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immunoglobulins (Ig). Each chain has two extracellular domains, which are

immunoglobulin folds. The amino-terminal domain is highly variable and called the
variable (V) domain. The domain closest to the membrane is the constant (C) domain.
These two domains are analogous to those of immunoglobulins, and resemble Fab
fragments. The V domain of each chain has three complementarity determining
regions (CDR). Proximal to the membrane, each TCR chain has a short connecting

sequence with a cysteine residue that forms a disulfide bond between both chains.
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injections of irradiated autologous MBP-reactive T cells. T cell vaccination was

beneficial to each group of patients as measured by rate of relapse, expanded
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final T cell vaccine product is produced by direct expansion, the T cells are

heterogeneous with more than one pattern of VB-DB-JB gene usage.
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| NVENTI ON [ 0022] The present invention is generally
directed to nethods of isolating antigen- specific T
cells and nore particularly T cells specific for self
or autoantigens. The nethods for isolating one or
nore T cells specific for an antigen of interest
generally conprise incubating a sanple conprising T
cells obtained froma patient with said antigen or a
derivative thereof; selecting one or nore T cells that
express one or nore first markers selected fromthe |
group consisting of CD69, CD4, CD25, CD36 and HLADR;
and one or nore second markers selected fromthe group
consisting of IL 2, |IFNg, TNFa, IL5, IL-10 and IL-13.
[0023] The nethods of the invention are particularly
useful for isolating autoreactive T cells which play
a role in the pathogenesis of autoi mune di seases.
[0024] The nethods of the invention also pernmt the

di agnosi s of autoi nmune di sease
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Su sequen culturin | ows t he expans
ofspedifc Bepllsl aa imome mrtwuée@lyéft‘ edfs miﬁgéwsegaé@ut@an@gms The

e141étﬁods é&qgoﬂtmybﬁf b{%&%t’ﬂ &fls g@gﬁ'& ﬁ al ahni nd ﬁﬁerest generally

directe vacci nes rmaceut |

c ooppsise inorgtingarpmindd cogpaising Q@HSqdmmefd feorT a petidng with said

I SO ate n et ods of the | .. 1.0028
DR Bt o MR R e b SR oy o Y e
C Harstandrkers 2dlevged Franethe gropp emmgg oBO069, [EH4; Cmsﬂdmfgand

d BRI EF
0o R o o5 Rissrot Mipises RS PO PIOLBETBRIH Of -2

capig, BNR4a8S] A 0GE9Land YIFN (top) and CD69 and
TNFa Sbotton) in amultiple scleraosis patient before

stIPPRAI e gpethods efthy mvgzmoe pregartiehlagly pesiuhfpt isolpting ayipecactive
83r s QJhdg?? ag z{"ﬂg@qh e p(aﬁl@%m@%lﬁ @ﬂ[‘ auﬁlﬂnfﬂﬁhflﬁﬂséh@es with

resi dues gure 2 i
ddﬂﬁmt’fﬂlam@@oﬁmﬁhe u@muomabawmt the diagnosis of gpiayayng isease

Qe mehfEb g&h@gfl;g@mqbqgg% Asekl %r(nb&m%ﬁ thla BffRacy of

healt ycontr e stinmulation -7
ZGMthOth@@TSMSSZOOS/ 024548 (left), after

21D e Rkl Br B SR a3 0y B b (i oncliR ot
DEBA¢ihdsBo RS CRItRATHtORT cill rdDeéd avtdimonse {i6@3d] To ai d in

t gﬁ Pl%gf Caﬁir b g}ogﬁ g"g Vacg&egrepgﬁag%getfem V%enr\]lgivta he 1sotiatlon of
sﬁdugerasjbmﬁe rT ceﬂsasuieaﬂlbbrbﬂzem optﬂ)ﬁlﬂl}Sfoﬂﬁ)wahb}GH‘ilbs;egmt or

tao the, mammal. whi.ch | .
TRHIRBERATE "TTFuo b s vearsigh SELE BTG g Geplrd i
t hpbeiSPECERS of mamTaI and whi ch may be invoI ved in

t he pat hogenesi s, of_ autoi mmune. " "cluster
oflﬁﬁf glmep%&q it alig is alsp Aresipddet é’F V%P&meﬂ araispha%eutwal

heJofipBsitions comprising antigen-specific T cells isolated using the methods of the

invention.
[0028] The methods of the invention are also useful for characterizing T cell receptors

and their encoding nucleic acids.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Figure 1 demonstrates FACS identification of cells expressing CD69 and yIFN
(top) and CD69 and TNFo. (bottom) in a multiple sclerosis patient before stimulation
(left), after stimulation with residues 83-99 of MBP (middle), and after stimulation
with residues 83-99 of MBP (right).

[0030] Figure 2 demonstrates FACS identification of cells expressing CD69 and yIFN
(top) and CD69 and TNFa. (bottom) in a healthy control patient before stimulation
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refers to cell surface nol ecul es recogni zed by
anti bodi es. Expression of sone CDs is specific for
woebdspisfoa particul ar |ineage or maturati onal PORUSEY/024548
and the expression of others varies according to the
st
St AL, Bfler bl iy %eglﬁéé 3o BB L Bd ftek Wnhtion
deWﬂthaftSldMes 8189 elgYIBP (lllght)t he cont ext of nucl eot i de
sequences neans that the nucl eotide sequence is not
limted to the speci Qﬂﬂgﬁ I bed, but al so
i ncl udes varlatlonslﬁgpt at g@gﬁ%ﬁg2§6§hlch may
i ngl ylginigmk eoti de  additions, del etions,
substitutions, or modi fications to the extent that the
val90a1]i Enaid iythe prdersindingob the reasearieationg savierel feps are defined
abpdiht;y to hybridize under noderate or highly
stringent conditions to the conpl enent of the
de H@ﬁg]b‘@dlt@éqg@ﬁ o& " selfrpntigan” epvred kereinfrefersdp e aiatigen or epitope
poly)ﬁ%ﬁ ?qt ﬁagi@e ﬁ)etﬂéjﬁx%ﬁﬁl Y{higﬁ Ig! 11\{1513113%39{9 in Fz{ld m@ling%i H]géysé %€
neans e peptide Or polypeptide I's not
I [ mrlseded in thdtepesise of Tnpomgbapd evigeh migsterintydebd i tte pathegenesis
|nc#mge%m%%rlatlons in that sequence, which may
i n¢1 Ud€ &M fio acid additions, deletions,
SueB3]t T orfelpstarof mltfﬁréntmﬁtn”@n Sconfmdnhizteexinant’ ab hsaati hedetn

var i.at nﬁ in the.listed enc ﬁet n the a Iité )
{ oF T 1P PP TRl PR S omed Py A1 ke difs SEtriatyn OF some CDs is
S egpeeific eor ce[lO835hrtichplinage o rﬁaturawlﬁanpam\e@ bl e sgirédaln

|de or pol ypept.i de, ans the
p05§<§ Pt raes P‘EC E%‘Fge‘%tﬂ%? %t%ﬁ%g@é“‘éﬁ‘i“’}i rﬁ‘?ﬁ‘ﬁ@g gﬁfﬁ’ﬁ"é‘é‘aﬁ‘m of the
elgﬁﬁyﬁﬂgcell nmedi ated, antibody, or both. [00361
"I mmune-r el at ed glgpase reans a_di sease in which the
i mRA0AH ‘Resivehirera” of “gydstivatiye thsrephe s sotrahelpuslegtids he

di sRasRes 1ﬁee§1§' e the Aliclbdil BRuERL A £A LS E ASES sp'éEi?ic sequence
aut oi nmune di seases. Autoi mune di seases i nclude, but

ar despighed) buialse incluges varmbensvn Brseayenke, which mayiadademiclgotide
r S

LR A PR e SURLENG it

autheidesetibed sehyaned wiain the abiligtio hriotizs mlﬂqrrrmdarate & )hjghly

< ?ﬁﬁ%%(ﬁdgﬁﬁ?ﬁ%?e e% %Hp?é%{ gq' te Qe%&@tted geq%gr?c ®m th? context of

t yp@@d@fm mhilpeptidesequences) ‘telvsmz;ﬁ ftolrré Qe dﬂmatmb &eﬂeoﬁ unteans that

on Skl||e i.n t art can .re ercei ve oth
s Praie 2 i Seske Ab U € B i BBt e byl
meinbindss vafiatidhe in hates@rhed, Wi inia® inclid@@mido acRCRditivagNs

h eé%%g):n%/); rsﬁﬁ:&ieﬁqh gll‘égoé g%tolgsotro]lﬁéei e())([cqggt gr‘rﬁ% gz'g‘ia%ggs in the listed
( i &ﬁu@fde ddtdity the @biliksO8 €litiParMetrhing }espt\.ﬁﬁb @‘chthé Jescribed sequence.
in o] ted herein by reference. an

n@ﬁ?ﬁ FUBrEctisC HYicq deedumdeserie as@[paéft @d)olypeptlde means the

ol pepandisd ff%is Mle ﬁ)rlhcﬁi%é §n mﬁﬁiﬁqquspbﬂskér difhe? B Eelf Mediated,
nucl ei ¢ acj enpl ates in
antibody, or both.

[0036] "Immune-related disease" means a disease in which the immune system is
involved in the pathogenesis of the disease. A subset of immune-related diseases are
autoimmune diseases. Autoimmune diseases include, but are not limited to,

theumatoid arthritis, myasthenia gravis, multiple sclerosis, psoriasis, systemic lupus

-8-



presence of a polynerization agent (such as a DNA or
RNA pol ynerase) and nucl eotide triphosphates, whereby
wext@ngson products may be fornmed fromthe prPOEMUS2003/024548

These products may then be denatured and used as

te H%%n%&éﬁs” alﬁm%‘ﬁlnb Mroi ﬁégﬁésﬁﬁlﬁ%‘?ﬁmy&m%égfd}ﬁest B&ase,
nunber and anount of €xisting nuclelc’acid may

f adfiflammatasy bowes! rdlsgaﬁbseel@;@nmn@eteemnm polynyysitigtapd gértain
OSSR elcly oy oneBRieT T Uity
Pppwldeedthmau’copoinypﬁecpsaam treatgbla by ihelcenipesitipne ankmethods of the
nbgzmg Venm%nd may be natural, synthetic, or a

modi PTRS P8 0r combi nation of natural and synt heti c.

[ OQR31] "HAR"megahs the polymarasohagomantios bt cﬁkﬁmplmh&t deaerally

ot R iR ous 88 A (RRSgn b, fl7 iR which i

nu ﬁicﬁ?:bta@ﬂ et BbeﬁfeSencS (HOR 1 ia BinpNficatibipteclifiqiieaitgrdisedected
speci c nucl eoti de se q} &%%f tenpl at e nol ecul e.

| OBliEuclpptiske oF RUEFS. TV 1 GG HiaR e abr HE SckfgrRlgFs m the
natbitkdice oﬁymfkﬁ&ﬁz@mpztgeﬁt ERMiak b ONA eRTAGoBAfrasepabl e

of speC|f|ca % binding to a sufficiently
coRptlenida iriphgsphaigs Mdsteby extersipnaieducts [nawf]fommd drom the
medhakRATilS fdatts MBAME Be GnBAAGNAhicdab &n%m@ ih 8 eWitng

of "T cells recogniZing self-antigens.

" Trasgtionethat ampifies the aumbey and yipet 9&?@% Agrleio doids which may
pr %cﬁﬁﬁtb %n%tlbs@ eﬁme%ltioﬁ. rﬁp{;gri%tsy d} 'pERAe i @ﬁ‘é kn?wn in the art
preventing, suppressing, repressing, or conplete
eI land may bavgsed frecont¢otien with terdiselosuie thgretnh e di sease

" l‘ r ,C
K75 Brle) S Rty e e P RS e o MU RRIM ey e
Su pmu%symtyettcher aneBicdion mmnlmbamhomdfmantur&ltaed sylghealc

ey pf the esent jon to
o TE] e gt i BEE SRt B R Ry AR o
cl nidifthti@pheastacapeble Re;mtlagss zngnﬁtlw nﬂmmasénucﬂeoaﬂwg&thesm

o S PSR RSP Rl B588%Ehm SR BB
dl sgmaw]e"Pro&"\‘i@aﬂé)ﬁﬂdl@ammu&%@%ama{rﬁ%ﬁﬂa%c dra

Isolation of Antig Specific T.Ce a. lsolation of
Mo ER9EHsAGM thﬁﬁ?fg%wa@ﬁ@ spﬁ?lécaﬁyé@}dm@ tP autfiientlycamprlemgpary

be nagtdndetRferd expanded in cell culture by
incubation W th an antigen target and antigen

pr &AL | "h@eﬂdeq:dl@ed dipreee” arcpns adisagse arisig|ap 8 ragaly ef §eclly
CORRLER zink BIE€ f cell signaling which |eads to the
transcription an expreSS|on of many gene products.
Thé004al k'-:-ﬁpatmﬁntd e5 @feaimd Weenepiprring keprotzdticomiag eniofel feme
pr

R aREldrfing oy BBoh, SRpkDIR olifrng e
antisgase. Preventing the dlsease 1nvolves admmlstenng a composition of the present

invention to an animal prior to onset of the disease. Suppressing the disease involves
administering a composition of the present invention to an animal after induction of
the disease but before its clinical appearance. Repressing the disease involves
administering a composition of the present invention to an animal after clinical

appearance of the disease.



specificity. [0044] In a first aspect, the present
invention is directed to a nethod for isolating a T

woebd4/onkad i s specific for an antigen of intereer/US2003/024548
sanple conprising T cells is incubated wth a

paQtlﬁagﬁgngpAﬁ R.spelic i €gigses the activation of a T
cell specific for the antigen of interest. The sanple

rray be Bn éﬁfﬂ%ﬂ@d’f\mquoﬂél igegeipetifie TICells 7 days. The
S a'EMMS] T%Ellﬁh%obe%tlbﬁmteﬁﬂan%& A cEf‘l’| Buldid Bygﬁ@ubfaﬁ&n 'lx/ﬁﬁ §n

than 1 day. The sanple may al so be incubated wth
anfRiggsh trget andandisempigscengngiesiie Oncelaetivaipl eclivapdarad cmplex

| neaRAdESt ngnaﬁlgg wathl EBtoftHé trérﬁﬁrﬁ%tﬁﬁﬂﬂd é&)r&gulg 8f mdt}Feene

sanpl e may al So be i ncubat ed e ant i gen
| eprodupiani® ifatian defiribed herpindakenydvahtage M@enmmumwemﬁc

Wi tﬂl;r altcﬁx?at%daf] I:éllg? at{x gige%ﬁit%atl tnhha?lﬁ 1s% a'a&%' ¢ cJﬁ%ﬁP&lﬁ% antlgen

e 1ncu e an |gen ess
2|ﬂﬁﬂﬁmW{OO45] AT cell SpeCIfIC for t he antlgen of

I m[f(fﬁf?]a{? tpgcg,t S rlessé 1%xt/ee 1%}; BE t?g nrﬁeéth {OH? ]taglagaT

as celigthat is b@dlf&ﬁm anﬁgdﬁnsﬁ‘hlﬁereslf A aﬂhpw adraghisingceédlls inagubated
be i. olated b

0 b st By Yoo SR hyteR e bofRpR oY & Betf speeifin gt

(e aﬁhgen@%tétést 'I(E@&%tmpl[e 04 6¢ intheatanyitlgme amtigeh R’drﬁrts Fidays. The

or GRB R TPy b gt Bt et G s Ry dBpre simple may

( MaXsh be McuBatdd g8 hind dgeﬁ F& ®dss thak N6 h@.ﬁ& T8 RarBble Al 816 BE
may al so be an i munodom nant fragne |nclud|n% but
4

notmcubat?ﬁ vilythe gntigeg ordens ghag 3 2 dgursy égmaleémyelﬁc ncgpated

VBRyith ii€arighd S8 RsPhart 8168 e gﬁﬂple iy ?leb Be fhcubated with the
conbi nation of two or nore individual antigens of

i nestigestor lpgdhpntt bpyes. T segels repy asoderinapheted with feraatgen for
usgg anagbinate the T cells may be any inmmunogen

ﬁ I's capable of eliciting an i nmune response to
t h éOMﬁl Ageeelisbecifiqfoe fheentigeTiod indarest way itheg ba isolatpdrbyrselgcting
be r ve
T e P Bl SRR o S ARG subsets
f r afaativated ﬂ"d:bldﬁrmﬂebei y@ited/by seldognehi T ciltewisictubseispavific gene

ant SO be .an onj t fragment

né foglﬁ‘lptﬁ g gy Su tooR (Ialfaﬂfersn(:e #ﬂ“dvsng:@&n dues 83-99 or
(rjesﬁ@(l%lﬂ]e Tﬂé&mﬁ@rﬂofdﬁtefd%clﬂﬁes alyfeﬁr&m&ﬁirot&ﬁQKM), protfohpldb
erivati t her.eo tivatin al s e
o Diin ARG Sligeseaofis 5 Eon i p AoioH © stmment thercot
Pmu&&%@ﬁbﬂﬁfb&%&nw mh w aihqa;hmasadnmaaﬂt RegA hrﬁﬁﬂﬁlg, E—J’t%ot

ﬁlva% ntug%g be used one or nore tines

e fo é‘F% 6‘?qu“€ 15 bl 700f MBPi Hherpntigen; (ﬁ#ré?ré%tmay
[ OQES be Ib&nﬂ_mﬁﬁh |o§’cv¢"89& e H{dﬁ%ﬁﬁf aﬂﬁ@elﬁ%\f imébR! e

ri sing nononucl ear cells. The anpl e may be

| s 047 e Ghe aniigeny g5 @ dseivatiym dhergof, ms@de a@rvatf:eth@ls pgus 95] beay
fl th@ﬁu&fgeﬁ‘@zhm 1s capable of eliciting an immune response to the antigen of

interest. The activating antigen may be the antigen of interest, or a derivative thereof.
The activati_ng antigen may be MBP, PLP, MOG, or a fragment and/or derivative
thereof. The activating antigen may also be an immunodominant fragment including,
but not limited to, residues 83-99 or residue 151-170 of MBP, or a fragment and/or

derivative thereof. The activating antigen may also be a combination of two or more
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patient or fromthe synovial fluid of a RA patient. T

cells frompatients with other autoinmune di seases
woayodwesweini | arly isol ated from peripheral bl oedTaseloen24548

tissues involved with the di sease. Mnonucl ear cells

myndmd@nadtﬁaﬁ% dnﬁ R e AN BnP ¥ntigh$ i3 bg ﬁ% ohd u%alsﬂe%es
t echni ques known t those In the art inc

noto actifigte d¢elpspecifip fypn émt)gegpﬁmeéﬁt s. T cell s may al so
be 16 [ §f ehef célﬁ 51%43160 % CI% 5}%’ sHm) %f%g:oﬁgﬁénggé mgr%onuclear cells. The

selecti on, Irve
t heamadé mfay) be snkatedfmndhe pénp@enabblpmd)@hmtebral gfinal floidl df an MS

coPtie ol PRSARMLHGY <F A PRk ol gh iR ok

rramktennrmmneaiyieaﬂes may b@ﬁmﬁaﬂpﬂﬁiﬁt&dﬁoﬁfpehbb&’rﬂ&ﬂood@ﬁﬂ/br tissues

sut f kesfor i dent f activated .T cells

e afie v eneigaieo, Mpidp s Bk s s in tegmple by

CDaﬁng bﬂn&if@@heﬁ}%&?lq@e@ Un&ih &)%Hose ?Dﬁg latt Sno%ml@abdltmof\llln}&lted to,

ion,marker found on B .a npoctes

ceFicg ér%a%acs%vwsas &FE nyple B}ééfﬁ%l?osgws

| S sel@ BRI He@tivE Qleaioh) dt&tc%ﬁhbfﬁaﬁ&i théredi¥or HpFebibSof pﬂoaucts

a TCR cor ecept or and i s narker for t hynoct es, 1-and

TH2 TWJ@ T cells, nonocytes, and nacrophages. CD8 is
%&ne BERG& %rqaenﬁ?ﬂng & nggard%@ry séleéun@fspéc%tgd f cells

ce s is expressed only activat ed

cemag be p@dswfa%mprkgww@&mm n@p@bmmorﬁbgmﬂ G@ll gnrface

se T o)

el Poieeue iR T R R B o itd £ OB DS

st Cia§l @Pas\HIA-OR, ICD28 canid WA 1136 1CIPG 13 wa parlyreg & patiod errkep found

B

a aarker fdrcaptnptedtTedeﬁ!; snd B pallsoCH4 &.sa midc@mbptoh etd iaimarker for

or B nmacr an
oftiPep e ednd RS TeghS oo b S REEP B Sdes Saha
ot MER qofﬁagﬂctyatndds makérSor @tttb@&& ¥ celil CD184£1slegpro®yd by in
i sol at egﬁ% positive selection, negative
sePdrpe corrbl nation thereof for expression of
ce [dOSG]UCélﬁﬁﬁffa@ﬂﬁ@rk&E @cﬁhh@@a‘-ﬁv&ﬁr sé’l@&tﬁh@ rfor-lécﬁﬁtédsl“ &lls include, but
cytotoxjc. T ce [O
& o hiep, ¢ Fi) dng A G BRE e stpsiy el
Pr esRBfion PSR iRRp éﬂd@lhtlbg the TOHI] re@bpfor P&Bw!q} Jﬂdt1§ Eégsed on
cyt oki nes Br oduced TH1-type T cel é’
r eSpP6nad C &rf@llsr@-’»éy%mmb@m glygaprteip @u@nsrae@qmbqﬁ@)platelets
Wﬁﬁﬁécﬂl?e% ah@EndofRid el : @54@§t 'ﬁ{ﬁf{%q”o 2lé_ll:ellst YRGopha§&'and

i ncl udé, but are not
i ndendritie enlls(GPHNF 2areker f@mrophagemmmmea@m cells. Subsets

SRS PR PSR S oM 1

[ n@thiEatlob llllter@(ﬁforlexmism of oell dukfads gehb_pfodudté_efllﬁlmnii cells or

! Lé)}'tg’(bxil?bfbcsé% Eé.g(?,fCﬂ;l &sebiﬁ) may ‘al so be

[0051] Cytokines for identifying activated T cells of the present invention include, but

are not limited to cytokines produced by Tyl-type T cells (cell-mediated response)
and Ty2-type T cells (antibody response). Cytokines for identifying activated Ty1-
type T cells include, but are not limited to, IL-2, gamma interferon (yIFN) and tissue
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i sol ated by using positive selection, negative

sel ection, or a conbination thereof for expression of
woyom@kiseo gene products of helper T cells or cyComsxi06/024548

T cells (e.g., YyIFN vs. 1L4). [0052] An acti vat ed

T111 - c for, an n, qf. | nterest
o Fge i (g Gk oes DRy Y gpieaoens
CLAAuA bY no€lAfed bl 24, 1IN, ldr ME@L— 18I S@bsets O icABithSlso be
thereof. An actjvated THiZtype T cell specific for an

an‘@‘i’lg‘féﬁ’\ by PsingRQstive peleqiiy, nepatiye seleqtiony oataéembylaﬂon thereof for
d&ﬁ}és{ﬂﬁ My%%_lﬂﬁ gﬁ%d@ﬁsﬁf&a s%p% cHQQR! QY yIFN
sp'escIIf41)c for an antigen of inter est may be i sol at ed
[Oiggjﬁ I}E] %k&%}ﬁ%{yﬁe tl“tg:"é)ltl spec ?(?]ra %ﬁgetnhog?ﬁerggt hﬁ&§ ‘be isolated
cowmu&atfylﬁg]cars tleud exqRésis mmﬂﬁrm@mi 1&8ly] THRA, @& a
TH2-ty cell gemflc nt| n, of interest

rra‘iPnB’é“alt‘g‘thﬁ’feéﬁ Y qtyatd Tf*]yFyﬁﬁ cefl precticpr P agHIEof nferest
CLRSy alfdHo isCH@ by {dentdyinks bl that MEﬁess(UD@ MATDANBEIRD with
thereof and cells that express CD4, IL-4, IL-5,

| LIFNY or TNFe:gAn gotivgted Jrrdityra(T 6H “ptveiedor qntigernyf ptRkest may be
g t?feriﬁg%gllg tﬂét ¢ %s;d]y , @DangoRlt MerSed §E1B 0% a

of @ present invention may
becqnd:emtlpﬁ ﬂ@dsot)yA mmhmﬂblse bt dctivateeBhintype € sell ksonwbu2tigpe T

b fetSpldind R o fihighb ARl bl A% OLEPAMERIAAE Al R expross

UOT escence actlva
SOCDB%QZ[Q‘FM)S IR gFie, ITNIQ’Ielok asmnbmatgm t}mmflan@celhlﬂﬂt

chr omat n on of re_nmarkers
onC*RES? &&p@ﬁf‘i JJe1TTﬁ“ %jﬁ 1§eﬁp]e3r Pb? ’ilaﬁma ﬁ%r‘??f/ nor e

St PP83] THRQER! Pro@atdhised R phitbietor Yiedalivoiel AR tHehdfivated T
selects for one or nore narkers. Wen i nmuynosel ecti on

of cellnat e Presyns inyaRtloe eay; e idsgtfied by iapymeselersion feghpiges ng

FAGRwnlth ehobdVR tBY arfWhigh dififeahsYdica mculbﬁa% Bt nBBEYmBA to,
| abel ed wth different f.luorophores 054] Manetlc

c eﬂ‘lmf%?@?ltcie Agied calbsqring GAGSY Wﬂ@; @ ﬁ@ﬁtmmam ged i ¢
agé? VS BIReRELeQlon bf B m@rsn activated T cell

po ysacc I"de coat . © Progfoer ab(f* ﬁe ﬂ%qésr 0 agévase magle may
aplsr rsxforaedeinipn6 O mels Giees, eﬁlsreimeadln stpepasitivelyred negativeln selects
Vofo?ﬂ? &Q{P&E m(?iﬂ(% eﬁ ﬂ%@n g@étlon%[”t\@o #I‘XHAI‘% ﬁ’larkers 1

lan cell. e mcro S are prefera ysrra
e npafpinmedinronpratiep using FAGCH, |tk el or espdiffsreonantibdiesthmay be
perm.ts_rapi f|C|ent binding to cell surface
an a&dgcﬁgtﬁ@:{ﬂeten?ﬁ%olx% ads preferably do not .interfere
Wi [0h54]| Mugretit Oﬂﬁasfoftmg nay e lpemiﬁgd asiap h@,er-paiﬁldaé‘mau@mlcrobeads

cotprig! faS e ind it L Hop PR S aa

Vi appaoﬁlﬁ@tellycmanaﬁdﬂmay i dia;tﬁetérl HATdvea 061us about one-millionth that

fluoresc .- 2004/ 015070 PCT/ 003/.024548
fo a typica marnmailhan cell. TlCie microbeads are prefe%{a% small enough to remain in

colloidal suspension, which permits rapid, efficient binding to cell surface antigens.
The microbeads preferably do not interfere with flow cytometry, are biodegradable,
and have negligible effects on cellular functions. The antibody coupling to the
microbeads may be direct or indirect, via a second antibody to a ligand such as

fluorescein.
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[ 0055] The anti body nmay be of classes 1gG I1gM |gA

gD, and IgE, or fragnents or derivatives thereof,
woned4dsarg Fab, F(ab')2, Fd, and single chai n PCT/US2003/024548

antlbodles di abodi es, bispecific antibodies,

Edﬁggld oena%l bt L %0%0 0%%}: segIa%Q? %hkfalf% %‘CD tcullff %Oér ayﬂ-x%nts or

a n tlexbtadye;s thffrédfnntlydlpgl Fal, iFexB Yahitlj dod dlylgle@ham mltli:todre&,Silabodles,
th g{iﬁ&fgmm ' Ehd1 & X&S““gé?f@% {b Ilezlsge?ntd Sg‘lé‘g &h%r@gfc Tfhe antﬂ%dy
aC trlay &t & ghohodlehdl sutibody, E})O@Gﬂﬂﬂmﬁﬁocﬁlﬂ affigicy pubidied futibady, or

The antlbody 45! l.so be, a i neric ody. .. [ 00
Th&weies BSTRPL ﬁ‘E’;?X g ﬁl&%ﬂ%&éqnﬁﬁadla% SRef 10535{’ {’H Ogﬁ gene
ONGrdAlictRPEcRiCReBtvakd T cHBDbi dRquadkte fRlvPaRiclidM. The antibody
nmoi eti es known in the art that allow the

i dERYiRFP bapichircanaMtiodY.sel ection of the activated T
CelidosbPTHUfBody BayPhY de@i‘i’%s& §¥ BReunsbhmEhef %ﬁé btﬁﬁéﬁ ch@iical,

be conjugated with a chem cal noiety such
f | pentids s pplyegrside meigdies kot the agidhat gy m@ddwﬁaahon and/or

fly Eﬁl%ﬁ%f]{ﬂe)éc @ gl’le&i:ll LihRAME a'ﬁﬁlyod?% Ecﬁlﬁh aftR Ankdd) Say be

tec ni ques I nc Ut not

fl ueme&t@nwém éadtenmal wiieseduph wﬂumcqmm)ﬁn aftieated T cell

an

ST, Tt 50 RS OTIAIT SO D Bl i
Bi tbtnamt hﬂiaednm ;lyorescmca @tm“amd@dll gortieg (FAGSGNrIhe bytﬂa)dy may also

o R e PR 68 B8 St T el e BLEoAS Ofeny

c e IHiots®Q Gerrn@,y) [Aﬁ%ﬁ]zat&b’f celEbdund tiy & aragneemapi}ydslsaw agbely may
duc the . a t bod nd t ene

P O el Rl ol Sl e Dor oy B sofl

cel[005FpFbraet-sgane eﬂp@ﬂcﬁ@ g@e p&)dﬁléte,&ﬁ@zdmabdyi rﬂw directly bind to the

concentr tlons ne scen

( Sereiro st g0 Uorsre R Terr el B0 oes Ge P e
us @@pbQkd st c&@eﬁ@iﬁoﬁ@ magﬁet&mi&és@ehehﬁos@ﬁ]es CERITRES eOd).,
conventional fluorescentl beled anti bodi es

be Negfig Mer\pel 0drid BP0} mayy 1@64 of Rl §51catah &b 1oyt g?ﬂ%of

celel éééf&a&%vﬁﬁﬁhﬁ%ﬁﬁ%s&%ﬂ? 1aBE16E MEbodibd MBF RRIBE E&msitive enough
contalnlng I posones nmay be conjugated to anti bodies

wi tideters thepaespraeof thye cell syrfeceprpsgssed geprpregiet- dilrasorhegs-

de O] il 11 |
OSSR bS5tk o GABC8SE SET N s,

Cytthﬂwh}'@élowmgeie@mqm&dl}e wﬁyu@@e exiuepsedgene product.
i lpﬂ%%g b il 1‘51919%&@ uoﬁ?c&é\'sg @geoylﬁésymetaﬁu@o\ﬁg? yfly be used

a

[ ntaﬁmhhedbdrzngeh‘eoqﬂs o‘ﬁlmnatwély,l tb avagd killlingrteg ellly by

se (Prelgn%eg 111? 08[,! E}J’F] 11{5%10(:61‘ ular lger%éeo n%dugtel% ft§ u%gmgély sgcr%tg% from the

antceb ady be ﬂetécheﬁ aset ik secmtéchh&ugﬂ'the ce:lameﬂnbmm ndinphy“caei”

be a, doubl d eC|f Ne f.or. .

o P o e Y oot T eh S BPE By b el ety e

I ntsf@écﬁﬁd foAtweb dlffbr)an@ntlg@ﬂsi ()b iefaxe&d REmt Iikibduct ditigteest dnd (11) a

surface _protein e any surface marker, ent_on
cotoel SERe Beaiai. A KT gy RGBSRy SHEGE GG bresont in T

(e.c8ls, ngaélt@&ulaﬂd}@ylﬁﬁ{o@ﬁeﬁm geh@du( YCDA3) I Bie othﬁdnﬂilﬁ)dy may

the cell surface protein and then i nd, to the
i ntfirsiddnd t [ﬂg:rceg élﬁgacs PesiRie andghen bind to the intracellular gene product of

interest as it is secreted through the membrane, thereby retaining the gene product on

-
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interest as it is secreted through the nenbrane,

t hereby retaining the gene product on -13 WO
waQo/@45070 PCT/ US2003/ 024548 the cel |l surfaeeT/uA2003/024548

| abel ed anti body specific for the captured gene

B{ gld X %]El s@r? 'E{ﬂﬁg‘fl?‘g %{%?%'egpgmﬁ rlt%encagi%l%d %ﬁ’e ;H'E) t 91?1% gxen
T belded (thand to tht capturedgeme pradadt] whible altbwsIhd selebﬁdh of the

 PER B0 [5Bor o DR T Gttt D] PO %8 <o

fOﬁﬁdq@ﬁ@ﬁ&ﬁﬁﬁﬂb@&ﬁﬁ@%ﬁﬁOncentratlOn on the cel
surface, For _exa IFN%19 dlsplﬁ%ed at a
f

MBS et oL G kiep e L5 U GRRSH RAIYGERgnation on

Si Felcafi sﬁrPac& Qs @xa%fplé WFM@ ﬂis{ﬂldi/e;&rat ¥ lfv&b&%@fh@ﬁ&i &ithe cell
Assenmacher, . I mmunol

26 lwzf&@e M‘il)kmeﬁ@rsmﬂmrmth@ﬁe nymﬂcelhlées V@bw@s@édn Ehssetimacher,
gﬁ g cg T é}a fmmunfo? g?(gtlh 98?56’; orrfgén %@E*t%g%%%ge%%gs&% )(/)n Bhee

s or ore~con
u s eell fuofacy edsxe/ehmdmgl ﬂ\tmeescgﬂﬂg Rabnked afmhodtee pefforopbose whtaining
i nary ski the art.  w

hivote sy by vifl s r b T8 o P iy st in
an the artribill ac@khid éthergafhmqpé.ﬁdudﬁt&nﬁ@mﬂ selectifgaaxtracellular and

activa T cel 06 The, T I i sol ated by the
P SR e S ST CEHED 65 ar | east - 90%%
fr gfnﬁmmnegrs ?/él?@éblatéﬂ‘l@ the p%fdnslgﬂa;trlﬁa |n’$9 bb enI lm‘ﬁhé(ﬂ bjnaﬁeday%%
at | east ofr 00 e T ce al so
be figay Videbloed, 3? Tiegimasalon fesrichcy at s 357 Deraviole
C elbio%d nmé meﬁ@nﬁ‘; als$ B4 @ﬂrﬁ:ﬁe@ﬁ dt AstosRE S GhbRBIMACTE: T
| sol at ed Mbnocl onal Antlgga Specific T Cells

[OO@!E]mqy.rﬁIS@ hedgodatefl 24 49581 N9, 5% Hempyheledieodi nvention i s
directeg gy eJ %kloﬁﬁ%ﬂdg’e&-sﬁ%ﬁ@’i‘ cefiyt i gen of

i nterest isolate he nmethod of the first aspect of

th é‘)%ibB@\ﬁGC‘PWﬂct 8}? presgnt ipveptiefn is gFecrd tPélTy(‘@ﬂl@a%glﬁc for an
i o?ﬂl?&ésft isgla{Ed g? ltﬂesmétf?%]the' ﬁ}staas%&g gﬂ?%;?@%% nvédien.

pres t invention is"directed to a ne
| sol at i ag Iolatiog df PolyielonabArtigepdipetific Tirllsone or nore

gtﬁ%ﬁp fh dgptfhlrﬂ Eép%fiteﬁﬁ: refer® AR NGO ted 1 Imitho &y 1s%ldt1§g T

one o nore antigens, which cause
ac cellsghitere specific foebhesor eqre entigens dtnterssteA samplo p@mpnsmg T

ant El%?g]?ncutgte%%l r%g)g ﬁfg&é eﬁfcl&%ﬁ, \91{41 us{;@% g%tﬁgltlérg&"lscells

pr epe&[ﬂc fonarerl noe ar{u@él&ST caltsespélélﬁxdot snermaynona@argigens may then
g)e(é?grésgg e ea(f?:ljrg hg%%stt z}seer E@n { owhhe esgr{t mvel(x 3 pJene usage t hat

are eaéﬁ specific for an
anéenThd T lcéltseﬁa@ﬂiave d h&erbg&ebilsattdra yf WPUB-Fhyee @sage that

het er ogen ous [n of 3-J ene usage that
exSFUES AL V{*&WD%\%O%@%P&W frigretipkhg T cells
th %y%% nandd Moégneé\ﬁﬁa%&ﬁ bf VADRIBSERhé Qs%ge 181 Phesddifferent
celI'S conprising a heterogeneous pattern

V{ FOBs3vhiqhargyenseifio Sergeorarthpn pee ansigen Qfgnterest As described below, T

cells comprising a heterogeneous pattern of VB-DB-JB gene usage may be used to
formulate a polyclonal T cell vaccine which may prevent epitope spreading in

vaccinated patients.
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formul ate a polyclonal T cell vaccine which may

prevent epitope spreading in vaccinated patients. -14
wERRAAN7015070 PCT/ US2003/ 024548 d. | sol at edPCT/US2003/024548

Pol ycl onal Antigen-Specific T Cells [0064) In a fourth

aspect, .t [ ti ' ' ted to T cell
apoo 114 PapiafBoivgpnlAadbtBpecn et 6Bl 0T o oS
i s[0a4)eld afpurtihespecstthoptewht intantibhisrdireaspeck calf spdedic for one

0 e Py et B € POl et of I Pty Bl prop

pr&semioni nvention is directed to a nmethod of
determining the relative frequency of T cells

specific far gne.or. nor ntigen interest in a
saﬁ‘pl(iuaﬁ'ff}%’ég @Pﬁ‘ﬂ?‘h"g Qf‘r%élg U erCﬁ-&?lt 'Te“gel |'s isolated
by [0068] Invext fiftichspdct, tiliecprédentsitivention ishilirectedits pandtodod deteemining

present..invention.. 4. D agnosing an Autoi mmune Di sease

[ oBB &x1a6%y HEausney AT T&iflscpetafe ey dulsy ekt gt 142
patangké bnlidtdmadingiht ainfbatRé T cdilsiedsed bathe hetididad tesed or

by _oht ai nj ng a sarrlFI_e froma patient and isolating
authgrdaseects\pk the PLesPitdGYi9he net hod of the first or

third aspects of the present invention. The

au oiDmmgneingianeigcinimayndi@isehiseagnosed by conparing the

| eyel autoreacti.ye T ells.in_a.patien -a
colPghn kR pE3GI0r i oissp sy a Berl bl b o fanune
detiea’t fAad bé Biagmsedoetiadsingh sdinplé fomratpatieht ahd isbletidg f t h
aspect of e.present .invepti.on. 5. Mnitofring the. .
o Bpisadvg i ST ie PN 8F BF SBLOE A RS PR DGR iy fntion
S_S PRE éut&fnnid'mg di3ER6 aiay be ﬂiggxms'e(gby coRipafibi thie ﬂeﬁfeh wff%utoreactive T
i sease nmay be nonitor y.determ ning the frequency. -
of calluR BaRet e opmal T v ot Slivaebve F o v e eiamed n

W bEboftfAndeil e IR HR B0 oS B8 Fieth iakpedCaT MARELR ientiod.ne

fifth aspect of the present invention. The severity

of _synptons of the autoi ne di sease nmay correl ate

wi $5 MMt e Progress of o AREUPYERG DIRIS. | 1 addi ¢ on,
aﬂ [ooaTY BlaaSs%l vdnith %sb&t BEHD @resat invallati(ﬁ[ goditdivude ﬁileédSSmiajﬂ be
the sanpl e y be used as an jndicatio 0.a

L1 BPTORE B AU e s PR M S E bRt § el fam
SY paieaiwitR AddRsininfuRa tistRe irlcserasiRe heth ettt pect ¥1MAE Bvent
appear. 6. Producing a Vaccine for the Treatnment of an

AutroRRiaEn heyes@Hy af yowiays qfthemteumppng disrastmpy erelaiewith

Pr @& b VS0 ok@Pivedr &PIRA AT affBYreR iR IHRIMABEr off OF
treating an autoirnmune disease by inactivati n?
audpeagiiveJecelts wehg sampie may beaised agpadpdigasion i aply( tegetments

gggﬂtﬁe@t@%&émm@ﬁ,@Qe\ieﬂtf&'tﬁégryﬁlp%sdﬁw $: 0 the e Sle B £l the
symptoms appear.

6. Producing a Vaccine for the Treatment of an Autoimmune Disease

[0068] In an eighth aspect of the present invention, a composition may be produced
for treating an autoimmune disease by inactivating autoreactive T cells which have
been isolated (and optionally expanded in culture as described herein) by the method
of the first or third aspects of the present invention. The autoreactive T cells may be

inactivated using a number of techniques known to those in the art including, but not
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of the first or third aspects of the present

i nvention. The autoreactive T cells nmay be

wonemioisgb ed usi ng a nunber of techni ques knowRCTWS2003/024548
those in the art including, but not -15 WO

2004/. 1.US2003/ 0245 [ i cal

i ngc IP%Z ’i fcger?!?ogl-rli TPl B latf‘% @ﬁ%%?rgécgwf \?e 43 b
mayrdservepeidebafad oekfidietactiefion asing a adrhiesr of welotiqueakidwh to

using a pumber. of technjgues known t ose.in.t

o e o B Erotine: S Po) SRS PPy O S e pelow,
As tesoRipokieieh ﬁejz Bisell Bea ¢ORO T &d%gwtb ditedofvarbedlisas a
vaccine to depl ete autoreactive cells in autoi nmune
patané’H’t’@“m[R?@g@i The conposition may be a

Pha6aBee ud b&ﬁﬁosﬁi@ﬁ'ﬁﬁ? ik h@ﬁam\%uuﬁaal %&ﬁmnpmdw &8¢ be
usi ng et hods well known in the art. Pharmaceutica

coPESEed Wig ‘Wé‘é‘dis Al kppwe th? a4 IPharmaceytica]; compositions used as

t h %E&Bﬁx'é&l' aﬁ§ clnﬁcatl hﬁr&p&ﬁﬁ:& ﬁﬁ'ﬁé @ftm@hiDe aé@dse br ﬂbo%&’ér?ﬁﬁ? be
duced those of skill, enploying accepted

pr mmgiup@c&y thpse @f gg m@owcpmmﬁmles ofdiagnosis and treatment.
p r 'Sﬂgﬁ lésra?e i&{b%mn i atrl.h ﬁida{ré fet ﬁﬁlﬁil ﬁ)‘i @xa?_ﬁ)ﬁle Elpﬁiannwald et

for ex I'n Braunwal d rison
Pr whmqgl, élsrrsbn $ Ptimoipled of wdnn@h Medicitd t1 lhthE?di ,,McGraw- Hﬂl

Nb ew tYéogfé % S Q? wﬁl\% %01[1 o%t%]%)( fle?e%,]r)ce hgidgiinp'lf‘he

i's |ncorpora éence
ph@hmmﬁemﬁmdabnmammHmanhnadmwymbedadethménmdhmowany
ani _fal

e. ben effects of
e Roibax Bt paRteinfYHRED o PR i bR REH o

comhmawbmmhdnﬁymhmmdnnnyﬁﬁImnmnihﬂﬂmﬂmmnﬁmah a. Vaccine
[0070] In nj nth aspect, the present invention is

drawn t 8 a" ¥EWSositi on produced by the method of the

el gmm] aspeiath 3pect, hige p&ésaﬁteﬁ{rentlﬁwﬁ [kdvaito a'Ehﬁposition produced by

05| cCi ne, used to
deﬁ e PR iaRR o bort R r e e B SRR QR gy be o
7. vAS@, WRith ny b RsiUb AbpIet aﬂoﬂaac&ﬁa&“e;eﬂ@m&ﬂmﬂml J)atlents
tenth aspect, an autoi mmune di sease may be treate

patients wth reactl e T cells by admnistering a
G oo It AL AB ARG HER nt h-aspect of t he
pr 461y In nieathtaspaot, af hﬁomﬁmiasinsbase Magdy tlegedinjadeaitheith

| etion.of aut eactive, T
correriiRerEos by afiiihis565 3 Sompepi R g Bbhmogwect of
aUtth}ﬁa&ht Meenﬁoﬁ eﬂﬂeszoﬁp@amdn%@g)emmw QiR may lead to the

("monogl onal ") or rogeneous ("polyclonal™)
patdFJélF‘iﬁ%n faufo;ﬁag‘[nse T]fezl fﬁapﬁsea je. dinical studies

I nqbeRy & tabdhe ﬁl'd @(brﬁib'ﬁé@ ﬁu@@hétﬁeﬁscenﬁ&%ﬁﬂsﬁg hambgéne&@us
nmonocl onal T vaccl nati on my show a gr adual

dedT m?@cmalé’h@ heF?mgﬁnqoys bgalwﬂgmal’mpemms HSHEPPYB gerp usage.
g 2 : C?lﬁucai udNhdiEAS aa% ;}L&Jiﬁn{uﬁé‘%ﬁﬁ{s LRt oRREEES MBnoblonal T

origlnate
cell vaccmatlon may show a gradual decline in the immunity against myelin-reactive

T cells. In some cases, the reappearing autoreactive T cells may originate from
different clonal populations, suggesting that myelin-reactive T cells may undergo
clonal shift or epitope spreading potentially associated with the ongoing disease
process. Clonal shift or epitope spreading may be a problem in autoimmune diseases

mediated by autoreactive T cells. A vaccine comprising polyclonal autoreactive T

-16-



di fferent clonal popul ations, suggesting that
myelin-reactive T cells may undergo clonal shift or
wepdsps7epr eadi ng potentially associ ated w t hPCDAIS2003/024548
ongm ng di sease process. Conal shift or epitope
lem N aut S es
o B B i Bl A o TR SRS vy
poIpyaﬂﬂeant]acﬂbnal skiGitor egitope sﬁreadw@ 2004/ 015070

Cgéﬁfqg%ég%ﬁoss Cagzléyl&sélpggpn? gf:ﬁfgo%g L n 1c 1s ad 1n1stered

p r aolyl a&yrmeﬂ)ﬂxstthat@blﬂeml theifinfehdal pugosé. @bﬁe}&ﬁip&a ddhﬁgmtratlon may

The ¢ osi tion ma be a phar ceut cal
o B R e O e Sis By iy B e pggoular
ac hihteaperifoRed rrahsdefisl et@an@lﬁﬁdwﬁemtrﬂéfeb% ém&ﬂeacal or
adm ni stration may par ent er al ‘subcut aneous,

i nERERYERTEYAT ORET- a%lﬁetr%amalw OT{CARGUEGRrafministration may be by the

| Nt ARMAES: Uthd pharmlabutis @6hb RRRAL ma} HAARGRIRRId parenterally by
transmucosal , intracerebral, intrathecal, or

i n{oPRY EHeqtion oF by stedi pyfusianOEsTERS vel y, or
COonGeHay ?H& hUsag@éM1ﬁis§¥eﬁ%dy% JOFNAAR uhdh thé §ge QxBhealth, and

route. phar maceuti cal “conposi tions

adeghs pfeihé aeogimnéﬁwﬂr%ﬂcpycunynt tgatmest, ilfrﬁnlécl%/qqaﬂlcﬁ of fgatment,
ar %ﬂ&' fle nRRNd %h@éfgegy@ésfrécﬂghe 5RO za%% %?thg Q&lﬁgl?stratlon of the

adm ni stered ma dependent upo e age,
he ahatimacentigal qmpgfhhom fmatyfe largecénoiiginto ,prddmmjtho ﬁes1red effect,
co
Sﬁ}%ﬁ @9 % %}{ae @hreac! ggtxﬂs O;Iré 863) egcpdc )H]Ig grseg% 9 sggenth
f o raspeh’eofamsnpmsseat maetntlom, ipfichidved, aphthe amomtmlmeahsease is

b d
GodTr iR Ee e, g RS o BPal Th nB ey otk s o o
celchuseateerstegdeatffects, sach ms/uﬁtaﬁcrbss réeh;eo@se y@rtaizedaspect

t t d th
A L A R A ]

SURPIB§ TRE phfadeifd] Esmpobiendiasearth@ omptsdRitelle | ar ge
as 0 cause adverse side effects, such as unwanted

aageHiicR s CoRiR FRI oS CURPTIS A FORIETH Fsktigrios which may
an FRINh@ %&dc@ssﬁ%‘iﬁ" ttﬂe%ﬁv@d’é%p%ﬁﬁoﬂs iK8 tprebggtzé*]s wiHkh can be used

phar maceut i cal onposi t1ons may her conpri se
suiPhaslageutishibi ﬁéél@mﬁ te dhel p}lﬁt@@é@ﬁl@d@p@p@samqns atay include the

COMRIIh<Sn e 26 % GhPrg Mhch mﬁma Witdshif ok §Fcr )Rt BYown in the art.
facilitate processing of the actlive conposn trons 1 nto

pr épess Bor iexamplowil amrenced al. wémUE@@Imtphmlrm%@u%&Sdé986y Chedid, L.,
Ad V; t |4t OF

Py 8 O BIERG ERRNL R Tl o
c h |pbmneutml comipesiticrdjmay alsp @rﬂnmnpme ﬁ;busomcs to enliBee,

. 3R Toog . SnEhnollos BByt g e e

4 5 [08] Seifdmle i(oﬂtﬁuﬂﬁt)qns \fampa]leniaraéadmnmﬁqttmnam&wﬂehqm&jum sd:hgmons

t o T HEAE ] SoPREETREL b Sanloanr uitle sl fESus
bi galation/i Tnyadditien, f] snspehdds coampriiipautingsd Klﬁ&\édibtllva TtcbBs may

' tb'e administered. Suitable lipophilic solvents or vehicles include fatty oils, for

example, sesame oil, or synthetic fatty acid esters, for example, ethyl oleate or

triglycerides. Aqueous injection suspensions may contain substances which increase
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[0076] Suitable formulations for parenteral

adm ni stration include agqueous solutions of the
wonemioisab ed autoreactive T cells, for exanpl epCT/US2003/024548

wat er - sol ubl e salts in aqueous solution. In addition,

cel PEHRRERPpARE R EARoh Hllle A7RpInt: SRR RO RSt Fochutose,

solseghitbh amf/onﬁbhtrm @he juspénaide nfaatatsy caithia ,stabldlzers exanpl e,

: j écluhe rﬁct]lva%ei\é {E)getal%t?vef]??etl% (Fj Ifog‘lzltgﬁ{e 118188 l3gnvent10nal

in Jpaammmeutsampazn@tmh@myerslomlaiem fo uﬂmhﬁmam W’hhj?ebtlon These
i ncr V\D 2004 5070 .PCT/ US2003/ %@454
i SERERS piag e Pmuoas eMB Gt 61 B REnbG 5] KERAAgpLS B et forth

sodn !RBinﬁfgtdih&ﬂBﬁﬁabydtlcEI@ciehil:é%ﬁ(@upra)SNbﬁlﬁrﬁﬁhg eﬂﬁhﬁiﬂ&rof excipients
dextran q ;{gpsen& on n? al so conta Qfa‘s* bilizers.
Tt B A P D Baroioh LS it

f orsmkion. PHatificOFicEIRMMPOSiTiER May 2D 6ATEE SthdrGaloudis of additives
accept abl e parenteral vehicles for, adm nistratiaon by

i njsech 35sHbstangRsBat mappin ARolonieay, MisinlomICAbREL anhgability.

t hqogasgahi macm%aauﬁwa@we Pbelf Byl ﬁkfnerafedaaf f%ta% )|
forth "in Remington's armac;utlca Sci enc

( s \FpReEntratiqf Inchiding fipreabonptd § cslls/ek i gbpudnixd 0 call%/ml Preferred
wat

A EE o e R R R OT S T as R A Stk sl o
corffsetine ancutpimaynadisescony bd in thd mege cipbuni sl (eells to about
addj, i h\efs. such as substances that maintain

i sot oni cli ty physi ol ogi cal pH, and stability. [00781

The inactivated autoreactive T cells may be fornul at ed

at & oPeflermaimation e ReRRepartoivas i ncl udi ng from about

SX %079 & ArpdisenthQs G0 e &}éﬁmﬁ\@n{l& # Qawmfh gfn%'i%oﬁ%f
doses of the inactivated autoreactive T cel or use

i n deteamiamg;tharepertaii o€ surleigacidsrencadingzane vy mare B oglbiepaptars or a

b 3o SR ap bt Her by RO ERALRE E Srchng gne
[ 007 g1brd F celhreedptare froi Tassle tsblatet] g therfarstem thudmsmtﬂ oihe s

glrj);é@eﬁ&n\% gﬁxt Ql?xgre fsalddd%ﬁyzgig%oh n&e&t?zmé 1enlrgteao i eer oalr. The

erc aci enco or nore S,
o r f’ast p|mmet pithe pimaexqmir mayrbean ohgmmclamdae:f pladuit éaﬁto 3§)ynucleotides

cl d . . . T | |
Feah s e Pl s i PR R REC S B8 e R Feionoh et R
aS [petd. The becbiprirpéres @Rtprintey pait ﬂn@ﬁbe Md‘tﬂfgﬁhu’cl@ﬁdéiof about 15 to
using .a pr. i mer

f i lgltnf élgﬁ?tt on IE&I}E Ea{}?y%ﬁ&gesﬁgpp agg c%mplg) sing the constant

ol irggenied tﬁ@TCH%eﬂH TaOpritherPairtniy e uEBde eRplif@Swclelt acid that
| engt h_that h){;)l‘l dizes to a nucleic acid conprising

t hélyb%‘?“?e&lﬁ‘l’ ger\dyPBriPatesianed theFER g&se.  The second
Pr i [08¥0] Rluclefd&icft | bﬁ@%ﬁm@ 3he o e kieceﬁ Fecﬁxgt?xﬁ Q{E)Hﬁt Al (HE “@hrget

about 5”to 30 nucl edtides in t bridi zes
t o Sgqvaes erce fiegraent Brysef minbe mlﬁ@ frgmmmpleégu thipdymerase

t NG AP CR) RsiRf bifFfariiat pERYeohfigt®SibgbBoRiilulolt iff e
art. For example, PCR amplification may follow a procedure wherein a reaction
mixture is prepared that contains the following ingredients: 5 uL 10xPCR buffer II
(100 mM Tris-HCI, pH 8.3, 500 mM KCl), 3 uL 25 mM MgCl;, 1 pL. 10 mM dNTP

mix, 0.3 uL Taq polymerase (5 U/uL) (AmpliTaq Gold, Perkin Elmer, Norwalk,
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hybri di zes to the V(3-3-J(3 region of the TCR gene.

[ 00801 Nucl eic acids encoding one or nore T cell
woeermisn’e from T cells (the "Target SequencePyTmIS2@3/024548

fragmsnt t hereof may be anplified froma sanple by the

po h tign u3| any, bar ti cul ar
PGB eR e OB} Bl Gfin Abrbdlih sotRnd Rty dn psahoe
eX DN €lhe Polinteragt m‘fay gatthisle aﬂ'f&yipefrﬂhie@wfﬁ [qEoI5ed) LHaee a
t ai ns

wherein.a r m xture |s ar
th@r%csa"srvaWO%Sﬁh gREhAve AR %ﬂe@meg g%‘f@a ?réo rr“nc eopdager
MVindifuts - HCL, pH 8.3, 500 MM KClI), 3 gL 25 m\/l MyCl2, 1

L 10 MM dNTP mx, 0.3 L Taq polyrrerase( L)
( Alwﬂsil}rg'ae aeacm%ﬁhbemeﬁ‘gfmedww Zp Lifh gtmmroﬁle of 1 min at

200440 ddoRAlraflnd! 2@%%9 91.356@@ @zﬁﬁ'lgahngp Bd 40 sed 8t W@'(e)@énsﬁm) for a
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s aﬁ?ﬂﬂé’f 4®RWIGSTB%fOE?dh‘§/ﬁ€F sk begips.fie rspciion @lﬁwe may undergo an
t e 'ﬂﬂﬁﬁl% tﬁzﬁn&f fofh érﬁﬁ%tf abREs nﬁl‘?fbel 5%ninPEiRfEA 'a‘ftblt t}ﬁe Bhat
760 and have an Bxtension rate gr eat er

n u @y@@m cgawlefse phe repchen WIXNro08Y ]mdﬁm PaRrl pﬁetamqndnr ztm@nod of
f [ t

o5 0T SRR Ll CORBPER Ll B U i B ds 194828

secydes GaCmpexssisiyole). Hepending upon die spécildkO0PCH edaetion, longer or

Bef H(;r?er Enlgﬁb t1|o£ %ne‘s: thcf h%lgg gllnllafler t%lltﬂﬁer 1ﬁ%§ tfér ac}p;!tgg lé.r

abtampllﬁcamn ptocﬁlélﬁay‘rbemsetSI mlarly, after t he f [ naI

Y bl e R e S et S B e o B RO %

m endngit DANAY cBOR, DG piic 0id 8s 1 ayip iid by WOR) ofsnyf @i &armldt

é)%\g% eﬁ%é 1(‘:5 F‘%‘glﬁpéf%Y?)g éﬁ?’?‘,?ﬁ‘)én gi?chg alg%g%qecslygf%? glg/?alm?l%al B iman

I NG cbMPridihdTe Semnﬁwia hgheRihérhl VlsbaafioroRiale a4118(BBMIC)S
each step_of the mplification profile my be used.

[ 06mnpmie NG Bay be l@mq‘@i‘t%ﬁ?rﬁé tigsye GRPPIESERR L Adls. cIh may
be b@ idoEddahdireday By reSetsirAScriphish RN recAPNMateMOm a tissue
previously anplified by PCR’ or any other form of
DmomM%n%Eﬁ?qu may be isolated, directly or
| nqpge8f trhy abllflt'&q’miéwf tlf%r"l'a@{ S(inleﬂ?:u[ﬁ?a g)ete%l%l’/’% by isolating the

conpris such ‘as peri phe

orbnple DBGK ind md@ﬁqﬂs' b&m@caﬁo@eﬁmpml@mwbeon agp ptheefyrm
di
I T8 1% tb& 8%% # 4 t%lfgac I{r@‘{){” é&aﬂl le a ﬁfslt i’éR %J@X reaction

be |s reverse transcrip
Ry die pedorimed it ahplifp d pfeﬂlomaay fragisant thatie tgrgdr Shamganf
cel|ls. The abi. .

Se carg Iéle ,r?gig’elggieng tﬁ ﬁ)&girl]ch ﬂéé/%rsf) an(a%‘acotna le?lﬁ-g c%ﬁ%%lﬁ %f ﬂﬁﬁ\h%ly
| n dbmdmgt dny)pbysna ’{pdridb.i A sdcoth(CR agphlﬁnmm iohbjonmha¥Ahendre

PP e Prp e PTG 4 R0 B 7B otfnd second

primers, to amplify a fragment comprising the Target Sequence. If either the first or

second primer is used in the first PCR reaction to amplify the preliminary fragment,
the second PCR reaction is "semi-nested." If neither the first or second primer is used
in the first PCR reaction to amplify the preliminary fragment, the second PCR

reaction is "nested."

-19-



may be perfornmed to anplify a prelimnary fragnment

that is larger than, and conprises, a fragnent to
wohomeivisdie first and second prinmers are capabl eCofis2003/024548

sel ectively bi ndi ng on opposite strands. A second PCR
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an d)ns econet T ¢l rmpms feam areplld thyy e dofipdifiee b patstpidg Mg PCR
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I

f T GRPPPRAP PUMPRS g PGS 37 RSy ?ral?l}ﬂ%ona)ffﬂmafget

PCReqés@astion using a first prelimnary priner that

anneals to the V(3 region of the TCR gene_and a second
pr 49083 ﬁéﬁeyalﬁvlffweﬁwwgh o bpgré Sraienes, thr dmelified ragdushmay be

th%fEQEd B BumbeMak 6:13c &R Hor §Ranfh1)af hiidqhop fi
thaE3 ext gﬁdsm?rom %thfqough tnﬁpe v l(g(o éfﬁnflﬁ%&m%()dua

j u ey bsrioaded oyt an Plscptrqpherambgc domrm cleoic rﬁ@hlclﬁ pRpdied to
%reﬂ@bN@ﬁnQﬁ&ﬂ&qay%L ol kl étﬁ‘déi, al ﬂl%bﬁﬂlg@flﬁ% i6n

present disclosure artlsan
to pmuefcmay bedpadse pntata@em’camr@r\@ﬂaﬁdBR geeeti e(dndmmrmtnmnd@,ng

for, [

g et ARt i 8% pAC Bt SRS, Al B Bt may
an'pbntam@dalpeﬁqddmg@nunhyn@dhat digbnlehzeedo fhy Targalﬂ‘ml feemce),ffrom which
pr Q. an a u anplification

pr 6] gtt ngrapgmaw)éggg %?Xgogﬁg%é%]tt?g%or esis gel, to
Wh i[01186]a ﬂ“hefcﬂotvmg(eximpibs{hre mchided 1oeiémbﬂstraﬁeq1ﬂﬁblﬁﬁcbenﬂlﬂ&1ments

o e, S bEe R i s ahoghufeadiitt o

st aeomquw dishloSéfBRﬂ&fﬁ@ﬂﬁpleﬁvhicH E&M&ﬁ%e@lﬁ@}ﬁﬁque@ﬂﬁ@&d@%d by
m)I ecul e tha to DI\lAand emi a detectable

venlg)r d&e {’Lgatlcﬁlevye e IE%‘H‘P%\?’H %mp/%l@p,éﬂl thus can be

oI lcame@éd&ebbﬁﬁmte’mfeﬁy@mwS 2&StstpPactibe HbE88! those of skill in
Sequenc fromwhich an autoradi ograph nay be taken
by ¢ ql&@ﬁb@r)\ﬁ‘s N@h@g therrsesent disclopogprevhis tha magyichigges can be

eX ¥k §Stha E&ciﬂ&‘éhﬂégﬁﬂleﬁt@ vﬂ&ﬁ;‘ﬁ‘&fbs&lﬁ@&s@d El{cf‘sfhﬁ ro'bﬁgl a like or similar
enbodi nent s he i nvention. It shoul

appesskivatha dspartmﬁa@@n e spikit pad jeapg qféheamvemhm t he
techni ques di sclosed in the exanples which foll ow
represent techniques di scg¥gaias @y the inventor to

function well in the practice of the invention, and
t hus can bEOIaQ%SfM&?@HRﬁ%FtWQWs@qllS darel Eie’éﬁ’@ﬁ‘rlwlqmdes
for |lgs practi ce. Howeyv those of skill in

1. Preparation of PBMC and the Primary Stimulation

[0087] Fresh blood specimens from MS patients and control patients were processed
within 2 hours of collection. Alternatively, mononuclear cells may be obtained from
the cerebrospinal fluid (CSFMCs) of MS patients. Peripheral blood mononuclear
cells (PBMCs) were isolated from the whole blood by standard Ficoll gradient
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the art should, in light of the present disclosure,
appreci ate that many changes can be nmde in the

wepewroisco enbodi ments which are di scl osed and BCTUS2003/024548
obtain a like or simlar result wthout departing

fr t i
B SARBAEOR P BT o
Vaselt srzlutmar(HBES) @ elplacdtIBES) apfl teBNIOWIN tid dver fe Fivatlyhypaque
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may be obtained from the cerebrospi nal fluid (CSFMCs)

of crmrifiged eink780 rme for BA enintitesit 6§ tABAYH Fetified PBMEs wsre

e L A S T

s epesusitendad g9 me@pl@tﬁ@lb(@aﬁta}nd I9ndalNiYh). £eltl nhinbordvasas

di | I S
cU%;ﬁ%Eégg)cQuéglg&Jté 1eaﬁe%3 ?ﬁﬁ g%tt&gl;&%tg{é F14R9Ph abdkied of

F| 2060 Domg‘,qﬂa/q&{ﬂ:él Adlqilai¢s voare labelad wéh patichtigenten el @atient initials.

centri ed for t.es at 1800 .r 18C to ..25C,

o e st stk A6 et it bl 2ty i bl
HB3Z 0aBspondigfio thd kigmeh @tnuiaa&ﬁmwme‘gwns SPthFdetbifeBR pteins,
18C tq 25C. Pur|f|e% hed three tinmes in
RPIIYCEB BesigargietiMRy c@ﬁ&em‘agw%ﬁ%&né sk plagedengirocyte
r e%ﬂ%%@ﬁ%@‘ﬁﬁ(M@G M YndBRehtibM o & R/, I%t@é"geﬂe?ha@%n a COz
N.Y.). Cell er was counted and cel e plated
ontigcudgonas [37°Carislotisualhe thsieatet daidy. @e&s ‘esre atltwedifon 3410 ylayf
200 ells/
cacrat: sl B petball ST RG AhaTinatet Laspe
i ncubat ed at 37C in the presence of synt hetic peptides
listed in Table 1 ccTrableépo%mﬁivﬂglotlbpﬁdve known
| MOQAQIL.RaRLs r €gi ons of three

Ny @lybiil b Sdtdin, feptiad-GiBr_1) VBP DT 0 ERBNVEBIRE T

an%ﬁyﬂyw:wmtot@i  pe @g%ﬁ%&bcyt e @F S a smmgg §
coffSELBIMIL QA b i . P ot ¢ RRENEAENET n 1 0BNC
| NGB DIabeAbors Ao P il RibLe | 38 BAD NG, 5

we Melig uivtdaﬂ:edteﬁlmproi'an:lpam@aymsOG ™ meacmrhmgmmf/w kEQID&O. 6
mediumto selectively grow antigen-specific T cells.
Table 1 - Activating Peptides Melin Antigen Peptides

A tide-1

R ReRARSPe I M RaR el €y Pept) o

pr d9&8h Theeqlisidaseriberl apprere thep FietiHDSREEEPAIARR oSEDe pryducts
1ncgcat155 0f £8Ld ¥ AlOKEL ctlﬁ%@(%} 4eve A?y?‘éc?i‘)g Catch Rea ent

FCGCGHEALTGIEKLI ETY SEQ Prote pr ot el

p e iMilthey 4BioRE(2g ﬁesvmwwﬁwmsr@m Bt hDid@sellglar
cytokine yYIFN or TNFa when ultimately excreted from the cell. Briefly, the Cytokine
Catch Reagent (typically a bispecific antibody which binds to both the activated T cell
marker and the secreted cytokine) is incubated first with the cells at 4-8° C in order to
bind to the CD45 molecule on the cell surfaces or other activated T cell surface
marker such as CD69. The cells with the bound Cytokine Catch Reagent are then
incubated at 37° C for 45 minutes to allow the yIFN or TNFq, within the cell to also

bind to the Cytokine Catch Reagent as the cytokine is secreted from inside the cell
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Myelin ol igodendrocyte gl ycoprotein, peptide-6 (MG 6)

GQFRVI GPRHPI RALVG SEQ ID NO. 5 Melin oligodendrocyte
wglyepsoobei n, peptide-7 (MOG 7) EVELPCRI SPCKNACGUSYUB31024548

SEQID NO .6 2. ldentification and Sel ecti on of

AN e ol .

b EALERRGRAG bt JFTeP PRRE sb Bl L InE IR by e
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cel'l surtface marker such as CD69. The cCells with the
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t herapggated insuliure yeidilen totd] ¢allonmbasicedied ippre@inptely 20 myighion.
2004/ 015070 PCT/ US2003/024548 during this incubation
period. ylFN or TNFa, no ﬁg%ﬁ the cell surface by
the Cytokine Catch Reag\ghr;t iC Qi s then detected

usi ng an anti body speci f Diaghosis ef¥I8ki ne of i nterest
coné ugat ed to the fluorochronme PE. [0089] The cell
sul®09dk Trrelte L9 mkoftbippdgrrolpwen frep gheqnatien padionpr fgpre
antlROicERptide0 Mo YaddG et @) Winld WidE106d B RAEN6OMRRate] B T
mwc&cﬁ’%opul gt ] onedliirs? tg’el ected fi ?st y gating ?aend

t héympharytes. il helpertidse pertespondrio the kaowy subinredpegian ggions of

( . . Or ) . ] st.Ai . I;
onnre ARG E B O e b BleD g ptheip G ana
Thenyiclin bhgaeldndryaitta glycopendtin (dOT).c Ehd Boed ie intchbatediwitlethe | v
expanded. by .stiul atin wWth.rll-2 | - £
ot e e 77 HA bt s e spiclc T, At e s

I r nagdeatpethiagh@iodghe selRBMIs-chadlengedbdtidayigens in a short re-
Myel.i n-jt'ieact ive T cells Iines are propagated in
culSHRPBUMESTYY- t he total cell number reached

apoes2| Waletth peptide-attiviateQ IT. ceHAd/RbiETted byBbetig) eabslizingtthe dH
[0091] Two to 100 m of . blood. are cqll ect.edbfrom.h%g,a
DR E T TRt o AR R oo PRI Wl or
di @b kidint2 ahfiSOIMIR Gotddh 0OF of ODIBY infHRculRE o the FbIL Sirfice or IFNy
the T |ynphocytes. The peptides correspond to the

knond NFrrivteascldHitha ifhe sgingrastibsdiestans esajuggled fondifferent
B{ gfu%ogﬁr()%?g’ t'hcgt r;tgtgrsﬁu%re%eo&t %ifférénm}elen%&g t\?‘ﬁ‘l%l‘l 'e)pditgd by a 488
nanometer laser by FASC analysis. The population of CD4" T cells is selected first

by using the CD4" cells for gating and then within this population, the cells that are
immunoreactive with both antibodies (CD69 and YIFN or CD69 and TNFa) are
identified. This population of “double-positive” myelin-reactive T cells has been
shown to increase significantly in multiple sclerosis (MS) patients as compared to

healthy controls in a similar study (Figure 1, MS patient, Figure 2, healthy control).
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nyel i n ol i godendrocyte glycoprotein (MOG. The bl ood

is incubated with the peptides for 1 to 7 days to
wacbtiqaseot he myelin-specific T cells. At the ead/ustoo3/024548

this antigen-prinng period, the cells are
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bl ood of a patient may be determ ned before, during
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endpol nt may termned as either the percentage
of doubl e-positive stained cells or as the absolute
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Ex asqdlte d@ernfeARPlofal 4r epitopic shifting of the myelin-reactive T cell

population is occurring in an MS patient.

EXAMPLE 5

The Depletion of Myelin-reactive T cells by T cell vaccination

[0095] Patients with relapsing-remitting (RR)-MS and secondary-progressive (SP)-
MS received three subcutaneous injections of irradiated autologous myelin-reactive T

cell clones isolated by direct expansion, with three additional injections 4, 12 and 20
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Determ nation of TCR Cl onal Repertoire [00941 The T
cell receptor (TCR) clonal repertoire represented in a
woebd4/opspal ati on nmay be anal yzed by i sol at i ngrPOuUUSR(08/024548

doubl e- positive stai ned cell population by cel

sorti.n described in

kARt Pt et T BRRor P PR G fsaetcy of

perfyerirab@al T &k, rvie oPRllapsE eASAdehHilaBiliteastid @ore((EDBY) and

assa S u5|£%' ollgonucleotl e priners ﬁﬁe0|f|c for 25
VitisheVer pasnpd % FRopifis 3\ heyeptats vegmiqmipated with

Th pfe-RICOIBRMHANAINE Bl atS] tiphfred M@ink NMin QAdiAE tH cHihichitytal oQEJhe
of TCR V(3 gene usage and indicates the clonalit

O st es SRR BUBub e T ETon ) Gwirel b Hc8e
US%ﬁ’d Sﬁmﬁ%fﬁééﬂﬁbéwf - W&hdﬂhﬁ‘dﬁb&@ﬁh&y G 16t 0F52:1491 -

elin-reactive T cell “population’is occurring in

an 1 @a99)ewere ko repgvigy atpabhigeiysigtagf MS for comparison. The
M q4 defl ﬁre‘a@é}lt’:% %th%lev!n{d%tept){blg oP&Jblstal}’t %g? 'dé@l‘ilécngﬁdr QQRRrhtion at

Patients apsing-rem-t

seaenkiaf.yThe mgltmf need(tspl)etlow m@bmrwuvet h p@b by T cell

su i rradi at ed aut ol ogous
Qﬁ&%ﬁ@g@ﬂkah&hﬁ%h | clones i sol ated by direct

expan3|on wi th three addi tional injections 4, 12 and

20 -23 WD 2004/ 015070 PCEXASHINBG024548 weeks

t her eaShinafidl M PaltBich I R ASBIoE6h{ ATeifIREARS e TS

precursor requency o n-re Ctl rate

éécﬁ)swaﬁﬁfvac%mgmowm 1ty thai Bbdm p?@v%tﬁ cflﬁ@aﬁ%)udles
esi on a

tivities over perlo
Th €Zhang gt ¢/s 198, Medenrgar/ed It Bneﬁy enwhmanfaﬁ Bwlkmn@es

o R, EOAONE TR L ) 1
bet@ad)iimthe rpfresém:ﬁ of firadiated RBMCd asiazsburCd afabssey cells. Cells are

(edsiliregfndy st AP Sablpsed i ovsas

}Ne ﬁ@ctlmmaﬁzﬁhnt@Tﬁarm laﬁtEl({ﬁ)lainhtE pér ol 64 LY. diedtizaed myHin-
or caonpari_son e ce uen Was ..e
undecirt Seels a7 suéiﬁsgwmwaé}quﬁa%m% it stele thme to remove

vaggdidial PRA, AL-2 aﬁ@ @é‘ll @ris IMEAT66 k@sﬁs%eﬂdéﬂflﬂ 2 ﬂﬂdf saline. After
sreactive T cells b

depl et.i on of

vadeadiziiondH0, 9‘53/ rﬁ%ﬁe e(FFt uige) theyells W et Ssbweeqqﬁbmnawo

of MR Aahi/aRb. SR RhuAréor 099 H&dWﬁJabﬁh&%ﬁ%ﬂg& @romh 4084 108 10

[ 0096] The vaccination protocol is simlar to that

usS@ X 19’ pellswenigieciqn aad @gg chesendy as extraprlahiop et T ggll doses

19 %ﬁéc&@%@i eftfnefhr wnm]rcgsg@ the gﬁélse(ff{ré’lamméﬁiln' sﬁrfﬂc%%?éab ¥eenNun
clones” prepared according to Exanple 1 are

ac tet wlat 1081 wiBaph prtipntapesivisg gvmsubmtweemwpct(oms @IIOWﬁﬂ by repeat

th?n@&ﬁﬁ?&%?l?ﬁmi%éﬁ%&éted PBMCs as a source of

accessory cé
[0097] Patients are then observed for time to onset of confirmed progression of

disability, EDSS, rate of relapse and MRI lesion activities. The results are compared
with the patient’s own pre-treatment course as well as the placebo arms of two recent
clinical trials in RR-MS and SP-MS patients, which serve as an estimate of the natural
history of MS (Jacobs et al., 1996), European Study Group, 1998). Time to
progression is determined by an increase of at least 1.0 on the EDSS (Poser ef al.,

1983) persisting for at least 2 months. On-study exacerbations are defined by the
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then cultured for 10 days in RPM 1640 nedi a

suppl emented with 10% heat- inactivated human AB serum
wand4bdfh7oni ts per nmL of rlL-2. Activated myel PAT/US2003/024548

reactive T cells are subsequently washed three tines
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reported in a trial conducted using beta-IFN-1a trial
(Jacobs et al., 1996). In addition, the proportion of
woOher4pasa7ent s t hat have either unchanged or i mMpCOAS003/024548
EDSS i s higher than that of the natural M history.
Few, if any, patients in the treated RR-M5 group
progress beyond EDSS of 2. CIMPn 24 nonths as
CONprdt efkldimmed 830 of patients in the natural history of
M5. [0099] In the SP-MS cohort, nean EDSS progresses
sl over dver 4 mprshqddar isplating ongohmpze Taeells sppstficedr anpmtigeneof
recorded in M@esﬂ%ﬂgggin i story of SP-MS (European
Study Group, Lancet 1998, 352:1491-1497). Furthernore,
estimation ofd)ti racubatingrosamplerrearpsing T eskd with sasd angigerher a
Kapl an- Mei er et nsi der abl e del ay as
conpared to the %ﬁ&%&?%f@tﬁory of MS patients (20%
progressi on (o 1Zelyoingnne pomoreRRedlls thahekpgessromt drandrofirst

Bur opean. ot udy oo 1Bk RS bl Bt oDed the
PCT/ US2003/ 024548°D23, ADEB andHBADRsandloaé ntloie Secohd mArkers

net hod for isolati e nore T cells ific for

an antigen of iﬁfgigtg‘g{q?m P‘i‘%‘foﬁﬁl.smtgaﬂﬂﬁ‘ﬁigwéﬁ%w IL5
sanpl e conpri si ngrLTogelsi th said antigen or a
derivative_ thereqf; (b) selecting one or nore T cells
that expr odf cld & yhepedp sai g 1§ agelf-aptiged. fr om

the grogp WGRAstRMioRSlaff 2, GHRin (Rl self-dnbech is SRR PeBiin the

HLADR and one or nore second markers selected from
t h&ryP Sowitng of wyslindagie pratein, preteglipidpiotEirmyplirgoligofentigeyte

an 4 _ ) . :
e gpditin, Sl REHIRAR!, 1Ed D brost RO, PRALCA125,
whérAdp prodean, dnd binfor agspéigfedhantiges el ected fromthe group
consi stjn i [ d i N teol i
pr ot ei n%l' ?rfyhgf“?eﬁ%gﬂkg% e?fd@lggeg}l?gea% gﬁ%g%lgragt] el n,

cokbisaperof 8 yglantigepept i des, heat shock protein, NAGE,

ot gon- e pietiRaRE Db Bl L B ARSI 8RB Bove is sclocted
anfiiogethe gwup porisistingafttesiduea R3-99 efinyeincbasit peotein and residues 151-

sel, £ igen. .5. The nethod of claim4, wherein said
i mlrz%gpd%ﬁlﬁi}ﬁ?c@%}};%pe i s sel ected

6. The method of claim 1, wherein the cells expressing said first and said

i .
no%ommant

E_

second markers are selected using antibodies to said first and second markers
respectively, or optionally a bi-specific antibody which binds both first and second
markers in combination with an antibody which binds said second marker.

7. The method of claim 6, wherein one or more of said antibodies is
fluorescently labeled.

8. The method of claim 7, wherein said T cell is selected by fluorescent
activated cell sorting,

9. The method of claim 6, wherein said first antibody is conjugated to a
magnetic microbead.

10. The method of claim 9, wherein said T cell is selected by magnetic
activated cell sorting
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fromthe group consisting of residues 83-99 of nyelin

basic protein and residues 151- 170 of nyelin basic
wonrai4@isn7o 6. The net hod of claim 1, wherein thecteisk®3/024548

expressing said first and said second markers are

sel ect eql; UgjeRetaaldr Qﬁgﬁ b Swl‘ie?elﬁ ?dl(g f‘f%gér? s u%ﬁgaté(? &I?[H Lid sample

mar kers respectively, or op
antforoloidy’ dais.ch bi nds bot h f| rst and second rrar kers in

conbi na ds S
nmar ker . tli/oﬁ]‘?%& dﬁ?ogﬂﬁ %‘;{em &let\%erlé‘ll Y 8 oe[ﬁrsr%?%ample
of fedesd ‘dmltll dydies is fluorescently |abel ed 8 The
net hod aim7, erein,said T c 1s s d b
f1 uor esggen aeém‘?old\f’ﬁgdn thegeg}stadn %g‘gl IS‘W?B ‘ﬁ Sab‘%l
cI ahmpl6 fonibmtiainri6hawd, first anti body is conj ugat ed to
nmagn The nef had of cI
V\,her ei n?‘ia’lﬁ%ﬂ mle(ﬁlf’glq?aﬁgn i&“@@{e&sa s fepba ‘gic‘f’ﬁﬂ?/%?ﬂ%d
C elshmplofdrilerg thad@2W6u2004/ 015070 PCT/U82003/024548 11.
! houbat L8 MPa s Bl o heregh g qujech i ysbasadawitypyd
netsimgeﬁfﬂ@dsmamg]muﬁher ein said antigen is incubated
with said sanpl for less than 1 day. 13. The nethod

of cl ai k-1 mghoderl glaigmi Y vasteinfeid anéigene insabated Witl $aid

Saigghp1s 25ME R HofRS than 16 hours. 14. The nethod of
cl al m 13, wherein sald antigen is incubated with said

sanpl e 1 6/The gnpghodief plai 1 (h athersin sefsl antipen isrichloadedowittosaid m
14sa]1461g?&|1& ?ﬁlﬁh‘é GIISI gen is incubated with said

ess an 8 hours. 16. The nethod of claim
15, V\hei%lsteHdolamlbgdnmcsthqdmfd}wnéd W th sa| d

cl
i gnp{/vﬁeisg I;Tlllle zﬁc‘aeﬁlé)h%??]a%n p%lﬂgr%i'n said: 1501%351 'PE?IE are "PHqu‘

sanﬂls&rh@ombmmoltthaaom hours. 18. A T cell |soI ated by
t he met 19. . The

wher ei n%s)g\ (ihé‘%) oétqg@n%”%ﬁhia §mﬁ€§ gﬁlce m%ll—s%hgl]e’l‘@éqr?ig said
or TaeltoabispuaificaBr ére@k @odfe antigens of interest, comprising:
(a) incubating a sample comprising T cells with said antigen or a
derivative thereof;
(b) selecting one or more T cells that express one or more first
markers selected from the group consisting of CD69, CD4,
CD25, CD36 and HLADR and one or more second markers
selected from the group consisting of IL-2 ]ZFNy and TNFa IL5
IL-10 and IL~13; and
(c) determining the number of T cells selected by step (b).
21. A method for diagnosing an autoimmune disease in a patient, comprising:
(@) incubating a sample derived from said patient comprising T
cells with one or more autoantigens involved in said disease;
(b)  selecting one or more T cells that express one or more first
markers selected from the group consisting of CD69, CD4,
CD25, CD36 and HLADR and one or more second markers

-27-



20. A nethod for quantifying the nunber of T cells in
a sanple, wherein said T cells are specific for one
wonrommnsr7ant i gens of interest, conprising: (a)PCT/US2003/024548
i ncubating a sanple conprising T cells with said
antigen or a derjyatiye thereof: (b) select] 0 r
nore T cells thatseléeg?tﬁﬁli égglt %Ola}doﬁé’?%"gfoﬁng% ﬁ‘ﬁ%?‘?ﬁf@% IL5
sel ected from t haLgoeumg 1cessi sti ng of CD69, C4,
CD25, CD36, and E ADR and one or nore _second markers
sel ect ed® ' BIFIOH LT FRARIBrREANUNTRIYnG,fiSqape 15 2 pafgnt hegprising:
TNFa IL5 | Laf0 anshbhingleXan@Retitod £19h SAdhAHeRL: dulpfis;
nunber of TL(?%I s sel ecfgt edmgy step (b). dzqi g\gcrret hcs)lggT
for di agnosi ng arfeRUVER pRAMEIe SBeAEETS a pati ent,
conprising: u§a) seREsHRAnb BmBreSIAEIRL Trablipkds€Bnd 5rBrS Bif
patient conprising T cells wth one or nore
aut oant i gens i nvaharkess palectedifepmoths grpyp corpsisging ef €B6Y. KP4,
one or nore T cel '
mar kers sel ect ed df]?zostr’n&fﬂﬁggg%g%ﬁgg%g iog% ?{r%&gfs Ed(%gé&arkem
CD4, CD25, CD36 salactedHidibifheagrdupomasistingrod lle-2dENpmai TNFa IL5
markers -27 WD ﬁgg@/ Oéigg?r PCT/ US2003/ 024548
sel ected fromthe -group cord™ting of 1L-2 IFNy and
TN-Fa IL5 I{) 10 Gigminingke muzber éf didrémativd Deells selected by
noni toring an aut Qi ne di sease in a patient,
conprising: (a) Sitql?gggati ng a sanple derived fromsaid
pat i ent 23.Q0RkihSd g trkatirg@hnlaGtoRhibiineQi®aqlin APEGent, comprising:
aut oantigens; (b) selecting one or nore T cells that
express one @ nor@bineg sample deryed from sid eatieptomprisas T

group consi sti ng @fis GRHShe Rbre aEbRgersD36 and HLADR

and one or nore second markers selected fromthe

group consi st ng sglecting.ope prmgregntglly Rpbexprass one or ngore gt
I'L-13; and (c) dehgdp MIReqledm ML BREH cHsisBHE Of €869, IR
T cells selected b step (aﬁ. nggAﬁﬁetsﬁodé%r ’ ’
treating an aut ongﬁﬁm eD3p sehHBADR aad9n¢ pranere second markers

conprising: (a) siefé%%%{n% %o@q%&i&in%%‘f&ﬂ-%%{ o Bdrd s
patient conprising cell's one Or nore
aut oanti gens; IL-10 and IL-13;
() inactivating said selected autoreactive T cells; and
(d)  administering said autoreactive T cells inactivated by step (b)
to said patient.
24. A method for producing a composition for the treatment of an autoimmune
disease in a patient, comprising:
(a) incubating a sample derived from said patient comprising T
cells with one or more autoantigens;
(b) selecting one or more T cells that express one or more first
markers selected from the group consisting of CD69, CD4,
CD25, CD36 and HLADR and one or more second markers
selected from the group consisting of IL-2 IFNy and TNFo. IL5
IL-10 and IL-13; and

(¢)  inactivating said autoreactive T cells.
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(b) selecting one or nore T cells that express one or

nore first markers selected fromthe group consisting
woho@ne7o CD4, CD25, CD36 and HLADR and one OPCWmIS2003/024548

second markers sel ected fromthe group consi sting of

IL-2 I E nd TN -3 :
I nactiv Tﬁe a:‘ ggf ‘l'l%r%gtzéé g@graégkn \i!/1 %n%g)g)eap?lgg thé\erl]1 (lember
(d)utaﬂmthrbﬁ‘tcem ge@c’s:dlndstmj(ﬂaqxr eact ive T cells

| nactiv d(ﬁ)%}{) %(E‘lcgﬁ;%%gf ’cfet %esg?td atpﬁggr%t%vq{h an%ﬁ 01m nl? cﬁs gse

for pro reatnen an
aupmﬂmedm@th&th&m&dlarﬁmmnmu ent, conpri sing: (a)

oo PPN 2ol Bofifibe B ”3?1%%8%35?? cllissengn or )

sep&eibh (eredf) GvhefeiBUET LelCetdptor idupbeifix fiff @A antipes oNinted3t, €
first  mar kers sel ected fromthe group consi sting of

CDB‘?I?P@S!B CD25, CD36 and HLADR and one or nore

second mark $&uBsl q Ftn PR biBriGnOD Pel GOV said MAGgdt
IL-2 I FNy aﬁ(d)ETNFau B ?lo anﬁrl gjp and ( ®

i nactivati ngbsai g SGEP(DB Pé%@ltmﬂ’ﬁé TTCGH%ThP%eXPreSSZ@e\m)mOYG first
2004/ 015070 PCT/ %@Qée%ééﬁ%m R0 grotp) 6011@%%19@6& ©ﬁ69 CD4,

clainms 23 or 24 further conprising expanding t

number  aut or eactGR2S, Dgepn %PB@EléQHfPWIQQféEeC@B‘}maQKSYS
A conposi tion for.tLhes ﬁ5 Fé}&) c%ﬁs&g@%ﬁ'ﬂ?@t %rﬁﬂﬁ’f‘u IL5

aut oi nmune di sease pro uce alm 24
or 25. 27. A net ibdo0fand Ili-$%)laadi Nng a nucl e| c acid
encodi ng a T ce ort

wherein sai d°T ¢ éamp?fyérgge {dd}uc{e§ aglrsip 8F? 112:g f'f glgglgrﬁzcep’tor froma

antigen of i nt er esdell 1s<ﬁ20ﬁ¥1fyi S$dpN () vsir) at leastiina firsd gridmer specific
sanpleconprisin T cells with sajd_antigen; b

sel ecting one or %?‘%Vaflaglélr?%mli ‘?ﬁt‘e 'Ef@i ?g?t(grgg’g%%‘“dr‘?osF%ond
first markers sqliaft gftciic @ thd @nehRPzicOoRths Tictlfreodptor
CD69, CD4, CD25, CD36 and HLADR and one or nore

second markers <EPMected fromthe group consisting of

I'L-2 | FbY 2RdnhddNER idoleting bhe dnddHudldic cdds hBsHing one or more T

cell receptors, or a portion thereof, wherein said one or more T cell receptors are
specific for one or more antigens of interest, comprising:
(a) incubating a sample comprising T cells with said one or more
antigens;
(b) selecting one or more T cells that express one or more first
markers selected from the group consisting of CD69, CD4,
CD25, CD36 and HLADR and one or more second markers
selected from the group consisting of IL-2 IFNy and TNFa IL5
IL-10 and TL-13; and
(c) amplifying said one or more nucieic acids encoding one or
more T cell receptors from T cells isolated by step (b) using at
least one first primer specific for the variable region of the T
cell receptor gene and a second primer specific for the constant

region of the T cell receptor gene.
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(c) anplifying said nucleic acid encoding a T cell
receptor froma T cell isolated by step (b) using at

woeeasio1sme first priner specific for the vari abras2003/024548
region of the T cell receptor gene and a second

primer e r canst - -
Fecopt ot Fynsta g el bR Al B8 AR ackBEndodhif dng o
nuaiozt T celt redeptemcudipagion iiweraf, ine patient, wheteln sasbanstoomeye T
or ortion thereo wherein said gne . ] cell
e B REOSpi PEGAL ey oD el R Bicle

i nterest, cofpri Shevbatigr) sampleldeditédrfgpnasadpgiest comprising T
conprising T cells.w hﬂ sgi d one or nore antigens;

(b) sel ecting ond®B "R e R moee #HE Sex pr ess one or

more first (hrkeeRetig @6 besloferDeBll At epedsP o0t Thast it

of CD69, CM4, CD25 6 and HLADR and one o

second narkers Snéqrggfcgecﬁagmqﬁgg@ugﬁgxsggﬂgpé@%%&%
IL-2 I FNy and TNkeD13,8D3b6knd BLADR dndohdor @6€ sédohd markers
anplifying said one or nore nucleic acids encodi ng one
or more T cell rseleeted pa the gayprcopgiFtng qfé@Z&FEwalygTNFa IL5
step (b) using aty 4 one first prinmer specific for
the variabl e regi%nwgd?aiﬂﬁggl"r cell receptor gene and a
second pri mefe) spewiplifiing sud dareer corstualsic acids ghadingfont he

T cell receptor -29 4/ 7 .
PCT/ US2003/ 0245487054, °eir°r?¥e!@ﬂ%gg’ o? %"‘ggt‘%’}artﬁdn‘?ynséept (Rl using at
repertoire of nudkst enedostgsinensedifiogordhevavmblewegionlof the T
cell receptors, or,a otrlti on t ereofd, i n ae|o]§:\tiifentiiul3 tant
wherein said one cgpr ar g fK ‘Tsef;%%éﬁ’[nbertgpﬁ g for the constan
speci fic for one rogionofthe At peeisorqiend; ahér est

conpri si ng: ) ipcubating a sanple derived.fromsaid
pat 1 ent complh s PR e Byefo e seaiprn af i pg o more
antigens; (b) selelicngideaaplicd®iseplc)cel | s that

express _one or nmore first markers s@&&tggd, rom{ he
group cotst @FThﬁé fstdeteppiging dpsseperiepp st m acigs gneqdmgrone or
angh RO cON rd¥BYt6rs SRGPAELNBRKEIT Sin af BltBigdn@the fphGRt, iR rein said
group consisting of 1L-2 IENy and TNFa IL I L-10 and

I Lorgor pete Tepl|rpeepioripre sneeifip e o8 ovmpte 2pigentigres efdpigrsst,
en Q%bﬁﬁn@ ne or

(a) incubating a sample derived from said autoimmune patient

comprising T cells with said one or more autoantigens;

(b) selecting one or more T cells that express one or more first
markers selected from the group consisting of CD69, CD4,
CD25, CD36 and HLADR and one or more second markers
selected from the group consisting of IL-2 IFNy and TNFo. IL5
IL-10 and IL-13;

(© amplifying said one or more nucleic acids encoding one or
more T cell receptors from T cells isolated by step (b)using at

* least one first primer specific for the variable region of the T

cell receptor gene and a second primer specific for the constant

region of the T cell receptor gene; and
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nore T cell receptors fromT cells isolated by step
(b) using at least one first prinmer specific for the
woaoi4absor egi on of the T cell receptor gene aaw/U82003/024548
second priner specific for the constant region of the
T cell recepipr ql%&%nlnﬁ{gqhéﬂy)cleqﬁaeegeaﬁe%wf std{aeong or more
nucl eoti de sequence of said one or nore nuclerc acids
ampl i fi ed by stepugleic.acdpamplifiedibicpf@r det er mi ni ng
the repertoire of nucleic acids encoding one or nore
T cell receptors, or a portion thereof, in an
aut oi mmune patient, wherein said one or nore T cel
receptors are specific for one or nore autoantigens of
interest, conprising: (a) incubating a sanple derived
fromsaid autoi nmune patient conprising T cells wth
said one or nore autoantigens; (b) selecting one or
nore T cells that express one or nore first markers
selected fromthe group consisting of CD69, CDM,
CD25, CD36 and HLADR and one or nore second markers
sel ected fromthe group consisting of IL-2 IFNy and
TNFa IL5 [1L-10 and I1L-13; (c) anplifying said one or
nore nucl ei c aci ds encoding one or nore T cel
receptors fromT cells isolated by step (b)using at
| east one first prinmer specific for the variable
region of the T cell receptor gene and a second
primer specific for the constant region of the T cel
receptor gene; and -30 WO 2004/ 015070
PCT/ US2003/ 024548 (d) determ ning the nucl eotide
sequence of said one or nore nucleic acids anplified
by step (c). -31
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