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MODI FI ED CELLS Field of the Invention: The invention
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I nduci ng i nmune responses aga nst mal i gnanci es;

therefore the conpositions can be used as a vacci ne or

for generating cytotoxic cells for adoptive

| IRNOIREE AR cID hER RAD! FEdM ﬁ&lu%fL b RMSN b 1D CELLS
pertains t o preparation of lular anti -tunor

vacci ne based on use of only normal cells of the

i mmune system Background of the invention Advanced
c&irld of thelnvestign: one of the mmj or causes of human

d?ﬁ& hnvgﬁ{?onn?elfafélsl %rlrﬁfatfl@cEd %n{ﬁ%&h@%s QatilE eRF "RBlcing immune
have been suggeste ase i mrune

tﬁ@&papseésaga@pt gvelignanties;ntharefore rihe i ¢RiNANSTIONHXGaD be used as a

f a
o o o SR I B bric R Tbr DR AR, wore
| Partiguldsly, mb@mvaetlgn Q@ﬂtémti te atepantjonoef aselaﬂara@ntuwmr vaccine
f t her. .t ' surgery,
ilqr'))%sa ié\}wsgna@ﬁg/ ﬁﬁmﬁh?ﬂgﬁégﬁe ﬁ-ﬁ{rﬁgn@?\/ egy i s based on
ex vivo mani pul ation and rei ntroduction of cellular

pngg%g[)&n# oPtHd inGEy i mmune conpetences for the
purp | hduci ng nnr speci fic i mmune responses.

Thdsanqehea_metrs nartresegd @ahe of tbemm@rectalusebacgfdﬂmarmdﬂaéh but no fully
Egﬁ‘{egﬁ\'/ee eltlsi‘ootsr}i“Tr ﬂr%éth%w't ®4 é)i)e u%%%%g'nsfog%é.ifée?l%a%gd immune

S and recén vances
c yherapies aefiresgmpthec yoets p(dﬂT BJ)\g cm)patbkie methodcafgoancengreatment.

C?g gﬁl{ 1!‘r\nﬂ§18Eh% A Fhlsltg delsLIro ¢15W9Jl&% tlmmtologkk%f'frﬁéhanisms.

arveY
ottgany dmused famarmtef tresmeny, o:redisl an adhjat/arctafnr ol dmestné therapies

"SR Lated, AR, Sxaanded MBOLBHARRER HESLAled N Bhsed on ex

5% % ani sm' The possi
[ mmnaampsltaenmtand ratrttmdlucn@noércettmbf gorcfdmlctsotmscrfrcwmdnhemmune
fact that can %ﬁ ﬁo%ta n nem;g feins or Th
0\98’?“’85?8?%535“ %P8§P°§‘?| 08 MR8 tRE M i SiRonses.  Thus,
t ah1€gett£mzitergohhef sunaiLicedl-begied dinraunt tb&rapSisgsithe daduttion of tumor-
nunbe

CHE i ST SER TlBnEn | BHO; AN GROBP! SOrORt o (i Bidtodc T

f ilyrﬁﬁhohylmr(CTMmealalm cbfg@ﬁo@v?%ﬁ@ &nd'i il furyr dellsBolens S'nportant

o pth RO l | n tg v1v f Bee lrm A gro(r)guarr)nsm in form of
M 8 r8n°‘t‘f r%lér P HEESTVE

I meelsdry gally fHat aSn }D&;ﬁslvbieere‘aaﬁ\@eécﬁ afﬁd)éxmﬁe&’ @pon re-appearance of
I nrunot rier.a% I%Il)] differentiation antigens such as
MAgERor Celly A% osi nase for mel anomas, and

The possibility to employ the immune system to attack cancer cells follows from
the fact that cancer cells contain new proteins or over-express the existing
proteins that may become targets for the immunological attack. Significant
number of tumor-associated antigens recognized by such CTLs has been identified
since description of the first human tumor antigen MAGE-1 in 1991 by T. Boon’s
group (Novellino et al., 2005). Three major groups of tumor antigens are currently
under intensive investigation as possible targets for active immunotherapy: (i)
differentiation antigens such as MART-1, gp100 and tyrosinase for melanomas, and

PSA and PSMA for prostate cancer; (ii) overexpressed antigens such as telomerase



PSA and PSMA for prostate cancer; (ii) overexpressed
anti gens such as tel onmeraseand survivin and (iii)
w@ea00se810BEst i s antigens (CTA) such as MAGE, GABEI/EP2008/050050
NY-ESO-1 and BORIS. Fromthe poi nt of specific
targeting of immune response t,o tunor cells, the nost
perspective are CTA, as they a%’e not expressed in
normal cells except germcells of testis which are not
r éB@QWVtVé'?JI apg t“l)léai’?ﬁ*?ﬁtﬁ?ét‘%?%tﬂ%(@MW%BIQSM% kGAGE NY-ESO-1
e%Ré gdRjson of histoconpatibility nol ecul es) (see
reviews on CTA: (Kirkin et al., 2002; Zendnman et al.
2003)). It was denonstrated that activation of CTA i n
U PR tﬁ@'pbﬁ\t lo® sg88ri¢ t£aPiRdTBE ﬁﬁmgﬁé@sﬁb{ﬁ@tﬂo%n@r ERE the most
regions and is a consequence of genone-w d
5 demepRgivetarerlThr sy arpapt @@qmﬁsgd IR celémwp@t geffcells of
| r r t
e 6;2 v&l‘ﬁ%rgér‘;egncw Cﬂ%goéed)ﬂi%aegxé’{h%%mms x st(eﬁﬁ{g%wﬁ e &k expression
a@é bistespegatibility mates ep) 5g¢ eavde¢venon BF aisKirkin eétalaIZOOZ Zendman
1 1 e
ot 3l el P derotiip AT el of A LB Bep ave to
t praspotgntdegtiy latdare ab e ce.gwmrmmy eonseqsace ¢ff genome-wide
10 Stdgmeﬂi/latlzo%rpr%cégnh& o&gl)rs {H%Qﬁ\f’%ci%?& 'a%'atis I%Fr%la\f\éd u/ith tumor
ses was subj ect e 'vacci nati ons
wiptdgrédsioneeabimet @gcﬁhs 1Wopr lodeeds C“ééamxn@sxiorm was shown to be

( ARCER Rl i brds ERRORRERSBBP oL 3L, TRUTED)S G- plgos Katano

etet al., 1928 9%5tardegipealr i €905¢.d Therapeutis thotentdils ebitids Brasp of tumor

3B 5B LRSS IEL BRI, BB, ) gt

15 | padent MZ{Zhwpbphetaetaﬁesowas\/NEe@t@ditndmktnbler ggrasgions voth killed

g%éfo?cg&u? ﬁ@lpélt) Y& JTFetaéﬁmitgat%ege\;eTJbﬁe[h?ocifeéT t s{)oﬁs%?%ggﬁést several

I Cc erriciency vacc

camAe(MAGH1 vviMAlGEdeAGanncbeAlGﬁmme r@sspcr(sam dghietstl., 1995))

g/lggﬁr‘%@%ﬁﬁﬁ é%‘gnlgg r}e%%lg%ag?tfgeei ﬁelr{q?e(%ggépgggkﬁ%rgor%}lq %lo%ﬁw’mcatwn

S eh»)araatiealﬁﬂ'mohmataGDma uatmestsgmdu perafritiendelly éoesled svittopeptide from

I Muno

20 BRRBETR PRu e, el debu BTG Crumer gpt 1 199990
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oiMiF EhePRee pERERUMSE it Eaf Do RERR il 2eifip Neverthetes,

030045 47%ch IGHS:UgIeb@W sutie @m@dswmaif%bar\aaézcﬂ'nenembers, this group

ta et|n I S based re-sel ected hu .
B SRURRIETP Pien fo Bt SOCR iR IR o B Aregyigtion or
25 d@v@@émﬁaﬁé@Sﬁugﬁkanocyte differentiation antigens.
Al'l other tunor cell-based vaccines either enploy
aut ol ogous tunors, or standard cell lines selected on

t e order to overcome the problem with heterogenous expression of CTA, vaccines

targeting these antigens should be as polyvalent as possible. The patent

application WO 03/045427 describes such a polyvalent vaccine targeting CTA that is

30 based on pre-selected human melanoma cell line that express high levels of CTA

and do not express melanocyte differentiation antigens. All other tumor cell-based

vaccines either employ autologous tumors, or standard cell lines selected on the

principle “the more different tumor antigens, the better”. Employment of

autologous tumor cells in a vaccine as a source of antigens may in some cases

35 induce tumor regression, when it is applied in the form of dendritic cell-based



principle "the nore different tunor antigens, the
better". Enploynent of autol ogous tunor cells in a
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i nduce tunor regression, when it is applied in the
formof dendritic ceII-basedv8g0|nat|on (O Rourke et
al ., 2003; Marshall et al The maj or
limtation of the polyval ent vaccine a roach i's

divReGRAGIONYIORQUpERK AL 2903 aMarsealhatial dF Megnajop&mitation of

apid E@lﬁ}{/zﬂeﬁ@ vdcdin@- aggrdRhtis ldl$f@|c€|’lfty ™ b&ld‘ﬂl@boﬁ)'aﬁcﬂ’%ﬁ/andardlsatlon of
materi al | acks standardi zati on, and al so as wel

s@%a@%ﬁt@mwmr SDigsrct eipe ﬁf)f’”ﬁ()%lll b1gtg§|yénatgg@l l@f:ks standard1zat1on
SHLANARH Gs Q\Fellll as lLpe s nk%ﬁ@rlﬁ‘loi% o%ﬁ%t Q{/QBbQ 'U’%b%@lstandard cell lines

efficiency so far (Pal ucka et . | cedo et
ahas nggByn r@arecbwcalh@‘fm@asw@fam«Paluw @fm ¢ 280 alsredo et al.,

usheg. whol e tunor cell material is |low efficiency of
cross-presentation. In order to stimulate generation
of the cytotoxic T cells, exogenous tunor protein

a
@5 gﬁtntﬁregr%gﬂon%q’op%\& %lfﬁae H%@%t ogl[bsﬂgrﬁﬂ'e%l RMiterial is low

cel t he process
t eEitdengy rad Eréss priesentidont i lo qré@r &l ggnilateoganieeationt @’s@le cytotoxic

Sregelfsevé%gﬁl(ﬁ]eﬁﬁﬁﬁrl Ercﬁ&ma%n igetQOrddd td M thiken up by antigen

requiréd e processing of " proteln antigens a

f orasanting celfls amolglerine pregsss désendoaytesis amdt Henpupoifeeed from
a ; t [ Ng th .
PRIy e VR SRS kol U, BUELRTfeq v REP RAEMSRN el L0y, This i
adepdrednforgdings mncessiagt bie prefein aandigend yand $oradakion of antigenic

f F@éﬁ&e‘%n et BE R Bé;ﬁﬂl&stagé%?gééﬂtéd“% ¢rd Etﬁffac‘é”]ﬂeafs%‘?asuon with

resent ation 0 overlcomne
eW—iCcctlmdyn@éades)s@nkyrzesamu aobitom, ofseweerdluslywdded sntigens enters

HOERL S LR, YSALP L AL En S Ry nceroc
chaegresé@l@mpns_dinafderab oabrcom20s; loﬂ(}en‘ﬁeaemcyad)f qro$€mé$entat10n
Thg rr"ﬁj %Ithérjs Tléééeg%dftﬁgto?rR 155a dt fr&ﬂst %%? cgps i’osr trajﬁ%kectlon of

57 ria exes antigenic
I\/Iaﬁhgﬂrmsrzesdﬁtingtdeﬁs l(mﬁwatahmithweg EXPOUy Sxdhaftoet alncﬂ@@ﬁ; Kyte et al.,

0 -hehﬁ [ £SPONSE, ho T hel per resp 0

F 6o%ie T SR ERETeREs toklirt B T RisHsR) BYBEE g fpgmation of

plcaople&Bemﬂant@é)ﬂdpeﬁﬁd;ésebﬁd M@ICaddssG@MemlesZﬂﬁG)w raqudred for

out f tion o Ls die aftefr th

idbRtn oR b EnrSba R T ingE T e rShdef sk foriphtion of the

t anmc igmanblbgicilonembiyos takind pRde Exvan y200ds ﬁaxts&mrr&ay\d Eermain,

C ptecfl e to the presence r I tor

(RDRIEAF yRtSueBrh ol RS, Thar Gt B3ty e isitial expansion.

(I Mcﬁtl@d,R)ndbaSommfhsl@mumOi @roivxmhi Ufoem e e eSGID&ranifnory response

cancer/testis, anti rlnar ntu l1s

cibe Cofgelt U eIRe R Siate bt bl e S Prrifatpgoce).

one group (De Smet et al., 1996) but not anot her
5-Aza-2’-deoxycytidine (5-Aza-CdR) has been known to induce expression of
cancer/testis antigens primarily in tumor cells (Weber et al., 1994). Also, it was
previously demonstrated by one group (De Smet et al., 1996) but not another
(Weber et al., 1994) that 5-Aza-CdR might also induce expression of at least one of
CTA, MAGE-AT1, in PHA-activated peripheral blood lymphocytes.

This technique is used in the patent application WO 03/012086 as part of a method

of generating antigen presenting cells which comprises collecting cells from a



(Weber et al., 1994) that 5-Aza-CdR m ght al so induce
expression of at |east one of CTA, MAGE-Al , in
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technique is used in the patent application WO
03/012086 as part of a nmethod pf generating antigen
presenting cells which conprises collecting cells from
asubj ect, activating the cells with agents such as
pé%laﬁ@eoﬁcmvakv@eﬁhq Polky Withdagsnys sHdnay BPkRWasdnmitpesy) (PWM) and
Eh{/t‘éﬁérﬂgggtll%ﬁ%HX)atc%&uﬁ Itﬁ’e %E(tl\ydté‘@’ce@@@x Wiv@alhh#Greating the
e cultured cel poret hyl ating agents so
t Ralturedcellp With @Nfbhé@@ﬂmv@ﬁpg @gwﬁn@@ thatsihei ealle @xpress multiple
a'ﬂﬁdw&ez‘i‘s%o&%)antfg@ﬁs (€r) Prioducedpidautdl s WRYwaY Gre proposed for
proposed for useas cancer vacci nes However a nmj o
| §5R.@S ICANGSH| \BCHiNeT e dPMEVEE at aj ol JEsusfinftbiseprgredije i éhe use of
S
(BT RgRREIRT s PAcAERl iTilh P B ARVERRRREL RN TPHA) for
uﬁﬁ@tattoéqb?lcélhﬁent for devel opnent of effective
cell -based vaccine that wll be able to overcone these
probl ens and i nduce productive and | ong-Iasting
CTherngedh atiédammnimet uregriremanindorn dspelpgment of j effadiive agatt-based
O addife H8SGNbe AMERD! RBrdomhePHRYvd g?ob@erm Qﬁﬁ%ufcgrproductive and
preparing antigen presenting conpositions by a
c kangi lastingt G(Taamadiated; antivhinedy iomuperespense.cel | s are used
and no foreign agents are used t o activate the cells.
Sunmary of the Invention In its broadest aspect, the
pitesethe aimveinthiearrepanvindrgion toompwisl'eta processrfOir rdeRaring antigen

o )
S URIE EFEANIRE LR s CAOR | PLARY IEHRU cots are

c herd el ho/foreidn egehtafiteewsed dd iavdrdtenhevcelts. mat ur e

dendritic cells. The present invention uses only

normal cells i.e. unadulterated |Iynphoid cells and
déummaryoftleé Inveaion sol at ed from body fluids, thus

eﬁﬁc ygtloggesﬁeat ééc'ct H‘ﬁetpljé& t llp%%ﬂoﬁ p?c?‘dae tngl%ogfc}sﬁné‘%l:nducing an

for e N-ANE der Py
P\AMnaneI ré%ﬂslAnseAirsm mdmamair esmptising \namphaidh celtbsem wbich expression of

unor . ant i gen pr.epar.a e|t er,.. s het i
TSR oG S el chel 0 AR B Bt WS Bl g
anells.egul atory approval of a vaccine is nuch easier
and safer. Preferably a patient's own cells are used.
The tunor antigens are induced in proliferating
( Mhe pedsent mvpdilﬁxbrduseelohls/ neespeceldl ile, whadultgratddlyhpdoid cells and

ﬁg?ﬁ@t?qf §%ﬁ@ﬁ' Eizgfa%e& ?rom yo]gy I%PJSI ftr%sa&c?udmg cellps that have been
treated with any foreign agents such as plant derived activators e.g. PWM and PHA.
Also the present invention does not employ tumor antigen preparations, either
synthetic or isolated from tumor cells. As a result the preparation and regulatory
approval of a vaccine is much easier and safer. Preferably a patient’s own cells

are used.

The tumor antigens are induced in proliferating (normal) lymphoid cells, especially
during the log phase of proliferation. The proliferation of the normal lymphoid

cells is stimulated by (normal) mature dendritic cells.



cells is stinulated by (normal) mature dendritic
cells. Most conveniently, the |lynphoid cells are
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Preferably the tunor antigens are cancer/testis

antigens (CTA), which may be em cally i nduced by DNA

denet hyl ati on, for exanpl e, bg/'J’.lt reatnment with 5-aza-

2' -deoxycyti dine. An alternative procedure is that the

t M%trcoé‘ﬁ?”‘@@tr% tBe dyrephald €ally 3reilwnbeetasy espesiadiyderipheral blood
pHodltdeon, for exanple, by treatment with histone

deacety ase inhibitors such as trichostatin (TSA).

Cancer/testis antigens are expressed in a w de range

ObrdfHfBIS theS QhbE aRGERRSArE %c@?/téﬂ% érmg%% i©fia), Swtﬁ?lll Snay be

to rai sé an i nmune response is ef ECtIVE ag ai ns
achemisaiaingeced by lm%rc&m@bxlgt]% for@xamele, bMéfeatmen%wnh 5-aza-

erdé{ﬁgc H1dMB, no%ﬂahltgﬁllag% Brocédl éhﬁr (R PEE thier z%ntlgens are

resen i nvention Irovli aes use O e conp osition
stchezmtcatly inglugef bwﬁumeraésb/éats@ ifor ¢>ﬁ@ptlemlw tregmepémgth histone

'd@aceftﬁﬁse%ﬁ@?t%?stéugﬁ‘a@m @Rl (TsAyor vacci ne. The

vaccli ne nmay be used prophy actlcally or for direct
treatment of existing tunors. The invention provides

ugendr/fbigs St ?%t AShid %%br@s?e@m 4 gﬁ&rﬁf gé %Eturﬂ&rsC% R 8‘09{ osition

in vitro acti 1 ONn cytotoxic ocytes e.
adbpne yrvemtiorlis ablenigntaiseepmppmung rasponsge hieat lasqjﬁ&ctwe h?@amst a

Wo“"eeﬁ‘héé Qrﬁgﬁ%d&@ﬂg tﬁ@?ac@t tlb%%ﬁ?] e ?r%ﬂtaﬁdrﬂ'%l cells.

t unor Speci ot ox1 C es wh
conprises activating T | ynphocytes usi ng the

il hte'roz{EPgét gﬁ% eq‘??!én?ﬂﬁ?e‘?ﬂ#o g&%’o‘e %suce f tﬁépc%ﬂ?ﬂo%@]on for

cyto
( somotaiting act imneungeredpantse ¢o ctbé Itsmoﬁ'hretgmshoel fm{)prbparatlon of an

carf:i A Vi h u r i :
AP Naskr, Yo ShgPrk ARG BESBRMSERES - or sirec
c elelatmemtnfexiseingpymor i ef Descri pti on of the Dr awi ngs
Figure 1 illustrates phenotype of mature dendritic

cells. Figure 2 illustrates phenotype of proliferating

che un\enorbnlgmwhex:yieesf Offet abmpoisnacﬁrt as aatigeruprasgntimg bells for in
autol o itic cel

{2 BeEl Y B oRUtornfiEy e dp Rl ol mponoperapy

|nt act and 5- Aza- CdR-treated | ynphocytes as wel | as

det ect ed RT- P anal
| 11 9P ReEE R iR BIR o P R eeCE e et ot 8afind’ wmor-
BéﬂcﬁtcaﬂDsgemto)nc lTnltyaIphoe,mds thkhaccﬁﬁtﬁfsbf taattlﬁdmg T lymphocytes

k¥%&%h§rﬁ@%§%&ﬁe as anattgennpresen?mg [l g eQSén%on 0 t%g cytotoxic
cells is preferably induced by (normal) active dendritic cells. The method may be
carried out in vivo as a therapeutic procedure or in vitro followed by use of the T

cells in adoptive T cell immunotherapy.

Brief Description of the Drawings

Figure 1 illustrates phenotype of mature dendritic cells.

Figure 2 illustrates phenotype of proliferating culture of lymphocytes obtained
after culturing with autologous mature dendritic cells.

Figure 3 illustrates expression of antigens of MAGE-A group in intact and 5-Aza-

CdR-treated lymphocytes as well as in tumor cells as detected by RT-PCR analysis.



Figure 5 illustrated protein expression of MAGE-A
group in intact and 5-Aza-CdRtreated | ynphocytes as

wowrdos/0s®33i n tunor cells as detected by cel |l - baBedEEL0hE#S0050
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anal ysis. Figure 6 illustrates phenotype of

| ynphocytes after primary stinulation with 5-

Aza- CdR-treat ed autol ogous | ynmphocytes. Figure 7
illustrates phenotype of isolated CD8+ cells. Fi ggure 8

i Fiayse Aat s ryes aerressin of NY-Fp0JafitiEa¥ { apd BRRIRItISERS in intact

Obing SHAIRMR- FERE IYHABHIRGIES &S Well QiR BB delS db HBfeRteM By RT-PCR

different tunor target cells. Figure 9 illustrates
nmPBRl¥eopi cal |y detected killing of different target

Cﬂ ute WllﬂUW&@Heﬁo@gtxbﬁé@&PSV Mﬁ%EfA( ?l‘@uﬂrlh ”lﬁtraﬁt and r5rrrAélza -CdR-

culture. Figure 10 illustrates production of

atreated MMBREYER a6f Welbrig- 1ﬂe‘?blmeu¢€t“l§rQ§dd¢tﬁﬁiﬁﬁieby Ce -based ELISA
| yaphgeytes with different target cells. Detailed

Descri ption of the Invention The present invention

aFieire GilpsudiciePenoePredt nehpafiemaltee sionse sbipulation with 5-

PLOELARIRS ka ol EBud BpABLjigen- presenting cel ls are

nor na S In expressi on of tunor-associ at ed
afiguge d<lludrmteepienohpri of afdlated 6@8e gells. and al so whi ch

:‘?Fg}ﬁ?rd R atd @Bﬂlﬁ'ﬁlﬁ"(ﬁ" bf ’IFI@ g3 zﬁ‘?éremtcu@a&%n C@ﬁﬁsobﬁted CD8+

ate cytoto |1 C np ocyt es and provi
rriadmmoemtehéﬂom pitimnaly qustuye with ditferehp kuraer targadfcetlhe

'ﬂ)ﬁﬂl?@ ! ¢ %Lféﬂlatégem?crr ﬁcoé ﬁf d@{gcltgoe 'Rﬂﬁlﬁ%?%f ?ifif/%gf: %r]gﬁt cells by

ased vaccl
sisotaied €Dnlyofphaeytenframeprireapanlereor i n adoptive T

c h ' 0

Sl LS St AL PR YAARERES ot tng e
f icoldined imhraune momphedcy teg mpthoditfecarititargeinellse i nduced t o
proliferate by nmature dendritic cells, and during

proliferation can be induced by chem cal treatnent t o
ebptaited Desnuptiamdf Yenyvestiem as canter/testis

Cﬁhé_%?&?pt {nggr%l tnI Q%s tQ ?ov?%{rg oé#f&t?v% Hmﬁne F%EBO%%‘?BV procedures

presenti ng
am ivgeaets the can’d‘gerebkesentmg gelieraa¢ enocmabtebks ¢n @BBsh expression of

[ls some ncl ude e el l

LH[’Q%I’ gsso nSI\PAﬂ% b%pﬁg?la %DG %allgr énq:;%%q: and also which are
cenmemdemt([[;ml gattioh aws@ablee&pdacecalyl s;tmmﬂauepctyema)chbT d)pnlphocytes
I hoc h.c be | duce rea
RO BrsAds ot i aiaudd PeBiuidl BOGGL P A BRHER L pé inunotogical
antangeys Thégcattibengirysentiyig uslés rady pe efet asealcals pasetisacdine for in
t r\]/l%ol sr’Elvmerlgtllgnn o%‘ tanI f?nrﬁuonseSIre%lpce)nsteoorp ggop%ve T cell therapy in which

cytotoxic T lymphocytes are stimulated in vitro.

The invention is based on the finding that normal lymphoid cells can be induced to
proliferate by mature dendritic cells, and during proliferation can be induced by
chemical treatment to express tumor antigens, such as canter/testis antigens,
resulting in a composition that contains CD4+ cells, and so is capable of presenting
tumor antigens to T-cells to generate cytotoxic CD8+ cells, some of which include

CD62L memory cell markers.

The normal lymphoid cells are most conveniently lymphocytes, especially

peripheral blood lymphocytes, which can be induced by treatment with DNA



various routes of cancer treatnent, such as: a nethod
of treating cancer by stinulating an i nmune response
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of |ynphoid cells by mature dendritic cells, treating

the proliferating |ynphoid cel} S to induce expression

of cancer/testis antigens, thereby obtaining an

anti gen-presenting conposition including | ynphocytes

e APMEHWERLING AGEAL 1o EXPRESS eagCHdRstisiaotierisng t he

anti gen-presenting conposition to a cancer patient to
stimul ate an i Mmune response to the cancer/testis
aﬁﬁcgéwggy, 8y usg v Preferreelagpectyet H_%ﬁj?f‘dﬁntt‘qf‘eﬂﬂﬁ @@S%taﬁ(,t@rpmpose
byaRElRRbis of c&iilel tlABhERY sudhof¥Pr i si ng: stimul ati ng
proliferation of |ynphoid cells by mature dendritic

cells, treating the proliferating |ynphoid cells to

| BAHER BT PSRN Acef BYSRIHUIRR! sn LSS RspohfeE &Rt ¢

obt algﬁll?ng an ann%l Cgen(-_:‘prgsentui ng{gconposi Ifq(f'jon p(t:)ont affaﬁ?{sngumors’
n6eMAlsINginphocyt es enriched in CD4+ cells, using the

anti o . oy . E |

AR RE R0l of B A0y uele ML & 1
cyrteatiog i tbe crmeptesating tyrepheiciasilh ot induee SppissTione ofDRncer/testis
nébﬁ%%’ éﬁ%’%g%m?&ﬁ:&ﬁ@ |\rl1g§r;] t%e cy{-port oxI @gcgﬁnﬂi?s()lﬂ{uiogn including
t tynephoayiee enpiehedentCD4Tisellsyapensi on of the cytotoxic

C ; : ) : I e .

o TR S e AR LB ROl G S an e BRieh® 1o stimutace
peolimmanatréspanseMosthe sancesbteytis ardidepstphoiltierpativaly ar e

peri pheral blood |ynphocytes extracted from

het er|l ogous or autol ogous blood. In its preferred
prangthedbf trepliegreancat byadoptive Tpredlsthatapynaosmpirisong:

c i i g : i i of

o SlTRLIESRE pholftelsBlon PRI EAE ot baRle P

démredting i the croliterdtimgnlyropredd tcels Bosindntd a&kpressiad df hancer/testis
I y ot ur Lt I : [

P IRETEY e ob Ay HE ol 451 48R Pidshh g BploBoy A Efiialr g normat
t henpotyteaeedcHednpliddy tcelds,wi t h chem cal agents | eadi ng

;ﬁalngn qu ta'n?irg]er%)-];)rees)e(l?trir?gs‘E’Ionqgos%onc ?on%gtri\//attg SlI U Ef;%[') ecgtc'e's ex vivo
which can be expanded to obtain a cytotoxic composition containing tumor-specific
CD8+ cytotoxic T lymphocytes with CD62L memory cell markers, and administering

the cytotoxic composition to a cancer patient.

The expansion of the cytotoxic composition is also conveniently achieved by using

normal mature dendritic cells to stimulate proliferation.

Most suitably the lymphoid cells are peripheral blood lymphocytes extracted from

heterlogous or autologous blood.

In its preferred practical implementation, the present invention comprises the

following procedures:

A isolation of peripheral blood lymphocytes;

generation of mature dendritic cells from monocytes;



C preparation of vaccine fromactivated and treated
| ynphocytes; use of vaccine as a prophylactic or

wa@leooem8108F eat nent of tunors, or D generation OPCT/EP2008/050050
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cytotoxic | ynphocytes by co-cultivation of |ynphocytes
with activated and treated Iyqfhocytes; expansi on of
cytotoxic | ynphocytes in the presence of dendritic
cells as feeder cells; use of cytotoxic ”%gphoc ytes

f8r tredmHBSON A thenbimphegytas Bt ihgempurardndEEigsells leading to

Wi | e bF@effe'ﬁYﬁf‘br‘oﬂFer%n beeu.aese! i bed with reference
to treatnent of cancer in humans, the procedures of

the i nV@AtMent af eheapeiivaipglyrarsIcytes ok tcBemicat yagents leading to

nedi ci Rguk@bn Gﬁgﬁfr%ldﬂ%f@ﬁ&w@sﬁs fiiodht.eat ment  of
tunors 1 n non-human mammal s. The |nvent|on will be

mBR@ ful |y understood by conS|der|ng t he nethodology
t
agop eg eg%rgtm RBEGRL Floh &AL drfd @@a&@pqxﬁw@er e,

above I ngs  ows. The princ

bet weehtse ﬁfeva@élneab aguephyiasticrns dd@ét:tre@t@ment of twiners.

i gvention and other existing vaccines designed to

i nduce anti-tunor imunity is that the procedures of

t Bi s i gorataiion oticytetexie priycyiey by aeotulidvatiogeaf lymphocytes with

pr epar Qfﬂ'\%ﬁd eld H%Ete%ylgﬁwﬁﬁ&y?es i solated from tunor

'S new vac hor antigens are i nduced
endogeﬁmsgpm of extotoxfelymphagytantin dgee-presesentof mgndetic sells as
of thegllgayng ssyst em by chem cal treatnent. In this

way the imune’response with formation of tunor
ant i gensss pafcichtatoxdT Lymphotyies i for etreatrodrdutof nbambref by adoptive

anti ge d crosspresentation. The problemw th
|nductﬂ8ﬁ8h@%$ﬁﬁglper response i s solved by enpl oynent

of activated T helper cells (CD4+ | ynphocyt es)

f Widliel thiai ingenitioh khaaﬂ:eantdeg@rrbeﬂr\eﬁleméﬁen@wceeﬂol geatnebnt @f cancer in
ovi de e i c, CD8+ l1s. using .. .
Bt sPe RbarenfreR B BV ERER SR et S uribrna Hedicine

bferane et mutedils tfmrnnneatmoof ainedts dran@ehdrh&s afmmals.
antigens in proliferating Cb4+ cells, and these cells

are able t o stinulate formation of cytotoxic T

| yhphiacatites mcwinzdregfuaybmmaeao@rtuyummfdeﬁugomﬁe methodology

P 0etet b o SRR P SR akings §ecatvg MraingSasalidvs.

task addressed by the present inventors was howt o

O8RS PR e by Pl S0 ARSI s mentor

basd other existing vaccines designed to induce anti-tumor immunity is that the
procedures of this invention do not employ any tumor antigen preparation, either
synthetic or isolated from tumor cells. In this new vaccine, tumor antigens are
induced endogenously in proliferating antigen-presenting cells of the immune
system by chemical treatment. In this way the immune response with formation of
tumor antigen-specific CTLs is initiated without need of antigen uptake and cross-
presentation. The problem with induction of T helper response is solved by
employment of activated T helper cells (CD4+ lymphocytes) functioning both as
antigen presenting cells and to provide help to antigen-specific CD8+ cells. By
using this approach it is possible to induce expression of a broad spectrum of
tumor-associated cancer/testis antigens in proliferating CD4+ cells, and these cells

are able to stimulate formation of cytotoxic T lymphocytes recognizing a broad



way of generating antigen-specific T-helper cells is t
o enploy mature dendritic cells |oaded with the
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2003). However, the present inventors m xed

anti gen-unl oaded mat ure dendrlél c cells with a

non- adherent fraction of |ynphocytes and found that

after 7-8 days of incubation, there was an intensive
pERAGLRET &f |t6'ﬁobﬁelll5ynﬂh6d5ﬂ'"fé§‘e GHe Cﬁ“él‘i‘q“éleﬁt‘ﬂ rigjis way also have
CUbhd ERSra¥RFBtiFBdfhemdryl etphocyt es enriched in CD4+

| ynphocytes. Having devel oped a nethod of generating
cultures of proliferating |ynphocytes, the present

| Fue ‘Ff‘rﬂ%%sl@&&cﬁ@i%%@@ytthé’ p%él@H€ﬁ1v§ﬁ‘tBFse\§§§ XMW @8 generate a culture of
cancer/testis antigens in these cultures.

5 PEeliferating dunghogyiegianaicisst imzeDedRretas theere idmown thapthe best
yccﬁ’ é’éﬁ@Fffﬁ@ z*;l‘g%grs%@&ﬁ‘ér‘f E@l?&# SelNtd &?@ﬁ}p&fy‘ ﬁﬁ%fdrleydendritic

unor ce et al

in
peels dpsled Wwihothet priigan b&onulreet §k o':up z@é SPﬁEtVr@ﬁ %ﬂ al., 2003).
é?@g/g\_/%gtthgOﬁre%‘etIH%nt&%\ﬁm%{edeint?emun%)d Flfre dendritic cells

R mg also In ce expression o east one
oWitiTA, nanprEherent | fraglioPHAE Anpheayted qmérfqglhért@at lfted /-8 days of

| YHEBB%% ecﬁereI Wad $h HREENR LblLReSER Sfjla/hlb@iﬁetés' ?h@‘:ég iferating

nor e icul't t° o I nduce ‘expression I'n nor

cehltgres piepamainhly Tdyropisgtes colikked iDeCBrdymehocites, 1996;
Weber et al., 1994), or that these antigens are not

i nduci bl e by 5-Aza-CdR in normal cells (Karpf et al.,
20le4ing deeelopedal msthodadft geneotingntwiurgs oo mddlifetstingf lymphocytes,

! ¥I§?E%§¥ﬁt 1n%r&Msh?t?Q'ﬁpttelaec' I naﬁc%:(%{ﬁ%rontd?ecaﬂg FEQE]IS Santigens in

i n\vehtors were ab i nduce e cancer
athasgendturesat 3-bmy2 hdebxghyasime 45-Arin€dBndss roest known to induce

K/%@%é/n, gm@g%gtb%&@gﬁg g,mgﬁ@ih?’tum&%ﬁéber et al., 1994).

MAGE; A1&as m&aﬁuﬂyﬂem.s@ﬂ@d]byatmb BORD $De Senek @Y al., 1996) but not

o%@t‘ﬂsf g\ggﬁ?grr & ‘Saf oq t%ap 50/92% <f5q‘he ﬁ1 eé 90 mgrpé eg(Ellaqtsssi?n of at

eXpre si on cancer
eXgast bneof SZTAnMAAGﬂwdt, nmrl?HAfacﬁVhteldqwqutnsml\MO&i lymphocytes. It is
performsd xperi.ment.s were hocyt e .
P Bt eiAc P RS BSE P HEhRllee ¥REREHR 87 cTa in
passndilcellt compsedHoAaA2erpasis t(Dy Snietidal.c¢b9G Welser et al., 1994),
det tléﬁn of .anti-tu
5_ -

el hnsBht ot ek BHEPRRECR nrorm elisiarng et .
WROGM) it Névier thelleas, i afterasptimitzingyconditiong fardymphdcyt@grawtriand their
LR T L oy M Ay I
f tieetttheyhad chysenhasclié eses hegitcohinogrey egbriessediis @lmbispnamely the

oo RE s, NABF s HAGH 4 i G R S8, e g foce 37,

aNYdsp-RandBORIBe end of this culture period there was

an
Having obtained expression of a broad spectrum of CTA, that resembled their
expression in progressed cancer cells, experiments on induction of CTL response
were performed. All experiments were done using lymphocytes from HLA-A2+
healthy donors, as in this case it is possible to use HLA-A2-positive tumor cells for
detection of anti-tumor CTL response. 5-Aza-CdR-treated lymphocytes were used
as stimulators without irradiation or mitomycin C treatment, as their own

proliferative capacity was practically absent in the end of 5-Aza-CdR treatment



intensive proliferation of |ynphocytes. FACS anal ysis
of proliferating cultures indicated that the

w@empostosdn of CD8+ | ynphocytes exceeded the prPOPBP10DLOS0050
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of CD4+ cells by 2t o5 fold, and that half of the
CD8+ cells were expressing th CD62L mar ker of central
menory cells. There were al so 8 significant nunber of

natural killer (NK) cells which are not unusual for
c 8rTiogy[fhgres- et frackianyof SR tgse eptrfrezasy after jsplation of

OFTQ)%B%[FeQ W8S Rfited Mﬁt‘hCS AG3- CMRItVea‘Péd %%oﬂ}‘@s %Helh@&t?a‘i‘ed for 9
CD8+ cells were isolated.” Measurenents of

cyiert oli2 Westaddet ptuday el péit ithe fed afstihifgcultysarperiodithere was an

t iHTBRsiE blolrbReRn DAt Btk ﬂeye P,&@S %ﬁ&ﬂ@&k\’o? 5r%hfé|"lﬁrﬁﬁgA%ultures

antigens. Cytotoxic activity in th
t indicategnihaf then pwﬁ@rtéom\@’é GD8yy, ly'ﬂ?ehoqytess?@?ieﬂﬁ?ft éh‘t IP}?OpOFUOﬂ of
| e C f 4d

EEH ?ét%%ﬁ Ecgéa rfcga éﬁﬁ:a&ia?g?lg o; Ergé WteI§8 &ll‘s%r@%ﬁﬁr‘éﬁk‘fﬁg e cp62L
ré@trkﬁrcqflcéntrall MEmeat sably: CTL medi at ed IyS| s, and not
NK- nedi ated |ysis. Thus, it can be concl uded that the
present inventors have devel oped a new anti gen
preemnwergyalseld sigoifigasti nurobert of nhingaickillen (W) esttsovbixhgare not
spec{?h%yéeﬂ &gﬁﬁ’ﬁsgr aCIWEFIHIaW %ﬂul?ﬂbh.’ UHPLfore in order to detect

ICIty an rrstics o nmenory response.
Thitis @etipidsiafi enlyc &e generaiedyelB-eiGher (D8t dilisemtere isolated.

V%\%Séd??ﬁnéﬁ@ cﬁf cﬁgﬁ)‘%ﬁr a&%ﬂ e\%r%t B&forfn%rd_l_hﬁ y%/‘p ;Szﬁﬁ)etl é’§ tumor cell

ener ati on and “expansi on
f bneablmtptposewemmdn@gmte\mﬁy HLF\04:2 antégenhe Ky tabxit retiviteof cells in

Ofthé %ﬂ n&r Eﬂael S£1 gﬁhd 3{6? KI} R)%ﬁgﬁgﬁ%djﬁgn?lg W&%éerd after

- deoxycy I'ne erred.
r e‘a:gbam(m Dhaellsrnaythbe)reseede POIL-DXBr 2 hedrhy | Ttei lysis ahaved HLA-A2

SIAEAGHH, DB AR B BN e 20 ysi.

i ne ana
Zebularlne nay produce a sin1|ar effect as 5-Aza- CdR

( ‘FHS@Qt c nc?%%g)tp]atl ttﬂg ?‘es%ﬁ? in ob§ I?yt%hdeveloge? 3 ew antigen

nuc e03| ag en
I er&seatkmg célh ampcbsanomforfmd\za]oﬁ:obﬁ? cytcmomc |Tglgmphu<g/te frenponse with
SI on, i n_tunor ceII

APPSR Botomal, SRPLFRT. FUL DabTRn S b rbhPOP gfbonse. T
| nduposmgoranan germnpleyeldl attmne‘oad&eg/ﬂ eddcimatiohiof rcanw pbae1ents or

g hi eve&r qkjégﬁg’rgﬂg 3: g)gqgagf%@go {yt%orlghﬂhlmp %c ies Mss adoptive

( IdAunotherapgy | nduce a weak expression of sone

proteins, including cancer/testis antigens, but the
spectrum of these antigens nmay not conpletely overlap

t FOISmeedmsaedeabMeﬁt- éfZ&reGdﬂ)nal lympeotd eatied Dngiehieaﬁylatlon with

S%Sigﬂg%gggyggﬁg \)(/ﬁl’\‘?ﬁ Lﬁqgg/% |Jsrte1l:eorpe% eéﬁ\e?sféc’ég%nts that may be used
for DNA demethylatlon are 5-azacytldine, 5-fluoro-2'-deoxycytidine, and
zebularine, which is also a cytidine analogue. Zebularine may produce a similar
effect as 5-Aza-CdR (Chong et al., 2003). There are also some non-nucleoside
demethylating agents but their effect Is weaker than that of 5-Aza-CdR. in

triggering, for example MAGE-1 expression in tumor cells (Chong et al., 2005).

An alternative chemical treatment for inducing antigens is histone acetylation
which may be achieved by using histone deacetylase inhibitors. Most commonly

used and best studied is Trichostatin A (TSA). It may induce a weak expression of



exceed an additive effect (Wachnewski et al., 2006).
Anot her group of histone deacetylase inhibitors are
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conbi nation wth 5-Aza-CdR (Weiser et al., 2001 ). The
i nventors' experimental work g?s at this stage
necessarily used blood fromn donors. Wen

approved for use with patients, the t herapi es of fered
b§OMRPEtEIR e UGS FRNTEr s HaRNYeans DY B aPeGtBIm ehess antigens

P& %%om’b@ﬁ@l‘{/edverlﬁﬁ%hcfs@%txﬁég%d W?—'Atzb QQR. rW‘éhw‘bf‘cﬁ/ed together,

|ndu0|ng antigens 1 n normal cel points to th

p&RESE biCREeNfS dhayg EEERLS ﬁ’iﬁo%@éﬁ’rﬁeﬂ@f‘r &M ﬁléf?ﬂﬁﬁﬂ cﬁ@ﬁ@? which may

f@kceterdeﬁt Q@’d’iﬁv@feff@@ﬂ"@ﬁl%clﬂfgv&sﬁf‘etsal | doj. SAﬁ@ﬁfér ‘é%d{) of histone

careful selection of donor- rem&ent palrs wl

néeetylpse Bhibitors yedededepsraptidrsibaigalsn s3els ﬂ$Q§1 m combination

I eAGLY. A% - agRl\Wskedongr ﬂo)zi ohocytes. Also, the

exper% ment al I(vvor?(rd(%as ‘use dendri tic cells obtained

fromthe sane bl ood sanples as the | ynphocytes. The

u$be ofvaieordt expearincaithlswotkhbas ahdinis fskaga ndresmaitye upsst bload from

C al,es . Qb .

ool By B R S SRR el Bl RS B bR by anis

adettion will tnormalposss bloedtfhah daneremat@htsal | Howenargéms fact the

deri f. Ngr . | S. | Y,

st RN Inetqind Bofifensnml RS REF Sl 487 tws ety of

I gerddiing oacdire frespoorsel tdondrsnfor teemtnmgeinsf cmmldaltvynts In this

cE7 By ulEEREER oD Ay SHPBHTEATR b, SEF MR feedsdyim orcer to

[ rjetredﬂe amavEgdn- mmiﬂcmépmvcana@ms doewi lyraphaaytes.
necessary For exanpl e, antigen presenting

ositions are Sso nes u her W t
Psgcf*?eo‘?f(%fm]eﬂtai w nﬁﬁ" e %-F‘SQ l%.o%témeﬁlt}é‘?m 2Ré Eame blood
C@&fﬁ@l%t b efie BintPhecytey.t ahexisé of kﬂ_@ﬁcﬁ‘rﬁl@d/_t:éils%tﬁ@lomahlf@@ﬁ the same
are usual Idy used t gﬂ)%et her with i n4 ection of ad ?
sheRowould be mugh mEle CPBIFMENG; Rkt GrBes R REGRIBIA| satety tes“”g of

| yiep Besort SRR SEdlisOth h&diSioREiti lg%‘éss%léotﬂﬁl@@rab&s of allo-antigens
chenot herapy (such as a conbi hation of

c§ENGish e PhEFRUE CarRIS AR ASAHES PYAUPREPERS that, in turn, may

| YR Ree BlISLEponse R addMi®Ctd RBporEeltb TuMbE akigtdk| Yossibly leading
suspended i n phosphat e-buffered saline supplenen ted

wit? HeHEgRsenn SUNAFSRACHiMmieEPYeaut ol ogous pl asma. Furt her
information on a delivery fornulation can be seen in

I @Vi®iWrcaPrusk her apephiaRioh, Cllel cbhpssdtidhs fraly axaR! €onventional
(Gattinoni et al, 2006; Yee. 2005). | nterleukins such

addjuyants na'é)fjeé‘lr% opgecRseAlYt O ERRRAke NHEEH PEISPRENG E9BRPSItions
Ofird YIRRRYE Bsed tB%@ﬂﬁeﬁQﬁth%bF&ﬁ@hme@ﬂ% df fLEBr ®ittmore often as a
interl euki ns could be used. For exanple, IL-7 and IL-1

5 CelGipi CoBPRitaRn ?W@?ea@ytSFOXIQLV@théYF@rCﬁ“R?ﬁ‘t@FS are usually used
dessdithdrl GithelriSction of adjuvants such as IL-2. In addition, injection of

cytotoxic lymphocyte composition is sometimes preceded by chemotherapy (such
as a combination of cyclophosphamide and fludarabine) leading to
lymphodepletlon. For injection, cells are usually suspended in phosphate-buffered
saline supplemented with human serum albumin or autologous plasma. Further
information on a delivery formulation can be seen in reviews on the adoptive T cell

therapy, for example, (Gattinoni et al, 2006; Yee, 2005).



from nonocytes usually requires the presence of
cytokines, with Gw CSF bei ng the nost preferred,
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the invention is further illustrated in the foll ow ng
experi nmental Exanpl es. Exan'p 1. Generation of
proliferating cultures of n‘ﬁ?ﬁocyt es enriched in CD4+
cells. In order t o |nduce expression of CTA in

anttPgevkipy s4@h@ nlh- 26N AP ERenicdalko t@“@éﬂ?ﬂeﬁt‘e (Rrgkiferation of

exiHotyte¥ TheyaRs BplERAL, ah@'cﬁff@t‘é'nt YhrehaH! o8 be used. For
proliferating.” Professional anti gen presenting cells

dexaipple B-£and 4-13epulbbe prest insteprd o lLahd 6eneratipalof dendritic cells

C pragl] Hoﬁ@te@u@laﬂy%cﬁﬁr% €nd B%Séﬁ%%ﬂ&f&(l”@r Q/tﬂhO@WC@g being the
for another type antigen presenti ngr I'Ts.
g ce

aﬁ@sgﬁﬂﬂé‘?rzwd,tasl'%@sg'bpthﬁfﬁqogléfhb?ﬁlé?étéhtt? [1s that rmy
stinmulate antigen-specific activation of CD8+ T

nphocytes. In particular, it has been shown that
a}éhe \PRRE I eCIitheniaygrdionTis further irtrpedeimpthgyfietowing experimental
aﬁkérﬂﬁ@s presenting cells (Naota et al., 2006;
Kennedy et al., 2005). Additional advantage of CD4+
ceIIs as antigen presenting cells is that they are

o stinmulate formati on of menory CD8+ cells

( enn y ‘et al., 2005). The present inventors
{ Benefatioa dfiprotifegietingleuitures of htmphocytestanrished an §Dd o gells.
0 i fer e
linﬁ%ﬁ%égygogémdlcgg? eésétl)éé oc*f %fT g@g%?tb%a Fﬁ@gntn}ghcells by chemical
atiatment or rexenple, d\erﬁbIrAZtariszléM,lthlSt Cldtlﬂ”al therlels bef proliferating.
I L; : r 00
SHERBRHh Rokie ProgatigeRsy LERGI cIC0s, 888 prqlterstg under
cebimalwasdidone, awt thatefoge tthe itveetars wgareua\dmwm fmidamother type of

g - Eraire R inefS b Sve Bl hes of SR s Bhonying cels that
dmmatsemutbétecadtttgjemepem&icahctwtifonmh%e T yowhodltend IBpariicular, it
UB Egénr %%o | h%_] ff%’iv%%?tcﬁ)ﬂel{e per, sel[nr e%b g«—bqe as antigen-

ree an
Pbcesplatln@ &elfsf @laeth Sahl. nE)(X6DIRBﬂhed9reldalc,t20ﬂ5 BEde'ronél advantage

F C5D% c%l E%%gtkt g{é?e[aggtgaﬁ lrsﬁi)é thf85%§oarreeallal%y 9 mulate
A)’@rSraﬁldhE:lfDan@ryASDM\l@eu\ﬁy&enlnad)B@t ral., t2008)s. TA&tpresent inventors
ntr ZG)C t he_upper..|l a
C STRrE ol e APeiBe, 18 ot imit P hefaton ‘Gl SBF g Yftures of
f aD4% enttttfﬂd l;mq;haSytasidl tr \tlee texampldl tesceiboe dbalow athe addition of
forfree After ddltlgn of

A el G dheriiie BTt aE: BelelSbarag pefphge! blood
nwasatmtekﬁtmtyémplbwd.at -800C unt|I use. Mbnonucl ear

Preparation of mature dendritic cells was done according to the original methods
(Romani et al., 1994; Thurner et al., 1999b) in modifications. The buffy coat
components removed from donated blood were obtained from the local Blood
Bank. Upon arrival, buffy coats were transferred into the flask with 60 ml of Ca-
free and Mg-free Dulbecco’s Phospate Buffered Saline (DPBS, Product No. BE17-
512F, Cambrex, Belgium), and approx. 30 ml were layered on 15 ml of Lymphoprep
(Product No. 1053980, AXIS-SHIELD PoC AS, Norway) in 50-ml tubes. After
centrifugation at 460 g, 30 min, 20°C, the upper layer containing diluted plasma

(approx. 40%) was collected for further use as additive to culture medium and for



cells were collected fromthe interface of the
Lynphoprep gradient in 25 m of pre-cool ed DPBS- EDTA

w@ arsiosw3y and washed four-five tines wth prePCDBPBAS/050050
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DPBS- EDTA by centrifugation first at 250 g, then at

200 g, and then at 150 g, each,tinme for 12 mn at 40C
After last washing, cells were“re-suspended in RPM

1640 medi um (Canbrex) and counted using the Coul ter
chigsrieg , ofsgls. zAfterhaddigar e¢ft N&P3dh ( 8’? W mdhbeskeplasma was

a@éhtﬂ‘?urgé@yatteﬁ;obfgf FbrdI%t rﬁf%ﬁheﬁi‘e&)’fraz%tn' 419-8b*€until_use. Mononuclear
correspondi ng peaks of he cell suspension was

fﬁeli%wermc@lchbf@nb%m@m%ﬁ o tRe hyypplopren gradignt in 25 ml of

"BFIQE&G[&? IfﬁfB@ EDTRA( ARIrEx) nHH@e\K/as‘%d | ﬁbﬂpﬁogygn’ﬁ@s 'vﬂtﬂ Ne-cooled
freezi n_g‘hrre i um consisting o

pPRBIED A &Y Tentrugatigndirsical 2505g»st;b1éﬁ§|t éﬁ@ gwé% tfpﬂna%tehﬁo g, each
f "tfﬁ?ezfomgl DRies: 4l ey la§‘tt wadlf c%'[l@' v)%"?é @ §65@Eﬁ8’eoaﬁn RPMI 1640

his temperature for up t o
mmeélué%t pMmbshre darfd savnted wragzéhe n@%heuc¢wntereelmp§el Z2. The

o) I rf.Qr j :
RRRAAn  ARLIEE 58] bRnpRel OB rhfied By sacng e
hgeiiespoading paakRPM celle 40T e ¢ell rauspansian  Wasa§10z80 imiatiquots each
b . ' . f .
oS PEMBLRRILECNY of mABEp Sndls LERRld AR TBARPCSRS in the
s frepzing inadivmsconsistint eft 80% oflitheidddtedrplagnarbndfl0% of DMSO. Cell
pg&p@ﬁsﬁ&?%@rlel\ﬁl déliﬁ%%§ QO)I%QON Pﬂ Lf ?%)e@gap ere stodred at this

Pre-treatnent m was rermve rom
[ mmrattefeyow elplta(()e‘bl moptha. ni\lloﬂltureblwes'egp@cbsshﬂd fr@tﬁttee frozen

4%0%%{?{ gba gﬁ 307f0§:enor|]1q{& Ee\r»/ﬁ??&)e%%’e‘@g?( 83 tissue
Were ColTecte erent nonocytes we
t wilterevilasks plﬁetxmedwdtHR’PMl otLB%Oumedlsemn iaf RRMI 164di@limeidum for at
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of 100 ng/ml and 25 ng/ml. At day 3, 1 ml of AIM-V with 0.5% of plasma was added
together with GM-CSF and IL-4 at final concentrations of 100 ng/ml and 25 ng/ml.
At day 4, a maturation cocktail consisting of IL-1beta (10 ng/ml), IL-6 (1000 IU/ml),
TNF-alpha (10 ng/ml) (all from Gentaur) and PGE2 (Sigma) (1 pg/ml) was added.
At day 5 or 6, non-adherent cells were harvested, counted and either used for
experiment, or were frozen in aliquots of 10° cells in the freezing medium

consisting of AIM-V (70 %), human serum (20%) and DMSO (10%).
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Denmar k, cat. No. 555516 and é 5558) and CD3- FITC
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nac rva ern an | ayer on
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rozen
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pedgg h dlmand01q‘LfeII.

S BUTERIR ConPor RGP EbAC dckar PR ROEL RS dletie 673 synge, s0
I yhrqlhbe}bt—:-&st Nﬁaaadivsps&hmedem rho theelipig lafer Inlibe tagmwere left in the
sue_cul ture 96 pl at At ﬁ S,. nd 0,05,m .

o I e o edcir s etk e A Brofin G2 Tim ficer
flal‘idﬂ stoac énizemt atonr8CESC | 1/ aliuates aeeddtic néedlseand non-adherent
lls. At day 7,or 8, when | hocyt es .r.eached .
o Dimadioe s vike PR WEBRR A c B T SORe R AVBtcte megium and
useldmil roftdedt fxpeatsioreadirgaiamgi 100 wzhdatic aklls and er-8x1@S tyraphocytes
anti gen expr.essi Z%H Pheno of cell
Saﬁﬁagge%& it eclg)p(fggf;)"ﬁ?rﬁdw etﬂJlIiLH%Bé @qlate. Et days 2 and 5,
C OIg5ugRdFElgmPhddyia® eHedfum CBMtaining interleukin 2 (IL-2 final concentration 15
IlU/ml) was added into each wells. At day 7 or 8, when lymphocytes reached
concentration around 108/ml, cells were harvested and used in the experiments on
induction of cancer/testis antigen expression (Example 2). Phenotyping of cell
samples was done by staining with the direct conjugated antibodies, CD4-
fluorescein isothiocyanate (FITC), CD8-phycoerythrin (PE), CD56-PE, CD3-FITC (BD
Biosciences, Denmark, 555346, 555635, 555516 and Beckman Coulter, Sweden,

IM1281). Phenotypic characterization of cells performed by flow cytometric
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| ML281 ). Phenotypic characterization of cells

performed by flow cytonetri caﬂgl ysi s indicated

increase in proportion of CD4+ cells conpared t o

original culture, as shown in Figure 2. Exanple 2.

| ABRIEYS dhdlélteéxb’lcé%?é? oA BYOPEHRNe Of t G4+ §elé§1tci0@1@ﬁ§ed| o original

Pe@kikeaatiog M@met es. In prelininary experiments
on kinetics and Aza-5- CdR concentrati on dependence,
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CEkSMbFéSZ was observed. Mst easily inducible were

MAGE- Al , MAGE- A4 and MAGE-Al2 (not shown). In order t
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concentration excee ocyte popu a ion
esipadardizef thentulitignsesfaindottiand induatios efr 654 riodymphocytes taken
a r ' I

l"'rtoﬁl gﬁ%%s‘ggi Eélﬁ éljc%vrlﬂ 'u%)dagl% 1? Odéi? Y@ﬁé’l‘?ﬁ%lESOnecentratlon was
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ue C
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use N CurPure  wi t
I mﬂdhmnybletﬁlr(lfg(aﬂpMeofﬁ azanh'-leoxgOatinavsigmd) rzmz:le‘rBQ I /ml of IL-2

ﬁéh@g%écrl ch, h%e\ﬁgl[s &%ql \lléll E%Ele ﬂgpé @8% ml per well Cells were

yt €es.
warsdobaked rfoDBB.Byanalftétr obhh thsy peré drlar\festedl%il'nd:’czmnted Some cells

i di vi
OB TR Do R Bt MR DR Jir s giper were
olfroENAm:adqmgs fasrdestréiss for dteeExmnplQﬂlfcﬁ&wcneédlmrw&rl@mphocytes
SRUN the supernat an S'}ﬂd. scar ded d .
BPPur Pl <Ly reEage et Aol B £ CR analysis
Solution (Purescript R RNA isolation kit, Gentra
st ens nneapoi,s Tot RNA was ted . . s
R L S T
pegerefidraioe RN2y ceding Mgr thesevoloteies D1 010686 iw&a@@rsppnardmlzvn the
over the lysis.solution vvashdte W th 70% ﬂ
” SSier et Serdte ARAEE PRI Soufinlet JEDG, T Bhget Lysi
i soluaibe dPiAcri|s RNAeuectledorbthmms@ Sl,stengs tMiane e M), Total
DRMBOR P ReR BeEordint oA g A hiTEL s tssrs Tantobregipitated by
t hedisgnwbesoldnie of 100% isopropanol over the lysis solution, washed with 70%
ethanol and re-hydrated in 10 pyl RNAase-free distilled water. The isolated RNA
was treated by DNAase using the reagents of DNA-free™ kit (Ambion, Austin, TX).
1ul 10x DNAase buffer and 1yl DNAase (2 units) were added to the sample, the
mixture was incubated for 30 min at 37° C, and reaction was terminated by
addition of 2ul DNAase inactivation reagent. ¢DNA was synthesized using random
hexamers, oligo(dT) primers, SuperScript Ill RNAase H reverse transcriptase kit
(Invitrogen Life Technologies, Carlsbad, CA) and 10pl RNA in 20 pl total volume

according to the manufacturers’ protocol. Reverse transcription (RT) was



m xture was incubated for 30 min at 37 C, and reaction
was term nated by addition of 2m DNAase inactivation

WO eag®sito3s cDNA was synt hesi zed usi ng random heREITEPE))S/050050

10

15

20

25

30

35

ol igo(dT) prinmers, Superscript Ill RNAase H reverse
transcriptase kit (Invit rogen1§| fe Technol ogi es,

Carl sbad, CA) and 10m RNA in total vol une

according t_o the nmanufacturers’ prot ocol . Reverse
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paeseranisios dalsa;dratwn ABhe fan i firat cmfe B3 °QvBGEe@iP°C 1-3 min for
53 nd-N U 0 0
ﬁ‘*ﬁs t\é\@cci 80 éc&lé SZC Jéf‘o%éé Jo @o@S’ean %ﬁ-ﬁhéér}tc[bs (94°C 30 sec,
sbﬁ‘KZt 30 see0Rad IQ¥ed, mancanazocmmatsﬁec of 6ihhloseseindign. Fo+ Bétection
I 0 d 7 C
TP AR s Yoo 272 T B AR pU ety A the gene
N’s’trh‘ﬁ@fél wass pplified f_emgneintal271299l8p bedj v@a@ﬁngb@@ detgbcted by
B t h W L
H%HE@%% 5 %)oer}g&(z‘éééﬂ%gm?\éwg\zl?ect 234 b% %\de EéJfIl(l ca 1999
oPapetersi af theagaetidn erNY -WEBE243nd2@AGEBp a(fteaf ‘B@tktmt’étzvere 32-
999) ramst N action, far
o boveke o CRPFE.GET Chnin, 2l 2Tl Gt Shmbeings der mace
0&nBgersec For6@mﬁﬁf1datmnnof AT frigment 107 bpainehumah BORIS, the
as .for al For |f|cat|o f specific ..
F Prilen 160 By PR W Rusal BlerREEILbfe irst cvete
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Lhﬁg%&r@ g%de Ssi%rg’e OW%W %P ?% qu? ﬂo S&ln ga%n%q sec, 72°C
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fermAF Yo HaEheme Hha S/3fn BEDE LAY Hhes AR hotigeafiep controls
CeoetAied RIiIGGHR s Df staten H72Ad (CARPNA @dd BinosdastiéH]Eh some experiments
N%gaéeltgcquocnog N%I:SSO-1 also (minus RT) reaction was performed, where RNA
sample after DNAase treatment, but prior to reverse transcription step was used
instead of ¢cDNA in order to exclude bands originated not from cDNA. The PCR
products were separated together with 100-bp ladder exhibiting 100-bp and 800-bp
as most intensive bands (Amersham Pharmacia Biotech) by electrophoresis through
2% agarose gel at 100V, stained with ethidium bromide, visualized under UV

illumination and recorded by an image recording system.
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sanpl e after DNAase treatnent, but prior t o reverse
transcription step was used |g§t ead of cDNA in order t

o0 exclude bands originated not ' from cDNA. The PCR
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2000). It was diluted 10-fold in 5% HS/azide-DPBS containing calcium and

magnesium, and equal IgG concentration of control isotype-matching Abs was

added to the control wells. Next, the wells were incubated for 1.5 hr at r.t. with
biotinylated goat anti-mouse IgG antibody followed by streptavidine-HRP for 30 min
at r.t. (both from “Dako”, diluted in 1% BSA-DPBS 500- and 1000-fold,

respectively). The wells were washed with 0.05% Tween-DPBS between steps. 100

pl of TMB liquid substrate, supersensitive (Sigma) was used for enzymatic reaction



and then for 1 hr at r.t. with either anti-MAGE or
Wi th isotype-matching control antibodies. As anti-MAGE

wa@edoslogyy hybri dona supernatant of broad- sperCT/EP2008/050050

10

15

20

25

30

35

MAGE- specific 57B clone (kindly provided by Dr.

Spagnoli, Switzerland) was usi that detects all
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Example 3.

Induction of cytotoxic T cells response against 5-Aza-CdR-treated CD4-enriched
proliferating autologous lymphocytes.

After induction of CTA in normal lymphocytes after 5-Aza-CdR treatment, these
lymphocytes were employed for the generation of tumor-specific immune response

in vitro. 5-Aza-CdR-treated cultures were harvested, counted, and seeded in 96-



total cellular protein between the progressed, highly
MAGE- expressing tunor cell |ine MDA-MB-231 (Figure 3)
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The cell suspension was loaded on a column which was placed in the magnetic field
of a MACS Separator. The magnetically labelled CD8 positive cells were retained
on the column. The unlabelled cells run through and this cell fraction is depleted
of CD8 positive cells. After removal of the column from the magnetic field, the
magnetically retained CD8 positive cells were eluted as the positively selected

fraction.

Figure 7 illustrate the phenotype of the positively isolated cells, showing that the
purity of isolated CD8+ cells is higher than 90%. After isolation, lymphocytes were



t o test cytotoxic activity of only generated CD8+
cells, they were isolated using a standard procedure
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according to the manufacturers’ protocol. Tetramethylbenzidine (TMB) substrate
solution from the same kit was used in the enzymatic reaction of HRP, and after
terminating the reaction, optical density was measured with wavelength correction

as a difference between readings at 450 and 550 nm.

Figure 8 shows release of IFN-gamma by lymphocytes after overnight incubation
with different tumor cells. It is clearly seen that release in the presence of the
HLA-A2-positives cell lines LNCaP, MCF-7 and MDA-MB-231 is higher than release in
the presence of the HLA-A2-negatives cell lines PC3 and T47D.
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OExamplenaayp-scalingrof thel gestuceion @ keytrbxic Wphaddytes for adoptive
cel lB"t"'%i These data indicate that tunor-specific
herapy- ynphocytes i nduced by 5-Aza-CdR-treated

CDée of ex vivo generated tumor-specific cytotoxic lymphocytes for adoptive
immunotherapy requires establishment of a culture system capable of producing
large number of effector cells in a safe way. The procedure described in Example 3
employs 96-well and 24-well plates that make the whole process very laborious and
subjected to high risk of contamination. This Example employs two types of large
tissue culture flasks: standard T225 tissue culture flasks (Nunc) for generation of
dendritic cells and 235 cm? expanded surface flasks (Corning, cat. No 431346) for

activation and growing of lymphocytes.
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to enrichnment of tunor-specific cytotoxic |ynphocytes,
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surface flasks with the same efficiency as in 96-well
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Bk T T S S B B 0
mekperémerandiCell IsGsp@ﬁilbnS cd)rf:taﬁhhn@d miligrseffenaivcyt@k was incubated in
pl’]_%g ftl%gl.?et Icgﬂu flCI:&4 pre- %reafc'éd :f)'gr 45 minutes with RPMI 1640 medium
supplemented with 5% of human AB serum. After collection of non-adherent
lymphocytes the adherent monocytes were washed once and 40 ml of AIM-V
medium supplemented with 2 % of human AB serum was added into each flask. The
collected lymphocytes were frozen in the medium consisting of 70% of AIM-V
medium, 20% of human AB serum and 10 % of DMSO. GM-CSF (100 ng/ml) and IL-4
(25 ng/ml) were added after overnight incubation and two days later. At day 4,
maturation mixture consisting of IL-1beta (10 ng/ml), IL-6 (1000 U/ml), TNF-alpha
(10 ng/ml) and prostaglandin E2 (0.1 pg/ml) was added into the flasks. After 2

days, non-adherent cells were harvested and part of them was used for immediate
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cytotoxic | ynphocytes by co-cultivation of |ynphocytes

with activated and treated Iyg@hocyt es, and 5)

expansi on of cytotoxic |ynphoCytes in the presence of

aut ol ogous dendritic cells as feeder cells. Generation
oftarhel sratvatien aehamheres whilg the &esk merd frogen fsfipher e at the
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mﬁgl um. su R ntleﬂ b Q % of human AB serum pl aced
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placed in 235 cm? expanded surface flask and cultured during 11 days. At days 2, 5
and 8, 20 ml of fresh medium supplemented with interleukin 2 (final concentration
of 25 U/ml) was added into the flask.

Expansion of cytotoxic lymphocytes.

Different protocols are currently used for expansion of activated lymphocytes, and
many of them employ feeder cells. In order to block proliferation of feeder cells,
they are irradiated. This makes the whole procedure laborious and subjected to
the risk of outgrowth of mutated variants. In order to avoid these problems, the
inventors decided to use dendritic cells as feeder cells, as mature dendritic cells

do not proliferate. In addition it has been shown that autologous dendritic cells
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7. A method of preparing a cytotoxic composition, comprising preparing an
antigen-presenting composition by the method of any one of claims 1 to 6, and
using the antigen-presenting composition to activate T cell lymphocytes, thereby
obtaining a cytotoxic composition containing tumor-specific CD8+ cytotoxic T

lymphocytes.

8. A method according to claim 7, in which the number of T cell lymphocytes is

expanded after activation by use of mature dendritic cells.

9. A method of treating cancer by stimulating an immune response against
tumors, comprising preparing an antigen-presenting composition by the method of
any one of claims 1 to 6, and administering the antigen-presenting composition to a

cancer patient to stimulate an immune response to the tumor antigens.
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16. A composition according to claim 13, 14 or 15, in which the tumor antigens

have been induced during the log phase of proliferation.

17. A composition according to any one of claims 13 to 16, in which the antigen-

expressing lymphocytes include CD4+ cells.

18. A composition according to any one of claims 13 to 17, in which the tumor

antigens are cancer/testis antigens.

19. A composition according to any one of claims 13 to 18, in which the tumor

antigens have been chemically induced by DNA demethylation.
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27. Use of tumor-specific CD8+ cytotoxic T lymphocytes obtained by the method
of claim 26 for preparation of a pharmaceutical composition for adoptive T cell

immunotherapy.



