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METHODS FOR GENERATI NG ANTI GEN- SPECI FI C EFFECTOR T
CELLS FI ELD OF THE | NVENTI ON The invention relates to
wa2@eb®stransiently transfected with RNA, espeCi/aP1096/069549

RNA encoding a T cell receptor and/or FoxP3, and to

met hods of trans fecting T cells with RNA by

el ectroporation. The transfected T cells are useful

for imunot herapy, particularly in the treatnent of

tunors, patho en infection, autoimune di sease

VEIHQDPSHOREG ENERSNT Y@ AN BHG ENeY REGTHESEFFECTQR T CELLS

BACKGROUND Cytotoxic T Iynphocytes (CTL) play a major

role in the control of tunor growh, and are,

t her efore, of greaflEpPp@RE @BHEANVENEIONII ar strat egi es

I mmunot her apy _of _cancer [19]. Early_ a npts t

aE miverifan relagsde Lrcelly rapsientlyriranstogied wathy Wgh%%)ﬁ‘fl

encod{néI A9 c%fe%eﬂ’cplsﬁ{d'/&ff%ﬁ’@r hd t§ \3 éﬁc fBendrE R gf"[etferllg%nh RNA by
| s were often non-specific an not persi st
electrcbp@nglope rlihe dsinsibcted We:ellmtuspﬁubfm inynud odsctapy 1 reetidudanty in the
uch T ave an aner heno e or.are

weameRESETRRE. B oA RG b Al fe BT oTantn thisdlith wnd eran
versud KRNGk&ke Of 1 n vitro expanded autologous tunDrspeC|f|c

CTL has been shown to be effective in eradication of

tunors in patients with netastatic nmel anoma [ 9, 13,

18, 20, 31]. Unfortunat (ﬂﬁﬁEﬁ% patients nount a

detectable in vivo cyto OXIC response to their

t gpmIdkic Tyrhpledcytcs $OTRY plan aaidbraiolcEix pRNSIndd] of tuhy)tr lgfowth, and

tunorspecific T cells has only been possible in
are, theyesQie] frRreft IPRPIAGE &1 coliydar sirpRgiey qm@ntuaothﬁ@pwépancer [19]. Early

t
attemﬂt@ﬁ) adtogﬁ%éély :trénéufgrutrgﬁw n ﬁ&ﬂnggqg/fhpﬁ&)%ﬁesl)@ﬁ]‘ap%}g{eﬂnsils?a%ltéry,
becauﬂeuim tmméenréd cell@ﬁeredo@ert Imnt-sfpjtmﬁc agéldelcidt parsfs2 8jr leg periods of time,
oth oIer e nmechapni . In addition, these
most [gpgoly é {orthe et that @J@H gﬁﬁf@@% E% ANgLEIGPhGetype Ok picgncapable of
homm%% Y Iﬁ@rvs‘?teél [h 0, n 1. e&ddp‘nfv@ rakdth of%‘ Az Q§de%rhuﬁflo g%‘ﬁ% Munfor-
I's to therapeutic doses Is often not feasib
specif®, CBOhas Weh shovan to/led gffecsive ueer&fﬁt;atgmad‘ | thrnoistiy patsents w1th metastatic

melan§g o e 30,00 Rt buch v ) Pl SGERRF g i vivo

cytoto&wmﬁelmgp‘drfsé € tﬁ@ﬁtﬁﬂﬁér@ WSBEL, fsoTatiasl Rl bIV& phfisdh\S bl tic tumor-
ranming of T cells with a tunor speC|f|C|ty b

Spemﬁ;Ce W‘l ihag pnlyrbges gesstblom mﬁigct@nméadtyﬁrb%@wssh@m dpgyto the fact that,

notab]%llléé}z@m{/%@ﬁ&ft %19 er?w[ 1c§’11 r Lf?tmre ?S)lllfﬂoi Ig%]vao% 0 %%1 avidity tumor-
speciflth&Ble dawtoahsmgmle“&us@l [128] dmleereasltahye exgantad [30]. In addition,

therapeutlc doses. retroviral transduction
these ¢sdls @ad f’h@”?tﬁeéﬁﬁteéﬁum?rr%\‘?@rf@lTb?f‘élsg’@h’elqué arlgmtsdui fespah and

expanﬁf)ngijg&!hglgt&ﬂﬁ t&ﬁle!ra}gu@n?dés'@&sﬂiffé}{' Vﬁeagﬁ engie%IJat e at

random i n eno the transduce hus, it
CAhtcambteely Hireg r(éﬁmspenifmtg eneshistwedy) diedtadrbyase II' celiet@ptor (TCR),

autolocéglgste f:?lbsr{g{}g 2 u é&gﬁg cg thllg}: 1§Irngf cs:gelclg%qqtewﬁgqré :5§p% for adoptive
transf&! R%r@é‘xla_n{nﬁ\kl}g bof 'Tr&ef-i@%ﬁh% tGRAOPIREHicl Y RORR it | ’[r%bﬁﬁctlon has
(SCI'D), in aut ol ogous hemat opdi éti c stem cel

alreadyubreen $1®wnawvrtm foy sevearl sdtigad, a2t MARTrécli7brM A i [af)h $1DM2
[27], g%l% rﬁ@e féﬁ %913 A ogirrl]aese C&megb a{:urt]aiogdus T cells were easily expanded to
therapeutic doses. However, retroviral transduction poses the threat of irreversible genetic
manipulation of autologous cells, as the provirus can integrate at random in the genome of the

transduced cells. Thus, it can also integrate into genes involved in cell cycle control, and
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which is defective in SCID patients, showed that the
provirus integrated in the LMO 2 oncogene, causing
wo ewkeedos? | i ke symptons [6, 12, 15]. In addit i BCI/EP2006/069549
retrovi ral transducti on cannot be done vvith resti ng,
11t1ona ut rather

dj
subseasutentrm FIISH %ﬁ grq&x fl gﬁ [ al ta%efne%%%/ getng hherapy clinical

trial irf $cRBePIGIbIRA. 1m£hu1@deﬁd1&fc9 (SET™Y, Iupwgrch@htoldgeﬁd héMsitopoietic stem
nmet hods to effecti vell%/wt ransfer antigen-specific TCR

cells warp eatioyrakly trmsdueddsyiting vheiot canfrening @ gehoenqogingdhg eqghmon v chain,

sf ect.i on_whi
which G RE R SR D BB 8t HaPRE RSl ngl il af fifaluge2 oncogene,
causinigN¥@Rhiifnké Whptohs [hi s 13eeth aldidr etodes! @ehddddtidn@hnnot be done
advant ages. as wel | . SUMVARY OF THE | NVENTI ON The
with restipamard vidingsT geléc By ratherrequEes i Hisadatiqarof T cells for several
t on of RNAinto T cells, especially
days p? 0??%&8138@&& or CD4+ cells. The i nproved net hods meke
pwlsum bice: 1tslaeloﬁg4fe¢ﬁnexaa dbr thethodd ereffoétiveGRramf@ anfgdmadpedific TCR
ells RNA el ectroporatjon, and subsequent

functl%l% gpo?é 6?4&%%9&1%6 negdd o Esiutal VeFlophr qﬂilﬁyéﬂltnilsoqf tepgficgtion which
could F361t G SIRGYRRL @&ﬁé h%ét ge%ﬁlev iha résérﬁ'?&x%%h ANfinamHe RQH%hd

a new strategy for the I munot herapy of cancer,
providea b geml adfattgen ag wallht oi munity, transplant ation and

graft versus host disease. In one aspect, the

i nvention provides a conposition conprising an

effector T cell tgtan®igeyIoF THEMShEOUEDN th RNA

encoding a T cell receptor (TCR) specific for an

ant i ge"ﬁhe innerteisthay b disqoveedd ingeprsdgnethedssor¢lpeieaporation of RNA into
T cellgc %%qtcl F ﬁl %gl ey ilclu S esegrtog?cglrnregle & Mak poss1ble the

functiGia @dhsrfarufS]:CR o esbia@@ct DlecllHRCRNANC EGropptadibAXindisti¥sequent
The effector T cell conpositions of the invention ma

cryocqgiserygiaen. flbe n@qﬁl@% 06 sy aviopavaid b fisadvanagespt retrovira
transdhgqgﬁn glftchﬁ)%payn %}r@%@t e fheqﬁlﬁﬁﬁltotheh%&, of %Xrﬁ:‘& I]I:)gﬁlogen infection,

Fovi des a neth Inparting a anti
automﬂpemt}f irahdpjartiaion ahd @edfl yerawrpsi dissage.el ect r opor ating a
conp05|t| on conpri.sing purified CD8+ or purifie
Tie@19 asPehiLtthe RNANEHLRIAYIES 4 CHBROS RN ISH S ] ?eetor dreell
trans1éi‘1‘i‘l thtnbiggt@d v&Jlfl’l Alelnc@(ﬁ n%lé]qfceﬁsr%ﬁor T@R% bﬁb\éﬁﬁtfopgn antigen,
des a meth o arting a new antigen
wherespthc Tfoetil deylomarai[e&:@fdc@r fmmmpn ispéanige foelceldst progoting thegintigen in

compls Ml MR TRt Pl e tbop e Tt R by

cytotoRici®t TiRdef@tortT (%l‘lsdo%{ﬁolsl‘x'loM 6!'@1% %%Iehﬁéh fﬁa%%kt |u§ed for the production of
conprising electroporating T cells with fie

a medippmenigioh insmun@b¥pyn 150V/ mm f or 2- 10ms using a square

nvaeno u eslse ect\MEh rlexlfer%ltltghe L eeslalrﬁ{g.%(y ?ornot artﬁng a new antigen specificity
S|rrua IﬁVI ro prIO

toa Tek:le Cdohqun@tdl&&opélﬁuﬂg ] Udsﬁlb@sﬁmas@ﬁ@ﬁns1ﬁghﬁ1riﬂmms+o@r purified
i des a net hod of n}‘gart ing antjgen-specific T cell
CD4+& Ff‘é]étW}Fh RNAcecading 8 TCKs paspriet spesdiedpr &1 ayigen.

g Soflek Bheth, theSfldntibh %P(?ﬁ}u?e@t | Hethb @5 ﬁﬁaﬁgg\ﬁ"nteux antigen

specificity to T cells, comprising: electroporating resting T cells with RNA encoding a TCR
specific for an antigen.
In another aspect, the invention provides a method for transiently transfecting T cells,

comprising electroporating T cells with RNA a field strength of 100V/mm-150V/mm for 2-10
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RNA encoding a TCR specific for an antigen, wherein

the T cell denonstrates effector function for cel
w@e@3meevsng the antigen in coﬁplex wi th an NMHQPCT/EP2006/069549

nol ecul e. I n another aspect, the invention provides a

Treg cell co .SiNg .an,_exo ous encodi ng, FoxP3
ms wsiped 4o R ol et RO Ol e At i py A or
OK T3t slebgopgoramaf ecting a CD4+ T cell with a nucleic

acid _encoding FoxP3. The FoxP3 transfected T cells can

bE yEether gpcethdie piresatien peyides aangteef] efdpmattinggntigen-specific T cell

i r . . f. i R t R
offeerd TS oo Oy iy FE Al R P B e ppptocted with
RNA BRAWMNNGST FR spaifiofoe an anfgeat @heretheths Tasetlidegoaftrdtéaeffector function

features and advantages of the present invention,
for cell 8?%?%%&_? SRS HERIEPICY “titganddh me@%i@s cription of

t Harfofhee el (R iﬁ%tm%m&&b% 22 C QIR BN ﬂgng LPULSRNGARNA

in which: Figure 1 shows EG-P expression o
encodRigAoxPAnElicaoty edio@PBovtdes oethbds, forinaldbg a+T; cell dosnprusme transfecting

lectropprated.with EGP a GEP expression.in
o D4 EEul BRI ic el wreiiiined OBy3 AT o) SRR Lrals Fan be used
for th€hBahERAVT Alrh Qficanin@fdf iMbRhOGEARY ; andlBfettive HRbkrSs can be
el ectroporated wi thout RNA served as negative contro

adminfsigred tohpasienigr an), b ) CD8+ T cells were el ectroporated
with TCR a and b chain RNA (TCR RNA), and TCR Vbl 4
surface expression on these cells was determ ned by

FACS anal ysi SBRIEFRDESZRIPHION OFel €E IDRRMITEGSon ( EP) .
CD8 + T cells electroporated w thout RNA served as
nBgfat Mo uHete undaueanding e thyeatyrgs prfbgrbvantgges of the present

inven SLERUCNEY R A, TR RARSERRSR Yy BBl PR e

accompheyihg figoreatnd®in whiski gnment of T cell phenotype was as
BT g Pk 0 I D o

were eg%po%% EEERRN A, SRVEGE P xprERfRRA tﬁésg:_ga?sd\%s fidrmined by

ata are representative for three stangardlze
FACSi andbyperitienfitcr elxgerponsiongblafk bugtogran)s KdWs Tt dedls clEGRoporated without

RNA-t ransfected, T cell.s specif]| rqoduce | F .
RNA SV SRR GrorTBBR b T BB Yo gepdporatcd wih
TCR &R E Raif RN A (VERRICA £ Ghdl TR @B e sMdch RIS (B RILs was

or coding for thee TCR C C and b chain (TCR), and
determipedby § 4G Samabkisdbtand 28k aftsr ¢lectiophragopBRMEDISOM cells electroporated

witho fIPG4 o SRR Eord o - Paletin TR o Rep gpotition and TCR
expres@,%tdndﬁ-cémghér@;[(ﬁ%rv@a)s RimHel By (07 28BCPapR Ad@ikiXkB4h after

-peptide, black bars) wereused as stinulator celTs,
electrepogatiorNAgsigimeniof il oe!lwhenatereswirseas o Howsi petiheltestars (k)
+ , and are ex S ' . Average val ) -
csf e o B M RERRCRASRARE By oY) RGP C: cDasra

/CCRBT hiint @t pICI4SRA T@CRO™ WaB ddtakare pt@ethti@n®r (0ed stfdardized
. three) representative T cell donor are shown. Figure 3
indepHCXPHACER RNA-transfected T cells can be

CEAR PRI 02 B 0 RLPIELbRge frgone
stimulE¥h VEEDEDtidLloRINg target cells. CD8™ T cells were electroporated with EGFP RNA
(EGFP) or RNA coding for the TCR o and 3 chain (TCR), and were used as effector cells in
IFNY-production assays, 4h, 24h and 48h after electroporation (EP). Irradiated T2 cells either
loaded with a control peptide (white bars) or gp1002502ss peptide (YLE-peptide, black bars) were
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coding for the TCR C C and b chain (TCR), and were
cryopreserved 4h after electroporation. These T cells
wowrneest as ef fector cells fn | FN g- pr oduct i BCT/EP2006/069549
assays, Ch (a and b), 24h (a) and 48h (a) after
t hawi ng. |yradi d s _either l.oaded w
used S sefit A eS8 §pey o Gho g er DA iy A, and
are exﬁ)r%gsl:ed 1ﬁ’ggﬁﬂldgve@%éa{;ﬁugad'ﬁﬁpl(c%té%ndS]ﬁ)are @R6n. The effector to stimulator
troporated DC (Mck, grey bars) or DC
cell raab e\(m rlolp @Yaget eftbnei (bt fphr©C) RPpias¢n@RIvEd, cell donor are shown.

dtfgl%ong Iéh%;,qs qtlgrﬂfl g&g%z apét%%ﬁﬁ? %lslgg%e}? E%gryaft)rlegeurvead without loss of
IFNy ﬁt‘d@@étf&ﬁtcégicﬁg; @?tf‘?éﬁﬁeg?@g“%g%fﬁ&pmﬁmp RNRQ(/E‘GFP) or RNA

Aver age v re shown

codingfdr eled DERtovarst b ohdi@{ DCR ) @hd wead ¢rpopaserdeddh dDak aleOtfropmﬁlon
%$ut of three) representatlve T cell donor are sh
These; gqlis avere gwév%é etfpgter qe@erRWHr@dwtwtaéww (thelja) agnd b) "2l (a) and

48h (a@ %ﬁ% ‘[fhla\%la lgl MT %erdofgf(; ?%1 see ther a%c?e%dg%l %ﬁktﬁ%@g&ﬂe@%lte bars) or

gp100s@ua fpe? }deO(rY [RNbes2iad] t1gckf Ms)t(h and B add Mkkkl&hap&a(eﬁm (Mock,
trian and were used as effector

grey bagsi ﬁagﬁoelmﬁr%wa&do%ﬂt B woé%@éyﬂg}mQ%rdlag%ahﬂ}aﬁt@pvcthars) (b) were
used a@f { ﬁ‘l{lla%r%%{lé;, %ﬁg 'il%\l{/ ?1]& 85@ Wasénga%{nl%a i %ﬁ&%{atinl?sa% 4 ELISA, and

con ose ol's
are exﬁl%§ééd3§§g/&ﬂpkkféiﬁg& Vzﬂﬁes cﬁ&ﬁ%lhdﬁt@es m@reséhm| $he ¥BEor to stimulator
used as target cells, and ysis was cal cul ated (see

cell rayptvensilal. Haga Mearieddut @élmtemnplfe@?ntattyieér ehdk dainjos jre sipen.

t ﬁ@%{%4 s esf {h%tﬁi;@f( &ﬁﬁ)&ltran gﬁtggﬁa ell% P;?e%ifg:éll% gyse peptl(?e l((j)aded target

cells. [AD&E- T?@élrssvﬁeré 8leStb<§pMiﬁted AV IEgeP mAu@}mf stiidr§y) o€ RIS coding for
SD are shown. Data of one (out of three)

the T(Pl%e ptr@ééiﬂmtﬂ V&R, taenglespomdrvese esedrmowectpy eplilsén stasdrshgh

cytoto% tg %Tscﬁ}gs ?'h'ﬁ 1%{ ?fﬁéétgr Jlﬁ&gogofatfc(’)giﬁgf g[g%lgll% ei{l\%e? Zoa%ed with a
2besideqpoial Sehbuld) b b il hSymBs1 d
T B

as targey eadlsl and “odpds wies ealedalad fese Matersalo® Methods sastign Kdnagrg details).

The ta?r%t A Ef%c? c]% ltr¥[10a@§§£§0 ﬁfg{%? 6 %ﬂ_ﬁbi&tiﬁeﬁﬁ%ﬁs&ﬁym sﬂ)\sn) or 1:20

(b, tmNEM%rs(eFibéhO%’nﬁAg@‘a@@va'tﬁes ofatipliaeds a8 afdhbwhl DataAT bgPlout of
00+) were used as target cells, and %|ysis was
three) geftresgntatizel T call dpagferrs atayes of trlpllcates SD are

Sp%‘]e EIE&Vg %r %’?gRtIﬁ\Dgtﬁaglg%&reﬁ e[eée 1§ ﬁ}get t?c&&?ys% :a%qelanoma cell line.
CD8" R\l bahsbeat axéreTele&fdpSralmiMenlaES]HFl RMNA (EGED] ypdn@ymbols) or RNA
cap aCItégaS retrovirally transduced T cells,

coding foy5 T R toeandcly el { TR elpscd isumbglsh ngd M@rep%ﬁeé 3 affeqthLceﬂs in
t
standaﬁ\leﬁ] ?yw% a-gs (3541? e?%cZIIo @%[@gglrhg r{wgg%%éﬁi]a?eﬁl’cﬁgéﬁ EM/IEL526

(HLAWEY ézp1960, HEMacf, (HEAOM ¢@ 108°)] ahdayd 108 IXHILA 1a5s8/gp | @i hwere used
after electroporatlon T2cells | oaded with different

as targed pRllsnaidator [5ws Was cajpnlasod 256 ommeyabisp ol géplicalss tid? emgseryn. The
targetﬁgﬁe{clﬂ(?r - 1?%} ?gg%? Cleb(ﬁ Sl Qrpcp% Holysis was cal cul at ed.

Fratio was 1:15. The

pEtgiuwle sbonctat TARI MAQﬂdhEie&ﬁd) Mdiellg hiva Déifilaf C}ttbﬂ@tlc capacity as
Xi mum | ysi s (ED50 used to measure the cytoly
retrovgﬁkhr @@r@ﬁwd T eelisnyhichepprogimateecyieytiesllicicney omlé rpafj@tal CTL

clone. vebge e(‘)% Is %f@éléc?ﬁh?x%&e&%%ﬂ?éﬁﬁ §2§\:f§r(NIE@t(§ Ia‘tIA%Bﬁmg ¥ the TCR o

represent shown
and B chain, and were used as effector cells in cytotoxicity assays 24h after electroporation. T2
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Figure 7 shows the neasurenent of 6 different
cytoki nes at once using the BD bead array. Each cl oud

WO e@ree®nt s on cyt oki ne. The Purther to the r i BTL/EP2006/069549
(increase of FL2 signal) the higher the cytokine

: f
cells 1%96%& lﬂ (? I;fer()eﬁt %(Sglﬁ?ntrs Lﬂo%{:(r)]fa %)qr&g%}ﬁég? ﬁ“‘%q@ﬁt(%# & 1ca$&were used as

target CEI&) éﬁ@% 1§6is G4 tale@hled. Die t@%eptﬂ &R@tomctin rdtfewas 1:15. The peptide
correspondln peptide. Note: the IL-6 is produced by

conceptiEionCoretPonA@e 1o g8Yd of thermagisiuan hisited EDha, sed ¢q measure the cytolytic
efﬁc1e%8nq§ ﬂqtdg:%lﬁeﬁ th% ﬁot?etdq %latrAgfe 0#5 \é%&%a f th?hga?esg*—egﬁra?et s%%wn Data of

ure e resu ana

one (oMY fivangirehadvED4el @ohdiSis SMdwmaf t er el ectroporati on.

A CD4+ cells were transfected with G-P-RNA (bl ack

hFigusey 7 shgws the mecasyremetRimniffercahefteldnesdt @a¢q wingethg &P bead
array. %? l?ﬁl%ﬂ&k essgﬁtggolﬁ% to%g'{ ghﬂ%gﬁﬁ:@}g&qﬁ% rlgﬁ cghgeo ﬁﬁgfr? ;gnal) the
h1ghe16théi cymkme chﬂﬁnﬂ&%mﬂ% Shperagthhisfrove MER mt[sﬂedtd’di Ché+ ttlisf@ control

Tgyre 9 shows the results of tr%nsfection i
DC. Boﬁumataﬁf froam TS Ryjrans fagtes. R @@A; s DGt lseRmathdbgpgigesponding
peptldtt Oof: ﬁ@gﬁ% @gﬁ)éf%g&?bjf e ﬁ_@ﬁot(tﬁé T &ofis. ”l%érﬁﬁn&ﬂi@%ﬁﬁt
target, unloa aut ol ogous DC were used. As specif

cmumﬂ@&gm$21mMEmwhgsﬁsEB4ope@tmﬂaﬁmas | oaded on the DC.

e 8 PSS RSP TS A o el

electrcﬁﬁ)@%nms Coat-eln ferb trae@fe@téd%hmppm(glua@ﬁﬂs&)g;amoeHere the
npari son of the concentrations (but is quite Close

TCR'RUAptF @Efﬂctqd@nb\ﬂ% Wyﬁ)d aSN@g@1‘t®h‘&’(1tr0h(@rquhlﬁogrgnprlﬁdH¢,eeES(E/§SC of the

cells \7¥3rS élﬁ%:té)clpglaate L ence&glgo rn%eoﬁél %ﬂﬂggg% ol tﬁe ]géclls vgere found in the

“life ¥ROER1PP4 specific TCR As negative control target,
unl oaded aut ol ogous DC were used. As specific t

t E@umaééome pespits gbtrgpséection @EE Y i Wéls pcth QFP%ET\?&A% or with
o LA QU0 SREIR R (B 8 SRS LS e

autologuﬂls D€ vweahed( A} spddifec fFdet,ahe Mmgebﬁ’dqaepﬁdaﬂzvss}loaded on the DC.

icted (B) ure 11: CD4+ cells were tranpsfected
After 5;9 Hiinecgsio qurs& NUEHIOR;R FCRNRCTRBAN §vap Sreapid Bbﬁ@cﬁ Anly the MFI

of the %Qﬁfs'\fds“de%%n{eﬁ ) whidh aﬂ@&@%étﬂl Lﬁlﬁﬂ{aﬁ% b {)eg?ston ofl ﬂ{e%g@é;ltratmns

I's were used. speci f T'¢ target, the gpl0
(but 1spcﬂms|cttse mgropma@edltgh Ndh@thﬁfzthcéu(sm pﬁcfctuetd 20thie D(h,enot the T cells.

]Iagg'lél? E@‘ @?E’%g% r‘%t{;? VA aflﬁlrf‘gc‘[#wltg#ﬁgqgﬁt ant S1t]\é:gi\IA coding for a

Mageﬁ@mrs@wﬁg TR %%hlegittln%%nﬁgmarg@ﬂ Rtdalidd AMSIoEOIBC vrPEused. As
of the concentrations (but is quite close to

speclfropsot (NoHagex P! bR ilarieasioadoda the B & fie 4 h the cytokine

conceng B IR Spapt S vrecang e By K ATAY SRt aPnG SpuGpurations were

out of Upd10 pdethc AL ABOYSadPE: N8 Eepii&HB)Asspeci fic target,
t he Mage3- DP4 pepti de was Ioaded on the DC. After 44 h

t E&uw bl pét @@ihofefrrt: transfericd with K& PsBPy (et caanyith B4 coding for the
A
gplOO 54 é%ec% 'f E@f‘ Vésrl)éegats ¢ C(%ntroﬂ\a?%e? uraloaldﬁg I3 eceléso VngetUis%(}] As specific
target{the gpF0-ab pepaicbeadsaded oal tho TAdepils g@r Bh thABkskif¥ concentration in
PRACTI CI NG THE | NVENTI ON . .
the supernatants was measured by CBA. Only the MFI of the beads was determined, which
allows semi-quantitative comparison of the concentrations (but is quite close to proportionality).
Figure 12: CD4+ cells were transfected with GFP-RNA or with RNA coding for a

Mage3-DP4 specific TCR. As negative control target, unloaded autologous DC were used. As
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Wi |l e the maki ng and using of various enbodi nents of
the present invention are discussed in detail bel ow,

w0 2003herdsd be appreci at ed thaf the present i NVBCOIL/ERIV06/069549
provides many applicable i nventive concepts that can

varlet

speci Lf;ﬁtargg peC| l}%d%e?’ Qg & F?Teche ‘%asch sc sosleﬂagﬁer elf)[‘r:?r %?g ?ﬁ?kme
concehtrdtiéhtif &ld MiBerhtaBR{Gs fhaswaY By (B ATBKE Sand IFN? ahd -2

i nvention and do not delimt the scope of the
concentrations iore ourof featd (*) irmore ednditiondwe SMBIhefi thebesfds iilso depicted (B)

i nvention, a nunber of terns are defined bel ow. Terns

defi ned herein have neani ngs as commonly understood by

a person of ODEYGF PRACTICINGTEHBIRENHDRVaNt 10

the present i nvention. Terns such as "a", "an" and

"t he" Whale i mplipg aadusing of erops eybedinienty of ithgypeggnt invention are
. it

dlscusg%fe 1(lr:1i c%taélbéeéiowdgr éhltl)qfad l&%ag)pu L g&ft!g?tgl!h??ﬂ?‘es Wgﬁsn ﬁﬁoewdes many
applichigle maveatiogyordepte ttmt tan bs@abddicdliasiowido @aﬁﬁ@@ifﬁﬂ)@lﬁc contexts. The

enbadi ments of the invention ut their usage does not
specififeAmbadimeris diseupaset hegrn assdEersty 'i'élst&ttvmolﬁ &oecilie Wiy to make and use
the 1n&e!nﬁbﬁr§nd E&h @d&ﬁﬁﬁt ffe s&g‘)% otf?t{erﬁhvé’htfeﬁl I'" includes a

plurality S, ['uding mxtures thereof. It

alls tﬁamlﬁaitsahdomdﬁtmﬂimdstgﬂfdhls aﬂl\telntlulgm motbeabfigyss are defined below.

[ i stated,. that the rea nts scri bed her

Term GBI i G RBRAIG® P PHAR SOTVAPOAL & RSPOBLAaEY Skil i
the ardl %’l’@vdnﬂ td A8 ﬁ?ersént J\%%U@ﬁt T&l‘i‘ﬁé é%t@h at ap ’e“ﬁf’ a%dT‘tHée lake not intended to

defines whether the T cell is "resting" (i.e., in the
refer t@@nprmfsegtdtr anhity, bal tnclelyle the)general elassiofathaelt a mmﬁc example may be
used fgre 8%traet]tol onl hglttetrten[rmo (2% e‘%{—[n%% gsae{f% gﬁscmé? s%ec n%%qdn%llergt% of the
invent¥r, ButQkdid uﬁigﬁtldbéﬁlk’ot deihitahe VAntidt 6xcephs OLfﬂlh@thymc'lalms For

of the T cell wg nai ve, cent r al nenory, effector

g1 d

examie g (erm|“pepld” iélﬁ pliraligyp hooklss ieluging n(umrts thergofrHp also is to
r
be unfifo ) stBnBOMMA YL FIHOE Mot CREEA b horcn are
merelyzl extﬁmtplhl@&nﬂ' thee Ietltswaiénte at buchfar¢ ksen phttoattypes, and
ch are predom na in the resting state, A naive
TTﬁf‘etthetlfPrt St (S’E]F‘fT Wih%ﬁafﬁaw bt BaicBH 1S SRdinen@r in the Go phase
of the @Elfl E?Jl@)rgr"@&tﬁfa'téat’ @ gromgt'eﬁftzr &?&ﬂ %fna@éqstﬁlflﬁlﬁé:é&ﬁ ad the
It can then assunme the resting state again
recogmtwm b it spgertﬁs anogény at bystirhelanex withiQReT 3 armb@de,rli’HAtos PMA, etc.

.hew function_an y change |ts heno ai n.
The PP ORI (FEY n6 1 G gDRR gt TR neTap: Y effectors.help
effect@t@ (TgEMePecidist afd teegeta@ctryfeﬁe@tbfs@ n:lesélfnfés TR hctRtthg8A! exerts
s well understood in the art and incl udes any

when MlVG@dI A henlghy dener btlSnEI celts @wadnof thewypheagtyprst Fmda‘shlch are

predo%Pna%e(ff es 1%1I gtgau a4 gvgﬁg Il,n%ugl}]gr%thf&e?tg %p%] Iat?ttvagwn and then

differcpipfeafiioat @dmbﬂar célher Mﬁﬁf&for&nééllal’ttda@ @lieni sSsugnyihs iréuniag state again,
for use in the present invention and thus includes,

until itygats acivatse the REXE It © CE S Mew NG ion andmepHdiangoispfienotype
again.OAn %ﬁ%@t@%? <bbf Qfde %bo!n'“él'm{:atﬁ)ﬂta'ng %.H‘El @Ellﬁ.g %ﬁgctor function.
antigen (e.g., a mcrabial antigen, anti
efhe JermOnnisgund® 0w bie nndemsttetbcgtm taahit ged n(chldgs anyacmf) twdle that can bind
pol l en, etc, T cell receptors .bind t.o

CO| ne nt
to an %@p A8 Vi aﬁ@pt@t&é rfelpaa%frﬁg@w&fs %tﬁtltlgeﬁswl%w higd jgpdHC
moleclRb %Hllﬁtﬁlunééerﬁsﬁ 4 gk %g;lﬁec@tezl_%t HRCRRIP hny 9@[&%&1 iCerfV¥ioned for

an ant i gen i hcl udes receptors sp ecit
use in plepprieshat fnvagimendrsl thtﬁs inbledembilge mot 11m1ted to a self-antigen (whether

normal or disease-related), a tumor antigen, a pathogen antigen (e.g., a microbial antigen, viral
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The term "tunor associ ated antigen" or "TAA" refers to

an antigen that is associated wwth a tunor. Exanples
woRiomebdosknown TAAs include sdrvivin, gpl OO, MARTEP2006/069549

MAGE-1 and MAGE- 3. Sequences of sone peptides

antlgemeggm it %mgrg T 0&81\6;"1(11 Iéﬁ\h bl Rﬁ%ﬁ%cu'e% b gépt%:nld é&i:e) T cell
recept(nlsﬁﬁhﬁoLa-ﬁﬂger&ror f)ﬂld/eefrzig%ﬁ)énltsd@f eﬁlﬁé@s@oﬁﬁﬂﬁo BIHC BSAecliles. As used
Eylde FLTPKKLQCV). Sequences of additional tunor
herema@ 6& BeRQUOPpeifia ey arretigen mgbﬁlgs Hrcell gesspiers weeifigder reptide
art. The term"antigen presenting cells
ﬂagn%ﬁ%%éhk regg?s to a class of cells capable of
pTes enii‘agnanssaiatebarei gamt d'ng‘Gm;A’i’ referheo Amantigeh that is associated

pepti de- MHC cqnpl ex recogni zapl e by, speC|f|c ffector
with adumpg Fypmpigs o ? 5@0@9&%% ing e swetebyer Al MAGE I'and

MAGE!S Sgtﬁde\ﬁgesc(ﬁlsbﬂlleg(e mreﬁt% RO TR AYRICR %fndtl\f/lﬁcﬁr%le%@s include
or antigens bein resen ed APCs can be 1 ntact whol

MAGE dliomagaptide 8sA PREGHIHagMARB-AR| peptide tiddOCHEILEY) Gzredahsg: peptide

Al 88 PAT e PERRRT VS, SEypitina T afliliat por asociaea

peptidedind @M ize €haws td (o @szlkilflﬁl 5oaR! exed to b2-
m crogl cbulin. Wiile many types of cells may be
cdpaisiia “@ﬂtlgﬁnaﬁgeﬂ@nilmggcezhlm(@@ﬁ)s r@fqtrSt theaidassef pel@mapdde of
presenftmgane toymtore Frn: grgslnlﬁql iy olrgeonf n an ¢ & Cellegcs cr(])a%ﬁza le Eg specific
effect@Cdelly af the nﬁhmaﬁe $yd&h] ﬁldftﬁérelﬁw tndhi€ixg en ?Effbc}tmahenﬁdhﬁlmmune response
responses. By cancer or tunor is neant the

agam&gm?cﬁnﬁﬁpn O WS igARSEDHIE RIESInicAWAPE can e Bitact pdoka Gellapych as
t r e i
macrogggtég',(}? g%?%’lgsr %f\}\&?cﬁﬂ a(l:) ?}égltsy%@fvg g ﬁgg&?gﬁ 4 dghgﬁt)@&&fs St &tfler molecules,
natura$ly gnedriiag ot S}}rﬂ&t’olcpsfuch ak pumpfical MHET @talsﬁ)hrrmdmtlre@ bomplexed to B2-
e beni gn or gnant.. In.vario

cer s cells can
mwm% esmamyplyPELRISHS B1oy e capably @éprsswn%% ayisehyen ¢ ir cell
surfacP lf&‘)ﬁ-celpfe%b%hltlgﬂ RABS den@fli Eellsq{agg e c\éﬁa&try&ls tpresleﬁ‘[rbﬂtlgens in an
ovari es creas, prostate gland, or skin.
cfficicpiefunointtito actwfat@&mlieﬂl&)for tymtmlccﬂ IYmplaEytﬂ:s(QT U) ETSPPMKCS.

i npcl udes not onl ancer cell, but.al .any..

o B R o iR P B AR S Befcos Wi EBiHMivery
autondfGsUFEShTES Biat @8h%efctiRxGEMits @8labsrardBebwiR p‘iﬁhﬁ e characterized by

cultures and cell |ines derived from cancer cel

a Slgn@netelpssmf cell pesrliferago i easrol Heancerounerlls|canbe benige or el@llg@nt In

various %fq}%%é%eggs? Hle caf‘mgeq%h%cts glgggs f?hég glra]lgcéegablog@}n ebc’rgaasﬁ],c el%n

digestiveStac G Wl o¢aRe Sfancieh@ @etat€ ARGE  ar sRivAThaBe fANEEHT a cancer or
cervical cancer, stomach cancer, esophageal cancer

wmorsghcisdaed bereiantludes el @nbah PNy RE0FwIsFlkstu At any cell derived from

a cancg% &&ﬁétﬁ@&[&mf his 1ﬁélhﬁ]é§%%§§té%%d chfHK M 28nd ﬂiyﬁ!rg E@i@ures and cell lines

omas, hepat ona enonas, sarconas, carclnona
derlveblfaﬁil OUYBST, ceélECCaﬂcébetsthrmm irztueliey, boolseou ligsted &, 80lid tumors liquid

g‘olv d.in the |nteract| n betme n recgﬁgor Ilaend

tumors, Aepiat S’(%}? gepnsiesy qaalegi capast, d’fle AN SFFAs @EEHT proglate cancer,

testicut4! daficc@M¥laddc? 8hilcer, oRESBACAReraGG ik @h&d, Qéfrﬁﬁcht Jhﬁc&ag‘stophageal
several years has denonstrated convincingly t

cancelr, ggnqrq:ﬂgw'r:an@lr,l lyng SaNGET, acwbblastaria, glwfol@tcgmalrgﬁ@blastoma leukemias,

mvel n of .cytokin ene exp ressi on. and b ¢

ye °BP81 %IPF‘% ﬂ?e%/ 9\75?%? MR ﬁf‘r Qigo 63 B MERlaskopgas cic.

18480kt thol@ukdsN gre i dlved hABE IntdraPABIB etwd@dBYeptor-ligand pairs
13:69-73). One signal, the one that confers

expressprben fiesitfice ofzmtisen priesrntiosgelbyandnk eqllsc Rpssarchfaceunaulated over the

past s&%&l %s ﬁgmeln%%s%tteg c%i&q{fé@ %ait %s‘tamg T cells require at least two signals
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IVHC/ pepti de conpl ex. The second signal is not antigen

specific and is terned the "costinul atory" signal.
wabkiog/oeiognal was originally d&fi ned as an act i RCT/EP2006/069549

provi ded by bone-marrowderived accessory cells such as

s and dendri.tic cell.s thegs
for 1n({r%9181% §P %ﬂ% In¢ genRrXpresyan dn Prolh%efratl Qn (ggﬁwaér\? A Rblq g99%) %ence 248:
1349-135 camddegians M KL i m9|2§ihﬁﬁl)An@IC rbayt y3: 69T|7I$)S ©nad rs%nbne ﬁte one that
stabl e antlgen (HSA) (Liu, Y. et al. (1992)
confergyspecificaty, qegvbmssiuceérbdﬂam%% o5 e T4 R kb chnwew an appropriate

G; 3o-
MHC g AL S0 THE cohd Skl o) 28 T, Pl 2o
stimulatoBAMignal.(TansiGeal evis erigin@l bAde {iddia0 Jan abtm[qnpﬂowded by bone-marrow-
. 144: 4579- 4586 B7-1, and By-2/B70 chwar t z X .
deﬂve%lfg%yor@@? %fﬁ)e@crf@h%es a é%@ﬂr%‘w& mﬂéﬁ‘ssoe%@ﬁd Eﬁé?lonal
APCs! Q@53 hﬁ)tlecﬁﬁts %Ebé‘ryéeﬁtsh%n T:ﬂh@h@é' &)C;Isthﬂlgaw &tfvﬁ?' These are heat
cognate ligands on the T cells. Costinulatory
stable ol gauHSA e di, At. er do(@@ﬁhﬂlﬁmowdsl@hﬂaﬂ 435), etoindivitar sulfate-

modirg TS An o St DR BN BBy Bl FERT b 9935758s),

intrac@K@AFRUAEYo T BBRREIRMN! (IOARA 1 PAVdn ScSehiBE BX. Q@% . YmBfunol. 144:4579-
co-stinulatory nolecule on the surface of APCs and its

4586)cBrhtasd Bk%@ﬁﬂ éSchc\zm@, BrH. mﬁﬂ)zﬂeﬂﬁ 17106611068, Ahessrrmalecules each
enc Youn et al.
appear( %)ﬁ%lft c(od%m lat fon béfsltn%rzgzgmg E@t% t% ggelul’lg%gfis 9 ale (Tlgeélﬁ) Co-
stimu ey e 1630125 %@@ra&ﬁ&) stirtilagiy Sl@ﬁﬂ(sb auliicle atricgess@tyOiinkler normal
nol ecul es are CD40, and CD54. The term "co stinulatory

physiqiegied gpaditipps W@ég‘uléﬁgﬂ@rlﬁ@ pEngpt Ecalle Qae exemplary receptor-

11gand\‘;‘gﬁmé %W &BJe es%%hg%e%@%% X"Eﬁ‘ ¢ gsg oﬂ?ﬁgg QI?C[ its counter

recepte€CDas er QT L’A-ZF oadl dells Frovinaie s a/. Qb}%b Baivhat 202y909tF1d ¢ty oung, et al.
h h t f t T [ fth [ th

(1992%]& H]g((e:stl-l-ﬁ(\égf%gﬁ I:}I%ﬁ%lé/li %268 nggg@m@;%%?&g%ﬁgl a%ser 1m§0rtant co-

s‘umul‘@if?)rys FlomahRL QfyC B, ecl‘ﬁH lc&i53) TRO (R QB&[hﬂ@lﬁtoP}; ﬁl%f‘e@ﬁl' Alncompasses

matti1 x such as an APC, fragnents thereof (7al one,
any smgimmoémbb i dombamatiph @f mubdcetes vehich), wheon aetmgdagtth@*fwﬂl a

usi. rotein [ together with conpl ex :
MHC R Bl e o oot M el 41 Vo Her o posgilatory
effect WhechlachRivbs MR BLNEF fﬁ@@ @N thA®irkM ihAsptial. THeQer &Rk bncompasses
specifically binds the peptide. It is intended,
B7, oraqthemmgqﬁmnmwlal m@lygulé(ﬁbon & @ntsgewmse@tmg maﬁrlwcleemneféPC
fragmerﬁvk g(eﬂ]orllearco o Fe ?cgwﬁﬁlan I VI fex lg(sézj or a é/rp St s FuswnI protein)
purl stPOICATory Aol ecul” I nant

whlchptogdtueleﬂlt@ MH@tcetnIpSext hl@ﬂ;ewfa) ccéglh@tellfghﬁdl éjtﬁﬁretsuﬂtshﬁ auﬁ@ahon ofthe T
hin the sp an of .the invention. The t

cell Wh%fmhﬁ diGFagn theéflrefa%e Qfdh% inﬁecell psailigally bindstampsitide. 1tis m{er%ed
although fnt)te % %ﬁlgf?l’yg’m&{ Qﬁat (L OQeg;ﬁﬁsglhﬁgggfmgﬁg%ﬁo %1@&1 actmty as wild-
type o€ pm@ﬁedsw’-lglmldhﬂoSy mbmellet (d.@, mcombahetly pl@ducmdt(ﬁgmtahs thereof) are

: t ot cells than is found in_the tissues where they
mtenda$ éoaber%ew lﬁl%ﬁ“ﬁﬁp’é}t BhPaSRE OAUICBYITREY oi n, the term
" eNd RithPulnlr&ig® &§fe1tsqo HYin K0 ﬁlfdmtté?ﬁn&u @rﬁf&é{ﬁlahaﬁtaqmr

that exert a variety of effects on cells, for exanpl e,

propagatidoif kg lsgnswitdblomegiao Byf ‘enethedi is Noant al domippsitign comprising cells
of c t.oki h na be .us d al one or i.n

preserl S BIFART BRFHEE Db bt g T Mo Bhes s ey are prosent in
anoqyﬁ@ﬁpde interleukin-2 (1L-2), stemcell factor (SCF),

interleukin-3 (1L-3), inter|leukin-6 (IL-6),
As used herein, the term “cytokine” refers to any one of the numerous factors that exert a

variety of effects on cells, for example, inducing growth or proliferation. Non-limiting examples
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interleukin-12 (I1L-12), G CSF, granul ocyte
macr ophage- col ony stinulating factor (Gw CSF),
wo edoenbweki n-1 al pha (I1L-1a), 7interl euki n-1 L (PCFEPDPG/069549
MP-1 1, leukem a inhibitory factor (LIF), cklt
of cyté%} an hrq{aonbog?%ét rl(l:ein% Il-fll-;;%) a]g 8{1):11{6&@ a%?i evfe trhglpresent invention

includ¥ elmelreﬁklmcmazs,, stér@ E:elemm@l(scmﬁnaﬂmu( Er(mrBﬁ ahémukin-6 (IL-6),
CGenent ech (Sout h San Franci sco,

mteﬂe([ﬂﬂ*iloL?s@hdl 206l STeayanuRerse Syt e KOIRAE &ﬁ@lﬁggng fagjor 4QH1-CSF),
1r1‘[erleluF%}'Inagﬁ(heax§$é}%)t Erﬁerle\ﬁ@nt 1 EILI Elg' Mrlrg ﬂgg% %Q&ﬁﬁgog%ctor (LIF), c-
kit llgmd,‘rﬂir_almbbpcﬁétﬁgﬂd’&)) aadtﬂtSI hgandaéijklndas Tayep@)nﬁhetpmﬂyfaivaﬁthble from

yt oki nes. (e.g., reconbinantly produced or nute
Severai Net 0@5& suchag f%h%ﬂaﬁ% (g2 5@e éH“% W Yh é?egfﬁt?qqk (SqH(g San
Franc%&? Q;%)okn{géﬁ (Tﬂ&%ﬂﬁd O8ks, B}lﬁ f{m {)M&h@ap%‘ﬁg | MN) and Immunex

efers to a diverse 1 on
(Seatthrok’\bqn)o ltoginteridey, eéilhrmglanotcaémystwpb@tljf otated, that moleaulieghaving similar

blologb%l] aé/tgmoals W&B? or @1'1 hOi nes Eg ?ﬁf F@%I@glﬂa grécﬁ'lggcil' ()>r muteins
thereo‘fPﬁ@ brtérideg d B@ué@ﬁ%lﬂﬁﬁ’?@%&)lrﬁr&ﬂd @é(ﬁfe%rf &l%dmlegtfﬁ%n' n the
anism Wiile the dendritic cells can

dif ¢ wrandeedrd e deHo (PEDR sefytsde 2 diveese m@glstélg@ ofimetihedagically
smilaP OSNRHYP R GO, SIRTRL Eungflo PRI EH A LT RL TSNS (10o1)
Ann, R&it, Tinfupek 993 E‘Z%D)Deﬁﬁﬂﬁﬁe yéleSconAitse, thélﬁbbltr];ﬁ)tedﬁ anld pltefe‘ired APCs

cells are not phagocytic, whereas the nonocytes are
in the gtgapisg)- YWhileahodgn léﬁcnr@ll%: eqn b differepdaied fem wpeRgYtashey possess

\

d1st1n&2)ﬁ1f:'r{0 %@gsvlgc%:r?eg% %dh ggrt]l@hllaeéltgfﬁlr%lﬁl %&a@%ﬁ?@??{/é@tfg@ﬁ, i¥ not found
in dendrioen¢lls Hus isgrossstmdrily moifiddys eAlsotmatefd éntiribe nefsiaze adt phagocytic,

or _desired results, ch as enhapc [ ne response,
wherept (g THRIREYICHE PERTS! IRk RETEGr Y 5&%8?53%8%9@65 ‘B mature DCs can
prov1cféodmlqh$ §i gﬂalg HiR8@8E for 'ﬂe@%ﬁ@fuom%ﬂéprolﬁ@raﬁgﬁeCt Ive

anount be adm ni stered i n one more _
adm“nffsthatarrmust;” mmp hinowntisoffsiant talo$aybenefiSial badidseed results, such

es will var endi ng on bod i ght, .aqge,,. ..
as entfi SRR e isp el EEBRAS PRSP S el Bedtioh o Fiscis gondition
(disca&d, irefBdTionl 8teY. akh @ffectNe adfRd: éh@l%l AAminiSRIIER DhOBr moS er s
to the processes by which in vitro transcribed (IVT)
admingRIAOTSs applgasestas dopages §@tﬂbnlqj@f§agq§o4/1%p@m {lepegding on body weight,
age, hQalglt {SQ %e:‘on cgncfl (‘;Jlnnt% b%ct}e%ged outeR 893&1%1%%@5 1 l enent s
requrre or expreSS|on Inérage sequences O ribosome

biAR dkditheréih Xesh@bdion! teldr toathe pfbcagsés By fdii inatttdManscribed (IVT)
codon for detachnent of the ribosone, Vectors for in

mRNA it Fanstaiedisiorpeptiien p@Lb/pﬂmewﬁ PHAcighing} figpiccted cell. Regulatory
elemeﬁt?] %{uﬁg gélj %&Rgervs\;]lalﬁ T eesgtll&)ﬁc%r ?g%ﬂ%@ﬁ%@g Stﬁ{n]'sllaﬁgn initiation
and a tvpdirfatiea todomdis demcmm?lalnn ohic aibdéamne. eX puters somig vitrd oaescgption of
ene Qqr l eic acid se ch in turn, ifie
RNA ?%Qbeg@ﬁ%ﬁl OTRCIS RN SF 9%@%? dttﬁ’eth?: &quengey dF§C§1gD ssb.ods known
inthe hft. other words, it refers to any addition, deletlon or
disruption to a cell's endogenoqshnucleotides: For
eXborpsie, “gersttically malifted? rr@dn&:@dnmnmg sod/pseipesgmget foreign gene or

nucleif N sPERpe FLRLA S T gno Qe Mo B TSRO S of the gl and i
proge@E M biher Worlisf it éitids @h adih&dditesindelefib @ 6f @kruptieetd Scoll’ §§nd0genous

used herein, refers to T cells that can specificall y
nucleqidasl Ber example retroviral transduction results in genetic modification of a cell’s

genome. In contrast, transient transfection with mRNA does not result in genetic modification.
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antigen and nedi ate an i mune response (effector
function) w thout the need for further
waledof/mewat i ati on. Exanpl es of I&ffector T cel |l sPETIEP200€069549
CTLs THI cells, TH2 cell and regulatory T cells
(B BT SRS B BAER R s Py vt

antlgeﬁ QAP @it & inir@eRORGRMs¢ teflebtok fudamom@itmcm ftdeed f@irther
differentiation into an effector T cell. Effector T

differengiptian. cBxarples efsffestyr (1 olls Hsluds GHess dnbrelish&ig g¢l} and regulatory T
cells (E%’e%g% c%?té 4 Sé[i?éc?(?r 1 &gfr%lt 1!1J1§J ‘Ftcblgsgllle%\fe g%?é%&gg%té%299$§%éciﬁc
antigeh}hﬂﬁﬁamyﬂpﬁla& tor fegpcaidgditas 1t&@'| ﬁrol%bﬁbﬁmﬁéﬂlffe@ﬂylatlon into an effector

et BBttt b it STGS o Bl
Gnoh&hgquogen i munogens are antigens, however, not
ntigens are I mmunogeni c. | nmune responses include
hlﬂmmnmhe regmpeti sweadly reemno iheouhyigere speeiftoyespmmekes of lymphocytes to

foreief B RO AT B h e G B e b DS PR 1 o be

“Imm@ERgb it AhnBRGe RHBE [MsSA “infhuBi&. ANSmBRINGPHE! 804t BRns, however,
pepti de, polypeptide, protein, antibody, or fragnents

not alltgnéigensfare gniaunegor Irymascs wepertsedlingludh himorsh respensesGria antibody

respect t.0 ol otide, an isolated

s GRS b g FRIBBL SRR 1% oo b
ambe @rmSeQUERICeBeank tsdfpmtnd:cbﬁomtcohﬁnm@ﬁmblllmamﬁaﬁmw@a in which
in the chronopsone. is apparent to those of skill in

the polygaicigptide, aepfisis. ﬁf&t/pﬁpalldp yPreieEu PRy eyl Baemansothrigef, are normally

assoc1€t%ﬂt\x51glem th?.llr%/ %p&a?ﬁple R flsPect 8% Hﬂgfﬁ?{ ledti deZt an 1sqlated

her €of,” does not Tequ i S0l &
polynmhlaitlda aguorshthattis kepamtéd Somahel fadrdy3’ (seqm:hcesn;gth wh1ch 1t is normally

assocm@g &St gg)m%:orqlea glﬁﬁtalé)ggreﬁbqoy oncoz é{(lllldg thep%ﬁ 98- -naturally
occurﬂ?@ g eg@fc‘l&iﬁd ﬁ@é lgﬁg%t'l&o teif? rantlf)@@fr%f‘frﬁ?r}lent(s) thereof, does

dls I ng rom’i ts natur al
not reqmmjhm latepné o dtsenglaﬂt it ifnont iimmatmmﬁy oonreng ccamtewparo fAn addition, a

“cone e ratane o ubE pht B BOTRR ok e prgpin, anibody,

orﬁa@ﬁéﬁ@?ﬂﬁﬁ%khyd@ﬁﬁgﬁﬂhﬁ&fﬁﬁﬁﬂ%%mmﬁﬂ&xmém@ﬁgwau@kﬁﬁhhﬂﬁm1ﬂw
pept i de, polypeptlde, protein, antibody, or

conceifigennpsiper m@beulemrdhlmdmgre@tdrrtm Eh@cmﬁﬂh@d pt Jgss than
separ%ge%lu El}ralnqg%[ o?ﬂn ngtu azillé/ oct ?%%oﬁ)nte yAs’p% nucgl%gtl r chrde

oSy on pa ern,

polyptﬁﬁﬁlé Eftbteir) ahtﬁBodyﬁ@ﬂ @agetent @Y ﬂﬂe&loﬂ(iﬁutﬁ dif&rs from the naturally occurring
di stingui shabl e fron1|ts nat ur al | % occurri.ng

counteEPATh NG pRIHRAIY FeqHeECHPT 19k FYANRIEHR) Yfasylar%?ﬁm,\;@w not be
presenl?Yn Rsnf%ﬁ fSHﬁEﬁFé ghd gikii lﬁgﬁéslll%ﬁh éfg)gﬁ §I£§ g%}l{&l‘f@%\é!ﬂﬁ'ﬁhﬁ Qoun éerpart by

tern. I an Ce Is Isorate
its pruinﬁry fequenice analtedhafivdm tyhmodratirnaaistsisteh fvionglydtisglation pattern.

A a1/ CORBRESAT i’ FeR Pk sgsgorcal it from

whichGPRIL & iAfan gﬁ&mgncodlng cel I -surface nol ecul es that
are required Tor antigen presentation to T cells and

f dhe teaps dmgroahistacejnpethibty. conmplénimadHEH eclvsi® i somplky of genes

kno as. the | eukoc anti.gen" or "HLA" )
encod ikl Rtude ol T AL oY it i BET Rrettruguidh sl and for rapid
graft ref¥tliorT®h BEMARS theaWHCaIK @156 [kagwh fak @ “human leukocyte antigen” or “HLA”

complex. The proteins encoded by the MHC are known as “MHC molecules” and are classified

into Class I and Class II MHC molecules. Class I MHC molecules include membrane
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into Cass | and Cass Il MAC nol ecules. Class | MIC
nmol ecul es i ncl ude nenbranehet er odi neri c proteins made
waipooofisaas? a chain encoded in the MHC noncoval ert1/EP2006/069549
linked with the b2 m crogl obul i n. Class | VHC
heterogonae%%%gt%ba;nﬁa IEd a?l%d‘fhgaﬁlc rrll%aélldym 16 elngr?ctoxefa ent%li iir%ked with
the B,{phiefibatih ADla$sdl I@B&B‘m&e@ﬁleb Sre e@bﬂ:%é?ed%yfﬂéhﬂfi dll @§cleated cells and
i nclude HLA-A, B, and C in humans. Cl ass VHC
have hegn shQiytels (ynetion i @nigrs nrewBiEAB hEDST & cﬁeH@ IGI%SSﬂmm@%%S include
ORS I
HLA-Bp Bk ¢ B e CEEY B BN o REERE S0 AR G Jerogimeric
proteigeddnsisangl of noncbuianky, askoridtettle abll fchins. (6gs TAMIHC Bislecules are

"Pat hogen", as used herein, refers to any di seas
knowrb%é‘l“ﬁg"“dﬂé%‘} Shedls apdrigdumang; inglade HbA; a%?ew%ta@g -DR.

dep iy Heh¥ 3 kQer&Sh. refh€id £y MiRALNCIEA LRI Als 510V1ﬁﬁ)/and also to

virus or ‘organismwhich is rnvolved In“the etiol ogy of
attenuatedidsewd veatidral.s bhe¢ Ermtpathogen sders ¢ anbawruseg otgaarserofvhlch is
ut are not

involy gl S R P RESOE ¢ 3G 2R aRighe Al dsiTshER sisBins Sigh pathogens

includ@Shutald Ii‘&kl’lﬁﬁfe@rt@) b?l'éféhala&df@ﬂdaﬁ obA&d ahd PMﬁlﬁfa‘thogenS such as
Sal monel 1'a, Shi Ent er obact ef, Canpyl obact er,

Helicapagtcn @BChﬁ,Sc}é‘ﬁE@ w¢rapyl<§u @ialra@emlyo%fba@tae nigrabaglpr, &ampylobacter,
er um si.S. Baci | thra
vario Mél} coﬁ%ctgerbaés kﬂg a%@&gréﬁlrpalle rdg 1\l1 nlé)flcgerugn Eubemulosw Bacillus

anthra8BET b8 fhia p&OS, q&@mcﬁ@ua mﬁl@fehﬁg&hﬁcelﬁts@phyd G!!ép@@plﬁa infeulgans
as S. aureus, Streptococcus, Costridum
Staphypegcstn SuchPIsaS FBEFUB M reDEIC NG oStk Qﬁ@@éwblqa%ﬁ’#ﬁsmodlum

r.

Lelshrhm ”ﬂﬁgiﬂo‘%%%a%ﬁdp 1&%2%5'@8%@1{&?%5%1&()' h\éb W '&'@Q (HCV),
humari—ﬁdp\/l,lorhswm(HB\f‘)u Syt()megalowhe(@lﬂév )sHirpve herpesr umst(me herpes
her.pes si ex VJF% coronavi r us,
Slmpl%‘flﬁ’ééﬂ?ea-’ BReE SImA %%“Séﬁ%e EpSUBIH I By YarigFiggggster virus, and
Epsteﬁ@elﬁ L :pﬂ}é%la Viffs! fﬁ%ﬂé@za\%ﬁﬁ Sheg@@lﬁ’@]‘g WS p%héﬂn%’l?ﬂs virus,

pol i omyelitis virus, measles virus, munps Virus,
measlmmaisl BUNPE MBS, Fhém‘teﬂmvi‘rp@pt ide" is used inits

SIRERTR aRHR it Rt T B pieBo G PR R 80 2 bpRnSind B i&o or more
subunR @Bt T e ki ESacidl M@ébw SdemimdIRs | THRK@EuRK rﬁ@;pﬁé Gked by
bonds. In another enbodi men the subunit may

be
peptide ibakdsd Irb@/ncmlnqii@mbl@dmﬁslt the glbunésmaevrbe lodkne by ot,itec bomds, e.g., ester,
ether, l’éfcéeg&s use rdeher n t e%n amferlllr(gl a%Pd” rgfe? to C%Ilg na,turgl a?rfdyog%%namral or
nat ur a and/ or unnat ura or syn etl C alm no acl

synthdtidGhtigl Agdglinctidigs giycinbahd bbﬂh&he[Daaﬁhd LLoffehi ©@hers, amino acid
i soners, amng acid anal o and peptidom netics. A
analogsestl gl idsrmipcties Aopenkige &f FPhe TBEEASTING agigmimsAmyonly called an

ohgopl%?hétwﬁg ﬂgeg)p?l g%&%ﬁgfs'sﬂ&t e'é}f%pﬂﬁ@&ﬁaﬂ%s%‘ﬁé fnd 5 gﬁﬁé’ fl cornmonly

In1s de”’i s
calledaglol yetpadpal aypewin.de or a pr ote| n. The terms

cetld cl |c acj “nucl ei ¢ acid
niﬁ%{emiélp V%uw@&e.,ﬁ%% @ﬁaﬁl& a%ql ymt‘%el‘f it malggule are used

intercRRLYABRY {Freli@ rté@ol?fneﬂb' GhaRIdrAGS1eOidRRY ah P RAL: TK@ Eolynucleotldes
polynucl eoti des mmay contain deoxyri bonucl eoti d

may comtbmrﬁbeokjerdmndebptlmdlﬂlmnut:heildesaaml/caghelr led)goNudlestldmynay have

any thaer?yc? %?]ilag ﬁte e%ﬁ%vnﬁfll’] Ilpgﬂ ﬁ%ﬁ%{r’{;‘é’lﬂ? gcqo a dov[frna or fikn ownmfhe term
“polymRoyinecineRtb g €or dxﬁl@lgléd §ifiglefs@in @¥a8BIe-stranded and triple helical

si ngl e- stranded, doubl e-stranded and triple heljcal
molecules, a gene or gene fragment exons, introns, mRNA, tRNA, rRNA, ribozymes, cDNA,

recombinant polynucleotides, branched polynucleotides, plasmids, vectors, isolated DNA of any
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nol ecul es, a gene or gene fragnment, exons, introns,
MRNA, tRNA, rRNA, ribozynes, cDNA reconbi nant
w@odognesoseot i des, branched pdzynucl eoti des, plBSIERR)6/069549
vectors, isolated DNA of anysequence, |solated RNA of
sane SRS prTHF Lo SRRy BR e TATREE fu Ppon o
nauveaﬁluéldmhceﬁluleeu@f a hileip heigendleduny 8Nthe 9fbsamn@ln&@n may also comprise
nprise nodi fi ed nucleic acid nol ecul es. The term
nwdﬁhﬁmﬂdeﬂé¢é¥@ok@ubﬁlynerlc forms of ribonucl eotides of
G i
e KPR AR L ROVCLBRUAES 8L ofams enth. wherin
ribomml‘ﬁmaridfwcdl r&ﬁ)hedflecblﬁi’emalogh erctj emmi tdghiier bn ph&s@hsdles‘tﬁfbonds. The term

. S|ngle str ded oub| e str nded and t
RNARSHTEASE, (oD FEEEN oI PRGOS e ae el molecules,
prlmaléﬂan C 1 s \H]RNQ EKIQRSH{NM ey Vlﬂr@ tr\!thstcﬁ tssﬁﬁr\;d?@ %&ﬁ&m@ﬂbﬁNA

yri bonucl eoti des, isola
branclsdqnm@ﬂda@nudn«zhdeh,esdlaﬂeé RNﬁRblﬂarr}ee‘equ@C’e,carﬂrtheRN@e tmRNPcmﬁers to an

RNA [P R a Pl moue BRI NG 18 sy el hive a bosome

bindinZQH¥ ?K@ﬁﬂ( Rfcbnde )t dndnsitaklafb@d] idifhtidrAddden. F@ld&&mpll_'@ in one aspect,
exar‘rp e, I n one aspect the invention relates to the

the inyangins fadates wrihoframsfeationo i geHs mianRNAt thatzgan be translated in the
trarlsfctdnﬁlqied in the transfected T cell. A

“ % I feceut i cal conposition” is intended to include

t he‘pﬁQMcélﬁtdaD@Iﬁﬁosﬁibnaﬁd ink@ded®nihcluiéd the@ofBdinali®h of an active

inert or active, making the conposition suitable for
agent yilthgrf@siarcingit of h‘élfVép@a ing ﬂu:s@nilmsmoprs@ltah hfayidiagnesticet
therapfCuscAR VHRESh NEB &} By yhige term "pharmaceuti cal Iy

accepta e éarrler enconpasses any of the

phausaicentin aht tearphansaceanmaty hbdeptabct darrfert ehdosypasies ny of the

as a. phosphate buf ered saline sol utjon otein . .
Phaﬂné%&ﬁ“ﬁg 4T FTRAY FE h %?:UMH% Sxtiebosateh itired salmsolution,
proteift %Qcﬂ s (PR sehBG Qmﬁhmmch% MRhar QUM ﬁbl(tﬁ'FlA(fHSA) recombinant

gelatin, casein, and the |ike. For exanples
hmnmtabummw@H}SIgﬁmhLzeﬁshamﬂﬂadwﬂw&nwswnpbeoﬂuﬁnmm,Mdmhmxsand

s bV 985 FISHT RS PGS SAnr S CESK R BRI Faston

(1995H3Rd tHd'PH I ARIS BESROREESRENDEY Vaing, Ed\we&a&l%}mo&&@

termcarrier can include a buffer or a pH adj usti ng
Montvadre 1. (24040 CEiicl tgrm edraieenfineludesa buf§%rl Ctr ap%yhn%dlgfag@m typically,

the bu?f;c]{: & eﬂ Drs a%eddfrom ag oggdaln c ac?c{ SOGRL 2 se% aftlvg lrb%lffers include organic

ant ¢ acl s such as S

acid s@ltsi sdeh asQi b citdeadd, )gtdibenictl, ghiconic @aﬁbmbcﬁu@@md,, tartaric acid,
tartaric acid, succinic acid, acetic acid, or phthalic
succinigqcid, applicsaciq.op pRAKARGE: Hywiorsitenieeh ydé?ché?r Aphosphate

buffergJ ukfdgﬁl%na %%Hjicfgé PRRlde (f)@ e?lgzex% Felnps%d Rley

|
ients itives's V|ny pyrro f%ones,
polyviﬁlylpgvi‘rbhdc(ms [:ﬁtdo)l!lméz[ p(oiyﬁllﬂgam)gar);i dxttrandsgs. g( eydodextrins, such as 2-

I t h d t
o SR Sy S LB SRS S Sic agncs

surfacBfdtd (%tgatplo s@ﬂﬁfys %uchsé:ér”fTWEﬁNt@” @Lﬁd QTWECEN X@' rl'ﬁﬁ@l@é g.,
such "TWEEN 20" and "TWEEN 80"), lipid

Phospqu% cﬁattymcmrts) steaoidy (agi dg))lqstegolé,randagel@@n@agents (e.g., EDTA).
st er ol nd ch I at n EDTA) .
Auen S SRR b R TP BRBE Teiebfifat i on, ey be
| BEbtlRAransfer of TCR function in T cells was previously only possible by stable
transduction using a retroviral vector encoding a TCR. However, retroviral transduction poses

the threat of irreversible genetic manipulation of autologous cells. We have developed optimized
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Effective transfer of TCR function in T cells was
previously only possi bl e by stable transducti on using
W@200e063957 ral vect or encodi ng 133 TCR  However, PCT/EP2006/069549
retroviral transduction poses the threat of
c0nd1I e va et?etc’nl 1&912 op egetmlg%etc 101 gg J(Ij”galnsdl ran fg&*%%l‘r)elff ggrlflc;r g%lggl BGFP-RNA
and thBNﬁuﬁﬁz%ﬂS‘zf)ﬁdihbﬁm wak >§0%e fThe elea'tfcgj’bﬁaftﬁﬁtdf@ﬁnﬁtﬁ‘}f TR 63blated from
usi nngGFP RNA and the optim zed conditions, was >90%

blood;wiigh &(CBceadaproR My tsrrlise i ﬁ%ﬁ@@alﬂéﬁ (PE0%ikilbingeben ehiesiqr:target

ratio o oy s EATA R TS TIOL TP i B B R TCR-
transfw'tetdﬂ téles spacificdily/red@ingield GRpdepiliddcT2 yelBsort deadyide exilsal

L clone. The TCRtransfected T cells specifical I%
electrqr@é%@c}]wztb @Ppheodies Biis dyan i Nogpqeactiopasayria retpiac gy apility,

even al?lﬁﬁlg% %?%rt@c{ltgogl gﬂgsogfelgg ﬁ%s}r gr%gérﬂtgéﬁwﬁ}s 1§ gb%ﬁ*st time that the CD8&+ T

cells e&?é‘ctrﬁpor@fe}d@ﬂﬂﬁ?@R\HﬂA@lﬁSplafy@d CW&TXIC?D‘[ydﬁ)(SSpebllﬁp@lﬂ}t Ef@éd p’eptlde loaded
s is the first tinme that the CD8+ T c

T2 Celfle% i Hloporaded O ’tnﬁiaiif@ﬁa s auosry%%%}t?@%&%hc ifpypur knowledge,

this is Qﬁ@ﬁﬁp%‘sbﬁ#t@(ﬁ{ dhd M%r%@}foﬁ% \%ﬁ’e@?ﬁg bgzl' @& IRFI@A ﬁ’Qﬁisfchon into T

HLA- A2+/g + nel anona cel over eriod of

cells. P@a‘sle til@h'on Jodos shdwmivﬂladg@ ytt:feifﬁ;ciémytdf ghdf RNét-transfected T cells

criptio t i C

t t
was et faRed A Er ity st T oBly it Spbr el R SRlpofarental CTL
clone. STW&&&M%@SQ@%dm RXAL gle@tfcfﬁoﬁit@cpébé%@fT éeh@ to produce IFNy

NA-transfected T cells was simlar to that
and ex*eetaymlomaﬂtj’ ys dss:eansldtbcéteb generelidrsof larpd bafpeood crirmlcfaﬂytfmtble and
of e CTL clone. The ability of
effec%?%ﬁﬁ%&‘é‘ﬁ@ Eﬂfzﬂﬁm&ne‘i &@PYoporated CD8+ T cells to

PSR Afs itFMy%@rc%ﬁﬁE HisGda@ta@¥d 6f fedolifal BRGNS (d g)rthe possible
the generation of |arge batches of clinically feasible

insertignal netftaww)e itpremddsacieadant dlet way br genm@tttgenammﬁc T

lymphrogﬂ g)r eisln?tt})%rﬁt ]gﬁ%%l% ofecralggerrr,gg’aﬂg(ig?ﬁ]gdrb@ (g[gon% étﬁ’e treatment of
autoinhAGES dib@AB&, adWtiRgenReSipiht rdjdctiph OThe Fﬁ)b&:nﬂ eMpBiBldIatdrednal
way to generate anti g@ specific T |ynphocytes for the
mutagengsisrio coap iy absceawbay RNAgs ﬁlﬁg@ﬂpqraﬁe@ &ttp 6¢llsapeil fopapplications
t | I
wheretoﬁn%ér%ﬁa %péj@sléc |d§r§gH$Hgﬁ g&bei%sis n@c% s%@éSRNE}? electroporation is a good
alternathgeSincORAA Huhbgensingy ipsesemrm ltlet wmcfeatweetl anddefnndtNAtegrated
is electroporated into cells nd for applications
into t%ﬁ@ﬂ&ﬁ?gﬁ PERCgHueEARNQL DS ﬁ@é@ﬁsﬁi‘ apgenedhqrang T ﬁﬁﬂe&fm Qg TCR RNA
transféc%oﬁ S §2AE Yo mimWA a8l @RV Qs dustich QPP@IR rgenes into, T cells.
alternative. Since RNA is only transientl sent in
Anoththenpiar@nsdspedt edthegldlis toathd safstyrantl SImplﬁgtryatf elde RNtotransection (both

dur t b I f
trom G aheh Er BHGTE PoU T TER FNRDI SRS B AT Glg TCRs for

therap@ﬁﬂld SeliindW e pRabR! A?)B@ @rohﬁﬁh%%’ddvﬁﬁtagésm RN trBhsfected T cells
CR genes into T cel Anot her i npoftant aspect is

over r@thcmlrall]gj trengdycedh € celhs or yilean;g i piapitive fregsfer TEReRRWAransfected T
cells carrl %% t%geg &si}fr’eQa&% o’t h c{ su%:s_?lt e(gr%?}:g](gzr?eg anr%ta le(rjl%?n a%;&l}/clones, to
detectfaﬁﬂ nidhﬂbﬁﬂ%uiﬂcQ\/lH@ﬁdphﬂe S(Smpl%x&QﬁﬁAPC emd :ﬁsﬁ?géttceﬂi BWitro. The

t hese advantages of TCR RNA-transfected T cells over
possibilgy t@giyeRIcrsrve parstd balsesof @ar psepppstion gHovys a sypply of constant quality

er, TCR RNA-transfected T cells can be

over 1@%0%%%5#{&13%2% s" and substitutes for reportedly

uWaiilali ie pbsritsia toTeleﬁfdpoﬁit@me@, nuntbetked € telln thinBd miot a¢cessary when

specific pti.de | exes on APC and target cells
transigng trglilstf?cée({w_ld gll?s are 1rﬂ ecte 1rrr1p a tumor. Few T cells can cause estructlon of parts of
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possibility to cryopreserve several batches of one
preparation allows a supply of constant quality over

wo ong/osmsm experi ments. Wil eldt is possible tBCT/EP2006/069549
el ectroporate | arge nunbers of T cells, this is not
nece when transient transfected.T

the tumﬂr gv b%quelgttl gy caulse, el?lt%peel SPE ea&lmlg bé]au Segé%ﬁ e%rels,entatuon of antigens

by ant@en@@ésteﬁtn%f &dne. T Ma poskiblho siibs G&ﬁ&ﬁhﬂ1&-flﬁbﬁp§/aﬂﬁﬁlnj ecting TCR-
pit ope spreading by effective presentation o

transfg:,tﬁq Béﬂgs t@yn(g)ﬁt: pg]é(ppeps(pé@aémg,, ﬁgi g [gecting derdrijesgslls, either unloaded
r
or pregﬁ Flg)vr%g} {gg%q?%ée%? P‘% %l,gltléln u%:éelﬁ ea?lﬁ/%ég I(Ie Stgltm %%}*rgﬁﬁdr{]& the
specifRNECR bemdt npeketi mgddeivdrTER Craﬁ:séédted CDI4fr hteﬂs ol pmdéel Tagell help for
pre-loaded with antigen. In these cases, many T cells
tumorgeig¢liin. | ong-t er m expr essi on of the specific TCR are
n % I
p?fggﬁ@%@? n cffrmﬁlgf%& :fort tﬁfﬁoﬁélf %gﬁiilglféﬁ& a (oF§ 1h& 8fF&Mdins can be

used aEIaEahmmbaivmnmﬂong%mqmbwné ofithtaheréactivity engédbyl pRring of
and b and d) chains can be_ used as

C
retrOVgﬁlgé‘Fﬁ%%f‘P‘%Fé‘ ang ea%gea%ulﬁeTfF% §2i108 e A bBIcR aerppl v pairing takes place
in the A4hQERARhNESN s‘ﬁ%%gg gtﬁgﬁoﬁ?d C&g@&rﬁgd ElﬁP)feQé’tNeaf tlls Wlll loose this

transduced and chains. Even if such
autoread:ttxeﬁynﬁter vyenpane] hgatekbsinrodeed TCR reantl Pactmireart only transiently

transfection strat eéﬁ, t he possi bly generated
expresag.OF Bt AP i rorugad TGy 1 b 38 xR SIGRNS dinaiaishedsiopfy normal

autologéﬁasl c&?s%e ieiﬂrr% ?}sgg ﬁgtu[ﬁf F%{s@ SK;(HCHtf{lI? %&%%&@Pﬁngm%qgmpduced by
stable Irﬂtdv@dhﬁﬁi%di[@lﬁn(}Wthloﬁirvdlllbleeél’o‘lbbseeth@ ine®gied TER chains, causing a

di m ni shed, only. nornmal autologous T cells are | eft.
ConStaFHV§’rﬁis§ntr%‘%0r?4?8“é?é§’ethwl?é%el¥tuI | Iength TCR chains are

[ I, [ [

i TTRASCES Pl BEPPEy i B i BlectSPARTEcO s MKEn uorescen
proteic (GER & rfﬁd)vye\pr doénthe élHPbRNaC&nd\prbtym atre h@l)pﬁable,rﬂnd tiSosfection

succe ort din roporati i
ctficich g hery ey pBEr R a8 il joh i B hisRehthed i 6P RNA.
Prior BQhdinkAR: FEn INAL 3R nBY ﬂabﬁgm pRESoIR k&ﬁdhyev%taqﬁg@en@gﬁ efﬁc1ency of
transfection efficiencies observed with othef RNAS

transfeoyiph ©&ITI ogll$ mtérRNzhanchmg@nam’wwmotwm andgpPti RNy Of a

heterog@%rcbr%%mﬁ%m% Blﬁ)%%e 0 glclﬁ\e/xg%lr"ug(ﬁ)tg% e;&r?ﬁs% rlllg ty}%{? I})&?S%l’l‘[ invention

providek 3p@iheel nthddk Jr d&ltdopotating TRINAs @NGFIN AGwRicHRITEW 3BEthe
protein, and particularl a heterodinmeric_nmenbrane

functigyeh ewprassiqnoof; wm@%%& Asdi Hﬂ@%@lﬂdﬁramﬁ@@teé lecgdlft The
metho'dFMEgtoEe%rheQ 18Y111a(;7_?o% ltor@ré}%% ngﬁmﬁ cel Wlth thhgreferred

ropor a I ow
emboditheats] tha RIN&K@MEIS§& Q EROfEiE%sBN%f diedl @RIIH{TA Ri\dke T ¢ell results in
. transi.en Iy t ansf ected T cells. The nethods discl gsed
antigeRspegific a@&al ip gesppagedp digatiomst thg FERoyithraptigon:MHC complex.

%&f@“@‘%ﬁ%l@%ﬁéﬁﬁ PR AR RS oL AR FORAGRPT Eol
transigntlydrins fgetad &pmd{IﬂAcenecﬁmeg 2di rceﬂumtptom TCR) smﬁ“mfse an gntigen,

Wherewctggﬁoqeﬂd‘a? el‘fh ear ER sipsﬂlﬁﬁ If%\ﬁnegé greéergg%ﬁﬁg antjggp in complex with

an MISORRJ1éRIdng an effector T cell transiently transfected
with RNA encoding a T cell receptor (TCR) specific for
atil' eglt’i ngeng tovh mgihocythe alld aelludehdsit efrfog d:ltmtedftmwo& iToeells, NK T

cells, @3‘5% "Ifce(fls agcrl C‘]‘f)%l | cﬁ[sescq&h ”?%eltls ll’lcl%ge |T98 nT 1”an%°1‘£5 ceﬁs, as well as

regulatory T cells (Trg). There are at least three types of regulatory T cells: CD4+ CD25+ T,
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an VHC nolecule. "T cell"™ refers to T | ynphocytes, and

includes, but is not limted to, g:d+ T cells, NKT
waedmeso€D4+ T cel |'s and CD8+ST cells. CD4+ T PEI/EB2006/069549

include THO, THL and TH2 cells, as well as regul atory

Ther e | e st _Lhree
o2 LR L TR Ty TP ANl 1 Sl B38E 1 ATy Gho st
cell. THIZAajbR of ByaBoxic Tydeit @i CDF+ MH¢ claﬁ@f g¥sictdd RedllsCBbwever some
that can kill another cell. The mpjority of c];llt ot oxi c

cytotoxiccbpells ase €DED-AnVHIEPR Pk self canelgy trar@feét?dm@&t %methods herein. In
[ | a

prefe&k‘a}’lf%%duﬁﬁﬂgﬁ tﬂ?%ir: g{;lggstéé%lt §f§b§+ ﬁr‘?o%%o n é R ?Ju il a Tue,
cell. preferred enbodi nents, the T cell is CD4+ or CD8+. In

one enbodinment, the T cell is a Treg cell. Mst T cell

r Mosht as%'grec:m)(m&b@w&rézq @ﬁ{eﬂwf a pePLdcAnbiErny E@r a peptide

| u

fragmgﬁnltdl\f/%%ﬁrﬁtg&) ﬁ?&}{%ﬂ NE%%%F?‘SQ‘E@%% g{g}@aﬁ@?{l%&%ﬁk? Pk TOR is
resporrsggp tmmghddrgigbo spdctfesltamtf ieganT splbcis fwedli as yforofesteiaddn b recognition of

. cell, a as for esrictio e ni.tion C .
antigef SisplaR b SHIG B Bipotakeiet vk P p g e i, o Rperieinating
in CD&+ as&l1b hreMHECHh R relERfedOeahiAg tHal ¥ CRR og@ﬂfbtlﬁg &Rkl D4+ T cells

are VHC class Il restricted, meaning that TCRs

only rmqggizn anﬁlgfgl dispdasiediby-MHCodass 41 malopules cE@Rﬁ pegiaating bam CD8+ T

nmol.ecul.es. tin
cots ofy B CHER Teulea gy eeclPEEH Bn alRiedhY UtG HhRP)
molectR€.dg né emdbdingan adi B+ ayed idyrarvriCtedl \alﬂsRNma{cadimgeﬁe or more
In one enbodinent, a CD8+ T cell is transfected w

MHC gigss bresigicdd re [Branpdercnvpadippaisa C|D4r+e“é £ell @tt@afevtgﬂsmth RNA
wﬁ"i o fRihed] ell is tranfected
enCOdMé O?ﬁ@% encodi %&g%ﬂgeSéI?Ctgn%?g% class Il restricted
TSiEi@nsﬁg]ly[Jﬁnesnmtcys hivkaliscovent dras MidU elads & w'ﬁf‘rcexﬂltigkratecognition

can bq W&FW‘@H) 3 éDéH 0 Ilgpf @%{sife%‘ggn {Nﬁ ognl Leltl g\ﬁlcto 1n§ an MHC class 1

spec1fﬁuf¢}@' @1&%@ Wﬁ@@ @la@gll%ﬂeé\ﬂ'paﬁtllg%ﬁsreéogﬁﬂ%ﬁ' chh e Tiffrted toa CD8+ T
Simlarly, class Il specific antigen recognition
cell bxamsmtlpnpaﬂltaeldldanc aciCP8eodin goaml MH@cltisseIh sfesdicd TR wiAshused herein,
a. nucl.ei ¢, aci d.en od| a ecific .T
a TCRYs G ABrRAe AR it ol B8 T el BRRRIes g TER exers
1mmuﬂﬂ6§1b&ll«ﬂ1ﬁ’dtloﬁr(§ﬁc%%@ tl'lef rePeag_e @f&!yltol&li@t ly§1§rof tRSstiflorTéeR, ctc.)
exerts i mrunol ogi cal function é@b ! as the release o
an

Slgmﬁ@yntbkﬁpﬁ@éﬁ) bg@r gvh@ﬁ stitel agad; with tgen I(m C@tncl;ﬂe)X with an MHC
| ant b rrul a
mOIGCP ‘n 291 |egrgles nxjf"l n Cgvggg%‘e%%ﬁi a?%d aélﬁl% rm i ecéj e mvw%q%nﬁem’ aCD3+ T

cell 1s\4\1ﬁﬁ§festédl Wﬂﬂh&hﬁﬁle\m zichd @ﬂef@ﬁb@i At RN AasiidogBig. onhsnoré MHC class 11
enbodi men is transfected wt

restricigc GRe acqther eﬁrb@ﬂ@% %/Claf'ﬁ ﬁN‘&ﬂ ip Hardtatyl Wik a@ﬂdﬁ’(as‘raéld
prefer%j}ﬁ R, %HICO Slﬁg bhd 6L Greh lgﬁt‘ %ﬁ 1ERE te@ FeRd g@@&dm&l CD8+T

cel | ransf ect a nuc el c acl
cells can &t alaaiibqte(hwitﬂhda&cle&mcam pgfeoabdy RNAQEneodwrgJamha&HClclass I and

tricted . T |
MHC £ el SERA. BTSN CAORIS e Ty &6 S5/ RRANiH nucleic acds,
prefer%&lcgg@l@ %nb@(hﬁ% Motk Mb@SSass 1204 MIHE cfds@fiSeddicte @ TORSC t"[@{s useful in

Simlar CD4+ T cells can be transfected with
the inyrngibe lso ansile, chpm@ﬁcemqb}\@{@?mtrlcémﬁﬁfiﬂ thab oarhrempiDics] angigen
whethler oarnn%t "[\ﬁ_e%n%ilgen R clolnp exad & 1‘[%t q\/ﬂ-&g:\)s olecu A r?oerltMHd-?estricted TCR is
considered “specific” for a particular antigen if a T cell that carries this TCR exerts
immunological function (such as the release of cytokines, lysis of the stimulator cell, etc.)

significantly (p<0.05) better when stimulated with that antigen (whether or not the antigen is in
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the invention also include chinmeric non-MHC-restricted

TCRs that can recogni ze antlpen whet her or not the
wW@eio7gesrsi s conpl exed with anlQvHC nol ecul e. A PCT/EP2006/069549

non- VHC- restricted TCR i s considered speC|f|c for a

. I a, T cel |l :
complgirgvrltlthcalfll gwl?lg)a hal% wh hg]g Igtgnr}ul(a H vig]ltlg A ﬁril{glateéll an algencg%ccordmgly,

both (@Y4-0K lcelesSandl (stgs Takell§ b 154 ﬂramsfe@tearwﬂeﬂldoleleta@ida preferably RNA
significantly (p<0.05) better when stinulated with

encodtrﬁéwndﬂﬂ%@ﬁrlemér% algpe Apin qombingiiongeh MG rreBipdekCRs.

unr tléﬁ]r aﬁ'edgt&{ﬁgg en. a%%: C %ﬂr&gﬂnﬁ%@g% (%Fﬁbltl&%ﬁ %gql g(’ee{al 0Eslt I?vav% § olypeptide

chainsCEiBHer hlphelahé betarhbias {TERS faﬁ@ tTGJRBMot Bariibhalagd deldcétthéns (TCRY and
gr ef erably RNA encodi ng non- MHC restricted TCRs, al one
TCROpr of:f T@é%ﬁmmewaﬂy RkRrasSMHD €@§t+ rli Q,qllé and 6R4+ Neellss whilg:3 TCRs

ar R G o ot i Jpa S bTEr RS BT Rl B generted by o

etdra Gleof ¥l h he T cell
e s

in the @D@HUST Faeh chkaim hak Mratrelhléarl variaklh |r¢g01g -ag eX@Rsllglae constant region, a

al b T
hinge R {ich ¥ s3PlE ardielr Pedienedindac il behfel Ty Ko thains, o

transn[e@ﬂfrﬁrikﬂg?l FBAhE anftolbﬁ@ﬂnﬂbﬂaﬁ TR IHOH vERIHEe SSWHHE BF thethéfdrémer form
t he developnment of the T cell in the thynus. Each

a smgl@k@@rlgembl@d@g ségt The eomplementgrty Céﬁml’@lll?lé@ FQ&*\OH &rPR) 3 of the variable
I
reg10n§)gf 1% ?]}geﬂa;ggg bg&%ﬁ%ﬂ%lgé rﬁiﬁ%&?& ng’l Iggglﬁ : de aié"'eéﬁcl‘z ?egwns of the
vanabl;beﬁe@mm of the atpha aad abtlaSrCRacﬁanmamda wathehe MH@ moaaﬁlea
ito plasmc tail. The two, variable regions of the
hekeyentiasrProwdss B C%H%f@qnéleaﬂff Fr@%ﬁe%%mthw grcodinga T cell

recept&ogrﬁ% 80t A zhft eﬁie?‘ﬁé S a g breq\gHgn:b CI“?R’C‘[&E Mﬁ@ class 11

e regi ons o pha an chai ns
restrictatt, er aot-MHM @ kespepdd @EHCThdepERnl). é?mdh Bf ﬁegﬂ onss af T@Reare known

egi ops of the al and CRchalns
to thogertaRabE G i ERumRecS TR s s shidis GhPoradisclosed in
Bolhuk &4l. |§clv*]1‘y@l%@B‘ile199r894ﬁfﬁl@tﬁd W\éﬂt&hsFé't\'&l ERGOTHAT 1908T
cell receptor specific for an antigen. The TCR can be

Sep;5(HC123-38% Weijtent etiabtlag] Cander.dPAS $ullll7; 7r7éfé)t ¥§let;dighharet al. J

oY FR0L PG B V5 ERBRLT b T Rk Fp e

1;88(15Xaspl0esnPDalf @0 alMdan s Ehoht Thed 2000 FEY;7Q):284-9P1 (B So@E@s of which
di sclosed in Bolhuis et al. Adv Exp Med Bi ol . 1998; 45
are inqorparated Hy refsrgneenSoght CRH agd kDSTHE rcellsyggsebes@w@(c@ad with any type

g0 LB i A8 o
polypd:p,tﬂé@&f mﬁb}és&i'éu@lﬁas Mmhiraiscﬁbtloﬂahtegdla@m @eg F&GBO costimulatory

Oct 1,88(1 and Daly et al. Cancer
molecg@@c?tqzeléov)eﬂf %sﬁeagheremhtéa@é%/w@ﬂt“g then %\Nﬁcﬂﬁwgﬁeg o 1 &l receptor

exclude@% ﬁ@étﬁ‘)trl%];lpbﬁe rt@tfaplﬁﬁﬁccﬁ totgpﬁw tra 30Q 1P el (%ﬁlvélﬁve (such as

e transtfected wth any type o Al so,
aT ceﬁ&hﬂnsr)nm;lesls ehecmt)pemlsfl of RAA Wldoﬂll‘@didr @Romaincﬂbﬂ-\wuh respect to it’s

ncodln tides o nterest such as
normaf (RAGRERAUT Hr U Gath DR R ATaHBERV or s (& o, FoxPa).
cp§tRRN a{c@am N0} 8QH88ptoti§ meHAVRMRE mAS RESRAARREHIL 2
transfection Mﬁth an RNA encoding a T cell receptor

functiened [Tmélsretterpmlisméhfttlthmewrr%hed Recl stcaptoRpen specifioallyl bingRrpg antigen it

oy ol a8l o B RS AR DS i B e e

recogi@dd Wh@d TUR (or it gReBEenk® of & cémplex with an MHC molecule if the TCR is a
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nornal representation in the total RNA or total nmRNA

By "RNA encoding a T cell receptor IS meant one or
WOoRNe/&RMAs t hat encode a functional T cell I e CBEIL/BP2006/069549

that the expressed T cell receptor can specifically

non—l\/B—II ttrl %?(P’? @kﬁpr | it %%%en'atlh syRI{I'\Ed? gr}ilghé%el‘ anmﬁﬁﬁl %ngo%1lng an alpha

chain bﬁzi: [F@R zﬁﬂdkaNAhtﬂchﬁEg {hercotrbspohginabsanteindif tike T@Mbﬁﬁqtematwely
wth an MHC nolecule if the TCRis anon-MHC restri cted

an RNpiopycoding ardelip chaig 0§ a TOR andraRNA anepdiag theeconigsipmding gamma chain
ofa Teﬁg ozgllét)é&g%tg% (f% Hﬂﬁlegg?é glcﬁl %—%eg n‘gql?ﬁ“}?% a,e\%?djgllléﬂgnmg and
could airéienveat HV &l gestamtlaﬁxl% e]mmbdm MY Rapelepdpaide fean he géncaatddBy fusing

NA encodi ng the corresp chai n of
domaurbgzy eesmhaiee tyg%{n%rh Fofp eI ﬂ@p‘flksaceél fir Bemgigarnuld typically
includ®Rh Gty HIg: ﬁ%ﬂlﬂg oA (Fﬂ thd T@Rdc&lg[}‘é}g G &G ng?/eetmt O‘Iﬂ-ﬁ?&Zeta-cham

restriction. chimeric TCR pol ypeptide can
ora sigmimgaioadtirbghaf fusttignsdo paimisar ffashmnd fdrfesnmple spnatieg dsmams from Fec

receptp 3 FRe Y RRTTIE: B Do PRwe T b PR CBIRAITE Gemtisen in
an MHO@ordiSR; £R TRABYIe tﬁ@éxtﬁé&ﬁﬂé@o‘iﬁh‘ﬁqs%@@ hph& BAd Beta Chaifs, or
si gnal i ng domai n that functions in a simlar fashion,

extract il aredoapgan gambgam;f hnjrpgngj afigen sndeperdepcolr MEKp tiorr example an antigen
spec1f1'§:;(scgv g@}eft?aélglrged rane %121%1” a;ln%g%a %ﬁeog ﬁlte%z%l n% ﬂ(l:ea roPe]ms from which
either ﬁmﬁﬁh@lmm d@mﬁﬁlaﬁeﬂld edtaceltdodraionginivad &Ko akpma)ra?ﬂm other
beta chains, or extracellular domai n capabl e of
Umwnﬁmﬁﬂmﬁgﬂﬁﬁﬂﬁgen |ndependent of MHC, for exanple an
b
ST R RN a5 ISR ORI PR et

TCR & bed P rhaia@ehdsul @t uskain@iretaget thee: Bxéltsad@dwaieathato ised potential
was al so taken, or from other transnenbrane proteins.

hazard w urisig ful dengtle SCRrehy; g?ﬁesréﬂsagé%@st oRsv elhp dtragypqdeghiagns can pair
with tﬁé &%gé{ﬁﬁg TR ajns Eéé?ar g u'hluﬁh értlijvegﬁﬁn?g (%’gqeéa {5 'ﬁ‘ﬁb&dlctable

enes"were use es
spec1ﬁch&lsswh$h mqyd:temmmrazicuhazamjfdnmaum ofisef fuichetive ﬁ@IRE TEReco gnized

in ge because i n theor t he |ntroduced c i ns
Conce@aﬁ% T geficrt WPW%HE“% &B@QHB%Fé ¥r‘éﬁf‘z QFFQF‘W? pagringigkesyppee was shown
in studild & @h&ﬁﬁﬂﬂ%ﬁg&ﬁ TR&H Eﬁa‘ﬁ% At $3d: g‘ago HPMI?M' ﬁv@!%' Btrovirally

specificities,” which e autoreacti ve.
transférardnmatli ahls ddnlgel ﬁ‘&ctleﬂ()f thtéf dRexpiessAng éleangmdneetl TCR B chain (i.c.

f t | at ttees. That
S0- 6O g el GRS AR Seleqh A8 0 ESEHOA MAC BB ramer (24,

27]. in which full length TCR chai ns specific for gpl QO or
MOMt2 were retrovirally transferred to T cells. Only a
f ©ac solotorofor threalErraive-paemgmestdemgs tohetroditce ethgtoeat tFGRhain

modirg IEH Bediteiecpfgs B pBC B e Gyt T B, resuting in

exclustvd paiSRELERE he %tfd?lhcéd"’?CR' ch&ihg 5[@] v Md@ﬁ’écfs' Mcdﬁ%@@tﬁ@smgle
Is to introduce single or two chaih nodified TCR-based

chain TeRe ;ﬁQC(TICSR) arhdisclased 18 ke elal 11P99)dinf Femeral 1l F/dmodland Nitta et al.

esultln .excl usive pajring bet
(1990i§ | n S 8;?% the Jl:eﬁentﬁ ;f ngcﬁg]re mﬁ/grtpﬁgeg cll?y OV th receptors
specifleaBs tdveel hidthndhiaghegaiRad.p. MBRSE-( SRICR) 100 §23] Eledsesl functionally
) in Lake et al. (1999) Int Inmmunol 11:745-751 and Nitta
introdggedgp T cells by retroviral transduction. However, careful comparison of full length and
modified single chain TCR specific for an OVA peptide showed that single chain TCR-
transduced T cells were less efficient in response to stimulation with OV A peptide-pulsed target

cells (i.e. especially when low concentrations of peptide were used) and natively expressing
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(1990) Science 249:672, the contents of which are
i ncorporated by reference. Such receptors specific for
waewenedosTel anona antigens, el&y. MAGE-| [29], BEL/©B2006/069549

[23], have been functionally introduced in T cells by
et Y o R A PHTH R B HER LSS BRTRBEL R erc e
most dFRktianT s, PEpbictiaasibened fuhaéngdh TgRechamaifér TCR transfer.

TCRt ransduced T cells were less efficient in response

t Bre&arablyil the ITOR tiain acy/opapangalspiorcepretesable fropgprimgates, and most

' j.al : N - at [ .

prefer B R B e CHE ol g PichBfizes a atigen
from camaoed phthogar, br & exifhitigb@RPrefanabigythe dinfigaek lasuihd23pecific or a

TherefQre, to generate the nost effective T cells, it
pathogeg Sﬁﬁ%g%ﬁ%tbgeé‘- wigHee FeT antighpt HereRhosaiRe %.fd%wg types of
tumord: 18R L&l ]garah@fn%,r ﬁ‘@ia}iomﬁ,%r&%lﬁgﬁlgeﬁicafeﬁkénﬁigmrmc%r, lung

nore preferably from prinates, nost preferably
cancerf, purstateiceass, oVariapreaher ared c@nb oahoge nEsamplereoT@Ror specific antigens

melud 3 gtz gl TS QMARIRT IR br BRGHEBI S W E R g
telomédrise@gh LD LS RAE lafghG- 10t Prieih NOISMaRkPRYLESO- BN &8Rd pathogen

~ Preferred tunor antigens inciude those fromthe
antigefipinchydi aptigepg deonpHIY andHE:V.r enal cel | carci noma,

anoma. chronic | 0 ic | eukem ast. cancer, .
TG MR O el BRE B Sorh A AR FERPR L EARGgn n e
art (sc6 AE eXamplx e st 4f (199sMmnspRgthdies apub§e08, theebnickds of which is
) but are not limted to, MART-1, MAGE-I, MAGE-3 gp75
incorpoeavgd by [pieencehsBenBatkaivsicade conypnomorastian 12,080 enifigh for T cell
r i N -ES ref enr
reoen R DR nag "R P RE Y PR o T e G oAl e
librarisegu eliscksedin Disnpatontpubliphmn 2008/Q082jHheandtents lof &hidGRre
: chai are kno in the art ee, r.exanpl.e, Arden
incorpgfigg t_.?y loey- difdtiies 135 5onsk TEBGhaihés G ADERT Lo those of
skill i the R, £Br &:xSniplC AROLBERTaR Ve tRinBd 98?@0&&}%@?@%11 which expresses a
currently contains nore than 12,000 entries for T cell
TCR ofebedtsoed spguenyesndofcveragly trassovibmgebrRINA i8iod2NAs The subtypes of
t ho f. maki ng scr.eenjn | ji.praries are
the T G 8 sfoinn o % BESREBEDR EGR BimiBoaRo o8 S gbppaliows the
wtes RSRS8O BTt SEGRES, bt s
Methdds fethsae RER skddtbrniine thesubirypes ¢fadhe E€Riopdnd, 3 diBRisc irad toschoose

. can be cloned hy identifying a T cell which expr S
primety IgeRTHCR ﬁ@PBg%ﬁtPQ&?gﬁé%?#aﬁEi g disglaed 1By kg 61 4 (1999) Int
Tmmubd BNSEALR 1N dNifa BNG. (1@2@) S¥hce B1G:6590hY 9§§terﬁ£ of Wich are

TCRa and b chains can then be determned by PCR

incorpoceed by redatn@nMathodbend phimygpdoatibomng TRy mdldedihingy®T-PCR are
specific Eri ners that can applify the full |engt

disclogeddn kPR & te FO98) Brmpprlagy hhi: hyd- 16k (Wehes-Arden %fsailﬁglw@mol

oA} N\ f e g Ghai .
Mehd RSP0, 2 R Se PosANGIEERAN R 00k P o wic
are inghpomaed by ecftdicact. o'sedtdrmitiva ke thetabave meth®d dpginning withuidedtification

11: 745- 751 Ni t | . (199 Sci 249: 672,
of the S VR b ECBp e B gvowfzfaﬁtﬁo %@a@'dggefyseql%%r%ﬂé%a cDNA copy

o ORS8O, P51 Bl LA NSl o
of the TCR RBBy, h6d thebbiech Adefercd stquehce © therdieral of Vet oM 4. (e.g., by
termirégggqs%e%z (elrfg%%(aﬁqs é}éﬁré\’f%g? ga‘%mggﬂlvteeclsnllc%?es seel\% Sb(f%‘&q'z& the contents

of which are incorporated by reference). Methods for RT-PCR of RNA extracted from any cell
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are incorporated by reference. An alternative to the
above nethod beginning with jdentification of the

we b pees7 of the TCRa and b clain, woul d be t OPECTIEP®aG069549
reversely transcribe a cDNA copy of the TCR RNA usi ng

(e.g., f‘ glo}h {r? r%r?llsgch% ?rtl %rlr%e s[;big(izhzcopgn ng 1ca{1? é(ﬁ)5/052128
and P@EMS:B@B%?@Q URE E6ntéMs bh&ehizh agnidc@potaial réRed. , by
terninal transferase or by the inprove capsmntch

t €N apiies €5 SERABN20 08N S FIEoed INFRACRHMESHOE Cafseiih (g N vitro
transcgkﬁ ”&R&H?&\%‘if Gy HRIE ﬁ{ﬂ ?@Zlmp{\{ﬁgd‘&qﬁ?% %Hﬁleﬁgoﬁ’&&&g

extrac from any ce
transcmpitl(liroartd teemskatiopbigodls apgropiige fade dittntraspepeinnas well as for
ications WO 2005/ 052128 and PCT/ US05/ 32710, the
translaéwﬁtOé" ﬁ'%f‘s,mdlfltr%%ﬁ‘%ﬂé?({eg i neé S orab el gsroperdideh eglls. cgngasure

optimBPInEEHH inTFRIRNAR 1$4"RRR dnlS&hS Bl T@R Chaf @&%@ﬁy 4bped and

cassette for Invitro transcription. Alter
polyadt@R atlONAS s@ dime bdalhwmrudfqremnslsmwr@l pificrearys o ek NAngn be increased

tran cription and translation signals r iate for

by incp g e Op ) BRU BB e ol T B8 § ooy dhBrat | on o
t M%tﬁoﬂs Wl b Qurb E@ﬂ&@l?tlb@ Are(dn¥ih (BRds¥WEENEDIn the art (see for example,
el ectroporated T ce To ensure optinal translation

U.S. 2003/919415P sthe cchetent\of viiNgh én@mpqrgted I’@& rafeRnehailn typscal in vitro
transcHPtl ne{e%% l(}ﬁg,ﬁg %emé)gag(? IS, t a%d&%g fufsmg gt)slé?lg]?ﬁa{ég é{Nr#?Rl&lymerase in

the pré&saficdass mllrtﬁﬁﬁaﬁcﬁﬂlctwsma aiphpephates Agd adsjp tingolabtidonckdi ng
sequences, such as 5 and 3' UIRs. Methods of in vitro

m'G(Y }mé«% ¥ Bt  6#D ArOK ﬁWStPeR%o Sucl piethogs aferoptine igthe art and are
dlscloéﬁ'iﬁﬁ ’thef Rilp bficattdns: Sa%%%{%él@éﬁ 71?%1@61?1“&@&1?@1%11@6 A

I'ncor'porated by reference pl ca
LABO/RATORM SIASNUARL 2Brditieact 989sC URRBNA P@ﬁrrmﬂ@s 8N MOLECULAR

B10L DR s s b0 PO Bt e DR S pa S A AR BR BHAPE( Acadernc

Press, 30, @CGam ﬁRﬂ@qu@QtL' QFPFE@%I@}PEW%%&QB% A1 NRLPre @ at Oxford

cap anal og, such RCA. nmet hods are routine in
Univetsity Paests (bﬁ?ﬁi)h faad BC&:Z d's BRAIGTICAE. ABPROWICHY(MacPherson, Hames and

Sanbrook et al. MOLECULAR CLONI NG A
Taylo{%%&i%%%v MANUAL, 2nd edition (1989): CURRENT
Pﬁ%m-tﬁnlsﬂcm&@b&ﬁ WAHOrORY VIAMRINE besBlis @l tran€idBen of the RNA
(1987)); the series METHODS | N ENZYMOLOGY ﬁAcadenlc

and loplizs o piibe JECRGREToAiiARAGTY e ABEROKCHS (W) veig sy dBinding of
his TER 48 oot B A TRl b SRR R Dy

activafbdyll @lls €S trapdi@Ay) JransTécasiisis eifant thainhé RNA Qﬁlnsﬂ)‘écte'ﬁ mai thg cell does
with TCR | VT nRNA results in translation of th
not inteaEdtq iHEalhe AgstigsAome of FeligtRindepaidseibnithingpe eﬂ nJéquoetrast

I'etI'OVIQR} an's@ucttllaﬁ ré:lfaels Ol’lr[ﬁl\?\?r ﬁgt? of m&hﬂ’gr aPL C‘iﬁ(ﬁ‘ | lﬁtO-E%?‘éKSSIQ ﬁfn%ﬁlosome.

gen 1 n conp m)ecu e resu
efrf aaprteﬁﬁtreﬁwnﬂiodmﬂenb,)teanﬂglT/@dlbdpﬁéfeﬂ:zﬁﬂjf sestiigy effecamsT exlis| yre

cloctreed bl Tabh. WAEEHIARSA SEBPRG HObORGERGRR BRVA. THymoeyies

differdr@ilel ifRtBatLRAP ea&qﬁ d Myt Mderhf3@at€ & the blddbdSORLT ﬁﬁfperlphery
retroviral transductlon relies on integration of

with armaiveqphicnetlype/ et iora riesting stdie Wj@n tl@ﬁyreqmmgmrgheﬂ speguﬁc ant1gen MHC
complgégqge%re gz én;ggtd g {g)géingl%a Ijh"g get Vated et d1V1rda ng,%nd acquire a new
phenotype, for example that of an effector T cell or central memory T cell. They can enter a
resting stage again if the antigen is removed. When the antigen:MHC complex is encountered

again, no costimulation is required, and the T cell gets rapidly activated again. It will again
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el ectroporated with RNA, preferably RNA encoding a

TCR, and/or FoxP3 RNA. Thynocytes differentiate into
woredoaneso37 cel s in the thynrus2 nd emni grate to PEEEP2006/069549

bl oodstream and perlphery with a nave phenotype and in

a restin count er | rrs

d1V1de an, a Mg llﬁ%aln\ég rgn‘uaﬁ% %& an éf?c? I a{:ﬁf“%u‘[ cven then it can

becon&l Igaﬂﬁigsaghﬁleye@ﬂieraaqt de‘lllé'ﬂﬁ@fh a Béatht, ddhot (duAg; ccﬂﬁ}ﬁhse a mixture of
acqui re a new phenotype, for exanple that of an

naive, gpgraeiy gpd ilgepr T gplls élwtma prifyetfoyhjichraigdn p resfing yjtaganl hese resting T
i i r
cells @@&ﬁfe{l@}é 1%? a!ﬁg al e{\g%%ra"ﬂg‘gshﬁll Jitth g(ﬁlg%stﬁ?%ﬁ&ﬁﬁﬁm aSHIth%jcytoplasm
Upon actatatmml théy mp1d|138p1rohfﬁnate add 1mmzhs¢ esiZe. Rekthnggﬁbdlsrcap |ati;b3be
vat ed agai ndivi de and a .nmeno

sctiva@gp Vﬁ%%bycﬁtmlé%q& Vil BHﬁa .P?\% er O To> Axpieally d flkﬁprﬁrsence of IL-2.
Surprlgfﬁ%iy‘, th%LﬁlYe%YcﬁE‘ h&\'f'be(ﬂ?dokel%art‘heg RReIEy Jrffdr S1G Al '"lncells with TCR

heral T cel rom a heal thy donor usua
RNA Unlmmlswﬁ%ctar funktion speofficriaitheetranyteotedyl' (Gh d/ltbbtﬁtetht oeedTlor stimulation

ity of which are in a resting stage.
Wﬁh}%ﬁ£§§A ?Nﬁgé$%cells i nfrequently divide and are
orBeMmaldys-saml CDwiTt de1is apdepr ety choenmat ADRNEd IL-$ddc@in®, and do not
cytopllasm Upon activation, they rapidly proliferate

dividegnaxpissy eagiangsnAsiivaied Reshs arg typiesdlyllssdeaiinal @ HetLA DR, divide

rap1d1%%:|%f)/r%%iﬁge el}: xga[rw : 50 cﬁ%emepsrngglel%g% ?ﬂ% %ﬁgfngﬁ‘l\lr or eglﬁg? for isolating

T celld fremi p’e‘ﬂgﬁér@ﬂﬁo&am kelb&@ @y eHoeélof dkalll irethe aftl afacdratiso Tde@fnbed herein.
restln? T cells with TCR RNA inparts effector function
speelle féctpbﬁmﬁ'éort ¢aaria¢lade byt TOR! Wmitpd i, on;er merpiflbr2 secretion,

Tumoiégggﬁl‘ﬂg@tf - gg&ggﬁ i e%%_—ﬁ A@ﬁ_ﬁp 5%3&}_0‘?19 eﬁ%{(lcﬁxdhelper

functi@m (k. gioadﬁﬁ)hu(ﬂi (Vﬂ rﬁ&r@ﬁha@%ﬂrﬁﬁﬁ ABHI DI ED cofiS)f dndat @ atbry function.
cells are typically L-selectin CD25+, HLA DR+

The elfpajordentigsi dePgndirirop ﬁt?dME%O%T gell that yravfransfecind. nlhg effector

ﬁmctib%%}f%g# r%?ﬁ{ %éﬁr;[ﬁée\%ﬁg i ‘ii totg/ﬁ&kﬁgﬁqd lfFﬁqa/ seﬁr% 1(% ?Qe cffector

functiSkbf ActivBtell R Ty1 eond uﬂﬂtﬁie@a&t@va@@ﬁ of hﬁ@ﬁ)ph@e@l Mhe effector function
T-cel ]l effector function can include, but is not

of activpted (-t bu2 eshle isiudes petivtion of B cglly foe@rpbﬁ:ratq-g,%produce antibodies.
Regul!a\{%gi c’?’or'%gnctt on 11g<;|l—1’1\lcfesa1;utsf§r(1:(|§t%tnll19e?i to IptI%rsfe Seid) on gncg/ "I‘\@ﬂ'-[i
on, PO OXI ty, unc f
secretid@t lMéihd)d%rbeIEteBﬁt@g arhaglsriag Sﬂ’f&ftox&ﬁhcbtﬂﬁt dr@ﬁn(ﬁ;f/n B those of skill in
cells) and regulatory function. The effector function
the ardepends upon the type of T cell that was transfected.

bl%]e%gf;&% fl%l{:ﬂ&{‘&“{ g&gsn gé F@%‘u}{@& 6 h%%%éci{;ﬁ gé\h%le% cfles that they

OXI Ci secre I'on

releasé imnetpodse f spacfﬁb baidet ER4Edir THR with h1$t1gdﬁd‘l/IHd3&8)mplex on the target
activation crophages The effector function

cell. upfoyict f‘éﬁec Lo siretin 1Wd? GaBulcat ¢ B Ica %edﬁby cytotoxic

CD8+C"leEélﬁ§ hQudy frﬁr g&ﬁ% s, ?ﬂg Qlﬁ aﬁﬂthPH%l s Perform forms

Regul atory ‘e ecf ncl udes IS not
transnllemhrar@cpdr@s ihithd @rgecele tGranmzymusl fagr scTi@Epiptesey whicbrean trigger

of. detectin asur fector, funct
3POPIGHRe BN IR S OSEBIOS B T P HAlsares 4T A Geygyee apopiosis
in targ‘e%‘&‘}fs' @’ihé?feffgct%‘?{ﬂo%cﬁfeg ifhetal v Redshiny &got%fd‘celcéé?lrs include IFN-y,
ol ecul es that they release in response to specif
TNF-DamdTNG-oof IRNvginhiBiGR il tdpliamtidngad: abticitesompd rephagns. tTiIdF B and
target cell. Cytotoxic effector npolecules stored in
TNF-q g1t parggiapig i giaeteahageastineliongdng 48 kdling sanye @taskplls. Transfection of

a CD8+ T cell with TCR RNA derived from a CD&+ T cell results in MHC class I restricted
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CD8+ T cells include perform granzynes, granulysin
and Fas ligand. Perform forns transnenbrane pores in
wo be7vevget cel |l . G anzynes atle serine pr ot easEGT/BP10061069549
can trlgger apopt05|s C}anuly5|n |nduces apoptosis in
antlgen-sp%cal ! %g)?‘totoc):(el tg%l F?ﬁ?to gﬁg C(%vgar ssv%/llpﬁh ?go t SI S
antigchNTHES@4hs D ¥ o®pleR). O Ontkast eﬂrdrﬁfebﬂ@ﬂ u@keCDENTgceuT\NEh hrcmdNA
TNF- a. IFNL% |nh|b|ts vi r al l'ication and actjvates

derivegdeng pldes] cqiNFﬁSbltSalﬁdwﬂﬁF%%é restpigtediagtigenrgpecHic cytotoxwlty (ie.,

o7 SAVIE R LA 0S4 LERR EPTR S . A
from ideadelietr pathogans GBB+micoledcteriagthalchssatine Mdat of @bsrclilosis and leprosy)
o ST S U BTSN fifgnet cose T s
with It@lrﬂé Iﬁg?‘ﬂi Itwl_%rl; @h?{as%gcﬁé%gé_l%%@bact\%ﬂ% %ﬂ%@:ﬁfl resglet r1r|1 \1>/IeHC class 11
restrictadomtigerCipeei fiT ayadtdxicigsiovtasdsi myddd@solaasiscted celést ri ct ed

f t t i.e. t ot oxi ¢it
¢ lestBs REE G s R Ll et b Eeted B Dt cets
includ€ |Iﬁ§5y IrNFCQMBVREEF, APhb Qgﬂﬁl ooy Bid PEAtdaHE AR subset of CD4+ Tyl

pat hogens (e.g., nycobacteria, the causative agent of
cells chnbbBp asdigsn B- @lﬂ(hctleqlromslw warel PO bgdddyacdivatp hlmﬁmj)haxges to destroy

engulfewggﬁ:tlerf?ﬁﬁ){ 'ew: 4?%%»3@5@%@% %@%%@e@ﬁéggg Hg%tf:@fr mal?lde IL-3, TNF-
t |
b onRKSRRAEL BLLRAIL CRCE SR BRA. L My Sh SRt on kit con

chronityltwplfassipwithn freetthladakberia Mic2 ophagel agdl pmafelrzngm IL-3 and GM-
effector nplecules that can be secreted by CD4+ TH |

CSF ipdicpsmperephags Chlfﬁﬁrw@tlatrPNF C& Lol esse chempolaxip pfayggrophages.

f
TranseRlthodd QDML TAT o) AR A RSy R R % CILF L1 pfufielh Mic
class I cdstrwatdecfitmtor dpinaige $1.¢. omdaspliagy aeiln‘gllliofleni rdsporsetd antigen-specific

bindingé{% r g%{,ﬁ:fg %%}/ {cprzPéo?gﬁkﬁgntﬁglﬂ]em%?ﬁclﬁ% H‘][ %}1\5 S)éd b%/qnge_l'stl transfection
ofa Cbl4+2f 1 CEPhAtEPAR ERER defiad frbiandD@Pd cENFedd A blass T restricted

chronically infected wth intracellul ar bacteri a.
effectcbrLﬁchthmc(u@ ebiglh [b&), [TNJy and; IFdr sgeiction, macr@hagel acivagpn in response to

nduc crq ha di,fferentiation. CCL2 i ce
antiech RS S pISAE HREFR S5 e bBeR UrBivs PR ap s HESHER pompten
CBldellWetivht iheR{BMNr ﬂﬁ[dcul%si tHak ©4R Be $¥etedbyCE€DU+ MRS EbliSinclude 1L-4,
in MHC class Il restricted effector function (i.e

IL-5, %Q,rlép}%gel%l@md G B digandh @@gb@ﬁﬁ@éortr@olawlﬁ:sqé%@p@é ir¢lpascd by Ti2
cns LS 2685 - REL SO, PPt UG B PP

CCL1Tllots&ah) andl ¢OL TG ARG, deétivaed THD Bél& (QQBéonTe Tl Icells) stimulate B
results in MHC class | restricted effector function

cells tp prodiferatgiagd differontiatpwherhthey mgogaice aspesiiic wiecophdgelass 11
f
comPEATLER LB LFEOIREI B, A7} CO80: FPESH)fo PLRILC dPhcd roma

CD4+coapl exlts iBMEC|clae Tl mahbueg cfitétoctuactiom|ies B-asl Etchlaﬁtlon in
can be, secreted by H2 cells include IL-4,

responsg t@antlg@n-sm@lﬁ{bmﬂslgéﬁ aarsﬁcfsll$ PgichdlispiayHas a%tﬂgeéchHﬁ dlass 1
compllg%}_. gﬁ%gﬁf%sgﬁhfi%@t%rp@f @b@@‘s{%ﬁ El}/ ‘\:VEIHZT@I@ thﬁA b HdRm a CD8+ T

Ich in S macro
cell reaudtsiiu MHﬁn:)a,ss Tﬁé?atri:nted ¢ff6210r @Gidtion (@B axll HI()tl\atldIl @Ctedfonse to

. (TARQ.. t at ed T nd, sone THI I 1
antigelpraic, b By g ect ces Bl RiPLr IS Al e M iRl cample).

when they recogni ze a specific antigen: VHC cl ass 11
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conpl ex displayed by a B cell. Transfection of a CD4+
TH2 cell with TCR RNA derived froma CD4+ T cel
W(D MIAOBS?ST n MHC class Il rest? cted effector fREDEPDNG069549
i.e., B-cell activation i n response to
i,gen- bj ndrn et cells wh di spl a
2)4% Aoy 3&9’[ '\]t_lé“l%sl clao ula e the exljnune TEspanse. agrregutc’asgoryyf cells
secreté [RAMSh&ebprRessivf ef%c%olgdﬂlesc @Jclh AMIELN 0 BeR TRYAR @I i1 v wn-regulates
froma + T cell results in MHC class | restricted
T- celleés‘pensree by frecheingathe prodect,l.onB)fdéH Tadk- oc\aatlrlbrﬁ bynTceldp dingep

soroBu PR SRR RSB0 St Sl LS ML cot o,

regula(eelﬂk' bbby rbp&RRkbs tﬁ’@%rer‘u%ﬁ W AeSintniid ok IPPaRivE RERABS Bolccule
regul at or y T cells secrete i munosuppressive

TGF- [éf CBétr(ﬁ‘Difm regubesy Tsgldharasmhlunb@pandsiVé&ant ard 4ctiv@ed by antigen-

ul at T-cell res reduci ng the o
speciffsrhipding Roe R Incogyat Joe5H s J eI Coplrexpibit
immuBREpHRSSR: e-lffé'é%rlﬁn&‘“[i%hhﬁ & Qﬁtilg%ﬁﬂndféﬂehdléﬁgnﬁﬁgercyt oki ne

expression. TH3 regul atory cells downregul ate the

| iﬁrmmenmﬁgmﬁe;@edkgffepm Towsts of pambeorfsed keetreat tumors, pathogen infection,

au‘rom;rglélaeI §e E%/) r(f}élg@l, fnd to ng‘}em Eﬁsrglfeées%og ePn %rcglrrgp gm%oﬁmlents of

the inAkibi,ah& WCRYis 8Fdch e ReEhbit tidemdi fighdeen b@deh of @Relf-antigen.
Once acti vat edﬁEt CD4+ CD25+ relg I at%bfh Jél?%s exhi bi t 8

Preferpbipn the suipgands g,tbugorezfnftlg@q ofFa pat ein@ﬁUgen akhe antigen can be from any
type o?ﬂ%ﬁ&eﬂlc U.ﬁlﬁl?pﬁ q’r%@;mﬁnr%g Q(Efeehalgegr@f&{gdé% tntlr—{lﬁﬂ)ﬁae Eﬁr%glc lymphocytic

ctor can
leukerpiat brege Randet dodd Cmnpe@ptdstammmeerdbmaﬁean@k/bﬂjolaﬂﬂ daricer. Preferred
prevent transplant rejection. ref erred enbodi ment s
melangpma gHGEqT e HARThE MR-, Madtl i andrggrl 08 Ot preferred tumor

antlgeﬁg] Fr#ce : agp?/S %E) 0§H£§69§ﬂ)n%ras% %Rm’i 'aédhgqrfetoprotem CA125,

|gen IS a tum)r antlg n or
CAlSﬁatCrde@te P, iGEA. anTher FE0. eAddisionblufooassaciyicd ypiézent and

tunor, .i ncl udi ng, tnotlr renal
methogs 3 heit eniieaifin b T h o s T dBed S indMlar £2003) Drug
DiscoPr§adtaf @RGSR, Ka%ﬂatﬁ%ﬁ@oseﬂﬁ(@b@? GRAGRIIRRVB318RAnd Slingluff
cancer or colon cancer. Preferred nel anonma anti gens

et al. (1824 (dar Q]p@m'lmmunq\l/jécﬁs the chpRmts of Whm]pchrg plcmtm)rat@t hereference.
d t el ude gp75
ProferPf oS8 o 4EB R IERP L VotEin IRy BinetiMBiapy, gns spige for tumor

speci{leAlCRs wotiliFe3he ﬁﬁilo?'u&iltrﬁ’% lyephcres] ANfoESudergic they express
Addi ti onal tunor associated antigens and net hods for

functipnpd TCRsgApether passibdiy aoulddxsthy ievigio smadadignioh patient derived T cells.

v 55417 A0 Bl 0 SOV, M, e n s
of TCR§ 1s?§eﬁe1amd ol awgitmtbiit @it obthesd &A94dividually EBpehvsémfatrath patient,

, .the contents of which are |ncorporated by
with rrsererte%% tmeeéfnértﬁeaﬁrg&flﬁéer@?ﬁl%?ﬁ eﬂgn%rr@ W X thsgapygome

1mmu@(ggteg%ﬁ{e§tld rhr@@z@ﬁ %ﬁ r%&%rl yHo%@erS ? rlq‘rt uns. %gté{%? most patients is

e tunor in
alreadyycrrpwwymesoun&an kffiegint aneuge mspdsrsy agaapsrtehfswmsn ¢CRoralld be

bi |
zencraled Tt b st R R BRI R AR e e ions e carly on or

later uﬁ’torl@ﬁtgﬁﬁ ﬁ&@-bﬁbgﬁ&@&%rﬁ%ealt 0?16%th‘[' ﬂéﬂ%l}?&@éd B va8inkBon trials.
expan ded. Once an array gener ated, an

aésdescribed almye, BNAL emegémg aﬁherrmurMH@uéaSS)l reseriaseb3ER, AipMHC class

II restﬁr?t%& "el" f %.r/](%f a nqndl I{)Itl—f(ie;{)egtncfe tlﬁIgHCrhé%/ {jap );?r}%gﬁgt% a%?ttyp% SPT cell by

electrcbp@immgﬁme dPERIiAaR, tAE & do8lid a edpalaadt ar ¢olgd,., HPERRIbly, the Ty is
the i mune system of nobst patients is



10

15

20

25

30

al ready too weak to nount an efficient inmune response
against the virus. TCRs could be generated fromH V

w0 nfoens®a7 pati ents exhi bi ti ngZ3an ef fective | MBEEEP2006/069549
response (e.g. early on or later in long-term

CD4+ga PRI %%rgﬁl‘g%)or %) \eﬁsr tr!drpsf hea § hl)r{ Fg%nﬁﬁ%sspacfﬁ Celf-antigen are

|C|p acciarion 't
usefuldbothe trelNEne bEQdbiRENBIctiehsa R Mulately aseclls tlfaﬁﬁbétb@fzv@td TCR RNA
TCR, an MHC class Il restricted TCR and/ or a non- VHC
specificelgF f {TERIRTT ERIZCAFAD BC LW FPVER! rHBlaRhipicc|ipRanst tofreat or
n. I'n one enbodi nent, the T cel
mevmﬁéﬁ%%?%hﬁ% &£&H$ﬁ@gP? (Treg) . Preferably, the Treg
[ E@%ﬂ@@Zﬁﬁscri@ﬁgﬂ fat@rtitatTs meblved in thioslifEatedhtion toli CDER T cells into
cific for a self-antigen are. useful for the
regulafqrg éﬁ%ﬁm Refovuph FPrRvtiAR Og 518 Suﬁ@gem gﬂt%nyer’rCPé‘m Keells into
regulaH Flscfeﬁgg a%ﬁéhb et «ﬁR’I 65@ Sthak bbe: 1597. 6?% IFRRSAlAR tembodlmen‘[ the
|gen an usef to prevent transplant rejection
inventam_‘prbmldt:sr 23, orll Engvsintg grabgenoss thﬁst:ncdxdsgd"seP(S GUHDhuman

FoxP3 i a transc ion factor i S

Foxp gt o el Rar oA Chos Seiesen i SRk a e Piog number

NM_(3abds¢vIes eV Nvl 0 18809, 2S81: 91m80H4 50 XR3%exi0s erﬁit'lfs RNCA @0¥hedi® an RNA
convert CD4+ T cells into regulatory T ce

intrody®glkigadh by sensdpction 200B8RNSe pe by baggptiQsat a@llﬁ)XOgarmus expression
in pone g he invent o V|d a Tr I .

cassetlgh) A0S B9 BERT chl ol I ERS IR LERR APenfnF8 E5LDS. or with

an expressod caicne (@ stPS Slgyratac@BEib6dMNOnS Gy aNE&H i lrénsiently transfected
di scl osed in GenBank accession nunmber NM 014009

with RNAERepadina\iwido 09se Tarells canBo oatpansfiepipd eviByerdd RIfand S CR RNA.
nﬁﬁ?ﬁw@ﬁg@%é gét[hﬂgg{f ﬁ%tl%d? ?&télé/cttgéoﬁa{l fc%ﬁ§ WA, I&QL&h Preferably,

or by transcription of an exogeno expr essi
purifigbSBe&t fF&:eller:putrﬁﬁdaigﬂD4+ Chaétts drecddcidpaaredb Eletdtrap&fa&oﬁ efa T cell

FoxP3, .or with an expressjon
with aeéé@%t%o laﬂa %ﬂﬁnﬁ‘fvéﬁ%&qneweeﬁsmr%ﬁﬁ@nsfj?%d T cell.
Accorfflol hrc'oﬁer @éﬁ&!t aht h%eﬁﬁ%ﬁ%@ﬁi%@g it BN %%é Hél;v ant1gen
§B§ T cells can be cotransfecte W t

spec1fRNz$\t@mT CEER:d?NmSlﬂ'g@ecptmpemtmgg doenpesiopt pmnpesingrpuﬂnﬁeﬂsCDéH or

purfieg PFH SGFUpB R Rpdoife T el osmseiie (ol fignijeen.

e%g\‘fahﬁﬁ&PCﬁ)@gdf cdls Qé:ﬁléé}ﬁ(@lﬁz@tﬂh&ﬁngfof aDR" qedells: WBgh TaRlls in a
encoding a TCR inparts new antigen-specificity to

purifiedieD8+ drestlsompgsition & increpged on @@mgaryson |t<nth@r1ret1<a@,@@6 T cells:CD8" T
cells 1£ ?I‘l hge\éa Eo}i)oeo%in TSQ %{rll d ot gzpur Cw eliSnQ%l antqgata}hen o ofcDa™ T

cells: Ce]DaECIt ée@]@@ﬂi afpufiﬂecaccmrﬂoednt do@{po@@mi ﬁg ﬁlbﬂ:gsddliﬁ Icﬁinpéhsﬁﬁ&k the ratio
T cells with RNA encoding.a

+
of CD@eEéﬁ%P%p@ ¢rHs 18 regphepl '%lﬁ@d gagferalyy.dhe pwféf‘di b?ﬂlﬁ (D8 or
CD4+g g++l§r1§esat %@tﬂﬁ‘ﬁ rlﬂ%regﬁgefawcell%gt ngg {I‘E’)g nﬂt?fse%y dt least 95% or
even dt heasteSe df alh chehppnesesmm tho cbimpo:nadm oMetho@O8r plirifying CD4+ or
|1s:CD8 T heral bl inilarly, b
CD8+§'§?@1§.%1<W3%1* &1 §£ﬁ;‘ it @waé)rggeﬁrgg eRbpgshL, G cells arc

pur1ﬁe-El 5ehhgncHPAorling el Snd dnBoddtEhd Tr%gcsl afelparktc@®k kemoved from CD8+ T
np05|t|on is-increased in comparison to the ratio of

Ceﬂsdm§EM+TFb@mbscdﬁ§3 T cells in peripheral blood.

b Sreliproraid i beSishn B5 uR b Bley G wadebinatsy resting) or
st1mul@!%ﬂ ifRilo, RS.€f 8y ORITY A6, HEERSEMASUcOr PRMEIALBYL tHe§Rsific® 8T8+ T cells

of all T cells present in the conposition. Methods for
or CDAtihpt/netdpeaptimglated in vitro by phytohemaglutinin (PHA) or OKT3 prior to

electroporation. Thus, in another aspect, the invention provides a method for imparting a new
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CD8+ T cells are known to those of skill in the art.
In a preferred enbodinent, the T cells are purified by
wWOoR@nes3967 sorting. I n one enbddi ment, Tr egs arBCT/EP2006/069549
separated or renoved from CD8+ T cells or CD4+ T
e S RBRAL Blor  SPLERRT s LB Ty encoi
TCR spttifblf@tchntigensi tro, (e.g., by OKT3 Ab, PHA, PMA
etc.). Preferably, the purified CD8+ T cells or CD4+
hEQ®CYRst casesetihae ity Hetigle) ta cypandgheyuipbgriad Hegedly Ptier i n
0 T [ - £ A
ciocrdpbion? T ¢t ¥ i e F1RLRAR B 28 MBbE ik PHA. PMA andlor
OKT3i, pré¢riblpgn eherpevvantd gdn-Bpatiofsicd bl ¢ldcooforadd with RNA.
conprising: electroporating resting T cells with RNA X
eﬁﬁgaﬁvwoa hPEPd§ﬁ%V&T?qr Bay Y opfmumeopLOnT ke {Felop ot cither
resﬁn%&e{tﬁndléteal? KasisrAllR1d Qe @%glqlob- %o'WIEﬁﬁmFgﬁgﬁvi&ﬁgE.ga 400-

rior to el ectroporation, S can be sti ate

600V prala 4 enagap) ((er. 2310 nblfiseasintlsi(res )wisinlg aRidhare Piike ntié o Preferably, the

a3 AR BG5S B  Sha bl HE Poo

125V Cpy¥es@thpl @t art H8HERMAMIM&GE P Fhihi @0tk @Fc used, the most preferred
el ectroporation of either resting or stinulated T

voltageetquid e 23tV Pr¢feebly be veltegetis epplddond® Yolst morerglapmbly for 4 to

o A s (R0% OB CTRORE ) Qs eecporssd i

OptiMEIN ingddalah Yor it Benddingh df sibiiRngédiutsvihlN rd4A Vémparatiey, e
preferably 120-130V/ mm and nost preferably about )
1eperambodipendihenventiompranide s ssihadripr Wpsicatly tigpslecting T cells,
: . t Rl \Y _

comn BB ERPERLE 6, FRAL BRI, S0 b 10

using anqarpivedepdid, wheotin thetTocdls imvane beos stirpulefedrialblty ByoPHA or

5 nms. In preferred e [ ts, the cells are .
OKRT3mag 9 15 eRosd 9 ﬂ’@ft@?@%&mﬁﬁ@ﬁUﬁﬁrG&Mﬁﬁd 4e-FreBIRdF D3 T cells,
puriﬁer ndgbhﬁrf &95‘,%%“%&& YeeRfatdr9 qnaetll_@)(;ﬁﬁe)[g(frqg HleBiropdtatRIF€ In another

odi nent, the I nvention provi a nethod for
embodimans itenk tgllstarapetfifect 4 freg elEciceddratjonconpr i si ng

el.ectroporating T.cells wi at Leld strengt
of S0P RSO e 52 1 RN s fuLE B o omors.
pathop¥nghRitiord, ABtoim&Bhé dishave 1Ak AR e c&lonadal DI Mhk ik ne
y PHA or OKT3 prior to electroporation. Preferabl

embodipenty theghyentign @ruddsitheese(ad the T cpllproduecsl topde nethasisjof the

. urt fi.ed + T l]s,.0r rifie egul atory.T cells
inverl i Upr 8 i oF & isPleaRlent i WSl St e
invent@@l inSludésen Piothioll if@chratitig satiget-spepdical téheffebtddd@lihd@ion to a subject,

transiently transfected with TCR RNA are useful for )
comprisig ARinisHERE aok c@h%*sge’ntlpgé]taﬁ@f@@ﬁd wﬁtﬁleBNiAo@ﬂcodmg a TCR specific for
o o AU SEA SR ALY LS D01 00 A g
complok wiithean IMEI€] o lecwldu@ederplyt the cfifetthofisictidn ishgtoteoni@yt, nodthe

. for the production of a di cament for i pmunot her .
antigep s Wﬁg?mg% B%W?O&eﬁ-ép?% el RIALCTRE Fﬁl&@@n&%?ﬁéﬁ%w
autoloBb@VibdhO @it i gen-specific T cell effector function to

a subject, conprising admnistering a T cell

LRD §i c%ﬂt(! YopobiRiBRd &€ {h?sdin%ﬁtbn% &n&qutﬂﬁ'ﬁ?ergé:@ith other therapeutic
specific for an . ant | gen, erein the cel
and cyletmitsigeatsewhethteot wot Ifnkad to drenf or adreinisiqred detitei sametdosing. They

antigen .in : : : : .
can be coadministered simultaneously with such agents (e.g., in a single composition or

separately) or can be administered before or after administration of such agents. Such agents can
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conplex with an MHC nol ecul e. Preferably, the effector
function is cytotoxicity, and the antigen is
wo vone®peCi fic or pat hogen- s7|c§eci fic. In pref erC€PHP2006/069549
enbodinents the T cell is autologous to the subject.
The T 03|t|on f tgi entlo an
1nclud(e1 C}hr;lenslus ugz%e Wt?l?]nes ILt- l%er%peg sqekexeytostatlca anti-

viral-EBGE Vccind @k BeY o@Er Kiad of tlﬂ@@utﬁ@agehﬁiﬁe&[ng&ﬁ%f@n&ing rtesltreatment.
in the sane dosing. They can be coadm ni stered

si mul taneously with such agents (e.g., in a single
conposition or separately) or can be adm ni stered
Methéysffor dakingfn é’ritradfmnm‘ihedtRNA of such agents. Such
ent.s ¢ nlnc | a
R AR P b TG G R e B R A8 g pl By v v
RNA Mdnfw gA BGOSR, usHRCHY HRSh QT krﬁi%h @tthesirt Knefeired BAbERMYAK Gn
agent abetting or anmending the treatnent. Methods for

CXPresyIa] G3esCl iR CRAtRNG 2 PFYRRIET Jubablc RNANCAFQ HrrsCERBOY ShEnssho 7

promoE%&% S}P#?%%p 'i’?%'ejﬂaf)@h{h?g g %&gﬁfnﬁyl&ﬁ Iﬁﬁﬁ U3 ?pﬁfméeﬂor stability

and effinichéyeo Bttdnslation pF ef ﬁaﬁ@dﬂe ﬁ[ﬁNA{Ismbﬂttﬁ aﬂdﬂ oeora{l{smﬁnﬂrefﬁmency can
cassette contains a pronpter suitable for in vitr

be incrgaggelhyr mﬁlpﬁgllg 3’U Ry and of & HRs %ﬁWéﬁ,A oPreggged examples of 3’'UTRs
mclud@ rtl?d%@‘ﬁ%‘in thél ﬁ%@ | Ptn%/ andé{?%q‘f{#é @i@gﬁ: J;bﬂgfﬁ bpﬁ%cﬁ‘fﬁmﬁaﬂ ahd

Im zed or sta transl ati on.
B1ophifﬁéaleoiah@dse36 Pﬁ@l\lés-@l?)lhﬂd riotawuam dérar6 (Yamgsd.afl.i 206 Archives of
. efficiency can |ncreased i ncl udin 3 UTRS and or
Virolagy JfR308 192 hePH ep@r@plgﬁ pga rlude ¢hgtenal enhancers in

o A IG HTLTEN B L s v o7
VEGFB(@temn et @3-192§ Mokiculat zndi Calilagdhelogy (l?(éﬂl ([;2-é11 19)aspleena@0ubsis virus

N e N T

IR 2f (1550 (nk ey 208933 e Nidel akPEA1IEY I BRS I rd AW RaL o]
virus (@t ochembzf?rynzes 1908: 19171§ade e (Storn o oosY

73:908®93vobabel Janmahel Caplogy &2008) 35:0glA11B2132).12- 31 19)

spl een necrosis virus RUS (Roberts and Boris-Lawie

2000 Journal of Virology 74:81 11-81 18), and tobacco
IsolatRinCdT awurmg)ahﬁehldfer etnal (1995) Gene 165! 233 238;

Ni epel and Gallie &1999 Journal of Viro

73:colhg anadeiee rasting T'ecllyng-ashivated T\ﬁeklé)lcawe (S‘g@@qcy from mammals by

methoﬁ? k&(ﬁ%# & dlgélﬁs(?f)cfk1lf 1‘?1%1@%&(’1{% n$£ li%;ﬂﬁ R@Hl%{ 3 ﬁ%ol-ll:H%ﬁLJlLﬁe density

udi ng resting and ac I'vat ed
gradleﬁed:dnmfuga[bnbe usetlobatgdatt PGN Ceromatsl tyodedlhadd némmphﬂs according
those of skill in the art. In _non-limtin
to est%‘?@ﬁfﬁélcprmdew (A tashed et grodifis %MV&&W% Cfoa@léﬁs.OS AIM-V

(GIBC@) Wi g giﬁt@ﬁ'ﬁ&t €0 EEME geﬁ%ﬁﬁ ift q%lk?étgoﬁ) ﬁg?fnll §tré?ﬂ(%8é<i1rll)s

neut rophi | s~ according-to esta ed procedure
suppleamwteda\sinle di%wictahborodé fared (BBM).\I c(el\lh |atmermmhed Y Begafive or positive

selectign i &Prarg g ot L B ﬁjﬂl@ B sehare TR D

accordifd &) sthRMI@CIRRLIR AR ﬁﬁauot brea@lslis aﬁ’eﬂ?zeﬁ%ﬂ &'ﬂ%‘lrfﬁé’e phenotype
negat Ive Oor posi tive selection with appr oprl ate

mcludmgw@@#dﬁlaB QA3 ahdEiDd4. dou theefrmqse @ﬁllhﬂﬁ’ﬁ@l@roﬂﬁﬂ@n@ﬁ atre washed and
resuspcen ed: at I%gc%g{;]ed Itr;e)z% d otroﬁg §ej g sg}gelr he ﬁ%lﬁp\fa 'ﬁ%& as above and

containing 5% FBS and 100 U/ml recombinant IL 2 (rIL- 2) (supplemented AIM-V). Where the
cells are isolated from and HIV" patient, 25 nM CD4-PE40 (a recombinant protein consisting of

the HIV-I-binding CD4 domain linked to the translocation and ADP-ribosylation domains of
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i ncluding CD4, CD8, CD3 and CD14. For the purpose of
illustration only, cells are washed and resuspended at
W@2@0N6®St rat i on of about 5 X005 cells per mn POF/ERIONG/N69549
nodi fi ed as above and containing 5% FBS and 100 U m
pcadh BRI @lgsn oot bn ot o SRUETRRA R Ryl Phog M eute which

selectiBA-HyBARi At ator @D hidaaio tBE 8¢1EENteaNBt Sicird@ai@ficrtdThe cell expansion
HI V- 1- bi ndi ng CD4 domain |linked to the transl ocation

to selogHuelarpueyaia nﬁ@qt%ceélé rignhdesuibaieu A his baegyt ey to inhibit
I t {0
p24 3G R Hlinflot A lcp B, S o RO RO AR/ RELLS e
Preferteal hétkodselot isolatihgr @stufing aﬁd‘lﬁcp’aﬂtﬂmg detls afe ditvdoseelid the
expansion to selectively renove H 'V infected cells
eXPe“FIPBFﬁl BIFE0BY| t ure. CD4- PEA0 has been shown to i nhibit
p%ﬂ B! &Hﬁrét%n%ﬁ3%§&&c%a? g£id boﬂ&' kdHRS Ela%ﬂgsﬁc@) can be added
selectively kill H V-1 -infected cells. Preferred
to a coretitodion fohd 0 mg@ﬂllaindmlg: cetlslateuplated 1ra%v@ll péatehi wigh 0.5ael pes well. The
are disclosed in the erinental section 0
cets o Fiff & S BT Rt SO SFa hBE R G bt Sp i 5% COn for 48
hours. (1\%&1@% A AU Foh ) 6 ardel AU ®- c@nﬁhﬂﬁﬁ?ﬁﬂeﬁia‘t&lﬂ (R&cribed
m and the cells are plated in 24 we | at es

/
below bR wigle nfelof PN eish e WOdg utled, HO Wil penicilin,

f
0.25 p\%ﬁt{lrlﬁe?r%@lt %‘61 noﬁ/nilganﬁ 6161ra§18:1t Ial é)'ﬁlu néssé[:rel(f:)a({mey(r:gchriJ tﬁgtrﬁ\/l CDA4-PEA40 can

be added).| Blethivds Iovlstipfulatiag peslifetib@bNT Rellswitk PR @8tdisclosed in the

(descri bed bel ow) supplenented with 5 m/m of
Experppetaliriinsul fate, 100 Um riL-2, 100 U ni

penicillin, 0.25 ng/m anphotericin B/m and an

addi tional 100 ng/ M streptonycin (25 nM CD4- PE40 can
Cell Ibdatiaideny) Chiveidiadaationr stinmul ating proliferation of T

cells with PHA are _disclosed in th ri ment al
$TOUHET SEEL CPL B REE JHTEETRICH o 00 TSP IS S hpcterize the cell
necess P}p{o;lﬁﬁctﬁé RECheth6 bl tﬁ@ﬁ%éﬁ%n@&@a&gi@ﬁuﬁ@n WS&kel1Q typically
I solate or characterize the cells necessary to
expregs(d234 oeigemevhite Discexpfess MISC inmtenddsand chamdatarypinelecules (e.g.,

h temcells typically express nt'evvhil
B7-1 L PR Tt sbiis s R BET e A CoTy gt actiidacells. The
expredsRnDf suBbdcelmAReks BiciRhics Zddn@fiKatRin a@iﬁ ﬁﬁ@atﬁﬁﬁﬁ”'tﬁés@ cbI®Y These
ranul ocytes, NK cells, B cells, T cells. The
methog& Qf ienfiontion asdiisp htt:len mﬂud@rFsME%@ommra@légmatography, panning with
magnetl eta fl W te%’ngkgﬂ il[%dp e{pfhl Ce% Iér(%)lrf)hg es1% C ﬁfﬂa %lh@gopé&%%%, high

perforﬁr@hwmhﬁ@ bhlﬁﬁtaﬂ@f@:ﬂi%(HPDﬂ])JﬂlﬁglaWrtchrdiﬁg@hplfy @E@Shyperdﬁfuswn
western bl ots, radiography, electrophoresis, capill

chron@tog&gh@mq@rtbg llge apsl gﬁrl(ﬂ@rlmqpﬁ}p(g@ai mﬁmogs such as fluid or ge)f precipitin
r
reactu%rf%L%;mﬁlﬁﬂipiZ{?%?&} (#s %I" d}; rg%Lrﬁlg)B tﬁh%raw?munoassays

(RIAsgrdzyac-lioks mmmmbmgnmbayﬂéEhmﬁs)sunimmﬂubfeme@t assagehnd the
reC| |t|F reactlons i, munodi f f usi on [

) si.ngl e or )
like. Fﬁaam P el ag g g papassay @&Fﬁlﬂ%ﬁ}ﬁ%&%%raly gee Stites and Terr
(eds.) 15 PBsic W@Hﬁc!ﬂ' TRt&sholl ﬁ@ﬁéﬁr)bﬁﬁtPaﬁﬁsﬁl%Y§ FoEk HRASKion of how to

i mmuno fluorescent assays, and the lik For a review
make exftibodres o badeftebidnt s seﬁﬁimbasmq@ﬁéh%?&m segain

%ﬁ?]ﬁ irisghﬂ’tiofl %Mﬁ%]:utg(g%sfsa(ayg?ﬂ&ge%c}igg %ﬁ c%gg u%ég E?}i purrk@(];a%gn can be
perforfle8 Gh 88} OMscQErah@M ieBrations, e.g., those reviewed in Maggio (ed.) (1980) Enzyme

Immunoassay CRC Press, Boca Raton, Fla.; Tijan (1985) “Practice and Theory of Enzyme

Immunoassays,” Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier
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make anti bodies to selected antigens see Harl ow and

Lane (1989) supra. Cell isolation or inmunoassays for
waledoensioon of cells during cetl purification cea@T/BR2006/069549

performed in any of several configurations, e.g.,

LN T NN R —

A PractRi’aBGhid@chﬂﬂ@infEfI&@sfs}/OﬂﬁncEﬁ FYAYEP i 0314 B RS AN S(cds. ) (1991) Principles
Laborat ory Techni ques in Blochenlstr and Mol ecul ar

and Pptigeqydyimnpingassrey Seskdpe Brosy BWsWélrl\&.g(B(edr) (19%¥8 Nondsippic
pra; Chan (ed.) (1987) | nmmunoassay:
hnnmﬁ@%&§¥élcaFk%%S%gﬁicadenlc Press, Orlando, Fla.; Price
aqdliNemwterisdlads apd ¢H981JriAd bp (ﬂopd momatdy RPredotls sechaf FACS

I Mmunoassays Stockton Press, ; Ngo_(ed.) (1988).
analysig 4 Vidst@pEY q%lﬂ?ﬂ’ﬁ%%%lﬁ% msthady A9 %1 Faga gf@@ra]f gVeLyjgw of
r of I
ﬂuoregt%nf1 o&@g@éﬁg t@gﬂc&acg&g}ﬁ ge% gol% gszl Ag\pﬂw Asew& g}r/%zg(@}m?camlar and
Moleqhian\xmnwnolwgy W BrStoldss @mmpanyowncﬂmdy ehapeared; ahd Kuby (1992)
uor cence activated, flow

Immuﬁ%lﬁé%wm?%eemﬂg gad Coppafy. p('nj:[g:gl ly(félF‘IPtﬁT gﬁ%ﬁg%aclgmes art available,

c.g., (¥Rl BeMbRDidkigeRol ogy W B. Saunders Conpany,
partlcularly chapter 3, and Kuby (1992) | nnmunol ogy

abehmg étémtﬁwzlmdj O@cmpas@d togdalrel p@lharmgey inchedst bt ae n@A@Sted to

mono{{a % anteb épl? Xa Wf‘llﬁ aﬁ§ ’E():%cﬁ esg ol‘jes}relsd of 8&11%t 24 anq rcskﬁuc as afﬁnlty
matnoamtdaﬂibﬁydhﬁtéls gl HpidbUbetadtdnpodcckddbyt &6 krowiDRAOGOO At as

anti bodi es, polyclonal antibodies, Protelns or ot her
immupQlIgtiag.ovestreh blgs anglysinitlagking of radeaactivapplparagseent grarkers,
capilig BleRopfoF<BF bt P RORBEL an SR a S qé@éﬁ“ﬁ%s?iﬂamf‘ﬁ?%hmge or
affinityadi oacti ve or bi ol um nescent narkers capillary

el ectrophoresi s, or other methods whi ch track a

nol ecul e based upon size, charge or affinity.
Thera gﬁg@gagic Uses Transiently transfected CD8+ T cells

e Introduced into a manmal where they are
cYtransionily tragdéotst CD&t Jetells edrl ke inpadiaed istnta rggningl where they are
t hose.the T ce

tid di L
eytorRERienie 0 Ga CR BRI Sy leOyk BRRECS Brtsrbliting o leg g T cells are

manipela@&isto red¥olhi-BR}i@GHE ﬁﬁrodﬁmnﬁ@e GhicRRs PMHDo1dcuk8! MPansfection of
w th RNA encodlng an MHC class Il restricted TCR
Jiu}

CD8+4ll ¢adlagvifloRNAmricg g@pééHEuCéass élcr@gﬁpw&ﬁ?fbalkam fog amiigerispecific
recogm 18‘1% 3f ant1§%1§ WE’%%%S IIS('Jon}ple res Ygimt ?ﬂ\é’ con Eel er f%ﬁ}hdecogmze

recogni z igeni ¢ peptlhdes in

ant1geﬁic@ﬁ§t1cﬂds, in lthit condort af BRI elaed) e cpepko E&ogﬂ'ﬂﬁé pé;ﬁlﬂs MHC class I
npl exes when transfected with RNA encodi ng

Comp16¥eés\§hq11 trassieeied tath Righ enpedipg an Ml clags 5re§t§w§ad| Hulk a&l@per T-cells
also st?rﬂﬂa%qgmﬁﬁp%r}g%%ﬁ ﬂ§§£ ta’ e{t@él@ elghreqﬁJ E e]—llé] Grel tgﬁlgglli}é %fmcer

s are typically cancer c o en
cells, mqtdtlmgefflrtefedfectedllss can be isol ated fromthe manmal

glfhoﬁﬁ/\h I ]ép:@% aé%d:./]tgt e\?léq-r]ygr%l | zm?(ré?qht égga%ié(ated T cells are to be
admin®tdrO8 NG Lat RERY 'tlﬁt%llg EQTDBal BRI PlovRi@®th h Bofbr@? klored in a cell
bank (e.g., a blood bank).
T cells produced by the methods of this invention can be administered directly to the subject to
produce T cells active against a selected antigen. Administration can be by methods known in
the art to successfully deliver a cell into ultimate contact with the most appropriate tissue(s). The

cells are administered in any suitable manner, often with pharmaceutically acceptable carriers.
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bank (e.g., a blood bank). T cells produced by the

nmet hods of this invention can be adm nistered directly
w0 200vhes9subj ect to produce T <ells active agai PGT/EP2006/069549

sel ected antigen. Administration can be by net hods

Su1tablfei rtne gs ofé %cﬁn%mléterl%\llg FS]III% Sf lﬂté 1 89 B)\rff?s%{l@ ing erllstlsoallet 04,9 )subj ect are
availaBid€ar@e hitifough encae MaRiosikt edSLQ@' chrbiiéd 36 hdrafi eerfBRuRedular cell
often wi th pharmaceutijcally acceptable
compesgiqy, aparticuiaf Ehiiecanetiita psodde amarninmediptggng apqre cifeptive reaction
£ t
than a%@tgefrggf ?ﬁefgﬁea Eh%tteﬁo &Er%éft{eh\ﬁt%ﬁyn&%hneé Blrlt(a')dag g@ﬂclgﬁft%cgtroqntradermal,
intraversad admiradration diysiph alofbﬁﬂdmmwtraflom etd incenpasiltadatinis@ation. In one

articular route can_often provide e i nmedi at e
embodinivicss et PR ESEA TG l%lﬂér?nan%fl& ghemelifareceptors or other

homin rtﬁ(gl%lﬂ@sdwﬁlgfﬂ fiele e Entcpfﬁt@ ru‘?flée‘arbf'1&9{Lﬁﬁg§1era%%tlcaﬂf@dtment such as
I%Ot [ITmted t i ntraderm I nt ravenous
the sitadirmeiastasest(c gnintdsying Hivag dengadett.piadkeciat |tlssmea[rdaut01mmune diseases,

cre. (b8 Bl DR Rrl® A b mila B ncrC RBRBE] folmmunol Rev

2005 ZRE AL 03; KR, CRHEHin HRAMAS. Q@Seﬁlyh ) bg 954 g @eettdleStem Cells.
cells to sites in need of inrnunot erapeutl c

2005 AngadeRy9-94ulberag al-Adoldintreunsh. 2006 AdayadH(s):(¥-§09; Cambi et al. Cell
VERhH L yngs ed t
Micro 8 SN e B0 AR o Ny B SRSy 0BHER, pse:
discuski®@@aB8oNs2 ANG; ey, OB E3Uf ForgetdtimibRl Bdoét Malabol Disord. 2004
| munol Rev. 2005 206: 100- 13; Kim Curr Opin Henatol.
Dec;400343 A\lr Zagghiyt #98- 304; Kucia et al. Stem Cells. 2005

Lok AUy ks 5, Sy o208 o 2

Sep:9@0:2) 5-281MVBrrisbilal. g et Mol MdNO2@04 fus; mmﬁi-ésmmhamm;l

3 Mol ol P Vi S P ke et al St s Qb £00 T Dol (5):277-86:

cystexfé%i ‘iﬁ{ﬂﬁun%f*ﬁe@lzooig%ﬁ'94ﬂt8 &; Legqiﬂé&ld%mh%@ 2089%1 :9(6):263-8;

Sackstei’n I nvesti g Dermato
Ono e&yln;bAIHﬁrgy Clzomm@@ 303)Ju151 @31 1835PPi theaonghis otﬁunrhlch are
Cﬁf 2004 Jun; 4(4):431-8; Marhaba et al J Mol
mcormf@‘f 5889 Mar ; 35(3): 21 1-31: Canpbel | et al. Senin
| Pﬁﬂdﬁﬂheut%@@y?’a(% taBlR(cdricdy dic FBicrinnsl &f pat k;';{he ﬂafﬂﬂd[h@ lcomposition
Rev. 2003 Aug; 194:48-60; Ley Trends I\/% d. 2003
being gdmingyt@ypd 23@3\1@1 as@dh@parapulal;]mﬂ]hpé resd toladminiptanithe lcomposition.
Accor?i%%gfr E]Jhoegea sa Cyv]%ig)van ]tlr%g S %’Dleﬁﬁg}l@%{g (térgstn(ft f au:\l\gllétgcgl ? ar§P0s1t1ons of

the pr&aﬁtrlh%rﬁloﬁrlelodtetgfﬁlbﬁlﬂ}n Qtlalith cpatrdls bryhchﬁﬁolb gy tdlcmdigamc assays,
nposi ti on_being adm nj stered

Vlablhﬁ)‘é?e@‘isb areaer fesiRe anwé@ekl%arﬁanﬁﬁasgd b%ckttﬁ éhec%‘ﬁi?@% ipqué@Pd by the
adm1régl‘r5851? bﬁ&hﬂenhgpﬁ'nﬁné ﬁicﬁhe)%?c‘g)g;{s%% ege% R e§eﬂhﬁl@ blk@rblmg et al. (1986)

ati ar mac ositions
Bloodp’ﬂeﬂ@nim amd eak @nal (\950) EypiHmbatol, 181%4981 y cont roI S

bi. ol o ono en| sSsays, .V|ab I|t test
I oA i PRt R gl g8 B2 b
1ntratL§ﬁH?hleﬁftraaRfc§ﬁ? AR thdirdt em@t@%rﬂ)‘u@ﬁ@&ﬂuﬁéuﬁf 1ntradermal
| phénhydram ne and hydrocortisone. See, for exanple,

1ntrap¢¢@tpb¢al rgtratodal and(sub86incBhowiB 7arERQ I 1rg;hmie lHgagouetisotonic sterile
N | 990 p. Hematol .. 18:94-9 For nul.ati ons

injectigy se ‘%E}P%S %”g}%hpcﬁl“ fSﬂ’?t%’r“aa}n“%ﬁF‘PfF’slﬁ%f T gﬁ‘fr{gré‘ffi%s’ 404 sqlyfes that render
the fohaRdEisotBMic with the blood of the intended recipient, and aqueous and non-aqueous

sterile suspensions that can include suspending agents, solubilizers, thickening agents,
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intratunoral, intraarticular (in the joints),
i ntravenous, intranuscul ar, |ntradermal
w0 ndoragwsi t oneal , i1 ntranodal Zhd subcut aneous POLERE)6/069549
and carriers inplude aqueous isotonip ster!le
syl S5H PR 803w o 500 0L LRt
methotl @ Amatidtemioh SO D BIG ofithidink&Ridal ood of the intended
reci pi ent, and aqueous and non-aqueous sterile o
stBpdesiadslls (ge. astpiphElcalie o5 depbivgicalis)agetistered to a subject is in
an effg‘c(?ilvg QHohﬁt,e Eﬁectfvla 'té: gcﬁgé\%gchfa 8@5%&3 b@]{l&ﬁ'ieh Itl%e?ag)%utid’ilngonse in the
preservatrves. Intradermal and i ntravenou
subjecadniriinsd, oatd mhibatr gottheofimetce celdd omet inbithitafifection.
adm nistration_ for T ce|ls of the invention. Th% dase .
of o8 purpEge ¢f 1lugiratiop onlye the methpd canghe Rraciises by obEng gnd saving
blood §éjrﬂi'>' 18é fbered @ pRilPloShtusion, s @ledbhEihiy¥R AdRAbarison.

00 effective tosggﬁigve Phe gé%ire%éﬁgﬁéfici3¥ ¢ bM%mn
Genertlhe ptalpast tbaut 854 di0é end typichby, shebieent] $V6F and hiX 100} cdllp are infused
. i nhibit.growt.h of. cance ells, or to inhibi .
intraveriplycy PR Py '3 paLke Bt PYREPUTYS ﬁ‘?—é_ﬁ? Jingigy In one
aspectTBINRGGA RevyPhashiheed if¥ct Rt #ithl fighsand os@%/émwbml%y pulse

~ sanples fromthe subject "prior to infusion for _
oximegylseelowhy menipipdi Bload darsplapanciobivinedGemétugtsiapd dthoue fdlowing
infusi(?gbzi%]%flg(g qutr l%ga gsr61se aéi]eg]frtﬁgig (S:II%II#S. %{fg Vrb eet_z)%e\gler?gu%hrl% exlfer}g;noan?lg folr a total of
10-12 it hhadd ey ih ta@yhe alehrypeiriat OA Aer/tBe Kigst PRhinRAL, i19MVSIbnd CandBd performed on an

60- 120 m nutes. In one aspect, admnistration is by )
outpatigaf paiyatshadiserafietel Ba cliverg If icgisgnBIsiendx giyem as an Outpatient, the
. [ I j I noni t or ed.
parteS(HG ARk Yo ISR PHUIESIRE U BSERY TO0
f Boit @imingtratndn) sélovofandprssane thvientioracal besidsini@eldd at a rate

dcrerigedy i 16515 Erbabnbhr S (o odepsyEapt Baruo s fa tve, and
the side&rdelsTothd 5e@l§§rggﬁtvariioﬂg UHcOREaoAR a@f%p]??erdfte Q8 Bverall

out pati ent bas at the discretion o he clinician.
health|of theheibyest. iArinuisistrationscagi beewcasplahed utapatgleot Jividaé doses. The cells
.participant is nonitored for at |east.4 hours :
of iigri i RAP ey 2yt eyt SERIIRGR Moy conggntional
therapyN@cRd totd:Y 88ntH Aulddti ReanaFLEN MdYisldgiRirespoh&t odifiers.
_ _pgeteyn?%§§ by thgieffective dosgP t he LD—%O (%r ot her
SimilatkyaBiglagies raspaiseinailierp archptiondlly adggé fordregtmens by the activated T
i.de-ef f f. th ] ' : : :
cts TREEEER Sy, 8t RSPt AL AR g avvan, o
cytokif€ @hdhhs @MLOSF Jubj2e@tiL-Adm ni stration can be
acconpl i shed via single or divided doses. The cells of
this invention can supplenent other treatnents for a
igd gmgﬂm-- nventi onal therapy, including
Ddah§§$%f%§§glgg%nt ) H&%Ieotide anal ogues and bi ol ogi c
r €sponsensgedicity @if she Beetisippoduced by dicogethads sfebpmnsiion can be

nodjfiers are optionally added for treatnent by the
dotermyed @w&@ Kpowa pledhiagb e WﬂWZ‘H&i i Potﬂaplt@aﬁb? tollopipe:

cells are optionally adm ni stered with an adjuvant, or

cyt oki ne such as GMWCSF, IL-12 or IL-2. Methods to
*Cr-relsased wsid ansamn byysiniof pepytidEiailsedmirogeelid iatgetolfy atgemspecific T cells

cells oduced by, t he net hods,,of the inyention can b .
can bR SRS St S Rat el Shb el /R gfunction of
time. TR kihétibstof PysiCastviA@l 4svicRild thhet Brsid GF a FiREEB:CPSiMSleS., 4 hours) may
assay. Lysis of peptide-pulsed 5 1Cr-1abeled targets

be usclyo grialpaje pedpraming¢. dn Fd@iepn.ghe antigen density on the target cells that is
required for killing indicates the T cell’s affinity . Ware et a/. (1983) 3. Immunol. 131:1312.
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can be conpared. "More active" conpositions will show

greater lysis of targets as a function of tine. The
wh2ovenss7 of |ysis as wel | assbveral | tar get | BGI/EPBDG6/@69549

fixed tinmepoint (e.g., 4 hours) may be used to

eval uate performance. In addition, the antigen density

on the target cells that is required for killing

Cytokirddeeadcessdyh andlysilof tige @hds dhidigriantitidBio€ cRbkiaks sdcd@@3y T cells
3. I'nmmunol, 131:1312. Cyt oki ne-re| ease assay AnaIXS|s

upon ggmtacHag ﬁg@é@”@daﬁ%@qwmeu &m@@u@rofcfyn%wmﬁle@ﬂgéﬁ M etdgdspipr measuring
cytok1ﬁ§4 11lp§1r1]1g I%g%%? ot E VI{I?{/ g&%{ﬂhg%gégso tirir%gastélj ?nc?to[gf bt of cytokine
productinoKujiteshil dael. L(di@%ELU ISAnoro | BUkGPOB): 48 58ty adleltlélﬂlmm(é 994)
éte and to{ anmount of cytoki ne production.

Lympéﬁz}f% ¥iokingiRes) 13:45%93) J . I mmunol . Meth. 160: 181;

Tanquay and Killion (1994) Lynphoki ne Cyt oki ne Res.

13:259. Proliferation Assays . T cells wll
Prolifgypipdni Aesags. d' ¢ehls meB mmiﬁeratednﬂwon$e\ﬁe reahpo sorpairisns. Proliferation

Prollfe at i be noni.t ored th Y
can b G G By VR Ry iy e "L P Btk Cafuso er .
0997pt otk89 By Qytometry 27:71. Transgenic aninal nodels .

nnunogen|0|ty can be assessed in vivo by vaccinating

HLA transgenic mce with the conpositions of the
Trans;lgerr]chearlq,tirlngpmagalgs qgltmeurnr(%emm can Rlnat%ge%ge z%r\]zgvo ygvaﬁtt:lylgt(lengoltlLA

tThe—Tndtc ernatively,

transgbitic RBte With thawugsipee bf thk hmuble aien&dterthin@ thofat@re and
human i nmune systemin a nouse by adoptive transfer of

magnifideeyh thegpduced dgigugg |r¢ﬁ@pgsenﬁ§tel@étlwébdh% Be-EBLw ¢ premse model

allowscr%g&gﬁ{utt LRAF a@lﬂglaﬁ‘ {19 @k id Q%ﬂse 5)‘7% %(8)%@?@ Srgl’?sfer of human
previ ousl y nentione Iral et a ( .

PBL. Tlm;u aoimaldmdy BT Sﬁccuﬁﬁx&ll with éte cmpogilief8IndRmatyzedNitr limmune

Acad. S USA 90: . Pri | s. - )
resporisf 3&31&6@?0'(11&19('%%%92@§ et &y UBany C G0l g5 2 Megter et al
(199311 btﬁ&jbﬂmﬁlg&‘UQKHRQQ@@ICItIeS of HLA-restricted

I gands. It has been denonstrated that chi npanzees
share overl apping MHC-1igand specificities with hunan

R A -
vivo iifinubgentclIGF HIMWE @ icted Bdardd AT hasNRh dembAdralddRh &l @iApanzees

Transducti on Events . Several intracellul ar signa
share pyeglapping tMdk- @ﬂ@msgecefécl@es with beprioMH G iodgep e tleus allowing one to
test H%d%%:tn%ttegglg%%&ﬁp 12 %)jegag %Sf Qv 1%31 ?{n %%?tr}rreﬁgrt(g% aeﬁ le { 998?/Immunol
161:4447al ysi s of these events have been correlated with the

relative abilities of conpositions to activate

effector cells through TCR engagenent. Sal azar et a
MonithAROPTRT: B'ERRisS8er dz{lshﬂmgllﬁhr ab nal Qr%uq&@:‘uoln events
—————%§ATJ%%%——%g%*gg%§LJ%n—accor ance wt
(e.g., plesplidrpiatiom), art hﬂoélaieﬂmh’@lceesaﬁwbﬁéﬁ @Igﬂ}gdmiﬁnehyi M:HCdlgand

illu rat but not Iimt, ri ous aspects of this
Complﬁweﬁ? DY lé%fe&fl Rﬁfa&Latmaélﬁ YSis é’?ﬁleﬁfe?‘l‘?&? %F"él %ﬂwﬁated with

the rela @98 iSes of compositions to activate effector cells through TCR engagement. Salazar
et al. (2000) Tnt. J. Cancer 85:829; Isakov et al. (1995) J. Exp. Med. 181:375).

In accordance with the above description, the following examples are intended to

illustrate, but not limit, the various aspects of this invention.
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PBMC were prepared from whol e bl ood of healthy donors
(obtained follow ng i nforned consent and approved by
WO b@7i06m957 t ut i onal revi ew boatld) by density  PCT/EP2006/069549
centrifugation using Lynphoprep (Axis-Shield, Gslo,
Norway). For the gener%% %E ritic cells (DC)
and nonadherent fracti onpm wer e resuspended
Matertiflls & VMdtRg@IS nmedi um t hat consi sted of RPM 1640
(Canbrex) containing 1% heat-i nactivat ed aut ol ogous
Cells ggigagent2 mM L- gl ut ani ne (Bi owhi ttaker), 20 ng/L
IBRH A,
P e P o QUL o BE et Roh  ERTUERE E R b ing informed
conseitenl sppriostd byCeleliastingtiomal reeichabaod)ftardehsi®y tenatifugationt wing

Lymp ey GBS HAI G NSENABE BOGORGERTEPY $f§r%¥l'fhﬁt20 srnéPEEnd

nonadR&khiSi/SioH SRAT, kiftﬂw@f&é%le oLk enh&ﬁﬂn aul u‘é qnéa%ﬂwﬂa% consisted of

harvest ed and el ectroporate
RPMIde48 (Cihebrep) enitonisk \ %4 H@} inaChgated aluelolgequdaﬂna, Sahbil leglutamine

Bkl B0 el Rerhmoin Gae R s L ek s hap tigsue culture

dishes! (BES FH168d) 0 S0x T0°CRI1Y/Qisher &1sGirt W@Batbd (YLPE iR Ai7Mo allow for
consi sting of RPM 1640, 10% human serum mvi

adherqngt.thenpmidhereinigdtion evas gemheyad, and natwic HEPRSTC genvraiesdiremmthe

adhercgr% F%lgsaat(s%%%bgga {Ieafb ugi#eﬁ%% dMlo/ ?I:(/ﬁg{énone %ﬁ%ﬁ%tg@ nldSl épe%qroporated with

gp100| RK Al asldesc2ibad gre2 ublyn{22l] LEB8 We icel | sedlete dsotiicdlayise 211‘[1’;1@@8 MACS
For the generation of phg/t ohemagl utinin % PHA) -

beads éMﬂFﬁﬁlD’atEi?ﬁg“fd]c@aF‘ el Parey) psgorBngo tmrmané agtuEelT ¢ igptegptions. T

st 0 FARAEHL BRI PS8 A, v .

glutan{iSe, PR)g/L 26nthiidin, | 10-iAMaHEPES, 1 bﬁ\[r’soduhm@yrdvlateZSagmh-Aﬂ.dr%h), 1%

MEM SR G AcseK (L 9 erenteg T5 900k he A g U/l 1L.-2

and 20 g%%g% g)f%lfggﬁldg{%ggﬁoze At l|!1 ;%EJ'rr ?% gre)qeraﬁm of_ﬁlirta-l?enﬁa%hdtﬁln (PHA)-

stlmumwata#cmnmwzlewm NAF Wreedlltludeh@ M@dltumm foksinsA My medium

RPM 1640, 2 a ut
(i) cHpIFRERE %@ﬂ@y Pw%af?ﬁ%% t /A SRiem 2 Urp! IL-7 and 20
IU/ml'I'EFiE&@%d%L%a@H&FQ ggjson of the nel anora

i nes was confi rrreg y i ntracel | ul ar staining
vv"lfhmmbhleomuslé linewt sK@@mm@@mwai@pamAmolasagtﬂm AlY/A2

oS80 SRSt 0 GB35 o BB i i

Al (HOALAf r»A(zQ/A«pe@# ORI 997)Qferé B\Quﬁb@ﬁpﬂ{ﬁﬁﬁ@&unf&in%h%()QRPMl
Ger mani(%\]gt and stained wth primary and secondar

1640, 3 aeMrlaiCiefamme; RenigflinaP aentomeeing 1% detplqatf] ssﬂgn 2 mM HEPES and 2-

BME. &&E\p@r&gﬁrgsﬁ?ﬁo %WG&}P (l;m%s&%ﬁ cqg%ggﬁiﬁ B}j gttlétaellular staining with

the m@Rk hn(] (Phad I'I'wilBAl(S DAKO[ RGN, Ddachati@nd donkey anti-mouse-PE
(RDL lCngO/ specific T or’ PE-label ed gpl 00/ HLA”A2

ﬁ@rﬁreMzA( M%hrﬁmelﬁcmf oelds werk)pepagabilired widedytp Ax/Chytaperm

were: th I.ndi 00209-2i 7 anal o
solutlci B'gggen%eﬁdﬁg I%Bréng an%%é Ir primary And econdary Abs

according to the manufacturer’s instructions.

TCR-transfected T cells were analyzed for TCR expression by flow cytometry using PE-
conjugated anti-TCRVB14 mAD (i.e., recognizing the gp100/A2-specific TCR), or PE-labeled
gpl00/HLA-A2 tetramer (Proimmune, Oxford, UK).
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G oning of TCR genes The cloning of the gpl OO specific
296 TCR genes into the retroviral pBullet vector was

waelemcnsded before [24]. The cHdi ng sequences OPCT/RR2006H39549
296 a chain was re-cloned fromthe retroviral pBuIIet

O%R‘ugF Y slr%dqg lﬂ%{% &P%\é{)veree th%PA Af bin: 1n%eép‘ﬁ 002%9r 26117 ana?ogue

IMDDGEMAZ-aad Yp R B i 95 MACEPGBVIDE. LAMP- 3' UTR vect or [ 4]
(kindly provided by Dr. K= Thiel emans, VUB, Brussels),

by digesting both with Ncol and Xhol. The

Cﬁ% R- SI g- MAGE- A3-DC. LAMP-3 ' UTR vect or
Clonero tai ng ’iL% and 3' untransl ated regi ons of the

X@lﬁ]@ﬂdﬁmg@éﬂleﬁgpb Og-lspd‘mﬂﬁk: @%’@CRI’g&néﬁ mmi tyie Acttomvirhl pB\tlldt hector was
of the poly ail, uniq Not\ and Spel

descrlh‘?’deb%?@s% khg Oamneweqweﬁé%ﬁrqum ISR 6 ﬁ@npwa%fﬁ fé@ned from the
f

retrovﬁgl op%u?lel[ Oecch}r (Lﬁldbrh@rg§ﬁgé\1/ IB§ F%n%e]ﬁeé‘t%a fﬁg%h%gpﬁn%%ﬁl-t&fjﬁm) into the

pGEM}kidﬁ ngrfsengummmmcmmm ’Umﬁectﬂia[m (iadly fpirewded by Dr K.

lified b P% ? f i - TCRB
Thleleagw\sanp 1I|VEI5Te %i‘i’(@ys l@re] O n wﬁerﬁwEﬁd&% -5’UTR-sig-

MAGE:TAeS ﬁ@ﬁAMIHgJ%"lER gc@or%%nﬂ&%@ Erﬂ@ RuSh M %Toré%@the Xenopus
CTC TGS AAT CCT TTC TG 3 e PCR product was

laevzs(ﬂil gebm@énwaﬂld]a BalytA tandt Xiedl’ caddf dieqn)d?)dAl tatl,curtidve Notl and Spel
Z-5 'UTR-si g Gl%ﬁs DC. L ({AI\/P 3 ' UTR vector .which
sites ayga]greﬁnb gng Loy anﬁz@ of4heypiesrpids belorg, jngyijgo transcription. A
bacterid] ﬁQ 1 1td e&llo%ﬁ%lt ﬁg %fmgol‘ﬁsedf& Elggcgeaﬁences of the
ene l'oning t 00 gene into t
TCR [ﬁ)%ﬁ#&s ﬁfsc: hmphﬁéld bﬁﬁ@Rdﬁir@tth@@)lbh&n@lﬁnbrsSI te

alternative starting codon) by site-di rect ed
-TCRE{RORgeHEsi s. For in vitro transcriptions,

s-CTeGRZ e nw%ﬁ@“@%&%%%@f.@%wgd wth

-HCBSpel enzyne, purified wth phenol/chloroform

s Bieadl o MR BEETGRE Bhedla p i g S ™™

The P@Rrﬂrgdhﬂi? day Ar%ESt&Y witVB AR YIRBSE aﬁd'f%m M@E‘l\m@ -FTUTR-sig-

tra kit; ion) according to the manufacturer's
MAGEﬂ‘Q PGCELANRS3 Iﬂ"ﬂéchﬁowhmb was digsstedl badh Z4/NERd ARAL was
recovered after DNasel (Anbion) digestion on RNeasy
colums (Q agen) according to the manufacturer's

In vitroWednk&igsdoany TARNAvgual ity was verified by agarose gel
el ectrophoresis, RNA concentration was neasured

specpEl amd0rG4daraoior vesermAloddy changrgidic 2p1 0Bgengdnto the

pe R R0 L AR AL SRRy TRIBENS G i

mutag@n&es. Hdr i pirbarankivlptibhd @ pieMancahmdel GRR vovidy] pGEMaEt TCR0296,
phenol red (lnvitrogen Life Technol ogies) (all at room

pGEM%@Rﬁﬁ% ét)ld pOFMLizh 500wets linggrigsgdevithedpdl anyped, pERficst with

phenoﬁch oro gr% gx taclon gr];d eathano:l[ prec1p1tat1(|)n, and used as DNA templates [14]. The in

vitro transcription was performed with T7 RNA polymerase (nMESSAGE mMACHINE T7

Ultra kit; Ambion) according to the manufacturer’s instructions. The in vitro transcribed (IVT)
RNA was recovered after DNasel (Ambion) digestion on RNeasy columns (Qiagen) according to
the manufacturer’s instructions. RNA quality was verified by agarose gel electrophoresis, RNA
concentration was measured spectrophotometrically, and RNA was stored at —80°C in small

aliquots.
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RNA was transferred to a 4-mm cuvette (Peqgl ab) (150

mg/ M final concentration). A volune of 100-600 m of
wa@edoz/0639spensi on was added ant i ncubat ed for 3PEI/AP2006/069549

bef ore being pulsed in a Genepul ser Xcell (Bio-Rad).

Pul se conditions were square-wave pul se, 500 V, 5 ns.

| mredi ately after electroporation, the cells were

RNA éléc@lbpfpﬂ{nromb MeRfeyseedi um suppl emented with the
previ ousl - Jcat ed concentrations of IL-7, and IL-2

whBBe T erlfs W@aawat«;ﬁo%@w&h@wdowa@ﬁd Prggwjth pure RPMI 1640 and

onse Y OB TR AR PR SRS Bl 8 2

tempeeadme Mhe atlisowero fresﬁﬁ{ae&ﬂed(ml(ﬂﬁﬂMEM s a‘ribqncatttchu:sh of 8ck F0dml. IVT

RNA Wgﬂt’,rrng}gfe%nedlég ?1 45@8% q?&lél\tt? Q’@%La%ﬁ@ prég%ﬁrﬁr\{t%tlja)g}n Cﬁqyo lume of
1006801 ﬁﬁc@l%hb’p%ﬂ%%n (s uagst eﬁfd‘ 1£&anteﬁ rf813§ FHu’r' %foréﬂ%ﬁagaﬁ%g ina
to e cel suspensi on. | s were rozen

Genepulls@t Xeell (BroRagl) ymﬂseawndm@nswmasqnm v(d\lalpgbzn,ei)OOt‘é 580.

tmmedtety T e R IR iETS ik o MG BT s Bplemented

with tHé ﬁt‘ebﬂoﬁsly gﬂil&a‘-ﬁed’\&fn@eﬁtﬁ%@npgﬂ'ﬂe‘ﬂ AnAUR-21Qner iRficariM
0, washed, and added to a cell culture dish

contal ni ng prevvarmed M.PC nmediumwith 20 U IL-7/nm.

Crvoprs rvan ng ﬁted for 0,5 h in a 37C i ncubator before
yp d?g &Xperiments. Flowcytometry of

TCBfobfe’s&&ﬁﬁ@ﬂ ads ﬁerfqrma& @@ Ydlevstlls skird Aakeén & & T0% GBA (Pharmacia
wth anti-TCRV b wer e washed and
& Upwh@raéaﬁpmenga%%@fd?&d%ﬁ 1@ Relmélal a stared Jor Yhmi ongige. An equal

I b 0
ol Ry B Sl by a2 a8 P A R Sl g and
25% gHSAseﬁ @ltlaqiﬁnarl A8, Fraseahiuspovdsaiddel i thél cetdusparsiaz0 Cellywere then
Cel | s were then washed and resuspende 0 of
frozergg | d RO s TR AT (SalerEs by 806 &Jﬂ@z&g Yyperformed by
ho ldmg\e@yo‘ﬁﬁleg En b APNQHIHOL S HENE8aMrhdht BFACSER whEikible. Cells were then

ndl yzer (BD Biosciences). Cell debris was elimnated
poured moenl § e od REM/si (80 sishgd, and atldedon of whwaltdrealndh @inthening prewarmed

SR O B N N R

addltl&gflégﬁ@hﬁleﬁﬁD Bi osci ences). For tetraner st ai ning, a
total of 106 T cells were resuspended in 90 mM of RPM
1640 suppl enmented with 5% pool ed-serum 10 mM HEPES,

Flowc%lp/' Ifg%lm\% nsgﬁc‘ied’T Ao WEM nonessenti al am no acids

uta dq 20 ng/ L gentam cin. Five

hE&%ﬁd&@ﬁ@lﬂ[ﬁ%ﬁS&/lﬁMaﬂhﬁ@H mMB.ST a€liatkre Wasiedl and thereafter
phenot ype was anal y | ow cyt onetry using anti -

zed b
suspergierat FMT@ el il L OOIBRAFEES sobtign dBrlbehea P Syd3e Whittaker)

9 .
conta1rF1\)16nd )Ot keno%%lml ?gj}%bgﬁlcﬁr Eter}dl (égv%rglgA&gg%g%ﬁmgf%n%nbubated with
mAb i@ﬂ 3 yaedCan v@er@ﬁﬁEﬂWe@ﬁe%@@w@p@ﬂb@ﬁﬁ kooeyl Saveld IEACS solution.

I nduction and determ nation of |IFN-J praoduction

Stainegtcpdls Werg shelyeedfor twgrsplap B0 fuosescence ayiftcy %ﬁ@%t&@banalyzer (BD
Blosc%éegb%ﬁ CBN% W_%.% gllﬁ&%wdtffo\ﬁﬂh%%n‘ﬁ\fy&lg ukﬁlé @Ldga?et §fforward and side light

scatter. A minimum of 10 cells was analyzed for each sample. Results were analyzed using
CellQuest software (BD Biosciences).

For tetramer staining, a total of 10° T cells were resuspended in 90 pl of RPMI 1640
supplemented with 5% pooled-serum, 10 mM HEPES, 1 mM sodium pyruvate, 1% MEM

nonessential amino acids (100x), 2 mM L-glutamine, and 20 mg/L gentamicin. Five hundred
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cells which were | oaded with an irrel evant peptide
(gpl 00/ A2209- 2i 7 anal ogue II\/DQ\/PFSV) or the peptides

w0 emogeivzed by the TCR (gpl 00792 280- 288 YLEPQRVITEP2006/069549
A)(both at 10mM for 1 h at 37C. Fifteen thousand T

nanog\rc;eg d a{n?erc]\:_)%%uh_{ll vt ﬁ/lp\ﬁni%oz 16(5\{%?s2§gna-lr)2(zf> El l iCnr%%aI{letEPI using anti-
CCRWI‘IE ah@%lﬁf@béﬁﬂ{@ h?r 1ﬁ%&h§fﬂé©dCéleere 1ncubated for 20
sterilefiltered plasma from heal t hy donors

10
min atFRES> (odi Grrand mearcp@lﬁsl to 4°Grilihg Gl suisTp ang ‘“Sla@h?ﬁd on a

“ﬁ[ﬁ@ ial am no acids 100x (Signa-

CYTCﬁlﬁé ?%00 ég kﬁﬁ@%ﬁﬁé (Canbrex), 20 ng/L
gentamicin (Sigma- Aldrich), and 20 U m 1L-2.
Supernatants were harvested after 16 h and | FN

Inductigrogngedar smingon PE LN haductisn Ry TS ReGrmdecésdal (}yﬂphocytes

ay %%:fl@@%&fo%b%‘?ég Klih Tﬁﬁfﬁﬁ%ﬁﬂ%te c8c1§1 ?ayt%gﬁ% ;?/f%di'a{t&i (63005J/em’) T2
cells VGMT:IOW@]?G loadeyd \W&Saﬂ: edednt p’epaﬁa(@aﬂdfﬂz(ﬁ 2B aﬁal?b@lei INtIJDlQVé’FSV) or

o
the pegdeh 130T e BF (e HOR ST pros BLBBOPY 1P oo H v Tor 1 hat
37°C. :ﬁigeﬁo{ﬁ%d %él'fhe\gere ceaﬂ!ﬁgat@& %Hh RSPbb q?sceﬁé)fn alydluE of 100 plof
and washed agal n efore cocultivation with

RPMIdﬁﬁ@é@mbex):mpphameﬂmdtwlde $0%moelct gdabeth (Atatanactivated and sterile-

t.rat f 10 i ndi cated.. As .
fitered PRGER dioy LA lapob P an BB s ey berM ppdiuppyruvare
(Slgmi P@@ncﬁ)r 19%NAEVEAAHRRIAhlind hd18s 1 s (NERRARIdr{eR), 283 L glutamme

MA were used. Target cells were added to 96-we

(Camlpbxa)c a@ nyy'L gogemiss (%gmemldn@f)f &k 2 [Wail [ls-2. Pupernatants Were
narv gt 3 P -y AP BRPES b G plrectB Rl
ELISA kﬂt Ghcdr@ing 8 e MRS (e alr&td l%%éo HOBi@Wann) (Measur ed

rel ease - background rel ease)]/[ (maxi mum reI ease -

background rel ease)] x 100% Results T cells are
Cttef. )Iym ently transfected with RNA Opti m zed and
yoorxécﬁ §alfdi bl e transfection of CD8+ T cells was achi eved

b@yt@tcs&cfiQrMSStests&ﬁledt@mm 6Q1f51Chl%leﬁbe€&‘s%di}&pﬂlrsﬁbtt0m target cells
toco usi n

were 1%‘%4 with d@%ﬁsow% Q@a/ﬁ@?@@ﬁé@ 1 B@bé? @/fné Q@ t‘ﬂf@ﬁ]%ed loaded with
peptldgﬁgdr %79635/0 e@ﬁ rﬁf’%%% a"fr? éfgl%c QUi novg tl%%@ec?orq" cells.

i'ns o i ng Prom
Peptidspeetd ledefint aldbAeenfB@tionps f&@qﬂ‘ﬂed GPh@tpe Ay der(ai96 tdeddt cells
cl.one). ression_ ] evel s of TCR_ chains wa
gPlOOo%NértFﬁnﬁfggféByH%oﬁ? Yt ot e %&aa}aﬁﬁ HaeeP-ME6r6d. 5%%829 and
NEM§ lv&ee% ﬁ%ofﬁ%&dcells 9\%&! KRR 66584 ?Ea%ﬁt 150@celbwell. Effector cells,
4n after el ectroporati pointing to a very
ie., TﬁRgmmfeatedfTecEﬂhsmerefaﬂd@i #RoE: 76fraﬁlb aledl: 5 20A, Fdwandoditl. Percentage
gni f4; can

eytolygisin SC0Rlepts wreesloaaita Sy BUERS: OieRcuid Sigase Theseppund

releas nfith 8 réighde NBIRERNAI AleaPTQ 100%7) and 24h
('p=0, 0025) after electroporation (Fig. |Ib). However,

no b| ndi ng of HLA- A2/ gpl O g2so0-288 tetranmers was
gbserved
Results

T cells are efficiently transfected with RNA
Optimized and reproducible transfection of CD8+ T cells was achieved by a step-wise
development of the electroporation protocol, using EGFP RNA as a model. CD8" T cells of

several donors were transfected, according to this optimized protocol, with RNA coding for
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when TCR-transfected T cells were stained (data not
shown), even though transfection efficiency of EGP

WERMNATGRIST the same condition® was >90% (Fi g. PCHERING/069549
b) hbnetheless, t he nonacti vat ed

t. f
EGFP; sor A PGS Bl BRSS R etk G by SaGe sy (6 ALA-A2-
presedemgl@gtp@pdl& (296 CaMEdloR) n@iﬂﬂ&sme&&s @k@GFp ah®WCR chains was
receptor density on the cel nbrane of our
deternTigRt owlcermmoﬁapmmat@lefl 93§/o okihnekectreparaine scehe expressed
TCRs,.at th
EGrPy Pignf) BB ey 4P EF  Rcuo it pbTipR 30T e Hieh B PLR0R efciency
of Tcalle too far apart, only nonoval ent binding of the

tetramer is possible, which results into low avidity
[ A7pw, m@m%nb“é@R A ehaimmeRressionof dieogp 10p-specifie TERt Was detected

wit ap RO EPL Mo P AL aseris. sk Bt Rl gt L ToS) aner

electr(ﬁﬁ)lre{tﬁ)nctl?% ney. ﬁ(%’é’\’fe‘?"% ‘tﬁffdﬁﬁg 8HOA-AD/ g%% antétr%éﬁé was observed
endogenous expression of thé TCR b chain ﬁ a and

when BYR-franségttidt T eglls wdne stTingé |(diatzph@tr$¢hpyp)g cpén though transfec‘uon efficiency

o EGRRRRE SR afs e TTEss Fa® ealP RIS Fine Moy Hhates. the non-
ac‘uva%"clalr @Rmﬁgfeclﬁ;ﬂfaaﬁﬂ PO vige BReMBNal h FdtE IFILIﬂ2 release and

there was no | uence of el ectroporation on the
cytotormam@swe Uﬁdéjmtﬂolete@@mopmdmgedaﬂ be dii & lovmpagpeet depsity on the

cell mBPiae SE i PERIFE-locing Bicg ea R TPl ks nb8L §itebound by

several TORs Q€ He&amb N oAotadRete Mirtheto B TWe B ¢h chtHRaX P88 T R molecules
was low, CD8 + T cells transfected with TCR RNA were

arc toq & @pRfL.fonty mArevaleny bakingeo phoirenrios p@&@d@leﬂ which gesults into low
avidit%j?ﬂoﬂl%ver%heiﬁ%g g 4EC%eéé<p§e§%1 81?9}6%2}&(13 Plg ho¥ opor % 9c%ﬁ§ was sufficient
to trighetanem it Iyist Gits&s @nd policeliFogl | s transfected wit h RNA

coding for the gpl 00/ A2 specific TCR responded to T2

cells loaded with the gpl OO280-288 peptide with IFN g

DM%QH (E}ai'l&n%tlam Iceﬁs a-1d %Itg qv»eh%céxpggsglto to‘?’%(#Pt hq(g@;ﬁgl FE enous

uce ernore;

expredsﬁﬁdﬁdhé/\l“ tR [ﬁclﬁtﬁﬂ(@ﬁgﬂ 1aRaAb).de aﬂdi1t16n 8O TQRRE Ph&rotype of non-
anal ogue) were not able to induce I 'FN g production by

clectrapqrated, aneskedectigparatad) pryl T@Rg}mﬁz)\ clg@ireporated Jaerllafwas determined by
FAcses'ta%@‘ﬁé ;i*(?rgd;éféb At gﬁejllﬁk%[ ‘f’é(gf;sg wﬁ 1gW1°'$‘% filid LG 'nF'l\r'lfﬁlePce of
electrdﬂ'a)@atgﬂ &Qh&gh@i@%@iefolf @ulE@%c(tIBFGratea)T cdﬁg)cbmp%dtt@ ﬁble-dlectroporated

whet her TCR-transfected T cells could by cryopreserved
Tcellyyi t hout 1oss of I FN g production capacity. Figure 3a

shows that, the T cells frozen 4h after trans fection

with RNA coding for the gpl 00/ A2- specific TCR, still
Antigdarprdirpe dalgbN-as Whetyidae y rimelaee BCRMtinsfeedd i deﬁs gﬂrbr@duce IFNy

g2s0- 288- pepti de-| oaded T2 cells directly a
t Hlhpuey. theprcagyed TC Rmp@swwa&i%m% Tr@lettfaaﬁ@ﬁfééﬂé@ TCR

RNA &ﬁ%_e&%té‘d Y@?he‘?re(éﬁ&gﬁég%%dgﬁoﬁr tlﬁ‘ré ggns\é" t{) I?aég%i ctelhs loaded with

ectropor eCtr porate
gp100eph P, at Buf 24haindmBh laftet ﬁecttrappmtmheAS EXown in ﬁgure 2, only T cells

transfeptgdg‘}v{ gwg&gwﬁgr‘[ﬁq:&)bﬂ& (é%oﬁ)sé}-:l T I%ggeﬁg@ td{t% 2'2 s logded with
the gpl%g zgg:%e% ect eh@?ﬂﬁrcﬁﬁk ich, @Jh?leslp@e(fﬂsfelegﬂ'bf)&faﬂeﬁ %\ﬁﬁ‘l BYFP RNA
were not able to produce IFNY. Furthermore, T2 cells loaded with a control peptide (i.e.

gp100,09.217 analogue) were not able to induce IFNY production by RNA-transfected T cells (Fig.
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CD8 + T cells transfected with TCR RNA were tested for
their cytolytic capacity on target cells | oaded with
w@pI0DIeRSD- 288 peptide at 24h3% 48h and 72h af t BCT/EP2006/069549
eI ectroporation. As shown in figure 4a (representative
the 48ht| oi nt IIsIoad
2). B e llen e EioseBeFoyt e Rapteifo LESY paseRA ™y T et
trans (GNRY WIR RS £ Gécﬁﬁjg foreied &5 00/1_622 Qﬁtlc e T@@@Fﬁg{ 2‘) N%xﬁ we tested whether
control peptide were not |lysed, and T
TCR-tranafesfodCl edlswotlld @@?Fbpﬁmr\ahddmﬂmut logs ef H?mw mbdltdmen capacity.

Figurggdiopadtial 2w sarn et yaredia R HERYA mr%v fRg the gp100/A2-

r nn
e AR O SOl BRI Rp TR e s

T2 celad dllrdcrﬂﬁaﬁéletﬂa\t/mrggMO:re(ﬁifsf @EN® pradatti@sby PCRaemsfebn—:d ITyealls was
2 cells | oaded with the gpl O g2so-288 peptide a
detemaﬁeq %fﬁf‘gé@wbétﬂcfrbwb RNl e@traﬁ’or&teé Pladdis P:‘,Js@l@fétppsfat%l yith gp100
t I

R SRR d B ) ey Bp Al SR 98K st
cells ts pessinge [Ny (Fhesbnr e, at the highest target: effector

ratio (i.e. 1:60) a specific lysis was still observed

one week after electroporation of the T cells (data

Peptzc{}%a%%wgféﬁf)@'\rﬁél{zgégr{% g%%?lz Leydézg%lgf ?&ggcf bﬁﬁ?@% at{f:c%ngfeﬁteg T cells

t ﬁE8§ ﬁ&ellﬁ irendfgesedswili TCR REA wertltsstddsios thab o tadytér capacity on target

ctls SERTE 1B Sem Y oF 20 B Fhifircfinupar X shown n

o T Bt S e O STyt 10

peptids twome lya¢debly TCﬁeHUN& tragisfectedwecadls by ndtsiloadcdyvided emt@fh peptide were

f t h t then R
not et b aaing ey G faoR bl bt Pefof weeaSihe: 40 4
time-doliBc RF 8Ytb fydfsdhy FANATrmefcb@d anekllk Svay %)@fffbﬂmdcdc(l:lgt hB). As measured in
generation of |arge nunbers of TCR RNA-el ectroporated
cytotoxicg|tinge-¢amscisniha dorcHe mapsystidlf veeahveie 3, dayp péenadectroppration in all
measugr:gcf 9& e&g@ec&?fﬁr@é@ ve gée%cﬁ. lngRg %?I:c‘g@% @g@é’do\%gﬁ ﬁ{egg%.}aozgo 288 peptide

at an tafget: Sffdcktﬁtrat\mﬁmel Phifvas bbs&l\l‘eﬂtae dll ainc- @(ﬂ@@ﬂl@%ﬁ)&f\ﬂﬁlﬂ? other measured
el ectroporation, were able to produce |FN

targetie e @aREE0s  SPRSEG s Meaded (dalpget S@&nDsFurﬁ]ﬁHn%Ps%It%]é‘&heSt
lBe.(
e e AT
of the (Tedellls (@t Bot shoyopipemeny at thotonpekes of $pep'rb“$slym ef TOR RNA-
electrc%oaaégﬁi’ CEtl.cllsn d"hlfe?flaﬁt] tgatgﬁq,@regft CQMER%B tg?gg:lg E&g 1§ 8 le orvlgrl seeveral days is
of emﬁ@ﬂelh‘lﬁAftXﬁcee}gmh@ hi§d BﬁTCR[’[re{n@fe@teQ @fomlt cells TR @hin@Rdth¥rapy of cancer.
el ectroporated T cells (4h after
Similaelresmits opldiNgt sear)iomendecyddioricalp Iassaymwswen:hlfevahwny PHA/IL-2/1L-7-
stlmulggg(c:loIg nil%,?\p:ﬁlgg wlg:}’/eslgkérkgg'é%l@gseellelcs aEpg{e&te? ﬁ'ﬂlﬁ%qyggg Is_‘|[imula‘[i0n and
then M@A %legi% utprthAr - +7 @N%M%)wn %su@@in%’pmﬁtferlﬁ% TR4ls and is
(Co were not recogni zed by the
usefulﬁmhelgenﬁm‘mpmfdmgd nimbetslof TUR @N%?Lectﬁ@é@ted T cells for
I}lﬁ« ecté a?lorat ed T cells did not Iyse any of the
mmupQlpeaPY LFHIEST Fi g 5). The cytol ytic efficiency of TCR
RRredveamsd 86196c da éﬁ@l‘tﬂf §f th TEIRRNAcle@rdpdtdtePT cells was preserved
retroviral y transduced T cells and approxi mates that
after cgyopr¢servptiperind|T s teat gigec PHA-stimulated and expanded before

electroporation, were able to produce IFNY in response to peptide-loaded target cells, and also
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From previ ous published work, we know that the

cytolytic efficiency of the parental 296 CTL cl one was
w@e@3msived following retrovir transduct i on OPCTER006/069549

genes into T cells [24]. To test the avidity of the

r.ansf gcle c

lysed {ﬁe%eo({eyg((iat% gotasg\gn (%2?11? Ly QI S’f“[he atgleglfp g%arcg¥ Io(f) ‘hh)e T%R RNA-
electrd}ﬂ'(blraﬁ&l TRelld AficicBbp Eé@@rvgﬁd)tgrﬂﬁésm B&BibheRtdetleraRmiiZiple doses of the

target cells (Fi 6). The peptide concentration
T vaceipg Mg HBele DFRpCssd anb tpar a wﬁée ARk pRAEeSiS) dpisrepetityye agmimytration to a
f the TCR RNAtransfected T cells ranged from 300-1000
pMin three independent experinments (Fig. 6). This is

[ hnltd’mmﬂﬁ,rffCR M%—e&strbﬂit&ateyﬂbdejdt (4h gidricticeropyratadn)tveee also able to

Jetrovirally ransduced T cells Ds0=300 pM.. Both

SPeCIf%a BREPERITR léfsq:mﬂrﬁ icthat are gpﬁ%wéﬁ%@%&?@né at&-MELS526).
Tumoggél filds 1154t Qe ﬁftr}% AHD” g@%&f 0§%Bm+[b%€'i{LAE d(C010829)

NA-t ransf ect e s did not I's | oade
were th révoghiecdpy WIEER m-pbptropmatedi d? qu@ (Kigi . EGFP RivAl- T2

cel l s, lL.oade vvi out ysed by the TCR
cleotrpatey L rehed dat HoLanr e boEFeRel QR Taken
together, the TCR RNA-transfected T cel I s lyse targets

with high avidity, simlar to retrovirally transduced
The cyYolpid @fﬁczemeOﬁT RNylt mayxfmfeﬂéi" fceléﬂ zenwlamk ¢zt PORIRNEAllY
pac alternative to
rans B0 H T8 G chePindi Bk Al R e i O o (1 U
cFneprevibepiliiBUed &oflg e Hhoeletﬁ@trtﬁt: eAbBtic Rflici&ld§ of the parental 296
cells el ectroporated with RNA coding for the TCR a

CTL oéor@ﬁgqsrpr@qepqurfgk (p\ﬁ]@gfretmﬁ@htrmsﬂuwgcrﬂ T6R genes into T cells [24] To

test thg a§181t§%§th% nct : on% fgét&?? cEe g ejﬁégoﬁlg% cg ?gg?)é( Cflq( assay (24h
after cbeeloporadsn)tie sihéch wab Otrgted ehegpa 001so-Repeptilly oap@ctafgeccdBFig. 6). The

: duct 4h, 4 ft | ect
peptid BiGHITA e OIS B0 £HiOp BB TR Gied. ERroeq the TUR RNA-
transf&@ld B célfd dng e%l)frmﬁ)30§-@@90 M:m tﬁl’ge S RpOFMGL é)@@nﬁ‘ﬂ‘eﬁt@ (Fig. 6) This is

cryopreser vatl on (i. h, and 48h after thaw
in the same mgoaséletcgtoﬂthﬂﬁalbnwﬁmd: tetoepallydeadsdactddl tle}SQEDso 300

F f N
pM). 5 sBesirpise TR satbeis SRCtmneso hF eBe Rt E PR whish has an
EDs, 6fe50diNit [2a¢ eGP RNIAGtradicteddd cRfd hbCly sy TPEMRI18adell with the
pepti de-1 oaded target cells 24h, 48h, 72h (Fig. 4),
gp100amcks @ﬁEUdﬁdéQHMd &kig. tloandhdwpl)s laadeérvvléhoelt:pmxﬂs meer¢ bef, lysed by the
TCR lépxlﬁlstl? n%fecjtegi'g.c gell(s)ééfa a th an? oget%@ Q fCﬂI@KQP%sfected T
e Fi G : d6) eyt ory &Pfici ency using

cells Ipenhicds-wideakigh atidttg, edimﬂ@d tb&etfcﬁh@lly Ql)ansc[ﬁhd:dSTlcSHsi HEhe hlgh cytolytic
_first description of the transfer of ctoIIyic, )
efficiengy, W%T%S?f gefesgd RRA tlreeHs p PEAtig#Plp pllernaipietg adoptive
I Wit h RNA encoding a TCR
tranngcO%%ls( Edng%es?ggg?zﬁi; @?L# ﬁlat TCR The purpose of the
dTéBe:felshedleeem demoesitase thasCD8™ Tleokls élhﬁtop@&ﬂedl’wﬂh}lRll\SA coding for the

el ecéroporated with RNA codin for a TCR acquire the
TCR & gt P ehainopigieting fommeeRil don /gl Qlstops-spesific CTL clone gain lytic

f; f )
it GG GP R By M L R TERSRL RO R ] s
1) spctifié IFRghriduttiech 416 24hdmddshi a‘fteﬂelf:cftmpotdﬁi@n darsponst @S btirfulation with

ant |dgen Mage3 (MB-DP4), and was cloned froma CD4+ T
c

peptidgdpd dltéag@t celfnFig. Do praRe IENE pedietian sy ceyoprassraniaas(ie. Oh,
| de d

24, a8 S BB LB S Sl B bt TR BB P 30

3) spe€iilc!IFNy production in response to stimulation with gp100-RNA-electroporated dendritic

patlenP
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cl one, as described above. For the first TCR

aut ol ogous mature DC were used as target, and for the
WGEemoNGsITCR, T2 cells. Both t3y gets were | oadeRPCTEPIN06/069549

t he correspondi ng pept| de. The MB- DP4 TCR transfected

cells (E&ﬁgu ﬁ) %Pegl(ﬁ&f Iyg(? i of R_epfj%g- eécF &%gegbel.lll\ls %]glh I7?h i]tflg d4) and one
week (Hat@ddt ShaWwOdiiee Bicbireforamaunf spebiffic lchiNhdis &fl\dH{LArmﬂ/gpmo
but also sone IL-4 and IL-10Q  This data, for the firs

melanpmﬁ@eﬂ SR @ ienat an @iy fiFsAcopsipgipentidedoaded target cells (Fig. 6)

i LR A g R B T RISy L rastctin

of T callld. ow mani pulating T cells help effici ently and easily
in therapy and research. As readout the Cytonetric
Bead Array (CBA) from BD was chosen, which allows the
Electrﬁﬁ%ﬂfa %{@‘lﬁ'—kff ?élt%%mcmg'éh%g& TORCR gl égtes be f Wg that TCR
0se L-4, TL-6 L 10, “TNF, and |

The p@hpf)ieecsf&né d&%aﬂx@enﬁedts wahstt(h ghax ﬂﬁt CmanT s:ellslelectffflsarated with
speC|f|cfor a DP4 restricted peptid

A grding, By afl(dhpeqae é%ﬁﬁ?@ﬁlfm of @&h?FBe R D¥Egesels W@Fﬂ&ytmporated
J
with %@%g?%é:%)rﬁmwéggfg%r tQQ?%'r Tglg q'é@@% sp&lgg?org%ﬁ@saass II
DP4 restigtted pepede peptddditordehnd seaderf testim anbigenmidageb M 3-dM4) gand was cloned

o SPLS T et i U0 SSRGS e Pl L
derive@ PR ik Blcl eladdn sl ideh @ r anéﬁ@'o@%z? hng fwaI cﬁﬁlleh %OB{ Lpisher cell

sane preparatlon was ected wt
clone,de desomibpd abavansfadhd orst #CR;, eutehxgws mn@lrea@Cn@gamsadeas target, and for

the se it reRlotboio BT Ea’ AR Fun s dEbe b The ws-

DP4 T(@0&hsFbdtdd "D@el\lﬁp@mﬁ%ﬁgx ol de@ TR INES aM@ 1182 Uitk Iﬁ}l‘; and little
| 00- A2. Effectors an It)argets were cocul tured, and

IL-10.aFleegp 100 T Ramghsfettdd B egtisl pesdifced mghramwmsmfﬂﬁl\la}nff Nﬁe ped IL-2, but

taken, and tested for cytokine content. At the 20
also sqmen.- 6@rﬂﬁﬂL 1RoThis éﬁ@afoa tktqﬁr\sbtlmasshgwéb@re&@trogmﬁe@ @fh@vélﬁed CD4

first ,
T cellé’\@ﬁ z%odoggl tgP4 JCX, |érr1%§ g &%Qﬁg e %clél?)ﬂreecqg‘gﬁﬁqgﬁ%eT’CR s target.
This waljlaﬂbw raargpaadiay T celly hop viiisicptle pad edbily Irlovlewy ang @¢earch.

t oki nes were produced so EfflClent| , the

re
o § r@fd%ﬂﬁee xtngestas Beathpray (GRA) fpen B a‘t’i‘?éfc e%qno Hichliows the
measu‘?é 8 36 eE ﬁts'%rfcg (pﬁé Wé E o at2| 194 qf'_LP(S 'ﬁL\Vi‘O ?NF‘ and IFN-
ana IS ater ~(Fi Tetran ection’

gammaf Tws ldﬁmynt\m 86Leusadth tho expaaﬂerftsi uoaqsmegpéelﬂbasr A RIHC Class 11
% y. the FSC SSC of the cells, the viabili
DP4 r%ﬂtrg e%ﬁgﬁldm %W\‘Rﬁ‘ {remothgcareer-trRstisantigenydiage3 (Mé- I&ﬁﬁalhart was cloned

s.el.ectropar t h cifi
from £EDUTT SEG00F B FOR o RATTrDY SR fRap! b plCRuS A
restricddt feptihe d&Bretl Q’ﬁ)@l@ﬂ@lrﬂ@aﬂ\@ﬂﬁﬁlt@@ﬂ gPEGI (2@ €00-AS),GRAtWRIg8nerated
the sane DC, but w thout peptide were used. In

from &dBBt T oel] clohd andrthgewvt bave aresfle stoscssiillyhussGRFCIA8 rellgsed
R o S iR R R o TR EBy S ha By at RbRfoRiy S gty in EGEP.

to detGHINErMREecHb R BATcRMACY, Andtab Beghivh cbhthi® fPOIhBytokMetrBiBase. As target
provi ded data are onl % sem -quantitative, as they are
y

for theo]MB DPHd CRlectpporatsl E geliidutdogiug dmaﬁlge [ﬁ@cmljgul) DC were used, while
T2 cel.[lr\%ﬁ:gtrﬁﬁgg efozgpi(ma Ag ?%ap%%%%&g targ{tg/ W%le P(ur%@ 6!athd aﬁgr 20hand 44 h

roporate spec
sampléLLOBNhZ Qupehftant were taken, and tested for cytokine content. At the 20 h time point,

no standard curve was prepared, since this was our first CD4+ experiment that worked, and we
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target, but not the control target, and also the
control effectors recognize nothing (Fig 9). The CD4+
waelrsssnduced | arge anount SSof | FNy, TNF,  aneCT/EPB)6/069549
but also sone IL-4 (note that the scale is
S

only Wange%rtlf) tg@e”%f ﬁgémﬁ?lr@nha?e I SAE n%glﬁthhfa im¢ ng L %tanrgar cu G Was prepared.

secre an u reac
Howe®dr, §dige dyt6lghéswers lpﬁmc&&d/\éﬂﬁb&uﬂy,ﬁhmhéﬁw&edmt BEths adiige of that
(not shown). After 44 h another sanple was taken from
Curvet he supernatant, and again analyzed by CBI. This tine
a r gq%g 0
ﬁ% %%cﬁa%g}r/cze E}&Jgggeﬁs[)eglrbﬁpetl%%@ Qr%hng@ﬂ:' fA‘ fan& ﬁgCS analysis
24h lachir I(Bitze8l). Th2 traﬂecmm etfﬁelehcﬁNg'aS/\%(S%)adehe hfeen ﬂuglhwhce was 127.

andar | ue, re al so indicated 10). .
Judgegriné ﬂzfal%sgc §§€wf tﬂﬁ'a‘% léatNF? yia B@ém glsp @%fthlg}hwaé %Oem e ife gate.
O@Efétﬁqi T M%Y&frg%&%teﬂ m%é%ér]ﬁﬁ‘ %ecﬁﬁ: T@K%ve@é c&ubtGled with
Pr obabl unspeci f 1 reaction occurred
autololgeadinatyret lacmm wars dadéd wph ¢hief ¢agrebpor@lingeMegsieDPh pcptgdomes controls,

of ki nes star to r again. Th +.
the sae gl B BN G RETEY o e 0 BB 2Ea F Refegeifistad Wit EorP
were 1564 b ﬁé{%ﬁde ¥hiithd] ISanfds Were ke lattel 208 ahdicreM R, 886 KSre analysed
HLA A2 resents no or |ittle endogenous peptld

by a (. Nh atandaiﬁ cheveefdsipeenarad fy»r the2dduting phing o gl@frmrslded data are only

seml-cguag{ltagve aishhesgnc(r()erlbll & VWCeflotﬁ% ?%Bié"' te%n%(ﬂ%?@ ge t@:Vgt‘[heless the data

show ¥REM dleelgt thdtth@UdRIROA, clééporhtcdal D6+ teIRRPECGELY Mdghme their
EG-P were used as additional negative control. Sanp

targetyfait 8ot AR epntedl faeetpgndalshithe sppigg! ei&ctﬁrs rﬁﬁ%gma@rr@thmg (Flg 3). The
o300 e Sy ORI L0 O AT PO o
scale i ésgaridingiay. IQf rtohalts tha ehcTIOR- bl?l‘tll@em lsel€ Sdfomqsle sahed-6DAHis is not an

Ils ec rec et, but n t he
unspeeg‘lﬁﬁaarlg% grge Ceélﬁdﬂ%ﬂe Oefgﬁ ¢lby C? i ese%r(got %Owrﬂ

I RACOM § %n(ﬁﬁ&hs'a le(VEésgtaﬂ‘én) fTOIEQEe %flhaﬁl% |a§d Qgﬁﬁi Yed %er(]i by CBI.

even | arger anounts of
ThmtEMaiN@umﬁﬂmﬁ@ﬂwabpmpawédoimhalkkadf&ndbktm@@m@memeThe

t hat the cwe | o fter 44 h

superrifi e PO Siectop b e ovs i BGAPY Sandard value,the

MFIs %%%I%Zﬁ&jlc?&{d ﬁﬁg IOSHTh% bial @' tﬁéta;sﬂﬂ %%%ﬁéjfeﬁaﬁﬁém be_observed,
prepared, to gét an i ea o t he abs te nunbers. The

howewn ﬂ@rmm‘tam &e welr & e affiet 20 8dProbahly Shme engpeeific EWtIam dccurred,

.the IL-2 S oyve e hi ghest st.andard .val ue for

teading 5 16135 oFRpe HROHE? ixlsh F e AL Gk cs@h 1 drade again

t @ﬁ@@b4+tw&uk/%le%tra§&a@h At gg)dloo apQekid fca wetd coclii@rddali@h T2 cells,

show that still a strong cl ean specific reaction
a cell bamthbtee@b@mﬁém Ac%blmpr@ﬁ@@tg nn@tr lighef grdpgengbs p@mtdﬁand yhat can be

tine ecific t
efﬁc1en[l u'inorardgcngt% exB%%qous Ee é[{;iﬁsg RS o %rgll?ade%oat‘rf]lo IpOrOeA% peptide.

As coﬁitﬁc&l‘s' I TRUd et LY vxfﬂhb@@pﬂpﬁ&e wade LstdaBOARIgaIng CDAeSE célRitmnsfected with
show for the first time that purified CD4+ T cells can
EGFPW@@NW%%@@@W@B%@@@HV%OPHOIh PYRPISS ficEq f@h@yaﬂe&r@@ h apgradter 44 h,

ot SR Al 890 B G T e

Neverttetdio thealataRNAwelcec tieaothat tho T.CRFRINA elpetr@omledléw4+ cells

.possibilities . to provide or manjpulate T cells he in
specif|eqiiy rop weiFs i rttrebia P Fher%&ralfergeaﬁa &%‘%‘F“o%ﬂ%rﬁ{ Brectors

recognize nothing (Fig 11). The CD4+ cells produced even larger amounts of IFNYy, TNF, and
IL-2, than with the M3-DP4 TCR, but also some IL-4 and IL-10 (note that the scale is

logarithmic).
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g- HEeS %@%@%&W@é@@g@ cAGAGS
CTAGGSS W%SLGSSYEQYFGPGTRLTVTEDLKNVFPPEVAVFEPSEAlso
E| SHTO TLVCLATG;YPDI—I\/ELSV\Y/\X/NG(EVHSG/STDP L KEQPAL 200

MGPQ ¢

MSW QPPN 2

é N @ﬁ?{%@ F“’*’ig

NDS

IVSAAN ﬁﬁaﬁgé Q%Viﬁ

AMVKRKDSRGERSEER tic for cells presentlng the antigen in

conplex with an WHC nol ecule. 2. The conposition of
claim1, wherein the antigen is a tunor antigen, a

pat hogen antigen or a self-antigen. 3. The conposition
of claim2, wherein (i) the antigen is a tunor
antigen, preferably the tunor is renal cell carcinons,
nmel anoma, chronic | ynphocytic | eukem a, breast cancer,
| ung cancer, prostate cancer, ovarian cancer or colon
cancer, and/or the antigen is MART-1, MAGE-I, MAGE-3
gp75, MDMR, tyrosinase, telonerase, gpl OO survivin,

al pha- 1 fetoprotein, &50, or NY-ESOI; (ii) the
antigen is a pathogen antigen, preferably the pathogen
is HV or HCV. 4. The conposition of claim1, wherein
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(i) the effector function is one or nore functions
sel ected fromthe group consjsting of |L-2 secretion,

WA NBa/0606T et i on, TNFb secretith, interferon- g BCTHRED006/069549

secretion, cytotoxicity, and regul atory effector
nction; or (ii) the T cell is CD8+, preferably the
is MHC class | restricted, or the TCRis MHC cl ass

1.1 I doggokitioh Qdmpﬁﬁmg e cHESHOET QFll framednit §NransSfected with RNA encoding a

%totoxwlty (rii) the T cell is CD4+, qii)}é:ferabl
ectfarepior méRNp&glﬁqforr HsUNigER, éﬂher@rl then cqlbemensyrges effector
t t.

anERiod sk AR 6 CR DBl e B 26 RLcohRR sl FHC molccule
ceIIs or the T ceII |s transiently transfected with
Rl\lﬁ\ encod| ng FoxPS said T cell is
C Y PO PRTBRRSHHARP s lel“é]@’fer% rPatiEGhis agumeRantigshpbRihqesA antigen
Of)ré:%éﬂ‘g_ﬂt aWherein the CD4+ T cell is (i) a
regulatory T cell (Treg), preferably the effector
function is regulatory effector function, nost

preferably.the or functlonlsILIOsecretlon
'aﬁgf/‘ g loﬂl%feciqng]ttﬂ 8‘&1 the Treg i s CD4+CD25+, or

the (§) celthe hiftide@%: a?’ﬁlm&ranﬁgérfj &@Ba bIS tRPRGIOk |1sCref1é3lrceH carcinoma,
self "antigen; or(ii) a THI P (iii) a TH2 cel 6.

Use of t h@elamm§htqnmwlympha¢wwdﬂé<ema cblr@sh@nszert bms chiger, prostate
t he pr Oducltl(!)e? nOVaflal’?CE]q’lngII' (():I'aC O can er an Or. e an ){S 1\/F ’ﬁl
met hod for | Mparting d newan n’ speciti et ARI’

cell, comaAiGH- m,gwedcm:s rg@p@rMDu»m; tﬁo@lﬁﬁﬁé@&ldﬂl@ﬁ]se gplOO survivin,
conpri si n? purified CD8+ or purified CD4+ T cells with
RNA encodi ]afemtﬁ@c@@%roréﬁétﬁsﬁé for an antigen.

TS ] B R e 8 sy

cells corrpri se at | east 75% of all T cells present in
t o.sition, preferably at |least 90%of all T
Eﬁ? %F@été%t"fcllﬁl Bhle WhSFR¥bSi tion: or (iii) the

puric 2' ed (e 6@ldiS fﬁﬁé{%nrlQBn@&erﬁoétﬂJﬁﬁﬂoﬁg 8edtfd Hbi e Boup
phytohemagl uttinin (PHA) or OKT3 prior to

el ect r opaoasistny ofdi-1 seejetibhgTINHaistdretdbon] TOBIH secaetdn, interferon-y
stinmulated to proliferate prior to el ectroporation,

pr ef er ablFRASCHEHeT |Cﬁfél’t°1’“°é‘éfl pad regmlatary ifecipraiyngliqn or
PHA @ ?d/ e ?’ggﬁ”l f)84(r,u;%re yy;r th%ej%dsf§ 1saI{/I?I (H?ésfl r&QtiHXd or the TCR

Separ at 1 on reg
cells ards Mmbra@spﬁrredtﬂde@tor ahef ef%cﬂbrSihﬂcelbgﬁsi‘lcﬂif)toany, or

;SPVQSTH ¥ eo ¥/c 1s]c 8[3442 pr%f%raﬁy ‘EJIIlSe’ITanR 1S M%Caélgss%estrlcted or the TCR
is MHC class II restricted, or the effector function is activation of
macrophages and/or activation of B cells, or the T cell is transiently
transfected with RNA encoding FoxP3; or

(iv)  said T cell is cyropreserved post electroporation.

5. The composition of claim 4, wherein the CD4+ T cell is

(1) a regulatory T cell (Ty,), preferably the effector function is regulatory effector
function, most preferably the regulatory function is IL-10 secretion and/or
TGF- secretion, or the Trey is CD4+CD25+, or the T cell is FoxP3+, or said

TCR is specific for a self antigen; or



9. A nethod for inparting a new antigen specificity to

T cells, conprising: electro orati ng resting T cells
WoRaohoRNE encodi ng a TCR spec ic for an anti geCI/ERINNG/069549

The method of claim9, wherein (i) the resting T cells
are(11 ther }ﬁurllfled CD8+ T cell or purified CD4+ T
cel I's; Y the cells are purified by nmagnetic cell
sort([lf)g aOTH2(¢ellll) the T cells are electroporated at a
field strength of 100V/ mm 150V/ nm for 2- 10 nms using a
square wave pulse. 11. A method for transiently

o L LRRE! E kARG S FRPEhENO 475 TP RRRLI D miamen
2fctGmmeinuthcrapya square wave pul se,wherein the T cells

have not been stinulated in vitro by PHA or OKT3 prior
to el ectroporation. 12. The nethod of claim 11,

7. @thﬁde fdr)lmgéﬂtﬂg ) n%@zl eln%g?{ %geﬂfcitgl't@g TQQ%*'C&Blﬁt@lﬂgsele(Tq{oporatmg

(11) are puri CD4+ T cells rer
t heoMpgelidrscammispig purifed GleRudaruoried TIet Ts;allsowuh IRINA encodmg a

RNA encodes FoxP3. .13. A T cell produced by the
L ERaAC BT AR DR BT s 0 to 12, 14 ke of the T

cell of claim13 for the production of a nedi canent
for imrunotherapy. 15. A nethod of providing
8. alh¢ gethodpéelaimd, Whewsin ef fector function to a

subjr@ct, tﬁogpcep%arﬁ ggag}glsntaeretp% % T.cell transiently

transfected w §p80|f|cfor an

anti(@en, twhpuglidi T bélstoadrise delamngsvadfes BEdBPr&ent in the compo-
function for cell presenti n% the antigen in conpl ex
with an NHEMBIEalE 2t legst Pheotadt heellsafresenkinthq somposition; or

Wh e r(ﬁt) hn (thé Ilﬁ?edef Eaf“sth%e hngth gpmhﬁdte%l%% 9 tpcﬁ?)gbﬂ})fohe%agluttmm

he ant gen 1 s tunor-specl , prete
adm ni st r(BH]AQra)r mmpmmtbatwn'op(ﬁhtidmjoectl on; or (| | | )

the antigen is peci fi.c; i V) theT

is dibol 35%9@1@%% ralf saa%ftéevlateﬁo Pwlaﬁ%raﬁ%&awr &elﬁﬁmpﬁ@atwn
a Treg CjJréfera@)gnﬂHE gﬁhﬁ@d Tramnsieslinltd A eﬁﬁl/ér OKTS3; or
with a nucleicacid encodi ng FoxP3. 18. The net hod of

cl ai(m 17 theviherkd aretposfiediby e¢paration drons Tapgul®RNA. cellS; orA

anansh e g Bl lat By d She L orS BT Mg Sy mm for >-

10 ms using a square wave pulse.

9. A method for imparting a new antigen specificity to T cells, comprising: electroporating

resting T cells with RNA encoding a TCR specific for an antigen.

10. The method of claim 9, wherein
(1) the resting T cells are either purified CD8+ T cell or purified CD4+ T cells; or
(i) the cells are purified by magnetic cell sorting; or
(i)  the T cells are electroporated at a field strength of 100V/mm-150V/mm for 2-

10 ms using a square wave pulse.

11. A method for transiently transfecting T cells, comprising electroporating T cells with

RNA a field strength of 100V/mm-150V/mm for 2-10 ms using a square wave pulse,



10

15

20

25

30

20. Use of the Treg cell of claim19 for the

production of a nedi canent fqor inmunotherapy.
WO 2007/065957 47

12.

13.
14.

15.

16.

17.

18.

19.

20.

PCT/EP2006/069549

wherein the T cells have not been stimulated in vitro by PHA or OKT3 prior to

electroporation.

The method of claim 11, wherein
(1) said T cells are purified CD8+ T cells; or
(i) the T cells are purified CD4+ T cells, preferably the T cells are purified
regulatory T cells; or

(i)  the RNA encodes FoxP3.

A T cell produced by the method of any one of claims 9 to 12.

Use of the T cell of claim 13 for the production of a medicament for immunotherapy.

A method of providing antigen-specific T cell effector function to a subject, comprising
administering a T cell transiently transfected with RNA encoding a TCR specific for an
antigen, wherein the T cell demonstrates effector function for cell presenting the antigen

in complex with an MHC molecule.

The method of claim 15, wherein
(1) the effector function is cytotoxicity; or
(i) the antigen is tumor-specific, preferably the administration is by intratumoral
injection; or
(i)  the antigen is pathogen-specific; or

(iv)  the T cell is autologous to the subject.

A method for making a Ty, cell, comprising transfecting a CD4+ T cell with a nucleic

acid encoding FoxP3.

The method of claim 17, wherein the nucleic acid is an mRNA.

A Ty, cell comprising an exogenous RNA encoding FoxP3 and/or being produced by the
method of claim 17 or 18.

Use of the Ty, cell of claim 19 for the production of a medicament for immunotherapy.



