpound that binds
to ong of the above-descri{bedpgpitopes. The compound can be any kind of

nmol ecul e, including anti bodi és duch as monocl onal anti bodies. A conmpound of
the invention can be usedXf,os Mgt ecti ng an epitope of the invention and for
i nduci ng death of activatgd.T-cells. 5Also within the scope of the
invention is a nethod of'%ﬁdﬂﬁ NP %odi es. The nethod invol ves

adm nistering to a subjeck, ,ameffective anount of one of the
above-descri bed epitopes (e.g., polypeptides). The antibodies can be used
for detecting anyithessepgdpesiiesiribed abovaraobef og., b ndypeptided amiteraéting
actiyated T-.cells The inventi | so features, a nmetfhod of identifying a
candi\(%llat erc%ﬁlg%ﬁ”a" yfcgy%efp,tld§s, f@%ﬁ)ﬁgﬁr i fict Wt?%%’ﬁ%m#%’}’ f A%ici ng death of
act i vat ed cénfohbtional, Fandtdhhlsduivalat #efeotOnt acting a test conpound with an
epitope of the_invention and determ ning whether the test conpound binds to
the epitope. |finapetheraspect,dhe Biysetion feayrasgnisplated pelypeptidecopgiming andi dat e

for induct ds f i_ya T- I - j tiaon further
f eat ur es gﬂ %(e ‘ﬁ%}%@*a > ﬁ-?lkjéjl(ﬁg Q%IQ’tc&%gf&d%ﬁW%(t”édB L?dlélglq?g I@M‘f&;{ggt acting
act i vat edpalypettide oni dchivated rqetis dluoés death ofithecdlisoln one emboditienty @ie anot her
aspect, the invention.features a pharnaceutical c ositjon ntaining a
phar fpaceuPPlé'BFI?t eafee'é‘mséﬁltpe‘{o@élfr}‘? peidg, 'g(’lﬁnyéﬁte_%?fﬁ{eng"b%‘* _%r nventi on
such as aiRAlskREPFoMSaniple, i pAlyepBOLRhd XAk, bt,0ER X, %E@%%@ohggxf-xthe

i nvention provides conpositions and nethods for treating di seas nvol vi ng
20overly 9e¥ pi(SBQIDCNOLD), KucK 2a%138Xit (B RQURNQI 33 cersmy of SEChEPNDst4,

rej ectiong 3l %ﬁd’%ﬁzdi seases, and T-cell-derived cancers. The details of
one or nore enbodl nEnts of the invention are set forth in the acconpanying
descri pti on beAawiso@tdteepifopert oif ‘Gsolatedpeigpéptiden ckfard e agitpe @k pbRPeptident i on

wll be agJ%ar ent_ fromthe detailed description., DETAI LED DESCRI PTI ON
25 stantially free from naturally associated molecules, i.e., 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 or
polypeptide of the invention can be purified from a natural source, produced by

30 recombinant DNA techniques, or by chemical methods.



25This invention is based on the unexpected di scovery that activated
T-cells can be induced to undergo apoptosis and be depl eted by engagenent
of new T-cell death-inducing epitopes. Depletion of activated T-cells are
particularly useful for treating conditions associated with an excessive or
unwant ed T-cell-nediated i mune response or T-cell proliferation. For
exanpl e, depl et frostilbanosher jagreck sheringentios featwres 2 saval cpmpewnl ibet kindoio one
elimnati OBt @1% aU&% §és¥:ﬁ§édee Ttoﬁ% lTh%(i:to 'o{n)fd a%#r kflrgf @ftrhgl@cﬁlg llg&%gl

aut oi mune di seases ﬁl rej ec | Seases,

T- cel | - der anttbdbdiza BGE & méweiondl i&giby}dlek hA dompemhd Gﬂh‘é aBieHli®s cdh be used for

t hr ee- di nensi onal conforr%gl on of an iso]ated ep |toE Bi ndi n% of a ligand
to the epi {OpINgILRIIPRGPIAC Mvertionandfarduciag death 6 actiyaeel-gdllst s. The
epitope is repr

X13- X14. The th§§§ rr%lr% %égl’ c%% %%’rlr%% 13%&%{&?&&@ 8@%?‘%4”%0&§ the-

X6- X7- X8- X@ethiod ,ln\@tlve){btimmmmgtomwbmnarbéf@eve amometchf ope gf thelabowner conput er

nodel i ng p de cr| ggan I (,1995) .J d..Chem

36: 3330° 4 REHIE SRR E o goprrP e i pefion sanpediiel s delsute g

conf or mat i ¢pidbe ofmeqlwaaﬁah of NIRRT abevatesT-gaed i n 10accordance with
the three-di nensi onal conformation of Xl1-X2-X3-X4-X5, X6-X7-X8-X9- X10, or
X11- X12- X13- x14Th6pm§?}moecﬁli9sﬁe#§rqsf@t%B%d elideniilymearrandidate camponnds (e, 4 or

t hei r,yabi | ol Y& f t f T-cells
by m:}? hodsthélltlj as t 1a)ltd S))éfebgcrl dr% d|egﬂlt tgb@a&’{gagehg@vm%ﬁ dfﬁ%&g? Bar bas
et aI ( 2Gohjactinng esticampand wAtH abqnmpeof]thﬂmmtxon @sHietéhnanmyg viethdr ¢he et

al . (1998) ne 73,..30 Scot t 19 nce. 249, 386-390;

U S. Paterfs ﬂﬁeppml?laﬁ e 9@6@60&@‘%@?@% IR Bl 46 RitoP&ELBPne (1996)
Curr Oplndaﬁalmét@'foﬁnaécﬁngé&athbfﬁbti%te&'ﬁce(l&gw) J. Imunol . 158, 598-603;
Zhang et al. (1995) Nature 377, 0; Lai et al. (1995) Eur J . I|nununol
25, 3243-3248; Thsliesnéign fmthealfeat\(rzeem)ethpdqumm@mgm g pgtivgadG-ceinbly

Gib en e A . 11-815. 20As used herein,
an gctlva?ﬂacnlé eﬁ%%te:g;[o %1’%%’14%%?!’&’.%%309‘?% ’g‘f%mg?r equency, rate, or

extent of prol it getadnother héprot, tHbahvé?ftloﬁ fmma@bhamtaedu{l'zapainhposni&at h" of a
cell incl udes programmed cell death - (go ptosis. "Induction of cell
deat h" by COMaREAR pm@?@tm@ha%eﬁébmcameﬁﬁn f1) gBlepyone fdhe mvantion sueh agent
exhibits flpa Aokl ted cell popul ation. For
exanpl e, g%gbggﬁ%p agﬂ(zcr%?%?’r‘?f’& t rggg%b?s\/tg’ﬁgéégﬁf{c’?% | s 25 under goi ng
apoptosis is aﬂ“henm(muhh prbvides Bompesitia and tniethedsdot ﬁmlngaIIMeamahn\&ﬂvngS-

9F9, ni52-15 or - 43B6 .conpar.ed to that of untreated c

det e?%i ne@'H %"esf’ivﬁq&eiltsa}‘?h (}P pRe disgAses, Hansp fer@eeﬂ%n,@ha%q e bel ow).
The i nvengisestedlang TLRALAETRSd BihdeRO THeGldtaP bYQ@éD&x‘ HEreCRAHRIMERYof the

X1- X2- X3- X4- X5, X6- X7- X8- X9- X10, or X11-X12-X13-X14. The polypeptide can be
used for invemfiarf e fef @Gbmrﬁmwn@snmaqmng deammwdémorw oPther faatraese dbjEetsel | s.

Bi nding o ”RP n X on the surface of
activated T-ce t‘;ég:@sn c%lanlg}éﬁ?? 35? Eﬁg& tﬁ? B%tgslgc‘?‘g‘?s ’B%tb(f"l des (i.

t hose not expressed on the cell surface) can inhibit unmanted cel | death by
conpeting for endogenous deat sl I i tth the cell-surface

pol ypepti des. The | ength or s@&ﬁ@@ﬁﬁhﬁﬁ%ﬁ?&ptl de may vary for these
usees A pol ypephisaievention iebaséd eitHeQmegpRtddalifby érynkdl acBvled T-28l19¢kn 20l at ed
T-cell surface protein, a synthetic 5pol ypeptide, or a reconbi nant

pol ypept i 16@1061*60 ypderge ép%l’t?%!% anebbsdapicterh W&qegeaent of ngwci-eslbdeath-d encodi ng
t b ,
G ut at hi ona e AnBL Bkl A BT IRy UBRAPPRERRET P 00

The r esuldoaditiohs gssoviatedoVith an ecieshiexgmessatdi Ticedbimediated imnsineeedpoaseorf Uusi on
protein that be.isaolated b nda.‘tf% rreth?ﬁ he isol at ed, fusion
protein caff Ho%m ety Ol%qr%?‘@a% épg tion R agid frﬁ?ﬂ geagirgedtingeductign g oy e
the fusion partner and obtain the reconbi nant pol ypeptide of this

i nvention.
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An epitope of the invention or a polypeptide of the invention can be used
to generate antibodies in animals (for production of antibodies) or humans
(for treatnment of diseases). Methods of naking nonocl onal and pol ycl onal
anti bodi es and fragnments 15thereof in aninmals are knovvn in the art. See,

for exanple, Harlow and lLane, (1988) Antibodies: A Laboratory Manual, Cold
Spring Har glirunatipp PQFWH"‘%%C% ARIVItHS preliesatign | glgediip' aytoigrivenesdisensest

I I 3 F(ab)2, F F
(51 ngi e harmbiint o HRRRL Giskilpt 8 ookl BE oty ™0 L1 {Zogo)
Nat ure, 341, 54A):cordimg5e tlmnvehm«inefeatmama H&ee&dm@hnﬁmnaldmhﬁnmmgn bhen epi t ope,
inide LN 0 nd binds to the see_bel o
The ant i boﬁf’g’i %&f’geaa% |a:ilg31p fc’h ESP‘F@’e(Pé‘eﬁCHV%}F ﬁgg{délaes]de@g} ‘I’f\é\l) are
al so ysef uhefcens. tT}@a%p:ltege era 8 T_ R xzmmxmpm%sgax% or xq laf)afpl ant

rejection, aller seases erived cancers. 1n ner a
epi t ope of Xth¥is \'ﬂérﬁhl'ﬁ@rdlm@lsg)nal @mpeppfﬁe-xzc?énxbéisch%é& XorXao,(m{r r| er

protein, Sy Kl n . adju ected into

ani nal . 25%Hti ?6' PEys 8%%%( u(gleet%lﬂecfﬁ g rg'gg%gfdpggﬁn}qqghn%%rolgm%? e‘% %@’ed

pept i de afhiDuiggun etulQ(EI95Y I MEEYChenp BEEBB3Y-44 rHpd Ao dodDRVOZYT MRH Cheht yde
rabbits, n}é%qﬁr‘lﬁpgea pi gs, .and rats, Vari ous adj uvants that can be used to
i ncrease t 0 °nf‘§§‘ﬁ8ﬂ%3éfé}€ tomal ?ﬂ‘lmfall'@cﬁﬁgt bedesigned imnd i ncl ude

Freung' s aéibémaﬁﬁe&ﬁpfm'tﬁfee- thﬁcﬂﬁp&ﬁi &E&}mn%ﬁ@% g%.%(ss%%f)f %9& um num

hydr oxi de, surface active su tances such as |ysol eci nrc
pol yol s, @éﬂoy@mﬁinﬁéz )im@fiu,@eqnarani usn@mbtl;odﬁrig;owke;ahhﬂ =t, Iandm@tedribrrﬁteyam n,

Cal ot t o GHOMIGRFS o 5 i T A ek et e sl

het er ogenefesitiea ! thatexaim: E/beclfel@ﬂt B&0d)s. Bure ek 85 (2001 PPRARRSPlay. NAt he sera of
the i nmuni zed subj ects. nocl onal _anti bodj es hom)(y%eneous 5§ﬁpul ations of
udPngl&t

ant i bodi eéah%atarygamqaéuCﬁHLeRfWSganlemt (199D faems thet al.
hyb t 5 256,
43535“1 ohl éi%%{eﬂgyﬁg}; ?6 é@@r nol pé&g}ﬁr&mﬁj (ﬁi%(r)ge Al N??;;g) Eur J

| n’lrr}mol b6 ogzmzwaam Ostrorre (1996) @txrrzﬂpm hiiﬁh&ﬁ()ll D424 8) 1dh eﬁﬂltdlbmzl) pt;sdand T
Ce Hybr | donma S I I n I cu onal _anti bhodi es can
be obt ai n OEA% 5&%@ qégla’i%%{tal 14)%5%3\?} 3?@”%2%%&‘6’0‘3@! (6P0VEWAL i-body
mol ecul es pRuaeNs, '39@3132@83|M01|1ér8£§et'a[‘ (@994)9r1§m§h56h19§ 3@@@@&9@%%' n Kohler

et al. (1975) Nat Ure 256, U. S Patent . 0; ’the human

B-cel | hykribbenrat ale(dﬁﬂi)(ﬁrec N&ds"mad Sei USA 92, 398—3)15I mmnol Today 4, 72: Cole
et . (1983) Rroc Q.. 26.,.and t bri doma
Cecit® que ( opl Asaed féreiny G cHiamg Trostlais Akion AP B e el eats oy

Al an R Lobéxtedt®E prolifératidnl tHiR khat b PUEH-a8iN At RPTicER. cE@atH’eopff céllfcludes

i mmunogl obulin class including 1gG |Ig D, and any subcl ass

thereof . H¥0EramyBed eRihdcagh dGuapoRiotine Iﬁ@m@n@ﬁsﬂ?d?ﬂth g'@dmé@ge@t 0¢qEs | nvent i on
may be CUber}( Qgﬁ;gﬂ%tﬂ) Vo defls Rbatbd with\{fe ag B Rlbitd 4 X 8 &%& Fl{p%P?Jh' ters

of nonocl ona es I'n vivo nake partic usefu od of
producti om ulitreamdchelllpopulatlem: hRorgxampiis el mpmita‘ge fof ixhatrp raotivrnéd Dreetlf

" chi neri di 20 t 984) P
Nt | aca g ETREAOptostas FooRaHRIeY vl reaibd Yt agociGA P g s TBZE And
Takeda etom, m1s296847, bahi166-43B6: c%g}area t6 MATBY hiftréidd RAGYasi RtedmiRldgsul e i n

whi ch di fferent portl ons are derived fromdifferent aninal species,” such as
t hose havanigxia \; sfeining and BYCE analysis (ssd the rmplabelowk monocl onal  ant i body

and a human i nungal abul i, £ONSLANsd159) SBypidtldd BakiNES %, L, eg Ny, gre
X6-X7-X5-Xo-Xi10, or Xy1-Xi2-X13-X14. The polypeptide can be used for identifying

ﬁ

30 compounds that induce death of activated T-cells. Binding of such a cbmpound to the
polypeptide expressed on the surface of activated T-cells induces cell death. Further, free
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25descri bed 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 |ibrary of
single chain Fv antibodies. Single chain antibodies are formed by |inking

t he heavy and light chain fragments of the Fv region via an amno acid

bri dge. Nbreover anti body fragnents can be generated by known techni ques.

For exanpl BOIYBERties figqrthosediof eriressed °Ibt§’f3 Calrl gurfase) eannhibi ungvantedpghideath

30f ragnent rQ].‘Pdﬁ% f
nol ecul e, g %i&ﬁg%t 38%9‘% %gatgglrll g er%?gé By offs 8@?%86 Pﬁ%g%hsul fide
bri dges of Th¢ Ehgfhdriseqagpnendfthe ﬁolyﬁepndaanﬁ}e\mrgzﬁnﬂadse nsdse Apolgpeptrid dfyhe

For exa anti.bodies wth a desired

hods k
g? Ldlona sgg’\gpﬁ‘gﬁ ‘iay%éé’ﬁ?%ab‘é"dcﬁﬁwé? iafﬁgﬁﬂ L e prteipgbh@thedicnt | and: and
Oxford Mol ﬁﬁyfgéﬁfude P&'a@e&irﬁlﬂnmﬁbl}fpeﬂnde': o Meﬁﬂﬂé@%(ﬁﬂfbﬁ&ﬂgb ?g n]ﬁi-&%h as those

expressed In transgenic aninals are also features of the | tion (see,
e.g., 5G eeurleie acifl engoridomit cambelinkeddo andther nﬁclemcuhmochr@ a fosiva parthirs .

5,545 806 nti. on furth es.a nQyel

conpound t%gf iut%tg%“g%simn%femtsgféga 6?‘ S e%‘voé)ﬁtt?%ﬁr giuld" ﬁ?ﬂf c@?t%’éa&ﬁ of

activat ed reswleint fusiofufublei spdppredesianuiisblelRost gelech fusiof protefii thet cxameut er
according to the three-di nensional conformation of 10the

del
2‘5. ? olpgg i Og@ Ry iseadard anethodsy Thedsalaied fusianprotaingag bgfurtherireated. aBsBYbe
i dentypfi eden'%}‘mhﬁ@&%@éﬁoﬁc %ﬂﬂo@gt}é?uggx?ﬁ%?%@%t% the recomblrigﬂ?p(lglgﬁépnde

conmpounds canh be talne usi ng any nuner ous approaches
conbi nat ordfghislinventiory. net hods known in the art. Such |'i braries include:

peptide librarigs, .pe i.d .libraries i brari lecul hayj ng t he
functionaliti es‘&bfz B’é’gf’?&:‘;@s‘m’%’t‘mﬁ?ﬁ LYP H{?\P:ﬁhe ‘H?S?P g’ %fg{?oone t hat
i S resi st githerafe MABYABS inCanBASIE mbtdanéuomw&dws)@elﬂﬁﬁaﬁsa@bletr%abd i

solid phase or solution phase libraries, synthetic libraries obtained by

deconvol utdissases) Methiods eXmaking manegiongland pelvstonabantibpies aph Fagagafs

ol (3054 MGeyih el Car 13y X o iR e 6 Bl 1R, Enane MRS 127"

Lam et al A:(tib@ﬂiln); AdhboratodpMandal, Call-SpptiEarbat Lablorat¢ryOBgy YakuThe3adh 84,
and Songya,@g ,al (1993 Cell 72, 76 f nmethods for the

|
synt hesi s ugdes intdet molecyles éﬁwﬁé ap gﬁﬁ’ae’iltg)é?qqg)fgﬁsch ap Epb.Klabst e, i n:
e sl s 1308 SRS A S0t il A0 PO RALSL,

11422: Zucker mann ét al 8 Cho et al
Sci ence 2641, 511:40)3Th¢3araneﬂ>dd1®tcaalbe us@ﬁ:d)iewtg@vhehmmnenc gkin Eﬁgtlfymg a 2059;

Croo) S pRlbeRE mabitadil M ertoBl qen batoac e adlingR it ALt os ot od i n

sol uti on (lﬁlugm deu@TaetivadOPL 150 b R6 R AILRS trédingdideadetlduch@s on beads
(Lam (1991) Nature 354, 82-84), chips (Fodor (1993) Nature 364, 555-556),

bacteria pElornmpag diseasgs transpham rejedion, allssgie disceses, oraedhferipdsangrs ol 409)
pl asm ds ) [ Scott and
Smith ( 193%)5&’&@ erf%pigiéa‘%gﬁ‘ééﬁg%g U%Q“ ﬁ a?{f"%"?@gn%%%%."gﬁ@ed 233%3185 406:
Cwirla et proadm s@n&ES@KLH\IABxérBAltBZn a&ﬁ?&tﬁaﬁﬂﬂme&ﬁ imetd a(hbSGadnimdl. Mol Bi ol 222,
301- 310; and 5,223, 4 d [ ndi dat e conpound
for nducgﬂ b%ﬂs‘%?tlﬁo ‘Fcegd’ﬂ 'ﬁ%&ﬁ@ma ¢ '?‘F%be ﬁe %"#‘f“c’)ﬁ&a@f the invention
i's cont aCéIﬁ'Qm\é{otgfhpﬁy.t @%Pnrﬁ&ﬂ?@hﬁﬁ%ye@ﬁgsttaﬁﬁnﬁé 18 rWbits'Bice, 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



5conpound to the epitope is evaluated. |If the conpound binds to the
epitope, it is a candidate for inducing death of activated T-cells.

The screening assay can be conducted in a variety of ways. For exanple, one
met hod i nvol ves anchoring the epitope (or an epitope-containing nolecule,

e.g., a polypeptide or fusion protein) or the test conpound qonto a solid
phase and @Bitepheng). Mef%ibu@gm 9@5%%@9@6%&%0@5%&9%%%@ 3 t he

solid phas b4 TFM fhe reaction. In practice, mcrotiter plates may
conveni entFﬁ?ﬂfé’S u?el |z% as the solid phase. The anchor conponent may be

i mobi | i zed by Palyelonalaintbédies, hetesogkemevius popudations of sntibhdy nodvallesnbre
attachnment may be_acconpl.i shed hy sippl at i the solid surface with a
Sol ut i on OPETHEILHERTR o GirBHeHtZedablse: Biprereig)afibatieshoroRentoYe  y, an
i mobig| i Zeﬁbp%'[ﬂtioﬁ@éf’ar%%&iegto a ParfiBRNQCARh, AALE B%ﬁkd%@ﬁ%‘sfdn@axfdor the

anchor conponent may be used to i mobili z€ the anchor coffponent to the

sol i d sur fxbsidomadeahonlogyi €sesr for exaopletfohler ef @t €195 Nehwee 26,1495 Kphlge et
coated wt ngnt t td i . , unbound
fraction o 'QIEZG)%\%%%%’O@QO gﬁietsr%f%l. @gﬁ@%‘% J(Ig%l!n,%l §§ﬁv\§|/a§%‘l§ng) under
condi t i onsHamgierlingadt ah (11931 Murexskaall Artitedics @nd TrCdllMylridonzedERevies)e sol i d
20 surface. Detection_of these conplexes can be ag¢conplished in a nunber of
way's. V%eﬁg'%-hemrwﬁl%l?éfmf’n PR3 ArtHrodies cap g‘f’ P&B@Fégy agpiee B?\H@f t he | abel

i Ryl i zegdofifed 28 ﬂ%%rb%&i%ﬁ%?%iﬂo@?in?cﬁ&&ﬁﬁstﬂgac{onﬁmls eéﬁﬁnmh%ulireféﬁeh

Wier e the non-anchor ‘conponent I's ndot pre-labeled, an indirect [abel can be
used to detsdescribedn Kxbler étoal @87 HriNatiwe 266y 4%cand & SgPatent N, 346, 1% thsody

specific for t -.anchor. conpo t. (th iLbpd A tUurn, A7 be

5 r ect 1 ymaBd e RS RN Rdepdrs o (EPes Fupetcr oty B 7o oy
Al ter nat i \al(Y983)Peo¢ Rag tAcad SEAUS AB0C 2026/ e the BB \A-hybiidinth RBEsGue [Mke et
conpl exes are separated from unbound conponents, e. using an_i nmobilized

anti body $#hdt983)MengclangbAahbadigseanddrancerclhepanye s, MAPPBT98 e) or
th t ad. o ' | ed
ot oy SSER Rkt BE ORLE i BGRIONER iGh R Bl IR 16BRD ©

val i dat ed ahy amy subclass thergfi The Ajridoima roduacinl the nibmatlonalf antibbdiesidithe T- cel | s,
using the. nethod descriped in the exanpl e helow, or a t.her. nmefhod know
5 T o iVORGH Ty e BT ted i SO A 56 TheaR i o Atk HEh Hisst 7 of

act i vat ed nfngglohsl ARBodied in'viRhaRés i@h%ﬁ%ﬁﬁﬂ?‘ﬁ‘é&uﬁﬁeﬁ% OF pfodibtitsh, di seases,
transplant rejection, allergic diseases, or T-cell-derived cancers. The

i nvention pr ovinleddifomdedhoiiues dévethped fier tHe praductionsaft cinmend antibedies!' cap. g. ,
by 5 tagti ti t T-cel,l 1 f i i i itro,
oy SR b, 64 Sl (e SRR LTI

conpound ef alf 1984y N&atd 32, 6641 e takedaCet BE (19833 Nadir€ 3N4:882.1 Aehirhéried as
having or being.at risk for acquiring a conditiagn characterized bé an
excessi veifibodiinmmedecyleda whishdifisread posinpnere dedpeshiem diffgrent apmaknt s
suffering L ] spl j b iC

di seases, sgf%%?’] E?IE fég% fﬂggé;??‘s}é%gggﬁ%éer Iéer @g@ﬁ%?ﬁ?ﬁ%ﬂﬁ%gc@é#lﬁ {cl)%red al one
or i n congniibotly and wihtinantimemndgloysliroconstaat mgion. Alternativhly, teehmiqiés eat i ng" i s

defined as adm nistration of co Siti .0 [.ect - w pur pose to
cur a1 | Srraped fof beubditdn ol s lmainasbodts BrS) PhFd et 3 9460788RE PLhe
synpt om o4 704692} aAbetaptbd® pHo8RRSEpLukaiBrabe 6LHAAE ¥hiif Fylatisbdied der, or
the predispositiion 15toward the disorder. An "effective amount” is an

anount of Single champptibedienaneHarmedsbyckipeng thedeayy awllight ghain fragingats|of the

desirabl g |t.. e Q.. as. i above, .. I .

Exenpl ar yF‘éll%giébéls‘gg gltl gm’tn)%o 4 (gg'[%g%é iqﬁgfeﬁ gée)r,’ g%tht{oﬁg?rea gﬁgﬁ&%%? gla'%t%%t? d 8 Yabet es
mel |'i t us, kidfstnhtetliniguesi Fot exctinife,'siel frag@etts aichide] butaire hotvmitddero] F@bYAt oi d
arthritis, osteoarthritis, and 20psaoriatic¢c arthri t'iég’ nul tjple sclerosis,

encaBhal NS Bt spchermadiond gy avpen dssamatan anbedmgleulseanssi
cezemat ouLeepioti dntbe SRETRU dy rEalgfiE YA s SPRAR), Fismdle .

apht hous ulcer, iritis, conjunctivitis,s keratoconjunctivitis, type |

di abetes, inflammtory bowel diseases, ulcerative colitis, asthma, allergic
ast hma, cutaneous | upus erythematosus, sclerodenna, 25vaginitis, proctitis,
drug eruptions, |eprosy reversal reactions, erythema nodosum | eprosum
aut oi mmune uveitis, allergic encephal onyelitis, acute necrotizing
henor r hagi ¢



encephal opat hy, idiopathic bilateral progressive sensorineural hearing

| oss, aplastic anem a, pure red cell anem a, idiopathic thronbocytopenia,
pol ychondritis, \Wgener's granul omatosis, chronic active hepatitis,

St evens-Johnson syndrone, idiopathic sprue, 30lichen planus, G aves'

di sease, sarcoidosis, primary biliary cirrhosis, uveitis posterior,

i nterstiti Antibegdigs ¢angspsheshuragnized byaneshedsiaowndn shepse Forsxamplss

transpl ant gt i Ldi- . ] i t |G eneggenei c
i souos) s oRo8ehylaRkba ROy hAEIRah; Akl Iafb; CORRE SR IEHRAE: fe
t r anspl ant é8cotgenefScatignd) ngd OxdordtMslscidar, Bhloexlgi, €alif ) cFulbsmahapatibatiesy gy,

Al DS, and T-cflell neopl asng ,such as | eukem as, or I%;_rr?h{omas. 5l.n one in vivo
appr oach, s fhose Grpressed i Banseryf apinals are 3lsp eaties o1 the IRYERLIGN fieSge-8an

epi toge of Gideg et BN E1Y9Y ty & heyd 14 conpound of
the invention) is adm 2?%?’2? ggh%{gﬁ?hzaﬁgagfue%[ﬁ%ﬂgkgrea?’??ﬁ%%ﬁepi tope, the
pol ypept i d&569B2%)he conpound is suspended in a pharnmaceutical |l y-acceptabl e

carrier (e.g., si ol.oqgi sal ine) and adm ni stered.orally.or b
Catr avenous i ne haY EienGH ERhaSBulRSh RS SrPaihd bl BRaf e shifthe o e
i nt r amusc uin@édtion dndtifidiceeasith ¥f adtivhted Ma¥ells.0S&H d ompouhd 362 6E abdiyned, e.g.,

intravaginally, intranasally, intragastrically, intratracheally, or

i nt rapul no#g qopmputer modelma@r%gag@cwé@grt@éﬂedbvémewrta&eom:ﬁaan@teormf t he
[ out Qoof afgbitcile! Ad QinciHEd Bth¥ hitafs IS f HLAL 10N G ALAIRegYy L Ne
subject's 1llness; t subj ect"s”size, weight, surface area, age, and sex;
ot her dr udsériwyisnrpenisigiasidstoeibedibelawd t he j udgnent of the 15attending
physi ci an. Suitgbl e dosages,are,in. the range of .Q.01-100.0 ng/kg. Wde
Variations in {1 FYSORRONBLAYE ba PLiaSARRmE B of e TS S FPBIORHES ar ety
of conposidohfbigatéiAilibak tnctitills kKRewHiif ferantsugh iibfdri%é‘ﬁicﬁﬁie@%eﬁfﬁ'é'l%kﬁiers,om es
of adm nistration. For exanple, oral admnistration would be expected to
requi re hingateid Hergrigedibrarias odanmlenulsas having theofpnctianalitieefineplidgse but with a

Vari ations i I l.s. can _be adj ed. usi tandard 20
enpi ?'“it’ cal %P '5'{3}‘{ %%gégqtgg%%gﬁorrﬁg\zﬁ%t?Sorﬁglatgml 9 e\/\%ﬁ'ﬁ gthcn((iﬂg?as({agg ? is%aqlta & art.
Encapsul atatidressabletgaealid 8glabpHas©6r solutionsshabelibrarieks kyntkétic Itahiied dbtdifedby

pol ymeric m cro&arti cI? .or inplantapl e devices) may increase the

ef fi ci encyeeAnvalitioper pifimity,chromatggraphy splechion; the spneyRsad ongrcompprndy n t he

scope of tRkSiel b j . i iy td NS a
orer ol PSP MEBAR B SR SR RN 1090 o el

e carrier an e unt of a ‘cénpound
of 25t he RAYV&RSH; loam (I99Y) pmicarweeDrigts Ehigbshidm enalc@R9 beNuatsiex3 34 821 eat

di segses scy i bed a The Loac ically a arrier includes
a sofvent, Ogg%‘legﬁg?lsﬁg%?mﬁﬁufﬁ’r?p‘gSggaéﬁ%?é‘,gy%ﬂﬁy %ﬁfﬁ@és gﬂﬁa’lé’ Zﬁ%ﬂ anti f ungal
agent, and an Exemptksof altthcdD 1 tRE bRith<dR| FYhdlec @ Qibraries can be found i %he

pharmaceutical conposition of the invention can be fornmulated i nto dosage

30f or s f &t fQr exampla: inaBaViit st 2la(1i983) FNASLESA D) 6989 Brivesml.dhPPDFNAFet hods.
For exanp}®a . j . 0 t abl et for
oral adm Wé%%tlﬁg%b’t@g{égﬁg% gggdggﬁ{ gfeﬁs%ﬂr?& %ﬁazﬁzg’rgﬁ%l#aarl' 1(9323L)ti cally
accept abl Scimmtec2G1all 303 @akreH 2t gle (E9UnAageve €lhkeni [asEd Ehgh3 3 2959;a0arbke et al.

fornul ated i ccor danc | conventional  procedur by conpressi ng

i xt3r es &99? g V‘te[i“\é\h&&i“gW%s%lﬁiaﬁ&ﬂ%PP@F ala@%ﬁ) Y Ufﬁdl . Exanpl es
of solid gafsigrs include starch and sugar bentonite. The conposition can

al so be 5adnministered in a formof a hard shell tablet or a capsule
cont ai ni ng a blibdates of compoungistmaycbepreseatadiin gdlutian (ogyHoughtam(1992) | er, and

a tableti agent . The . phartaceutical .co i.td-Qn 1histered via
the par en]?g?%:ﬁgﬂ%ﬁﬁ L? 4%2&%?3% OBTtbe r(&ﬁ?’g(ﬁgﬁi)&%%grﬁé%?o%égﬂ Eh\pﬁzgoﬂ{f ueous
sol uti ons(199BaNSatC3RIAL5NT56), baderid AF.8SPatéxt N&s,m;dcmf, spERB{(U. P Pahher

wel | - known pharnmaceutical |y acceptabl e excipient. 1(%% odextrins, or other

sol #8i | i ANPrp-Aat{Bh: Rlasnaids (Gwlbahalt G PV HINABANA Br 1805t IBPheor phegesdSertbe
utilized A3 S (RO6)SLERle 249, 386-390; Devlin (1990) Science 249, 404-406; Cwirla et
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exci pients for delivery of the therapeutic agent. The efficacy of a

conposition of this invention can be evaluated both in vitro and in vivo.

See, e.g., the exanples below Briefly, the conposition can be tested for

its abilrty to induce death of activated T-cells in vitro. For in vrvo

st udi es, F ﬁo gsition 15can_be |n%ected into an ani ma use
(9

nodel ) and 3 PabeliBASTe p3 TL 03825 Feligi K199 12 £ Mal Rial Z@aégg‘%& %lﬁéjrsesul ts,

an approprrpageiqﬂdg @njge and admi nistration route can be determ ned.
The specific exanpl'e Qﬁd @gw is to be construed as nerely illustrative, and

not limtative dbiddmify ecadidine c@]ﬁpddmd foht mdhcmgrdatln of amyawayr vdiRt apever .
Wt hout further %elaboratron eéis.té)elieved th t ong ﬁ lled in the art
can, basedSBIPAER X?I?tlﬁf’ﬂ%ﬁonn@t with g est eorapqupd, Hddie tndrlra/%fﬁb? on to its
full e ext@pourfith ﬂrwéwo @rgaaﬁlareacrrtﬁécaﬁﬁama aﬁe tta% @rtdgeqprspaorat ed by
reference in their entir eé Preparation a nouse sple suspensi on

25Mbuse spP@@iﬂ%@rﬂmm aﬁhrpfactmatqgifT-plalm( s bal anced salt sol ution

HBSS | | ferred tg a 15 ni
contr fuge 1 ube Peaatahé Sl Sl foipfyBh Sy SRR, Bl amgl ot

super nat antethad iniodearageltbringthe éﬂitbpe €or an]@itbpé covsiningshisleandeads. o the
resi dual buffer by geg}l y ta&il g the wall. The contam nati ng red bl ood
cel | s ( RBOJOIRAPECE pEa fusign pig r%)r%rhqfrstfompomd eteaisgld phasgrpd detecting an

NH4Clyy 300epkthpllrekt b&gﬁ?&lﬁﬁ coﬁiﬂle& @ﬁ)lf]d %@%e%&‘?@y%g%t @h@o q@?cttf gngt room

tenperature and rapi d quenching wt were pel'l et ed
at 200 x gprﬁ@rceﬂnmrqumBepl,ates \n@s'h:edvdmmmb' bea:hrdizcchpemicteWasa Re¥/hnaiedi um

The concentratio vi abi of the c s in ure re det er m ned
w th a henSEReBRBERY paBptilibd Soadivavelent frsovplenBeipgi KRO@ouglertisi on
SPrepar at la@ﬁclﬂflelﬁﬁﬁ e &RbinplisHe@ Bl @Sty icHAtE the smm@ta@@%thm@%'

T-cel | apogt osi s-i nduci ng nonocl onal antibodi es were generated by

i muni zi ngN@aRRHGE eompereN 4h¢ plaigs.g Adtexpatively rainirnabilized antibady scr eened
| oud2 ! (B rhddRidy Bielilad RpBBk Y5 RE IR ol 2P BE wSHARSA0CT Y 1O

i nduce T-ce apoptosrs noc ona wer e’ prepa 8d accordi ng
to the welimmabilize thehhchbrissmponeat toahissalid shofsed | Hie runcanvhbstmhponehtli§76) Eur o

J | munol rag 11- Sécﬁ@to roduce bri doma secreti esired anti bodi es.
Three hyb 6‘6%& dhey cpatest wiith ierapchercompRBeT o ddTes hereadivnibnoc onal
ant i bodi e%om?%?é GBS £detiBn %Fame ob2AcARbm I@H&tﬁs@@mﬂ@&ﬁﬁ % e@gﬁﬁéﬂlﬁ\{ -

that were e to induce T-cell apoptosis 1n vitro. Conce

super nat atdgrfcopditiony gushi thhi raray mpbp@mfoanec?@wn kgobidized 6n tersotidt es, and

t he per t e bindin buffe

Lhe, KPS IR LB HUEt: Bl ekicth 3 B OMANLLS, ShIS R Lol O
was was hedletﬂuh%lchbﬁmﬁnpﬁnbﬂ iSpke-Hbeled, dett@tibn HEhe %&Ufrﬁﬁbbﬂﬁ@&o& tRaoad
culture su‘g%r natant was | oaded onto the protein G columm, and the

f 1 ow t hr oSyFRCRARdIERseS that eoannlewes were frmgd+ YWherpthesonmaarchorisempenentis nels t hen
hed f d
oruted fr pre-ibcied Bn ifdirdeh bt Al 0dths Rl ol elccr B0 PHRGHAN yRIMLAEEE &0
pH 2.8). Gsiohad matd:tngrspemﬁct fornlegindn-adchof cdriilﬁ)rehu(lﬂﬁﬂjamibbdjb,ﬁﬂ Yurngundy bbe
| uted f t d d to.t h1m f ti
i (150 e labERE GohdRigty bieq it S ol R R b S om 4t i ng. the o
anti body vvere Rﬁ%ﬁﬂvéﬂ?dthgke%hﬁ&?@arﬂﬁadoﬂaﬁctgd Id 4 B§8id PhadeBTheRbin x)l eEQf

times for three hours per dialysis. Protein 25concentrations
ant i body Seatedsfrom uabeldeompoaents.ol. 4. osingan mnpblb@@b?mtéodyéspﬁclﬁmﬁbrﬂgﬁ

Br adf ord QL e BlLO-RAD. He | nducti on
of "deat h 1o HEs EhiRRS AR R IRICHE to s RRbal] iR pmrTees atd
then detected, e.g., using a labeled 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

8



Activated T cells (see above) were resuspended to a final concentration of
5 x 105 30cells/mM in RPM nediumcontaining 5 ng/m of IL-2, and treated

with control Ig, nl28- 9F9, nl52-15A7, or nl66-43B6. It is well known that
T-cel |l death-inducing antibodies can be used as therapeutic agents to treat
T-cell-rel ated di seases such as transpl antation rejections, autoinmune

di seases, &gthod|knewgn therart. e@hmmtedﬁampamd mdaeelse(h@mnmlﬂmﬂmthdf cells
wer e gener |I|tLe hes nal antibqdies to
i nducg apog‘%tglglteg ai(n)? el&%ﬁ@ﬁ?g&nﬁ eﬁ's i’l al%&/?é%@%gxglr%eaﬁgﬁ r qf‘rbtr e

super nat ani‘diedﬁﬁﬁ,tﬁlefglﬂglsﬁmﬁ)cﬂrqnﬁll d?dﬂivb@@ﬁiceﬁs secreted by hybridoma cell

| i ne mL28-9F9, nil52-15A7, or nl66-43B6 were i ncubated with either
non-acti vat ed hihamventien ;prgw@%?n@}hog,ofprﬁlugmg,d@a@&f,a%\fa&ji Feeltsnes.da | s

(Day7) for Ccﬁlt%ﬁég%ctl\%%éd T cwc\ggﬁﬁ%lﬂ?%ﬂg %ﬂgﬂqu&m& i vtkd, 8f by ncubati on, and

subjected to ysi s posi were gated to’ ensure
count i ng oddmeinistkermgiOiarsubjiettrio naed thembEah ffeveime Imowhtiof acompeshd nfjtheunan

T-cells. The optotic, cell re nexi n. V. stainin ositive, Table 1
Surmar | 7es Y LGn SRR bofreh SruPs entih R s b bBRR abHS s boutn
scanned. UnestianedresayactdiRB@6Y @i 8kceddibd &qdimteaepéamadllatedhmw%ﬁmﬁ@é !
i nes ml28-9F9, nll52-15A7, and nil66-43B6 i nduced death of in vitro

acti vat ed %&nﬂﬁlmwﬁegn& frompuioimprung dissasesismsplant rereckion, lllatgic diseases, s .
This Gapabdr'tré ?‘frg, QfcahdblCHIY &%ﬁ%&?bé Q{frﬁfeh'aY&fe%‘FJc&aj{u{x]&lox%trfpar' ng

the resting 'S a unique eatureo eapototlc way and is a

dom nat i ngpth@atrugsoraherpner apeuti ¢ reagents targeting T- ceI | - rredl at ed
c mML28-9F9

d seases "Lame frerellade 65 SRoB oS, L colls, LSl ALl e,
the purpose to cure, alleviate, relieve, remedy, prevent, or ameliorate a disorder, the
symptom of the disorder, the discase state secondary to the disorder, or the predisposition

15 toward the disorder. An “effective amount” is an amount of the composition that is
capable of producing a medically desirable result, e.g., as described above, in a treated
subject.

Exemplary diseases to be treated include, 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 I 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

9



15.52 5.23 6.57 Day 7 12.63 13.36 28.71 24.18 23.08 51.66 49.44 20

I dentification of T-cell death-inducing epitopes In order to

i dentify deat h-induci ng epitopes recogni zed by nonocl onal anti bodi es
ml28- 9F9, ml52- 15A7, and nil66-43B6, these nonocl onal anti bodi es were used
to screen for fonsensus bi ndi ng sequences jn a polypeptide library (Ph.

D.-121. m Pﬂé’b“é a?!ﬂf)‘l"%‘lsﬁ‘ﬁ aﬁegﬁqe&eormes?%ﬁnywmswes}\mhEﬁapwagpm abs, Inc.).
The 1i brar . nedp;yak s j j -aa ML3 Gene
VAR SEVSRBL RIS B e, 102 G

3 protein. 96-well mcrotit ates were .
at t he coneléangiesisuchras@fopi@aligggyAIDS, Gndi TioeNaipOSn{soicB a§)eukemtasiog buf f er
overnight at 4C. After the wash, the plates were bl ocked by incubation with

t he bl ocki PP&r containing 0.1 M NaHCO3 (pH 8.6), 5 ng/m BSA,  0.02%

NaN3 (5150 pl / wein onefifvivdf appfaich, PiRerap@itic dinpdSitiolt(&E S8 c¥bSsitibefodtiaiiat ed
with fusion proteins fromthe pol ypeptide |ibrary described above at
vari ous co#tamtopaef thegnyestionrepdpeaptide of hemveatippogagespopnd efthehe wash

ith 0.5%; ) ' ' . el ut ith
Y i poRV el YR B bitfeck BN Y OB hdBollBlsigR oRF, T
with 1 M Téangpodad ig quispéhded in & bharﬁﬂbﬂmilcalw-d(;@pmhhnﬁﬁ&r(@é.geEhj{sﬂ?@io%idsli on
Tonocl onal SR BAAgTHEBETedr5albr & HBTR BEFOIH P SEBSSHEROSEINE No: 4
L DYDRb PETERSER:Ad3ublp). ek ATRRRKE SRSSRR: DN eri SRR DRRHEIRABEQ | D NO. 7

intravaginally, intranasally, intragastrically, intratracheally, or intrapulmonarily.

The dosage required depends on the choice of the route of administration; the
nature of the formulation; the nature of the subject's illness; the subject's size, weight,
surface area, age, and sex; other drugs being administered; and the judgment of the

15 attending physician. Suitable dosages are in the range of 0.01-100.0 mg/kg. Wide
variations in the needed dosage are to be expected in view of the variety of compositions
available and the different efficiencies of various routes 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

10



DARYSHDPAWPYGSEQ | D NO 8 AGQKWDPEWPHSGSEQ | D NO: 9 EPNVDPNWASPSGSEQ | D NG 10

KSHYDESWWNGGSEQ | D NO 11 -

NO: 13 A consensus pol ypepti de sequence of X1-X2-X3-X4-X5 was obt ai ned,

where 20X1

P/ YIH W The pol ypepti de sequences bound by nonocl onal

are shown

= YWHM X2 =D, X3 =S/ FPEH X4 =any amno acid, and X5
anti body ml66- 43B6

Rl RtaopTY s plssmear qubcalty acgesphie matswrabEsyckas Belatijoon 5

N0 16 YLDYBEPEFESPER P RGPy hed 1 acebiizdol %l Sobloitolisiobmatesny

sequence otomxfressingd@ixtOrexXbOtheaompbiiiomeith awbkd eariér smd3OMbrizant/ Exhinplds, X8
For L X9 P and Xio = E. The pql ypepti de, seguences bound b nocl onal
ligsagriess 1o @ﬁsm@aﬂ M w@m@m-sﬁ@@@qsﬁmeﬁoﬁ

anti body nf

MNDKYIsPVE| Zfivsiafgtdred s tm BT8R SHel ?Mét%?@chﬁ%uﬂi@&@aiﬂi@@%%e%T%ﬁQﬁf

NGO 23
obt ai ned,

A consensus pollzépept i de sequence of X 11-X12-X13-X14 w
oiaamnitgl, bcopyentionaiiley] ant k3ableting agentl Niedphatmadeutisi caswpasitiof

T-cel | deat . NS0 R ARG SRSA90 A0 QM pITR 395 NRL ABLIRISES

10

15

include aqueous solutions, isotonic saline or 5% glucose of the active agent, or other
well-known pharmaceutically acceptable excipient. Cyclodextrins, or other solubilizing
agents well known to those familiar with the art, can be utilized as pharmaceutical
excipients for delivery of the therapeutic agent.

The efficacy of a composition of this invention can be evaluated both in vitro and
in vivo. See, e.g., the examples below. Briefly, the composition can be tested for its
ability to induce death of activated T-cells in vitro. For in vivo studies, the composition
can be injected into an animal (e.g., a mouse model) and its therapeutic effects are then
accessed. Based on the results, an appropriate dosage range and administration route can

be determined.
The specific example below is to be construed as merely illustrative, and not

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

20

25

30

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

Mouse spleen was imfnersed 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,
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,

11
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5In order to identify the specificities of the death-inducing epitopes
recogni zed by the nonocl onal anti bodi es descri bed above, the sandw ch ELI SA
was conducted. Serial dilutions (fromO0.0017 awl to 17 fnol) of the

epi t ope- cont ai ni ng pol ypepti des were incubated with nonocl onal anti bodies
ml28- 9F9, ml52- 15A7, or nil66-43B6 e-coated on the ELISA plates to

det er mi ne t¥ahsd tige AR reapspeRdad 1@48’ Mbwediey | Theicepesniraden prdyiakilineefethe oat ed

th 50 fl I t
4C P at es Cnrn e BEARY 58 dernpiEs SARAIRHC SRS P NI e ©
ul /wel ') fend Trypanblutexdli€ionPl at es were then i ncubated with fusion proteins

contai ning vari ous polypeptides for 2 hours at roomtenperature. After
bei ng washed 4 tinmes with PBS containing 0.05% of Tween 20 (PBST), plates

wer e tshen P?ég@?aﬂéﬁb?gntw&uaf @d@mﬁauagm&baoﬁa@ramtimiésusI on partner at 2
ug/ nL for T. ours atroom tenperarure er 1 ncubatron, plates were
washed 4 tines WiceH apagosisHoiucing ménotlonal Bobodics wers @nbmtedd)ygpmmmzmggoat
anti-fusio rt ant i b S. €0 Ikalln osphot ase (AP)
has then alead VAR CoRMRIR ARk AEhE! pibiund SRLBE RIS OMHiART: 2
37C. Enzyneindedadtivatediamaal-cdIRdna eiibsbyueatlflitdhdae Teeld hpdftosisi DBy at e
solution (1 AP 20substrate tablet dissolved in 5 nm of substrate buffer)

The resul t ROBiPRal aadbqdics werr preperedigcarding e By Wdl-iryph relbBisionsaethods of

| OTHER
ENBOD! NENT S A LR R L AL 7| LB by RRYPHANAE. e

conbi ned i seceting ﬁBsmtitannhodmm . HBaehhybeidomage gdlewecbwdrdmg tdﬁlssespethodls cation

may be repl ac atl f eat u t | ent, or
simlar puifs gglm (Iféo wéx @%ﬁeé@ﬁéf ﬁ%‘rl\%ﬁg E‘Q&ﬁg;iéégure

di scl osed ﬂe§pe@ﬂbély,&ﬂat&%é‘€ﬁbl% t® indacHPREN hfopishid i‘ﬁswf?é equi valent or sinilar
features. From t he above description, one skilled in the art

can easily ascefensentraing celsye senemataneheachdybridemn pas spun #20BPQ K grfor 10
i nve ng ion 'mil} V\Andklﬂéjg rf%?l%%'& dEl{n%g]aI Q flc'; Wlthq ?blﬁﬁ&%%uf%pg. FR/E
n 0 adapt i1 t o

make vari ous changes a ons o e I'nventron
various usadinm amchte;cpmﬁs 0j. OAq:)rot'EimLG polatrime(a robiathteip ntsl Wadevoddme) wast hi n t he

scope of the_ ipyention. HE CLAI F G THE | NVENTI ON ARE AS
FO_EQ/\S Viash?-fP eﬁé‘?ﬂ %‘P@%ﬂwﬁb |3y-‘17)’é'bf’g e btfbf%ﬁ PE Lr% Nﬁéfeslﬂltweﬁspt’%‘é%i n
bi ndi ng ofwA loaded ofnlcgﬁg(igrétgmt(f'@olﬁﬂﬁl}’ﬂ%b @Il%wgﬂﬂr(ﬁfgh'vyﬁtc%ﬂe&e@%d 1%ldaﬁgajces

death of the cells, Xi is Tyr, Trp, H's, I's Ser,
Phe, Pro, t@the cobumir ‘§he wlunm veasyhmwasbediwlm 6—13@1:111 )Sisthesblmhog bﬂffﬂ arhdl th,e or
Trp; ,and N X1- X2= 4- not An isol ated
o 8ot 1 ROURE AR T i S5 Bethutin wiftd i P ple g b o.F

glycine-HCI, pH 2.8). Each fraction contamed 1 ml of the eluted antlbody, and the eluted
fraction was adjusted to the neutral pH by mixing each 1 m! 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/ml of IL-2, and treated with control Ig, m128-
9F9, m152-15A7, or m166-43B6.
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| igand to the pol ypeptide on activated T-cells induces death of the cells,
and X6 is Asp; 15X7 is Tyr, Met, Asn, Trp, or Phe; Xs is Phe or Leu; X9 is
Pro; and Xio is G u; and wherein X6- X7-X5-X9-X10 is not

Asp- Phe-Leu-Pro-d u. 20 3 The pol ypeptide of claim1l or claim2, wherein

t he pol ypeptide_is 5 to amno_ acids in length. 4.The poly eptlde of
‘claim3, wherei #i§ Wélld@PVBéb%tﬂH%ﬁl death-mgucing antifodiss san be usqd as3nesApAUic 5. The

20 PSP 5 AT U IS SRR RSB RAYS

consi sting
wher ei n t hdispases;pagallegyi ﬂ‘hmlmmOeﬂmﬁ]rambbdiws ggaingd hamas Tsdellsgveed SEQ |1 D
n. the pol ypeptide is

)N(ICF :)(2 1?&?@% hf?ﬁg ﬂ*ﬁ‘@g Fgf)sg‘%t ?fg nl‘nigfn%ﬁllo\ﬁgrﬂ“?lm%ﬁ%?"ép UGeiROpars 9€pt i de i s
X0 0 X1 ok %ﬁ?ﬁf‘é?@‘%@ A s K A
T-cel | s i nenitbedied émrﬁed)b)'ﬂlﬁgﬂma eell lgwctn}@_&@F% nPllrofd 15}(’172 or s 1643 Bk(Weres G u
or Ser; angcaga%ed &/1&1 efther no(fai% 1€'ated human T-cells (Day 0) or in vitro activated human T-
cells (Day7) for 6 hours. Cells were stained with annexin V after incubation, and
subjected to FACS analysis. CD3-positive cells were gated to ensure counting of either
10 in vitro activated human T-cells or resting human T-cells. The apoptotic cells were
annexin V staining-positive. Table 1 summarizes the percentage of apoptotic T-cells
among all of the T-cells scanned. Unexpectedly, monoclonal antibodies secreted by
hybridoma cell lines m128-9F9, m152-15A7, and m166-43B6 induced death of in vitro
activated human T-cells but did not affect non-activated human T-cells. This capability
15 of inducing apoptosis of activated T-cells yet sparing the resting T-cells is a unique
feature of the apoptotic pathway and is a dominating feature of therapeutic reagents

targeting T-cell-mediated diseases.

Table 1 Percentage of apoptotic T-cells
Untreated | Anti-myc { m128-9F9 | Untreated | Anti-myc [m152-15A7 | m166-43
Day 0 4.17 6.67 5.82 18.18 15.52 5.23 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.-12™ 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 pl/well antibodies at the concentration of 10 pug/ml in 0.1 M NaHCOs (pH
8.6) coating buffer overnight at 4°C. After 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



10. The pol ypeptide of claim9, wherein the polypeptide is 4 to 1500 am no

acids in 10 | ength. 11. The pol ypeptide of claim 10, wherein the
pol ypeptide is 4 to 150 am no acids in 12. The pol ypeptide of claim 11,
wherein the polypeptide is 4 to 15 amno acids in 15 | ength. 13. The

pol ypepti de of claim9, wherein the polypeptide is selected fromthe group
consi st i ng 097 shiaN 0 SRuad/welly for at leags ppe hawr 830G pgbqtq:sd@ergﬁhe@uawhaged Witlker ei n

the pol ype
pol ypept i dg& 56 prbtseuf)énjﬁ]éb o&' éjoaxgriééqe ﬂ&a@deﬁﬁﬂfg%ﬂ&%&@gﬂgh?& u% tl(?@%lf?‘f of
activated Efne:leddr&t rodml@mpaat@s! i At theokaghl withr0. 5% Twiber cintihing TBS, tikody is
nonocl onal |
bound fusion proteins were eluted with 1 mg/ml BSA containing 0.2 M Glycine-HCI (pH
5 2.2) buffer and neutralized with 1 M Tris-HCI (pH 9.1). The amino acid sequences of

eluted fusion proteins were then determined.

The polypeptide sequences bound by monoclonal antibody m128-9F9 are shown

below:

WPEDSSYDSWERG SEQ ID NO:4

10 LDYDFLPETEP SEQ ID NO:5
TATWDPDYFSDS SEQ ID NO:6

AETDYDPDHFTPG SEQ ID NO:7

DARYSHDPAWPYG SEQ ID NO:8

AGQKWDPEWPHSG SEQ ID NO:9
15 EPNMDPNWASPSG SEQ ID NO:10
KSHYDESWWYNGG SEQ ID NO:11

YDHHWTNPPTQK SEQ ID NO:12
YDHHWPRDDIAP SEQ ID NO:13

A consensus polypeptide sequence of X;-X;-X3-X4-Xs was obtained, where
20 =Y/W/H/M, 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:
QDTWYPDYFPES SEQ ID NO:14
SHTLLNDMFPES SEQ ID NO:15
25 SPLRDNFPETLW SEQ ID NO:1¢6
ASPYMDNFPEEN SEQ ID NO:17
QLVODWLPEESH SEQ ID NO:18
YLDYDFLPETEPP SEQ ID NO:19

A consensus polypeptide sequence of X¢-X7-Xg-Xo-X o was obtained, where X¢=

30 D, X;=Y/M/N/W/F, Xg=F or L, X9 =P, and X,o =E.
The polypeptide sequences bound by monoclonal antibody m152-15A7 are shown

below:
YTPMPMELSHSA SEQ ID NO:20
MNDKYIPMSISA SEQ ID NO:21
35 KIPHKTLVPMEIL SEQ ID NO:22

TDSAAMEIQTTQ SEQ ID NO:23

14



17. A net hod of producing an anti body, the nethod conprising adm ni stering
to a subject an effective anount of the pol ypeptide of any one of clains |
to 14 or 27 to 34. 3018. A nethod of identifying a candi date conmpound for

i nduci ng death of activated T-cells, the nethod conprising contacting a
conpound with the pol ypeptide of any one of clains 1 to 14 or 27 to 34,
wher ei n bi ndi ngAsensersusRaliRspHede sasuents of oty epXid¥i4 wasi bsained, there t he
conpound i § & F da QL #/adyc death of activated T-cells. 3519. The
met hod of clai ?n@?gt,lg\/\%’r%i% ’?ﬁ’e&fé‘oﬁﬁéﬂlﬁd is an anti body. - 19 - 20.
The met hod of claim 19, wherein the antibody is a nonoclonal antibody.

21. A nmet hgd of indug] eath of ~activated T-cells, the method conprising
cont act i ngﬁj % A -C.% ‘, qugl E.C,‘::"  TRCOP) ..b 10 Ak 2 e!.‘.: 15, 16
or 245 5 22. A PhasaBGE Mdni th%%gwﬁéiﬁemth@@ém{mheﬁgte RoRIr¥ #i%yof any
one of clainms 1 to 14 or 27 to 34 and a pharmaceutical I'y ‘acceptabl e
carrier. 2bemonkelonalaatibodied desonbpresiboieathe sodyichdId§ A wies cntidsedlySeadalany

f cl aj.irs. 10 24 tically. t abl i er.
Sh A ant  BBionS fam biboRd shet B11 Sdh B SR S B A ST s S5 e o
an i sol at edcybatedpeit ind@ocl664) adibigidsan 82899 én 132- 15 A, BB m166-48B63Retchatdd, an

15 anti body according to ané one of clains 15, 16 or 24 or a pharnaceuti cal
conpositicﬂ?tﬁﬁwwﬁg’misdoép riing shegy bipding @ffimtigsor t he preparation of a

nmedi ¢ganent for | ' . ant
rej eg?i on, an a%%?l%ﬁg@}éﬁ%gglsagé} vgér}eg -dc%-@ gé‘%@?@%‘%@%@% An isol ated

pol ypept i denceiatios bNY pgnPederfidghédt X5C. Mark tlefe Blotitidyy atutatidAhigand to the
pol ypeptide on activated T-cells induces death of the cells, and Xl is Tyr,
Trp, Hi s, 5% ef BSAAnPBSNGS0 pisvelly fgdrhouphie37°0r dlatey weregherHingubated withany

i X5 is Pro. Tyr, Hi T d ' h | i de i
518 am ndvsiB frottind fonliifine Yhous polimsplindcfBra ROs A FrB Boingrarde JfeR ' 0e 1S
X6- X7- X8- ¥8in¥ Wash¥d# tigies wath B3 gorRbinig 0.05% of Tween 20 (PBST), plates were then

15 incubated with antibodies specific for the fusion partner at 2 pg/ml for 1.5 hours-at room

d

-

temperature. After incubation, plates were washed 4 times with PBST. 50 ul 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



| igand to the pol ypeptide on activated T-cells induces death of the cells,
and 30X6 is Asp; - 20 - X7 is Tyr, Met, Asti, Trp, or Phe; Xg is Phe or
Leu; X9 is Pro; and X10 is G n, and 5wherein the pol ypeptide is 5-15 am no
acids in length. 28. An isol ated pol ypeptide conprising Xii-X12-Xt3-X14,
wherein biﬁgjn of a ligand to the pol ypeptide on activated T-cells induces
death of t H¥™e9d] 128 maksyagtpys ghangssangmodifcatiopsqithe vigption teiaglapkit &9 y or Ser;
and X 14 ig,tle, i: i = ] = = ;

529. The po?%%‘%tﬁsg%ggw g?ﬁl{rlaﬁ”§8,mﬁféﬁ%%%@%gl%%f%&egﬁ gvelh@sﬂl? S? %‘&41‘%83 am no
aci ds in | exvgttion. 30. The poi ypeptide of claim29 wherein the polypeptide is
4 to 150 amno acids in 31. The polypeptide of claim 30, wherein the

pol ypeptide is 4 to 15 amno acids in 32. The pol ypeptide of claim 28,
wherein the polypeptide is selected fromthe group 25consisting of SEQ ID
NGs: 20-22, 33. The pol ypeptide of claim28, wherein the polypeptide is
XI-X19-X13-XI4. 34. An isolated pol ypeptide according to any one of clains
1, 2, 26, 27 or 2& an 30antibody according to any one of clains 15, 16 or
24; a method of producing an antibody according to claim17; a nethod of
identifying a candi date conpound for inducing death of activated T-eells
according to claim18; a nethod of inducing death of activated T-cells
according to claim21l; a pharmaceutical conposition according to claim22
or claim23; or use of an isolated polypeptide according to claim 26;
substantially as herein described with 35reference to any one or nore of

t he exanpl es but excl udi ng conparative exanpl es.

16



A0871 70003W005T25 SEQUENCE LI STI NG <110> AbGenom cs Corporation <120>
T- CELL DEATH- | NDUCI NG EPI TOPES <130> 113062- 009W1 <140> PCT/ US2005/ 016441
<141> 2005-05- 11 <150> US 60/570, 161 <151> 2004-05-11 <160> 23 <170>
Fast SEQ for Wndows version 4.0 <210> 1 <211> 5 <212> PRT <213> Artificial
Sequence <220> <223> Consensus sequence <220> <221> VARI ANT <222> 1 <223>
Xaa = Tyr, Trp, His, or Met <220> <221> VARI/ANT <222> 2 <223> Xaa = Asp

<220> <221> VARIANT | AIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

4 L. An isolated polypeptide comprising X-X>-X3-Xs-Xs, wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and
5 Xy is Tye, Trp, His, or Met;

X; is Asp;

X3 is Ser, Phe, Pro, Glu, or His;

X4 is any amino acid; and

Xs is Pro, Tyr, His, or Trp; and

10 wherein X,-X5-X3-X4-X; is not Tyr-Asp-Phe-Leu-Pro.

2. An isolated polypeptide comprising Xe-X7-Xg-Xs-X 1, wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and
Xg is Asp;
15 X7 is Tyr, Met, Asn, Trp, or Phe;

Xs is Phe or Leu;
Xs is Pro; and
Xy is Glu; and
wherein X¢-X;-Xg-Xo-X19 is not Asp-Phe-Leu-Pro-Glu.

20
3. The polypeptide of claim 1 or 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
25 length.
3. The polypeptide of claim 1, wherein the polypeptide is selected from the group
consisting of SEQ ID NOs: 4 and 6-13.
30 6. The polypeptide of claim 2, wherein the polypeptide is selected from the group

consisting of SEQ ID NOs: 14-18.
7. The polypeptide of claim 1, wherein the polypeptide is X;-X-X3-X,-X;s.

35 8. The polypeptide of claim 2, wherein the polypeptide is Xs-X7-X5-Xo-X10.



<222> 3 <223> Xaa = Ser, Phe, Pro, Qu, or Hs <220> <221? VARI ANT <222> 4
<223> xaa = any amno acid that naturally occurring in animls <220> <221>
VARI ANT <222> 5 <223> Xaa = Pro, Tyr, His, or Trp <400> 1 Xaa Xaa Xaa Xaa
Xaa 15 <210> 2 <211> 5 <212> PRT <213> Artificial Sequence <220> <223>
Consensus sequence <220> A0871 70003W00ST25 <221> VARI ANT <222> 1 <223>
Xaa = Asp <220> <221> VARI ANT <222> 2 <223>8aa = Tyr, Met, Asn, Trp, or
Phe 9. An isolated polypeptide comprising X ;-X2-X(3-X14, wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and
! Xn is PX’O;
Xz s Met;
5 X3 1s Glu or Ser; and
X4 is Tle.

10. The polypeptide of claim 9, wherein the polypeptide is 4 to 1500 amino acids in

length.
10
1. The polypeptide of claim 10, wherein the polypeptide is 4 to 150 amino acids in
length.
12 The polypeptide of claim 11, wherein the polypeptide is 4 to 15 amino acids in
15 length.
13. The polypeptide of claim 9, wherein the polypeptide is selected from the group
consisting of SEQ ID NQOs: 20-22.
20 14. The polypeptide of claim 9, wherein the polypeptide is X ,-X2-X,5-X14.
15. An antibody that binds to the polypeptide of any one of claims 1 to 14 or 27 to
34 and induces death of activated T-cells.
25 16. The antibody of claim 15, wherein the antibody is monoclonal.
17. A method of producing an antibody, the method comprising administering to a
subject an effective amount of the polypeptide of any one of claims [ to 14 or 27 to 34.
30 18. A method of identifying a candidate compound for inducing death of activated

T-cells, the method comprising contacting a compound with the polypeptide of any one of
claims 1 to 14 or 27 to 34, wherein binding of the compound to the polypeptide indicates that the

compound is a candidate for inducing death of activated T-cells.

35 19, The method of claim 18, wherein the compound is an antibody.



<220> <221> <222> <223> <220> <221> <222> <223> <220> <221> <222> <223>
VARI ANT 3 Xaa = Phe VARIANT 4 Xaa = Pro VARIANT 5 Xaa = Qu or Leu <400> 2
Xaa Xaa Xaa Xaa Xaa 15 <210> 3 <211> 4 <212> PRT <213> Artificial Sequence
<220> <223> Consensus sequence <220> <221> <222> <223> <220> <221> <222>

<223> <220> <221> <222> <223> VARI ANT 1 Xa-a19: Pro

20. The method of claim 19, wherein the antibody is a monoclonal antibody.

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

coutacting activated T-cells with the antibody of any one of claims 15, 16 or 24.

22, A pharmaceutical composition, comprising the polypeptide of any one of claims

1 to 14 or 27 to 34 and a pharmaceutically acceptable carrier.

23. A pharmaceutical composition, comprising the antibody of any one of claims

10 15, 16 or 24 and a pharmaceutically acceptable carrier.

24. An antibody when prepared by the method according to claim 17.

25. Use of an isolated polypeptide according to any one of claims 1 to 14,26 to 33, an
15 antibody according to any one of claims 15, 16 or 24 ora pharmaceutical cormposition according
to claim 22 or ¢laim 23 for the preparation of a medicament for the treatment of an autoimmune

disease, transplant rejection, an allergic disease, or a T-cell-derived cancer.

26. An isolated polypeptide comprising X -X,-X3-X4-Xs, wherein binding of a
20 [igand to the polypeptide on activated T-cells induces death of the cells, and

Xy is Tyr, Trp, His, or Met;

Xz is Asp;

X5 is Ser, Phe, Pro, Glu, or His;

X4 1s any amino acid; and
25 X is Pro, Tyr, His, or Trp, and

wherein the polypeptide is 5-15 amino acids in length.

27. An isolated polypeptide comprising Xs-X;-Xg-Xs-X10, wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and

30 X, is Asp;

35



VAR ANT 2 Xaa = met VARIANT 3 Xaa = Qu or Ser <220> <221> VARI ANT <222> 4
<223> xaa = |lle <400> 3 Xaa Xaa Xaa Xaa 1 <210> 4 <211> 13 <212> PRT <213>

Artificial Sequence <220> A0871
70003W00ST25 <223> Synthetically generated peprtide <400> 4 Trp Pro Qu
Asp Ser Ser Tyr Asp Ser Trp Pro Arg Gy 151%05210> 5 <211> 11 <212> PRT

X5 is Tyr, Met, Asn, Trp, or Phe;
Xy is Phe or Leu;

Xy is Pro; and

X0 is Glu, and

wherein the polypeptide is 5-15 aminc acids in length.

W

28. An isolated polypeptide comprising Xi-X12-X3-X14, wherein binding of a
ligand to the polypeptide on activated T-cells induces death of the cells, and
Xq1 is Pro or Alz;
10 Xz is Met;
Ky is Glu or Ser; and
Xy is lle, and
wherein X;-X;;-X3-X14 is not Ala-Met-Glu-Ile.

15 29. The polypeptide of claim 28, wherein the polypeptide is 4 to 1500 amino acids
int lergth,
30. The polypeptide of claim 29, wherein the polypeptide is 4 to 150 amino acids in
length.
20
31. The polypeptide of claim 30, wherein the polypeptide is 4 to 15 amino acids in
length.

‘ 32. The polypeptide of claim 28, wherein the polypeptide is selected from the group
25 consisting of SEQ ID NOs: 20-22.

33. The polypeptide of claim 28, wherein the polypeptide is X;1-X2-X;3-X 4.

34. An isolated polypeptide according to any one of claims '1, 2, 26,27 or 28; an
30 antibody according to any one of claims 13, 16 or 24; a method of producing an antibody
according to claim 17; a method of identifying a candidate compound for inducing death of
activated T-cells according to claim 18; a method of inducing death of activated T-cells
according to claim 21; a pharmaceutical composition according to claim 22 or claim 23; .

or use of an isolated polypeptide according to claim 26; substantially as herein described with
35 reference to any one or more of the examples but excluding comparative examples.



<213> Artificial Sequence <220> <223> Synthetically generated peprtide
<400> 5 Leu Asp Tyr Asp Phe Leu Pro Gu Thr Au Pro 1510 <210> 6 <211> 12
<212> PRT <213> Artificial sequence <220> <223> Synthetically generated
peprtide <400> 6 Thr Ala Thr Trp Asp Pro Asp Tyr Phe Ser Asp Ser 1510 <210>
7 <211> 13 <212> PRT <213> ArtiAog7iarod@8qo@osaes <220> <223> Synt hetical ly
generated peprtide <400> 7 Ala GQu Thr Asp Tyr Asp Pro Asp His Phe Thr Pro
Ay 1510 <210> 8 <211> 13 <212> PRYENCE LISTING

<110> AbGenomics Corporation

<120> T-CELL DEATH-INDUCING EPITOPES

<130> 113062-009w01

<140> PCT/US2005/016441
<141> 2005-05-11

<150> uUs 60/570,161
<151> 2004-05-11

<160> 23

<170> FastSEQ for windows version 4.0

<210> 1

<211> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> Consensus sequence

<220>

<221> VARIANT

<222> 1

<223> Xaa = Tyr, Trp, His, or Met

<220>

<221> VARIANT

<222> 2

<223> Xaa = Asp

<220>

<221> VARIANT

<222> 3

<223> Xaa = Ser, Phe, Pro, Glu, or His

<220>

<221> VARIANT

<222> 4 ) )

<223> Xaa = any amino acid that naturally occurring in
animals

<220>

<221> VARIANT

<222> 5

<223> Xaa = Pro, Tyr, His, or Trp

<400> 1
Xaa Xaa Xaa Xaa Xaa
1 5

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Consensus sequence

<220>
Page 1



<213> Artificial Sequence <220> <223> Synthetically generated peprtide
<400> 8 Asp Ala Arg Tyr Ser His Asp Pro Ala Trp Pro Tyr Ay 1510 <210> 9
<211> 13 <212> PRT <213> Artificial Sequence <220> <223> Synthetically
generated peprtide <400> 9 A0871 70003W00ST25 Ala Ay A n Lys Trp Asp Pro
AQu Trp Pro Hs Ser Ay 1510 <24d8711f0063ddons¥is <212> PRT <213> Artifi ci al
Sequenr@el<2BRANT223> synt hetically generated peprtide <400> 10 Qu Pro Asn
met As%%%;d—ﬁsn Trp Asp Ser Ay 1510 <210> 11 <211> 13 <212> PRT <213>

Artifis X&gquéhte <220> <223> Synthetical ly generated peprtide <400> 11
<220>
<221> VARIANT
<222> 2
<223> Xaa = Tyr, Met, Asn, Trp, or Phe
<220>
<221> VARIANT
<222> 3
<223> Xaa = Phe or Leu
<220>
<221> VARIANT
<222> 4
<223> Xaa = Pro
<220>
<221> VARIANT
<222> 5
<223> Xaa = Glu
<400> 2
Xaa Xaa Xaa Xaa Xaa
1 5
<210> 3
<211> 4
<212> PRT
<213> Artificial Sequence
<220>
<223> Consensus sequence
<220>
<221> VARIANT
<222> 1
<223> Xaa = Pro
<220>
<221> VARIANT
<222> 2
<223> Xaa = Met
<220>
<221> VARIANT
<222> 3
<223> Xaa = Glu or Ser
<220>
<221> VARIANT
<222> 4
<223> Xaa = Ile
<400> 3

Xaa Xaa Xaa Xaa

<210> 4

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
Page 2



Lys Ser H's Tyr Asp Gu Ser Trp Trp Tyr Asn Ay Ay 1510 <210> 12 <211> 12
<212> PRT <213> Artificial Sequence <220> <223> Synthetically generated
peprtide <400> 12 Tyr Asp His His Trp Thr Asn Pro Pro Thr A n Lys 1510
<210> 13 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>

Synthetically generated peprti dgos00do0kRodosm2sp Hs His Trp Pro Arg Asp
Asp | |23 syPricetitdlly<gdiferatdd ppatide? <212> PRT <213> Artificial Sequence
<220> <g 3> Synthetically generated peprtide <400> 14 G n Asp Thr Trp Tyr

S A <210> <211>
E)rz(izé%é @2@5%}&% e S5 L300 AN, AOROBAPOST2S <210> 15 <211> 12

cl al “Sequence 19220> <223>" Synt heti cal ly generated
peprtide <400> 15 Ser His Thr Leu Leu Asn Asp net Phe Pro Qu Ser

<210> 5

<211> 11

<212> PRT

<213> Artificial Sequence

<220> ) ]
<223> synthetically generated peprtide

<400> 5
Leu Asp Tyr Asp Phe Leu Pro Glu Thr g1u Pro
1 5

<210> 6

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
<223> Synthetically generated peprtide

<400> 6
Thr Ala Thr Trp Asp Pro Asp Tyr Phe igr Asp Ser
1 5

<210> 7

<211> 13

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Synthetically generated peprtide

<400> 7 )
Ala Glu Thr Asp Tyr Asp Pro Asp His Phe Thr Pro Gly
5 10

<210> 8

<211> 13

<212> PRT

<213> Artificial Sequence

<220> .
<223> Synthetically generated peprtide

<400> 8
Asp Ala Arg Tyr Ser His Asp Pro Ala Igp Pro Tyr Gly
1 5

<210> 9

<211> 13

<212> PRT

<213> Artificial Sequence

<220> .
<223> Synthetically generated peprtide

<400> 9
Page 3



1510 <210> 16 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>

Synthetically generated peprtide <400> 16 Ser Pro Leu Arg Asp Asn Phe Pro
G u Thr Leu Trp 1510 <210> 17 <211> 10 <212> PRT <213> Artificial Sequence
<220> <223> Synthetically generated peprtide <400> 17 Asp Tyr net Asp Asn

Phe Pro Gu Gu Asn 1510 <210> A&7323doo3hdogsd422> PRT <213> Artificial

Sequenge 320 €¥23PrpSysp rebi Clal ryp peoeriat ser @@prti de <400> 18 G n Leu val
Gn Asp Trp Leu ProXd u du ser H s10510 <210> 19 <211> 13 <212> PRT <213>

Artificial Sequence <220>

<210> 10

<211> 11

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically generated peprtide

<400> 10
Glu Pro Asn Met Asp Pro Asn Trp Asp igr Gly

1 5

<210> 11

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 11 .
Lys Ser His Tyr Asp Glu Ser Trp Trp I%r Asn Gly Gly
1 5

<210> 12

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically generated peprtide

<400> 12
Tyr Asp His His Trp Thr Asn Pro Pro Tgr GIn Lys
1 5 1

<210> 13

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 13
Tyr Asp His His Trp Pro Arg Asp Asp {ge Ala Pro
1 5

<210> 14

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically generated peprtide

<400> 14
Gln Asp Thr Trp Tyr Pro Asp Tyr Phe 550 Glu Ser
5

Page 4



<223> Synthetically generated peprtide <400> 19 Tyr Leu Asp Tyr Asp Phe Leu
Pro AQu Thr Qu Pro Pro 1510 <210> 20 <211> 12 A0871 70003W)00ST25 <212>
PRT <213> Artificial Sequence <220> <223> Synthetically generated peprtide
<400> 20 Tyr Thr Pro Met Pro Met Gu Ile Ser His Ser Ala 1510 <210> 21
<211> 12 <212> PRT <213> Artifi gogd1 2600360 TER20> <223> Synt hetical ly
generated peprtide <400> 21 Met Asn Asp Lys Tyr Ile Pro Met Ser Ile Ser Al a
1510 f%%%?]gz <211> 12 <212> PRT <213> Artificial Sequence <220> <223>

alpR¥

Synt hebi generated peprtide

<213> Artificial Sequence

<220> .

<223> Synthetically generated peprtide

<400> 15

Ser His Thr Leu Leu Asn Asp Met Phe Pro Glu Ser
1 5 1

<210> 16

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetically generated peprtide

<400> 16
Ser Pro Leu Arg Asp Asn Phe Pro Glu Thr Leu Trp
1 5 10

<210> 17

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically generated peprtide

<400> 17
Asp Tyr Met Asp Asn Phe Pro Glu Glu Agn
1 5 1

<210> 18

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 18 .
Gln Leu val Gln Asp Trp Leu Pro Glu Ggu Ser His
1 5 1

<210> 19

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically generated peprtide

<400> 19
Tyr Leu Asp Tyr Agp Phe Leu Pro Glu Igr Glu Pro Pro

<210> 20
<211> 12
Page 5



<400> 22 Lys Ile Pro H's Lys Thr Leu Val Pro Met Gu Ile 1510 <210> 23
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> Synthetically
generated peprtide <400> 23 Thr Asp Ser Ala Ala Met u Ile An Thr Thr Gn

1510
A0871 70003w000ST25

<212> PRT
<213> Artificial Sequence

<220>
<223> synthetically generated peprtide

<400> 20 )
Tyr Thr Pro Met Pro Met Glu Ile Ser 285 Ser Ala

1 5

<210> 21

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 21
Met Asn Asp Lys Tyr Ile Pro Met Ser {ée ser Ala
5

<210> 22

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 22
Lys Ile Pro His Lys Thr Leu val Pro Met Glu Ile
5

1

<210> 23

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peprtide

<400> 23
Thr Asp Ser Ala Ala Met Glu Ile Gln Igr Thr GIn
5
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