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| mproved net hod for expansion of tunour-reactive

T-1 ynphocytes for imunotherapy of patients with
woasen3ssi el d of the invention The invention PETAP2606{002304

an i nproved method for expapsion and activation of

tunourreactive | ynphocytes, in particul ar CD4+ hel per

|mp«iwtld)heﬁ[?f’d*foTekysmgﬁxafQﬁmoTheeaUtwem@mﬁm tesefonot
CD4+ CD25+H| g&g‘ﬂ tes i.e. the present Invention

|mnum§§hwapya§\ﬂg,tle €8PGerT- | ynphocyt es. The
| ynphocytes may be used for treating and/or preventing
cancer, Background of the invention According to the
Fieldafthe inventien| | ance hypot hesis, the i nmune systemis

TheGRHERkiON RdiStey t&Srﬁ‘ﬁh;Sr‘o@&ﬂméﬂﬁbUﬂ&t eﬁ.ﬁﬁﬁb@ Bhd ﬁct‘i\}#ﬁBH bﬁtumour-
wher e experimental evidence strog/%th@Jr porLs th

reagie isrPhoeiies; i@artiou|aE SR43hener 8p uh‘mﬂmaﬁﬁ‘f géssT-

|ymﬂswo°cy€erseaaé A6t OO mfswu;lm;mo%wefsqre wmgemmmmm ab&Pvlot
and many i munot her apeutic appr oaches are now b

covenrgadlpione -V ARRPcYiEsH T balymphpaytes mayhedised é%féfeaaa% ﬁgﬁﬂ%

prevenBiRg E&fcepf tunour antigen-specific |ynphocytes seens
particul arly prom sing. These attenpts have, so far,

usual |y been based on either nononuclear cells from

Baoﬁk%%uﬂ’ﬂﬁbﬁdhehh@&ﬁl&{ tunmour infiltrating |ynphocytes
separated fromfresh tunour specinens. In recent

Accpeqlrsq tg, th% bR aYrveilancehypathesiyi g | 'rﬁmuvs SUPIEMYE CQRLSHARUSY
sen%ié’ﬂ agHit a8¢8ISpihg BmSdRS, viHer8 ¥Rpseshtdildviienbe Qﬁéﬁg\l’)esupports

esponse rates of up to 51% has been report ed.
this @gfiors TAEdIqMEEation a) SBpeia IUERUE ARYSENS RS SFratid S J possibilties

for tﬁm@@r Erhrﬁﬁndi'h@ab@ahd%?%ﬁﬁﬂh@tﬁé#a‘{)@um@dﬁaécﬂ% aré a@wtbbmg
tunour creati ng Iong gerl ods for nsi ons to occ
5. Amgp sty

tranglaiazklpia Clifisak t Hissmordopive Eatie SdupeUnaigetispseific

lymBhdByftd se@rmIpaRticulRly PF¥SRRHGOThEYe t€ A, @8 ifar, Lrswaay b&en
and the cells have been reintroduced into

paspl g6 SO TRRRIUCRAL FPIGHEHPRRNERY DR o Bl el GRnEne

lymPrRgcyRBLFILY géﬁarbt%@ﬂrdrﬁ frasefimyuf Bpéﬁuﬂbnﬁ%ﬂﬁ:eﬁf trials, treatment of
interleukin-2 to provide survival o

patiepts withdualignamt mﬁlén?fﬁe W.a&ﬁp'wsaﬁa@g@wﬁzwaﬂ% .Lfﬁ—sha%ct've

respgyn€¥ ir&ES bi/us 05 1Y% hEQbeéWFédéﬂbd OnL @blls\@re\féw Tthep bl’éSfré‘Qibéntly
occur. wthin the ecialized m croenw ronmen

UNreSPOBRIKE (ANEFY/C) %ptﬂ aw o3 essyg e @niSs T Hentumour
creétM@th‘%&@ds kot exbBssiontodecurt (8eveFginhbrites). Ratiteridye, bite
e

protocols have been a|m|ng towards the expansion of CD8" cytotoxic T cells and the
cells have been reintroduced into patients preconditioned with chemotherapy and in
addition the patients have been treated with high doses of interleukin-2 to provide

survival of CD8" T cells.

Disclosure of the invention

The present inventors have previously shown that activation of naive T cells may occur
within the highly specialized microenvironment of secondary lymphoid organs, such as
the sentinel lymph node. In other words, the sentinel node may be regarded as the

primary site for the immune system to encounter tumour antigens.

The inventors have previously disclosed a general method for expansion of tumour-

reactive T-lymphocytes from sentinel lymph nodes, showing that it is possible to culture
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primary site for the i Mmune systemto encounter tunour

antigens. The inventors have previously disclosed a
wOogesi7aissmet hod for expansi on of tunourreacti PET/EP2006/012304

T-1ynmphocytes from sentinel, | ynph nodes, show ng that

it is possible to cultureT- ?ynphocytes obt ai ned from

T-lySBRbEYIE obtXifes frﬁﬁﬁé%?\tlhél IhEIe hoded iR BFdrfo abtaim 4 éﬁl@ré)ﬁf
tunour-reactive ocytes. The_ tunour-reacti

tUmCfUfl'f9ﬁ?ﬁh(éc"&Wé‘ephﬁﬁve%éhééé'aof'bﬁeaﬁwéa? lymphesyes fn%be used for

t ﬁ‘:‘i’qﬂ:aEHc%FS b&Qinflerfld fréfecava BRI & turhsiifteactiveac t
red ynph oc{/t esI to thd; pat i e\r/1t from v\,hllJ ch thecsent ng“y o

to thegeatignt feare whishdbe gentinebnadrscears reino¥etancer treat nent
conprising adm nistration of tunour-reactive
Tl ynphocyt es are determ ned by factors such as,
Thetshgcesswl AcapsertipRIent Mg a#mtﬁrﬁs@pt%ywraﬁ%we T-

Iym&f&ﬁfes%d&éﬁﬁlﬂéb %9 f&ﬁ@r@ 5suth 8s, é@eth@rﬂhﬁ’dﬂnt of tumour-reactive T-
tunour -reactive Tl ynphocytes aval|able for infusion to

lymphesytestobtained afies the expansignistandi-¢-3he smpnt fuapyreprive T-
lymPHERYIRS aQhildoETey frifus%\‘?fo‘ thé Pztlédf A8 BmEt reguirditotdbeain an effective

concentration and ratio of specific subpopul ati ons of
amauphefirmeditaacte ?JXWMW@g t'?ﬂJ?Q{lcﬁ@EatW grdgatio of specific

subsaﬁmlﬁ:hg of iRidiPFeactive ‘T[I%Eﬂédytestcf&ﬁ‘alﬁé@ﬁyffﬂk exPYRIGH Adthod.
di'scl oses an i nproved nethod for expansion o
tunour-reactive CD4+ hel per and/ or CD8+ T-1|ynphocytes,

Accwaﬁ{g‘?y theSpesértiitventibl HirsbIBQeé:éWﬁhﬁrb\FéiﬁmE@ﬂéa f&%@(ﬁansmn of
determ ned and optim zed nd wherein sRem ic narkers

tumegyr-repetive- (F%h@[??ft @Ld/%rr@%ﬁ'mpmﬂear whergHy IReCHE gulturing

condfithd 4R beeh rdét@ﬁﬂ#é‘d drideoptivRAYS bﬁ’d‘wﬁé@‘frﬁspédf cQﬁ@I’Rérstdh the
obtai n high nunbers of tunour-reactive T- %P ?mon

T- Iymnhpﬁée%m mé@% cyiie madium argmapjtared tf\ﬁ?tf%@fl

phasd\(® BideP b @étaﬁwh'ﬁ“grﬁﬂlﬁmbérb BBt SUrEtRtive T'-thbﬂ&:yiéy in the
directing the devel opnent of tunour-reactive

shorest ﬁess@ﬁdmsmﬁuwemrﬁaém yentioReat e sqet 'mP@fOV'des a
metﬁé@w Bh‘ééiﬁwb%‘é deﬂl@prﬂ_eﬂt)ﬂﬂmhwirééct@é €Ot hpdt-analdR Tod+ T-

OC tes, . resent i nventi on does not over
Iymm@gmeattwvdﬂsmﬁrowpegulam&%é’#wphwfﬂ?o%e@e&

cozew'nﬁﬁﬁh&gtésh Fe. tthéaféééhﬂhvaﬂuoh Wk hotsdEBregduRtory T-
consi der regulatory T cells (Treg). Tregs have the

lympfiasytesty to regul ate T hel per and T cytotoxic cells by
inhi biting activation and proliferation and in
on Treg inhibit the

CD4, QQP—éf TIHDPBYGYEAS Presessingh gir%ﬁﬁbgﬂ@wﬁ%esé %?%e{éons'dered
regd@(bﬁﬂﬂ cAlsQFRLY). eﬂe?_@ hévd theRRIrgne dedulate Wd%lpér@nﬂ IModyRstexic

he "expansi gn of er cells and T c

cell%hyﬂlnptplt@g(ﬂcav@pﬁéﬁwgl% ifefatiqn g@d @eqnglon%tﬁ%g mnibit the prodluctlon

andrHIER&E of BRfil THE cytokine® Ba&Y é@ﬁFN‘@&hm@f TS, Wmeaﬁ:ﬂ%@énted
the present nethod are CD4+ he 'éf, qcy, sr 91

nere6 deNgloDe] ELATGeRP AHABOISTES Shl?a'@E%‘é’rﬁ Pelfeh et e sotfori T

cells and to avoid expansion of Treg cells.

The tumour-reactive T-lymphocytes most often generated by the present method are
CD4+ helper T-lymphocytes. One of the objects of the present expansion method is in
some respect to imitate the natural pathway of the patient's own immune system, and
to a certain degree let the components of the patients immune system determine
whether, in the first place, CD4+ helper or CD8+ T-lymphocytes are generated,
depending on whether antigen is presented by MCHI or MCHIl. In most cases, the
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sonme respect to imtate the natural pathway of the
patient's own i nmune system and to a certain degree
wol2et7/47hssconponent s of the patients inmune Sy®CEMP2006/012304
determ ne whether, in the Kirst place, CD4+ hel per or
CD8+ T-I|ynphocytes are generated, dependi ng on whet her
antigentsivgjik he peesenied dyttieeiclhys IMUIGIH @oleblilklldadingto reaératiars 6C D4+

sk PARDENES B, RofiF s By B B

CDA4t-Hejpap Telgypbecytadoane generaied, theywillkasfaghérléBpanded as described

vrefs RSB 8 AR TS AT EBE e
The mvpambebla\asfodmsmat dmaelxdaasleh methtaleowerising o ditfehamt phases

+ | j t
sre Bl PR AR Bl i PRSP RBEF
and/di €D8+ dAymphecytss inaaelativebcstair timeuspiny theftad phhses biinyy a
hi gh nunber of tunour-reactive CD4+ hel per and/ or CD38+

T-1ynphocytes in a relatively short tine span, the two
i) a fpstphase bBtm@léthgaumbmsreactivas'relymbhsttyitmuviﬂt tun®ur-derived

. eTI s W th tynmout.-derive
antde BSR4t EneT apd FRIRER TN ROt SoMEGR oy 12
recepipo o ptancota stiviviat of tummmrdacttvbg -lybpBocytescphaddr, to
pronote survival of tunour-reactive T-Iynphocytes, and
ii) a second phase of activating and pronoting growh
i) a sdcond pbase ofetivating and y:rcpimamtgmwth\dn mhedun-rééwve gcond

reRGREEs. Whroi3 e iebh Bl i M ieg P ap B GR2b coPsiface

- marker (Ii12Rhroaskesss ddum-ssgelapedhon Diynitooptdsmay al so be

carried out using nonocytes isolated fromthe patient
as antigen specific cells. The nonocytes will be
This agpansioptreetodd may talse heatarmed ouMJsmg didnbeytem isomteifromtre

patieHFR drigef sBEcinSedi ittty s wilb BRIk Sk o RERen

wherodiffereatiated thtd derdritie célts tiyythe bse aﬁdaturabmg @ltokinks$ shichkas IL-4,
GM_F%%%%Q[@%#%@%&%@%%? b e?mHﬁ@ t &0is by he addition of Toll like

I'popol ysacc e
receptenstimulatingcgehsieaisuchras lpepolgeaccsyei The u:pmpfuhatu'reom:tumyd

d eI I S
donBliEBl B I o SR 3B et oI M ot A1 R
expansiomoll helpartsily end TioytophricYcells! i s int ended to mean
T-1ynphocytes carrying a T cell receptor specific for

~and recogni zing a tunour antigen. By the term"T
Definitighper cells" is intended to nmean T-I|ynphocytes that

oy NG AE e VR Ao RGP

carryinglal Ecelhacemorosneciﬁc é@land n’etmgatzmg a tumour antigen.

By the term “T helper cells” is intended to mean T-lymphocytes that promote adaptive

immune responses when activated.

By the term “Th1 cells” is intended to mean T helper cells that promote cell mediated

immune responses when activated, using cytokines such as IFN-gamma.

By the term “Th2 cells” is intended to mean T helper cells promoting humoral immune

responses when activated, using cytokines such as IL-4.
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i mmune responses when activated, using cytokines such
as |FN-gamma. By the term "Th2 cells"” is intended to
worzeer071388el per cel ls pronoti ng hunoral i mMmune PCFHPONSHI2304
when activated, using cytokjnes such as IL-4.By the
term " CD4+ hel per T-1ynphocytes” is intended to nean
T- Iynphocytes t hat express CD4 but not the
transcr tion factor FoxP3. tern1"§D8+
By the 7 Si4tt edperiTslyMpherifes it '6‘%95 tormegRg HETph Y tesiat
expR%5 CERsShif¢lAdt tthratnB@nﬁtiahrﬁctéﬁgydP@tory T-lymphocyte” is
i ntended to mean T-l'ynphocytes that suppress adaptive
I Mmmune responses, expressing transcription factor
By tﬁ@’(é‘?ﬁr O?)B#ﬁﬁuﬂ;ﬂb@]ﬂe?ﬂ@ Gritéhdedas meaat T-§mphBtytes that express
T-1ynphocytes is intended to nean antigen specific and
CD restricted T-cell receptor nediated activation. In
contrast the term "unspecific activation" of
T-1ynphocytes is intended to nmean a geperal activation
By tge term rqg@éépwsT- yBGRFE eigdntgpder tp anqan Lyapnpytes that
suppress§ hbagtive immURe résHofsed, EXPréksiFlg traMssti faet Foxpgends
to cover tunour cells, a honogenate of a tumour, which
honogenat e nay be denatured, or tunour proteins,

By tﬁ@ kéfﬁ\eﬂbééiﬁa&ﬁ/aﬁkﬁmdf qfﬂﬁn?ﬁocgtesg?lrﬁéiﬂeﬁct%ﬁ&f\ antigen specific
eti ¢ and/or reconbi

atu
and IM Ié@ égﬁnctﬁg |T ﬁ,g ﬁgqqpégrdpe%%tﬁg agtivatiendncopisast t nq)eegepv ednspecific

actiddlioh UsAT- th@yté@tsﬁﬁfen&@dl RLHE&Pa gbh@@anBai/atidrherMaf-célls,
tinmers or r egat es of intact nol ecul es and/ or

mul t
regqrplggﬁgfn‘{gell BPS f 8ReHicit¥yi t abl e pol ypepti des and
peptl des are such that conprises from about 5 to about
am no acids, such as, e.g. fromabout 10 .to
Theéﬁ'i"h HumgHaderveH SRfigRY drtends R%&Oiﬁ tROHECEllS; §°6‘P9‘F’P%ﬁw°f a
tumaioWhichhohogbRatemhapbé aéstaurelf orﬁ&mbuﬂmteﬁﬁﬁ pulypébtides or
final nplar concentra él on | t he cult ?lre of from about

peptides, £§- K11HE OB ¢f Riiie NG T synihejic and/qs tecqrppipary POtElg.
pon%bQ&He ¢ &p{l% TgfeQ{]Fn%bﬂdérn@d%nt@erﬁhaylbe%t@ct%leédlétm
o0 apout 2. om ab
fragepta thpingy SEBUUSELS oRgleaRELe! 0B acus Paufr fegenss
Exaiﬂﬂé%' &?Q?@ol@g bol?ﬁépﬁ{dég @88 lpbéptndegt%re aucsal camprises from about 5
nt to be treated or r om anot
to a@%@amlga@ﬂgm ﬁsoﬁpcfma%wﬁ 16" Pﬂ’éfﬂv@g@ﬁwéﬁ%{n@b&t 10
to 20 RMINNHEES OF fForh FBEURTD RUIBCAIBE |side SN péptided ataiusad; a final
extract, however i

ol o CRRHAP 4 1O 0 Spik 00 © ot I 08P Bre 8. from
aboU® 1 tdabouT (1o, fEMGIALNY2teabdie 3meantromraboayo Blteabout 2.0
KM tgg{g%n'ﬂ @%gﬁ‘aéé% gécnﬁ afdo;réﬁltm yhgleS Ssedorl'he ’tlgnour dae¥|ved antlgerr]1 may
be autologous or heterologous, i.e. arise from the patient to be treated or be obtained
from another subject suffering from cancer. In the present Examples the inventors uses
an autologous denatured tumour extract, however, as mentioned above, other sources
of the tumour-derived antigen may also be feasible for use in a method according to

the invention.

By the term “day 1 of the first phase” or e.g. “day 5 of the second phase” is to be
understood the following: The day on which the lymphocytes are harvested is denoted
day 0 (zero). Day 1 of the first phase is defined as the day where the expansion is
initiated by addition of at least one substance having agonistic activity towards the IL-2
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understood the follow ng: The day on which the

| ynphocytes are harvested is denoted day O (zero). Day
WwOoRo@071388 first phase is defined as the day WRETEPRDS/012304

expansion is initiated by agdition of at |east one

substance having agonistic activity towards the

rece'pkorzérﬁPl%BQI% culfiRE! mBRIUAC aRdb tuFRUFBEIVEH aHtiger! r‘I'he expansmn
t unour -deri ved anti gen. The eannS| on ghase i)

phase)) Maytkednigiatedap dry(Q @ee)) 5P g 2idays af dme%Pf@

lympHIYRS! THYE ddyén WHIER RS ¥éhd p_ﬁaﬁe @daitistad \oh iaeBitibA ©f tumour-
second phase is initiated &ad ition of tunourderiyed

deriyget ?rgj@ﬁnu%th(wg@eghfaette&t Keseribed ageday | gEiteseconphagesy
t he second phase”. By the term"sentinel |ynph node"
is intended to rreantheflrst s) to receive

By the tasmaseeting \mpadioder @nmtsn@muvgapnﬂh\s ﬁ(%ﬁmp*}mqem to
recél\)éni'?mpﬂé’lﬂ?d rafn%{;@ ¥ront P tdniurf THeSterrh YiBtne! §@edhSnodel refers to the

recei ve |ynphatic drainage froma netastasis. Phase i)

first ymaphpnedsés)do &cemfelymphgttc drpinage fromametastasisai n a
culture conprising a substantially high ratio of
tunour-reactive CD4+ hel per and/ or CD8+ T-1ynphocytes.

Phased first phase is to be considered a "nursing phase"

The\WifsReldithd ﬁfgpbﬁaséﬁ'ﬁﬂé MlS’cal-ﬁ d m@@&ﬁ@ﬁ%l@ @sﬁ’émmly high

survive and divi he source
ratioolitympHoEREtEs ?@ﬂﬁhﬁﬁpﬁgamfﬂe&%‘r Tf'YJPp'E"PFé(t‘?SnTU? f 'i% phase is to
be c!%?ﬁ@i@@ﬁis’dcél1 niRSinshaset Wﬂ&ré‘fﬂ&‘ t@ﬁd&-r@ﬁ@tﬁr@d’ Wﬁ‘lpﬁb@f@é Nre brought

har sh condi tions, such sion
to sy RN dtiider Papsadipg Q“é%%ﬁ%l{’é%l oweﬁp 'ﬁwﬁoevé?% étaﬁmemafe“a'
for thé 3 Vitrd @xPaHsRIn Mkthbay, th@eméﬁhéJ@pf@éBé?@btﬂfélmrﬁﬁJdondltlons
according to the invention m xture

such) %ﬁw@ewr&emw%ﬂh'{oﬁ@mw wsr?sa@éedd%?aﬂcr%@%l's
primary tunour and/or a netastasis, such as e.g., a
sentinel or netinel nph node. These ca

The;sipeiing matsyiafior Pﬁ@'%ﬁb?&é%ﬂsémbme%‘;? @ﬁf%f&'tnsdﬂ ﬂzﬁ'“&entwmv

be d@fgurk &f Rhfthocytb§ Bb@feddrdin lynihtiodes brfiniRG b phifrary tumour
around or into the tunpur or netastasis Q _|1

andip ddnglatiasis, SLck Aane 4o 8 Brnel o RiSineeEPh nede, THheR &7 b

iderttified B@nﬂgyémﬁer?%m |b|ya|ﬁjb@t$onaﬂd ISt Abdeloestot, fsutlh‘les eg.a
sentinel/nmetinel nod é thus 1 dent.f 9 5 {

tracgh SURBIARSE PUNGPTIN th SR FRAeNias. PhedS MG Sag fedtor.

suchay & § efRNFdér ﬁ’shﬁéﬁ@pbﬂt@i intthe nyﬁﬁhsdaplllﬁﬂﬁlarﬁwﬁkﬂ:ijrﬁmates in the
recei ve drai nage from.a tunour are a ential .rich

senlnslimebneldiooRiR Pt [APniBiRg e Fit oy retasiee s pats Shen

nodé@§l/ e ifk&htors havépdreely SfowrPthat ﬂhe\ﬂrétrlﬁmﬁxml to Reces
such nodes rra contai n.a substan

craitaqe, T GyTOL! SteAPSREAL gk 8ot GRS el Al (DRl fractive CD4+

heldeu aﬁ&%acblsgan%n@nlscﬂ@@m govigo lekpaﬁsm ex pwsmmslmw domtain a
al ternat

subsiHEla) AMEEBLOH L Iy OGRSt b3y S BEot AR TR doRTreS fimour-

antigens and undergone in vivo expansion in the lymph nodes.

An alternative source of CD4+ helper and/or CD8+ T-lymphocytes may be the blood of
a subject suffering from cancer, such as, e.g., peripheral blood. The subject may be an
untreated patient that has had the disease for a long time or an already treated patient,
wherefrom peripheral T-lymphocytes sensitized towards a tumour may be obtained.
Other suitable sources of CD4+ helper and/or CD8+ T-lymphocytes include bone

marrow, spleen tissue and tumours.
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a subject suffering fromcancer, such as, e.g.,

peri pheral bl ood. The subject nmay be an untreated
wopat/emisst hat has had the di sease for a | ong PCREPRO6AN2304

al ready treated patient, whgrefrom peripheral

T-1 ynphocytes sensitized towards a tunour may be

obt ai ned. O her suitable sources of CD4+ hel per and/or

ynphocytes inclu bone marrow, spleen. tiss

H°V‘éﬁ¥8’ iy ﬁ@mfgr%m%wmqnhogtﬁsﬂf@f@@t’%a‘%%eﬁgME"%JFS Shjgined
from Setftinkl SHmetin@elyRipAliddes. naterial is obtained from

sentinel or netinel |ynph nodes. The T-1ynphocytes to

be expanded in culture can be obtained fromthe

TheSURhfphbcyjtes Rebd é)?g%fnaéd il efiturd Egh lﬁeﬁétbtbinbﬂ frof@eistbject to be
t urour . r eact i ve

ctesf nisterin
treated be Jhe (RsY g segeifc f};‘e?‘i"?fﬁﬁdx E%CV&%M%P 'nb%‘-yﬂng may

be éﬂ%lé?dl%d HBW@E@ratr@oury%h@bheg chialo bB @b dedm takodfce other
SucC as

anot her subject s ffer from
tharythe bl (o[t tigale. SHER a5 R0 1A00MSr SHbISchYTERRS fo acAnger. In
such EQ%EJﬂherrééﬁlbhtVﬁthhb)éﬂ'ﬁﬁﬂfeﬂtt@ﬁ\oaﬁ Rabtivef Blyabhocytes are
|m“runoI0|caI¥ npat i bl e ‘gﬁor therec:lglent

I'S
prefgtaRb radnlairally GATIRBISE (4Rt resiPatés SipBRNisRmade immuno-

tolefdiiBthe e®parided@urholiyraakive/ T Bamiphobpeendi ng on the
source of the starting material, It will conprise a

m xture of various |ynphocytes, such as, e.g.,

DepEnbingRRARY E6srce Bf ih)é'ﬁﬂé]ﬂﬁg’ rSeriaf Mvily edsmpr SS&Mlt0R of various
cell s, tunour-react

ymplaReY i, P P o HEMPOPYES B l}m%ﬂsﬂsi tigen, pissatingGslls.

tumaﬂ@ﬂéa&tevesnryvnphabytae aAd ﬁbﬁ-%bil\bététf/ndml%ab shdeytey Ein order
ur - r v

CD4+ hocyt es,
to PRI SHNRRLSOHIICE e i aine QR PGS T-
Iymé’f@ddyté‘st Mnicuiraefhed 5thbh~aad roﬂé @phfdFe SulsstAtee thaviAg agonistic
i oned above the fi rséd;ﬁ)gase i) is initiated by
aCt"é{HéPW@rdétth‘F < fecsRtor affye e havi ng agonistic

activity towards the IL-2 receptor. The function of
As %Eﬁtﬂanﬁﬁ%@b@%&%ts%ét}pgggﬁés E\ﬁp?t Coy CQ/ rgz h‘j%:g/ tt %%e\élugstance
havi'ﬁb)dg”p?i_@ﬁry ENﬁglty tdwmblheﬂ L 2weBéptog Tae chnoﬁelﬁlbhsuhoﬁrﬁubs@ﬁces is
speci restri act | atlon of ocC S
to siiPais by s wiasinds- 2 fSonrlda Phudite Soh BRI 0ot o
lympdeyied!t iherebyeévdntiag telr dédte. recogni tion of tumour
cells. On the contrary, unspecific activation of T

| ynphocytes will lead to the expansion of T | ynphocyte
Anngé@ §§§C|ﬂcﬁmBlgﬂbgtinfi@didctlﬁtbmaiﬂtr-lmplﬁda@%s pwbmbmstclmyexpansion

el a t rec n|t|on of tunour [ 1s %‘Fe
of U ! PG, BTN SO Rt R GPoRo om AR oGl P
the BéXtrarg APgpecifc adi@atiaSIUN lymphocytes will lead to the expansion of T
lymphocyte clones recognizing irrelevant peptides without any relation to the
recognition of tumour cells, thus the majority of unspecifically expanded T lymphocytes

will not recognize the tumour.

The invention aims to promote specific activation and growth of tumour-reactive CD4+
helper and CD8+ T-lymphocytes. A specific activation against a certain tumour antigen
enables the T-lymphocytes to have therapeutic effect when administered to a cancer
patient with the same tumour type as the T-lymphocytes are activated against.
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The invention ains to pronote specific activation and

growt h of tunour-reactive CD4+ hel per and CD8+
wOoRobyITpds8cyt es. A specific activation agai nst PETEPR&I0M2304

tunmour antigen enables the J-1ynphocytes to have

t herapeutic effect when adm nistered to a cancer
NGRS e A D S R
probgdility,eft haying- th?"ﬁpﬁ‘éﬁt&ﬂ@t @AM aR¥ ¢aneRs Bie tg tkv%wall Bwnber of
tumgurqg%%}\tlf &ﬁgé ng therapeutic effect against any

cancer, the smal |l nunmber of tunour relevant T

Iynphocytes In one enbodi nent of the invention the

In oﬁé’ gﬂb@@ﬁ?&\t BAE r}g/eﬂﬂ&‘\"{h%téu%s%%éé’ hdving ﬁd’@ﬁs‘i‘n@ dcliBty!tbwérds

tor are agonl sts SucC bst ancés
the |Ln%remetop B8 29anists. RxayIHes ¢f<§e|§h syhstances fclugde prpisiNIse s,

polygfegﬁcﬁe égﬁndee%t.%&e&%b%dt%%ecu fragrhyﬁts%reafomiorﬁspmtems

and/ or ani c such as, e.
syntianm anch‘orl erganie ol snauely 28, eld. geamilsmolleriwas pﬁr@fré\tureulgands
nd
in g Ebobent e BRfios s iy Rt fhah oL GRI 2 Rocets
namelyelled.ential ly added in a | ow dose in order to reduce
Iynphocyte apoptosis and to increase the popul ati on of
CD4 positive hel per tunour-reactive Tl ynphocytes. In a

If ILoissised & ixprstatentiafly added e lomdaseimarder ineefdee lioweoeyte
apot}ﬂgar% du? n{ﬂ R AR ﬁé;gﬁ atldr dFlc b&ém H&s@r%w—r@sa% T-

ture um SUC .g., from about
lymptagytesy ina mque@b@un%nhof thealwttloedbe law dpse:ofl I2rig from

abogtg’gﬁqﬁgyﬂ dun c %@thﬂ'ﬂe@%b'ou 00 I%Lé{flt%rérﬁ%l%m EQCI@Q@‘EQ from

ture ium from a UM cul

aboute IO McuiEumediom tpgbebt €QR KAmMECUiEER Mediuf ﬁﬂ‘a%hﬂ% 100
|U/n11%g|nhr\a’/ dd d&@'té HB&g%@'|Um1|tc%|ta4%%éd|§r90frér¥4/a@ouf3+dd /81 culture

Ium an roma culture nediumto

mecﬁmbm abgud 400/1bHml sylturerreedivmi fiem abauty! A9JBIAMK Guiture medium to
olst S0 gﬁﬁmultuFé“rﬁeélMd fém abogt ﬁﬁ)qgﬂnl' &JltgféqnéHﬁmto abBut

er substances, than I'L-2, having agonis
200é\éﬁnlxﬁuﬂwetm«drﬁslnta@qcmcmtp@émrasrthara@qs@éef ltr?eadded is 240
lumspeci fic doses of these should be such that lead to an
effect corresponding to the effect obtained by the
above-nenti oned doses of IL-2. A further anount of the

In c§'§e J)tﬁé‘tss;ub%fia‘?\cééJ bﬁérﬁmcf h@@\ﬁb%oﬁ@ﬁ’é‘b&ﬁlit? toWatraé/ tHeML 2 receptor
towards th -2 receptor may regul arly

are P?ﬁ%ﬁh‘gﬁ@@?‘f @ﬁ@%eé qf}hesw@ﬁulaéw %Jca thaté@?@rty aprpffecy d or
corr8Efbridfg t8hdPBRE obthinedbyhé SboJ&m@ﬁ!udHe@'dbs@@bf e,

conditi"ons for pronoting cell division. By the term
every 2nd , 3rd or 4th is intended to nean that at

A futR8SEAMANR of tHESSt AHsB oR@¥iiBEance having agonistic activity towards the IL-
2 receptor may be added regularly throughout phase i), such as, e.g., every 2" 39 or
4" day of phase i), in order to maintain optimal conditions for promoting cell division. By
the term every 2™, 3™ or 4" is intended to mean that at least one substance having
agonistic activity towards the IL-2 receptor is added throughout phase i) every 2", 3
or 4" day, starting at the 2", 3" or 4™ day after the first addition of the at least one
substances having agonistic activity towards the IL-2 receptor, i.e. after initiating phase

i).
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agoni stic activity towards the IL-2 receptor is added

t hr oughout phase i) every 2nd , 3rd or 4th day,
WO0ev(7i3sg at the 2nd, 3rd or 4th day after th@®CTiEP2006/012304

addition of the at |east ong substances having

agoni stic activity towards the IL-2 receptor, i.e.

In oRd ERbodifient el iBsRRES B b addbdraguIsPHoUENaLL pHERe i) is an

substance to be added regul arly throughout phase i) is
agogift efddi kta prefariedembedigeptthe é\d?%w@dﬁad?nent t he
substance is IL-2. The further dose of substances
havi ng agonistic activity towards the IL-2 receptor
Thedyither glose ef gpbstancep! hayipg ggogﬁmtlylgdgwgfqvhe 88 ﬁquglor such
as, & gq L-8VRIDE £ldd réétﬂariy, Qﬁch’l&é‘ edgﬂlévbl‘ye?" vt B 4" G&Elies within
nges nenti oned above. er inportant step in
the taﬁ‘éeqi mestionaghakove) of expanS| on is the addition of
tunourderived antigen in order to pronote cell
di vision of T-|ynphocytes expressing. T |ynphocyte
A fotaerelmp@rtgntr%%@rih@ firsy Phasfolipt ePangends the aéd't'on of tumour-

den@éHTQMfgeﬁ‘?@SFdeY?o PrombPEQCHYiSiSn of h-@s’rﬁ;ﬂ*dc?&ls eQBfe‘%Elnng

to add the tunour-antigen is pendi ng th
Iym@‘mvt,eerewptpssrfgmw&tun\%ﬁntm@w )ﬁrﬁ-!m%%ftféédlYPng'iyﬁ‘&’P@%Ytes
froml|ynph nodes, such as, e.g., sentinel |ynph nodes,
or fromtunours, the | rrphocyt es have been
Thegptinabpaint afdms oscghd AU FNiSRN ARBROAIS R TEsH56e 8
|ym;5rw£9u>% Whkh $he BRHhBEAES biginkias | iroR |¥vnb|h nadéyeﬁéraa@% 9.

having agoni stic activity towards -2 recep
sentingl lymph nadeg;, or fiqm umeyrs, stbwnmogytﬁﬁ "avd@wetbseﬁ F%‘%"Etéd to
CIOSEI?J?O)@IHM’ hhd m%uﬁchguﬂ_préé@mhwwhﬁﬁr t8ls! 8RO ABEY Wchibation with a

proliferation upon tunmour antigen pr esent ati on.

subgtapes baving ggonistic ackiyitytgwardsiie BioF i SHEh aging P g dn2ifey
sonﬁrﬁygﬁﬁaﬁdbﬁ{d bfoﬁi@ﬂaeﬁhefa'bﬂi[? &Qﬁe 7 lﬁrﬁpﬁﬁ&?tésﬁ@ |rééibloﬁﬂ wity 5

first phase 1), suc . , on da
prol@eraw R8N tymeur BW'Q?&WFSSP'"F?“OPh%cq%/‘%ﬂ%c'ytségh 67§ R &y¢raour-

denté@mt?eﬁ@éﬂpre?é}sntténvauaedﬂﬁam\@? 228 tdn@ PALIGYg 88y geﬂma first
al rea |rsttc§hase is initiated,

phage ) e3UsBraswe Oh oKty R, 195193% SeOM A3y AQT 8BEAY St i ¢ act | vity
towards the IL-2 receptor, as the T- Iynphocyt es have
not been subjected to the above-nention

IFthe hiRRiecKies ﬁf'@@éﬁeJFP'B;b'OPEI g turpeyrrderivag EBPmeaPX/ be Rded

alreB4PRAen ﬂwelfﬁ'ﬁ(bhagélﬁ |§ Hﬁﬂé’t&!d d@rtbyéiﬂem'th ﬂ\@r‘sulb§taa6@| R&ving
essentially at the sane

agonigti¢ agviy tqwaras th@Hb %fsg?maf ap SﬁezT &V&@@%@W@F é‘a?f? Bpt bepRe

subfﬁb'tréﬁ% triteébd(lédné?mth@ nnmﬁhlé‘-Euﬁﬁ'esﬁorgby tu’mddvl E@Iw Accordlngly,
onogenate, is lik %to be endoc‘mose

whegplagit s HER0. P LSRR Tves PridSRis ered ssseRkal Bhine sae Ftime
as Wﬁ%tnq:giagéc? i§ HRtfatdBor & t8e mobt up’l@ﬁ“@éabéttﬁéreaﬂ@rndf itic
an

macr ophages. I n nost cases the
The tumour-derived antigen, such as, e.g., a tumour homogenate, is likely to be
endocytosed and processed by antigen presenting cells present in the starting material,
such as, e.g., B-lymphocytes, dendritic cells and macrophages. In most cases the
tumour-derived antigen will be presented by class | MCH molecules leading to cell
division of CD4" helper tumour-reactive T-lymphocytes. However, by cross
presentation antigens taken up by endocytosis may be processed and presented in the
class | pocket resulting in activation of CD8" T lymphocytes. As stated above, one of
the objects of the expansion method is to in some respect imitate the natural pathway
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tunour-derived antigen will be presented by class I

MCH nol ecul es | eading to cell division of CD4+ hel per
wotoemridsseact i ve T-1ynphocytes. However, by ciPEIEP2006/012304

presentation antigens takengup by endocytosis nmay be

processed and presented in the class | pocket

of tHeBySatiehistivrl ihrAGre $4atdn® andfto @léBtaih de\é@l@ﬂﬂ‘\b%‘émpﬁﬁents of the
st ated above, one of t'he obj ects of 'Pfg_tany on

patieRis BEIUNG Sysem deleming wg?}ee&cpf‘n qreﬁQB t'wep yiasAre generated,

depBRdiRyBY Whetrae aﬁﬁdérﬁ@ﬁ%s@%d'%@ﬁl syratem |rﬁﬂesttdases the
certain degree let the corrponents of the patien

antigensmil bspsesantediethgiciass Wt Rapolegyls isad @ggg generatlon of CD4"
T-lympRBEREY heWedér indeintd aded, CD?ﬁeﬁﬁ/i&ﬁlgcﬂé‘s sfeajdnerated.

antigen'is presented by MCH or 1. I n nbst cases,

the antigens will be presented by the class Il MCH
phalggl,,pcul e |l eading to generation of CD4+ T-1ynphocytes,
however, in sone cases CD8+ T-|ynphocytes are

Thegurrasgtdl the $9685€ PRRseTidS IR AQatE aad expand tegHepophizeactive
CD4+4 Relpér érﬁi/&@[}%a’f'-@r?ﬁ%c%ﬁ%ﬂélﬁéaeoyt pHERH ﬁ)‘é@&@tdb‘t/aﬁh acific

hel per and hocyt es obt ai ned by g
subzpeguition Bt tiMeukTeastrs € 6+§ewﬁpewpaﬁpéh Tgymphocytes by

d.reEWHémn%Cataéé@re@%mml per and/or CD8+ T-Iynphocytes
directing theminto a desired pathway. The present

|nventors have found, that one way of determining the

The%?éééminvgﬁﬂo@ have fbuRe thal dn@'vsidyfﬂf Geféhﬁﬁﬁg th)e olpﬁmEVpomt in time
nDnltorln%ﬂt e expressjon of the sur f

to inifiate Bhassni ishley mOPWfﬂ}QdEWé%’eS?'ﬁ" efrtaé PQ%? Qféltsgrfﬁ%@afkef on
the $HRRPAAYRIS! i MbEotdeBerrhineydpRBAEMIySPhet the Sl'l-lﬁrfﬁ@ﬁéct s&arbo

re-stimulation. The present inventors hav

susqaRbblodb S#raUmHELeN | Ty FEARAI BRI gUBLTeh (P Seewrd phase
i) sH\JlﬁdF pichéraBiy Ibeasitaten mﬂfen@i@éx&éssTcH UﬂmDZEMﬁ EFﬂyrhﬁhocytes is

own-regul ated. CD25 is an activation mar

dOVW”rTGQ'é‘aleidnﬁD?ﬁé? an Agtiviai o AGESAN J8difating thétée? Disiphagytes have

rece?@éd é’tﬁéétﬂﬁtlﬁd g4l If {r'fe sIe'&Sndi Sﬁ&éds I?hfb‘-’eéd whenh fhdéx@?@éwn of
expr essi on 5 on the T y

CD%ﬁ ahther%ammgcxtﬁats fwne "F‘%PrﬂﬂQo‘E?‘t‘B% 'mﬁ”gﬁeﬁiﬂazﬂ?a"eadv

recei®eA ¥igHaldcall dEa woGKldccgieat h woul d occur. The
down-regul ation of CD25 is defined as that a

substantial part of the T-I|ynphocyte popul ation
TheOWNE@guMEsY of CD2® (s ®Fined bb &dt ¥ sﬂBﬁGn@&EthH&T-ﬁymdfﬂcyte

pop o BEPTESS YTk BLSSeRA SR B TSR o prgerTed
emmnﬂérﬂtthé)aoﬁmgmd@a JEBRRS ié dEfinedHtRAL 1685 Ban B bithe T-
ORI Pkt S or 50, Aot SRSyt aeige i the
cult&re2fo rmdt @xpress CJD'ZISQt)éII f'ﬁﬂ%%tdﬁ 1ass GPthe Thyimprobgaey egsressing
CD%1 arehmosét‘\llllgely regu ato@eél.r)m+ '? -lymphocytes, which have a high permanent
expression of CD25. In addition, the T-lymphocyte population should preferably
express very few or essentially none Foxp3 markers, which are specific markers of
regulatory T-lymphocytes. In a preferred embodiment the down-regulation of Foxp3 is
defined as that less than 5% of the T-lymphocyte population expresses Foxp3, i.e. 95%

or more of the T-lymphocytes in the culture do not express Foxp3 at all.

Besides CD25, there are also other markers, the expression of which is relevant to
monitor in order to determine the optimal point in time to initiate the second phase.
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expression of CD25. In addition, the T-1ynphocyte

popul ati on should preferably express very few or
woeserITt3sal | y none Foxp3 narkers, which are sp@€CirfEP2006/012304

markers of regulatory T-lynphocytes. In a preferred

enbodi nent the down-regul ation of Foxp3 is defined as
Exahipfds df@&én H&%r@%’?&f\eteaﬂg Bctivaliom aaler ODHQUbﬁd] MTHII, which is

expr esses Yo or nmore of the T hacyt es
an aqﬂvatwe re@merufpéwannfaﬁcvt@@pf\%&e W'%Ofgqﬁg %@
|nd|6§igs5tha¥ fHRr8ctilaBorR bRy rath NetheLfRplfocytedSs Sh(éﬁo@&ﬁm@ti oﬂf

chis relevant to nonitor in ordér to determne t
meaﬂmg el thg el arernat e te sespRng taadditienal st goth Of these

ma&&%%ﬁoﬁ&%b?a%lﬁe §éWr|i1ré§iﬂéf&l Sef@l‘eethb @@c&ﬂf ﬂ)bése is initiated. The
activation marKer CD69

termydowry ERgUistoREaYle Mneqmwmwmwmf» 1!&50 ?fHBe J%}S’F‘BE%GY%

popgfatlgpégpr%%smd ar‘rd?gr' we8Has that the "activation
progrant of the T-lynphocytes is already turned on,
meani ng that the cells are not able to respond to

In aRGHEE RBSdimahi Sfthé prei@htin®ntibA s Ri-OBA kAfiSodidtatbdised to

preferably be down-requl ated before the second phase
separatg hinglpgt eslls frome possi Wrﬂé&mna‘h? gHturain the eefew%um
phadé iif ffdhe bRsthsioRaRetiod 0% of the T-1ynphocyte popul ati on

expresses CD69 and/or MCHII. In another enbodi nent of

the present invention, anti-CD4 antibodies are used to

In as@rwr%? etTadwkéa%fnubaHmémtfof 17 me§es1t mvenﬁmktrdu@@ dughiaB
the culfure in anS| on |1 n hase

DynaReadedt Wi Heti-RB0 Bnchar G528 HRIbogIS et ussibiorEpmOt the

expgﬁg?&dinrﬁ?{ége af oftth@ eRbAHERIN mbthBE NS08t DyWaBEaWsE COBD Z8will
nabeads(r) with anti-CD3 and anti- CD28 antlbodl es

provide:lypipbacytes Wit astvatiom sigpgls ARd icandialsquraeeed fpy separatipn from
posﬁﬁl@%ﬁbﬁﬂmﬁm% culdsR. O : ?MB@WCDZ@WM iR & WI)}nhphocytes

provi de | ynphocytes w actjvation signals and could

expandes aﬁlge@. éﬂecﬂﬁﬁa”%%%n%?h%ﬁ i WHRT§HES BRlle nowheAn begricked

maqn'étléé'll? SiAké H’f@imt@’éﬁ@@ﬁ@ﬁéélﬂc 5300aKdPARagihitihteli dnd IéthoTcIonaI T
hocyt es expanded ant | %Sﬁem fically durj

Iympr)ocywr@qp@n:[;lﬂ@g@ Ryrabeads®y, 28 gastimulatign will #Uftﬂelp promote

clondR&xpainkioa sinte phiabé § doBS nbéuppak asfiatiee bf Gigseliic T lymphocyte
activation has initiated and led to clonal T

clonenphocyt e expansi on the Dynabeads(r) CD3/CD28
restimulation will further pronote clonal expanS| on
since phase i) does not . s ort activat
p ) feﬁggfe@ wi i vation of

Evep {aqughithe exact SiamigRg)pte Vi 9eRBUYRY PRANERARS

lymshcdiytesMas RRhtifedthe pRsteRed bipré&éld)n yfRdpeciie Iﬁﬂdﬁlﬁbr' ch@ Becond

ohags 5 oL AT MARIAS 1o SRt a7 &S PRIB RN 1 ghase D

such 8s, rg; tor?cﬂé;ﬁﬂ? |foﬁ|dalya‘836n Hap e daydaly 20, enaiag 21neh tay 2 or on

of the first
day 23yln other words, the point fer time, wh)ere the lymphocytes expresses the
preferred amount and combination of markers, is most often seen as being from day 17

to day 23 of the first phase i).

The expansion of the T-lymphocytes, i.e. phase i) and ii) will most often take place in a
suitable culture medium. Preferably a serum-free medium or autologous serum is used
in order to avoid the risk of transmitting diseases to the patient. Examples of suitable

standard media include AIMV medium, RPMI 1640, DMEM and MEM. However, other
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such as, e.g. on day 17, on day 18, on day 19, on day

20, on day 2 1, on day 22 or on day 23. In other
WOWReI Y 1388he point in tinme, where the | ynphocy®P€3/EP2006/012304

expresses the preferred amgynt and conbi nation of

markers, is nost often seen as being fromday 17 to

medilalma@%lsb‘ be Béxdf bémbrmﬁm Quitable BleAd @K AMAMDI avitis) stetdids,
ase . r@g}d ii) wll nost of ten

hocyt es,
V'ta'ﬁ‘é{ﬁeg'p échqs éyﬁi‘ﬂeékﬂng g e medium Preferably a

serumfree medi um or aut ol ogous serumis used in order

avoid the risk of transmttjng dj seases to th
Durigghento PSseR sl s SPattiptat colsamtas Sde SoYeral cyure
vesﬁ%léli]/M d’fagﬂ turma.ﬁ%BM a éﬁga@le ﬂﬂﬁiﬂnaliyilnl%ﬁéfbulf@é@ TRE density of the T-
ot her medi a may

e u coTpri si ng a sui I
ymBIREHES g RInSen aeaseétixoaido%ep%wvam ftem %Paff fp dbout
millibACER®I ofcaiitote megumnd ninerals. During the two phases

of the expansion, the cells may be split into several

culture vessels in order to maintain a suitable cell

Dur%?réibbblsm)maﬁ BRcHarbé BF 8dturd AR dRENWiItHh Sre€H meBRim, a step, which is
hocytes in the expansi on

hases s d abl
dene@'wm%@n'ngq heamstiums mayI§obe pes eg/l.w ?'“L?f t
spl.f@ﬁinte@anmb bamlme%mu@mWwamlﬁéd 5a&é<wrethered| um

morpBAIdsY PERF BTSANA e crbgritise JRaghANBIsh BN dRL Grcepf@bout 6
mnlhBﬁlcélls/r(ﬁf) 6ﬁth nié@htﬁfﬁ'n‘ldy doutdinia @&lta’ﬂl‘etjllqtmammﬂchla@ne gha phenol
um ma e ase 0
mdl@fﬁar In5ase agwadlpﬁter @éw U%?PIO a'a%maawm ?@P wﬁ %ﬁ'"%@apat
cultivek o€l§6:§tﬁlﬁbrﬁh@dihmt6n bé lbasledJ@tk {he/adlor of the rh&diumefialphenol red
con N a urta e | ndicatofr
IndicatBris lUseshdne Gelfy shovﬁ* St o Rlionsd. Stherane Fistirre B,
yellbwendiegtingthatithe ppicdfiitie diture iRuUinthgSadidié. Acslhltaurmhedule for
condi ti on d| um rng;be bas d on.the c

conliigninging me RecPrRsRT hyeBion Bay ede efenngs fiom 1/4 to

1/2,5uen ks, &§., m ¢ftth@meamnde¢er@ Bexldayeheutht 4% e Ohcama WeeRS
yeIIow I ndi cat i ng that the pH of the culture is

turning acidic. A suitable schedule for conditioning
Exctebteromhdls@atm@ e@hdntrbntsh@erﬂroas@ ﬁéreimmmthe?l’pametbs dtandard

confiiaR a7 Brur OhPhaRes <Gtk Bl Biisg: et S b perperature
of 3ExTapd 5%0CcoL.he specific conditions nmentioned herein,

for other paraneters standard conditions for growth of

| ynphocyte cultures will be used, such as, e.g. a
As mentittiediabbee, Ahe Sddonarphab&iiiehitiated b the aﬁmmnaﬁmJﬁourtdwved

secon hase ii) j.s_ipitiat t he .additiaon
antEgn pedier o iR hmaodts R achyfa ey fipuPreactve
CDZ5-hydgtive iy @phdcytesar ordai fo@oinbe dierad exparsintdf Wemour-reactive
T-lymphocytes.

In a specific embodiment of the invention antigen presenting cells (APCs) are added to
the T-lymphocytes together with the tumour-derived antigen. Antigen presenting cells
(APCs) include leukocytes such as, e.g., monocytes, macrophages and lymphocytes,
such as, e.g., B cells. These diverse cell types have in common the ability to present
antigen in a form that is recognized by specific T lymphocyte receptors. The leukocyte
preparation is isolated from, for example, blood, lymph fluid, bone marrow, lymphatic
organ tissue or tissue culture fluid obtained from the patient to be treated. In a
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CD25- negative T-|ynphocytes, in order to pronote

cl onal expansion of tunour-reactive T-1ynphocytes. In
woa0epEedsBi ¢ enbodi nent of the invention anti g@aT/EP2006/012304

presenting cells (APCs) ar 2added to the T-1ynphocytes

together wth the tunour-defived antigen. Antigen

pref@ﬁ@@ ERbbaitherPiHeSARAP SIS dr@ ?rHéﬁjaQed éHI%SP\%YéI PoodUélitor es

g., nnnocytes macr op es an hOC tes SUucC
con@tr@q arglg@emr@senﬂrnweceas \ae /gérr@ewvtqsr/r& 88 am%* p rf‘%%?rﬁ%ﬁ’?d

lies WitRinake Fd Jf ﬂ'oﬁ{ S50, 58Rilio8 PP APy PhHEyitd @&Itdré to about 5
recogni ze pecific T | ynphocyte receptors.

millipe ARGt lanwh@@aqe aulfuse, SUshiagop e &gme akowt 1 wv'oré%gﬁﬁr@'
Iym[?rlg g@z  cltUEB dbbif ﬂmllmﬂﬁPCﬁﬁlrI%hdc\ﬁmwé? fr@ﬁﬂa”dbut 1 million

ue or tissue culture fluid obtained fromthe

APGsam| lgmpheeyte euliure i akput Briniligp éf&/méu"@ﬁe@dﬁ' Gelfire grdrom

abolGPLMilfdH| APCER yrfgr) RlefuRab Iaes&rz%.uwnqmbﬁnq WrRSHECH
contal ni ng anti‘'gen-presenting B-cells and/or

cultyienocyt es. The anount of APCs added lies within the
range of fromabout 0.5 mllion APCs/m | ynphocyte
culture to about 5 mllion APC/m nphocyt e cul ture,

Besiglgs ithexadditionyof tumpwhderiygd @ntigen tl°|th%ﬁ lﬂmﬁqqﬁeﬂ 0 QeSS t e

prorﬁHt'etdIUrFal E%ba"ﬁQBHtof ﬁ;rﬂbdrlrb%wéﬁ%mphbw He/deofid |phb|§eeu)
from about mllion li{qﬂg‘hoc yte culture

comphiges the Wltlpn@ﬁsmﬁwomwsnm netien er@lcfb?reft%’ffﬁct the

expé’i%?éﬂ of%h&d&é&ﬂeﬁﬁﬁ%/MMp}ﬁHM%%rd%Lthé Hé@iré@sm&ﬂuléﬁon
[1on APC/m [ynphocyte culture. Besides t

add| tion of tunour-derived antigen to the

As rﬁeﬂ\ﬁeﬁel@ ABYVE She are@éﬁ&aﬁvén@on bRIVRIeS rhethal f&nﬁ@aémaat.@f of
t unour - reactlve T- ocy tes t he second hase ii

tumegnigartyeC R4k helaen TwYV@vpr@PytgﬁeféPﬁ BelpBnt HIRATOSYie éegogmzes

andbisttLRBuCntitBh Whefthe hﬁtlg@nr@s&sdcré@e@wmam;& of the
tunour-reactive T-1ynphocytes towards the des

histagaspapiity=fomiex dlassb malesH Agihied CPAs hﬁipééémmphocytes

secleft §AbRIMEYS, BF¥ihe 8Rd/@r pELtiIeY tﬁé?‘sﬂﬁﬂ]l%tegﬁﬁérf Gdils Q:f'tHéfummune
tunour - reacti ve CD4+ hel per T-1ynph oc%ﬁes CD4+ hel p

system, 9%&9¢eglym@e@ﬁf—%€§emtsprﬁasontqy {fie seatstel % IngREpLkin-

2 (IL-BE wihidhi i8 %"bo'téwt ﬁ%ﬁh@éy@gr‘&viﬂ"‘fa@toﬂ%&lﬂlated prollferatlng CD4+
hi'st oconpat i ex class

i
helpgg rlsorapmpym@nwéfﬁ{qsew'afe |W%@§pé§ulgwse?f&eﬁ§n®maﬁé Th2
ceII@rvﬂﬁ&i are RNAEPHN RS dsHest sb@éf c wtbm@sﬁér@d@éd%f The @él|§pr68uce

he i nmune ;{ystem such as

InteHRRSATEN 8RS METBLAUT), WATGT D GRS oG Integgukin s

inteMEUKIS lafid intePuRiH- 13 T mpﬂgflg‘iﬁb%éé anatdelibved l@rpromote activation
Activated, proliferatin

T-1 h
of CHptonss EHIIPRBE EH(15) W ORls BIoCEIBEY andATREr Y. kel which
can 3ftdck EahcerteéIs, andtyemBraRy %eféﬂﬁ'a?ﬁﬁsﬂﬂn{obﬁs basi s of

speci fic cytokines produced hl cells produce
T-helper (CD4+) lymphocytes of type Th1 and Th2 can differentiate into memory cells
and effector cells. Memory T-helper (CD4+) lymphocytes are specific to the antigen
they first encountered and can be called upon during a secondary immune response,
calling forth a more rapid and larger response to the tumour-antigens. There is
evidence in humans that lymphocytes survive at least 20 years; perhaps for life.
Effector CD4+ T-lymphocytes are active cells producing cytokines and INF-gamma.
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interferon-gamua and interleukin 12 (IL-12), while Th2
cells produce interleukin-4, interleukin-5 and
woi200=071388ki n- 13. Thl T-1ynphocytes are bel i evedTiEP2006/012304
pronote activation of cyt ot, xic T lynphocytes (Tc), NK
cell s, macrophages, and nondcytes, all of which can

For §F\ Eﬁ@l‘tw@%ﬁﬁ?rﬁ% ksndhn &ﬁﬁi@frétﬁdnyof‘i'%SMeﬁaﬂ‘enﬁ?m phocytes

tunours ' ynphocyt es  of
of thpnEh ictyipe i ersp@mellﬁ b%neéiCia 2§ this fitbey's beljgved émeromq*% eﬁtmatlon of

cyto‘ﬁﬁ&é 'ﬁ gn’l\ﬁ?@fl%sﬁﬂeNR%lﬁ e pHaYER N hEFocHe’, §IP@N/ﬁlbr?can
antigen t first encountered and can

attaelacar@er g@ibraraweinﬁga"a detendragaingt tumeyrse |- Pe@p?ow@@'f ¢ embodiment

the ﬁ@érlltlo'ﬂg'efafgsttg aamgi‘%s férag@ngra'ﬁﬂg tdrﬁétﬂﬁ’éaétﬁé REBBEndIfertthe

nour - ant lgens. here 1 s evidence in humans that
lymwwmcwb@ %furtbewnmdlméatsthwrw&agse ofﬁewmgcw@? of the Th2

typéd Pgﬁera@cdf Ekéé@ﬂf*ml g)ﬁrﬁ’g@%)&?e%saétﬁ:h%t é}‘;e 258} bless, 20%

oduci n I nes and | NF-gamma. For an effective

or |qsﬁebﬁ%r@ﬁ esgﬂ%ﬁc@ﬁs & ||ﬁ3§t°|f 8%, b YfeastkBpraf thamtumaps
reac‘gl ?P,Hg oe{(teg BRe dithe &Mp?ydessmba@ b¥least 75%, at least

y pe is believed to pronote

80% &t le@at $5% aifle%swa‘tfooﬁ least 950ephtRGes (Tc), NK cells,
macr ophages, and nonocytes, all of which can attack
cancer cells and generally defend agai nst tunours

Accordingly, thessengad iphpse By GaMPHESR tfﬁ?@dit'ﬁo&ﬂﬁsehst?@sceaw@bte@f

up- r@?ﬁgﬁﬁboﬂj. A ol %ef %d’l‘ﬁc?ﬂém rerg%%Bh ¥ethepd-H I%h@v{nl@ﬁ{crease

tes, and I'n her énbodi nent,

the fﬁ@ﬂlf@ﬁ% aé@le cefl-tp W«@cwe@ptmlzq the {2 Gvspb@egaéﬁéat@ned
resJPMw&t h‘f’na&" rﬁﬁWAmfs@‘ﬁglhhé aﬁ@?ﬁtﬁrskla\ﬁﬁr@ thé h%%yte@tcﬂvards Th1

25 [ ess, 20% or less, 15%or |eSs, I0%or |ess, 5%
cellpand lﬁ\gygwodgqtjon e. at |east 70% of the tunourreactive

CD4+ T-1|ynphocytes are of the Thl type, such as, e.g.

at least 75% at |east 80% at |east 85% at | east
Thegubgstance(bearabessfuprregaeting IhEH on thgl Trlymrphecyes oy be

; bl
subapaéeg§ R ntsﬁ§ EE@Q%&PE%H{Q{M&OWH%?F%CI% ggeoarte
embodiyogri of the IOYerttlhe the subBRINgE$ haying amﬁlqmwtyetamaf@stbe
lnteﬁéroh héce E)t&eiré &létgcﬂéﬁﬁ?@{‘gf QRh 'sﬂbgtﬁnééé%élbdelgrotems

tokine activation r I n nmaxi nal

poly@ﬁgtma pepjidgacentinodies, k&fﬁhqﬁgesz Aed frwmﬁlaiéweesgoft Emmncmotems
synt-ll;gﬂc %ﬁc%rs rﬁgﬁ*c Iy Qgéfpéé %?R sl rﬁHl@é&l@@%Gﬁﬂ)atural ligands.

up-regulating cytes
In amyclﬁme@bb@ﬂmt@@ﬁbmwm@ tbg onﬁusal |Ilgarwb@f| tb$ injerfesom Fepeptor,

nanfl%ﬂ/vér{‘ﬁférfe% RUERSS Fit&ferong. One embodi ment of the

ention tHe substances having agonistic activity
towards the interferon receptor are agoni sts. Exanples

Theq;gtlﬁllépaoiﬁ%‘?ﬁﬁ?ﬁgistﬂ& E?&?’ﬁ%ﬁb‘fg@% %iaﬁ§ble BRhy. Pé:?gﬁdtﬂﬁﬂ 12R on

dfra
the il'ﬂ)gn@l@qcytefsugmquraSp et g.snbstance havmg agonlst|c actuvnty towards an

interferon receptor may be determined by measuring the level of IL-12 in the culture
medium. The substance(s) should preferably be added when the level of IL-12 is at
least 1 fold, such as, e.g., at least 2, at least 3 fold, at least 4 fold, or at least 5 fold
increased as compared to the level of IL-12 on day 1 of phase ii). In most cases, such
an increase in the level of IL-12 will be seen from day 2 to and including day 4 after
initiating the second phase ii), such as, e.g. on day 2, on day 3 or on day 4.
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synt heti c and/ or organic nol ecul es, such as, e.g.,

smal | nol ecul es, and natural ligands. In a specific
woendissent t he substance is the natural |igamdTaEP20d6012304

interferon receptor, namaly1 an interferon, such as

interferon-a. The optinmal point of tine to add the
| LFARAPIHE Rhektioh @Btnfurnéactive $ATmBRodyRS of th
”°§PféF g{r/]tﬁes sucL g%fne .o. a sub srt ancle haﬁrﬁ orine
Thzammutrm sesond phese mavmgomnrwtheradém@n of e@%st Hereray

§ he

subQSP es e p%%lg%q ahbé?%éﬁxg deoglobllﬁ? i&f\fm‘z t?%e HlyngrawdcgteE

ium bst ance prefera y
Exapgtescf wkiemsubistances @re sibstances capabig of reytraliaing Blegn e&eeﬁﬁns
IL- 4<"‘ﬁ1 5 EfL-‘Jo aﬁﬂ/?r' ﬁ@ﬁ*bet’a (tte 1alt &R bélng%in%teﬁéulmaéltfoér of which
d, 5 fold I ncreased as conpared to the
are reguised tqr tme_es_tabl@hrrmyoﬁthgﬂhs lestokingipyofile ﬁn%{sgtdowagegulatlon of
gse in the level of IL-12 will be seen
T“1?&§ﬁfﬁg"b@§%@ and including day 4 after initiating the
second phase ii), such as, e.g. on day 2, on day 3 or

Exa 1655 sfich Qut?%‘ig‘?cresﬁ&llﬁiébﬁt)éms' ?JJ ;/é(e \ﬁ@é Cbetphées soluble

nerati on t unour-redcti ve tes of the Th2
recetpnre antihediee caffilepdifsa gad fragmﬁGHStt'wso fm?pm rgetemesynthetlc

andﬁ)qgkédn%eﬁec&gg Skh %gré’ SQ%‘Iml&aQﬁ@hﬁtu% ligands. In a

ant agonit zi1 ng evel op msn rrp ocy tes.
spe¢ifiaambediment g@cqwbghabge%ar@égle&t@ fmmgmm@ tbatpmmsetodhe

mte%ﬁsﬂdﬁ&%édﬂ%l ilﬁ@ ﬁTe'n‘? WkRss, Aant1'|i:~45ént|bédylgntl IL-5

at'ter not Dbeing an i nterleukin)

antibody ansier apti lmp@wum@ taggther sdthfselubteyecertowysyahase 9. TGF-
bet eféﬁ‘t%r I %?d BYArHinG bFHtélh?fo‘?'T@Ff Mt QMR ds€8'y! PAP GRARK
h1 cytokin€ pro uct on. Exanples of such substances
LTBPcl ude proteins, polypeptides, peptides, soluble
receptors, anti bodi es, affi bodi es, and fragments

t her eof f usi on proteins, égt heti c and/ or organic
Therpmlecat mase substancesssapablg of asteapnizing dexelpesentai T ha dyre Fi

IymﬁH#Z Ssuég]rbsae eo?fefdr‘?nc?rg‘éggétgﬁ‘égs &Bﬁblé%‘?ﬁé@%i@ﬁlg%ﬂ IL-5,

rom ant | bodi es that binds to

IL- 1Drané4qr d@t-brta maydeardedan day 1 ofithg sem P"‘@é% H)- floweyeg as
antn@&ilés e e‘}(p@ﬁ‘éﬂlé)?ﬁ’é’ad@md of érmﬁoélég bQ’PQl)éo BB HeRbrmieY in a

- anti body, together wth sol uble receptors (such
Sub&%ﬂueat gep attprdditioneaf &g sybstanga gapable aﬁapﬁ%ﬁtwg IL-12R on the

T- Iy Ab&jtEs sLiek ad &, b@ﬁ@déyﬁ Wb d§§s orechﬂee da%’ aRBHARitidn e

e one or nore Substances capabl e ant agoni zi ng
SUbﬁiéU@Q eanable of ¢ip-regplatigg - #2@9@%?13@@%&@5 as, e.g.,

one or nore substances capabl e of neutraI|2|ng I L- 4
IL-5, 1L-10 and/or TG--beta nmay be added on day 1
Theinestralizingherbstanses shuld bepdded in ansameyntisyiciest t&rf@utfa"ze the

mteﬁée‘dr?@rﬁ rbrﬁé&w ?§n tégg aAd 1d-900 Rid @%Iér@@%&%’% of Bt @&t Reinterleukin
to be neutralized. When using antibodies, a final concentration of from about 2 to about
4 ng/ml culture medium will normally be needed. For other types of neutralizing
substances, a final concentration, giving the same effect as the concentration

mentioned for antibodies, should be used.

In order to maintain the suppression of the development of Th2 type T-lymphocytes a
further amount of the one or more substance capable of antagonizing development of
Th2 type T-lymphocytes, such as, e.g., one or more substance capable of neutralizing
IL-4, IL-5, IL-10 and/or TGF-beta may be added regularly throughout phase ii), such as,
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subsequent step after addition of the substance

capabl e of up-regulating IL-12R on the T-1ynphocytes,
wo0et7a388 e. g., one day, two days or three dapsSTaPR@E6/012304

addi ti on of the substance pabl e of up-regul ating

IL-12R on the T-Ilynphocytes.” The neutrali zing

e.0. NEFI 2N BB 3MQYaly bf BRasedif el id tB bRMunABRUYd ths By tﬁb@éﬁn évery
utr I|ze he i nterl eukins, such

2, §§-°16 i ‘Bted‘d(*?rﬁ? Repn Mé&?aétfmel%'bﬁﬁﬁﬁ‘i’l?gﬁble of antagonlzmg
devélB%rﬁéhtedfh‘hQ e b—@nﬁtﬂ’iﬂc?@%hiﬁ@ded%@&g%ﬁt%a@é‘b|e|0@|5}| 2%.3%or

i nal concen of from t o_about ng/ m

4" day| $taRies PR AN A qr %cﬂ%ﬁfqeyth?ef rﬁ@é’éélen of the %ﬂff?éf one

subdtdREScfablREsHanBldoRiziHg FVBRPARAESS TH t E/bé‘ﬂdlymphocytes
concentration, giving the same effec

concentrati on nmentioned for anti bodi es, should be

FurtHé@tbre! 45 RF Sﬁésetiﬁa REHHE AMdURDEY 25$UBREMSE Ihaling fagbmistic act|V|ty
devel opment ~ of Th2 type T-1ynphocytes a furfher anmoun

towgygls theelLohreceptomsieh §BiR 8- AR 89eRpIRRYLPS AddRH tegulary .ﬂﬁaughout
phaSeMRIURRRNE gOfevdiy2 g day HTHRBSE ) £6. onStHE |2“°33’d 0949 day in

one or nore substance capabl e of neutralizjn
ordgrito maintgin p@tlg\qhgzq;}dltrpgppmgiqwll Kisioidge ,d@é% pfameysubstance

to bk BHQ&QFBQWarIQ has Gnthi'n)the %Fﬁhal%n@s&ne&%éﬁ uRBEr phade |)Cfbr
of phase ii) is to be understood that

addmﬁe of suhstanser aviRg agsm'atl%act'xt%tq“@"i’wéHdgdewt%awh as, eg.
IL-ot hat at | east one substance capabl e of antagoni zi ng

devel opnent of Th2 type T-1ynphocytes is added

throughout phase i) every 2nd, 3rd or 4th day,
In oﬁfeﬂd 1a08r Ak gteh@raa&@l of B fltype ttﬂﬁ&hrd’édctﬂfeﬂelyniph&ftﬂ $he second

tion of the at | east ‘one substance ca
phaaw)a@ah p%mﬂ@seo%qﬂé'rw?ﬁe?ﬁmer@ 9H’?2tat‘9‘|’o°epr‘?"l°§)ﬁ% H&%V@?pment of

Th1hiisd PRABHRYte8SEXSMpIES aﬁﬁJoh)suBstEHéésfﬁé sabﬁuﬁ%esQfavﬁmg
subst ance havi n&@a}gonl ic acti wti(Ltovvards

agopigheptttylty tawaeds the 1L, §--12. Ak 1agwdios %W%et%bge@ Speciic, the

subétﬁgé’é%by bé Bb@r\l.&g%ﬂth@ |lLa$e|L1‘I|2) ILS‘U@Bnd?SF ILGZ‘QreceﬁbE rBakamples
2nd to 4th day of

has ega ..on the 2nd ?@B
of sughagpajsts inclidl erotels AR ﬂewsp%ﬂs enithariesoalibodies, and

fragﬁ{eﬂmhéﬂ%f q@éuén §ﬂo‘t/élﬁé @9nth€hearﬁm§raargémt: ARlsoulst sudhead, e.g.,
be ularly lies within

smaldneie Gies 20 dafirgiigands jn b SPecliRAmPOmSht baisuPaaaees are the

natd?éleBSdsﬂQﬂﬁé% ch_am WL\ § ¥ind/BHAL BiSrecBtot, lreshelcteshDisRth as IL-
-2. In order to favor the generation

7, 'lof‘z'l*h'lwtﬁﬂé’gt"u?rﬁur reactive T-1ynphocytes, the second
phase ii) may conprise addi ng one or nore substances
pronotin

t he devel opnent of Thil t hoc L
ThelstgyatdL 31 SetvAtiaa ey Ecaednas BoutlE STATARgY g sinulating
the RIPIR EHerdbyAsrbmbtity aétﬂ)éﬂérdﬁf Tmlelyﬂnlphacytéé- Tﬂ:&fuddhorle IL-21 is to

and/or |L-21 receptor. NMore s I:IL ubst ances
enhgaage ve;e"fs@%'ﬁns@%w?taﬂn qrikdqvelop! qnttor@fd%i bt et dr
lymphoogfesr ecept or. Exanpl es

Both IL-7 and IL-15 work by promoting homeostatic expansion of the T-lymphocytes,
enhancing the enumeration of activated Th1 programmed T-lymphocytes.

The optimal point of time to add one or more substances promoting development of
Th1 type T-lymphocytes is when the T-lymphocytes are susceptible to modification. If
the substances are added when the T-lymphocytes are not susceptible to modification,
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of such agoni sts include proteins, polypeptides,

pepti des, antibodies, affibodies, and fragnents
WOot20er@e3ss f usi on proteins, synthetic and/ or oPGaArAP006/012304

nol ecul es, such as, e.g., Il nol ecul es, and natura

ligands. In a specific enbodi nrent the substances are

the é&?tlcﬂﬁkiﬂ Male hb @fB&SI.&fthd B@vélépn?ent 'o\‘—Tﬂ?typletl' I%lfhpﬂB@Vt@é will not

recec%t(or respectively, such

be fa\LQUI@d Amardsy tq detorming fee Qb POt 'nltﬁnemf ?Qd'aetsP%%?”%?
proﬁm&ﬁm&d&é\’?hemt biTERCly STSQ_rﬁEh&’%é%V\@Ncrbé% %tg 8iibstanb&s hdng

ronoti ng acti vati| on

agonistinadiviy towardhefllnlc L B 115 aniet li- %1 f%eem'iathe groduction of

INFJ_;IQ(r t%] thfaqfl?f‘h 95’0 &CHa‘flaée' rﬁBnnﬁi’r‘é’d e ¥ PrTBABN EmboYRTeHs tﬁe one or
cytes. Both _IL-7 and IL-15 work Sayseg

morg rsyh%i@nw FH@W@%@Q @gu velepasat &l NrtyRh E-IoPRAGHIRS cSHC®

sub&QH@é&%aﬂg\ tJb%n%ﬂé'ﬁEt" 't6War8§ oLy at-ggl ITM5FHr@m:FrEILm2¢G|eceptor
ocytes The mal point of time to add one or

ShOWérbé %’GBQM\%&G l?ﬂ@'rﬁfﬂFN'@aﬂm!Sd’r!ﬁﬁ?ﬁe A cpmRajerbto the level of
|FNEaHfﬁ@BHWt¥a?§n'oﬁsc¥ma phBge ily: | ynphocytes are

susceptible to nodification. If the substances are

added when the T-1ynphocytes are not susceptible to

In a"éﬁgblfé Eﬁ‘lbbéiﬂwetnh @hé‘ﬁn@féa‘s@"h MeAN- Tbarﬁﬁ‘é@em m%ﬁ/ftféfdeterl'mﬁéd as at
devel oprment’ _of ynphocytes w | |

least a\ﬂdeldeacreaw @rlﬁﬂrgwatecvek ﬁvﬁba% 9e9- o?ft"??ﬁila preldnngt 'PﬁSt a3

fondtTém@aJt Q4 @mhmawaggnsgég% méqé\ven @f W@érﬁﬁﬁ&iﬁ .nmsnon of
u

the peRANAGASR i  Dien il aInETGARR Gan b9 gorrelatpd el he content
|FNngarr{h5a Fmﬂlé %ultdrén?ehudrﬁ%ﬁ&fne Ibe at lé%spmuw@ég!r%/rﬁlfcdltb% Medium,

ynmphocyt es, nonj t or ed re erred
SUC'é ﬁﬁcﬁalg rAtigast ¢ ﬁ‘é%ﬂ@aaﬂmhﬁi'@f% msdiuah @k ieaph AR E?ﬂja'in

cultGRRL ARt REstIBb givdarhmhddiRtreGiédem. such as, e.g.,
subst ances havi ng agonistic activity towards the IL- 7,

I'L-12, 1L-15 and/or 1L-21 receptor should be added

WhéW@éieFrﬁiﬁmeN@bptﬁﬁal'dahh GPfiMe td 8dd S\semzes pﬂﬁn&ﬁ@'ﬁﬁ&@l@pment
| evel of IFN-ganma on initiation of seco

of Tbhéxp@ T lymphpgytgs.sye |afs1 9 FHRRIANREAHavInG égpwévcea%'w jpwards

the ILEngam 1@5@/0@321*}%&%&‘ bR ﬁ%@ fadhetlodkeshe axdreé@d:rdof
ncrease in | FN- SUucC

the EthV@I'%P markereGbRo 2N QQﬁgoon GP4t dephowt?q% M'qthrm?'%a
shoé‘lﬁ p@&%ﬁﬁl@ t§é3ur§ Fb@ula%f&lsyqu ﬂe@blaqafmmr@arstdsud that atqélasQ%bout
. coqg uch an i ncre can
40 /b@ a&saur gy ét%d“‘t’S of H‘&tc@ﬁdeﬂﬂPmteFm%'erqsﬁa??é and
CD&YV4d drfpared 'tdlfﬁbiéiﬁkés@oh%f @1D2|5%aﬁtCIj@)orﬁ3Wmemﬂytés on day 1 of
culture nedium suc st 150 |0| (o]0} ra?rrim

phage, i} shewiRg halthe Eﬂvmmt%\%\'?} r%aﬁarﬂnrﬂc Wt
medi um or at |east 250 picogram'm culture rredl um

Norg@ﬁ&hg%nggbglgﬁgqfttgge (%étglgqrirlgl% H%rﬁlubstalnces promotlng %evelopment of

Th1 type T-lymphocytes will fall subsequent to the steps of adding the substances
capable of up-regulating IL-12R on the T-lymphocytes and the substances capable of
antagonizing development of Th2 type T-lymphocytes. More specific the optimal point
in time to add the substances promoting development of Th1 type T-lymphocytes will
fall between day 5 to day 8 after initiating the second phase ii), such as, on day 5, day
6, day 7 or day 8.



10

16

20

25

30

35

of Thl type T-lynphocytes, such as, e.g., substances
havi ng agoni stic activity towards the IL-7, IL-12,
WOI20071651388d/ or | L-21 receptor, one nay further PCTEHP20(6/012304
t he expression of the activgtion markers CD25 and CD69
on CD4+ T-1ynphocytes, which markers shoul d
In cageeuief ANk b 6“.1136 RRYSHIL 29 G BLESH thBYoHEsr@EMh 8f ééah dfhese

understood that at | east about 40%to about 60% or

substgneesdn theneultarsnmediurm shawstia withia e lapge fipmeaboubtHils I Uim
cult&@@ﬁeﬁém ¢ QP&Et%@otlelrﬁﬂa@t@ﬁénﬁ&ﬁ&rhO&dafasCD%Szw /FPEtRE

hocytes on day 1 of phase ii), show ng that the
medTum B elnes submancesdban \h@@psﬁf%ems\/ra@m@egﬂw%ﬁd they should

be J}J‘BEH‘?A {ne Juh@reqR?h%on@&itfﬁloﬁfwﬁlb%aﬁgEo @a@%‘aﬁﬁa dffeRt as the
subst ances grormtl nqg devel opment of Thl ty
sllwi§ andieq |

addition phiinb diAl -3 uwdintherdpesific fmegmwomd will give.
addi ng the substances capabl e of up-regulating IL-12R
on the T-lynphocytes and the substances capabl e of
As rpentioned |abpw=g threpiesepmaethodis praferenfighy usedfapig@yparsion of T-
IymSu c2te§9ﬁ6r‘cfe'r fo éaﬁe\/é%ﬂ)w{un%&%adtﬁe fry Tﬂﬁpﬁ&y%idofttﬁheTm type.

tances pronoting devel opne
Onetfurthenaspest & sherinventioq) is th?éPV\Eé'ﬁg mmsthos %awt@dM%n for
expéﬁﬁlﬁ%ﬁﬁﬁdﬂﬂ-régl'ﬁvé Q’Q?rﬂghwwe%e a ré&tlve‘f’}‘ﬁah %ﬁwouﬁﬂofdla%lrrfphocytes

case - -12
of trmmysmprw tMpQW'”at?eeOQié'G@@ Ip ﬁr@a&raﬂwwr 'étﬁ isoursedmppriant that the

patlé\nﬁ}Qﬁ %emaf%tdafeeae‘»e 5 'P\ldh%&dHt'bPéﬁédF&%MHhﬁﬂ%@Hﬂufé tH&+ T-

In the range from about 150 IU culture nmedi um
lymphoclssuas tees tdsmentigne PEovsT Piamote aewaagn ofcyotoxis §

Iymﬁﬂtycﬂﬂes &)t Nkl thakFophiRs, MdiebnsdyRsst aleeRhithd8n bitsck
spec |c ones nentioned 1s used, they should be added
canges qu%a%g@rmre"v defenchagaing 4¢BRHBat i on, whi ch | eads to
the sane effect as the addition of IL-7, IL-12, IL-15
and/or 1L-21 within the spec:lflcralr%?es nmenti oned wil |

Howgive by &8 thessametias agmiveeringa sppiautial amaupia] memory tumour-
read?l'ilgfcﬁftﬁ-”f Iyﬁﬂdfﬁéc%&@dchécgdtléﬁﬁ RAcRI¥PA0S tPife Mng #r&@@h&ﬁﬁéﬁ@ﬁds

In order to achieve t unour -reactive T-|ynphocyt es
recustence of the tumppror repfastagietoh e RPN LUBRUTt he i nvent i on

is that by using the nmethod described herein for

expandi ng tunour-reactive T-lynphocytes, a rel ativel

Accardgwlsammwssw inventjam FRidtes a afeﬂt ORiBR RSP gHAD %fm%ow T-

Iym&%c?QEaNBﬁ%llyl Whéd 8alikde oﬁﬁﬁhﬁ‘(ﬁfr-rééctwé TQflmﬁﬁéﬁyﬁé% are expanded
i nportant that the patient to reated rece

accordpg ta thaupresent Reneh BPmtamHh?ﬁ"{o 43,20 SOUBFumour-feactive T-

lympROETIRB RS Heehemdhy &F@Ss%ch a8Se. §BfP6rh abeet m@t&aboupgg%ﬁirﬁm
activation of cytotoxjc

/V tes
abolpR(% i akris 80%Rr ffﬁﬁ‘héEW@Q mboa 7%@ aqp%{e%fiajme

preéé%f‘ﬁﬁént@%l ép%c@lafésgﬁélﬁtﬁé‘fdcl/ tH4 RN g pecdyRsstin oHERYI) Gre allowed
However g_yp at the sane tinme adm nisteri

to regepetaled pefPretHmeHE aviigehdsBAged: ¢ tagsihier itbythe slatively slow

expansion phase leads to formation of a high ratio of memory lymphocytes to effector

lymphocytes.

As mentioned above the expression of the cell surface activation markers CD25 and
CD69 on the T-lymphocytes may be used for determining when to initiate important
steps of the present method, such as, e.g., when to initiate the second phase ii).
Accoridngly, it may be beneficial to continuously monitor the expression of CD25 and
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CD4+ T-1ynphocytes, the patient achieve up to life

| ong protection towards recurrence of the tunour or
WOormeesu3ssi s of the primary tunour. Accordi ngl PCTIHP2006/012304

present invention relates a nethod for the

preparati on of menory Tlynphocytes. Normally, when a
coé@&hmgﬁo&fpﬁagm;lanurp%sé li)Y Sudn he/ R 06VEnE S agvRerP BB BRERSty 4"

according to the present’ invention from about” 35%t o
dayabout 90% of tunour-reactive Tlynphocytes of the

menory type, such as, e.g. from about 40%to about

90% from about 50%to about 80% or from about 60%to
As afiecnf therpurposas of the Present method iste obtair a high mipahar of gpecific
CDzﬁpt%ﬁWuﬁFﬁ%tl\t/@ﬂlyrﬁ Pocl Rt whf@ﬁtmatyrtf‘e GSEARBOSHhiRBtdriRgRGase

I are to reg ener ated before tunour antigen is

pathvd@e tumeyrsieretivent iymnméyte& My ibpchajvested atspmenrinnleading to
the Té?rﬂ &itibP 8Re i dFRSER. nTHéfop%Myl ?9 inf G”S‘ttln?e f hdFRSR ERE tumour-

ocytes to effector ment i oned

reac&w@ éymn@% is 94diep rﬁh%exnrﬁ%s'%P CR2f %8@ EMRheEYtR is down-
regLPﬁEE W iSerE e dSAtlr vﬁgﬁﬁoﬁr’s 4&imed s YRRIYOE ¥ RSs BRihe TD44s A

det erm ni ng to initiate i nportant steps of
lymmhv&yﬁ@rmmlommase%@@% dde qptigal poiftiA time qomaﬂe&t gay also

be ﬁ%@%e@ RASRedduteméft OP tHeUHbINt of [FNTBIMRR produced The

fo continuously nonitor the expression of
IFN-gppBnapedpe®n shod\dgitoritleqsh 2deldjincregredpsieficasng g At Hpagt 3
fold eﬁgeast G¥&HY%r %f‘l@st @fb@d ¥cRiade@hs %Urﬂbé(reﬂtta ity IFNA§a PR Of

e purposes of present nmethod is to obtain a hig
progugtien whigh rerenally p@rr@mndtt% atRvel pfdEtgamma of gtigasi PP @Q/m' of
cultt‘!\@'rﬁébuﬁ?ﬁy be used for admnistering to a patient, the

tunour-reactive T-1ynphocytes nmay be harvested at sone
point, leading to the term nation of the expansion

Norﬁﬂtaﬁ;p thlg—'éeerﬂmllll 8&dur ﬂ'@hmayo’f 0 fol4ma |ﬁc9ud1r?% 48p 14 bRér initiating the

unnurreactlve T-| OC tes is he expressi on of
sec@mpBhask i.He- rronnwlwmﬁ:wlégfv'hl Be havgsted foat &3y, 1Quecand ip¢eding

daqu%“teF ﬁu@ﬂéhﬁé tHesdoendBhadiaf. as that 5%or less of the
Tlynmphocyte popul ation expresses CD25. The

opt|rral point in tinme to harvest may al so be

Accgt“c‘ﬁr&‘;r mﬁée&\tpéﬁﬁie%fdiﬁﬁééﬂsmtturﬁf)urtl’éﬁctWéUﬂMnp%c tes
produced. The | FN-ganma production shoul d be

accqplrnggaéne ipventio MatinSesed! taéeé'wnhgb% 2g daygio ?r&\'gs'ugmg
aboﬁpifﬁday%t sh®esd e fr@h‘ﬁatﬁi’ut Qé db?éifo a'ildflﬁdilddlh@ﬁb@ﬁ%dia@s from

n}Jare to initial |FN producti on,
aboyid nedysyto @pd incdysinadd days. rameaboyt 21 F*W%géﬂﬁ%f’ '<5'F'U9i”9 42 days,
from 8196t ZiQﬁP/QQ! aid iﬁEIuGMbWro%¥§9é}|dﬁBm BBsTER7! days tdrhRd including

event will occur fromday 10 to and including day 14
aboyt4Qdaysni ti ati ng t he

Instead of harvesting the tumour-reactive T-lymphocytes when the CD25 marker is
down regulated, they may be subjected to one or more additional rounds of phase ii).
This could be beneficial to do if the amount of tumour-reactive T-lymphocytes obtained
by the expression method is not considered an effective amount to be administered to
a patient suffering from cancer, or if the patient is in a chemo-therapy treatment
regimen, where it may be considered beneficial to postpone the administration of T-
lymphocytes until the chemo-therapy treatment is finished. In order to determine
whether the tumour-reactive T-lymphocytes should be subjected to one or more
additional rounds of phase ii) one may look at the level of IFN-gamma produced, and/or



10

15

20

25

30

35

second phase ii), i.e. normally the cells will be

harvested fromday 10 to and including day 14 after
WOi200%17a388ng t he second phase ii). Accordi nglyPCIRP2006/012304

entire process for expansi aR of tunour-reactive

T-1 ynphocytes according to The invention may in

the g)gél SlLAbef ahﬁﬂ'foﬁp F@a%h\%"f Iﬁﬁprﬂﬁgt%sto@ta@rﬁ% AritporiAd @?r@@é)éﬂ of

days, suc .g. fromabout 26 days to an
CD2,md theiaage &tﬁollEN-ﬂlﬁVda}Q:ﬁO pg/m&rpdwenmeywrm ayless.sush@s. e.g9. 20

pglﬂwlrbqltﬂ% rﬂgd@% cgzl‘é(é a%élgmh@k?&%n@b%%‘f? ce‘l@a@%sau?factﬁw

rom abou ays to and I nc
addmoaaldalyms Qim:djase trmapbeinitiEredibgginning when thecnaigritypf T cells
t
are é’b% nre_érgté a?tYé Ieééllﬁ{aﬁ%d/h 8f thtgg'gl\f@gé%éw%st %atlon express iCsts)
anddkwvaby egsdeptiie to t&sémda&yn be subj ected to one or nore
addi ti onal rounds of phase ii). This could be
beneficial to do if the anmpbunt of tunour-reactive
AfteT havepttbe yurasurabactiveddlymphotitesnpy be pugfiechipit arconyentinnal
n ere a
medi 3y SRS o By BanGiehtls GATURE sich o a@ﬂw'g?? BleBilrk s ©
poﬁwnodfmmmwmctlve é‘dymemcymgnayehe swmrby ireezing,ini@esuitable
[
frecG R8I SraFRE g ark BURGTHARS Ryrholf.-BaE R B0 es.
finished. In order to determ ne whether the

MetEHHBWreJtﬁr@m'Ve T-1 ynphocytes shoul d be subjected to
or nore additional rounds of phase ii) one may

TheI tomloulateat:me T-wmephocytes PRtainedrhy aivigwieved, exaaagion trmiwd as
d
coskl T T g gl § SRAREO g

disclag® of Beaptasdio opiginrr fengfiegting wawiunregsessiansin a subiset a@vmg a

tumgu%%hezrge@gq%qﬁﬂglhgraﬁmrﬁ?géhﬁa the §§t§ectqﬁ‘ gé@d thteF%'bftaHteﬁlectlve

re unsatistactor t1ona
amauntiatiemolr-ragtiee Tilymphaeytes dcaerdingtte theplayemionng when
the majority of T cells are CD25 negative (i.e. |less
than 5% of the T-|ynphocytes popul ati on express CD25)
Thezmethoth desdsiped hstaip malibe used ferdegatmenttaf @ny salid rgoplasm of

eplthéfaY?tﬁéngE rh 8P Whrith ita(® Ia- inity Qﬂh%&ﬁ%amlat% s%ch as

any convent ona means, such as, g. Yy
e.g. u@r mpetbital siepplagma ¢ig: sarcinomss indhe kregst, C%lom:m@p'leas bladder,

smdﬁrqtbgﬁﬁ Apr%@%iéb%gpﬁ% vhiRg, 5\%‘?9#"%( rﬁ@%ﬁc‘ﬁ?mgr hadpRisRfd §S

ezing in suit freezing
sarqm@ﬁsumthﬁ jpmts hgnes;gwqq:@smg tpnmqnﬁ)anﬁ@om@aematologlcal such as

|ym;%ﬁjdmég chree%% MSg%allrbéEEEQﬁ%t@ tgtﬁ&hgg of treatment The

unour - r eact ocyte ai ned by an inproved
expansi on nmet hod as descri bed above may be used in a

The'BRREn bPan EfEANE RthRInBSRLASL-4EHIRY T-RehdHoeHed is depending on
the specific type of lymphocytes, the ratio of memory to effector T-lymphocytes and on
the severity of the disease. However, in average a minimum of at least 10 million, such
as, e.g. at least 20 million, at least 30 million, at least 40 million, at least 50 million, at
least 60 million, at least 70 million or at least 80 million tumour-reactive T-lymphocytes
may be administered. The present inventors have not identified any upper limit with
respect to the amount of tumour-reactive T-lymphocytes to be administered in a single

dose.
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di sease of neoplastic origin or for effecting tunour

regression in a subject having a tunour, the nethod
wocoem7i3s8ng admi ni stering to the subject in n@EU/EP2006/012304

t hereof an effective anount,,of tunour-reactive

T-1 ynphocytes according to the invention. The nethod

In a‘ﬁ)?éf@ﬁé@@n%bﬁ&’ h*@nf‘tﬁéﬁﬁm'@@r—#é%@ﬁbé‘ 'P-Tyrﬁ;fh%@?t@? fdr a@FmﬁQtYatlon
solid neoB'@asmo epi thelial, nmeésench

COmpFisRsd FoyPiationef Qjﬁeﬁtqrﬁ 'amyh%rvéﬂsaﬁddaﬁmpa/cﬁimﬂm%tséH\/'Ofe
speélﬁc fre@Bmoun® bf @RRIuRFattive ¢Qﬂ+1§|$d§§te% cﬁthérﬂéﬁbﬂ&@'ﬁé mdy be

breast, col on, pancreas, bl add

from ahqus BpHes abpbM%¢ -‘élch@ér 99xff°’0@|b9‘dt 40% 19 ?fé%ut 9P& from about

msﬁibﬁhw%lor ﬂ%ﬁpé&iﬂéo% t8-abdat 79 B! d“pérbéhthg’é bt éﬁector T-
bones, nuscl es and tendons and sone haemato
lymphgeytes drom, aka 1%, toraboutase ICH #Scas- ﬁreab?%%go"/oéogbwt
509 &1 RdrR 3BSut 36@@@@5&!9'40%0” of an effective anmount of
tunour-reactive T-1ynphocytes is depending on the
specific type of |ynphocytes, the ratio of nenory to

The gfnfr\@ﬁrtr‘é%ct};/e' PVRPHOrtES niHyhedBrrklifted QY& pHaymBEe tia8!

I sease. However, in average a mninmumof at |east 10
comppsitipnauitablecier parenters administsation to thepatienbsHchaas. Edast
mtra??lgné%é it@RrteAdl ingaHecdOomhirhpéifonafhdhpistdatiod m |11 on,

[east 60 mllion, at least 70 mllion or at |east
80 mllion tunmour-reactive T-I1ynphocytes may be

WhéH#ﬁb"iurﬁB@rﬁ%@cﬂv@*ﬁlyPﬁ&r%@ﬂbs 'aFé’éiﬂﬁnﬁfs&r@@M&reﬁ@i'ally, they may be
Identified any upper limt with respect to th armnﬁ

formyfategifoRn SPORIXMEEUM. | &b AGeSAiYE hegng dhesAIocicly &8 Blagd.
and%oﬁ"ipﬂgllnﬁ o8 Bf nlofe QUMtﬁ{c%%rp?&eﬂﬂﬁ@difﬁ@étldnftﬂ the cells. A specific

tunour-reactive T-I %‘t es for admnjstration

exa@@l?quuas%gtaalemﬁﬁwﬁa% ?8@% a8y LY ComRripgHRIP e hym@n

serdﬁ?%ﬁbﬁﬂsud‘@@@l{ F% 29K &P e Ll AbdrkiA o@[ﬁﬁlﬂ@ﬂ Y%human
tunour-reactive nphocytes of the nmenp

seruia albupyR- f@éﬁﬁ’aﬁs%‘{%’ agpinistration the &eﬂce&%ratlﬁef %g}oah{gactwe

T- Iy%ﬁ@&ytéé)l%tﬁé’ cé‘rh?égltlcﬂ‘pt%bé‘ ddmihisieed n&BRPANY Resikih tREPAnge

from about o about 70% and a percent ag\fe) of

fronzeewspoﬁrmﬂﬂ%wneecg&y&s/mwaﬁ?'awe@bﬁ milionymphesysgs/mi

mecﬁMﬁ hs\&H.as€e @:, froht Qm@*@@hn&ﬁ%hpm&y&hﬁﬂ&@.om tbraBbut 3
out 30%to0 about 40%

m'"m FW"?RSWSK‘?F 184 mgdiurp.rorp PH&‘I?%P( %aw!a@ 'amaﬁa?m@umeew to

aboGOIRARAH IyAPhEsYtésIMI ﬁleﬁmﬁn eXFER aBs@! 1 vnNyBphicdytesmimedium
the patient such as, ., intravenous, intraarterial,

to aP?Htr W@@deP’b‘?CYFW'F%{B% 'U¥onal admi ni stration. Wen
the tunour-reactive T-1ynphocyt es are adm ni stered
ed in an _isotoni

parenterally, theY na befor h
ThegomPgRition camPising M’dﬁ??ﬁ%@u RevientRay BR .aEWysts@ed as a
singhd @8 oraniltile dBséss |Itnﬂa)DB@|rm!seﬂva@r swh3hadees

preventing aggregation of the cells. A specific
The treatment method may be performed once or repeated depending on the severity
of the disease. Furthermore, the treatment may be reiterated upon recurrence of the

disease.

The treatment according to the present invention may be supplemented with any other
relevant treatment for cancer. Such supplemental treatment may be given before, at
the same time or after the administration of the lymphocytes and it may be given at
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exanple of a suitable nmediumis a 0.9% NaCl sol ution
conprising up to 3% human serum al bum n such as, e.g.
WORg0Y@w13% human serum al bumin or up to 1% hunRCTEPRNG012304
al bum n. For intravenously adm nistration the
concentration of tunour-reactive T-lynphocytes in the

frqu@r’lHPébSMrhﬁﬂ thobfér 30¢H féftinRhRIARQIEBE bXarhpleSf $lsplemental
he range from about 0.5 mllion |ynphocytes/m nmedi um

treatr@eraHfanenmotmerppy 8Rd thenBocyt es/ M medi um such as,
e.g., fromabout 0.5 mllion |ynphocytes/m rredlumto
about 3 mllion | ynphocytes/m nedium from about 0.5

Kitspi | 1'i on | ynphocytes/ M mediumto about 2 million
TheliWEANOS iref FIatBB 6 kiR 18F udd iR MBIABY adcdFtingit®the invention, the
' ynphocytes/ M mediumto about 2 mllion

kit CPVWﬁﬁ'BE?t"@%‘;"WF' fwwltmﬁlo'Tﬁ%TmevtﬁﬁoThecmﬁﬁwmﬁxg be any

suntéﬁlérgéﬂ'un{ f8& edrin, sUéHEBOé??jt ARMVVEPIIE 1640TIDMEMS $FEMS 2
single dose or multiple doses. It may be i nfused over
1 to 2 hours. The treatnent nmethod may be perforned

The%%a%ﬂﬁ@@&ﬁﬁ&@e%@%%d}g sOBsthh@sI6vainuiatindf aéthating and
di sease. Furthernore, the treatnment nay be reiterated

dlreatp'mum@euma@meewfm@mv@ﬁs%wle#ﬂfesqchéapﬁén?es may be

tum@@rc&rrﬂbagnﬁ rf Q@bﬂéﬁ@e@%vln@‘é@%k@@amﬁy Qﬁva?é‘@meqm?%%btor
W th any rel evant treatnent_for cancer.

Sub%tab‘iﬁsm@ﬁwm of upuaaYiaHe Ikel2Roen tevielimpbpeytes. saPst@ﬁ%es capable
of aﬁ@ﬁ@mhhg‘?}e%lo%bﬂ oftTihe tg&n‘l' -Wn%rfo@%t'e@ Rin8for Estances promoting

ytes_and it_may i'ven atfrequencies normally
the G%\@PWM%EW tyrpééi-hrmhecyt% 'sui tabl e exanpl e of
suppl enental treatnment is chenotherapy and the li ke
Kits The invention further relates to kits for us

Morg SREGifio BUSH EUPRIRIRGS 1A% BRaILr 4 JIRKSTOR:2 RNe aRy-{L-4 antibody, anti-

IL- 5%&196dy8 laRgH12 1 0BAGBEAY RL7 GUlbi Kot sHy/@fIL Bl yrphocyt es.
he medi um may be any suitable serumfree nedium such

as e.g., AW, RPM 1640, DMEM or MEM The kit may

Theﬁdrtﬁﬁé}ﬁéls& eHRpfiseEa PREMtce (TP corHPSJitRIiCRfablefor intravenous
stimil ating, activating and directin turmur-reactl ve

admmisiaHIRo LR e%arnéﬁsﬂ&ﬂaéG,OfBPO%twm%B% fhigg RgRUlation of

tumbUrRRHEVEET-IyRhodytbs Befdre Surhmistages havi ng agom stic
activity towards the IL-2 receptor, substances capable

of up-regulating IL-12R on the T-Iynphocytes,

TheXiths4)PA66 sordpRsEdbie 6f marelsyaingéZtdhgpridaiged tymmrrtod@ﬂocm such
type T- Iynphocnyt es and/ or substances pronoting the

as €3\/B¢ BPPREMENIANCHIBPOVGpe T- | ynphocytes. More specifi c,

such substances may be IL-2, interferon-al pha,

anti-IL-4 antibody, anti-
The kits may also comprise instructions for use, such as, e.g. instructions in the form of

computer software.
Figure legends

Figure 1 illustrates that the sentinel node is the natural primary site for the presentation
and activation of T cell reactivity towards tumour antigen.

Figure 2 shows that initially sentinel node lymphocytes are activated with tumour
antigen and low dose IL-2 resulting in activation and expression of the activation
marker CD25 (Top panel). The end of phase | activation phase is defined by the
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IL-5 anti body, anti-IL-10 antibody, IL-7, IL-12, IL-15
and/or IL-21. The kit nmay al so conprise a

wophereTasssut i cal conposition suitable for intr@CEmPae6/012304
adm ni stration. The pharmacgutical conposition may be

m xed with the popul ation tunmour-reactive
decr-gagé(dmm{ié(rr SToeioEdspidisng r(5152‘50(@ott3—r|i'\epa'ﬁl@F) Wﬁ!n ﬂa|s§ €han
nprise one or nore syringes conprising node

5% DUBQIQD4 Tserdlh express §D25rhashdlds tmquow@vre&b@vl@tlorrn@h

antu%ér{s may al so conprise instructions for use, such as,
.g. instructions in the formof conputer software.

Figure legends Figure 1 illustrates that the sentinel

Figd?é’g‘?lll.jsﬁ'afegQhéﬁi %@ll aﬁ& 'P'?@éé’ Il 3kfitibR Fedui€ |rpé)§‘p%ﬁelbﬁta'n8n

actrvation o reactivity towards tunour
enrightnéenjef COA" Juelper 0§Hﬁ3vvs that initially sentinel node
| ynphocytes are activated with tunour antigen and | ow
dose IL-2 resulting in activation and expression of

Figureié ilustratestthasin ffhpseet themaority ohcqlismee naive Dk csfis or
acti\PJ? @Dbgaé%&@t EAR fié‘r%és% I%E'nﬁ‘a?&ntg)bf fhaedfs hRASHELL- and

Bott om panel )

are YPBROSasRl _mm@wwegﬁgé%ai?ﬁeq%meﬂs &S24 d cefipare not
exp%’ggﬁ th pr‘eﬁr*é&' %r‘n?ig ﬁgdé“hbﬁ erﬁéléfﬂm‘é %u@ﬁ‘\eWaFé"sé’éHdggen

ust s that ase I and Phase
lnﬂamwatomar@ﬁs tnémﬂt{@ph?ﬁ'ce@(ﬂafﬁﬁal on and enrl chrrent of CD4+
T helper cells. Figure 4 illustrates that in Phase |

o8 B B RS7 1P PSR AR (o i

lymphegjcytes), seofinel hedese(SN) andearGpeievantdyriplanede dhpdssutsdn no little

I and effector CD4+ T hel per cells. CD62L- T
'FN%??@%{?@ not expressing the preferred | ynph node

hom ng nol ecul e, thus they are seeking inflamatory

Figuté e filustratas haty atdraéxpaneiogaditer fhiageriy thehmnwa dosendgpendent
cells stinulated in_Phase,l fromthe tunour (Tunour

increase; in @ptesnIeRePRBMJE Ve PAURiBRt i nel nodes (SN) and an
irrelevant |ynph node (LN) results inno little IFN-g

Figd?% QA isdtiafey thbi ﬁh@r&pﬁnélbﬂ\ WAl RfiRtioh MAdtoddI tpRémEEB ARS eRPansion

ter phase ii) there is a dose dependent increase in
of aptigangenecifie Jeerficaionesrag- igvestigatgditydhe seipglivecer7ichment of TCR VB
expnlelsEIHﬁt rates that the expansion and activation protocol
onot es t he expansi on
Figure 8 A-D are CT scans of patient # 5. After transfusion of tumour-reactive
lymphocytes the patient had total regress of liver metastases located in both lobes
(which had been declared incurable by liver surgery), normalisation of CEA levels,

disappearance of ascites and was physically well fit, exercising regularly.

Figure 9 A-F are CT scans of patient # 10. After transfusion the patient had regress of
liver metastases and ascitic fluid. He was in fairly good health and further imaging

showed stable disease.

Figure 10 A-H are CT scans of patient # 12. Three months after transfusion he had
regress of metastases in the liver and lungs with almost a normalised CEA level at 5.9
(Normal < 4.0), disappearance of ascites and he appears clinically healthy.
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of antigen specific T cell clones as investigated by

the selective enrichnent of TCR Vb expression. Figure
woRoew13s8e CT scans of patient # 5. After tralmSTEPR@0/012304

of tunour-reactive |ynphocyhes the patient had total

regress of liver netastases |ocated in both | obes

Figur&Ry %HQJV@? Iﬁﬁﬁrﬁbc?%%g@i&ﬂfof fHelExpRds8ioRYof 0D Whith Ve ¥lained

nor mal | sation di sappear ance of ascites

for tae @xRiassiphoEC 2P pYd e trafTSiCE'Pt'Oé‘%é‘PtEF EPXiy} 3tdae Paginging (A) and
at th'é' é?Hdr(E) 8f 4h Ex;?Jn§|o§TIﬁ%ﬂ§‘ gpa?ntal Rﬁﬁ'&%bf 5019 T I%bﬁécytes

t ranstf usi on &ytl ent ess of

I
expr@és%sirf@s?e%a%@g% elsiof G025 wUSHﬁerWﬁ%d A% feca NV\eg%’oof the
expMA Qvég%ﬁdﬂrmerbﬁﬁ@gggvégﬁﬂﬁgnﬁd sl Baﬁ’él ase.

Figure 1 are CT scans of patient hr ee
mont hs after transfusion he had regress of net ast ases
Exahibiédre liver and lungs with alnost a normalised CEA
evel at 5.9 (Normal < 4.0), disappearance of ascites
and he appears clinically healthy. Figure 11 shows T
Exa Rocytes gated for the expression of CD4+which were
stal ned for the expression of CD25 and the
Expapgiencafitymos-reagtiver T-homptoetes he begi nning (A) and at
t he end (B) of an expansion. Initially (panel A, 4.8%
of CD4+ T | nPhocytes expressed FoxP3 and high | evels
Idengificatiop=f senfing! nerastwas deneneropesgtivelyt ugingthefgntinel ppde

tech‘?n € NBHERY, "1‘ n’ﬂ%?PaWHueW@Ws |ﬁ]5ct$6 GertBt, PabBs LA distributed
Y% (panel pansi on of

. _Exanpl e
SUp?rlrJﬁ'ﬁLM’ mrt@%us,@rp% amqnyﬁmwyz% %t'ara Ve fq teatmigHtess one to three

mestRErt MFhpHMAGKRS WEe cBRRfedPLORRER ééﬁﬁhé’l rHéskd detd@arked with
sentinel node technique, Briefly m of Patent bl ue

sutusgseanshemaypd dsasf ipaiget bepe npawsre@t)nebmsantgf'ff lyAipheitpde, distant

fronﬂrhe%&beﬂ Hak YaidoNdértfied BhA FémaVetata Editrg umour . Wt hi n
five to ten mnutes, one to three nesenteric |ynph

nodes were col oured bl ue, these sentinel nodes were

The ShRS- Md Forssdntih&SyApR nb&é@w&‘é dus fendtf aHd Emhl thiRices

non-senti nel nesenteric | node, distant fromthe

were takg0 fromiiie cente and diq qulpﬁerVaﬁae Fesvol b hyapnedes; weje sent

for hTélSpaﬁﬁ@lbble&I' exaﬁﬂﬁ’atlﬁﬁ "é'cé&ﬁfnb"i@ rodtinERrodeadRs AVRIrEofGhé tunfbur,
hick slices were taken fromthe center

mcltsqm 2 ﬁ@ma@rqu\nyaswm@af%twezﬁ alsq, eemauedfonTsararchayposes.
sent for histopathol ogi cal exam nation according to
routine procedure. A part of the tunour, including a

Cellgsfiiee of the invasive margin, was al so removed for

Phds6% Safig achvatRpS es .

The sentinel node material was kept on ice and immediately taken care of using AIM
V® Media (Invitrogen) at all times. Single cell suspensions of sentinel node
lymphocytes were obtained through gentle homogenisation in a loose fit glass
homogenisator, and following homogenisation cells were washed twice in medium. The
sentinel node lymphocytes were put in cell culture flasks at 4 million cells/ ml and
interleukin-2 (IL-2) (Proleukin®, Chiron) was added to a concentration of 240 |U/ml

medium.

Autologous tumour extract was prepared by homogenisation with an Ultra Turrax in §
volumes (w/v) 2 x PBS followed by denaturation for 5 minutes at 97°C. Three to four

days after initiation of the cell culture autologous tumour extract was added at a
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Ce// culture Phase |, initial activation The senti nel
node material was kept on ice and imedi ately taken

WO #076388usi ng AlM V(r) Media (Invitrogen) at PQITEP2006/012304
times. Single cell suspensigns of sentinel node
| ynphocyt es were obt ai ned 2hrough gentl e
%@1@98@ bfs?/tI b@ "Edr Torfy-teRR SBitdrk thedb s e R@;Ste?ﬂ b %@l Heubatafl at

[ ow n eni sation cells were washed twice in
37°Grend g C hénéa Q 1t i-2id dmediaadded pvery nkfaysput in cel |
culture flasks at 4 mllion cells/ m and
interleukin-2 (IL-2) (Proleukin(r), Chiron) was added
Phase llaa¢ltyat@nendexraisien 240 | U m nedi um Aut ol ogous
Afte} "l'glﬂrda%meaé‘éll dﬁlﬁﬁreg W@ﬁ%lt@ﬁéd h&mag ‘é%br%@&bﬁ’ Bf @DQ@ Wﬂen

Tarrax i1 n vol unes (w
the d@rnbermfmzﬁ\ewssmgrﬁqﬂaﬂ\% dﬁﬁ'“@’?'?,d waVe‘ie/o the Wi'érweways

restfﬁﬁdlﬁ@d '.mpﬁésaetn gﬂgu% 2 BE ttLhdditfon Jf‘éﬁﬁ)l&b‘dk(?ur%@ﬂé(trtaémlﬁ

extract at “aconcentration of .
congentigtion pm /éQ® thar efficipnt aatiges nxme@taé@ﬁtautqw@t@e‘fﬁi\ﬂc were

collédgf}i‘gﬁ ?lcaﬁ P%i &PEUQ (iﬁ?e%n@@@s&é@césud%gélmba@%élated

ase ) activation and

withe2608riad éﬁd Aﬂ‘ﬂ%ﬂ‘toﬂbe 22" eMtpees: Tareecdays @ffet igstmulptipr interferon-a
(Intrgngb' ih %Bﬁg 1f09r50tor|9/rﬁlxé?'rdea3§|' 1012 Shibb&Pwas ¥iEy fohfc dHé@Pl%tlon of

ressin ells was di m ni shed bel ow 5%t he

2 ghl. PO o et ILnia (A eaimi s ARe o TTerppansionin Biet Ke
prorAGkaiihd o bf M?bfb@uémbm%u@xt ract at a

concentration 1/1007 For efficient antigen
present ati on aut ol ogous PBMC were col | ected using

The%agcﬂe'forg FaHSuS BH% ﬁ?@?d’tlénﬂﬁé gélpétﬂ!u%&ﬁére s@gject to purification
hcare), radiate 00 rad _and added to the

usinge lflcelbP@queBLUSM@ers@avgB'aw'@mceﬁe§E.Hﬁﬂ'taﬁarshm order o
retrlbﬂé ﬁ{ef\ﬁé@é‘céls(ul\ He QUiRle. IOh theRRy of #5hsriior Me'ﬁell@%r@ﬂbéhed

-4 anti body was added to a concentration of
twwm §all® &oblt@ndaytnumqu@ Raxteidfiaflo)9 Wﬂé"'aﬁéét&r)t%‘dtth%n
tran%%ﬁ% QWah&ePBQonﬂtQinﬁlbolmtﬁ)o' I8 S hlir s dRitionfNd91% Human

prod u0|ng ay before transfusion to the
SeryraAliiving Raxtes Invesiioationsongsiceotialpresance wepr PeHeTERd; RS to
tranHﬁleE Rfdsidre!of tHRAGENS wWeké BefdiRaduARY BLOBGUrS Gﬁ@ér pr@éssuonal

Heal thcare) in order to retrieve the viable cel in
medigab SURRVISIB. On the day of transfusion the cell s vvere
washed twice in Saline solution (Natriunklorid Baxter
Viaflo 9 /m, Baxter) and then transferred to a
Imntqnawgfcafe&g?t/eant ai ning 100-200 m of saline solution

Furtﬁ@:dmﬁ%r{dvaml SeAIuaoN »bé%éﬁdrﬁeahehb trltld?f\/%bbllé]ﬁhymﬂﬁne

m crobl al presence were perforned rlor
|ncorporat|on proliferation assays. An aliquot of Sentinel no Iymphocytes was set

aside for this purpose, a single cell suspension of non-sentinel node lymphocytes was
obtained by gentle pressure in a loose fit glass homogenisator and peripheral blood
leukocytes were purified by Ficoll-Paque PLUS (Amersham Biosciences, GE

Healthcare).

Cells were resuspended and washed twice in RPMI 1640 (Life technologies) containing
2.5% fetal calf serum (FCS) (Life technologies). Finally, cells were resuspended in
RPMI 1640 proliferation media containing 10% human AB serum (Sigma), 1%
penicillin-streptomycin (Sigma) and 1% glutamine (Sigma). Lymph node cells and
purified PBL were used at 3x10° cells/well in a 96-well plate and stimulated with tumour
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transfusion. Infusions of the cells were perforned
during 1-2 hours under professional nedical

WO007¥388i on. | mrunol ogi cal eval uati on Furt hePCT/EP2006/012304
i munol ogi cal eval uation wag perforned using tritium
| abel  ed thym di ne incorporation proliferation assays.

honﬁ@eﬁétb%@t‘édqfﬁ@GHHOVU?'CMQO'MFWRS%@% w@ﬁcaﬂ@s Feslifétation

for this purpose, a_sin yspensi on

was;BeasyEed pheay Adkiand }W@%ewésum ﬂthm?éfbe/w?" (funerskam) 18
houRy §tRoF ¥ RarvBstihgl S89BIekiers saBiectBe P aamiladdrEoumlifg.

peri pheral blood |eukocytes were purified by

Fi col | - Paque PLUS ( Anersham Bi osci ences, CGE

At théeatbk loe eémauuu@lshﬁmms@s 6ﬁ§M§ﬁﬂBG@QeIB%dVF@5Lh$@I' thé,M ce
in RPM 1640 L e technol ogi es) contajning 2. 5%

measgremens of liN- pvc%fre(tpnfwe&e ar%@me%%weltplﬁ with @@M %e"sfwe"
in trifRESte WRRUYSRBGIRSN dgenBRMilLiRH) 1 @éﬁdj Hf1©036ﬁ ®<5h AEQi y/ml

contai ni ng 10% human AB serum (
(Sigmani the amaurof sefreteddN- waaﬂmasaﬁﬂl Vilf% %ll-'§t°‘e(h‘f~‘ﬁ‘@" IFN-y
Duo@gl mms é!rﬁ?ﬁor}ﬂ&%lr@@ud&nﬁaﬁkswf,bélé@garﬁ’abs Wethe tHisiRgtes

in a 96-wel | ate and stlrrulated

3x1
(F'QWQW ﬁhWSlﬁ”ﬁcﬂ‘rﬁ@'éﬁ‘éliuéeﬁﬁqrﬂR'%°fltﬁiGBPerﬂ!?tht ¥#S espevRd ARd

IFNPARY IL(-A‘ISESEFEﬁod ﬁ‘leb&urgb '|rf3ﬁ‘| ﬁ’é‘atesqhiﬂ{ E[I@A@(‘I-I%WN Duoset and
measur e addi n nCi of

HU"IBEFIIWWQP%%GR%%ISYSP%K@HHMQIQQ”H s prior to

harvesting. Sanples were subjected to scintillation
counting. At the start of cell culture, stinulations
Flovs £ytoel angiiee<el | s and PBL, for the measurement of

Cha'ré:d\tbnéétléﬁﬁf &31is Whs p@ﬁﬂbﬁn@@ Léing few cytrén%@ry\/iﬁhéllypzlnade% from the
1 05 cells/we |ntr|;)llc te wth t

senmﬁmg@éato@ sﬁnr'reﬁ'@edi/'iwgrﬂfdlf o e GOk AT 8 ﬂiﬂt'ﬁ?' node

Gird g Bbh %ﬁ@ﬂ%s@%p‘i@\h%ﬂﬂkén@\}e W@tﬁr@é%eﬁﬂf fl
ach\I/It gm\h% HumanuIFN- Duoset R&Drw orflow

cvt%nmtwmf@'y§ebe¢q{latvmﬁe muhatﬁs Hretd @@H{ﬂsé%%&s Stuwe'emented with

2% chpéddcm@J% NalﬂaqPAcsﬁ)uffeAtw.tmt@aateQfagé:ﬁétl m&kbisUbEifmune
npl es of the supernatant was renoved and

cell BbBPPYIBLPRY PR OrARRIOGHS ar?"l’?tl%l(F@ere W’tqﬁé)EﬁP@an es
conju Mlﬂh%or@b&ﬁrﬂsom yERABNFITC) 4ghMetat follBkiAgIiaikerwere

E ure A_and 6B). w cyto nal
usegs 086 HiA-08 EDHOBA. ED2Becniusain v ARFoBORNE PERFDS2L
CD 1Y (CUBBRO, GDEE, barluhyatea vwstﬁIﬁeiudfniroombmhs;mmdteml(Pemma CDs,
on-senti nel node, fr &ﬁ‘ Fromt he
CD%@HN”H%‘I“%@@"HE@(WFW'”6‘}%’}) AeS DR @ﬁ?t ure sanpl es
were taken every two to three weeks for flow cytonetry
anal yses, Cells were |n0l%lg)gged for 30_m nut

TheS%fﬂpgﬁglﬁq Was gxqmpined using eta mark kit (Beckman 8oulper) %x105
cells/tube was stained in 10 pl of the 8 different vials containing mixtures of FITC, PE
and dual-colour FITC-PE conjugated TCR VB antibodies and with the addition of CD8
PerCP and CD4 APC to each tube (Figure 7).

Example 2
Treatment of colon cancer by administering tumour-reactive T-lymphocytes

Identification and removal of sentinel and metinel lymph nodes from colon cancer

patients:
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2% FCS and 0. 05% NaN3 (FACS buffer) with anti bodies

agai nst markers for imune cell subpopul ati ons and for
WolgemiTesspt e activation (Figure 3, 4 and 5). ARCITIRPAI0S812304

conj ugated w th Fl uorescei pgi sot hi ocyanate (FITC)

agai nst the follow ng rrarkers were used: CD69, HLA-DR

Slxt@f‘ﬁﬁfén&sg?[?géwosée Wlﬂhgﬂcﬁﬁcdﬂcéh sRWErea NitdenmérPith an average
6, con

agest P2 yPAfisvars |SB+daf-&h17Pt'erﬁ? wees 'ﬂ'S{OPg 699'0%38%?39 as Duke's C
or Iyqﬁbr‘égﬁéréféléﬁ 3 PatitintPRity DOk 8 B With fgre ssiveldmoliP3bradteiistics

he Vb-repertolire was exani ned ushggethe Beta mark Kkjt

suc'c B& sleREations Mas@igr orperinguratinyasion e andai4qyvever liad
earl@r b@én Eﬁ@lcgladﬂréétéd 80& to/EAGS carRE ahdhH\l hBl Xédlnnt @l‘Sease with

| -col our FI TC- PE conjugated TCR Vb
metaﬁﬁﬁmut@%"\@fﬁdﬂw lpralketiical gammiter appreyss e study and eaeh

paﬂéﬁ%aﬁ@ ifleeted ddpgentti gure 7). Exanple 2 Treatnent of
col’on cancer by adm nistering tunour-reactive

T-1ynmphocytes ldentification and renoval of sentinel

Iderﬁi‘ﬂ@'atl&tdf REhtidey PR e Addés WY GQﬁé)ﬁtrﬁé;%?Sf ively. Mobilisation of the
pati ents: Si xteen patients di agnose col on cancer,

cologwuwe#aﬁtea\ﬁas achieves Py divisionR a%%rgé a%%*lqns iBOrdRe R s
famlﬂ%%ﬁe’éﬁ%rﬁ‘@f tuﬂﬁ@hi & ﬁmeg@ﬁtéryhln‘#cﬂ&@é Waﬂém%é d’ye (Guerbet,

ssified as re were als

Panﬁbwp@rﬂlgtnwtﬁﬂ smﬂg"vsnm peragRyproved the &umﬂyurW'thm five

minGtRa! GHe t8thiak infesehteria IﬁﬁpNh@dﬁsﬁﬁér@ %ébouVe%S&u@; Ahedd sentlnel
er| neural invasion. Patients and 14 however

ha
node‘amer%mafs@arvv'@lﬁu&ar%ﬁn? rqm%ﬁdwwae(%ﬁeets%waaaweekete One
non%ﬂtnﬁ@%é&éﬁte’h@%dtﬁrﬁﬁde‘j dREMS foMi the tURS@SWaS RandI&d tHe&ame
liver. The local ethical conmttee approved t he study
Wa¥and each patient gave infornmed consent. ldentification
of sentinel or netinel nodes was done

i ntraoperatively. Nobilisation of the nic tuno
Thegsentnglnanchoan- mwewmawpg%we@f%é’f h?'gﬁfé&mau joki s were

takdnfréh dRE cehtré aklIthé PeRphdty PESE réit obthd W’r\fmﬂ néded were sent for
mesentery. Injections of Patent blue d Guer be

nistpRathalgaiclrxaplingtion Aeeing, Deiopiins AIacgde. Glece phthe tumour,
mcwwa@ahbﬂﬁeumsi\fe MBighi, Wakiuged Forrantigen preparatient hr ee
mesenteric | ynph nodes were col oured bl ue, these
sentinel nodes were nmarked with sutures and renoved
Thewmahédwesrcﬂﬁaﬁéd AOmMAE IFAPIP hedés welkethB® exp&HtednR! described in
nmesenteri c | ynph node, distant fromthe tunour, was
Exampifii-ed the same way. The sentinel- and non- senti nel
| ynph nodes were cut in half and 1Immthick slices were

Administration of tumour-reactive T-lymphocytes:

16 patients were treated with infusion of autologous lymphocytes expanded as
described in Example 1. On average 74.7 million activated and clonally expanded T
cells were administered as a transfusion. No toxic side effects like fever, chills, malaise,
severe fluid retention, pulmonary oedema or respiratory distress were observed.

Follow-up evaluations

Follow-up included clinical examination every third to sixth month and control of CEA
levels. All stage lll and IV patients were in addition investigated with computer
tomography of the thorax and abdomen. The patients were followed at regular visits on
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taken fromthe centre and the periphery. The rest of

the I ynph nodes were sent for histopathol ogi cal
wOoexnemi7Tm3ssi on according to routine procedure. RCHRPCE6H2304

the tunour, including a part of the invasive margin,

was used for antigen preparation. The |ynphocytes

avee@%%m@mﬁﬁmm&ahge Isym? %E&Qﬁ%u\éﬁuﬁ; firhe Waensmemhasom of

described in Adm ni stration of
the {6 patignty whe had @eqn treaisd yvithinfysion of etologaus lymphacytes eight

hadtk'hS@F\ %télﬂttfﬁbtbﬁgée%' éi'&ilé@j‘noégt Pélﬁ%ﬁén& Yé’ﬁéﬁifé@)ﬁﬁéﬁtransfusnons
anded as descri bed Exa On average 74

duerw ?nwh regHfEOGRsANd 01 O&tf@ﬁhthegﬁ %’ﬁéﬂh without sigs|of r%'frences
@ﬁéﬁeﬂf whé BSé’raf‘é'ﬂ d%lettB %"h%fllféw Rier nMaétéB@s“an‘a'rﬁg stHckeRérPbeen

ever hi | , mal aise, severe fluid retention,
wnhsut fﬁtﬁﬁ’ﬁr Ays ééaews énomr Bigpier&enst figiesy. s patigtavith liver

metQQﬁ?éé’l@E’ateEm b&HdbRs QW AIcH wau 88&n Eeabwmwéme Ibg dest surgery)
[1Tnical examnation every third to_sixt

hadé@tﬁt regresgfof tiyes metaetpses affer trapgfysion pf tualﬂﬂ"ﬁﬁfﬁ&? lyé?ﬂhgcytes,
andw&ﬁr%rmar@ﬁ*&d ﬁérﬁrangmb%%f [erz28 edem diShppRERINGE of wel%a@&v

he t horax and abdonen. patients were f

phyepalwégelll firand exercsing, éﬁﬂéﬁ"iib!eof‘érfur!@f Rl with liyefgaetastases
had5e&@§% of IRt ﬁféth@Qe@‘é‘hH @s&ét[ﬁu@ﬁe}%%ﬂsﬁgl% hsee EYtireCfo, 11

patients who been treated with infusion of

andggy. cipraﬁge@}ent p?ﬂ)ﬁmmﬁth@a&ﬁt trapgiusiebiagressSf atastases in the

nver“éﬂoﬁéﬁg?ssﬁéeﬁ e 49”%'18 andP¥6) viafH 419B5Sa ﬁ&ﬁ%ny&ﬂctah%\rel at
t ransfusi ons due to known recurrences and out of

5.9 (Nereal 540) sdisanpearanes of aseilgs andheappasrssiiieally f@@éhy
patient was operated due to a solitary liver
net ast ases and has since then been without rel aps. As
Results gppears from Figure 8 and Figure 9, one patient

Slxt%ﬁ Batﬁén‘l@\ﬁnt%&léﬁ Eé‘r%? ot Q&%r?‘éolo?ed@élthl?eﬂ AB@Stac¥WeRe difated
been decl ared incurable b iver sur%%t had t ot al

on gt ¢ Bauth Stogkholar Gﬁﬁ?’&bﬂﬁ%@' and ipeluge a§fushy. Hhe primary

locatidRPE the @aRdrY @\/e|ré’ RO FYdR8uma th Edisrt BeieRBEMS, RaAl colon
normal i sati on of CEA | evel s, di sa)r%yar ance of ascites

desggidlens, 1Hinae sigmojd GRien and { in regtume,Seven siBRigsideul ar | y .
henfi¥¥fedtéthieB el |dﬂaé|dmemb|ectbmvev s@mo@&teﬁsé@@nlae@hdmegr ess

of liver netastases and ascetic fluid

rectymAMPHIRIPG e[S Bearmedy Bwa gatients hagiearder b@ﬁ‘e"&%ﬂ‘?@ AP with

recti@dmiplfa86n BRA siyPnoid ie%écﬁdrﬁﬂﬁfy%k/mhd'eﬂﬂérﬂ%‘ért&i Ilver resectlons
met astases in the |iver and [ungs see Fi ure

due e P a8iRSR. e AAHBRY R TREHTAIES BLIWELSRAREE logatigsyand

had (éﬁﬂfe%ber?oﬁergﬁed dﬂie&@l%ﬂ@ﬂb@ﬂﬁ@hé’éaétﬁﬁi A@ Burdstration two sentinel
pears clinically health Results Si xteen patients

nOdW E’W"B'@ﬂ B¢ reetastagis yyere gﬂqn{féeg, opg Inihe £planic mesgntery and one in
the AREEREASSTShe\Bh 8!l PRKIAE.S%h extended resection of the anastomotic

ileocolonic region with mesentery was done.

In all patients, one to three (average 2.1) sentinel node(s) were identified
intraoperatively by peritumoural patent blue injections. Among the patients with primary
colonic resection on average 15.8 lymph nodes were retrieved from each specimen.
After histopathological investigation of these lymph nodes five patients were classified
as Duke's C and 5 patients as Duke’s B, all of them were classified as high-risk
tumours due to growth of tumour cells along nerves and in vessels at pathological
anatomical investigation. Five patients had distant metastases and were at time of
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on at the South Stockhol m General Hospital and

included in the study. The primary | ocations of the
wotaemrm3ssswer e three in caecum 4 in col on asc@cddP2006012304

in colon descendens, 7 in e signmoid colon and 1 in

rectum Seven right-sided hem col ectomes, 1

meth&thiic Rs8abneEsfiel /SR s B. BWEpRtichtd @f&ﬁ@rﬁ'l’f&ﬂ%oﬁ@ﬁy liver
rectumanputation were perforned. Two patients

metagtasese rin gaditon pentiebao Wﬁf?@'%O&?Uﬁﬁ%wféﬁsoﬁ'lg’ﬁ%scence

act.@tml%ar@%e&{d &HliboliBE ¥gMAYY cytUiEFatiR Yo, warchl.@éxdrey@a by
resections due to |liver netastases. O’]G patl ent had

colopsaneerdnmeyrsafor thppupassioristedt sigrometastasss. Hheictekaratic 20
assERAENRPEIFh R nduess lS)Pﬂcﬁv E}tﬂi‘%fry werd inagrasettwithith@ur

peratl on two senti'nel nodes draini ng t he net astasi s
pathgiqgical gestomicakdiagpesis (ot shewmxesrtdn ﬁﬁ% eptevhergffalsge

neghfivel sﬂﬁntlﬁ@%ﬁfe ?édéoﬂflnd fb%lﬁﬁﬁétholbglbﬁlséda%rs) Mas pukiavs iclhe

resection of the anastonotic ileocolonic region with
cytokerdin ?8RAGRanalyHe. In all patients, one to three

(average 2.1) sentinel node(s) were identified

i ntraoperative”® by peritunoural \Kﬁatent bl ue

Theisenting! ingde is thadireg MR prde; dainingdhe Hineyr #ad s bsrederedhe first
site Bf—‘@ﬁﬁ)‘h' e PRetaM8sid UBari 2t 81) | BUTRHE SEPElRSI r'leﬁéfi’s 5185 kHeSRfary site

from each speci nen. After hi st opat hol og

for the pgtivatign of B iIBMuNgsyatemy EﬁWOHbﬁFé@ %Lv@ 5%&@%@%'%@%
antl§é@§§b§htﬁﬁ c@fis Bekifndate iRtHe s%nﬂﬁél'n%ﬁé whafe &‘ékéntétlcﬁn aefivation

hem were cl assi fi ed -rls tunmours due to
andglonal SYRMSO0 A6 ol erted a9Rinl AT EIoah GOt TRaResetar

.nve%rb fHdRQid‘éérHtaéé‘ 8t P SapuldtiBN @8 I iR &>PAndéd YeePpbpation of
di stant netastases and were at tine ofnetastatic

senw@é sede aeaued dynphesytesdomiswirace culiyig. Sxpansinn andfrappfyaion.
had solitary liver netastases. In addition sentinel

nodes were al so anal ysed by FACS (Fluorescence
Senfipelinple @gawd lywane ?(93 8 AcPoRH{aD beelispagtivated and clonally

expaidedRfaist fhn?&:r antigérs thét RMREIRSSY bR)haPdststl d@ingahe surgical
tunours, for the purpose to detect m cronetastas

procediire: J1 exrast fofeoent yaEwactherary tials fapHsing QB FUtotR e T gl the

aim @Y tHe'Brbéent W%ﬁtdr@wag kCE8BRla Wiotdtol fapinbafdeh ﬁtﬁicélﬁhbnt of the in
anat omi cal di agnosi s EPOt shown) exce in one cas
7 Bls e

viva,|pilipted glangl @@aﬂéeaﬂf elP@ﬁf’?'f?eT hetge © PHioRe fepessary for

the BHf&di0O AINRAbMBf &y@étoﬂeaﬂ 360k Bhd TR ShPErehlidrV/6f émbiyecells.
cytokeratin 20 FACS anaslr%sn s. The sentinel. no

d
Funbirare] DT CHbEe s FATge RISy e Iaa i Lot Gel cshag b the
trangﬂglofw'd’f Th1 ekiiwad fduraRsbe eGMciERt fastha P dell(deattlictRh aal) |

he sentinel node is also the primary site for the
devalepmeat of stiphgtes mellifugnimielre guliuegof smﬁﬁejmoe@apgu'rqﬂ’ebr is,

Iymﬂ?&?@s' rEsfiellis 3 ahd ROVARAANBIKTHRNEIPABsIOR lof T nafsed| Bb!lsaése
he sentinel node where presentation, activation
indicated by the dominant production of the hallmark Th1 cytoklne IFN-y and the

enrichment of a restricted TCR VP repertoire. The tumour homogenate used to expand
the T cells is likely to be endocytosed and processed by antigen presenting cells for
class || presentation leading to activation of CD4" T helper cells resulting in expansion
favouring T helper cells. By cross presentation antigens taken up by endocytosis may
be processed and presented in the class | pocket resulting in activation of CD8"
cytotoxic T cells. Interestingly, in some cases the inventors found clonal expansion of
both CD4" and CD8" T cells.
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and cl onal expansion of T cells directed against the

tunmour occur. The present inventors took advantage of
wot2h07#07p3sgul ati on of in vivo expanded T cell p@OCHIERROGO12304

of sentinel node acquired lynmphocytes for in vitro

cell culture, expansion and-transfusion. Sentinel node

The%“v%ﬁg@%n@é@@ﬂ%‘ RSdd erg@wcﬁlbbﬁ@s af start @8 bkansion was

activated and cl onal |y expan ai nst tunour
107 4roilligarcels (range3f- Qggfm@i°éﬁtm§d'%7 griliens) ceellsveBy t he

chat%'éfeglbéé‘by ﬁé\ﬁ%?ﬁi)me?ry The FABIeRPden ODECHRIEDS! cells at start was in

i mmunot herapy ' trial's focusing on cytotoxic T ¢
average 49 (reede ©36-16 @@éwn §.4Nedi€ing anexpapsien %Tahelper cells in

senfePhBG& ¢ éfn?;faré&‘td’ﬂh%r(ﬂ)ﬁéb@riﬁt‘i’d"ﬁrﬂer@ﬁer‘ahﬁobd‘(ﬁb‘rMQl range 1 0-

Inttrate onal expansi on er cel

2.5)d8gure 24xdmadditipr Bdw@eawtgs & 1Q)I~?@dé\afléé|t"i”{¢é (N'ﬁh@q"ﬁ &?P 56)
werQE ﬁ%)éhﬂh%éh el n6&ed @o?%ﬁrﬁﬁﬂé‘@ell@"v@@é her iR EullREW Average

Furt ernore, In a recept or transpenlc
o]

36. k@@yﬁdmmar@e‘i& wsmm%%@fi ééyq O&H% wg@mommfed closely by flow
cytomégrﬁ}gjt ?:%Snge ly. INKiSIR] the tdvasnUnBEn &t EQIsRizcressbd G 88lls drfarNK

. {ructron and devel opnment of di abetes
cellhgipapregsed almogt ¢qropletein anddhenuabat PifelP8 nb lillerelia Wagd

diminsRBE O &t Pfé}&%&ﬁﬂe 'ugeé1 mot@&ﬁ\'aw t'h@'éxEQr‘?sl&A &ehelper

expansi on o er cel S as 1. ndi cated

cellsjwmmﬁmavsrmmﬂ@mdatl@ was 9215 Rﬁfswnq*ﬁttorwtﬂa) RUtRIIPRRELOU
antn%;mrershﬁeoelﬂ rd$HANE P an8iondf EtﬁﬁéJr rEd&ide TQ%né/as %@é&%é@ bye.

_ tumour honopgenate used to expand the T cells i§S
invelstigading the) Tisell eengotoy VBgeperiaie qfiseatings e@dquawpﬂ depphocytes
r class Il presentation leading to
befdi%?lﬁ tté %Vgﬁ @RE&T hel per cells resulting in
expansi on favouring T helper cells. By cross
e D e
tumerartigengby meaewrir\gaaqtlmailwar@mmwxet M@@lxqtl@n Pf thel Thyl, cytokine

IFN g'gnﬁ ﬁe?‘ tl'hf‘g t)SklnénL ﬁolﬁtﬁ@%@ﬂbgﬁ aérgégpﬁcﬁﬂ {qﬁH&S}Hmphocytes
respmdedigpomLasbmuladuenwnheumnwmmigerqm'th@‘mb predpdttonyaf #N-gtand no

f,. NS i i . r
or 83 Bl FARHRRLO HES ARG TR oSSl d s
respoinaivect eri sed by flow cytonetry. The ratio between
CD4+ and CD8+ cells at start was in average 4.9 (range
0.36-10, nmedian 5.4) indicating an expansion CD4+ T

Six patiepts witle Duke’s B wenettieated indlkestudy riyea patients stagedGiDamgs D

at s%@gb&/ﬁmgﬁﬁsl#@g 'icg{(jhetqflvgﬁgrg{ ﬁgﬁ%ﬁjg&% t@gg ﬁ‘(%png%’tg’lﬁ'd displayed
marked tagegssian df elise@sii(pat &l drel (TS fransfusiop o€ lyemphotytes the first
BT ASH53 1 hes Upfed o 4 58 (ks 8 v
declaeati incuraBledyliver Sepery) (fgnes Anomeitaton PHEEAYeTs|s, f | ow

disa%%ﬂé%rgﬁﬁé & d%émtésegﬁa E‘%‘gé F?Itﬂyn Pgﬁﬂ&lﬂé shBs t&Yr8ls SABEEtases

feased
in the liver and lungs with almost a normalised CEA level at 5.9 (Normal < 4.0),

disappearance of ascites and he appears clinically healthy. Patient 1 displayed a
regression of the size of liver metastasis, and initially a decrease in CEA levels,
disappearance of ascites and she was in excellent shape when she suddenly died (day
191), what appears to have been a lung embolus. Two Duke’s D patients display stable
disease without progression of metastasis or increase in CEA levels. The oldest patient
no 7 in the study displayed stable disease for five months, but thereafter CEA levels
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cell s di sappeared al nost conpletely and the nunber of
CD8+ T killer cells was di mnished. The culture
wopneoiiedisse used pronoted mainly the expansi onPEfi/EP2006/012304
hel per cells since the avergge CD4/CD8 ratio was 92.5.
Resti mul ati on w t h aut ol ogous tunmour antigen resulted

starleld t6) dil 8 ade 8P Wo JL@GBE 'vVa% ﬁgn‘éﬁjne& @¥e patient

assesse by [ nvestl gatl ng the T recept or

wasrstagad asi Pekess Coat suraesy bW@@en &em!pp%mreméém @5\@ liver and
lunddqDRké s?}dbtﬁfff)lﬁmr:\/%tréfhéfué?or?HM é’ﬁé?notﬁ;&fa?? ] rEér@%BHﬁe Qshg

expanded 'T ce functi onal tes agai nst
anddiveonetgsiases wetriseamwithyeny skghtlwe@ya?eidr@%lﬁvekﬁa?h% patighgs
clas%ﬁ%@ 5k %Q%@Hﬂ:ﬁé@n&ﬁaﬁ bEATQ\JeIé:Xﬁd)gbﬂé%r lAFthb&i a"i‘\‘?‘%'. drid&f
I ne - In vitro expanded sentinel nod
radiglogigat ertlinigalyaenvanse of disgaski &@uuefdhe Duke’ ﬁlﬁjp%tlep&ﬁfwhf‘—ﬁ'thy
wnthth[CQRtlé\%fsnarYH bV tﬁlﬁs@ﬁs"&%&dr%t Qfselaézé\"%tléﬁlqwo@clgésnf ed
er rttle 1L-4 1ndicat hat the expanded T cell
as Dukess B, vt with raa|agsrﬁ$srvmgrw99mwehoss ®IgnaOf Eapuyen) d'ﬁease
patients
wir o1 CEATE s (67 R oRd sl Bl Febta P ases to the
liver and to the lungs and liver, respectively
To fy SRS HE i SRSEL 00 (6 pilesicirasond ST
proliferation agajnst demer ¢>4tﬂaétrmrpefla@ﬁrald@eoq &@%'or\ﬁd before, they
cou'd%%eﬁ'swn tﬁle had Thj%ﬁ '?eéi:‘ﬁ@ilt)alhedénbﬁ@rﬁfU'“l%@a?ﬂnéé:a‘ﬂﬁﬂogous

surger ure nor mal’i sati on
tumgursantisens @rﬁm oS thesRatientssprign do tasdesiom Hawengr, weavergrable to
fof’oao%ﬁﬁnan anti§erls i | BI6EtBin all
detEE TRRR PROF G oot BEIGA OB RimCul chllgery i Borphietal btifin a
investiggted gatieipeRtah? @ogfhsaaj@r tr@gsfgs«\@n ngcgb@gg Soresence of
lorially Bkitlaby clhefhtindtumicat-t&ilivel T dbip! ayed a regression
con%}y@ %ﬂy zg g‘? Mby/lejr orret ast“zl;15| s, and initially a
decrease in CEA levels, disappearance of ascites and
Susig V&‘ff%aiiéht%%&:%'c{e%ﬁcsShape when she suddenly died (day
191’))/, what appears to have been a |ung enbol us. Two
Duke's D patients display stable disease without
Beld R ?a%i%' Gl YartBianed |ﬁ~°th<§st%¥1'§'<5%8%ﬁ8r DikeEAabSiatisn at
The ol dest patient no 7 in the study displayed stable
surgeirsease for five nonths, but thereafter CEA
| evel sstarted to increase and she died at age 83. No
aut opsy was perforned. One patient was staged as Duke
Pa'rtiapﬁfnﬁéha‘rué@ei%ﬁcbm soon devel oped net astases to the

d chgppider apynsdFIr 68540 IFRGy e‘?amjerhVﬁr Response
‘SRt ASh SRR ReS& A0 | so'nl Xp }nu)gh nﬁirm@t ed CEA
| evel s. The patients classifi e as Duke s C all have

67 IR mal C§A [ evel s4and agPeRs W yhout any gjgns of SD

67/F B 8 151751 ND 30 SD
71M B 50 741715 2091 29 SD
74/M B 63 64 /22 ND 29 SD
66/M B 152 82/15 1411 27 SD
64/F Cc 110 64 /25 ND 34 SD
58/F c 16 77118 417 23 SD
61/F D 1 3.7/135 ND 6 SD
47/M D 80 24716 ND 36 CR
54/M D 40 37124 ND 36 SD
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radi ol ogi cal or clinical recurrence of disease. Four

of the Duke's B patients are healthy with normal CEA
woOI20017$388nd have no signs of recurrent di seas®CTRPRI®O12304

no 9 classified as Duke's but with an aggressive

grow ng tunmour shows signs of recurrent disease with

evat ed, CEA | ev (67 sigos of I|v
6%& astases. To imsti gg%ﬁ{%jhe I\gcslate of transf used T

42kl 1s the present 80 nvens®r sl analysed T ceB3 CR
oliferation aga st t u act in peripheral

8@ ood. ment i oné bef%"zpp()‘r )e%ﬁ could not% dermnstrzictD

7amy T ceabl reactisgoty i m3pxxyiphegal bl ood3mgai nst CR
t ol ogous tunour_antig i n of the tients

332”?{ i or togtransf us?%1 . I—&x/;\/éer were abl‘e to det ecPtR

GGTMceI | ppoliferat2®dHn agalt izt aussl ogous t 2erour PR

o TR B o C ] EOP T S o

esence of clonally expanded circul ating
tunour-reactive T cells. Summary of patient
Disc3dbpcteristics Below is a table of all participants
In the stud sorted after Duke's classification at
To the kgewledgeg ?/ e Present inverRipese ﬁ%’it|“§t Pregetingh noggrRased

mrﬂu%ﬂ'ﬁﬁ%ycqp?étlérﬁ\h\(h ¥Bh %thérWag 'n\é@ér B@%‘ﬁﬁﬁé’s%?\te%%’efore Thus,

C ass I on cel (x106) (pg/ M) (nonths)
this gs7hg1fipst attemp) toguse lm@ocytes@oew@ fBora septinel gr mefips! s9depior

theré#.gﬁqg/%'r\fgre@%n{e r%gjo?Qﬁfére%%esc'gewgg'tlgeé”é%s@cﬁtlsfi Od?/éajﬂl% 9

treafquerd avitghigispesedLids(Rogenberg). fﬁtlmes@e@iﬁmtlehn@eﬁqqugsd

Iym%ﬂ%cgtél?n%ya% Qe@t@ /nz\ﬂtré stlrﬁul%@ds’cg/ Q@%@%\Jﬁ FtDrBﬂ)glb ﬁ’%mége?‘pate and

APGgpcaasesra lajighly sgeqﬁp g@uyar immupprespgpse towards the tumour. Only T
cells with high affinity to the primary tumour will survive until transfusion. In a systemic

generalized treatment with high-dose IL-2 intravenously to patients all lymphocytes will
be equally stimulated and reasonably only a very small fraction of them are tumour
specific. The present inventors believe that since the sentinel node(s) are the first
draining lymph nodes to a tumour there will be an excessive accumulation of tumour
specific lymphocytes. The proliferation and transfusion of true tumour recognising T
cells should create a massive tumour specific reaction. Secondly the high-dose IL-2
regimen causes high-toxicity and severe complications, long treatment periods and
high costs. The transfusions according to the present method have been given without
complications during about one hour and the patients are often discharged the same
day. Thirdly, the present protocol aim towards expansion of T helper cells from sentinel
nodes, in contrast to expansion of cytotoxic T cells harvested as tumour infiltrating
lymphocytes.

This study shows that freshly isolated sentinel node acquired lymphocytes possesses a
proliferative ability in vitro against autologous tumour homogenate and can without
complications be transfused to the patient as adoptive immunotherapy. There is a
strong indication to that treatment with expanded sentinel node acquired lymphocytes
may improve the outcome of patients with high-risk or disseminated colon cancer, as
well as patients suffering from types of solid cancer.
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74/M D 130 73 / 22 142 30 CR33/MD 72 72 / 1.5 908 12
PR 66/M D 25 37 / 27 764 26 PR a) The nunbers
wOrepresssst the percentage of CD4 and CD8 posi tiCTEPe@l6l032304
detected with FACS. Discussjon To the know edge of the
present inventors, sentinel”"or metinel node-based
Claimtgrunot herapy in patients with colon cancer has never
been presented before. Thus, this is the first attenpt
to use | ynphocytes acquired fromsentinel or netinel
In viie9esthb@y therapy. There are sone major differences
bet ween t he present study and e. g:b treat nent

Wit h
1. Aringfhodi fps dhe expansiep £ ﬁw@?tg)reaqiw& 4+ T Relpacandier CO8+ T-
Iymﬂyﬂegeﬂheﬁﬁétﬁo@E&Hbrr | ynphocytes that have been in
vitro stinulated by autol ogous tunmour honmpgenate and
APCs, causes a highly specific cellular inmmune

iy T esa"fﬁ&%a%@‘ﬂ%tﬂﬁulhﬁ\‘?g fuH R Feactid EDI+CTq|\élt§erVMnWbr|@JDﬁ¥ T-

affinity to the prirmary tumour wll survive until

tr émwmtﬂs wuthrtua!oyygtréwﬂ@n@mtospthféwﬂh ablgagkqfte sybgtance
hi %vﬂ@%@ohgf’ @ﬁ;ﬂ%ﬂ] W@yﬁtemlﬁe%tbﬁﬁtp?orﬁbﬂe survival of

| ynpholytes w equal 'y stinulated and reasonably
on|tymaurvr@a9tl\@rﬁﬁ>1t+ f r’r@tner and/er CDRE - lympheeitesiand
specific. The present inventors believe that since the
_senti nel node(sf) are the first draining nph nodes _to
i) a tasesand phaseeofddtivating and Rexpeting WéWHb%defﬂ'Pat'te@ﬁt'\tﬁCD‘“T

t U'ﬁ%ﬁfer aR&eH &D‘S+|T¥Wb%?z’}t€s§ whER&n BeddcbRd Bhéé@“ﬂ)ﬂ@ﬁ'ﬂtlated

transfusion of trué tunour reco§n|3|n T cell s shoul d
cr ees the RS opll sufasMadise (aril-¢Rmaarken) ndovdistagiviated on
th%ﬂ%h@@%?aﬁ@o%b@@ﬂ?m Géeyeas high-toxicity and

severe conplications, |onhg treat ment periods and high
costs. The transfusions according to the present

2. ATRéthed aE’éBt‘&”nQ?@Blaﬁh ¥ SRhdreinhtAb HoWwRFBY ISR i9 BEfirbid d8at 5% or
about_one hour and the patients are often di schar ged

leSStqt@%Bﬂﬁmaawtqﬁwd@qpn Wéeﬁ%%%% protocol aim
tovvar ds expansion of T hel per cells from sentinel
in contrast to expansion of cytotoxic T cells
3. Aﬁaﬁ?tt?@@?é@fﬁ@gtt%ﬁ'ﬁtﬁ‘? TioRRi Wt‘?fstft the Triympheriasare presestin a
cultdreWhdighows that freshly isol ated sentinel node
acqui red | ynphocytes possesses a proliferative ability
in vitro agai nst autol ogous tunour honobgenate and can

4. Athéthed besRaRG 6 Bhin® BSwRérein'tA8 SINRE thddiurk Rea BerLefde MBdium,
adopti ve i munot herapy. There is a
such as, e.g. AIMV medium.

5. A method according to any of the preceding claims, wherein the first phase i) is
initiated by adding the at least one substance having agonistic activity towards the IL-2

receptor.

6. A method according to claim 5, wherein the substance having agonistic activity

towards the IL-2 receptor is IL-2.

7. A method according to claim 6, wherein IL-2 is added in a low dose, such as, e.g.,
from about 100 1U/ml culture medium to about 700 IU/ml culture medium, from about
100 1U/ml culture medium to about 600 IU/ml culture medium, from about 100 IU/ml
culture medium to about 500 |U/ml culture medium, from about 100 1U/ml culture
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strong indication to that treatnment with expanded

senti nel node acquired | ynphocytes may i nprove the
wocntwwonissof patients with high-risk or di ssemPoatEPd006/012304

col on cancer, as well as patients suffering fromtypes

of solid cancer.Clains In vitro nethods 1. A nethod

med‘u% tcS Qﬁoﬁﬁﬁﬁnﬁlnﬂ RudirelrhdBILHh - ﬁ'&ﬁ%BbLVtel O@QﬂjfmchdR@}eOrﬁéduum to
CD8+ Tl ymphocytes, the nethod conpri si

y
abowﬁ ?@t lUﬁnb@@um‘ mgﬂlvmﬂrm frorg abawch00-Iislquityee mtﬁmﬁ% about
200h68)mMUIteRFA&iukD8+ Tl ynphocytes wi th tunour-derived
antigen together with at |east one substance having
agoni stic activity towards the IL-2 receptor to

8. Aﬂﬁé’tﬁ@& gcéd#HMQY@anBf the 'ﬁ%tredfn@%n‘n! Swherdit; anuhﬁérpﬁﬁount of the

hocytes; and ii) a second phase of
at Ie@ét Qwuhsgangﬁ @aplr\g REPNISHC aetiyh IoWsrds k- r?@%@f‘ ig @dded

@nyﬂh%..gﬁb ha88§) QichdBs. TéléW%’“@r%‘"dl@ed Bsd fye
red cond ha@gdlal ﬁlscinltl zgteo\ll vihen the CD2 cghls b
surface marker (or I L-2R marker) is down-regul ated on

9. A%l’ioa— aE@drﬁlﬁ{; tf‘EIQ{n?E m4éln1ihé¥ﬂm9r%étr%3/mgzaqoﬁlsﬁ€taaﬁlﬁ¥y

accordin aim1l, wherein the down-regulation is
towerds itheely- @Cﬁh@flsﬂ%%r | ess of the T- |ynphocyte

popul ati on expresses CD25. 3. A nmethod according to

claim1l or 2, wherein the T-lynphocytes are present

10. Arngthed, peqardingriQiclaim 9. wheteindbe, 6@"0&‘636'1'% PfdL2Added isiram
abom"'ﬁfoelu}niélﬁ’tuFé%EHmﬁw t@%@oum@@umﬁanwre ﬁqeaa@m@humout 100

such Al W nedi um 5. accordin

IU/r@!rwltwp mw&urprt@ea@nltrﬁgodvémlrﬁsﬂtum%wn irwa 3bppis10 h&@bculture
medu)m'té‘ abél.'ltts'()@tl@ﬁlnl%It@'@%é@uhhﬁorﬁtabb@taﬁio IPJVlﬁI SR ﬁ\@@l@m to

havi ng agonistic activity towards the |L-2 receptor,

about 4Q0bYMbey Ity BHedivuRy frop %troaaﬁ W%'U/WHE‘H'M?]W@"MP&Q%’F@QO

|U/nlﬂ%vntm rﬁ&ﬁﬁ}h%tnﬁcﬁoﬂ?&bd/dttmotl@mrcdﬁurb hgedidm 2o BESRROONUINY
. A nethod according to claim®6, wherein IL-2

CU"“H@ "&%FH@B |n a | ow dose, such as, e.g., from about 100
IUmM culture nmediumto about 700 IU/m culture
fromabout 100 U nm culture nmediumto about

1. écmetﬁw afcasding ta anvefdhe rR{ecedipaclayps whesein the tmeunde(yed
ant.%rgisltag}i&@ fraRCady DCarldhalidify by 5 &f [F%Chrbltrﬁhafsé QMERPOAY, e.g.,

cul turenedi um to about 400 IWm cuiture
on da¥ k. @Mmday Sofm 48LALT 20da¥ S M cul ture medi um to

12. A method according to any of claims 1-10, wherein the tumour-derived antigen is
added essentially at the same time as when phase i) is initiated or at the most up to 3
days thereafter.

13. A method according to any of the preceding claims, wherein the tumour-derived
antigen is a denatured homogenate of a tumour.

14. A method according to claim 13, wherein the tumour-derived antigen is autologous.

15. A method according to any of the preceding claims, wherein the tumour-derived
antigen is a protein, polypeptide or peptide.
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about 300 U mM culture nedium and from about 100

IUmM culture nmediumto about 200 11U mM culture
WOrpeali/arm3ss8. A met hod according to any of the PCF®EPAIOGH12304

clains, wherein a further agount of the at | east one

substance having agonistic activity towards the IL-2

16. Aeﬁaﬁéd)écdo?dlﬁéi ﬂf&h){ &ané ﬁféc)édﬁb Vc[éﬁlﬁ@ Qvﬁerﬂh ﬁl@séaond pHake ii) is
se |

A
nitigtad o daYCT a1 g ROUANaEeY 25 OB e Rhatl s csuee on day

17, Bﬁluhma a@mﬁtg Gnafalyi20! by dhPPRISHSAdy IR drlon’ddyexaept or i s
. A'nethod according to claim9, wherein the

concent ratl on of IL-2 added is from about 100 U m
17. R%étHé@aé@ﬁle@l& SnyPEIaAHE p?&.@dlhbj/clﬁm§ WHeréiR tﬁ@é’édﬂﬁd pha&dMs

about Y culture nmediumto about 600 | U

initigted Py me ﬁﬂ!ﬁ%‘rﬁf tyrnewr-dasiyad am@ﬂ?nl tothg Téﬂ??’lﬂcééteﬁé%ﬁ ftivating
tum@@%”actﬁ@%ﬂ)ﬁ# HégéiHEtTUIW\p jtefn  from about 100 U/ m

culture mediumio about 400 IUmM culture nmedium from
about 100 11U mM culture nmediumto about 300 U mn

18. ﬁ%étHé@aMdilH?l@é]Quﬁ ﬂ?Jrerﬂ?@ththelﬁ%dquéﬁvéwéﬁtigéﬁ is@dblegous.
to about 200 TU M culture medium 11. A nethod

according to any of the preceding clains, wherein the

19. AUWREHbd Qé‘ddré! ﬁ‘é’ t@élbllnﬂﬂ"of 58, 3¢Htesin tedttinibay-dérived dtigen is a
i ncl udi ng of the fir'st phase i), such as, e.qg.

de”@W'QPa@Dngeé\?}/Qj%ﬁP WMAYk day 4 or on day 5. 12. A nethod
accordlng to any of clainms 1-10, wherein the
nmour -derived antjgen is added essenti al |

}( at the .
20. éamthw a@coa@nmﬂa'ah%er 18, whereipthe tymoyr-gerivad qriigendssd

tumH@' 6r8te31 PolypeptitRrdpebfide. 13. A nethod according to any
he precedlng cl ai ms, wherein the tunour-derived

ant| gen is a denatured hormgenate of a tunour. 14. A
21. K‘?ﬁéﬂﬁgd a6cRdifg faryPofcdiBng11¥30, Wﬁf&\%ﬂfhér&@mpnses addltlon to the

t unour - deri ved antlgen i s autol 0go
T-lygphesienef Iboenprese wecqyﬁéwm% the Hgnow%ﬁé?q?afetw&“
tunDur derlved antigen is a protein, polypeptlde or
A nmet hod_according to. any of the ece
22. Ribethed acacdo b RED 2 bat RIS PSR AMIGE] Fresering palkcte frafated

peripRerallbiodPleabsbytdsCdonthingg datigendpreseriting B-télstanalbastoriokytes.
such as, e.g. on day 17. on day 18, on day 19, on day

20, on day 2 1, on day 22 or on day 23. 17. A nethod

23. AGE&h&dH BEcdrding &y ayf oftthe pwceamg icrgms, | vehersin thdessoind phlase ii)
second cghase I'sS ini t ted [Feqfaddl tio

comprREL Il et RpsyRaa0es Sareb g rauSihlL 3R on the T-
lym@tedoyreat | ng

24. A method according to claim 23, wherein the substance(s) capable of up-regulating
IL-12R on the T-lymphocytes is substance(s) having agonistic activity towards an

interferon receptor.

25. A method according to claim 24, wherein the substance(s) having agonistic activity

towards an interferon receptor is an interferon.

26. A method according to claim 25, wherein the substance(s) having agonistic activity

towards an interferon receptor is interferon-a.
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tunmour-reacti ve CD25-negative T-1ynphocytes. 18. A
nmet hod according to claim 17, wherein the
wotzaemrn3sder i ved antigen i s autol ogous. 19. A memrEPd006/012304
according to claim17 or 1 wherein the
tunmour-derived antigen is a denatured honpgenate of a

27. A%@H&Sd ag&f ﬁg PRAROSE Adim8 28180 wheref @ie@u@agtaﬁée(g)%apable of

di
whereln the tunour-derived antigen is a tunour

up-regdainiL- 126 9mtst T-erhocyieptsugh as a9 asyhstasg having agonistic
act| Q%Ql‘dg%ntlﬂeﬁ@%n%c&ité\‘ [§5ad1=13d Men‘mé ehelfdfit-heks at Ieast 1

Qr;gnses addition to the T ﬁ/ﬁ hocytes of anti
foldpsuso st £.8g a&@arsa,t%%hélfolw at &ShéfQ'@brﬁmUe@éW jincreased
as BfHpaf&dto tkelevél WLHQ%n%‘}qré*'dﬁgsé f.claim2l, wherein
t antigen presenting célls are irradi ated peri pheral
bl ood | eucocytes contai ning anti gen-presenting B-cells

28. ﬂ'?r‘i‘ét%d (l‘ﬁMé £ any?2oF cldim3DiBid whe i fhenibstanéd¥apibld &faup-

preced mg alns, ‘wherein the second phase ii
fegld%imgr'LsJ@ efdierTglyerhpedes. syfk s f:@ asHhstansp 4BYieg ggonistic

acth@ tB\ﬁ Ks i iR f ferlon]rgaa 6‘r i5 B8ddd HGFH'?)%‘}}QttS%nd%Iudﬁqg’T?émgfter

cor i ng to claim 2 wherei n the Substance(s)
initiatingdbe seesdiphape il sueh A% §9.-onTRYZh opiay BareRsiR Ayt es
i s substance(s) having agonistic activity towards an
interferon receptor. 25. A nethod according to claim

29. pAmethpd pegording o ambafithe SEscsNing £1AIME Vﬁ'gﬁﬁﬁ'f‘é'ﬁ? secndiphipgs, i)
com#@!‘)ﬁ%é’&d ifdlohd bembRy %sfﬁn@@@Eé’dab‘leso@ﬁtédﬂn%rfgedé)/@lop%nt of

according to claim 25, wherein the substance(s)
Th2RyRa hlyeReYSSi ¢ activity towards an interferon
receptor is interferon-a.27. A nethod according to any
of clains 23-26, wherein the substance(s) capable of
30. Apnethedipegardigg fQ claipR29vhereinthe 9 AIoRgrEbstanEes gapable of
antdgoflizirg FVBRPARAECTEI f)fe ¢gﬂﬂbﬁ5dy€esaé%é lo bl moPGuititaritids

I'nterferon receptor, I's ad when the | evel of |L-12
capaie af netealizing li-6] -5, dbrdf %rsd/oreT@F belgt | east 2, at

least 3 fold, at least 4 fold, or at least 5 fold

i ncreased as conpared to the Ievel of I1L-12 on day

31. Hmeshed acqqrging zrsclalm ABWRHeIR R PRE FIPMPS wtaaﬁe%%ﬂa.%e of

neu@é’?:rz%VZqRquaL 81 - 1td1 %néMP?GFEB‘eQa GrPaHH 18-404ntiBBAE Gnti AL -BR@itibody
on the T-lynphocytes, such as, e.g. a substance

andioa@ntid--4@8AMRAdYc activity towards an interferon
receptor is added fromday 2 to and including day 4
after initiating the second phase II?Q’ such as,

32. Brmelfigd BCoasING R ATy O CIRIIS@ayS 1 Whetein fierAnerRsAnalE stbsiaRgeS
capétﬂe 3nAntahoninAg Bé@él@ﬂ'hé‘&t diiTAd ﬁ‘%e 'IMW&'OBytEQ %u&ﬁ%@ n@'g one or

ase ii rises a one (ts
morggﬁggp@cqg;fcagnglggvéﬁpgi;rﬁglr\gg\.,-éﬁ B.pﬁfelhﬁ Oognd/orT F- beta is added on

day 1 of the second phase ii).

33. A method according to any of claims 29-31, wherein the one or more substances

capable of antagonizing development of Th2 type T-lymphocytes, such as, e.g., one or
more substance capable of neutralizing IL-4, IL-5, IL-10, and/or TGF-beta is added in a
subsequent step after addition of the substance capable of up-regulating IL-12R on the

T-lymphocytes.

34. A method according to claim 33, wherein the one or more substances capable of
antagonizing development of Th2 type T-lymphocytes, such as, e.g., one or more
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Th2 type T-Iynphocytes. 30. A nmethod according to

claim 29, wherein the one or nore substances capabl e
woehomizsgoni zi ng devel opnent of Th2 type T-I|ym®RoREPRO®£12304

are one or nore substances .gapabl e of neutralizing

IL-4, I1L-5, IL-10, and/or -beta. 3 1. A nethod

subﬁ‘éﬁ&r SHpaid & rféhﬁhlm.r@lwh@fsemd laﬁd/@meerbét@ fseadded one day
subst ances capab (0] neutrali zi ng

-10
aftepadin of e BesiansecaRAbIe of LP Aemtmsdw IR grrhe Ty BpRoytes.
anti body and/or anti IL-10 antibody. 32. A nethod
according to any of clains 29-31, wherein the one

35. Agnetheq, egctoawe@so aapefiihe pesceding SIS, ﬂ’??gﬁe'aéfer‘B?frﬁmu%Pf the

one B? %ﬂré! Q@bs-[aﬁd@%@ﬁlﬁétcﬁ%nta@HﬁuEm@%ev@lo?mentoéfethrtyﬁ@T-e
subst ances capabl f neutralrzin 'L | L-10

lymphirgytss. Sugh-35ee4- .@eémmeéﬁbﬂagcelcwblewé nge%@;lﬁwgdh:fs&t 5,
IL1b'andlg’rsFGIAb@Et|§‘QQd§§Fé§DF§rIV%rBQQrﬂﬁuYpﬁéséfl‘)a' s 29-31 ,
wherein the one or nore substances capabl e of
ant agoni zi ng devel opnment of Th2 type T-1ynphocytes,

36. AtR&thES acc%r&in? tcPE\Qm?QS We@elﬁ %Hﬁ&%&ﬁ@@ﬂh@ ok or more
neutral i zin 5, 1L and/ or TGF-beta is

subgigaegicanable %@@éﬁ&?ﬂ@ﬁg %qvgppgﬁntwf Hhedyee driypphegytes, such as,
e.g. S&Q,S&ﬁﬂ&% s‘?!%@l%%@ c%aBﬂePof Rlitrafdihg AL-4 Ut B2 R-pm atnaﬁ)r TGF-beta
Wﬂé¥ '}\é . A method according to claim 33,
is a queRy 2he3 0Pt o‘i’aMﬁfrF%‘a%b)st ances capabl e of
ant agoni zi ng devel oprment of Th2 type T- Iynphocyt es,

such as, ne or noresubstance capable o
37. Revined ASGoRGNG fQ any ¢fithe preceding, claaﬂa/wrmmafeah%r qrgount of a
teRfivi - & adied ré
subSHHECHAY BNl B RIRTINE L2 [Ebeplen el ragnal) ©
thropghqd@hagdr di ng to any of the preceding clains,
wherein a further anount of the one or nore substance
capabl e of antagoni zi ng devel opnent of Th2 ty

38. Aryeiped asacsding KBAMESY, whesein o slksanes eveaIRgPRRtiactivit

towsraB ¥ 1B -DfecBpief s ddel Reedyl2"® 37 dr 48 dal lof pRasea Héueh as, e.g.,
TG beta is added regul arly throughout phase ii). 36.

evelX $red@¥od according to claim 35, wherein a further
anount of the one or nore substance capabl e of

ant a%onl zi ng devel opnent _of Th2 type T-1ynphocytes
39. A et %acqgr%ng toHEIME7 RHPR VNFRRIP %Jbééﬁﬁ"ﬁﬁlhé‘“ﬁﬂ ag°“'5t'°

actnﬂﬁ%ﬁéﬂd‘s%hé‘ﬂ.—i Lecégtolrhsli,z.l L-10, and/or TG--beta is
ded every 2nd, 3rd or 4th day of phase ii). 37. A

met hod according to any of the preceding clains,

40. WhRstRbA adedrdiihg R anyPORHE bretbding TS, a/ﬂfé@enhawé B&cond phase ii)
agoni stic act|V|tytovvardstheIL2r tor is_added
COmMPEge} gqqlrgg one or mofe substances promoting the eve opment of Th1 type T-

lymphocytes.

41. A method according to claim 40, wherein the one or more substances promoting
the development of Th1 type T-lymphocytes is substances having agonistic activity
towards the IL-7, IL-12, IL-15 and/or IL-21 receptor.

42. A method according to claim 41, wherein the one or more substances is selected
from IL-7, IL-12, IL-15 and IL-21.
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t hroughout phase ii). 38. A nethod according to claim

37, wherein the substance having agonistic activity
WOt200vAr7d388t he | L-2 receptor is added every 2ndPCT3PA006012304

4t h day of phase ii), such 3s, e.g., every 3rd day.

39. A nethod according to claim 37 or 38, wherein the

43, ﬂmﬁ@dﬂs&mf@ifwammua%g Q02! nbleih b6 Hsrel didslahcds
receptor is | A net hod according to any of the

proTRAESAEE HEVRIPRITAR Of TS e -PNOERERPUSA A8 ce 9 pubstances

hav.ﬁe %Bh@ﬁ@aéﬂﬁy {wva‘?@@th@rlLJTDfLe1 S Wbt Anges |mzpreaeptw ist dtRled
devel opnent of Thl ty nmphocyt es. 41.

od
Wheaé%leﬂﬁlr@ IRy Q@FH“%MOCW 38 ??”i‘ﬂ?ée%??ethél'evﬁb?fé':” gamma on
,mtlacﬁléh%tfgg&ﬁg gHaQ8W).i ng the devel opment of Thl type
T-1ynmphocytes i s substances having agonistic activity
towards the IL-7, IL-12, I1L-15 and/or |L-21 receptor.
44. AnetRod'BEdPEING S QA 5131 vt'l'féré‘ll'\ MhlindreasddRVEI dF IR YaRinea B

nore substances is selected fromlIL-7, 1L-12, I'L-15
detesminedas;at leagba 14oldngreasesindBNwamyNa l§velnjudtas g it least a 2

fold 4&1&%{ a\m%rdebnegaea HfoldRicReasE A8 cBMPaRedRb WllAIGF IF-gamma
devel opnent  of type T-lynphocytes, such as, e.g.,

on '@mﬁwaﬁé@smm@aa@@m stic activity towards the IL-7,
IL-12, IL-15 and/or IL-21 receptor is added when the
| evel of IFN-ganma is increased as conpared to the

45. Aéneéhod)ecqomp@w fielaimp 044, Whetin @@c%\ﬁcprmﬁgéUPﬁtynces
prorﬂétmg‘%h@‘éb@@%rﬁé%fd"hﬁ'ﬂrdﬁ Nn‘?’dﬂ&ﬂt@s SR8} &gt I§6bs'tances

i ncreased | evel et'erm ned as at | east

havigg BapRBic a%wﬁémr¢%tm#%1aa%ﬂ§s¢m IL-24,feseriqr, is @dged when

cozstado?&%oéfg dref ®vih-reglilaterpst a 3 fold, at least a 4
fold i ncrease as conpared to the Ievel of I FN-gamma on

initiation of the second phase ii). 45. A nethod

46. AFRARSH BECOr@ING B af of diAinER0UY; dhere@le@ioRcéritrition 8f 84ch of
nore substances pronoting the devel opnent. of _Th

the qng §TPAGCSHOEANCY RIPMANiNg &g develqpmant AL B! wgelTrﬂgmphggvtes
suc@gQrB §t 5 Gostdricey 'thlné @g&ﬁng& écﬂl@lt iewh?ds thé‘lll—5 mndz (H_f-15 and/or

- receptor 1Is ad
IL- 2%@@?—9#%@9?9‘# @orroraebos& thIHém' %er@r'a?%mtte aaﬂg&t o iuimi

cultéredhéBurft Osufth, asVB @l 260 U/Re cafné Adiuat.i on of each of the
one or nore substances pronoti ng the devel opnent of

Thl type T-1ynphocytes, such as, e.g., substances

47. RFWdthé&d a&wa.s% tcacdfi eva.mu-wwnésem h'fé drle o mbre-sliBstances
I L-15 and/ or

promEiTi i AeYlPR B T e MPTSatIeP 3 35, 5. Substances

having agonistic activity towards the IL-12, IL-15 and/or IL.-21 receptor is added from
day 5 to and including day 8 after initiating the second phase ii), such as, on day 5, day
6, day 7 or day 8.

48. A method according to any of the preceding claim for the preparation of CD4+
helper T-lymphocytes.

49. A method according to any of the preceding claims for the preparation of effector T-

lymphocytes.

50. A method according to any of the preceding claims for the preparation of memory
T-lymphocytes.
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cul ture nedium such as, e.g. 250 U m culture
medi um 47. A nmethod according to any of cl ai m40-46,
wOover@il3sst he one or nore substances pronoti ng PCAEP2006/012304
devel opnent of Thl type T- Iayénphocyt es, such as, e.g.,
subst ances having agonistic activity towards the
IL-12, I1L-15 and/or 1L-21 receptor is added from day 5
to and including day 8 after initiating the second
51. pimesbod ageording P ary ofdhe gepgeding &@;m%formpmpaﬁat'e@lyf Bh1 type
leﬂ\%hocbyté@t hod according to any of the preceding claim
for t'he preparation of CD4+ hel per T-1|ynphocytes. 49.
A nmet hod according to any of the preceding clainms for

52, ﬁ\hﬁetﬁé@@@t‘fe@&nh&fh Qﬁy &ftﬁé BFé&EdlﬁgﬁémﬂhQ%&ﬁur‘tﬁQr co‘?nﬁf%teBOd

according t prece clainms for

morwp@p@t’rmmfe%fonrﬁéﬁev 9urﬁaqeynwh9r@y§@ as, ¢.9. Ai%‘i ﬁfaﬂjor CD69 on
L | #idGecbRd phd
e o e oo PP
according to any of the preceding clains, which

53. f\%éth&ﬁ a%@ﬁg ?oeaaim)ﬁz tvﬂféré‘iﬁ tﬁm e@ﬁm&}@s% ﬁérveabh when

surface ers, suc
CDZ5en TJYWPHQWQ??WE&"G&%‘@M Bbéﬁﬁ '9 idewntpauiRted. r st phase
i) and second phase ii). 53 A met hod according to
claim52, wherein the T- hocit es are harvested when
54. Ampathemh aqarging m)@@mé&.whqrwe the tdraPRRHISS are subigcted to at
Ieas@@?’l‘@ aH&%ﬂa’ﬁcﬁﬁl\d o'ﬂ)haéle MeWhes cosYndr-Ren ﬁb@is"@o’iﬁr-
wherein the T-lynphocytes are subjecte at | east
regatedaddi ti onal round of phase ii), when CD25 on
T-1ynphocytes is downregul ated. 55. A nmethod accordi ng
to claimb53 or 54, wherein the down-regulation is
55. fanethed ageording to ¢aimpp3 Pesd Wierein thectownyprguiation isrdefined as
hat!S#BARREY bEthB UM Bédite Tt ie RatioR @xprs S8 ODG5,
t aglggr ding to any&%)fI t he )?)?ece [ n%aagl allorrsva\hser ein the
tunour-reactive Tlynphocytes are harvested from day 10
56. AGn&R&Y h%r&i% anmf thé p%‘cb@fng'cl’ﬂuhé Q&Héﬁglnttﬁ@tuﬁr&ﬁﬁlﬁéactlve T-

phase 11). A net hod accor cl
Iymwmyte\ﬁrﬁs% harweatefi ifipan day Wﬂ@gd'ae eabaﬂ .aft%'a't'am?ethe
secH pesk-i).58. A nethod according to any of the
preceding claims further conprising a step of freezing
the tunour-reactive T-1ynphocytes obtained in the

57. ﬁ‘?ﬁé?cﬂgd BEL%?&ng td clairP56 AVHEREIRQRe ReTUrFbdttivé T-IpRphadytds e
recedi ng clal ns, wherein the T-1ynphocytes are
purified after harvest.

58. A method according to any of the preceding claims further comprising a step of
freezing the tumour-reactive T-lymphocytes obtained in the second phase ii).

59. A method according to any of the preceding claims, wherein the T-lymphocytes are
derived from lymph nodes draining a primary tumour and/or a metastasis, or they are

derived from blood.

T cells
60. A tumour-reactive T-lymphocyte prepared according to the method defined in any
of claims 1-59.



10

15

20

25

30

35

derived fromlynph nodes draining a primry tunour
and/ or a netastasis, or they are derived fromblood. T
WOoel1/E188. A tunour-reactive T-1ynphocyte prepamdP2006/012304
according to the nmethod def 'gned in any of clains
1-59.6 1. A tunour-reactive T-1ynphocyte according to
61. Alt@hBudRactivel 'ﬁﬂrﬁ_ﬁo@yt@%éorﬂnb'f@@%ﬁﬁ%@ whién ifa CD4+ T-
tunmour-reactive T-1ynphocyte according to claim®60 or
lymgocytéhi ch is an effector Tlynphocyte. 63. A
tunour-reactive T-lynphocyte according to any of
clains 60-62, which is a nenory nphocyte. 64. A
62. Adwpavr-ieastive Tymphogyigiasegrdinade é@m?éﬁgr 66, whigh isranceffaciar T-
lymﬁ%c@ which is a Thl type T-1ynphocyte. 65. A
phaf maceuti cal conposition conprising tunmour-reactive
T-1 ynphocytes according to any of clains 60-64.

63. Kft BUP@EW@%&%%&&GQ\ fteany stas.hrwscﬁsﬂm.&ws a
rin rom’a di sease of neoplastic origin,
mefﬁ@VH’o'd APMe.si ng adnministering to the subj ect |n need

thereof an effective anount of tunour-reactive
T-1 ynphocytes _as defined in any of clains_ 60-65 A
64. Adumewr-regetiver F-lyenhegyte aeeendinadg pay of gaim 80- 535\%}:@@@ Th1
typd "AWrighoRyfeunour , the nmethod conprising adm ni stering
to the subj ect in need thereof an effective anount of
tunourreactive T-lynphocytes as defined in any of
65. A }ﬁb%a@&tl co%osﬁoﬂ@&rﬂﬁﬂsnﬁ&ﬁﬁﬁdﬂrﬁé’a&@e Q'LI?YhB?\&@té%r
wherein the tunour-reactive T-Iynphocytes are
accq@rﬁgﬁpeﬂépé@lamﬂ@fh%nous| y, intraarterially,
intrathecal”, or intraperitonally. 69. A nethod
according to any of clains 66-68, wherein the anount
Tregmentimgthodr eacti ve T-|ynphocytes administered is at
66. k@ﬁ&ho&ﬂ:r Web{n‘\gfﬂ sul?]é‘é’thsuﬁ‘érmg?fr&n AdiseRBYf n@@plé%tic'dri@fh the

at | east [ion, least 40 mllion | east 50
method corRrising agraigisteryg tPnﬂl'Ef suhiect i nqe@é&?re?bawﬁ%ﬂaﬂ agjount of

uma&r-ﬂeséwe ﬁ@mBhbbyteyas&aneﬁ ifBhpefcianssisng to any of

cl ai ns wherein the tunour-reactive Tl ynphocytes
adm ni ster ed are a conbi nation of effector

67. A %éﬁﬂ@@ﬁﬁﬁéﬁ@&l@"igmﬁﬁﬂ%ksﬂo}ﬁwE%thegtshamng aﬂdr"fﬁidf' Qfle method

according to claim70, wherein t per cent age of
CO"W'F'QG@Sm'mStPV'PﬂJWdB?tSH@eFQnPPBM@BQRS@”ﬁﬁ%‘EV@ APRHIR oftggour-
reac‘iNS"T -9phseyes ad ddtimealiobhy SQ%4ie calspit 50% or from

about " 30% t'o about 40%
68. A method according to claim 66 or 67, wherein the tumour-reactive T-lymphocytes
are administered intravenously, intraarterially, intrathecally, or intraperitonally.

69. A method according to any of claims 66-68, wherein the amount of tumour-reactive
T-lymphocytes administered is at least 10 million, such as, e.g. at least 20 million, at
least 30 million, at least 40 million, at least 50 million, at least 60 million, at least 70

million or at least 80 million.

70. A method according to any of claims 66-69, wherein the tumour-reactive T-
lymphocytes administered are a combination of effector T-lymphocytes and memory T-

lymphocytes.
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72. A nethod according to any of claim®66-71 , wherein
the tunour-reactive Tlynphocytes are autol ogous. 73. A
wormsttigdssaccor di ng to any of clains 66-71 , wh@CaEP20(0012304
tumour-reactive Tl ynphocytgg are non-autol ogous. 74. A

nmet hod according to any of clains 66-73, wherein the

71. nmh@@&w&r&h@m&m 30, Vit ePsih &k peredntagey oSételctbr TE9MbASHtes
epi thelial rresench mal or enbryol o |caI ori goé) orr}rom

is fr%m;abahhl%/nf%boqtéé% ﬁBﬁ‘ ag gcth. M ABPULALES kR abaut

aboENPL B Aok 40%. car ci nomas in the breast, colon,
pancreas, bl adder, small intestines, prostate, cervix,
vul va, ovaries; for nmesenchynmal neopl asns e.g.

72. ﬁ"i‘v’iéi%@%do?dtﬁ@ﬁ) érﬁ) 6ftc>‘l‘>a|mb':‘60'f31S wh@?@ﬁh%ﬁuﬁi&dr-?é%‘&ﬂ@"& and
some haemat ol ogi cal such as | ynphonas; for

lymphasyies|ahgyputalogRespl asms, e.g. teratomas. 75. Use of
tunour-reactive T- Iyrrphocyt es prepared according to
any of clains 1-59, for the7ore aration of a )

73. ﬁmta@qmmor¢'es tq #Y @fiaimaSRt7 lovhereiiedumPuEapivesti ¢
lym{HdcPHes arghgﬁaz@oggug for use in a nmethod according to
any of clalns or 66-74, the kit conprising a

media for cultivation of T-Iynphocytes. 77. Kit

74. AGHEhSH BEbdr@ng tPany J&né.mgtebe;rs GPERIN theHopRStiOdisE@els
substances for stinulati ng?l activating and directi

selectaddiam pewselidneoplasiefiepileliab meﬁgncwma'é’ésmbm'@%%“gm in

any ‘é'n@i!omlga@ |datidr, ’sut“ﬁ'% Qir";é)lpbﬂﬁalr%@ Risms . Wardindead M dhé! Bleast,
such ta% Mor MEM 79. Kit

coloacewasgb d&'nﬁm@f' irtestingg, Prestats, CoiMir WiIYA. ONBrigm oy

mesERERy Al hebpiasAs efg %aﬁ:bhﬁ‘d|n@¥Her]6|ntsa§6d\ééaHLBIIeQBnd tendons and
di recting tunDur-reactlveTIy ocytes are sel ect ed

somerhﬂwrmm?alééﬁh ge lymphomasnf orgmm NEORIASRS: €-9-
terafp®dy Stic activity towards the |L-2 receptor,
subst ances capabl e of up-regulating IL-12R on the
T-1 ynphocyt es, substances capabl eof antagoni zi ng

75. ds¥ et @ﬁ%meéﬁlvg 3 ){fﬁbﬂﬁ’&yf@s' d‘é‘iﬂ?@&hé&ﬁ’dlﬂ@@o 5&1}3&@@#\%81 59,
fortgrormtl ng the devel opnent of Thl y

I C
® pregafatiop oh Adnericaneery for the tre#%%ogﬁswe% @?ﬁ'w@m-
one or nore substances for stinulating, activating and
Kit directing tunour-reactive T-1ynphocytes are sel ected
Kitsf r om t he group conprising IL-2, interferon-alpha,

76. Rit¥druskirfta AthdPadtording to drly-&f cliths hEdyor 68914, thd kit ddnprising

anti body, IL-7, 1L-12, IL-15 and IL-21.
a media for cultivation of T-lymphocytes.

77. Kit according to claim 76 further comprising one or more substances for stimulating,

activating and directing tumour-reactive T-lymphocytes.

78. Kit according to claim 76 or 77, wherein the media a serum free medium, such as,
e.g. AIMV, RPMI 1640, DMEM or MEM.

79. Kit according to any of claims 76-78, wherein the one or more substances for
stimulating, activating an directing tumour-reactive T-lymphocytes are selected from
tumour-derived antigen, substances having agonistic activity towards the IL-2 receptor,
substances capable of up-regulating IL-12R on the T-lymphocytes, substances capable
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8 1. Kit according to any of clains 76-80, conprising

a pharmaceuti cal conposition suitable for intravenous
woaden/aTi3s8r ati on. 82. Kit according to any of ®CAEPR006/012304

76-81 further conprising a,yringe conprising a |ynph

node | ocator. 83. Kit accorﬁl ng to any of clains 76-82

of af\llébbﬁi%g ‘B@mbbr‘ﬁbﬁ‘&flmtﬁbﬁ IyPRshokptes 4R subtanddstpromoting the
accord gl_ | ai m 83, wherein the instructions are in

develRBMEBk oh oY1 tt%m@h%ﬁﬁeﬁwar e.

80. Kit according to any of claims 76-79, wherein the one or more substances for
stimulating, activating and directing tumour-reactive T-lymphocytes are selected from
the group comprising IL-2, interferon-alpha, anti-IL-4 antibody, anti-IL-5 antibody, anti-
IL-10 antibody, IL-7, IL-12, IL-15 and IL-21.

81. Kit according to any of claims 76-80, comprising a pharmaceutical composition

suitable for intravenous administration.

82. Kit according to any of claims 76-81 further comprising a syringe comprising a
lymph node locator.

83. Kit according to any of claims 76-82 further comprising instructions for use.

84. Kit according to claim 83, wherein the instructions are in the form of computer

software.



