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1 PROTEINS BELONG NG TO THE Bcl -2 FAM LY AND
FRAGVENTS THERECF, AND THEI R USE | N CANCER PATI ENTS, 5
FI ELD OF THE | NVENTI ON The present invention relates
generally to the field of cancer prophylaxis and
therapy. In particular there are provided isolated

Pﬁ?@h%%liﬁhdﬁ@fﬁ@?b% ‘glz?fAhﬁlll_?rAl\Ft?PRAéﬁAE‘m@ﬁHEREOF AND

are capa iciting anti-cancer

THERUGE ii\é@bblﬁ‘:ﬁ&sc’f\'@ﬁ%ﬁfi cally, the use of 10 such

proteins belonging to the Bcl-2 protein famly and

i mmunogeni ¢ peptide fragnents hereof in cancer

treatment, diagnosis and prognosis is provided.

PﬁféﬂfﬁggJND AND PRI OR ART 15 The devel opnent

Flglrﬁ?rwgs%ance cancer cells to a wide variety of

chenot her apeut i c agent S poses a mmjor obstacle in the
Th%ﬁﬁés?e%? n%nt onq n anBFXQQI?@f;%% ?e é&géefeﬁbﬁ{ﬁéi&eaﬁosthirapy In
pamlmmesmrecmnwdectxa@leteﬂ apoptogjs reguitiag amns Wri?ﬁpl'yé? figgments

u
thcﬁgﬂ%pét 3G E:Japyéantlé &%cﬁf}i ﬁM?éa‘?l@erqﬁnny?\% rgédébglagé’ g‘b@blhcaily, the use of
subiaptamams bejommmg fodbeBalpbpoteii femilpped @HWMGGF neplign Bagnaents
i ncl udi ng

elreeq é'h% %%g O?Jt@%@]‘ %#@%SLS% raqé?&gngﬁ%érgggéd'pot ential and

cyt oki ne sti mul ati on. The search for proteins

responsi bl e for drug-resistant phenotypes has

inplicated the 25 antiapoptotic nol ecul e Bcl - 2.
TERHNIEABASKGROUNDBAND PRYDBYSRTa role in the

devel opnent of drug resistance in | eukaem a and ot her

apopt osi s- prone tunours and, conse%uentl a poor
Trmrctayaiopmnﬁ of resistamesbymaneer celiteer wide atiety ohehasmrjserageufic

Y t r
Fn %&é?ggul égc?r a%glgtug tsh% s@‘c}éﬁ?gfu fr@éqnle)ﬁ; ogccgﬁc(:jéfeﬁﬁﬁ resi®hince is
ousewapmpa btdad ramgechf aanden pelptypes. Mawmwhgmsmmcﬁ@mgweéo drug

regﬁﬁpg% 6%W%$&%8@t;85 HNGiGE i:»f' the @ﬁ%rﬁysce'lltn'?eﬁlg}ane pumps,

reémal ns el usi ve,
mitatiorss df drigetacpets, exg fadsredd :nltmteramptoataaﬁé@fegtzq)m@ﬂ E@Rg)jp%ls can

reg@p ?q{n %g}aﬁ&g‘& %ndat%é%,ﬂﬁ%%%@é@ﬁ g@lﬁ% n‘ﬁf?:@ﬁ@rﬁo%a@ﬁle%}dne

ma s hus, Bcl-2 is a
patential aral cytedinedtimuldtioot or, as i ncreased expressi on
| evel s of that protein confers resistance to
apoptotic stimuli, thereby contributing to the
Theaddacgneioegioteimamdspqrsibip fosgugnesistantahicartypd Msdmpliciiesihe

I‘Erég%\'{;#gnci méq@&jn@%@? CRPexbFATYBA of BELEILYLE A ISRE delélopment of

or eign or
drug resistance in leukaemia and other apoptosis-prone tumours and, consequently, a

poor prognasis in various human cancers. Bcl-2 belongs to a family of proteins, the Bel-2
family, the members of which regulate apoptosis. The family includes both proapoptotic
and antiapoptotic members. Although a precise understanding of how Bcl-2 exerts its
antiapoptotic effects remains elusive, it has been found to be overexpressed in many
cancers including lung, colorectal, prostate, and breast cancers as well as in leukaemia's

and lymphomas.
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alien materials is a conplex one. An inportant facet
of the systemis the T-cell response. This response
requires that T cells recognise and interact with
conpl exes of cell surface 2wlecules referred to as
human | eukocyte antigens (HLA) constituting the human

THE$, Bcl-2 W $tarargeadibifatiof, bs Grangdsed ekivieEdion lensls r;)Bﬂhhi phetin

The pepti des are derlve rom |l ar | e
CRHIFSHESr @ 5 cBSREtE i retaby cah g i fitgenesis and

pRigRssRh df Beéndgk A/ MHC ol ecul e. The interaction of T

cells and conpl exes of HLA/ peptide is restricted,

requiring a T cell that is specific for a parti cul ar

T&e @Eo@@é bPrhieh thamatdalian 1ﬁﬁmln@ s@ﬂérrﬂe@@ﬁisied %nd lréac& to foreign or
%E fic T cell is not pres %{ﬁ qJ I

PBissRIs R AFOTRIeX pre- ARG a%&?ﬁ W ?évstwé%@ﬁt cell response.

Tﬁls%épﬂ:l’nlsé/ rethr‘@sf Pal B cR re&PRBSRd nrftertabtemspamﬂms of ce!l surface
lex is absent, but the T cell

se
HRESHISS TERTY R an le%chte@@E%%ﬁ.(EiAL@ﬁSﬁwg'? fhe humah mjor
h%m%eﬁﬁai;bsmy BGmpIas (Vi @p ahe 9@pt|d|erTHeC;i§p@des me@aﬂwfrom larger

E.g. in W92/ 2035 m | s is discl
it leS QwRICh Erredlf%%eéé%? ?shﬁs E’b hzfggﬂ vewsemﬁh% E'iﬁﬁ“*é?e
nRRURS FRE intdta@ih |0$T$:@!sf &Qﬁ@mp@é&@s @)ﬁHLA@@ﬂtideQS Pdbtricysd, sequiring
of the tunour cel )G/ pecifi ¢ CILs. ene

arlosalinalis TRESHS R AIREET CPRRPPIPHIGT HIA CPATE G aisptice. Ifa

sh&dific é\é‘lﬂé‘ fot’ ;ﬁb%l itdte &id ULBI RISEEHEeSVER 1f it® rpartﬂ'&/&Bmplex is
nol ecul es, and the E Btldes derlved th efrom

prRePa Sidleis 1Bae s | o] I FRRFTICoITRRS SbeL-ohike T cell s
prazehtl WO 94/ 05304, nonapeptides are disclosed which

bind to the HLA-Al nol ecule. This re- ference

di scl oses that, given the known specificity of

Taamécﬁm.% by Qubtchaeells @éco@ﬁlrsé 6l abhbrnalif® Iesuiesbespne
shoul d _expect apartlcu ar_peptide . to bln&‘ﬁ ‘@3
ITRICEled b CATGaE Exfot WASHIAI356 eHieny 6f @enGti's Figclpred vgych are
p%cﬁéﬁdﬁﬁ% deBﬁHe‘é'vﬂﬁ@l‘ ﬁ's tﬂﬁﬁéﬁasécpﬁhsﬁé@bﬁﬁét!s@uﬁaces and can lead to
phenoty | t V\:hl|eldentIfI?eatl

lyﬁﬁrqf’rwwub@aﬁ Puspad O&Tlﬁg“faes&aWﬁ@@r%r& rmed 5@%?%%‘35

farkify ol Arekas @bd@aér "ﬂ!rﬁtﬂﬂ@ﬁbd:t@n %ﬁﬁgéri"@’é@ﬂ@&l‘%’l &r "TRAP“
ram fications, these e on rel evant, for jndivid

mgleculgst and tﬁapevagkeﬁ |d8[ﬁ‘fe<9r‘hﬁ€f£\¥rﬁt?é%€ﬂ%%j tog jlumquf rejecion
aWidnsest-arlashed that peptide epitopes derived from
tunour associated antigens (TAAs) can be recognised
as antigens by cytotoxic T |ynphocytes (CTLs) in the

PRI 05504, netiapbpiidesk £ gidtiesed wiyeing to fktHhoudN mclecu®. This re-
general [y accepted that nost | f.nat al

felpapaiclQpeR et ciYomy e KRG SHeE ES O IcHiAs REBH ©or particular HLA

ok uR8NSR: dHaalkd éxb@@tlﬂpdi’ﬁdﬁﬁr P8gtidento bihd dneadliA Moiecule but not
control | ed bg the i rmune stem To ove

offer: RIS D HINEARE o differeRl idVRHRISRATF PRS gt iﬁ%@h\@owp% As a

r&@8NwhiRI iddrati@dion ®f 8 partitul¥Asitina ks aamg\eﬂ ;iéatnaﬁér depeofRoHLA
peptides. For mel anomm, the tunour g ich the
mojgcgedias diagnostic and therapeutic ramifications, these are oniy relevant for individu-

als with that particular HLA phenotype.

Thus, it is well established that peptide epitopes derived from tumour associated antigens
(TAAs) can be recognised as antigens by cytotoxic T lymphocytes (CTLs} in the context of
MHC molecules. However, although it is generally accepted that most if not all, tumours
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nunber of CTL-defined TAAs has been characteri sed,
power ful CTL responses agai nst antigens have been

..i.nduced by vaccination and sonme patients experienced a

conplete remssion of thei¥ disease. However, nobst of
the peptide epitopes used in these vaccina- tion

aré a:ﬁlgén@rmwslr@w%xﬁ@ea RAGLARbJenicAN the S9se tHaeRinale progression is
cannot ghl ied for tumours of 10 non-nel anocyte

r%aqﬂgpﬂﬂtrqﬂa(# therdmiaine 8¥§i¢Bssi on of these TAAs is

het er ogeneous anong tunmours fromdifferent patients

and can even vary anobng net astases obtaj ned fé m one
ToAPERe g Hinialion. srier gpHeotherarRe i gpidiesdiavy agersindiated, e.g.
vasdIRRion & ith Wﬂﬂlﬂenw&ggt@s F@pﬁnbﬁﬁorﬂﬁ the hEgRASF ,forMHi@'hhe largest

are expressed in a nunber o er ent Canqﬁ;%?

ngebAr Pidetidefingd TAAs bas b%@fa%@ﬂq Rkl a%'b?es pgainst
RS bbén xﬂd&%@‘ﬂy'v‘éc@ﬁﬂﬂh Y @Bmé @alléﬂtéléx;ﬁaﬁbﬁd,ﬁ% complete
and i nhibition of apoptosis has been %ested to be

reRissian 6F halh dispasen AleeYeri MogH o e Replide RekPes gFsfaf v ypeeina-

t|8ﬁ§r%rbdér69néi$}%c¥ﬂe's§3601ﬁcp aRd Mesé Bé;ﬁtﬁi of @4MbtbBAppiRA for tumours of
accumul ation of transformng nutations. Survivinis a

neBwRGNOFY e Gaign; merm@@b%pf%ﬂs'an% thesgiTANS At NetRIRoBRE QS @mong
t@ho@P ﬂ'@hQﬁﬂféreer%@dtQ and £ Sken vBR dindity rﬁét@@l@hea@ﬁﬂ@ned from one

expression analysis of about 4 mllion transcrlg
patieni HoweuRh slure thei last saunke of ¥eAES PUMBRS of §pnQie sRecific peptide an-

tiSYA WhllaYe H}&)Téﬁﬁﬁ'l@& ﬁgmbé‘r df%ﬂﬁéretrﬁ’ BaScef, ha @ 5&In iBetitified, i.e.
not in normal tissue. Solid malignancies

HERe? Mpt-& 98¢ FRPT8e/A$6-vi n i ncl ude | ung, col on, breast,
pancreas, and prostate cancer as well as
haemat opoi eti ¢ mal i gnanci es. Additionally, series of

Apeptapisitaa aeietia raram ghestilas Rilpde andpiabiieR &f apopiesis has been

sLERRILEE b AR PO Fric@RArNs S HVENYH c?a'-‘ﬁcm#ﬁdt%ﬁ by ERnding the
overexpreSS|on of survivin in nost human cancers

e ipge of sells faionERGheraspemulalion-pi Hinefamaing AMARs-crHnyYin is a
rédéﬂﬁwdeﬁf FRAESRHR I th FARHY SinHibided Fpopiosd pehBBAPS). In a

bservation that in the ‘case of colorectal ~and

lﬂbabame exarasEiPn apalysierl abgyt heilieuranseinit, supk wasdsntified as
ofE of My c}{éri’és‘i\@v%n@@? 9?—1r@g}l.ﬁl%ﬂed’\lntn‘i‘arf’}r"ty|5>45!'!"Jc A\anderBlLEnot in normal

prognosi s. In contras survivin i's undetect- able in
tingenapliaalignancies DexPIoRsEg YRR BCkIP Mindceole, &reasy pancreas,

a%a' Ms¥td caitePas Wil abhssnlAdpdidic méi@nbﬁ&éh Adagsnsl | seriagdr
herapeuti c purposes. Thus, during the | ast decade a

m@ﬁr@@aﬂnﬁm TBFIENoma SR GRNGSEAVE JBRR TEHOBET bR fivagFably survivin

B@ﬁ\% 'T'h@ %der@)(prgé& d)fr!suﬁn\ﬁﬂin‘?ﬁosﬁ h&khak eaRard thg'e‘ét‘é a general role
J)-restricted fashion. As survivin

oéesecrp@aqﬁ BRIBEAN imiumeYt PIREAPESIODH AAEPs Sﬁ?ﬁiﬂﬂ*ﬁtﬂdmytth% Rbggrvation

thdt $h heRGkd SolPedthitand ibkdder dneérecasfeii a9 ﬁé’&r@ﬁlb&ombhé@ressmn of
protein may serve as a target for therapeutic

swwﬁb\f«i@%@,ssomatevwetwrWQNOH'“%?}%QF@QWP%H\ @%Eaﬁofléwv'ﬂéﬁ undetect-

aerea.g HQﬁﬁdi féd@ﬂ%sh@@ rmesél&naeadﬂér%usseam?y SUrdviflbs &l sardsle TAA for
1) whi ch are incorporated herein

bagh @f@ﬁ@h@’éj thg@pwm wrét@ea 16.5

Thus, during the last decade a large number of TAAs have been identified which are
recognised by CTLs in a major histocompatibility complex (MHC)-restricted fashion. As
survivin is overexpressed in most human cancers and inhibition of its function results in

increased apoptosis, this protein may serve as a target for therapeutic CTL responses.
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kDa cytoplasmc protein containing a single BIR and a
hi ghly charged carboxy-term nal- coiled coil region

i nstead of a RING finger, which inhibits apoptosis

i nduced by growth 5 factor {1L-3) wthdrawal when
transferred in B cell precursors. The gene coding for

Téglfsétvw(l)ﬂpprgigﬁl é@atg% éoﬂeﬂﬁ%tgga@%stk%nﬁ I?ﬁeré |€ rﬂl‘é@ h@lfeof are disclosed

ase pt or
it} end B 6.245 523, vpish ere ecapereatad fmﬁem th y e@ug@e‘sﬂlwg is & 16.5

f
Sl O RAES WPt i
chitedded cedidreinstaad aha RUNE fisesiswhietPRhibith abeRiess induced by growfh
fé:dfcﬂ"i I_I %’{hh%wah@ﬂér?fréds@&r&f in B4e) 'pYéd?Jrs%@ The %bﬁé‘ cO¥ing for survivin

nat ur a anti sense
is n@anlex wf:npcal tte@alsasueme whEEecker Celidpoisere Raﬁept@ret (ERS &Y but

OE"E'IR‘:L&? Iirgtbg%ébsﬁyﬁzréct ﬁ%é@gu%§@golﬁ3%x Rfcd §Pllw@t§e9?ra$g genes

Ivin an nuc el c ac
doplicatedtin atheathtmbeat mfsswrawrv Aacqidiogki survidn ganheidgeefibed as an

153586 S5 CpRee) KB At R Koot By pregun
its natyrad Antisepse ERR-tanscuptiesylis it @Bﬁﬁi%@pm&ﬁa@ﬁdsd&?é&@@ﬂ cell

9?,@"? e| n an am no acid residue has been inserted N- or
er mnal to, or wwthin, the disclosed survivin

sequence. i's speC|f|caIIy di scl osed that such
U?:eé)%éjg% ?’ Q&Bﬁe@ tl‘f?l‘%@h&w Mnfléﬁqﬁﬂngiﬂa%gIltte‘plﬁb\ﬁ&’e%snluc!etc acid mole-

cales ;ﬁm endage tl"‘:'essaamm@y@em arpjb@]trbp@ﬁs and other nmiacnlgs thad blnd to

? eas! bi i |'?y '01% pgé"g#‘?ﬁééésg 6‘3‘2‘%‘){’ t:?h%{an g Bﬁ}aé? ] %n to 6#1@3 Frvivin
pegiein andvaiarts herkof whesgio as eslinaraddrrsetuehas beem nsereieN- or C-ter-
n%él [l]é %?l:v thlﬁ OtHE,- %Ec%@eérﬁ.ﬁ'wgigt l?éer%gnllgyvﬁ%&?caﬁ%%gwée@ﬁ% such
peatskes sbeléch ceﬁplhdqem éuhctignal rasides esdrpe far@phptabisne. dfp at position
h E t trat
6t7 ﬁroe#gﬁ%ﬂogﬁﬁ %@n%ys? tf%élgpggi'ggeiunls?gﬁi ;iac:glt efol ein
cancer growt h, the selection of antigen deficient
' ol
dﬁﬁﬂé fﬁégr!ée}gpé ggrrr?\é@gdruls crn?&ﬁ Q{Hlssl‘?.ﬂ/ s!h%b ?%éa@gsa'ﬂrag g dr B@p jde
spedifec \aicciBationZo prdoice anti hm:r Tb@émeamsreea/ieccamei H@tl@ﬁtﬁrve clinical
c%r?ﬁ%g thla%g{?évtgf,shEWe cl.zrh\lrh‘lgg ttc¥s& gﬁﬁiv%cﬁjﬁﬁ' d’?tt:cl‘??pancy has in
nhgerdoie @asesd:w@ntesulatnhatby wmuee( p$®s»s|rmﬂhamsm§ lof meﬁwajp@r gells. For
{ {
ﬂjle‘cl‘%;?e% Eg %&ﬁg mﬁeﬂlng%ﬁf@ eceﬁk{t 8%9?3218&% r@@c?dgf teo\r{riw cfséﬂﬁ)éi'r growth,
theheelentiomot znmge:egefmrm\tamm c@blls a M@@ﬂecognlﬁed priairsi s
of oestrogen-positive tunours is nore favourabl e than
that of oestrogen receptor-negative tunours. Several
Irpmsmbde ef legqt santer patents howhexrea ser@ﬂpxigalyotp af Bdakpretain has
bggrf stt zvégi?mgzc B%&s Ercstflﬁj ]2 tsvntk 'Pzgé Béér?ﬁ somated with a

on c pr 0 gul a of
wBcde-diniBal outcome. Additionally, it has been reported that overexpress;on of Bel-2

protein is correlated with oestrogen receptor-positive tumours mediated by oestrogen
receptor response elements in the promoter region of the Bel-2 gene. The prognosis of
oestrogen-positive tumours is more favourable than that of cestrogen receptor-negative
tumours. Several possible explanations for these seemingly paradoxical results have
been suggested, e.g. inhibitory effects of Bcl-2 on cell proliferation, regulation of Bel-2



10

15

20

25

30

35

expression by oestrogen, and/or the presence of Bcl-2

antagoni sts that inhibit its cytoprotective function.

Still, the above studies al so showed t hat

overexpression of Bcl-2 ingreast cancer is 5

correlated with drug resistance, and that

n@g@f@tg by détr%geﬁ)fan@fblr e, f¥sehBd bSBElI@ntRohBRNHSE! B9kt ReS
at es sensitivity in association with

cuiverstenstivefunfliiont her nore, gene transfection of Bcl-2

into breast cancer cell lines has uniformy resulted

i n enhanced resistance to apoptosis. In addition, it

Shilksthe ebeveddisties Aeushowed that eveipgyesrien ¢BckA § brepst cancer is
Cbﬂglb@dtv@lrh &g l%@@%tneé 'a?ad that %oﬂﬁr‘éb@!bﬁorﬁé’f@@l-ﬂ 'b? dnfisdcBast

cl nona was strong assocl at ed expr essi on
o@gorgcieoad@rmpdma@ ciré@l@e@alvaqwmsg@q!@thnm@@pe opisghigrthermore,

JRRO traPMELiBh gf r2V |ht‘6€ﬂreas@‘car%'efrbélleﬁ'he§ﬁ§é3§rh n%?rh@%%lﬁt%&ﬁ?@nhanced

survivin an cl -2 has been describ
resistads! ta gpontesis. Igadditions ithan besn dee,s@rﬂeﬁdetbﬁtéhe pEaseBee ofgfpther

itHitSar Of éﬁﬁ Qnﬂ'lg'%g&gih Rufi ‘\)irViﬁIB%?carghb'rﬁa waB strBF@ 8bsociated

carcl no uman cancers, inhibition
vith expressions pEBdl-2 aaldgehéﬁduced eeptoicnded)ansness Pwalb’ﬁuwwa' A
sl a?%%@ﬁl gétwggﬁ‘ SSrvivir-hd BRHD WhY blerPRELMedBh nedroblastoma,
genes, cause nore pronounced antiapoptotic
g@fstrne@tarscer @giorma!@@n@d and highugredeinepblipt@dn e lymmiesa. Thus, in
begéﬁ?Eérl:M mh S nﬁﬁ%&%‘ﬂﬁrﬁhﬁ’x‘éﬁ chitals, SiHiption dt ab§pt63t§ ?sr Q@éneral
or SpONtaneous reactivity in patients wt
fa@tuneoam eRressios of Fhtkarontesis geses 4. @}cﬁuﬁg\én ard/er %h@enes may
n
B mER irgtRCe Silap Sy oA e DB eBto 81 R ereRtbtc indox
Reveetit [sdrasibget alann tbﬁt sundvid isstieraat jor spentanggas d-egllgeactivity in
praﬁéﬁtg Wﬁ@ GeRERLAGRS T‘F\@QT infti§1 oY fdvd fa%i”b@eﬁ’ bbhreheRtand
ass of apoptosis regulating proteins than survivin,
streegtheriad (BCDUYSQIBGQENM@h@Eh famliy, which are capable
of binding to MHC Cdass | HLA nol ecul es and thereby
eliciting CTL i mmune responses in patients suffering
cancer di seases. These findings denonstrate that
to the Bcl-2 protein famly acts as
%ﬁﬁéﬁ@ lWéghaﬁ/lﬁl ch are processed in vivo by cells
into peptides having TRA functionality. These

ﬁnb;bﬁ’éééﬂ?'m%%en s E@)ﬂnft ﬁ%\é&ly tft\eg@\ﬁ% (S AN r@ﬁﬁcted peptides can

nosti c approac genera
mwvexhimare audrfferttré Cl?éﬁpfaﬂoiitﬂs‘sda@i&%tmgd?f%té@§ dhgn spdvin, i.e. the Bcl-

%ﬁg%mﬁllpvmﬁﬂ Absok Qfsiﬁﬁ lﬁé‘ﬁ)t MBE! Cidsd 19138 mBlecules and thereby

arlr et or ' | nmunot agalnst a range of
e@amewumwyaergspcg@es in patients @wffrtrm@aqan@ﬂdna?aa&s fThesepfindings

o%ﬁ%plstrraste HaP Er%fe?ﬁ@%é@mggf) thd B Rfed hfly hAS a8 l?I"R\!?‘!P\ﬁ%l:)lecuIes

unour C I's an attractive tar
vhigh 886 prasessedar Viva b celissle nemfﬁﬁs@aé@a dFé Tyctigpary- hese

fi'h@ﬂ&é eﬁénotﬂe QNay FFRvAlth&XPERE 2h@BiaBhodilapp@aches which may be

generally applicable in the control of cancer diseases.

The present invention discloses that Bcl-2 is as a suitable target for immunotherapy
against a range of cancer diseases. Bcl-2 is a critical cellular factor and its expression is
of importance for the survival of tumour cells. Thus, Bcl-2 is an attractive target for
vaccination because immune escape by down regulation or loss of expression of this
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protein would inpair sustained tunour grow h.

Furthernore, in the studies leading to the present

i nvention, the inventors searched for and detected

spont aneous T-cell reactivisty in PBL against Bcl-2
derived peptides in breast cancer patients using an
prteiRRlIcAT D&Y Slfjs'iaiﬁé‘dlﬂlﬁr%w Yith. FORhEFRRE T thie RURISI84Hing to the

pertains 1h a first aspect to an isolated protein o
PrRSEDYIRYangon.dhe inserterssearshed tor and deleripd gporndaneous T-cell reactivity in

| L @@l JtiM8s | ' F SOELISPOT :
PEUBARSEN ot A LR PARAL 1 A PO sy

a cancer. In particular, the invention pertains to

| ' ' i bl 9o bk ROERIM frotei
ALETIRR o BRIBANRIAE) b h e eRp i, S sIRR ol |
belanging td e Bek?2 pepiein familyios amimmunegenisallipadive peptisls fragment
hBeof fof BLATERDA nRbi m%@ﬂﬁ ﬁ{e preferfioh BF fr@%@eﬁﬁcﬁ%fdancérhﬂ particular,

I'nvent ron provides pharmaceuti cal conposition )
theoRyeritisn pertaingeto istigee Immenagienicallyorcdve pespide #agmenig feryed from
aﬂ;frotbm%e'id?l\éﬁgttb 2 Bck? phdteih JarfilySBr @t ASPRelicRhehti®the prevention

i'nvention"t0O provide a vacclne conposition conprising
onfreatinedl eltac@np®rot ei n bel onging to the Bcl-2 protein

famly or an i munogenically active peptide fragnment

hereof or a nucleic acid encoding said protein or said
Irpa prihgeagnesly therovenden progidesa pharmasedigrbpMPesition somprising the
aPJS\?eV;ﬁ'H{e'irpéhd%r tptef) PRMen®bt the FRBGRIN. 20 In still _

urther aspects the i'nvention relates to a diagnostic

kit for ex vivo or in situ diagnosis of the presence
It'if'aido Eﬁréﬁ;?é'ct Bethk $bntiih & chﬁ/HeSa VdtchBleprBbsitich édr‘r'fﬂ?fsi_nlg an

tissue that are reactive wth a Bcl-2 protein fam/ly )
isotatesbproteirkelongingcle e BiZygoteindapméy of aeinfrmupeencallyfactiyrepeptide
P B RO BB PrEing i PR b S Bl leffent or e
ap | reedicampnbint the preyerfienastreaimest oscancel.s al so an

objective of the invention to provide a nethod of

detecting in a cancer patient the presence of a Bcl-2
Inpstitieither papactsthednveelionrelatasito @ diraneptickit fohex viea efoa situ

dfégﬁpsr[ié 5 A9 Rre%@ﬁ'&e%ﬁtai daflc IR TIbRSHPEYS RiPLRBHtissue that are
sanple wth a conpl d

pl e Pl ex o?p{aﬂe i nvention as define
regstivewitiha Bet-2 proteiy fapiily dnangpest the kié cempfiirgdhe peptite fragment of the

iﬁglaﬁt%ﬁ ggfegﬁgk??l%v%og c glkaﬁ of é”geﬁﬁ%:fﬁaig%ﬂ df¥ne 0SB IaRd a Class

rovi nmol ecul e 't I's capabl e”of binding
| HpAdndi¢aig ona fragreent pegchdeolequiyment of the invention
and a nolecule that is capable of blocking such
bi nding. In another aspect the invention pertains to .
ltas ate® RO @biettiveras did ingerdion mprevide pseeiBed ofidetecting e ¢asger patient
R B0 BT Do) it RchOY Pl 1 Blod Elfprising
coitastingectumiogatissee apd biopd sample withed ¢amrer pidhe invpption as defined

PR EGHIReing bitRidg DY Bid ddifblex to the tissue or the blood celis.

Additionally, there is provided a molecule that is capable of binding specifically to a
peptide fragment of the invention and a molecule that is capable of blocking such binding.

In another aspect the invention pertains to a method of treating a cancer disease, the
method comprising administering to a patient suffering from the disease an effective
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that is capable of binding specifically to a peptide

fragnment of the invention and/or a noleculé of the

invention that is capable of blocking such binding. 5

In yet another aspect the imvention provides the use

of the protein or peptide fragnent as defined herein

' AR i 6 IRE 8 tioh Othe il &ﬁeeé\‘ttl‘i@l?w\z tion

ahfub i B AGLAEA oo Byt R Rich Mo [itfec o

thatnzeapplals of bindieg apesifjcetly Ol raptitle Eagmentipd t*wrlé%ﬁ'tvn aﬂd/m a
ABikedenging to

rﬁﬂé{&m(ﬁf% IBQ?@?EY'#?%a aﬁﬁblétgfﬁilgﬁ&%no l ogldgal ly active

pepti de fragrrent her eof for use as a nmedicanent in

I P&tagf)ﬁﬂé lﬁe?ﬂh@ %ﬁ éﬂﬁmes‘%ﬁ s&@ﬂﬁ@brotéﬁ o?Bé‘ptﬂ@'fra%ment as

sever a pr ot el ns,

da@rganﬂ herein aptbpmmuéctunhg of & medicgmentyer maé@amﬁni of a cancer

optoctic and anti apoptotic nenbers. In the
present specification the potential of this protein
famly as pharmaceutically or diagnostically active
substances in cancer has been studied with particular
reference to the Bel-2 protein. In addition, the 20
DEJAGHED BIS@FORIRE XAF il INGENTIONS phar maceutical |y and
di agnostically active substance is described in
detail. However, it seens very likely that inmune
trie 8 peicrabjestiva ofdbe presentdventishioarads iagjated proteine belonging to the
B?Lgbgdéﬂ% gml% o?% @ﬁgag ;SQIP a‘éﬂesﬁep%e Q@g@@fﬂeﬁ%%&glﬁ@gs a
redinagient ihdng Dwvelﬁtog or trehtmentawfta eGPt otic proteins
such as Mcl-1 or Bcl-XL, which are also related to
drug resistance and over 25 expression in cancer.
The Eot-2pradgily familyandiures iseveral pretemnai wiich eegaifje arabesis. ghis family
Hﬁl@eg‘g%%t?pr é}fo%&o% ngalfufl%]ﬁla%ﬂoptg{ @ESQ@P@Y IrARY present sr?ecn‘lcat!on the
potemtial @f tru%fsrpterrsfemlly As oharwpetpia:aﬂsem@agnosmai%ﬁ@tw&lSetbatances in

c@ﬁ%‘r%& pasH §6b E@* wlth )ang%c@femgqg % 8412 o, qagdd‘t%n the
ppteafia of BtiyX saskiddtl d dasf phermadeatically @og d@gngﬁgailwtlw substance is
cigg%ribgg 14\/5:%tanl1 Ho@fébe%%@@&n?%rg ety RS ‘r?nrﬁﬁr%lK fek s)és simllar1 to those

t he rou onsi st n
ohsetv@Lagaiast thﬁﬁcl-scﬂr@taanaﬁtfrﬁgtap@tpthtEiOé ex*atrﬁrlf@n ﬁﬁmi@dyced in

RARL-Bkigpoptoti
SHAS% b8 SO0 LErBOISS R 2 A0 19 o SRR 28 onon
pprieine sudhgas: Vie-1 arcslulvigree @fsoafellateﬂ t frugi resistogee gnd over-
f t

ke BT ALRB P BRSO o PR dine 2
pmieip If;_ggig;y, pRFrablp any astiapBpiviic BEMbepHat ts&ﬁgaimmlj ehqtsﬁg immune
r@s%%hgés% chifeet Bgtients , for example a protein selected from the group consisting of
Bel-2, Belw, Mcl-1, Bfl-1/A1, Bel-b, Bel2-L-10 and Bcl-X,, preferably selected from the
group consisting of Bcl-2, Mcl-1, Bel-w and Bel-X, more preferably selected from the

group consisting of Bcl-2, Mcl-1 and Bel-X,.

The Bcl-2 anti-apoptotic family members exert their oncogenic effects by inhibiting
apoptosis in cells that are normally destined for death, thereby promoting the
accumulation of cells in vivo.
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presence of BH domains, preferred antiapoptotic

nol ecul es possess a carboxyl -term nal

menbr ane- anchori ng domain (TM. Antiapoptotic nenbers
such as Bcl-2 and BCl-XL 5 &ontain all four BH

domai ns, along wth the transnenbrane donmai n.

ALHh&rEER} e Bol-P B%@&@Fﬂnﬂgicﬁntﬁﬁl‘ﬁt fiaBBorkl6f ot SoRestvét Wotifs
Bak contain all

GO A e NS D EPRa SR P B0 A I HIgHon 1 the

oPé<einBé BEBH GQmaﬁgdpré‘f@ﬁ‘ed %t@bop@@@&b%&@e@ﬁo%b@ﬁ @br@‘éxyl terminal
that contain onl in and | ack ot

%ﬁ%f?ﬂ%’ancmf'ﬁ%%ﬁ?'ﬂtm@ &naﬁrérp#rglcénﬁrpf’&smas lgﬁald Bel-X,

cUﬁiaTrﬂalﬁourr 231 H&%Siﬂ& 'd@f@bsiheché‘ ghhatRdrvbraie H&REnS MGBordSin |
of bcl - x and enes, respectjyel | ack BH1

eapog;qﬁc aniainsauch a8 Bax ,aaﬁ Bk r]:ont%|ait byt tge| main. A second
shbéﬁwsﬂabmt&e r,!s&rtérns Fﬁh@rvs 8 eaarmi&ﬁ@h Byt ;norerne 8@ IBaR and

are for exanp describ in ref.
alcﬁoa@wsr& of.f@olweséhat@amerra&nfsr e Bbﬁdiiomm %@ @%Ptﬁsf g domains.

Hrhsp Bedtic HrddbiRd S dsaBl-ky ah@ﬁ’icﬂ-’ﬁs &Eérewmﬁ@ %Itérﬁatlvely splrced forms
properties, it is also conprised wi

of Hcx 8R0 mekd gee. EﬁGB?‘é'iVﬁ’yr Bl %lﬁbﬁwb btl3 dprr@"ecf\d@twnaﬂy, M-

113k dsYa FERSMREbRarR! RARSTY FPbtbitis BERhGhd to the BcPX Rifly&ré for example
{gr otein selected fromthe group consisting of of Bax,

eRjbeddn e84, Bi k/ Nbk, Bid, Hrk/DP5, Bim Noxa, Bnf
and PUW bch 20 I'n one preferred enbodi nent of the

i nvention the protein belonging to the Bcl-2 protein
Hvanithaugh & iBerefelred iz trer mrbiejn taloraingBo Itha?Bci-r?mTetem family has

Blhebldte plonsisa Betsierioeat a oo inBipiEhst g protein

befvagingto piecsobp failyaninok apriapoptotidyeroteiny értexampleteeprotein

PP SR8 A oS 2Rl B s, i

No&h; Braf @fd PlAD®aBlence with the prinmary accession

nunber Q07817 in the Sw ssProt database. In yet

anot her preferred enbodi nent of the invention the

Ipbed pleferfael comtgidingent of thb vBetion2he pauteih pelosgihg to the Bei-2 protein

eraply hu pre -1 of the .
Baf S REEe BRIy B e Bl a2 istsetlghdSymn e
primahhaccBedicas Rimber (04 biaimahe SivissBrohdatabdser.  of human
cancers express high |levels of Bcl-2 and ot her nenbers
of the Bcl-2 fam |y, immunotherapeutic strategies

3ra'am':th@ ptfetrbe sabaditniegesfshetayerttian ¢heoproteth basdrighigetalthe Bel-2

The or. con suc
TR i RS HETRER P oR ERLR, SrorSbllhr 3y BRRkRE e seavence
witagpepdrasry atbessiontinenbboQOT &1 7ah thwaBwissitrbt datalirssed on
menbers of 9 this protein famly will depend on both
the therapeutic efficacy and on the type of side

Iefétenibthet praterns\enftokinosnt bhtve miveatidncthe phtitein bplepging ésthe Bcl-2

et Pl Tl R b e ek B G b e i e

pWaRIry accession number Q07820 in the SwissProt database.

Since a number of human cancers express high levels of Bci-2 and other members of the
Bcl-2 family, immunotherapeutic strategies aiming at these antigens may have broad
clinical applications. The major concern of such an approach would be the induction of
auto-reactive immune responses. Thus, the future of vaccination based on members of
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envi sioned that this mght |ead to pronounced
destruction of nelanocytes, which in turn 5 woul d
mani fest itself clinically, e.g. as, vitiligo or
retinitis. However, clinic#8 experience denonstrated
that the incidence of vitiligo in patients receiving

wagtatéi@tdnﬁmww@@en@bn bethaRé ihe@@fwtsweﬂﬁc@y@rndtohahe type of side

inci dence nel anopma, . as i ated, hy nt a ion.in
e a@tm@wavg@'@wmwn@ﬁm% q%g?%% o rislaniyte

diet rtibfitedrtigend\Rers GiFdt QUEd i teker pétfeamt w.trmagae IVemelanoma it was
ort ed in various. vaccinati

e&wpwn%ﬁﬂhab@ﬁmatdea%t%ﬁ@%@%ﬁve%ﬁﬁ@a‘.s%ﬁa"OFHE? Vhighpin turn

m@ﬁwmﬁﬁﬁsﬂ%éﬂ |chr|\6‘d@¥ . @Sa% Vitilfgedr rétiitie dHpw@ler,dtinical experience
fragnents éalso err to_ herei

IROBRTRL htaﬁmdgﬂp%@dv**wgo vfa%fﬁa@artv‘cew' B BacoBatoryvas no

s@%ﬁ@érﬁly Hicat th’aﬁifhe ifBi8eie oMietdhont d936ciated |hy;bc)p[gjrﬁerbatttﬁh in
the Cl ass HLA ol ecul e res

it ed
pakersﬁre&fewanamﬂr Mo tgraRy- %ﬁm@ﬂ%ﬁe&ﬁf"ﬂ&r&%a Sots Ve been
r@plel ievakout Radciration fRRM IR sdifddtigemi mal recovery of
the Cass |I HLA nolecule (C50 value) which is at the
nmost 50 M as determined by the assenbly binding assay

ir@@néj@ﬁtﬂ ich@RdiRhe ithere a?&br&w@é@ el MI—@S@!@S’S ) Qsﬁ‘ﬁfefdl pegtide

ut as described previous i S
BB SI(€50 P o PRI T B SBIReS Wi /PGS R Ref B having at
|RBPEALISH sb@erbhf@atﬂfé@t biSEoftWHHSIE @i &ility dﬁflh@toetﬁé omlsu HLA
line T2. Subseq uentl¥ correctly foldequsta

MdeapPe tendiighdt ia Festrigie %ﬂﬁ’rﬂ?ﬁ?‘%&%@%{@& épehamount o'?‘the peptide

t?i%ﬁ'“g@p%&'ﬁﬂaiﬂﬁﬁﬁ%ﬁﬁo%b%d|Cﬁ@ssalﬂ-m.Atrhﬁe<Elﬁ@tG5§|9a!ue) which is
binding is uantitated hi s assa rovi des a si

|
ahihgriaosh B0 ybt @edﬁtwmrwrm tha pesqsy PR0 Aasavaselepcribed herein.
Tﬂ | dskEM 15/ %sseg‘ i§ Qar?z@d aut%svﬁ%cﬂ'ﬂeﬁ p'i‘b\h&ls@y @?'a‘ﬁ@ Wie bé‘éedtcfhe

ove i ni preferred enbodi nents,
s@@maw of ﬂwglrt%%tno@rsulﬂ@éef 5ﬁ@‘é‘ﬂ9 phpeRtide gnibe W&Qﬁid?g"%‘%@f
lé&ﬁ’cem 'S%b?équteﬁﬁy G@ﬁécﬂg%ld’é\d st§bl6 *P#L@ﬁwe%v@@ams are

val ue is at the nost M i ncl udi ng C50 val ues
lmmua@pr@%@iaﬁ%wszrmcqmmrmamn dependptrantbagdiesrndipe pRelidedunding is
daVhsedionever, nore preferred peptides according to
qtﬁe présent invention are peptides 30 capabl e of

raising a specific T-cell response as determ ned by an

T§ls| é@é?g r§§|§é¥ a sfnﬂfie m%éﬁé‘@fl s%réeﬁ\%g%ah@@% p%%ﬁdﬁé for the:r abtlzty to

escri herein below i n exanp 1, section

birgige iacienai lv'nallelsrmelgeule phiae BGOXR-ETIvi: n mpﬁﬁeaﬁmtﬁﬁmﬁnm the
B R By 18 CSSIRAYRe R om0,
sbemak al@sd\ﬁd@iamhlmh lig gtithe adobi 20 Y irdlwingyCasasiues skatttioe erost 10 uM,

oLt BEAPSRES PR, 157 0, ELLSPOT, et Koo
invention. 10 Hence, preferred peptides according to
I-} wev rr r%%?en;t)re%erres ?)telpt? esaarcgo %%t %Sprggeon?lnventlofn are peptides
capable of raising a specific T-cell response as determined by an ELISPOT assay, for
example the ELISPOT assay described herein below in example 1, section 4. Some
peptides although not binding MHC with high affinity still may give rise to a T-cell
response as determined by ELISPOT. Other peptides capable of binding MHC with high
affinity also gives rise to a T-cell response as determined by ELISPOT. Both kinds of

peptides are preferred peptides according to the invention.
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rai sing a specific T-cell response as neasured by an
ELI SPOT assay, wherein nore than 50 peptide specific
spots per 108 cells, nore preferably per 107, even :
nore preferably per 5 106, 1§et nore preferably per 105
cells, such as per 10" cells are neasured. As

nmenti oned above, the HLA systemrepresents the human

maj or hi stoconpati bi | VHC) syste Cener al |

Hepe, a&%fe%%%fﬁ%'ﬂe%awgﬁd&y M pespsy BT oY e peplides capBbl of
rhiEing aRbad At B resPdlsk @€ Mfoastiiey rw%nctamsmcde ratsayrrwuemm more than
responses, certain cg rrgil ement f S a

SBm@ai%ep%p@F@”P 8pPts Ber 0o Felisi Mot %@?%%@rp% o &V8n more preferably per

1@78 &6t &b,@adréﬂé;abty%r %Qeng dgsh b bet 10t eelidhkindR0ted. t ypes
mol ecules, i.e. Cass |, Il and Ill nol ecul es,

V\,hl ch determ ne the nore general characteristics of

AshferMbbed SBovbhBs @ILF%X et Bpresbms tHd ssarl mﬁBP I&iéwc&&p@tﬁﬁzty
so-cal | ed HLA: B and HLA-C nol e es t

(HPES avaten GFaral, M SiblemBreonEera alier SEetrs e TaRepiantation
ahhﬁé?ﬁbﬁ%ﬁh@éepel@eﬂ— hemRRe tsPBRsaal cdr pirtsientnt faertdnan

are characterised by their abili

PresispopiEeRtpr swalradlaﬁawd\d@rgrsp%@ é@% Nﬁ*@ﬁ%‘@ﬁﬁ efgtﬁeg"ffefent
tyHR4 D 1 m'o[écQI@@ 1%”@@§$ [Tﬁrﬁndtllhﬁloldé@lébl \ﬂlﬂch getefgingftecolegeneral
restricted HLA- A ul e i ncludin

chpraciggistics Hf_me,&@-lc I.Qf;{h%g: mgﬁwt% thq.@gsﬂ@o legplas mso—galled HLA-

AHHAAASH HERA A8i36Hes thildie prdbeRied oflh&TbifAeSf Midst nucleated cells
HLA- A26( 10),, HLA- A28, HLA-A29(wi9), HLA- A30(wi9),

ang KrambeeAes) . HLA- A32(w19), HLA- Aw33(wi9)

HLA- AW34(10), HLA- Aw36, HLA- Aw43, HLA- Awe6( 10),

HLA- Aw68(28), HLA- A6 Nor e sinpl e desi.gpatian ,
The deglides of %ﬁ@cpf?ﬁl?ﬁb&ﬂﬁﬂ‘é'et‘ apa\gharggterised oy their kY io %Jfﬁ {p (being
réé?ﬁct@d bﬁrﬁénﬁﬁé@m—ﬁ) dRss JREA iniledufe. TRES.in Qnegembbd’iméﬂl&he

i nstead of HLA- Awl9 and HLA- A24

pﬁ@%éé?ﬂ%é’h&‘ih Iy igsEipled by PdVidritdars ety MaiRey %J&}BW&%A
Hf -Ail%u@ﬂl@ml_tpong 'f LA R’ﬁd HLAL &S, MMHGM@ taﬂ_sx AzmﬁHl_A A24(9
ecl es sel ecte rom ro consistin
e L L AL T S W L9 e o
HLb\eAm&Mmt HRA- F&m(vﬁ@ thﬁmsnemp Q4L QRBE HLARARES| U RHE6(10),
|

are: Hob AR MmN SPaaTeY a6 e T PLaSSL e

I|(e%tur@ﬁ:ﬁer@r&fﬁhé@h%a@%ﬁeﬁ& SeSbnatioh id ﬁ@drf@@t H2RM19 or HLA-A24

b f h
'ﬂ%deégﬂ-‘\;@?;w&ﬁ é?‘é@%br%ﬁpg{:t"’tewe{’ﬁ%g? b@é@#ﬂﬁ%#@

?ﬁeedf akd Mverﬁibn ﬁsh@stﬁ@t%& adihC YOPissQ A é’ﬂéb%s I@él%&l%ﬁaﬁhythe group
t he nost as at the nDStdan{ir g exanpl e
cppsisting qu'h@e“o%‘”—@ ‘\2@“}6 AbM-AB AN A4E24ci ds of one
of the above-nentioned nmenmbers of the Bcl-2 protein

fam | preferablyfrochI 2 Wth rlrmr accessi o
The Peafides phhesnvention mayeihbe Aeriysd;f %%%‘PB??% a Bel-2

pFER iR mEbertB). M 4 BrefdrRdnhBBRiient of the invention the peptide
comprises (or more preferably consists of} at the most 200, preferably at the most 100,
more preferably at the most 50, yet more preferably at the most 25, even more preferably
at the most 20, yet even more preferably at the most 15, such as at the most 10, for
example in the range of 9 to 10 contiguous amino acids of one of the above-mentioned
members of the Bcl-2 protein family, preferably from Bcl-2 with primary accession no
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accession no Q07817 in the Sw ssProt database. The

sel ection of peptides potentially having the ability
to bind to a particular HLA nolecule 5 can be nade by
the alignnment of known sequences that bind to a given
particular HLA nolecule to thereby reveal the

FRDSHD Wlﬁel%l% e pr?mér?‘é(cée%!s@h @ (T8RP 0PBEIDS with the primary
particular _positions in the peptides. Such
35?@@@!’#17\%9&735?11%@9§&'§§PF‘%§?@Q%€ are also referred to
her ei n as anchor resi dues” or "anchor residue

nmotifs” followng%sucharelatlve

The @@@mf@asfws oRteridXravieg e Rttt 51%%‘"15 1LA molecule
gﬁ’ BB ¢hdde b@%@ﬁ%hMeﬁt &Qngﬁf‘i abAAses tﬁlﬁﬂ%ﬂlcﬂl@% §odh Beticular HLA

rived fromt Bcl -2 protein fa nmol ecul e,

whi ch
mgieculd foleroby r@vw the rrederpiganeeaf pdew &?'atﬁm"\*ﬂﬂ aqdn . particular

pB%R&r%Siﬁ méaﬁép‘t'gese XABPhRAoBhaflisiing BaH Yeffies s alo Pélér%ti to
HLA nol'ecul es are given in the bel ow taple:

H
he) 85 SnCidpsiduss’ Poenehas resiive; oty Pipiollewipg Spefsa fglafively

s&%@%&lﬁ@u%ﬂ b\g/se@ oh l@m%nts%gﬁgd%@'data%ﬁ'c% bé fSurle IE alace\és:ble
dvtapagesypmt@e;cem bqa(derpzed Aem the Belad prptem Wqﬂy n}s&g:ui.q_ whicty are

!lbe ¥toan11d lo tﬁe E@t\%/éu\l(g"l-:m Mgl%cﬂl__ e! R re%@atl%éxargpl% ASfS Stﬁll'_l R_naiyses

fgr avapge mleéLﬂrmiecwet afe gjvep in Kwechejow toble:

HLA Position | Position | Position | Position | Position | Position { C-
allele 1 2 3 5 6 7 terminal
HLA-A1 T.S D.E L Y
HLA-A2 LM Vv LV
HLA-A3 LV.M F.Y KY,F
HLA- V.LFY | MLFY, K,R
A1 I

HLA- LY Wil
A23

HLA- Y LV F LLF
A24

HLA- MAT I W
A25

HLA- ED V,T,LLF ILLV Y,F
A26

HLA- ED VAL AR
A28

HLA- E Y.L
A28

HLA- Y,L.FV Y
A30




HLA-

A33 HLA-

L,V Bl4 HLA-
vV Bl7
\- D E |

HLA- L,
B35 HLA
HLA-
A32
HLA-
A33
HLA-
A34
HLA-
AG6
HLA-
A6
HLA-
AB9
HLA-
AT4
HLA-B5
HLA-B7
HLA-B8
HLA-
B14
HLA-
B15
(B62)
HLA-
B17
HLA-
B27
HLA-
B35
HLA-
B37
HLA-
B38

HLA-

E.D

E.D

LLMFY R A31 HLA-
V,L R A34 HLA-

I,L W A32 HLA-
- EDT,VRK A66 HLA-
R K A68 HLA- V,T,AV,L A69 HLA- T V,L A74 HLA-B5
APFYI,L HA-B7 PL,F1HLA-B8 K KR L HLA-

Y,I,L,VR

EDT,V

R K

QL,K P, FY W B15 HV,I,M (B62) ST

HLA- R
, L,M B

ILL

Y.LV

V,L

TV

TV

V,TA

R.K
QLKP,

HV, LM,
S, T

DE

RH

37

FY

D.E

i ME e, L

B27 HLA-

KR

P

L, M

K

w

R,K

RK

VL

VL

L
L.F

LV

F.YW

LV

Y, KF.L

LLMY

LM

F.L

L.F




HLA- H D E F,L B38 HLA-
B40 M T, R

LoV, AW

F, Y, W B44 HLA-
AP,GFY,I,V B51 HLA-
P AV B35 HLA-

B53 HLA- P B54 HLA-
B33, S FLWY Bb7 HLA-
HLA- E
B40

(B60,61)

HLA- L,P
B42

HLA- E
B44

HLA- M,LLYV
B46

HLA- QK
B48

HLA- APG
B51

HLA- Q
B52

HLA- P
B53

HLA- P
B54

HLA- P
B55

HLA- P
B56

HLA- ATS
B57

HLA- ATS
B58

HLA- P
B67

HLA- R
B73

HLA- AL
Cwi

HLA- AL

AT, S H
F.LV

FY

E WY

RHL,F 13 B39 HLA
(B60, 61) HLA-

EFI,V

L,P Y, L B42 HLA- E
MI,L VY, F B46 HLA-

QE3Y I,V B52 HLA-

B58

QKL B48 HLA-
PWEF L
P AV B56 HLA-

LV.AW,
MTR

Y.L

FYWwW

Y.F

W,F.L

AV

AV

FW.Y

FW.Y

F.Y
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HLA- P L 667

F,Y 14 Ow2 HLA-

HLA-

R P B73 HLA-
AL LM O HLA-
HLA- L, I, VY Ow6 HLA- Y L,Y,F Owo HLA- Y L, I,

A LL Oat HLA-
Y,P,FL MF,Y Ow
w8

AL

HLA- AALL,V OM 6 * In one enbodinent there is no
speci fic anchor residue for this position, however in
awa2prefierred enbodi nept the anchor rjesidue |s R or| A

5 Thus, as an iexanpl e; nonapepti des |potentially hayi rlb?
Hhe- abillity tdAknd tp HLA-Al woul d | have ohe of thl
£@kl owing sequences: Kaa- T- Dy Xaa- Xag- Xaa- L- Xaa- Y,

Xaa- T- - Xaa- Xaa- Xaa- |- Xaa-Y;

WA S- D- Xaa- Xgat:Rda- L} Xaa- Y ¢r LM,F.Y
Xaa- S- - Xaa- Xga- Xaa- L} Xaa-Y (Xaa indicating any am no
acid residue).[ In a sjmlar nner, {sequences

Webentilal Iy hdving the abilifty to Hind to any ot heklLV.Y
t,A nollecul e can be designed{ 10 It wll be

apprecilated that the person of ordinary ski|l in the

HkA- wi I|| be abl% to iHentify| furthdr "anchpr resi ghd F
(mn%i fsY for ajgiven HLA nole¢ule. Thus, in puseful

enbodi rent s, tlhe pept| des of jthe invention | nclude

pedst i des, the |s€ L1,
Cws

HLA- AL LV
Cw16

* In one embodiment there is no specific anchor residue for this position, however in a

preferred embodiment the anchor residue is R or A.

Thus, as an example, nonapeptides potentially having the ability to bind to HLA-A1 would
have one of the following sequences: Xaa-T-D-Xaa-Xaa-Xaa-L-Xaa-Y, Xaa-T-E-Xaa-Xaa-
Xaa-L-Xaa-Y; Xaa-S-D-Xaa-Xaa-Xaa-L-Xaa-Y or Xaa-S-E-Xaa-Xaa-Xaa-L-Xaa-Y (Xaa
indicating any amino acid residue). In a similar manner, sequences potentially having the
ability to bind to any other HLA molecule can be designed.

It will be appreciated that the person of ordinary skill in the art will be able to identify
further "anchor residue motifs" for a given HLA molecule.

Thus, in useful embodiments, the peptides of the invention include peptides, the se-
quences of which comprise, for each of the specific HLLA alleles listed in the table, any of

the amino acid residues as indicated in the table.

Thus, the peptides of the invention may be any of the above-mentioned peptides
comprising contiguous sequences from Bcl-2 protein family members, wherein in the
range of 1 to 10, preferably in the range of 1 to 5, more preferably in the range of 1 fo 3,
even more preferably in the range of 1 to 2, yet more preferably 1 amino acid has been
exchanged for another amino acid, preferably in a manner so that the peptide comprises
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15 quences of which conprise, for each of the specific
HLA alleles listed in the table, any of- the am no
acid residues as indicated in the table. Thus, the
peptides of the invention nmmy be any of the
above ment i oned peptldes conpri sing contiguous
ﬁﬂﬁ@ g)réfél%ﬁg P@h&? 'E'é)olirﬁleg of Q@lvb% H[NW 8hvificMEpti€e Bs indicated
ran O, préterably in the range
'@iheﬁaﬁféaBOVere preferably in the range of 1 to 3,
even nore preferably in the range of 1 to 2, yet nore
pgreferably 1 am no acid has been exchanged for

pet-fraiingexameriee] ipw temegnareperfides ofaBﬁﬁrﬂﬁeﬁe'nsfamtlhﬁlen‘tme
og?r@»trlblﬂﬁ ahEHoP Fés?tﬁé? &Pa gRBFHPA. We%rf ic Bbﬁtﬁtﬁr a@@eetn@e& in example 3 in

hor™resi dues o gi ven A speci f pepti de as
the aeatian ddodified paptide ea@p@saba“\hés IMOR® ﬁm|bpwﬂtenh<§{ tlas Eyvpition the

p‘%gm fpg ﬂeﬁﬂ%{% : éﬁg B eﬁttﬁ’é%@t'imof ér'é?éré(bly 3t the

or reS| ues gi ven
regrbd P@.ingorp emferably int thearast PHaet m&reeszrgfwtéy atthey mqsh%‘S even more

ﬁﬁ%k‘g%t tw?gtbgdyé? ok Berdrasipanse mosﬂ‘ﬁ' %Veh %&@Freferabiy at the

ment of the 1nven |on t de the

mesy 10 eminpyagidssnddempasing (osimge afefﬂerﬁgly ﬁ@@&ls@e@f) 2 sequence
s%re%{eeg%m t}ﬁe%fr%fght%ns. Lof #@_RRD‘{Y?L\?% g!@ﬁ &5 ﬁi@ w)%sbhﬁsm (SEQ

era nmost 5, "even nore

PN S ASEEHSRY FRER ICo0: S mere heetprebicselfistey Team fHeearoup
RS Kk FRKROYTYEPPR@py, 2t the 10 mst 10 ami no

aci ds "and conpri si or nore preferably consisting
of ) a sequence: selected fromthe group consisting of

RS Rl G SR g PP P e i Flbring stve:
saie@mgmear@md@r LAcoalsrde g 0 CREWROMBIKIgREDe A given

d&ggéﬁa esgrﬁf rﬁ‘ﬁlﬁ anaaltgr'\rﬂ@&t%nélgﬁ% %Qg}gs&ﬁgﬁ ?Sﬁe‘ thYdentify "anchor resi-

Tl e Itnvéention | oW ng
dupepalifs” instop dich-2 Apiein franilyipcalpiar ispiaINthey copslrcting pgptld@ﬁ efa

QRSB Eib 8 %a%orﬁprt%'e%e o dre & tﬁ? Uekffed éﬁgf%&l r@élh@é(} and testing the

carryi ng out an al |gnnent anal ysi s as escrib above
rcwltir@mpmeﬁ fwra(ﬁ@ﬁgabﬂmem bf"d}l@éhﬁﬁﬁmﬁ%‘ﬂf A freéecple using the

é}{mﬁg stfag;g ! &és&fb%%i Sﬁ %@%%P%?m@f of ‘fl%qﬁéepﬁlH% iorBr?tmt INF-y -
pmductme celiseinta Frme;abmmm of 2 earicgn eetlealhat a fsequengy ofas !e;ast ' per 10°
Fré':b?:lélls cfefegrppwgﬁk& g:ﬁ%L éﬁOf Egsag%ggﬁééﬂbtaeégw%%olﬂeﬂg?g g)) t§§ capability

particu nmol ecul e usi . _
of éwqrephidss theletschip s(ti in)a timeuc tgsabidTiLs thajfare teaciieprithdibs epitope

ptegtu%s bcé'ing; t!aé\tlgdy producing cells in a PBL popul ation
o] cancer patient at a frequency of at |east | per

104 PBLs as determ ned by an ELI SPOT assay as

|Iq g&%cr fig %%[ola ﬁﬁd&{tgw ’tf%ea&%/tlaé ?Kthe 'irk/ek{ﬁ?\ i5 3 @«F_A Aé yesE%Eesdt @&~2~de~

rt«h@bemlde hewiag bisequarice Iselehied épm bp éollo@fngpép‘tlﬁé@éﬂdéiﬁﬁgm NQO:1),
gﬁ}@?, e iy

I ven I\/é/'{{%ff?’lgﬁ\l@f;‘%?r S84 | C%QOLBEE? B ngﬁ‘ﬂ'v D NO:4),

LLSLALVGA (SEQ 1D NO:5), WLSLKTLLSL (SEQ ID NO:6), AAAGPALSPV (SEQ ID

NO:7), PLFDFSWLSL (SEQ ID NO:8), FTARGRFATV (SEQ ID NO:9), YENRHLHTWI

(SEQ ID NO:10), NIALWMTEYL (SEQ ID NO:11).

In one preferred embodiment the peptide may be any peptide consisting of at the most
200, preferably at the most 100, more preferably at the most 50, yet more preferably at
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rived peptide having a sequence selected fromthe
follow ng: ALVGACI TL (SEQ I D NO 1), ALSPVPPW (SEQ ID
NO 2), SLALVGACI (SEQ ID NG 3), KTLLSLALV (SEQ ID

NO 4), 30 LLSLALVGA (SEQ I D6NG 5), W.SLKTLLSL (SEQ ID
NO 6), AAAGPALSPV (SEQ ID NGO 7), PLFDFSWSL (SEQ ID

Nt 25’«5@&@%&%}%@% dt &d\lﬁb&)znﬁ&mrbwav&rabw SEQelrbbst 15,

A n%ilhg)r%gg % {r‘og érP gz céﬁ ct!)r?{)%ﬂ‘?g @F ﬁ'fo?t% Fr%?jerably
consiglingrafle prsyencesselenie! frqm A @rﬁtst"flshe %}é@*\@%( EQID
ang pmsel&/eparm (SEQLIDING 2SS ALBGACY (REQrY BOM) Sk Brl-8AL VASEQ ID
'E§ Qfts RSP Ekﬁgg%@m R N A@%P&QSPV (SEQ
Ié»@ & gﬁrﬁFgwﬁéS%@gP i ABCREATY TEE DG st pRHLHTW
(6B |DNE: 10y, SIAIVMMTEYL (SEQ .[@Nmm)mpreaprsfemma@cteo from the
aﬁ&ipe&inggt:ﬁd &Nlhb@i\/ﬂ@r‘l‘_?{sé@ﬂ@' N1 Y YQNRHLMWQ“E (1§$@J 10),

Ngmfw’ @h@bﬁ%%&g g"sﬁr{%(gka (%%A%%' ¢ pqg D referably

skiectey, front B KiTLpSon¢isit af BLNDF 8YVLSAARERAD e8] LSDKTLLSL
(BENiD.NBFDFSW.SL (SEQ I D NO 8), FTARGRFATV (SEQ ID

NO 9), YLNRHLHTW (SEQ ID NO 10), N ALWMTEYL (SEQ I D
NO 1 1), nore preferably selected fromthe group

I ansthart prefgrred embadiv\biEe péSER rhdy NCarvipeptidéd dRIdisHRY\L! at the

R Lot ey RE B s g ety B et grore preteraby
a$ GHeemme @5f evemntdre popferably @btheinsdst B@. yei mPteRDESVElDy altBE@ost 15,

oy Pt brs st e RSt . BB ae g Rty orhersifl R Blops hrsterably

consistingtdfngsajuende $dhertedfost t!ﬂ)ﬁpuppcm‘ﬁatm@bﬁEMﬁVLﬁ@RhtﬁQ iD

b TSP 8 | R uRSY B 40 BB, a2) riasyaaTn

(B@ DD 420 WNMATYUNIDHL (BHS Ky H@Mﬁ ) MLMIRAADDL (SR 1[@Néh 48) and

\}gg['i%f %{8?@ !bnrg(ﬁ 1‘%7@ pcjl%fl%gab@'ﬂ ﬁr? th%f r%%o %ﬁgisgng of

M@&Frﬁml SHEED H0:43) MNME}?WUQSE&)IM@I 42)gRHAWMATYL (SEQ D
R Ay Rl Nl SRR SR e o

\MBF&E)S,GAAMSE‘@_INDHD {BEHeh md@p%erablylsbﬁétbﬂmm theg@upD

B B R RS T A AT SR SO e B R 91

msalwmsmm NONBPIEBRIALNSEGTYD ( &ao IDAYO:48) mmmmmm

dhcht Eprasnd ) TAYHO VAR R g Ry RV P

N4e) prsefeefedliroyn the hempednsistom df YeNGHLEFWICBES I@tN(hgﬂeZc)f
TAYQSFEQV (SEQ I D NO 43), VAFFSFGGAL (SEQ ID NO 49),

25 VLVSRI AAWM (SEQ I D NGO 48) and RI AAWWATYL (SEQ I D
IfN@:t4bhther preédned teatofiimemt the peptide may be any peptide consisting of at the

most 200, preferably at the most 100, more preferably at the most 50, yet more preferably
at the most 25, even more preferably at the most 20, yet more preferably at the most 15,
even more preferably at the most 10 amino acids and comprising (or more preferably
consisting of} a sequence selected from the group consisting of RIAAWMATY (SEQ ID
NO:50) and ALCVESVDK (SEQ ID NO:51), more preferably selected from the group
consisting of RIMWMATY (SEQ 1D NO:50).



10

15

20

25

30

35

the group consisting of TAYQSFEQV (SEQ I D NO 43) and
VWWATYLNDHL (SEQ ID NGO 46) or selected fromthe group
consi sting of YLNDHLEPW (SEQ ID NO 42). In yet

anot her preferred enbodi ment the peptide may be any

pepti de consisting of at the 30 nost 200, preferably
IrPet tah&hHP&%feér@@ em'BBHtﬁ]er gk %ﬁﬁﬂé/mé\} bd BEy pEsitie 5&13!§f ﬁf} of at the

nore prerera e nost 5, even nore g%e era

mgpet 2 Dfﬂﬁ%rﬂb&@%/thyé’@osﬁflﬁ% nggrgpgqfqglply ahthempst Apoe! mere preferably
aPhEhdiPLs, é?féﬁf'rﬁﬁé‘ eYer@ﬁhF éth;ﬁe FFR)%I 20 Qeﬁﬂbr@%réféia%@ Ak most 15,

conpri si n% or e pre erab consi st ng )
eYsDerareier téhp mparﬁotaﬁ'@n@a@%a@%%?@tsmdowore preferably

cBlg% % s(eéEQ\deQeIeIE@dEf@n %%&b@éﬁsﬁyﬂ@ deE@EICﬂ\TGAK (SEQ ID

nor e Ere erab sel ect ed romth%ﬁ §)
NOSHE ST VBT K 5O FEARVBIGBIEQ 10 BRI FFAPTR
(@é@idi‘ﬁ?’o @é‘geﬁﬁkﬁﬁwL@W@ﬁmmo%hﬁamzwmmsé@ IBNO:57), more

eptide consisting o Freferabl at

pifablSelegien fromghe gpuBCensising OéRLHﬁFe‘\FHB% SE{Q ID PEx55+a
Rﬁﬁgﬁ@p@\h{@;@bﬂﬁ% st 25, even nore preferably at

t he nost yet nore preferably at the nost 15, even
nore preferably at the nost 10 am no aci ds and

lrﬁ%’@ﬁbtﬁépﬁ'e{eﬂ{ed gﬁ{bgdlﬁfe%f ﬁé%@bﬁdeﬁn&?@@ h§) ﬂ)éﬁdé’%nsﬁ‘s’tmg of at the

sequence sel ect rom-t group consi stin
mesRRAOAPEiREDIBBtIhe DIOSN@(B zqore srefemblyrirte (@E%W Drekossyreferably
g#@ﬁ%%‘t: YiGy, r$ﬁ@ré tﬁfﬁt  th&hids 28 ggt m&ﬁgﬁ%ﬁgb@t@ most 15,
KRDW.VK and DI KNEDDVK( S
emtn reoremr@ﬁeabyomhas@p@cweaﬂmﬂ@ afifls Ard gcrram§=f@dﬁérn§fq RigfekAblY
B%S R s(eéﬁ&de@al&@te’é%n? r egfr&m}é% &fﬁ@éé&’ébow (SEQID

erred enbodi nent

N@e‘feﬁh AERRLDBE (S0 Tt T LBLRIPEY (S0 ds NS oDt ARLGAGLAY
(@tﬁ@io Pd'beé@f A eyprér’er gfsér%fégr Jc@‘ﬁthe'ﬁ?é@p &fn%fsﬁrﬁg?@ll WAREEEDDLY

at the nos even
(W@HM%%BI%L@’We(SﬁQs@&@G et nore preferably at
the nost 15, even nore preferably at the nost 10

am no acids and conprising (or nore preferably 1
Incforkersisefid embydimenisiiie rﬁ’@@t@eqfém iBYertip if mptlgpo\uiach is restricted

g%‘é@?bicﬁ%l @@.{\@ }%51%1@ y%l:f) t%ogr%)m% ﬁﬁ%@@ﬁ-m HLA-
B SHA-BH2NdASB) 3, hitef-B 1 eBib @l‘%d‘ﬂé’ﬁBﬁ SHARES, HLA-B21,
H%%é&%f ggﬁ' Lgty H%@ngpré}g&%@%m B@ﬁmﬁaﬁéﬁhmm -Bw41,
Héﬁtﬁj‘tﬁ%‘réihﬁsa‘i% HeA St HH@ Byy46tang HLA By T-dn specific embodiments, the
Wﬁféiag { Hm(ﬁ:ﬂ)g:cés rt@@/ﬁl"ch ?fee;ﬂepn?é/ offthMGefd cﬁﬁ§ c%péﬂle“of%mdmg is

eCU eln | oW n
SoRACBTOmH LA BB EAS LI B AL 085, AU A-BAT pHLA-BS1.
HLA- B16, HLA-Bl17, HLA-B18, HLA-B21, HLA- Bw22,

HLA- B27, HLA-B35, HLA-B37, HLA-B38, HLA-B39, HLA B40,
Iﬂ-iu;z\hgm@fu[ embodiments, the peptade of the invention is a peptide, which is restricted

by a MHC Class | HLA-C molecule including any of the following: HLA-Cw1, HLA-Cw2,
HLA-Cw3, HLA-Cw4, HLA-Cw5, HLA-Cw6, HLA-Cw7 and HLA-Cw1.

U)C

Preferably, the peptide fragment of the invention comprises less than 50 amino acid
residues, and more preferably it comprises at the most 20 amino acid residues, such as at
the most 10 amino acid residues. In specific embodiments, the peptide is a heptapeptide,

an octopeptide, a nonapeptide, a decapeptide or an undecapeptide.
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HLA- Bw42, HLA-B44, HLA-B45, HLA-Bw46 and HLA-BwW47. In

speci fic enbodi ments “the 25 MHC Class | HLA-B species

to which the peptide of the invention is capable of
binding is selected from HWBA-B7, HLA-B35, HLA-B44,

HLA- 138, HLA-B15, HLA-B27 and HLA-B51. In further

useful enbodi nents, the peptide of the invention is a
eptide, which is restricted by a MVHC Class | HLA-C

ﬁtﬂ Replidesofithe Inventien i Ay Mentienas atiove.sigrived frem & Bski2 protein family

b a | r%gm'é"'rﬁ\e%@ TR RofeMbrontivAciMBe péiiite €46 be denved can be
HLA- Cw/ and HLA-OM . Preferably, the e tide frag{

asty Boha pratgie famity inerobas foseany| 9é‘§§a|tsﬁﬁ$13%@ \mﬁmfaeé’ Eqigin 5
xg%s%be% p@mre%%oamner Rl starify gm?ﬁ lsY&n afmatnmﬁaurgge&]es

amno acid residues, such as a the nost 10 am no

indiding 2 g1denkspecien, repitand HPETRB GPARPR SUchEsdumErs| Brsef on the
D@r&‘e ée%%ted np?éteiﬂnthe%ﬁﬁ’c?eocg'tﬁ’e?mvéhtﬁg r@@&%ﬂ %? anf

eca ep e or an undeca )
anﬁm@ﬁe@hemgal q@ﬁﬁﬁﬁ@wf@meﬁ@we metelfvcé@rﬂm mafeélaebﬁtrzsuits in

eg)fﬂﬁé Bf % &iabk S|ié95§qﬁc§1ca‘?éd Qbé\fea&q?@atn lg@éﬁiﬁfeslsga By any

tern fromwh pepti de’ can derived can
c@ﬁyermenal Peplidstynihesia pracpdyresih Mﬁmﬁheﬁyrsarm phedinary skills in the
SPEESEl N Which the protein is 5 expressed. In
preferred enbodi nents, the starting proteinis froma
nannal speci es |nclud|ng a rodent species, rabbit and

37[&325@& & RO RGLARN PHEThaRS aNeRBIRe vBRGEE a%tx@é‘@e?uence of the Bel-

nce of the selected protein, the peptid
3 proteit family member froa avw l%ﬁ?ﬂVedp'ri@\@S%\feifdft%’t'@%efﬁﬁV@w a lygher affinity

t6 EHY godd A Arnﬁcﬁécrﬂ%a?ée B%ﬁ/eep‘r%ﬁteé&h%t Htilé QquEﬁEf by Rlodifying the

resu ts in sul tabl e size
ﬁeﬁwf@awéubﬁw@g Qﬁletmg %aﬁdib@%‘??ﬂﬂ@é@l%@ Qﬁ;}d Eﬁﬂﬂufoe g. on the

&%E\éﬂﬁe Pfeecﬂe%bﬁ?edséb%%‘ br%bg Eﬁﬁﬁﬁ Yeffuethbits YrWeQﬂibct of the

e per on 0 I nary ski art is famliar.
dives Hidpmplgeulppra identifigdent i on may have a sequence whi ch
is a native sequence of the Bcl- 2 prote| n famly
menber from which is derived. However, tides having
Aesiainifigest feafure af thy pentBletd theripvagitiow is EHLG&PH’@J s dQresogrise ereelicit

lﬂ?}f'éﬁg%&ﬁ%éﬂgr ? S?[?s:,] ‘gé,( ecgﬁ:ff&{keﬂ ggigsf(bgngﬁhg%gégﬁf Eehlg recognise
tog particrilareptidedin medBldpepulatiog or tumauh eellsinf si aanodr patient (target cells).

Thi s?%.?cﬁw i§ r@a%ﬁ%é%t?ﬁ@%m&fﬁy &bé\ik\‘tjféﬁ Pﬁt%@ﬁﬂﬁﬂg ouf ?éls%‘?n a patient to an

S nh res
ELASPOT besay. as2@saiteddm raferemﬁt (4} awd urthe &flowing epampiedBriesfto the

%SE@’_, yWag%;' vax'wt%géc;u% t8 J.F thd FPE proﬁﬁlg%}{ ?guxn?clcdr ?r‘laﬁs to be

uci ng-resp 0
asedyed b@@in@):tlrtghae csltsawthfthe abptxdertebe@eﬂteda Pr@fheabiy the peptide is

rtic
C%Pabée 81“ e@ QPE {ecgﬁqiét?q g‘r g%tlpr&g.ﬁiﬁgqx éecflgﬁ% fé@@%& o?g Ilez—:f‘st 1 per
1l0éEBL$ §¥s dettaemnemmdarbffL@@b}TemHsam gs B8kdshereint Mnmjprefeemuhsthe fre-
from.a sa escrhb
PERSYSAEE T ourf P T Belesa g AR ORe! Bri g Such as o
I¢d3e 5@6r sGspey,10f PBomy be advant ageous to stinulate t he
PBL popul ation or the tunour cells to be
The ELISPOT assay represents a strong tool to monitor Bel-2 family-derived peptide
specific T-cell responses. However, although it has been shown that ELISPOT reactivity
in most cases correlates with the capacity of the CTLs to lyse target cells, the conclusive
evidence for this notion can only be given directly. Therefore, a major implication of the
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assayed by contacting the cells with the peptide to be
tested. Preferably, the peptide is capable of

eliciting or recognising INF-y -producing T cells at a
frequency of at least 1 pets 104 PBLs as determ ned by

an ELI SPOT assay as used herein. More preferably the

ftf'u&lﬁ s Hé’r@?ﬂqy thiaf h@tpet)ﬁc%%tof ﬁ’leﬁﬁfenﬁ&f‘mgﬁb& expresded andscgmplexed with

era ly at eas er 10 PBLs, "such as at
}-lo eleBdeoen gamgepralls. 1‘@1:3 epters these cangespels sygeepjible to destruction

b? Qﬁ*L@ %ﬁﬂ‘ %ﬁ}pﬁasZEJSQHQ th@ﬁ’t’ial LSefIRBst R chBQ kerm"ily protein immunization to

derive speC| fic T-cel res]ponse

Cwmm;;mﬂmqﬁ @ggﬁasms H’ he pfy@gﬁcescpf@mnt@ﬁ%gusg_ Lgsgonses in PBLs
fr%ﬁ@?r&ééf 'cBB(cerk)Qtaéﬁ%Stb H 2SR StrieRk r@‘ Al dvan ﬂéﬁtl@@@pl%@@‘éu%{antlates

se target cells, the conclusive 3
tfeevirer@wa@hwapetttlﬁup@taﬂb@ho& eé%twwWmﬂ@n@unvfewhdinrlﬁec’ﬁtyancer

é t§fb9f fs0,%s B ggrdtém lfaln‘ﬁ@ mé’rﬂbé?faré BerdBredseash ﬁ‘zgﬁy cancers

erein Is that I nventi on may
sréwfr@slgw CQ'ﬁEﬁCtﬁb rﬁ!i@%&té @awwmanﬂnﬁe%e@@{ﬂ@éymﬁh%ﬁc&a broad
%@I ol oF carlddr Sisk ers these cancer cells susceptible to
struction y CTLs and enphasi zes the potenti al
useful ness of Bcl-2 famly protein imunization to
A8 h W?a‘ﬁoﬂl Weﬂen%ﬁ eﬂﬁ:%@ﬂn?e?ﬁ'ﬁwe p-g ﬁ‘dé’éﬁﬁ@ FeEntRhn is capable of
spont eous L-responses in from breast cancer
efictirigd N sy -pmdam ceflstin E(E’tBé-dJOBwIaﬁle Qfe?( patieot hayisgi aleancer disease
t t : t ki ;
B8t B SRR AR R GBresh b ITHT A BERARBHENE majonancy =
chmnicdymplpdic |i®haemzabmﬂ chtopis, mygioiBigukaemiapmeianomaniregst cancer,

TSl 8,8 AT o T BSOS oo

camzrl ynphomas, in a broad range of cancer di seases.
10 Accordingly, in another preferred enbodi nent the
peptide of the invention is capable of eliciting
In M’eﬁtﬂon—tp ltfenii‘_mapacg'tyde klicit Errnm_uae FeSipopensiih KBLeepuaiktiens it is also
oBRHFRlac N AR BR85en B85 ary LIRS, A bk o Sl
respbhgasan siu, éegn solft tomioor tispoeh Jhismasemmrmtfatﬂﬂi by providing
AR5 YLD, LA 0B GO IR ek
labehapd psnpgnuaimpctms &or fmmnmlsis@mstrscsiﬁo@gs tg getect in a tumour
et %%gtoﬁré{g clve @IARL bR Bblidd & th@me@m[ngge&wﬁﬁay a
fustiet sngmfscam‘t feiahee phihe pepiiie cltie ioegsdibh & tbat feis icapahlegf in situ
d
SRRl RS A TGRRIRE R e opfond il o
HLA- pepti de conpl exes, e.g. being multinerised and
Itl?seéiﬁcg c@ﬁtQ%gﬂ%ﬁ t¥\étttlne %ﬁﬁéﬁ%ﬁ?% ent PR addfh%ﬂ té‘ﬁieﬂ%agacity to
such” conpl exes for i nohr's em str alnin
bihd tte t-Ainoleculesmesuiting in $wugreeTitation Wécoraplexe%@fdihﬂ\/@d/mﬂﬁdes on

AIN&LRRES QRRrRSRIIEs M tubl ot LB UERBr tRGAOTH PBly¥e TRells, may
elicit other types of immune responses, such as B-cell responses resulting in the
production of antibodies against the complexes and/or a Delayed Type Hypersensitivity
(DTH) reaction. The latter type of immune response is defined as a redness and palpable
induration at the site of injection of the peptide of the invention.
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further significant feature of the peptide of the
invention is that it-is capable of in situ 25
detection in a tunmour tissue of CILs that are reactive
with the epitope peptide. B0 is also contenplated that
the peptides of the invention, in addition to their

TeERA&IN cdnfhosibR Qcéo?du'f&—tﬁ tﬂ”@*a%éhﬁﬁvernﬁ@wnby B@'nbﬂset ehﬁucielc acid
presentati on of | exes of HLA and

egmmarofwb@ﬁnmm%@ 3 proteify mmik e %1 %tgf’t f@g&enb Greo.
Stai%frg}%fe?c A may iRk ¥hisde langf ke abty-mepfiorid proteingtdhg heptide

pes of imuhe responses, such as B-cell
f’?@@ﬂ!‘tﬁ T nwfe@%%ci%m@ﬂt%@r@ﬁpisﬁ)em/% e éé“AaE'gf%E’f@t Resferably
IR S8d BMNQ6r AnRel ayed Type Hypersensitivity
(DTH) reaction. The latter type of immune response is
defined as a redness and pal pable induration at the

Tﬁé h8cIBE akik 8tk AVeRfiont RSy B@Q&hﬁ#%eﬁfw%fh%dy%\d%ﬁlé Oébtorz Quch as
he vacci ne conposition according to the

ap warﬁw@hvmy HYRpioNs ¥edorR @6t ayailakle agd “@rﬁl‘&'&ﬂ ﬁgfsgn will be able

1PEDE G aNisBRl QR "G tﬁ@sﬁé&ﬁ:c %@ﬂ'goge pﬂfét\%bﬁ)r ] foY eimgle, be in the
peptide fragnent thereof nucl eic acid may

t hus
st @elanmyd. ssmise visah BordciAdR AIHRRLCNBesOMs ThA éPB@BFﬁ“E ducleic
agﬂ %EH@éHcé maEA)% iRt irfo ﬁH‘e‘ \ﬂscﬁlﬂy E%n&iﬁ BMbeedifeIhexample,

NA, preferab ty he ' nucleic acid is
Dm«:may b@meﬁ%l@t%rba@rqpﬁatq 198 retfonteméiowﬁl%%staﬁtsﬁ(smn%e

tSARBLESHEN MMAWRTiR tHR. APkt ABhANY RGHAE acid %@@J@@e a@&)rdmg to the
expressi on vector. Nunerous vectors are avail abl e an

‘Tt\’ﬁ%t'oé‘k thel vegtop Biay SRthGIMare |SEMBA$EONG ¢f AP OF ¢ Signakssryence, an

o?@ﬁ tc>F’|"e-pf:t?a!"tuoﬁ hﬁe%‘? Brd MG b@l%%e an EASaNtBCE e Y prdn@ter, and a
in the 10 form of plasmd, cosmd, viral

traa&qﬂpmreteawnam sereenge. Ehi tﬁ%m alseheomisise Gpfitianad sequences.
C@Hﬁhﬁh&n opéihtgb!? 98&8@%&@%&@%‘ S9edrh 8FthkSd %{\r&ﬁ%eﬁ%@rﬁéioys

by a vari et procedures,” for exanple
staﬁé@rﬂﬂ'@aﬂqnﬁerammeaybrcb GF% Ty o Rareqn Piiled Hd%‘ﬁl?@l Ehgyector is

pﬁa‘férﬁéi?)an ‘é§br’égssoﬁ G éﬂr'ﬁp?rlsv?%' the Kie abiﬂ ob&@b@rlhked%ad t

fromtihe nucleic aCId sequence accor I%%
reawAbHTY PUelcicBRIE seadanse difasing BxpIREsiaD Ferech iR ﬁ@t@b@rr@“owﬂhm the

s&?bre%f e Frosdr® W@bntﬁa‘ﬁ%‘éﬁﬂﬁ&u!a@ﬂ ARIEN A& Beence should in general be
I'icatlon, one or nore nmarker genes, an enhancer

cmwtdireatlr}sr%ﬁ@ﬁ@pn ingghenagmaligp Gelk Prqi%ﬁaelm ahamaneslli Bare
&ggg@pgﬁangm%%ygﬁggm”ﬁqﬁﬂalso conpri se additiona
sequences. nstruction of suitable vectors
cont ai ning one or nore of these conponents enpl oys

b \Hefertel 'e%b@%nf tﬁ@ IUE&:tGH%% WAl GRART Saidf Ui%ﬂeétgr I%aY in addition
person skill he art he vector is prefera

tosthe @uﬁﬁ@@ﬂdcﬁﬁlcw@@q @.Bcl ZBipRin §anwa B P@?*@eéag&eﬂYthereof

cOREHRNY Yedoh@KEdeit Acid s28udrRE ehaddida W@éll%tlﬁlu%r? polypeptide. The
sequence directing expression thereof in a suitabl

e
Twell stimyiaton pelyReptidesis pprfergplyiseiecknddan theighiurniansisting el 7.1,
g AgQen.sucl ei ¢ aci d sequence should in general be
capable of directing expression in a mammalian cell,
preferably a human cell, nore preferably in an

antigen presenting cell.
The vector may also be a bacterial vector such as an attenuated bacterial vector,

Attenuated bacterial vectors may be used in order o induce lasting mucosai immune
responses at the sites of infection and persistence. Different recombinant bacteria may be
used as vectors, for example the bacterial vector may be selected from the group
consisting of Saimonella, Lactococcus), and Listeria. In general, induction of immunity to
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25 I n one preferred enbodi nrent the vector is a viral

- vector. Said viral vector may in addition to the

nucleic acid encoding a Bcl-2 protein fam |y nember or
pepti de fragnment thereof gonprise a second nucleic

aci d sequence encoding a T-cell stimulatory

tlﬁ’é’hé’t@l%‘ﬂgbﬁ@ant BRHP g‘l ? ehlor Et;’ oAUk Bk QRYwR QlithReihy @!ﬁL' lﬁductlon and
preferably ecte romthe group consisting of :
tmmwreefeaﬁqn mmce 30 The vector may also be a

bacterial vector, such as an attenuated bacteri al

vect or. Attenuat ed bacterial vectors may be used in
T@ledﬂédeﬂt'@ lpiigtated tagkitridrpaiie saprisingrune  responses at

S| té?i/ndt?ftrb J VAkGRd b&ﬂpé’&ﬂ%n@ BEsdiBEFRERIN amdfcrrer ent

re onb acteria may used as vectors, for
exinpl eartmétf@awemﬁ@plooeag &nthﬁr@ﬁ! Barolein Emiydleserihedigeein
group 3x,pnsi sting of Salmonella, Lactococcus], and

Listeria. In general, induction of immunity to 21 the
heitiler ol 2y henepligriragarantsoithe aroteins ofdlHesdrbed hefgin, and/or
st [ t 1
i L, S el Lo s o BT BBt of )
conpri sing 5 i) any of the vaccine conpositions
r ii) any of the proteins
be ngfgﬁger{%ﬁi?ﬁgcﬁ%gég' protein famly descri bed herein
and/or iii) any of the peptide fragnments of the
! 161
E%B%Egrﬁ%r?% of gfgﬁ) gg@ﬁfr‘a‘en éﬂg%‘?@pl‘%ﬁrﬁéﬂj‘ ?%'tﬂgrf ér%g nz) in\é?\r:d)%ﬁb’cd?ﬁposntions it

lqomnaveeeormnsed within tite soege Qf theaor ¢$6flt imwention et e cagenenents of

_Gf¢ r -
tﬂ_ef‘l@t @Oﬂsge)tgréﬁ QFeScogipntsgf\glfﬁtﬁ ) soagr?e‘t' (}ogrr;];:gfsﬁllo? ﬂ"lfegfo%ﬂo)‘:ents of the kit
OéDﬁqiﬁ nge thugibe ledministered é@pétamows}y@r ﬁﬁ@@ﬁ@"y iR PBN PTASH
that the conponents of 15 the kit-of-parts all are
conprised within the sane conposition. The conponents
Top amtiecadcer agéntpaey sberdy aeer biedadnichersplpwgy or gene therapy,
ﬁhﬂH&&uﬂﬁu‘?é? HS Lsé!bs‘?énc%? gpgﬁﬂﬂo@feg yTﬁeni 9{ rﬁﬁiéﬁh Qﬁ)stances may for

t'1-cancer” agent e an agent use In c eraP
eesamg%erb@ qytnkingpysuch |amwt¢b@e$ Aelpeted ﬁgﬂstbbefmseﬁng of GM-GSF,
t%t iibge e%nt rﬂﬂﬁm' NFURAG! 'Jr{feillé&wanSS UJ’Pﬁ'é aEHiead %t ‘;E‘)géferably an

exanp e C t oki nes, such as yto I nes Sse [ .
lrﬂm@ne&tlﬁéﬂ@n@upnttb@ﬁm 81dhn (so fanty@ESE, ort wpi-OTLARA, antibodies. The

it ﬁéétlﬁ'g{fété}g %gb:ﬂé\%ei rﬂ&f L8 Lﬂé' 4! s&b%tan-EQ ecaﬁé%lé be @¥p|b§on of immune

prefera i munest I mul at1ng ant1 body such as
infiftitoryCredle (@ﬁ rgaulptogT-0els) @ﬁf‘ﬂcﬁ%ﬁl%ﬁj Subﬁt@nce may for example be E3

uggiggi @%‘s?@”dg% %b%’quitﬂboéa%@mﬂ@ﬁﬁﬁom% anduBYANERteins) have
emerged as key molecular regulators of immune cell function, and each may be invoived
in the regulation of immune responses during infection by targeting specific inhibitory
molecules for proteolytic destruction, Several HECT and RING E3 proteins have now also
been linked to the induction and maintenance of immune seif-tolerance:; ¢c-Cbi, Cbl-b,
GRAIL, ltch and Neddd4 each negatively regulate T cell growth factor production and

proliferation.

It is evident that the findings of the present invention provide the basis for therapeutic as
well as diagnostic applications of the protein or the peptide fragment of the invention.
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inhibitory cells (e.g. regulatory T-cells) or factors,
sai d substance may for exanple be E3 25 ubiquitin

| i gases. E3 ubiquitin ligases (the HECT, RI NG and
U-box proteins) have energed as key nol ecul ar
regulators of immune cell function, and each may be

' ?‘l‘atn\éﬁfj in %ﬂnﬁ&easbg&lﬂﬁéiﬁﬂegéht ﬂvehﬁﬁﬂﬁ&l@ﬁ@%ﬁﬁc&ﬁ%l%mpo&—

ectlon arge I Ng SPeCI Ic 1 nhibitor nDIecu es
tlpapormpwwhytnr@esa@smem,qp igmragesd phihe fventiom i RNgy '3

p%ﬁﬁe?deﬂﬁcah@c\(rﬁp&ﬂ P&B\th&‘i’l whEeR |§ ddﬂr‘ﬁﬁgtetéi’l th %Q:aheét%tlérﬁnts capable

mai nt enance of | mmune sel f-tol erance: c-Col
otmmttslg EWOMERARE respenehagaitst Ftveacr@nc%aﬂ&?aﬁ% @ﬁwweycﬁmg the
&Qlié B e Ina@uQMtidhtioR efQlor AT QA BAVIRYa BRBtoxic effect against the
o ?Lratega?cnat tbs evi dent (trhat t he 'Iﬁnd?ﬁgs of thg
Oéﬁ@%'@ﬂts i nvention provide the basis for therapeutic as
wel | as diagnostic applications of the protein or the

peptide fragment of the invention. 35 22 Accordingly,
Asrit ia wlell knowat, thay rﬂeﬁt@lﬁQFﬁét B geleculpno@mfidiieresit gtavalescain the

n‘&ﬂ Uﬁ(ﬁ:’gﬁ? iorfsD fH%Pe%k. a éh&tbn%ﬁ@ﬁlbéttlﬂ%g} ;!ﬂfptnﬁé @bi?dp@s Péstricted
the pept| r

agnen e I nvention Par icular a

tp pewenal di A dlasal! rrmqytegut@ pyandedatientisehor thal gan be treated
a%PtﬁTg Bh 34 BleGhbthSstor 4R5ES el FHvb S, Tﬁéc?ﬁﬁﬁ@r‘;&tno@ﬁf multiple Bel-2

|ng an | nmune response agalnst cancer
egitenmsyeth dnftqr@mﬁlg\ reptrietian elgmenie bmagensdbe clirdenl ipptentipd of this

té/rsgt‘:érﬂgér? o ?rﬂfan?tva?g ki Fﬁtr&FeaEe&ﬁte' r%rrtb%}’bf‘&ntl@nts ehglbte for

fotoXic e al nst cancer cel
i notheEamn ba&&ﬁ’a‘-’tn Efﬁ'éz derivecpenidesiThe W%%wé&geaﬁeemfessed by

?chtnfd%vo Alof ﬁ%@ﬂc&ﬁ&?aﬁdﬁ% 88 poﬂmétffaﬁs hﬁ%@ﬂl\@@l%ﬂdﬁﬁlﬁﬁ% antigens

IS arequirenent o dent | Ftlde epi t opes
areboth ieypregsedity areunselfetoaf Qausaas(tarﬁﬁd "4&@ Asignp yvhegeas the HLA-

Aq)tta%ﬂgelrt i@%xﬁ%&%é%rﬁ#eé?ﬂm‘gf ?’rb?baﬁéﬁlet?lg aht 886 @f‘ Asians. Eﬁen

accor t he present I nvent i on.
tmrﬁélmsemug@ersmanoet beaddegiue dee fta co-exsessise 8 opmpination of

p@;nfd‘e%rr %lﬁct&'i-%&%ﬁfﬂtfdi@ﬁr‘ cﬁ%e%%%t&tc%rtgfnﬂﬁétﬁﬂﬁf)&&@nosi cancer

I Nl Cca target antlgen
PRig6$, t(@)nthemycsotw targetingioheevesdl esstiatien Rlgmsats ipfeach patient is likely

tcpaédrgé%slhg ki Jti u%ﬁ les LA hé?l(e%%ssbﬁés%q)f%rbir%‘ré H@A allele is a

deriv pept | antigen 1s expressed tg)ga
Sf.@sfﬂaarailmmps@erW@bMHﬂrﬁéte@éﬂgaaé@saﬁb%f@r ﬂ@lcﬁhc‘?ﬂép‘w%{?@% loss of

ddg |'é56rf§é1%? Aggécﬁ%egwdt il n@@.%@%@ |(§’éﬂﬁﬁ@a‘il§ﬁ@f BY-2

aroun asl ans an As| ans, wher eas
epit@eﬁmtnmqt%m&ferg@w liAsalledgsy égfgéld bﬁyaoawbt@ﬁ@l targetgpase than one

HERURBRLAR SirAMIn A1 barShteNh albleBerbfoudh these

ers cannot ded up due to co-expression, a
conbi nati on of peptides restrlcted by a nmultiplicity

T80s, iR Rd ﬂﬂﬂt)% #ﬁg%gﬂoé %{ﬁ@g W@huﬁ@éﬁ%be g&cmes

patlents targ tlng of 'sever al
Preferablyc sicrvagtieemesitold be ¢esidnep 0 pa i facktate & sinultapepus delivery

fﬁ}%rb%é‘fﬁmtéti' %ct? ag?ﬁ%\ deﬂﬂ’%‘%pﬁﬁﬁaﬁlp% Bk AicR! il dindr@sRable
peptides and/or adjuvants as described hereinafter. The present invention encompasses
such multiepitope vaccines comprising Bel-2-derived peptides optionally in combination
with further proteins or peptides fragments not belonging to or derived from the Bcl-2
protein family and/or adjuvants as described hereinafter and/or clas 1I-MHC restricted

epitopes as described below.
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significant conmponent of MHC alterations described for
cancer cells, whereas total loss of dass |
expression is a rather infrequent event. Thus, with
the identification of Bcl-23 epitopes restricted to
different HLA alleles, it would be possible to target

TRBichdshasn AR i st Rcli®be éhdltﬁlg&urﬁﬁrl-érfmﬁe Eﬁﬂe}/pdr ﬁeil immunity, i.e.,

patients with allelic ove us,
vRRRAting ¥ith Glage f%ﬁ%{ﬁﬁﬁﬁﬁ%@@% begittid of LfiTrs ggneraly do
nYEE@re8 Tlass INMHEI BN ¥ baSetrbh Whaesddnesindiitptbrthb énduction and
designed so as to faci|ljtate a sinultaneous deli vel;lé

eg’lca‘fyrf? thRGeoBpiinigedRnt- BME FESpPaRFe B A SSGhEYHER ¢

cb?};&ﬂ!ﬂﬁ'dﬂﬁﬁﬁ&&pé&&ﬁdﬁ@& pesitveUT,icali. Thadl) dpapibbdas faunet/ diing the
uvants as described hereinafter. The p

IPYRIGRIVGT i GieE ORD UL MOLR: FOTRIPY SpRE8 % De Rk o target
nﬁﬁlﬂl‘! fufloP8ntBehs ggdw HahshimPRctides combristiadrencdding a collection of

mbination wt urt her grot ei ns or peptides
Cﬁfleﬁélﬁéﬂlﬁgte%&nﬁéﬂamﬁ‘?'hﬁo198 r derived fromthe Bcl-2
protein famly and/or adjuvants as descri bed
herei nafter and/or clas 1] stricted i topes as
CRGBH B BRI Vogaassorplfateca L Y S i against

eﬁﬁlﬁb‘e@ d@FMe@'ﬁdﬁh $dvaeh) bieRInt aRRehs vithdut te) MK feehiroducing (genes
vacci nat i n%F\M th class |1

epeading) @9*@8“%.@6@;5@%%%@%?%5@ th@s PaRaPrqie/as- %L{h(}/ﬁgﬁgcmes also permit

s&@&%%dlﬁétl&%f iMEAUNBX R ed sedRFndnk ahdiEryplidT Seli @p.d@@@@ Gvhich
on the recent finding that the |nduct|§gn and, e W%c%

c@ be garagialy imporeRYY maéﬁtof umargesqcal ﬁ%‘@anfweﬁafﬂy

tcﬁ@r@ﬁé‘e hﬁﬂé‘*iéﬁt%r thé @p.ﬁap@@ﬂﬁ#é@t premirRhithi preBEMePRGIdnal teb¥es.
positive Th cells. Thus, an ipportant factor drivin tgre

Fvﬂ%erm@/@nwwseaﬂn%@@.wsfaﬁ "RYETA CRRANR CRilRRGP e

eRHTERRS dnl th'ﬁoff &l B@cad@é lof RinktonbPdiBeEnce¥betivddrethé unor
anti gens e. b desi n| n(t] vacci nes co r| SI

‘f@ﬁéwfﬁ@a%’"%ﬂ?qu éB‘EQ%‘rP"%?e“ R FRlls@np hes EpaRtifUlive %fﬂe%%?&*es
preefh IndRPiuRPESIs, ﬂthélbé/geQ#@leytfdemdsba vﬁmde@pmhmbman be
constltute an efficient way ral se |1 nmui

aApINGES Ity Mo GrapR T YBIchinaPIEs BresROLAN {Hiuig Sxogenous

08 ing @tepbAte P 8faritigen Lpiak® S8 poBedsRSShose AR PEsenting cells.

potentially hazardous proteins such as oncoproteins.
Such vaccines also permt selective induction of

i mmuni ty agai nst subdom nant. and cr
Ag g piges e ediones elgiely s m%%hsafrmasr be fapuired in such
c§rﬂF@sﬂans‘W@ﬁbuﬁ§ ﬁﬁcije?h@ﬂ; VREH \%@iﬁ&é. ﬂﬁfé‘isafs@uch\@s abjuvdris, to
erance may exist for the fe}gltopes th

PRIdYR® MSEINES: 'B‘Fé@@%‘%%“?fﬂp‘??&o etg .Agg{yégts brﬁai?[m%?'??&r are

s@YtAEeE whlcB pRHhbt8 neehé Eesﬁ@s)’sefsaFﬂeqbéhtIWtﬁé @Bfuvaidf ahdice is
epi topes that are expressed %thturmr cells because of

Ffﬁti’ﬁéts|°8W8|et%‘i’rf"ﬁ‘?§’ﬂ‘%£%‘1%t%§db‘é?%‘§ A& PPRHATHIPIP Y UESOIFES ©-9- I

c&hbiRBlidroffr é?urﬁfp%&ﬂtt@ﬁedfeﬁitsbél ANgkriehe dise@3sdn df bkijuvents is provnded
pr ot easones umor. ce

reodaa MaRessad AT e REBopes & apicedgateuii. 1ase A piges 61-

63. Goding notes, however, that when the antigen of interest is of low molecular weight, or
is poorly immunogenic, coupling to an immunogenic carrier is recommended. Examples of
such carrier molecules include keyhole limpet haemocyanin, bovine serum albumin,
ovalbumin and fowl immunoglobulin. Various saponin extracts have also been suggested

to be useful as adjuvants in immunogenic compositions. Recently, it has been proposed
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20 administered in an 'MHC-ready form which enabl es
presentation through exogenous |oading i ndependent Iy
of _antigen uptake and processing by host
antigen-presenting cells. 24s the peptides of t he
invention are relatively small nolecules it nmay be

té Sgﬁbﬁaﬁ&o%&ﬁ%e& Q%Eb%;ﬂ %LMU%UH%{&!E 5D SMCa RBPKAERS

vari uc ts, to 25
cplokigaces axmwwaets(,wﬁ)ﬁﬁ@ﬁ&bﬁém c conpositions, etc.
Adj uvants, broadly defined, are substances which
pronot e immune responses. Frequently t he adj uvant of

Tohobeend eompasiignsiacsottineplodheingention @fﬁfwabln/ecommﬁ/@h@dluvant
aﬂﬁlr?_tblckﬁgr %xaﬂ?{g&g ldf§§e‘1"ul ALRFEHES BRd déiﬁ@r@ aFe %lverﬂ Rerein below Thus
recipitated antig gener al
thii proteirsbalengifg tadpm@dﬂmoﬁe@ fpmdmrdmtideP fﬁa@)@nfﬁgereof present in the
r -

CW?SQL&[@ gt:%n%ssg{?&bg ﬁnég B ﬁﬁ%gg%%%ség @&B{negtﬁ%éa%' Whtigen

preseeling celltsheh asvkgna ﬂﬁ@ir@ﬁmlg@ﬁ:} 68pae @fr@gﬁeriﬂgg tsr the Gil-2 protein
'y i mmunogeni c, coupling

f%mllye&lﬂe evﬂgd tth%FeOf {csa ?:&gﬁ recommended. Exanpl es of

such carrier nDIecuIes |nclude keyhol e |i npet

A'Aﬁﬁu é?@%fﬁ}f sﬁg%b/gbewﬁgsre%ﬂtmé%tﬂ the %in@%@oé{% heMbses or

rrous saponin extracts
obwerise npgiiss t immuinb eesporsalio tass Beld] proteint femiily or peptide fragment

tﬁé?g&fnegﬁ@%%rggmﬁ' difQiFes B?‘é%ﬂ)ié‘ ol rdo ﬁﬁgﬁ?de%%g)of sacchartde to

pr opose granul o

whidhrtbé Beli-hpyofeirciamily pmﬁp@gﬁ)‘ragraemémren @mab&g@f@igir\g@ssomated
as an adjuvant (WD 97/28816). The vacci ne conpositions
according to the invention preferably conprise an
Adiiivaniareouls fareampledecelectediionBhagntupscapsistingsfuAK(SOq):,

A SR ANAD B GRTIR! u R( it 86, 1P LY e Qo idminum

P'6t'el n ngi ng t fam
hp@pxtddsnﬁraagh@mptlﬁm rl\émemmemvi h—ﬂnreqme! Dm@bﬁﬁwe Ghr-DMP),
AR R AR PR ﬁtaﬁe%y tébg%téiﬂ“e'(@éPsH%PT Lsdretbred to as nor-MDP),

protein or an antl resentin such as e.g. a
!\bl@cmufmmamyubl-alaom-lsoalpaﬁllrwlﬂbfalmm;s%ﬁt ?'rdipalipitavhen grycepo-3-

A OuT oAl Sy Bl COS TR R e e
(MHLbT[t)MeCW&m mé%@ﬂﬂ‘plcse/ﬂ ween-Ba.E TR savilsian, iipapeysagoberides and
itgggﬂc{dsed%mtiﬁ‘ove rﬂ(?iﬂbﬁ'l% fgneﬁtrﬁgu s e&fp@%{\cﬁtﬁ\%{ng ngﬁg Freund's
lmafpkm é\djsvarms;tMmésAdmmnt Exanphineclgotjstsis (ioe prarge, drolyslC and poly
A?.Pé(%@szc\ﬁ{]?% [T I\{h}c%Ha(‘,’er'u.ﬁlh tﬁﬁ@cﬁ% %uB%tQﬁc,ee's'?oJr@'Thl y or

gnmen ereor 1s Ca
Cambaraemdn paryémABprdeteia Qera@aisdaﬁdjne@harwmf éwemenus Brucelia,

raé\féﬁaﬁ%%i) [L'HeP% § v %@ A8 PriAfs! %d:@ﬂlsobun Al Ké%@;%e% US 58767 and
5(380472), Lipibh |darIV%a¢s@@hpleramm dﬂmnatl\deydﬂﬁﬁl |d§é\/atln%ﬂ &Pl
dgii\ﬁaﬁ?ﬁ/gﬁhetl&ﬁeﬁﬁ&é%éﬂaé@WéMth, i REKhPrrteRakit2Midi&nide
ISA-51 and QS-21. Preferred adjuvants to be used with the invention include oil/surfactant
based adjuvants such as Montanide adjuvants (available from Seppic, Belgium),
preferably Montanide ISA-51. Other preferred adjuvants are bacterial DNA based
adjuvants, such as adjuvants including CpG oligonucleotide sequences. Yet other
preferred adjuvants are viral dsRNA based adjuvants, such as poly L:C. Imidazochinilines
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N- acetyl - nor nuranyl - L- al anyl - D-i sogl ut am ne (CGP
11687, also referred to as nor-=NDP), 20

N- acet yl mur anyul - L- al anyl - D-i sogl ut ani nyl - L- al ani ne- 2-
(1' 2" -di pal m toyl -sn -glyceso-3-

hydr oxphosphor yl oxy) - et hyl am ne (CGP 19835A, al so

&rsfng aﬂﬁ: %/gf %@red Ry F%}ante( %d'dﬁw*'%@feﬂréh é’d;@\%ht is

alener st on, [1 popol Ysaccharl
llammesc Ehwpstmugfed@ci pdisyanieare adiwentasiatls for Buman use.
Freund's Conpl ete Adjuvant (FCA), Freund's Inconplete

Adj uvants, Merck Adjuvant 65, polynucleotides (for
Mondamidecadipiants (RiCavaiiabip fop Seppig.Balgiugy) mawas seletted frpm the group
oMb s Mohtéﬁ]detlsmrz CMb@l@hlSe | SALBE] MOgesidé (BT0,i Montanide 1SA-

2%,”%8&9%8% ﬁ%ﬁkﬂ@ Aot us @Z%h}aﬂld%qgh%%' l@lont@ﬁlge ISA-763A,

ers o
qumdeeww?ow@ntaw@mw Micsitenitte [SA7(. MoniaginI s
MDtdrBdeb B A, Montahide 3R D16 Bpd dVidhtatede IS, ipreferably from the group

gﬂ%ﬁr Y %Héng.i%rl ?/5( Y MSﬁtamE@@Mg Shb YRR 1SEB0, more preferably

eriv tlve ept.l

IO P e RIS tgrg! Honta &rSh: SinkRrncaishs ) fg 203, aGls
ofiSuZdctarPibe$ext adpdanidjin which sliffecerth sutetahtsvaretcorriined with either a

nbﬂ\ﬁ%!étsowauz@ﬁ] dé?é? offid A«étéb&%b@r&l or@ﬁn&%@@f mam: STHeYGRe

vants aval

pg@a&cﬂ use %lﬁgﬂp wj Af gﬂy%oéﬁlsg Alt!gl’i coreﬁrp Séqg the protein
bpioefieg ﬁ@tﬂueeﬁﬂ:} avmlefeamnbf o5 aepliste; feagnoRntheeepd dl he surfactant is
n@éﬂin!@éﬂﬂ‘éaﬁe aBLeH (Afigasiid MADISBibpiedre e dicss Framingham, MA) is a

]Y&}Eﬂ% e S B LA BRR Rrag NG 808 aleBLE EEiBfon, @5-21 and
Meotapide I8A-Tradiiappistsrn ibeiRfeddessn S@flﬁe ?'EQ‘B&ﬁStVI@é%

exanpl e of preferred adJ uvants. In addltl on,

f d adj Th f d
R Y ke e PR BB R BB
Hﬂhab@@&d&awﬂqum@cﬁtsdmhQsaxaapé@slea 83, mnd&gmmte:s however, that

wGen s iop el st o sk ralep e vl 267 RpR TR L e

cb§Aing @ avimrhaiigesic kSier RG6convhaided HearhBés aﬁsuch carrier molecules
Mont a Mont

. t ani de | SA-.720
e FgieTe MBSt aR OB P SALR0e SRR ugtiyand fow
irhhnh@gldatdﬁn I\fa‘hoag sad\ﬁnm @mnadt@ ha@Aa8d beeVbidgmsieddo b&AsEI as

de r ef er abl
TS HOMGEoE SROTST oG ‘SR e 1aF deon BiepSadiB e
g%ﬂ}o@@ﬂedﬁadrtb@a@ﬁ dO|W§tﬁﬁl{]Edt&}g|f§?ﬂr7'\%){| C‘lﬁB’(I)j 5! anéliiﬁrmmtﬂS " y§okine, as
ro consisting o nt ani de -51.
aﬂ/@ﬂwﬁ”td@}&%%E%ﬁ% }Seppic, Inc.) is oil/surfactant
based adJ uvants in which different surfactants are
| non le mn
oS brionallies priovas BPIR PR s o HEr ey Tale
prgsepah%hnb@érmmdastraarbmmumleon with an aqueous
sol ution conprising the protein belonging to the
Bcl-2 protein famly or peptide fragnment thereof. The
Tablel B 0Maaat of sdjhantadiohde ol eate. Q5-21 (Anti genics;

Adtighl y pur i Pdpiantigieer - sol ubl e sapoBemefthat handl es as

an aq”enllc solution 0osS-21. and
1. Generally small'molecules or Upregulation of immune
Immunomodula proteins which modify the response. Selection of Th1 or

fion cytokine network Th2




Mont ani de | SA-51 adj uvants can be provided in sterile,
singl e-use vials. A general discussion of adjuvants is
provided in Godi ng, Mnocl onal Antibodies: 20
Principles & Practice (2nd2gdition, 1986) at pages
61-63. Codi ng notes, however, that when the antigen

-

T R Geher‘é&yp%r?%éhib‘%&h@%i&hle‘é’ei I%baséﬂrnéuﬁamég}ﬁbody

I rmunogeni ¢, CO “to an I nmunogenic carrier 1s
r econmrendedor @XamigHes svhish intgemist Wil r irespaRse-deligates duration of
i ncl ude key ' : ggocyani n,.hoykge serum

al bum n, oval ﬁnrﬁgﬁﬂgﬁ% rﬁ%‘v\fo i mmunogl obul i n. Vari ous
saponi n ext cefersndiave al so been suggested to be useful

FLRS_ad] UV ants, ddld RANGH S OTRAASINE Proceo R Bl griein
I't has been propose 0 use granul ocyte-nmacrophage
ipduadiay st i mul ancioge erotmage @MW CSF) |, Yiedding Forregh slags

cyt oki ne, as 1.ad) - 97128846 kbl e
functionaliti é@ﬂ%qaggg}{%iﬁ ééwaészu atblsrg o? e%gigaﬁgde%sed in
accor dance w tdelttrieenbr@®spr esent i nvention are listed

in the below table  Tabl otVodes af.adidvant: Achiseh
Action Adj uvarﬁOFVﬁES'%gﬁ%fq%FCtl. Generg\félddyr snal IFﬁt SEHous
mol ecul es or ldeeyoérdof peptidé to cattunePeplidattiikentiul a

proteins whic di the response. Selection of Thil
or tion cyto%uﬁgcen@%\%fk Th2 26 2. Presentation

4Shaegetihg y anp Rgpiidubbte adjovaptsudigsh | ndifécaddisaeliadiavart ang)
ant i body or caqnp].exes whigh.intera ' esponse.

G eat er duratiOD igymunogel, AGENANE ﬁ%&ﬁﬁﬂé ?rE/e response
conformation whichGhlurateatupffel @dls whi ch can bind or

Cytosolic processing of protein. inductiagn .enc| .
i munogen afd ‘%f%ﬂ?fuﬁﬁge 3@?@%‘%?'&2@’ %OV ihélgy %igﬁ% {prgine
wi th or di srupargegisétin retgtorpent i dedypecefl resprmsb ifaangsting
w o emul sions for direct Sipple pra { f prom scuous
attachnment of "BRENA geﬁﬁﬁﬁéﬂ) pepti%gc%g\fé known surface
Mlepdt 4. Tak gel/b BehulsRAMbE shakadmn ad]Effieeicy whi ch
&ffl clent use of adjuvant agd gli[ndpl mlugf%gen.

eNSRNoR s | MPRIPRAGEIFS WRNERPsRaRTEs e MAIRTIRLICT Blaplegiose

iong term vaccine

Saurce: Cox, J.C., and Coulter, A.R. (1997). Vaccine 15, 248-56.

A vaccine composition according to the present invention may comprise more than one
different adjuvant. Furthermore, the invention encompasses a therapeutic composition
5 further comprising any adjuvant substance including any of the above or combinations
thereof. 1t is also contemplated that the protein belonging to the Bel-2 protein family or
peptide fragments thereof, and the adjuvant can be administered separately in any

appropriate sequence.

10 A carrier may be present independently of an adjuvant. The function of a carrier can for
example be to increase the molecular weight of in particular peptide fragments in order to
increase their activity or immunogenicity, to confer stability, to increase the biological
activity, or to increase serum half-life. Furthermore, a carrier may aid presenting the
protein belonging to the Bcl-2 family or peptide fragments thereof to T-cells. The carrier

15 may be any suitable carrier known to the person skilled in the art, for example a protein or
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Car bohydr at e adj uvants whi ch As above. My al so

determne target lectin receptors on type of response

if targeting macrophages and DCs sel ective 5. Depot

w o enmul sion for short ter@fEfficiency Generation

M cr ospheres or nanospheres for Potential for

a‘f’u'd?ﬂlt;&? ﬂ@%tlnb @8&9 At @HBrpAfiSih BEuISBH leﬁls nPimited. t&keyrdhdimpet

Coul A 97). Vaccine 15, 8- 56. @vac

h@ﬂ\?ﬁw"i |58W”blé’é‘tﬁ"l§| 46" 8 t’?'hséerﬁ'ﬁ é’é’éﬁ‘? SR APHEH Eﬂ'ﬂ?a” serum
SRRIRA, B FodTBk fin (P BYaIAREN, ifnUnB8EI8BIIIN8 ddriheARbnes, such as insulin or

Furthermore, the invention enconpasses a thera (ﬁeutl C

Palsiibasie.iFeR immgunization of heBas: heiGagies bk apayologically

a%é@lﬁé@é‘ e&némdca&ms tGAYmAHs dridssafh PloRe0sr, GBS RekoidoarR/or
hereof . |t | so contenpl at ed 't hat t he pr ot

du:émeemgtpmgd @r@ aurt@blgeqam@rsm e%se!ﬁb@daﬁﬁw &he inyREHeR.- o“gfematwe*% the
chFrRg TR 1S delIRabr ex@Rfhid 4BhaG5elVant can be

adm ni Stered separately in any appropriate seqguence.

10 A carrier may be present independently of an

adjuvant. The function of a carrier can fgor _exa

P@gortd@g|yn@|eé|a@@taqrh@1qqﬁ]p@§§ﬂsa}thq\g@p%¢ﬁp cgfnppﬁm%wpgr og;prlsmg an

aBRRAMARbEEASTRALENG Qnﬁéﬂiﬁ‘é alidve dr BEMBiAGHorisBereofak id dléd dontem-
or inmmunogenicity, to confer stabilit to increas

Plated E’ﬁW@@PEQﬂn Ly 4§ RERtige obthe inyenligsy akibe adiuvant can be admin-
st@éé sMuftﬁaeoEwgbh@ép’ﬁ%ts:y irfarf A pptdtiialEstqabhbedr esent i ng

the protein belonging to the Bcl-2 famly or peptide
fragnents thereof to T-cells. The carrier 15 maybe any

Theichaibb 8f &gk ﬁ{thgﬁﬁé{%aﬁ:guﬁcﬁlecdﬁgiﬁmﬁn skthkli@niidh WilGepend on
art, for exanpl in or

PBFAsIeE .dﬁgerra@ﬁbfe X toempoTF et of skiiiring %6\?& '8 DegR meatiopsg each

ok | th@ diffent QJeISt‘ﬁiéQQJf fhe! lh\FGPl%n lsl'b%géﬂbé@rﬁnﬁhe SEI sUiNaRESbLh Barticular
such as transferrin, bovine serum al bunin, human serum

HhAmAtesHle.tARAUSHI IbB BIRIREL & beireatedisityped WHALITSRA KUEA henotype,

aYephQd/pBIass aﬁe%tbcﬁa%f théﬁé!br‘e"kn@ﬁm tPBihdtd &t @é?‘h@hlar@ﬁ.A molecule.
i mmuni zati on of humans, the carrier must be a

physi ol ogically 5 acceptable carrier acceptable to

ANBARDveIRME Sken oHAMRYR s selicdbiBed B Q‘téjpr@ﬂﬁérwé of the various
di pther| a toxoid are suitable carriers in

HARENAYPes Bfa YRS RORVIEHER- 4. a%X@@\PI%hL&eWS thegost prevalent phe-

nGfbk ';r?ihe Wcé’eﬁerﬁﬁjﬁﬂaﬁﬂﬁ dridlthe SRRFE |a%o%%§iﬂb@§@atammg a survwln
Accord |ng%émfjt e invention enconpasses a therape

YRR INES (A GdHN e Ao dha 116S RPAUARY that population.

I-ﬁ)%%la%ecolrr%lsi%’h Gﬂhéﬂ%eﬂfontrﬂ@ DEOYSHtAR aCRIBIraEbh @ﬂﬁvo or more
thereof It is also contem plated that the antig

sprvevin darive apriidge. e iiEaringeRer ey ih e lrereR N olesye so as
t@@m%‘?' Hidger oEIEsh Stk S@MﬁéibbnOThlfse B@éﬁéﬁﬂ)lé‘s |ttﬁb Wmaceutl—

propriate sequence. The choice of antigen in
CB Eon r’f@auco@awrﬂ)%qwﬁﬁi'oapf 2 RePldeVERifiFiEH bmHLA-A molecule

af8 ReRBti®restricted by a HLA-B molecule, e.g. including those HLA-A and HLA-B
molecules that correspond to the prevalence of HLA phenotypes in the target population,
such as e.g. HLA-AZ and HLA-B35. Additionally, the compaosition may comprise a peptide

resfricted by an HLA-C molecule.

it is contemplated that useful immunogenic compositions of the invention, in addition to a
Bcl-2 protein family member derived peptide as defined herein may comprise an
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15 paraneters determ nable by the person of skill in

the art. As jt has been nentioned, each of the

di fferent peptides of the invention is presented on

the cell surfaces by a par&Bcular HLA nolecule. As

such, if a subject to be treated is typed wth respect

1mmuhlblég|§:51§ﬂ§ﬁbmﬂf§ amomnp@fnhd; Bellpepieirtiamiigrenter estech as it is

dﬁE i s/lare 0 bind to that particular HLA
neghArain OQB“NWB’P%NC\;@Q?‘S“W% %ntigen of interest is

sel ected based on the preval ence of the various HLA

henot es. in a given As an_ex le, . .
TRERTRI & B BoF BBt tisBierioe S PRopHEgetical composi-
tioA W San) desdndingtdnahe padiculaMpetabR, H@Nmmmme dose of the im-

contai ning a survivin _ derived peptide

yngoeR Isgreferably anyyne fom abquaﬂaég 5 a?ﬁwgp ”%g“?rﬁé’fefefab'y
fﬂ%%Pé’c!o%E S@H fo Mﬁﬁo ng‘ogl%h%%%%' f00Qfy t@fab'élhlelol()ﬁgﬁmﬂb@éb of
yasocntaln I nation of two or nore _
adminvstratian iellide gdragg@mal dwgcutarraysiapd Etigyenqug administration,
|rﬁBl§ﬁtlaf|6rFF|'ﬁ the folth b a &nfdl rfaﬁeﬁéeﬁf??mﬂ%n”@!oeﬁ#}y EnPA Bms bO

ver a larger proportion target popul ation.

atmirdstration bnewrplodke att e ivampasdihereit. s anpasi ali gprventional
K
d%e%ﬂﬁﬁa’ﬂggh g%ﬂam ngh% ggtu?g% ot ;ﬁa}t%foer f@rﬁiufdtnﬁfﬁ_l?riec@éblé‘
imoiuaeadns, peplidge compasitionmge em@asﬁwn Aucthap WW‘EG‘G forms and
ul r

SBRUESY s Ebehits (M ASHTRAS Solfind] FHEYFEE SoRiontibd
PHEmateUnaly icepBRE:. Gaﬁ&tﬂﬁt Imﬁlwese!‘rﬁélv%%@ﬁb@ﬁmtﬁdﬁ'ﬁﬁhy
?%ﬁéfﬁ? of peptide restricted by an HLA-C nol ecul e.

I's contenpl ated that useful inmunogenic

conpositions of the invention, in addition to a Bcl-2

Tﬁ@?)eg?nﬁhcfeﬂt"@ak é’on%gﬁi%hs F@g'b\é%‘f’e ér%eacﬁﬁ P@fefr d'88ng any

I'n may conprise an i mmrunol ogl ca fectlve
camh@nabﬁrqtml Bmwmzaypa pareprnskillegiin werﬁ!hmaﬁxa@@!% 6 @noadimiting
ekambie o AiEpafaith 04 GactirgloomipoL T ARSRIN 1 thEATBMon i given as
wieli ve @tricorimiting m@mlﬁacpfmdmntr%ian ogW@uava@cmedhwm

[
ngm@tee‘gl%ﬁﬂg P&gPPQ}H%{’Hgn @ferémfg‘él lﬁ}& pﬁﬁﬁ%& ?r%& b%réasuy adapted to any
opthefvarcing wmmqavﬂmewew@mi Aerélt 10 gg to about 5000 g,
nore preferably fromabout 50 gg to about 2500 pg
such as about 100 g to about 1000 |ag. Mddes of _ )
irad fidrifies embedioant of _éfllmiaéeﬂt!ﬁﬂ,r’fé@l eharacedtinst errannsdigs cAKE invention
|§ rkte'ﬁﬁYcﬁql%Hﬁ eqaggérﬂ.]efg Q\Wtere 'd[mllga&{rﬁéf &Bﬁrﬁgsuﬁyﬁﬁw thaf ﬁﬁtlent the

ease at | on etc.

cemceI oel&:dmvn |d§v¢l@aedo€nreldn@@msqs@enttbéltydﬂta @e@%mmﬁ%@@ctwe
ahﬁ%gﬁ&rd dﬁJPYao?&ﬂer%l;:ﬂ. conventi onal dosage forns
nown in t '

at are to be appropriate for
formul ating injectable immunogenic peptide
Tﬁ8§ﬂ8 q‘cb?&aﬁécﬁn&d%%%@ﬁéqmenﬁ&%a %d{lé/r%’gf@oh’si?%gmﬁﬁéé@ least
I ONsS, ‘suspensi ons or enu
ope mrﬁmemnmgunqgﬁnlp@quem@@ peptisefeameohikgreof selected from a protein or

pgpﬁi;erfpa@%'t & He}bn@ﬁ@ngmr@e? ?551' tRE Bel-8 blotGMEanily, including a

ervati ves, ants
protean involved in regulat:on of cell apoptos:s or a peptide fragment derived therefrom. As
one example, such a further protein or peptide is survivin as defined above, or a peptide
fragment hereof. In specific embodiments, a further immunogenic survivin-derived peptide

is an HLA-AZ2 restricted peptide having a sequence selected from the following:
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15 conponents, etc. The pharmaceutical conpositions
may be prepared and adm ni stered using any

conventional protocol known by a person skilled in the
art. In exanple 5 a non-limting exanple of
preparation of a vaccine cé%position according to the
invention is given as 20 well as a non-limting

RO DRERACBuraEhm, i Ht{SEQI D@ 2)s TLhP A QP RLE swviNiBs.4) (SEQ 1D

Vo) R EBRERG Bl o (@D SO 5EE P Ngre) ano

LReLE3H KL BENABING: 06)S (W\ésiesagb&tﬁ)nhmmmetd indigatednéd pbesitions of the

EOO FRonRb DRI i antpn 0§ PEA BT RHLEERLL c=ai0

NO:@8)is agequenas derfiveddidresirviving gy, @y sdbstituligg CEo @psition 2 of the
gl Siar - pBuLHEGEERk B i By RS hed RomSulRs o, by
stbsthatingeT aip @umu@a:k Ijth et Ilnlﬁu‘thafﬁpleeiﬂaambodlm\eutg e ddrtrer

radi ot hera har eut| tion.of th
R S e e RS A i R RiElessBRafi-atgl g peptice
Having heseqients Relgeed Groprthé &illowiay: CRPENERDL (ugvient s ¢SEQiD

NI B EP R AOEPE e en Qi REL o SEHEERK RRuRNG:19) and

HRTHAQUMG(SEQ I10r O 20N (Tivddsipations in egitckets iinaivatd theqlokitions of the

BRIl e B %‘3@%@%@3@?2@‘?#53%2% ALY ¢Eaio
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NIt ) :y bReqsende tiemed faosevivindt-84 pe phbstigiting riafgmr&mt C- termlnal of

e uiBar Prs HERERAEr 5ara TRyt dS e P B o by

spBgitutilg aha lgidae hepe creenias|2egthes”™f'r om t he fol | ow ng:
29 FLKLDRERA (survivinl01.109) (SEQ ID NG 12),
TLPPAWQPFL (survivin5.14) (SEQ ID NO 13), ELTLGEFLKL

Erﬁl\%etrfm'their @gﬁodiﬁhéhts( ﬁE@thng bléptitié)is a HLA(EFrleKﬂuc(eSEQph& having a
;15 n M.CEFLKL (S
Saa&éﬁﬂg% SPPaRd o e %ﬁ%ﬁf‘g-%%mv'wﬁ@@@‘/&éﬁ tichanegto prgat P9,
MAEAGRIEY }(SEQH IDNGRN Y SuivvirRy Q{Sura7as0)di scdrangel toa Y3t P10,
i F SE
AR EAT S BT i o, b0 PR A 8B 0
ND23) ams&vmﬁagam QSUI@GM (zﬁ&fch&artd@da@a “rLat Pan HTIEML%L(SEQ D
i.ve rom.sury,
NCTEEN (P AEH e oF e HVSSIER Taaiep G4 4 HLAYES 1estciEe PERie such as
Sepdnif i,gSerrbid) r(amcsnan%dmaofau( tatrfem RISTRKNWERI(BEQ dID NO:25)
t. elsa HLA- B3 tricte

2Bl AT Y EGe BBt S ohas Py e L e sol cot ed
@gD%ODEFCBIK (SROND NCPF)ENGRDe HISUAY ralsltribﬂsﬁ}s S ﬁféblldl\élo SE%B) aD

1 17 EQID 1

r_(%r“f( Eé% %@@i&%%%@@ﬁ@v (SEQ | D
NOC. 20) (The designations in brackets indicate the
sitions of .the si.dues .i.n the surVvivin, protei

Hexrro e prereiss o BalBE%or ARt Y RisOr P gy do not
cb@pAseSRMIaNG 6r fetemiareithbredM sur vi vi n46- 54 by

substituting "L" in the Ctermnal of
Other useful further peptides include the known apoptosis inhibitor polypeptide ML-IAP
which has a rather selective expression, and is detected in melanomas. Thus, fragments
of ML-IAP capable of eliciting a specific T-cell response i.e. a cytotoxic T-cell response or
a helper T-cell response may optionally be included in the composition of the present
invention. Useful peptide fragments of ML-IAP include any of the ML-IAP fragments
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the peptide with a "Y' and EPDLAQCFY (SEQ ID NO 20) is
derived from survivin5l-59 by 15 substituting an "F"
residue in the Cterminal 2 with a "Y". In yet further
enbodi nents, the further péptide is a HLA-Al
restricted peptide having a sequence selected from

deBgritalid %ﬁ%ﬂg%éh&fh WORB4/080660L WRRN 99 hdrabyGnedraogad tyo

r9f3[ﬁnng@er@@t@p&fgr%&ﬁ E@P&Q@R’f@%ﬁ%(ﬁ%&& BNG38), ML1AP
( EEPIER&@'@EQB NOYQ), aah)Apg)§ ERIASAYINAPLRIEQ BINER3WOM) -IAPs;

(LGRS (KSERdh Niie: Mo 8P Al EpECARRRIERED (6:33), -1aPas

(PO AN pPEL cpﬁpﬂodaa aiLAAYe, (S’LGSF!VLQIL )SEQ D 8O:3a% ML-IAP;,
HLA- A3 restric pt I de suc

(ARG TN CH ARy  RELPPELHSER BHR RN 14Ee
(GRASRE R )(sRabANO 371 bt BIL- |A;={ PTPREEVISEN IeNS B8
as Survi vi n53 62 (Sur53 25 62) ( DLAQCFFCFK) (SEQ I D

NO 26) and/or a HLA A2 restricted peptide such as

&Hérwséfdﬂflﬁhaﬁpép%éﬁc@@e TREGIT&Ddphitie fr&@ﬁbdt@tﬂ‘d%ci IRAG-3
However, 1 n one preferred enbodi ment of Qw

@txﬁb'ﬂ\ﬁé!ﬁ?ﬁwot?ﬁﬁﬁ%%w){ isediormpand eeptiges ekalls bceoﬁo"ms

s QQEH@%%&H&? b@;ﬂfdes 3A p&Hidakr, %ﬁﬁtﬁé‘htsbﬂéﬁﬁﬁ/\@%dﬂé@ﬁarm wherein

I ncl ude known OtOSISIn bi t or

Sd- fragmenwrﬁr@ ﬁan?@ée @t%? se%qlf@cTrﬁ}'deé&%\séé& fiolgyig T-cel
ré%oﬂ?é 84 ﬁ&pérW~E@!' resies m V?J?ﬁonaf[ _I_j'/ 88 "Iﬁ:mdéd irothe dbmbdéition of the
capabl e of eliciting a speci response i.e. a
PEgREBt IBY§THOT- cel | response or  a hel per T-cell response
may optionally be included in the conposition of the

present 35 invention. Useful peptide fragments of
PMQ“'PMV} helcaaecgign cording tRithe present agyﬁaﬁ*ﬂ%sm@obe provided as a
ﬂﬁt?éb'itb;ﬁ’c—?@'ac'cﬂe E@ﬁxﬁﬂém@@!@#ﬂ Crabtrigied WORSHRAAGRA8 M, re¥Eed epitopes

hereby incorporate reference inits entirety,

aﬁrd@f'éﬁddlﬂ*’?n‘MfWPAP245 (RLQEERTCK\/) (SEQ I D NQO 28),
M.-1 AP280 (QLCPI CRAPV) (SEQ I D NO 29), M.--1AP90

RLASFYDWPL) ( S I D NO 30), M.-1AP154 ] )
5’@ me@mmvs@%emf ties @D)DOSN)ED Phtbe dnveptiprEeandedgT gy using
sb@r&@gg g@@&sén&éﬁﬂw Bk {63EthAaDa Nﬁzé’e%);ful immune

4 SLGS VLA) (SEQ I D NO 34), M.-| AP54

r@agonwapebse QEQelGD“NGd %}he wuvwf(mmeeﬁlﬂée?ﬁ%@mwsam
apoB Bk deMetidf\bi%htibé LfBéﬂ}y(r nts@md‘{ﬁb Béptidar of the vaccine
M- | AP200 (ELPTPRRE\/)( EQ I D NG O her usef ul
CPTPPFIERN. peptides include TRAG 3 and peptide fragnents
thereof. TRAG 3 10 exist in at |east two

alternatively spliced forns and peptides of all TRAG 3
I prefeseedragpaediments thpsRanmasauticg) rGPWQPS'B@b‘Pf the ivention is a vaccine

cBRPbEiFAH. The phARRBEBINCAI QmPRKiorl g'tﬁ’usst% érﬁﬁhnﬁ@fo@bnlc composition

wherein said fragnments are capable of eliciting
0§ Paqgsirne; c@pable of *F“Cft'é‘gﬁﬁﬁ@@uﬂe éespanieytpcﬁ G dfesaspiAS sed herein,

the expression "immunogenic compaosition or vaccine” refers to a composition eliciting at
least one type of immune response directed against cancer cells. Thus, such an immune
response may be any of the types mentioned above: A CTL response where CTLs are
generated that are capable of recognising the HLA/peptide complex presented on cell
surfaces resulting in cell lysis, i.e. the vaccine elicits the production in the vaccinated
subject of effector T-cells having a cytotoxic effect against the cancer cells; a B-cell
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response or a helper T-cell response may optionally be

included in the conposition of the present invention.

15 Additionally, the conposition according to the

present invention may be pBovided as a nultiepitope

vaccine conprising class | restricted epitope and

r@égﬁﬁée biving #i84 td Bib FbdRBlidraT @Bti-casce ahfiltRbshanddmbBTEMge of
The i munoprotective effect of the conposition of

'WH@“?H%@HF?%n can be determined using severa

approaches e.g. as described in WD 97/28816, supra. A

successful immune response may al so, be determ ned

17 HESTBRRAOCERRILS & IMSNRODBRIE FosgRSSHiTagted agRlT & SPTesh a¥ase s ol
cﬁi@@ibf’ ﬁdhfﬁ%téﬂiﬂ%%‘é bEMNdObf tﬁamve@ﬁbn@thépmbémﬁ@lwﬂc class |

fhe vaccin

ogm sin G e ‘gn t{ﬁbgﬁg&(&‘é’g’%ﬁ% éhq@gﬁ_tegt by jisolating PBLs from the

ﬁ&'ﬂéﬁt%@ %b%lg RORRR %th'tl%‘péﬁttdé BBor te\n@éﬁtalng fthe Gelig back into the
vaccCl ne OSItIOﬂ harnaceutlca (¢}

RAHgNtoR 0% 'SB@“%ﬁwP’eﬁWéﬁrc@peQﬁ e Sifprsdient i d*%?fegf?@eg i cells into

pﬁé\‘@%r%i RPCS lus.ﬁg EytBEInéY arld BREGEn PETBRARREIGGNA cEIRTIERK into the
di sease. As used erein, t he expression "inmmnogenic

Red®fosi tion or vaccine" refers to a conposition

eliciting at 30 least one type of immune response

di rected agai nst cancer cells. Thus, such_ an i nmune

Itis Spi5POESRESH obBediKpnan tPrPé°‘@%‘@§°'ﬁ@ FPMBRRPNSFEMPTISIRG antigen
pg_éenfu‘i‘gsmg S Fa brbkein BéISrﬁi_%ﬁQh@B@ﬁQ tanay oﬁ@fbeptade fragment

cap ab recgﬁn|3|n %gtlde conp
tmre@fémaéﬁvc@wa@ gncoding F%!E@EOt?@%P ﬁﬁepﬁ'q?ftament fegntigen

dres%nttﬁd“@eli\fﬁeﬁpdé‘ﬁwy%eﬂ %éa‘bié Mr&eﬂﬂhﬁéh QﬁtlgLeﬁ tb Ber. —cetl Preferred

vacci nat ed bj ect of effector T- avi ng

YIS WRPNtiag F@l@tar%aanqﬁ@ﬁ C@lﬁeT%ﬁwﬂﬂe gelis{(DCY ”@3@@1 Rrepgyed and

JsB§ Rprﬂég%p&mblp?&eeu:%eact:@rdtnlg% BhPSiH@bleitoREol 2k | Lexams @g
ant i bodi es; /or a DTH type of i mrune respons

deserfogn héfﬁ%*éﬁ'%rﬁ will g aipﬁw&ﬁ ithe PRSHED ﬁ%*%e%mr’f%% ?fé éhat the

pﬁ‘&@éd‘ 1elayBeGRABSRE telLseRBEpatentivith drferbhtedl Aype and different
adm ni stering the peptide of the invention either by

disea8ksng MHC class | nol ecul es on antigen presenting
cells (APCs) fromthe patient, by isolating PBLs from
the patient and incubating the cells with the

id
QAAGHC GRS (O 6 PHS Wl SRPBEBRAR oIS PRBO Ry PRt e ot GMP

dMitl et fhiafg790y ;?e%%é 8hd ARGB° Ediemrd Bémpatdredtutiifhneously at day
di f erentlatlngt he cells into professional APCs

L@dnlg syRssRyGEY exery 4avmeik§é¢ds@f@r'@i'ﬁaﬁr%'eﬁiﬁ Rger heageEgfigns. The
RAEHKSNEDE RP clificdtabé 8Rd qudiity dohtrbiNie RIbeABRRED etenlidl as

I nvention to DTOVIde vaccl ne COﬁpOSItIOﬂS conpri si ng

deperibgerin ref. 5.

Thus, in one embodiment of the present invention, a method for treating cancer patients is
one wherein the peptide is administered by presenting the peptide to the patient's antigen
presenting cells (APCs) ex vivo followed by injecting the thus treated APCs back into the
patient, There are at least two alternative ways of performing this. One alternative is to
isolate APCs from the cancer patient and incubate {load) the MHC class | molecules with
the peptide. Loading the MHC class | molecules means incubating the APCs with the
peptide so that the APCs with MHC class | molecules specific for the peptide will bind the
pepfide and therefore be able to present it to T cells. Subsequently, the APCs are re-
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presenting cells conprising a protein belonging to the
Bcl-2 famly or a peptide fragnent thereof or a

nucl eic acid encoding said protein or said peptide
fragnent. The antigen 15 pBzsenting cell nmay be any
cell capable of presenting an antigen to a T-cel

uﬁéc@écﬁhfcﬁtﬁe paiitink, OSTdtHRF Qﬁé?ﬁétlv@ Qva‘}@éileﬁ oﬂftlﬁia t&éﬂrdzstcb@erles made in

th . |'s. rijhﬁ dendri tEI C lcellgyl S @%/ (:Ef a% gic ceﬁ]precursors)
Lf-‘sé%dP anAec5d bialegypipd é&@ﬁ%"&&’&@ % gne

afdlisblalRliqronl 1% ‘%ﬁﬁ’ént aﬁ@ﬂlﬁéﬁéﬂﬁ&b@maﬁtro ﬂ&ﬁ;ﬁ'ﬁﬁebﬁd‘ndﬁ APGI Br dendritic
below It will| be appreciated person skil @‘%ﬂ?re

celigg by ppe Pfrpafiokmé a"ﬁPB‘tQ?Bo$Ut??§9“ y, Bt P geiRigd
pB@&di a1tk Shepdphcéliand iafeet@tj mbéh gntand different 20
di seases. Dendritic cells (DC) are pulsed with 50
pg/ M HLA-restricted peptl de (synthesized at GW
DHJH% tHeVhctftRdt reriiits Sitfe BEIRE br@%zrﬂ@ﬁh]iﬁ a?_ipéb@&) ﬁ@éipﬁes%é& ina

adm ni st ered subcut aneousl day and
ranget GRRGSE foymanip yeuy iy kgl V%C&H’ieﬁ .06W§| 'nwe@%‘i?ﬁ‘e%%wded to

céﬁtt'cﬁ %n?ty\é@@%a‘?@é# A8ase WhereZuch @RALIAS h@bx@fas&& fm[:s as
clinical use and quality control can be perf

exaBRIAg ity varcing cogwseiionyefdhg irvendipn issmmgigogice %qqlg,e against a

hesha@bsBit mafgnkRe, REESEHERrbAY §fiphatic leakérBik Rad chohic mye[md
treating cancer patients is. one wherein thg |{)q1%ncer colon

lqukaemmig WeRPearBgst SARASEFEMIGCATRE, PYHY Favef.oU

Q@e‘r%ﬂncﬁea@@érﬂcﬂ?ﬁnd Sstafeee@pérd ng cell's (APCs) ex vivo
followed by injecting the thus treated APCs back into
the patient. There are at least two alternative ways

FRm BRY 0o &HBbidrS the@kfle@ bbRbR %Il‘ r)égdilyfreé!@e thed meqirﬁtems andfor
APCs fromthe cancer patient and incubate

PRpiCes IChhe inveRtipnaiguseiulps FRnceHEAgOBYG ige's: B@&%fp?% therpeptides of

trM’iﬁ:véHtléﬁ ?rdvgﬁgig@tg%’dé ffé{ HgiéA ;dgﬂfﬁﬁ@ﬂbkﬂcaﬁlﬁ %laﬁff&ﬁfc\ﬁnh kbrognostic

pmgrz@ws ésregcp?@épﬁfqa@cw&asqaﬁ%s papt ineth@r usefy @ﬁ@w'ﬂ@ﬂ@éhe
P&éltﬂ:ﬁh Ak ihsish %ré‘-‘cé?ﬁ)c%hlbﬁ fdr%x%)%&ﬁ’m sdutdldghog'ls of the

Subsequently, the

. APCs ected i
pfeﬁén%waéwcermawe? 9eased ﬁaﬁhwt%élyn Péﬁ?'e?saraﬁlftfﬁ@"y member

réa%ﬁ\?é“’f‘ cgns%%f@rpm dredemor tigshe. fiel d of dendritic
bi ol ogy. In this case, nonocytes (being dendritic

ceII precursors) are isolated fromthe patient and

A@bérﬁﬁb?%é@t@% G Mhﬁér%sbéﬂt@ pﬁivﬂfe@%sdh%}ﬂistqedﬁﬁo( @i vivo or in situ
dendr | use of cytokines and antig

diggpesz bidhe Psﬂse*ﬁ%n |arF3W5tfrpét“3'é BEBehziamprmegiber @aﬁmesg gells
amohﬁ‘ pang op@eﬁ&ﬂ‘@@r rﬁ%@&’e édih;ﬁ%tr@%gb%? thord BeftRbs Sﬂhe lrﬂéﬁtidrp and a

fact that ne ers of cl -2 roteln
rrzﬁyma?f detgcing iBgassa datien the presgnge %F“Q!‘a’ﬁé‘é’f"ef &Eﬁ% the mmethod

chPpNEh c&dta{%‘ﬁhy attlhﬁéur\{@ﬁ@ d}%sbl&fd ddniplé e B lcbPPlek @ﬂa l9@ptlde of
provi ded control any type of cancer di sease wh

twewfr\y%ﬁ@q aSlagsd HhAgneleaigior arfagment of &l@héﬁ%lﬁw*f‘eénd defgcting

bme&gld@ﬁae%m%%tb ktisefie bIBe ibMEEREALON IS
I mminol ogl cal y acti ve agal nst a haemat 0p0| etic

mal i gnancy including chronic |ynphatic |eukenia and
ARBIhBRLgefMiRIgRbEic or prognostic approach is based on generating antibodies in a

heterologous animal species, e.g. murine antibodies directed against a human Bcl-2
protein family member-derived peptide of the invention, which can then be used, e.g. to
diagnose for the presence of cancer cells presenting the peptide. For such immunisation
purposes, the amount of peptide may be less than that used in the course of in vivo
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| eukaem a, nel anome, breast cancer, cervix cancer,
ovary cancer, lung cancer, colon cancer, pancreas
cancer and prostate cancer. 15 Fromthe above
description, the skilled p&8son will readily realise
that the proteins and/or peptides of the invention

tAsrapy $athhs it idRERbd AbaN ftddrerdl appreferrtieiosé odrerang@@om
peptides of the invention provide the baals f or

eyl B iarPowt (R §o aprti%ﬁu%a'a? ReFRIRE fePradreIPapsngel

SR R8d bR nﬁﬁ:ﬁﬁ@&ﬂon%th@é&ﬁﬂe df ﬁl@%%ﬁtlonTh\@&rdth!y, the
ot her useful enbodi nents conposi tion of

AreRpahinyeHion glsg "@'@Wﬁé@ﬁm‘%ﬁ?ufe@m RERUGHAT@ fB‘P“‘i°|?”§‘i qrgolyclonal
a‘ﬁh@&ﬁ ﬁés&nﬁtj a er?rggrq Hefe?, Qﬂé%er‘s tééba%lectﬁrl‘ﬁrﬂf I%%bblﬁ&ﬁly td?a ertlde of

based on th ction O roteln
thesigwentipe and é@a m*w@ﬁbai%ﬁ@a&e qfrl?'qcma ﬁPC'I 2 §§‘Q@9 e. 9 "an

aﬁﬂﬁéﬁy%ﬁgclj ¥gauﬁ§l%‘i@mb§ocldn@! &tﬂd!ﬂc]cfnhlféﬂ?i@&dﬁ&%ﬁédsagamst a peptide

prOVI |agnos kit for 'ex vivo or in sit
oat@gﬂmtgn thet'%@“B‘Pfé%léh%f@qfﬁfeéﬁt@?a?‘?dé‘?'atﬁﬁfr r‘@n‘hre‘@ﬁ)t% fapgble of

Hhrfid beREAE to B RERdeVS anrSt@In| ¥ tHein®HR0E aERkef a9ko sBlated nucleic
tunour tissue conﬁr|3|n one or nore peptides of the

geido encoding samrl Saich e seFeptort@pr &risngmPie bg a8 dfom brotein or
&Bﬁ%@ﬂfscfﬂ@? -RISESRS StaRfiard ‘t’é&hmﬁ@%%bh’@noﬂrﬁt@'tiﬁésklﬂeﬁ%erson

met hod conprising contacting a tunour tissue or

bl ood sanple with a conplex of a peptide of the

th BM@Qéﬂe%{lth@%eﬁnéﬁ a‘1§<§rélaté7§—tﬁ iSERAIEE tﬂc%l!@&orﬁprfs‘ir@gff@?ﬁ reeéptors

such | ecul e and detectin bi ndi ng of the co
cepable pfs@n@nmpqqf@alm te @Ay ebihe proteios halengieg tatseBiel-2 famlly “andor

hefnt %e%?@é&ﬁﬁé&h@@iﬁrﬂ?&@o!b%dhﬁéélg aflpreferably T-cells

generating antibodies In t er ol ogous ani nal
t@qsé\@V%beeflee@anm mwérOameéa P%@‘R?Ff"é@tTe”{P"&@’a\ﬂfﬁ%?reaﬂe“ known to

ﬁ%i&@l[éd%%'rso% s@ém%&a rﬁ%'p\éﬁféﬁlﬁpﬁé uQ&nth%t%%ér%feéncer by

e I nvention can be used

adppliyedesasieper aeogausLel Eé”*ﬁ?*’ dhs die i@mnﬁ@n 9&8@§@'ﬁt@ﬁrﬁ@mefh0ds
ok BEatRfRAt ad#ﬁpnsF J:dﬁ\‘r'rﬁﬁehﬁ'ﬁﬁi’&él%aédrrﬁﬁls ﬁm&mm@&%m t&seab[e of

annunt of pepti % | ess than that used
bingingswes callM t@/a veotgr belongipg fythe St R f%%iiﬁ%é’ﬁpﬁ*ﬁ@rffﬁgﬁ??é%ﬁ thereof

t@%ﬁ’}fﬁwiduﬁl Q@Eﬁé@é huaﬂa@ﬁ&ﬁ&%uﬁéﬁlmg %% Sé?'ﬁef EFHQ ﬁwfeﬁﬁ?m furthermore
out to about g9 pept | de.

r@é@g phee @fJ Rl @9@@”%6@% rp@pptogﬁﬁqggg@,cg §|ng;§|§@§e¢@j§hcally toa
/_\C 0 o?"g%b"“g% Wetﬁa-é faHfi R’tdr% e ﬁerb?nérﬁé’ ﬁl@Féopfbr the preparatlon ofa

Y resent |nvent|on also relates to
miasicasigngfor the tﬁ?@tmer@lﬂf gancgr. Mptdegays gell ansien ey 'emwfcsmed

d ddrekinisl iRgesay f ragment hereof, that is capable
eo%%?ﬁp%(sng spec:l!fl%a ly to a peptide of the invention

and to a nolecule that is capable of blocking such a

[Pbﬁ@é{&ct %egnvé}mon 6Fbtv|d*é9‘§3{:oﬁ1%le§‘:‘{ﬁ 3:%%{:&133& thé %ventzon and a Class |

nonoc lonal antib ect ed agai nst
Hbéphplgeule gf a ffﬁ@‘“ﬁ‘!'r*f\ﬁé fEshoRcleqe Wm%ﬁtqséih” e ﬁéf“?ﬁﬁ'PéeaQent

s[x@r{ 8 £ dRcii @b%d sheif8lebmpRs %@y%eﬁn@&ﬁﬁéﬂc%r%uitlmenc

bi nding specifically to a peptidé or a protein of the
i nvention as well as to isol ated nucl ei ¢

The present invention provides the means for alleviating or curing a cancer disease. Ac-
cordingly, it is a further aspect of the invention to provide a method of treating a cancer
disease associated with the expression of a B¢l-2 protein family member, including as
examples: a haematopoietic malignancy inciuding chronic lymphatic leukaemia and

chronic myeloid leukaemia, melanoma, breast cancer, cervix cancer, ovary cancer, lung
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10 acids encodi ng sanme. Such T-cell receptors may for
exanpte be cloned fromprotein or peptide specific
T-cells using standard techni qgues well known to the
skilled person. In one aspgt the invention al so
relates to isolated T-cells conprising T-cel

céﬁ@%@anéﬁgﬁéﬂcﬁea@fcaméﬂ dhd gro%fé‘t?@ bédcérahdhithtrﬁetﬁ&y c@®hprises
t he proteins belon

to the Bcl - and/ or. . 15
as@ﬁvst%rmfp ég’ﬁﬁ?ﬂ@“g @eér&rn faegt,sreﬁrf*e@ ﬁ@eﬁ ameyt of the
phﬁmﬁb@r%aﬂc&ﬁidsﬁuo%&:om@é @thﬁ@irweﬂir&eh lrrﬁ)iéchﬁithbtay eadimof

expanded in vitro. Methods of expan

biOMaGPaFECal q @ RERSIHR Of 5° IVRBINANY QTP 'B@F%% *haé&cqfrpab'e of

b&g,gbkﬁ‘e Wi®ing &F sdak himoldcare. be useful in the treatnent
cancer by adaptive transfer or autol ogous cell

transfer Thus, the invention also relates to nethods

wéorﬁé BRI RIWil S@ﬁiﬂfrb;ﬁ-la’i@toﬂ:@?ﬁbﬂie&h@[rb%eﬁt @etHos of the invention with
onprising T-cell receptors capable of 20 bindin

asfﬁ@ﬁ@rr'pe%hcwcer He%i"]@f‘b%l@hﬁsﬁéﬁ'aﬂf@?r?@yt"ad'PH@T%EW igeatment with

arﬁ@m&@rrr@ranﬁ@ Q&trs%cér JaAB meﬁadyhﬁéeﬂﬁ]fent With anrbbales ‘éh@i wahtment
SUC as a human beij n%esu feri ng from cancer.

PG BRRaTEE oFl BER SlHEe0 PP GRUR R BB TP iy gmbers in tumour

cEIRTR EbPdIREd Witk Bhlg rE@&18RED iife conitatttion of a BePElbAgkd immunotherapy
specifically to a_ protein belonging to the Bcl-2

ap gisrloyedpy ﬁbe prasqet mvea\g%mt@ CYiERE sHemBiRetaRy mioht be an effective
apprene Rlitanclced nedi cament for the treatnent of

cancer. Autol ogous cell transfer may be perforned 25
essentially as described in ref. 7. In one aspect, the

In &v@ﬁpbanh@rnqamﬁsezateg %fﬁrle%dQBf RoRigihb HEmAhishtitd, said method
invention and a d ass HLA nol ecule or a fragmsnt of
camersingbihestaps of whi ch |s useful as a diagnostic reagent

suchy dfovdind #oHBSSEhBE%oRLAT AdiviBugh a copl ex may be
mononeric or nultimeric. Er esent invention

pr oviil8Viding a PEYRE belopoiag F%\VF@[CI qu;qarn fﬂi?'lyrfﬁ apepife Epgment
di sefs@of, MierefidAild H8teth orl deptide Ma BétahfB bf AERE&EINS br p&Stides
invention to provide a nethod of treating a cancer

di sede¥rBedb¥ERt ed Wi th the expression of a Bcl -

pr ot mz Betb@hihy wﬁermﬁ‘éard biBsd §§hﬂ|@ c@&prlﬁééaéﬁ%%es ar T-cells
haenma 0p0IetIC rra‘mc};nanc i ncl dln ch ronlcrr% atrc

| euk B¥HPEINgnHCEeEeHeS |SEe‘Fi§F@F|3bP’6d'P§ iearsriedn o

br eags t!‘%?éb?%%terr%ﬁﬁr}é' WheBd GR limmRMKa Faspe AR said ;M’B&lr%r peptlde
cancer, colon cancer, pancreas cancer and prostate

canc B?S begni rairedrin SHind¥AYRl ses  admi ni steri ng to a
patient suffering fromthe di sease an effective armunt
of the pharmaceutical conposition according . to

Thendividugis peeferabl¥ @iuarantbeing; for exapie @ lmandising W@f has been
uﬁrﬁ@ﬁibéd \%’r{ A Mrotté?n Bei@@dﬂﬁd{ Qﬂh@@clti‘ﬁotéw Rty R adRBtiR fré’gment

nmol ecul e th I's capab ocki ng the binding of
hergehorp W%W'%Q“Q%'@éﬁ@ Rralevoriperlida. | be appropriate
to conbine the treatnment nmethod of the invention with

a conventional cancer treatnent such as chenot herapy,
Tha divertiparygibpgw be jluslaiat by thetfpllowing, non-limiting examples and ‘the

drawings wherein

Fig. 1 shows identification of HLA-A2 binding peptides from Bcl-2. Class | MHC heavy
chain bands were quantified using a Phosphorimager. The amount of stabilised HLA-A2
heavy chain is directly related to the binding affinity of the added peptide. The binding of
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i mmunosti nul ati ng substances, gene therapy, treatnent
wi th antibodies and treatnent 10 using dendritic
cells. Since el evated expression of Bcl-2 protein
famly nmenbers in tunmour 8&lls is correlated with
drug resistance, the conbination of a Bcl-2-based

thdMLARLhESARY] pasitive c‘éﬁir@lﬁféﬁt:&yHM}ﬁaiﬂé ©ReRbqIwPRY Sinpared
wi th cytotoxic chenot herap n Sn’i \fmet
ol oo BAIE el S AIAEIS) Eobon (36 B i B white circle) and

invention relates to methods of nonitori ng
I muni satign, said nethod conprisin E of bz:l
Fig @Viugiralgs &-csll erspossaaainst ihsmeatidas i Efzfp' zya and BEl,. PBL

fl’BﬁPM’i ISifbé‘Q cﬁnd& QEﬁ‘érﬁs W@e%@ly@&j ﬁﬂyhbﬁooﬁﬁa‘s%r@ émﬁ@atﬁd once with
or a ragnment here

Dgp&ﬁeet?qurg piaqupqt 1@gcq+l§>pebyeléwyn@patleﬁ gltrberrd\(ttépwsorwth peptide. The

apéﬁgé q@ﬁaber?ﬁ@ pgﬁfo%répedﬁc befi®ldhet sublrafinat Bbdté Mhd\&t%l‘]@d
sai |l e comprises antibodies_or T-ce

Pepifs rn@fs ﬁ@cq{at@é fer saet Batest §S*%§@|fmmp$efotb§ﬁm%0 {ralyzer (CTL
APERE&SS N 1Y, CR&BlahAeus)) thereby determ ning whether an

I mrune response to sald protein or peptide has been

raised in said individual. 25 The individual is

Fﬁihgfliﬁfsﬁgt'eé’ T/l WHRBnQAR! e@;ﬁmsf 9120263 sBred HYUNEIT EE!S'F’@)T

been irmmunised with a protein bel ongin

PBhdrogeien Hipr A2 ositivedrhl] eﬁtlsmssthﬁ@dﬂrﬁd& PPEl Lp T&f\é%?"d two
P@Bcr@a%n@ércpa%htg (p@FQ&b%aF?Qécﬁ TRE %@ﬂdés gCIg[Q eR} AkiEBCIAP(B)

The 1 nvention w | now be illustrated

WEER XSRS, THTIGaIeR Mieee SIBHEPG enahth PRAPHCA Baeroated at 10°
céﬂbeﬁe?’ W) i tﬁpi:c%te%%ﬂ@r Wiﬂ\%ﬂf o mﬁﬁﬁépﬂ@e afhe Hkérale nDﬂnBQr' difq:eptid e

peptides fromB . Class avy chain
smf@ wpotseften S@atr@t‘élpn §f w%w&*&% aﬁ@qzﬁpﬂdeﬂw@smmedofpr each

pﬁﬁéﬁ’h&h%%ﬁ%n& ot@P3dHRA VY0 ARENZRr (STLOARRGeHY LL@'@I%@Qand
inity of the added pepti de

i ndi n
US) fipspgndsrs @egn@ches presegeonyrehar of aatiggn 5eRSHS %P@t%@%ﬁt%?dafd

N R R e O L e

reﬁppeqit@s fndamaisar@mr@mswﬂe|Sﬂeq!f6§ and Fig. 2
illustrates T-cell response agai nst the peptides
Bc1172, Bcl, 80, Bcl 208, and Bcl1214. PBL 5 from 15

FRY. 2 3Rktrse8 théctﬂfi‘lt df gRLs sﬁ@f R @lf!%%érﬁﬁzym'% B FIIEFETY, lT‘ﬂ?mpt‘tocyﬁes

were stinulated once with before pl at

f@@‘B‘O'éfél'ﬁf%efBéﬁfe\ﬁ@QF breast ganser ra%t#e@ (BIY ke Ra4 R t or
pepti de. The average nunber of pepti ec

a6 he o a0arals BT EEs PSS SH6 SLepeRGRboRRIBRIEd at 10 ool

p@ne@éll lﬂﬁph\/ﬁ@s 6%&%@&&%%5 p@ﬁﬁd@ B Cljﬁmbr B&. @) T average
I mmunoS Series 2. zer

number of pept] e specn‘" c Granzyme B spot (after subtraction of spots without added

peptide) was calculated for each patient using the ImmunoSpot® Series 2.0 Analyzer

(CTL Analyzers, LLC, Cleveland, US). Responders (defined as average number of

antigen specific spots * % standard deviation > 25 per 10° lymphocytes) are marked as

black squares, whereas non-responding individuals are marked as white squares.

Fig. 5 illustrates the cytolytic capacity of Bcl-2 specific CTl..bel,gs reactive CTL were
isolated from PBL from a breast cancer patient using HLA-A2/bclygs coated magnetic
beads. A} The isolated bulk culture were analyzed for specific lysis of T2 cells with (black
square) or without (whife square) bclyg peptide. B} Lysis by belas-isolated T cells of the
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Anal yzers, LLC, Ceveland, US). 10 Fig. 3 illustrates
T-cell responses against Bcl-2 as neasured by | NF-D
ELI SPOT. PBL fromten HLA-A2 positive CLL patients,
three HLA-A2 positive AML ghtients and two Pancreatic
cancer patients (PC) were analyzed. The peptides

HBA-RP BofiVe moskt Badctt del(1BE MMNB%X’&(DIMGI:W!&) and the HLA-A2

h t th ti de bef
PRIt sgteet SHLIBR AU e BATR) Lt | ol Pont es i ther -
wi thout or with peptide. The average nunber of peptide
f bt t f t

GGl sl P A Bt EladEtipil P arars atainR Bekx'd Mebured by INF-
ELIRSP(DH]RBLOﬁimﬁl g\&/élye ﬁﬁlth?mdﬁxdﬁgﬁnabytge? péﬁédﬁts wittabrgastreancer (BC

an onders .(defined.a
RSB P e ot o Btrett i PRy BEPARR) were
Shawiked. I ndvidialoesre HL5- Azllméitﬁeo y Tles peitides BarXied :2S

r re

@ kLR S0 REL A Tal MRt s VPP SRR T RO 40 (e,
NSBKG@,I1§0QVL?$RBG$WM) (sp&d DdeCE?fﬂ—(b) b?hd?(tﬁ-ﬁéym (BIAAWRRDYL)(SEQ

es fro ur different |a re
DN B oty retockss Werk wiiigd shacuft fide before
Hé@@tm%té@ tal( ’rof)cemﬁee well nmmbmiaaﬁ eame;eWm:cmhon}mﬂt ihdeelbm‘rtb peptide.

ated a in triplic

TiechBroeormaR: o heelis SecB sat ey Sutasliab §Eep WinbijEAdded
PRy 9&is cBliUBERI fof cdeR phiich usipg thd mtnPoSpoiBerRsND Avalyzer

(Gl PR chih P B T RBr o el a8 nitber o

anfiga§pRRHt 6pdts Sk Bl@ﬁdé}d @Eeﬁﬁl@dnyi 25 per ETF lyrAstalcyize) &re marked as
L d evel .and, US) E‘Oﬂdcﬁ (EH defi neg @ av.gergq%%res

VR SaHTER WheredsJi- r&ﬁ@&# Yidtals argmarked Ay -

deviation > 25 per 105 |ynphocytes) are nmarked as 30
Fig. Fokustgies defectivhefBhX, lmfnbﬁlnmw@ragzylmmm EiLBRDE Talymphocytes

T iR ertil sieact o e aaters' Bpag, 048 S 7y e stmuletod once

wittaplivebdidie prte@at 3x3 01 ediie gdef welhinRBilichtes mitherlwithast or with

spalrcte e S RE TR 3608 FutEl & el Refip Granayme

Bsgrens (after é\»/\%)&bstidmfof $@ots adith&zt\ggﬂétf ééﬂtigekwgfcaqﬂaee)‘ormch patient
t hou ile. squ c ide. SiS

Blow 3G mrbiiseeie So o AaAsaat LB Anger S L By b us)

Ruspaisders alefiesd alseéiiderégenﬂmMBAoi\Bﬁ@Sﬂ spdadifcdpots ¥ %l stgndartideviation

Lot preng e a maheR Bt bEFR Sl B e FRiRg o

indideldls sresmarkedss agiad stakrdSCl - XL as neasured by INF-D

S ELI SPOT. PBL fromtwel ve heal t hy individuals,

ei ghteen patients with breast cancer (BC patients),

S R SRR TRk HER S Yol ReRERSEEE R 2R Sp g apt concer
patse. FIBA-fBE patient BORS walecstipeizitedleseBath Bal-2@H182in wtro and the
CD8+ cells were isolated before analysis. FACS staining of the culture using an anti-CD8
antibody and the pentamer complex HLA-A2/Bcl-X( 173152 revealed that 95.5% of the cells
were CD8 positive and 0.24% of these were pentamer positive (A). HLA-A2/HIV pentamer
was used as a negative confrol {B). The cell culture was additionally analyzed by means
of ELISPOT (C).
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( YLNDHLEPW ) (SEQ I D NO 48) (A), BC -X 141-150
(VAFFSFGGAL) (SEQ I D NO49) (B), Bcl-XL161-no
(VLVSRI AAWW) (SEQ I D NO 48) (C), and

Bcl - Xu65- 174( R AAWVATYL) (SBQ 10 | D NQ 45) (D) wer e
exam ned. T-|ynphocytes were stinulated once with

e |¥|@§@ra&%fl-ﬁ_ﬁ€A@ %s!‘rﬁ:té@i' 'ﬁb&ﬁe%on&@@a@@hdt Bcpﬁrasméésum by INF-0
trlsllcates eit W th

DB o teoien et dityikialsy Slgbises GaleGOuT reagt sgpeer (BC
ﬁaﬁéﬁtﬁf sRURIaRFtd PdlieRs aﬁ@%@pdﬂd&ﬂtut{:aﬁ%ﬂ gtiente{iC pietlents) were

was cal cul ated for each patient_usin
anayaRd Ydedvifuatpweredii- R?ﬁé‘l“’;‘?z@'ﬂe Pg ES §H'a?fL§/12€F s,
(rhCasFeensisiadiD NSu3) (A 2R Bdrexgwgg eiViVREY LAD HAY(SEQDI® NO:46) (B)

nunber of 15 antig eci pot s /2 st

WRIG iex@mipRd.>T- bmpﬁ@?ﬁ%ﬁg'?§%H‘8Wt%§? W&f} @ew%@gofag’emg plated at
fr %I\% Yl ﬁﬁtﬂpﬂ@%%’s%ﬁﬁem{hn[lﬁﬁﬁﬁﬂh%@ Epldvadli b@p@lu@ 'ﬁ'sea;fv@rage
mar ked as white squares, 7 illustrates

i pt gqpt'%émﬁf:@p@wfb%y Sg*%@ﬁ?ﬂ%@f €§°F§LWI§|ﬁefra€thed ‘Deptide) was
Chidu IR YeE %@atléﬁt‘imnb hﬁ@%rﬂuﬁ&S@b@S&rﬁﬁsQ@@ An@IRE @CTL Analyzers,

patients , and BCl7) were stjnulated once
G, Fiayelor dés)bB?&C@dB'lsa(tj%ftﬂ‘eéﬁs 3¥a198° BETPE ¢ aplgRn Pepifc sofs &
% %ta%!a&i%@étu% £hshe rBHNVI GSWhBho@ o) drB mikdRRIHISR squares, whereas
-Xu73-182 (YLN . e average nunber of
'W@ﬁ?ﬁﬁ%‘dglswl‘ﬁ‘i“@‘@fﬁﬁﬁw asVRIISSIaE3f t er subt racti on
of spots w thout added peptide) was cal cul ated for

F‘?@Cﬂ) iNAtraRE HLAUAS REtriche T-raNuBssopeéd sgdairse Bble)q & easured by INF-
zer yzers, LLC, d evel and

ﬁiﬁ eT'g'ﬁ(W@pytﬁ%wergssttw@,tqgfg@Cﬁm@e%@e ba‘?f?fie d’@ﬁ‘g plated at 10°
ﬁ':zgfﬁfw&: it BiSatedéi %eﬂvﬁm{f‘bﬁwﬁﬂﬁe%b% B&-)@V\E PEr 105

are nmark squar.es

M@lEﬁbeZEOﬁHH |P\ﬁl«d'iﬁ3§l %‘-’V&F‘ QGWH}YH%V‘Q%&|WV? gatlents with
b?gé’sqrc?ﬁcer kb méaﬁdnhéléétiéﬁfseﬁvo%hbé‘éhé céifceB&étreHs and five patients

speci tive ce froma breast
»wﬁwaélttple ﬁwlogm werpsﬁammﬁw &db&ﬂqhélﬁt*aiswsee A3 popifive- diheverage

RIAGer W bdbule lsp%@r}'?:%paé%af‘téi sMthéc@oﬁBﬁsﬂo@mt&@dedé@' de%tlde ) was

were isolated before anal ysis. FACS stainin
okl O STORg 4o ISR S Aodhess 4T darzers
Q}"’@!&éla’ﬁ'&% / Bcl -X173.182 reveal ed that 95.5% of the
wer e p03| tive and 0.24% of these vvere
pent aner positive . HLA- A2/ H 'V pent aner ed
g d 1@3&5%&&{%@&@@ -cellrpepanees agamst iick1 ﬁﬁéﬂeasured by INF-y

iﬂ__ngbgo'ﬁ Wnﬁ)ﬁp?@t@% Wére A%é@%}%e vt dé'ph%or@@emg:ﬁated at 3x10°

S restricted T-cel responses

c@@apwsxveuan ﬂrtp)(gata%eitf@ayufﬂ@tﬂ opyith m&pepti@P@Pmﬂ t%hé@'%m
@Whl\‘@s %ﬁﬁtt@ft W'bYééi;y@ér%er @Cg hﬁn%ed%n%%h@éﬁréeﬁ’\{ﬁd) patlents and

reast ca Il ents | anoma patlen
shpetients m@r@rtemm@xa@mé ragplastu t@'ﬁf\/@l (e@@s peatide fek) angeha Mcl-1ape

Hgb%kﬁf%ee@rgg@:.&l&h%\%gﬂéll%%@ seﬁﬁﬁgg g%ev h9%§értab(¥ﬁumE@reof Reptlde

mglf BapotX(dler ﬁ@tl@W@p@Hwtb%@d ) wean/‘aICL\y{@tpg for each

pea)ﬁg{i@l l%ﬁ%k}ré onb%‘lmgcgfb%@ g %é@»‘g%@ Aﬁéi&%l(@ﬁ’ﬁ ngﬂﬁ:ﬁs WiLld) Cleveland,
US). Responders (defined as average number of antigen specific spots + %2 standard
deviation > 25 per 10° lymphocytes) are marked as black squares, whereas non-

responding individuals are marked as white squares.
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105 cells per well in triplicates either w thout or
wWith the rel evant peptide. The average nunber of
pepti de specific spots (after subtraction of-spots
wi t hout added peptide) was38cal cul ated for each
patient using the ImunoSpot(r) Series 2.0 Analyzer

F(Ié:-F“Q Hﬁl%%béé LAl Rstrifed TG MBS RIMGes diRinst MREPaS BR%aBuUred by INF-y

fined as average nunber of antigen specific, sp

3RO TmPhaEra e HIBUBPRIcE 10l HOP IR RRGPe Gey ORIed Bt 3107

dBR4 k& dveiSn RiphteSatHar @ﬁhou\o/ere\mame Jephidd wmgg%ra:wcm 177185, PBL
i ndi vi dual s are mar ked whi te squares

fior six healthy dndiyiduals f%@?i‘ﬁfﬁ% wigh hrea qan?@éé%@h%@@ SEYRL 'Relenoma
p%%ﬁt&ve?ée%ﬁ% Shirldy th'er 1){5 55%? (eft] ahd tRRNAG) ME0§§)B gepttde

were stinmul ated once wit bef ore belng p
(ighth @4 individugls were A~ wepvsﬂm 1he prarega vunRer chpptide Speciic

sP’bferQﬁ@r sg%rémnbﬁ of #t@ﬁlﬂﬁd)ugﬁdcﬁ%' peﬁﬁ@eﬁvﬂag%aicuiated for each patient

% fromseven
usingitoe Wau@osm Seripgt 3-@ ANalyzgr G TL Hpalyzars, d—é&c Qeveéaﬁf Us).
b@r’i@é@ o%ﬂﬁéc?é’f} é!eréé%@r?dé? Bmeéﬁtigﬁn SRELGRIspBALd BRkahdar Whviation

I ve pa |en S él oma were exam ned.

>3 perrﬂ@u {yﬁmba@ﬁe%reemamms hi@@ BRYares, whrEag\nepageronding
spots (after subtraction of

I%Wm%h@ﬁ?édagﬁgﬁ%ﬁd&a r%e) was 20 cal cul ated for
each patient using the ImunoSpot(r) Series 2.0

Anal yzer (CTL Analyzers, LLC, Ceveland, US). Fig. 11
illustrates HLA-A3 restricted T-cell responses agai nst
EVAMALES measured by INF-y ELI SPOT. T-1ynphocytes
were stinulated once with peptide before being plated
at 3x105 cells per well in triplicates either wthout
ExampleA the peptide PBL fromten healthy 25
ihﬂﬂﬂn)é'é’étb%h%s &ahsP éi'?fn%?ea‘é’%ééhc@!‘ﬁél@htscancef (BO), two
pancreati c cancer patients, and six patients
with CLL were exani ned agai nst the MCl-195-103 peptide
Mét@ﬁél&g"f‘lﬁ%éthSdM' -1300- 306 peptide (right). Al

I ndi vi were HLA- A3 positive. The average nunber
of peptide specific spots (after subtraction of spots

{ added peptide) was cal cul ated for each

patient using the InmmunoSpot(r) Series 2.0 Anal yzer

(CTL Analyzers, LLC, develand, 30 US). Responders

IS PSSt s st

WRIE w@@t%dsusmgalaﬁnpmg@p@@;)a'ﬁh@m EHd- Wﬁi ( f@ﬁaﬁ qf &linical
wﬁﬁwogy aj@ Ha%bﬁaqdcéﬁenﬂ@gérﬁ D%ﬂh'\%Fk‘?%nd #8zerfih FCslith 10%

A& restricted T fesponses agai nst
DNE$O1Nere @fé@% Q@t@atsuycmwrd lwm@tr@m pripr fosaptYeg piejood.
were stinulated once with peptide before being plated
at 3x105 «cells per well in triplicates either w thout
20Asgermbly asraypepreptide Noing ieMHEHassy! matgades177- 185- PBL
fromsix healthy individuals, four patients wth
breast cancer (BC), and seven nelanoma 5 patients wer

Téwdindingde iy of ie YRelie pertigss flogtrpags CadstadeEA) Ughbto HLA-A2
e rbBRBH3HE IFBeMd With [S]-methionine, was measured in the assembly
assay, as described previously. The assay is based on peptide-mediated stabilisation of
empty HLA molecules released upon cell lysis, from the TAP-deficient cell line T2, Stably
folded HLA-molecules were immune-pregcipitated using the HLA class |-specific,
conformation-dependent mAb W6/32, and separated by isoelectric focusing (I1EF) gel
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(right). Al individuals were HLA-Al positive. The
average nunber of peptide specific spots (after
subtraction of spots w thout added peptide) was

cal cul ated for each patient39 using the | munoSpot (r)
Series 2.0 Analyzer (CTL Analyzers, LLC, d evel and

é@tmph&eﬁ@qmerr@a\( iR d8 fref Qa8 RedWHIREhe Whaget

speci fic spots &‘Pdard devi ati on é_g(
'?Rﬂ%ﬁ%lf@ﬁg@%’mafa@’ FaRkeP R M Cae kaggilief: L&ﬁﬁ@r gntensﬁv of the
B -ig &%&Q)EXAéiQd tol thél hhﬁb@rﬁtfﬂf §e;ﬁfd@ HHRRK Blds @BMWT dofnplex recovered
squar es

|
%’HQ Hiasaey- SHbRABRALE %Prme\" sta@@%ﬁ@ of Hifid s drectiyseleted to
t?@blﬁ)@ﬁi@ aﬁﬁnt}af tﬁ’@bﬁm ;fepﬁ’@é ITRBeEcHveR! FGALALATRAS Mehssred in the

were col |l ected from breast cancer atients. PBL

Rigsesce S el SuS PRBMY tssisven Reppde: 4P S valieaWES pigulated for
RRRRRA ek S ek e M Boktonr
10% DMSO. None of the patients received i nmunot her apy

r Qgﬁ@%,ghl pgpgpf blood. 2. Assenbly assay for
pedgt ofI l’ln |n§to IVHC class | nol ecul es 30 The

b| nding affinity of the synthetic peptides

I
rret & rfdlv tlﬂg g{:}fsnﬁfﬁ %ﬁﬁf‘ﬁhl Thé!?é%, S%@— n\g%f%s@ﬁiluﬁg@& &%é iR $itro prior to
anelysigr Aidiayd. PRE ongryshasl Iymp!ageegﬁ werg tm@@ranﬂéﬂated in 2 miwell at a
SHepaal ¥ 115 A5 Sohgasd AR PERkdR) PA b Soum (i
WeikthkdryWalkerstilla Marilend) AP debi-ioadivateddiumani sesum, 2and 2 mM of L-

ARSI L B PG SR o ATEINS? B RPhBhBhan
||_®tel1étlmfrn21(EL42m $@ﬂmemamgemnﬁbemﬁhﬁ)2uamdﬁedeqn&mﬁdwwebwhe cultured
BRIy Re bR Mo Ry 38 st ng the

| mmageGauge Phosphori mager program (FUJI photo film

Eg‘@n:rollton TX, USA). The intensity of the band
%C%ngf 0?5537 related to the anobunt of pepti de-bound

class I MHC conpl ex recovered during the assay.

ﬁ‘u b@iﬁ’@? }agagtvtéageqsgé g}e A geg ita Iﬁgggﬂp %Lpglrﬁ gon-y re?easmg

eatddtedcm Rk ide€oribdd prevmgy w)ysﬁéﬂyth&oéa[ums bmﬁw %Mem plates
presence of 0.5, 0.05 Mof the rel

y@wﬁm@n Ve NeBoMorRs Hegissne o B BFTe Cogied Wi anthFN-y
a‘?uﬁ@édy‘rj(rg-x[?!ﬁ(a Még’%egﬁ P’Fa}dggt %&%ﬁtﬁﬁtw&ﬁ ward (b SN blobidd by X-vivo
medium, and cells added in duplicates at different cell concentrations. Peptides were then
added to each well and the plates were incubated overnight. The following day, media
was discarded and the wells were washed prior to addition of biotinylated secondary
antibody (7-B6-1-Bictin, Mabtech). The plates were incubated for 2 hours, washed and
Avidin-enzyme conjugate (AP-Avidin, Calbiochem, Life Technologies) was added to each
well. Plates were incubated at RT for 1 hour and the enzyme substrate NBT/BCIP (Gibco,
Life Technologies) was added to each well and incubated at RT for 5-10 min. The reaction
was terminated by washing with tap-water upon the emergency of dark purple spots. The
spots were counted using the ImmunoSpot® Series 2.0 Analyzer (CTL Analyzers, LLC,

Cleveland, US) and the peptide specific CTL frequency could be calculated from the
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3. Antigen stimulation of PBL 10 To extend the
sensitivity of the ELI SPOT assay, PBL were_stinul ated
once in vitro prior to analysis. At day 0, PBL or
crushed | ynph nodes were thawed and plated in 2
m/well at a concentration of 2 x 106 cells in
nGfbBRl df spdtab@sind DAIBCAI %Bw&b peffortned iN @ripestesifor eBtopeptide
Wi ttaker, Wal kersville, Maryland), 5%

aRUGAN. | nact i vated human serum and 2 nMof L 15

glutam ne in the presence of 10 M of peptide. Two days
later 20 11U M reconbinant interleukin-2 (IL-2)
5(8ﬁ§'f’tén, Rat i ngen, Gernany) was added to the cultures.
The cultured cells were tested for reactivity in the
EL| SP(?T 051 dayd12 4. ELI SPOT assay 20 The ELI SPOT

-

icing of\Bek2 ds neptidesde HLO-Adent | de” epi t ope- specific

i nterferon- y rel easi ng effector cells as descrlbed
Tprewous (4). Briefly, nitrocellul ose _bottone
08 29 ach] sciency ifhe Be? Ratenvassrersied g the Beﬁbpfobable HLA-

WalrhHBRAR spEdf¢ anch id
Agﬁ?ﬁ%t’%ﬂlﬁf?%ﬂ%ﬁ:@ Pﬁp@s(‘{ﬁﬁl\ggﬁcge gvve e sp anchor residues

bkt
%eemrtm%z? et R%'dsw%aﬁvoweg@e%@m %m'%%%%@w@g to HLA-

A@%%rﬁpﬁrsmltrﬁﬁé mmz ﬁh_;fﬁ Eﬁh msosﬁﬁé borﬁiﬂﬂl ﬁﬁltfﬂhdeﬁﬁanHW—i pOleze.
to eac and e

bl KEPKEGUA(SER 03 B0 Ry Ineraksomep a5uion J "B g eriupspay 1 based

oWagabflisStoRr o @tk @i |tiRedvR dffer WRERG W&lﬁ@l‘énpédr@énﬂ'&:ons of peptide
addi_ti on of bioti nﬁ_l ated secondary anti

tq ? hogd\Prdageiri ¢ell IRR B2 cRyPseaHady spregcdly f%%f?%% M3t Bepvy chains

afé’ﬁnn?urﬁﬁ#&;ﬁ»taﬁé@%&ﬁ@ caﬁferma‘msh%perﬁféavmmwes W@‘@te&tent of
( AP- Av Cal bi ochem fe Technol ogi es) wa

Sta@mé%t@n oéefawa MHCpn@ﬁ@&e% ety éelglee dathebinging. %‘Fn'&f of the added
a%@ehﬁﬁfle%ﬁﬁ FI§E1 Smépﬁ@@c&ﬁgﬁt%bﬁ ré4dile for halfiniximal

echno ogi es ded to each well and incubated at

regpvenyof gagsl &H—lﬁ mqfﬁ@*ffﬁe(é?sut vabie) wiessO.¢ @MﬁOhHFe“élbepolmm (Table
12@%‘It Bg)- %é@eﬁ%@pﬁ@%%uh@@ﬁh b s RIS affthi tyd&f the positive

were count ed usi n

C@mffmrﬁ*}ﬁp:oBGEBs) Bobrpi 6@!2«2 BylAnBéinz Sclp@nd Bﬁha%?@e'r%"' Lie2 1.3,

SRSl Sl o RS 4 S S stahatny

wﬂ@n‘tedfata“ on W@kcséﬁmtg C:AI-I 3623 say 20w, eegpectivelyniBdo iohthe peptides

t f
o2 B 5% B8 AR PR
tm:;tdd;smlsanwalro‘ramme Bcl -2 protein was screened for

t he nost probabl e HLA-

Table 1. Peptides examined_ in this study

Protein® Sequence SEQID Cso(uM)®
NO

HIV-1 polyrg ILKEPVHGY 39 0.7
Bclaze ALVGACITL 1 0.7
Bclgs ALSPVPPVYV 2 1

belaoz SLALVGACI 3 1

belzie KTLLSLALYV 4 2

belazo LLSLALVGA 5 1
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A2 nona- and decaner peptide epitopes, using the main
HLA- A2 specific anchor residues 10 (2). Thirteen

Bcl -2 derived peptides were synthesi sed and exani ned
for binding to HLA A2 by cewmparison with the HLA- A2
high affinity positive control epitope fromH V-1

BeRL476- 484 (Iwrrggﬁ&’vm[.@go ID N@39) by the assently

assay. The asse assa% is based on stabilisatio
bsko t he cl ass |A Adt BdUfd SPtMer | oadl ng of di fferent

gegncentrati onsg pfic Peptd da | t o the JAP- def i cngbingigd !
?ﬁe T2. Subszsquent 'y correctly fol ded stable I\/HC%

tﬁbravy chains REFPE I WhiBdpreci pi®ated usifig
Hepnf or mat i on- dependenk pantipodi es.gThe extenpt of
stabilisation of class | MHC nol ecules is di rectly
bebdoat ed to t he! biNBiHhigHaFWilnity of 1@ he added® pepti de

g, exenmpl i fi eo}\I:IﬂLRNQM T% y1he peptjfe concegtration
required for half maxi nmal recover%T of class I MIC

bebdoecul es (csoEvarI%)SWRé’le 7 Mfét the Hi Mohbinding

e &1a i S sabscri 1at '?_ﬁﬁmﬁ- L Scid in the
bound Wi t most SIm igh affinity as t

spagdnceve 20 control, 801224 Bc185 , Bcl222, Bc1218,

b 0, ; 4 il
?‘ﬁé ?’%g vai@éﬁlﬁs orﬁfﬂtgagég gg?’ﬁ?‘é}oﬂ‘{&(&%‘&ﬁ% ¢ Qaif mﬁ%maﬂbm&ng to
Hiéph? des Bc180, Bcl 208 and Bc1180 bound onIy Wi th
internedi ate or weak affinity (Co50 = 36, 7 and 20 M
respectlvely Tvvo of the pept| des exam ned (Bc1216,
) % #a4 Ldsg : ps it chemothexapy teeated bieps
des |ncluded in thls study are shown in Table 1:
ble 1. Peptides exam ned in this study Proteins
Sequence SEQ ID C50(M NO HI V-1 p01476 | LKEPVHGY 39

b SRR G b BB PR e o

rédpBheds\4gairst thekl-2 bed@tpepliiski pe@bhetal Blodd T1@#is from breast

AT BB ey ey Mg wreor

specific CTL in cancer patients.

PBL from 15 HLA-A2 positive breast cancer patients were stimulated once in vitro before
examination in the ELISPOT. This procedure was chosen to extend the sensitivity of the
ELISPOT as described (4). Since many described CTL epitopes are in fact low affinity
peptides we included all thirteen Bel-2 deduced peptides in the first line of experiments.
Responses were detected against Bclyz;, Bcligg, Belags, and Bclys and only data from
these peptides are given in Fig. 2. Spontaneous CTL responses were detected against
Beliz2 in PBL from eight of the patients (50%), and against Bclygg in four of the patients
(=25%) (Fig. 2). However, the most frequent responses were detected against Bclyg and
Bolyi4, since twelve (=80%) of the patients hosted a detectable CTL response against
Belygs and eleven of the patients (=75%) hosted a Bclys—response (Fig. 2).
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bc1180 YLNRHLHTW 10 15 bc1172 NI ALMMTEYL 11 2

bcl 200 ELYGPSVRPL 41 Not binding a The val ue range
listed in subscript indicates the position of the
first amno acid in the s#&fuence b The C50 value is
the concentration of the peptide required for half
Bxapied binding to HLA-A2 5 CTL responses agai nst
BCL-2 derived peptides in chenotherapy treated breast

hameegenioity oPBLIS2 idsdanget patidntd SPOT | FN-y secretion
assay, we exam ned the presence of specific T-cell 10
responses agai nst the Bcl-2 derived peptides in
smmnﬂﬂyeral blood T cells frombreast cancer patients..

Thi.s has evi bee fect en
HERR T s plnecus He RS ERAy Bodint oo b idrhgrl 8654 from
pBEfntd él{ﬂ@n frdtﬂh/%m%l’at@@ﬁﬂntdrv}?ebr:%a?hnﬁraatﬁfed‘anpem iA@Mtsnd CLL.

r.e | Mul at e vitro re . natl o
ARRGRAY 0t tnrnabieee B 2Teediie 1t Siegddhe BB ThAE b,
csétb&,x&emttbt %@néyrmﬁ mdn% Tmm s asinthesant a?ﬂdw(jciﬂ)r applicable

| Nce n escri pe epl t es are acCl. W .
tarbeh T A SR RO P O U GF0 R & by P G BIoRES) with
copdrtathl pRIptibEemdidReinBefdpyst |ine of experinents.

Responses were detected against Bcll72, Bcl 180,

Bc1288, and Bcl1l214 and only data from these peptides
IftFsdugtivan in Fig. 2. Spontaneous CTL responses were

det ect ed agai nst 20 Bcl1172 in PBL fromeight of the
TpaBicEIlfami@ ToRpriseardvagbicystiayBelit 8o deguléﬁmrofca‘popimeis and includes

oPBapiamoRiont.as Belat ool REREE sbd & A el AP Rt or
cemtrigging We thega(iod 6f@siscdnd fregmpadioreditcantms trethegpresent study, we
efitings Fean el SR Bp B O3t pofh °§§5eafﬁﬂsgs”a*§. o ).

25 42 Exanpl e 2 I mmunogenicity of Bcl-2 in cancer
Methodsnts Summary 5 Herein, we descri be spont aneous
T-cell reactivity agai nst Bcl-2 in peri pheral bl ood
PE{‘Q{@ patients suffering from unrel ated tunor types,
., pancreatic cancer, and CLL. Additionall éi ]
nical

PR Wil (FoiRHesk Usd YERERTED SP%%{EWW ELA-tysd (Depprmpenigt
IrRR0kIEE, BRREIsiY Fospital, Copenhagen, Denmark) and frozen in FCS with 10%

DMSO. None of the patients received immunotherapy prior to sampling of blood. informed
consent was obtained from the patients prior to any of theses measures.

Peripheral blood lymphocytes (PBL) were collected from thirteen HLA-AZ positive breast
cancer patients presenting with progressive disease with distant metastases defining
stage |V disease; the majority of patients had more than one tumor location (8/13
patients). Prior treatment included chemotherapy, endocrine therapy, and radiation
therapy. Eight patients were previously treated with chemotherapy, while five patients had
only received endocrine therapy and no chemotherapy prior to study inclusion.
Furthermore, twelve HLA-A2 positive patients with localized operable breast cancer were
included and blood samples were collected prior to primary surgery and chemotherapy.
Additionally, PBL were collected from two HLA-A2 positive pancreatic cancer patients
presenting with progressive disease with distant metastases defining stage IV disease.
Finally, PBL from ten HLA-A2 newly diagnosed CLL patients and three AML were
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cytotoxic effector cells. Thus, Bcl-2 may serve as an
i nportant and wi dely applicable target for

anti-cancer inmunot herapeutic strategies, e.g., in the
conmbi nation with 10 convengsgonal radiation- and
chenot herapy. Introduction The Bcl-2 famly conprises

c@l%\érsrdg:!nokfbythgjﬁﬁ% PER fidn M@vdﬁ@#h@fpbgfwmeaaﬁp PHRRIUSIsABFed as

I nc roapoptotic as wel'l as antiapoptotic
cofiadsul es. Bel-2 is a critical cel I ular factor 15
contributing to the pat hogenesi s and progression of

@,%Iﬂ,gp)’,,eggutsb@,present study, we exam ned the natural
[‘ul'ar 1 nmmunogenicity of Bcl-2 in cancer patients.

Th@Gﬂ@@me%tGrB&EBlSPﬂélas&ay @as asﬂcﬁbe?earmrang ahljgeplapecip CTL
v Do e _
FRRRIGRY a5 gesctibe, BB phidp BRI Ehohed s o7 1L FRlesduiserpen
IVeRiRl N6 ol ipotre) m%ffcénrvﬁtédlwm%? Df*ﬁ@;e M:blednp(BD BiespeandesnBrondby,
DRRTGA et R der e e e ekt py Brverueudl Mk pumgp
siérum’:lflge Q?Ig_‘.tsme eEdéMShff@?tlcggit:dérmlaet:‘eaibn@l'rmns and peptides were
ngbRERT Y BRode ane I Ep R bbb b bl oS iRarcec
apd f@nesisiweee dastadriontd dudidion toaGtB Uete&'@dra&ﬁ&od;e(ﬁﬁﬁrwgmences)
TR AR P, RSl Rl g RS oo
Bloseiahtash tvas addiediﬁtéacﬂnwmmmaeawce isndatadi A ®Ttfhet amyr, AEC

1y
SO T BRSERB o b EROL SRR ror

10niy. Treaeadtiod was tﬂérlmlrlaﬂ@:l ibmzf;mim \aﬂﬁan-waoehen})m h'@rHeIwLA gency of
n t o .
el 7B SRl Brtee e it PR spey s 1 oy el Batcuited

likerfaE Ble [MEryeEL%mm Alusbedysanéle pefotheianpligiaerr eriplicates for each
coll ected prior to primary surgery and chenot her apy.

PRR{gEANESR- |y, PBL were collected fromtwo HLA- A2
positive pancreatic cancer patients presenting with

SISt eSS peptiddispedie Twdie di st ant net ast ases defini ng
stage |V disease. Finally, PBL fromten HLA-A2 newy

AF‘!;W@@C ik viRAS Is%!é‘ﬁe% B Hedld & %o%mcﬁed ma%Zet:c beads as

rior to therapy. PBL f romtvvelve HL A-
pr@a@pﬁlwescrﬁ@aﬁ Bigtinyiatgd manemes doemung OxRsnt i) were coupled fo

st AR H@et&i %hb%f@“ﬁe&@@(@n@ﬁéaew Bed, @yRh ;Efsl @E@TNaﬁ\ﬁa@yby

was used for neasuring a gen-speci fic

ineVBaINg 2 T oaemers yith ft%éa b@ﬂs i 1‘%' RAS rf@fc?@l m*maééc@m
tebﬂ:hﬁ'&[]%dT & hénc%?@gieé g} etdva'%%e &ee MALE ||'NA@S in ? msgnetlc

I pore coat B Capture Antib
S @maéﬁt&‘e@slcgi\@w and subsequently mixed with PBLs, at a ratlo of 1:10in

PBS with 5% BSA, and rotated very gently for 1 h. Antigen specific CD8" T cells
associating with the magnetic complexes were gently washed three times. Isolated cells
were resuspended numerous times in X-vivo with 5% HS, and incubated for 2 h, before
the magnetic beads were released and removed from the celf suspension, The isolated
cells were cultured in a 48-well plate in X-vivo, 5% HS and 10° anti-CD28, anti-CD3
coated artificial cell-based antigen presenting cells (K32/41BBL) that expresses 4-1BB
ligand (4-1BBL) (kindly provided by Dr. Carl H. June, Department of Pathology and
Laboratory Medicine, University of Pennsylvania). One day after isolation 20 units/mi IL-2
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Denmark). The wells were washed and bl ocked by X-vivo
mediumwi th 5 % human serum The cells were added at
different cell concentrations. T2 cells and peptides
were then added to each wekl and the plates were
i ncubated 4 hours, nedium was discarded 10 and the

I [ ect
B AReSh8 QIREDS kB 8 AL o100 3P BB RELEARYster
stasdaz Heueleasaassagsl and Avi di n horser adi sh peroxi dase
(BD Biosciences) was added to each well. Plates were
i ncubated at RT for 1 hour AEC Substrate Reagent (BD
Hopagiby{dtng glutietided t o each wel | and incubated at
GFR s e R Snec P iS4 B otiERet BL iR By in gp-ne
p&ed mingﬁhediaqadmmasfaadamﬁd irethel ptdssenmﬂtmdeursipé@l a‘rldc! pg/mi

L. fyequency, al,cul ted li ke for .the I.NF-
FEIA B W 028 SRR ey g i e il o LA g overy 34
dayi pl i cates for each peptide antigen. |solation of
peptide specific T cells Antigen specific cells were
deZ a'tced by_rmeans of Bcl 20a/ HLA- A2 coated nagnetic

QQXICUY 353%Y ¢ evi ousl y descri bed. Biotinyl at ed
dR0aBRS 1 EF %IQ&E&@&S&JQ‘EPC@L Matd@éﬁo@ﬁbﬁ&‘ b éaﬁrsed out as

strept aV| n coate maghet i ¢_beads (Dynabeads
degeiiped slsewheng| targ yereph2-cells with &F ivigoyt te @'%W&?@P%e the
HVAL Ko Bclile bli’&%@éadcﬁr 881 tine RS- MB)2312%n81tﬁb HﬂA—F\QQi’é‘gatlve breast

tenmperature. The magnetic conpl exes were washed three
cengas sell ey 5rh B&"Wgﬁéitcﬁﬁcerﬁ%lfﬂfs(%?@éﬁe%ﬁ§2 @s%mmed by
ré\kérrgwansafﬁisoﬁww&aﬁamd ¥hd§ﬂ/ ed with PBLs, at a ratio

of in 25 PBSwth 5%B and rot at ed very gently
for 1 h Antigen specific CD8 T cells associating
Réshiist he magnetic conpl exes were gently washed three

times. Isolated cells were resuspended nunmerous tinmes
G respanges against Boba-eerivaf@epiesbat ed for 2 h, before

Toh&a R Wietter BERSISpaMaTcer é'e% %ﬁ?éﬁs@?@séﬁﬂﬁ%ﬂ frfoﬁplghﬁéh‘ﬁa

cel |l suspensi on. he i1 sol at ed s were cul tured

patierds we exampingd BB[- from ign b A-A2 pesiveid-Lirrdieats@nd dimes AML patients
f&'?ééc‘tl%g%%sﬁ%thﬁg &@;‘St‘de& 'bEIEEEn@ SEI%M %‘T}-@de%hé&eﬁere é)resent in

presenti ng expresses 4-1
five gifel C&hpitl%@gnct ferorrifthe Wb@ﬁtﬂ%ﬂs {flgurs: 3). Cathermppreywaexamined
P Rt WHan@:feaP @E%b%ﬁd%tmé@@@f BdtA rpﬁtlé\ﬁﬁh@ét&fa CTL response

Uni versity Pennsyl vani a) . Y fter isolati
agansiine Bk aﬂdLbCiZMMpt'Qﬁs(ﬂ%ﬁ é&i S“@Hﬁf YoR Bl dipms13 hithy HLA-A2

pBﬁf?@anh&Md&fls WBRSSaffhdS Shﬁ’)rlglh%ly 4 %Sl@t‘lﬁ%ép‘énw&as detected

either in standard rel ease assays.
a@ﬁlﬁﬁﬁ th@bcﬁays pendife inmenedefiths h%ﬁ#hwi@t@w&gamshom
established fromthe isolated cultures by Iimting
dilution in 96-well 5 plates using irradi ated PBMC as
Bk geacifisdirpazyme B relegsedd EfEe of 40 1UmM IL-2 and 1

L&(n@the GrB ELISPOT we assessed whether the bel-2 specific T cells detected in PBL
exhibit cytotoxic function. Thus, PBL from three of the bcl-2 reactive breast cancer
patients (pt.no.: 19, 20 and 22) were analyzed for reactivity against the two epitopes bclygg
and bclyy, (figure 4). In all three patients responses against both peptides could be
detected with a frequency at about 50-140 peptide specific CTL per 10° PBL. As a control
we included a patient (pt.no.: 16), in which we could only detect a response against bcly72
but not against belygs and belyyg in the INF-y ELISPOT and a healthy control (h1). As



PHA in X-vivo with 5% HS. Fresh nmediumand IL-2 were

added to the clones every 3-4 day. Cytotoxicity assay
“Tonventional [51Cr]-rel ease assays for CTL-nedi ated

cytotoxicity was carried ods as 10 descri bed

el sewhere. Target cells were T2-cells wth or w thout

éxB@cté@h@mFeléb%BWa@%etéc@ bﬂﬂét %%oaﬁﬁfﬂctzh\?rﬁnéim@ﬁﬁfe_breast cancer
cancer cell |ine A- and the HLA- A2-negati ve

R?F'%fgé‘fﬂed‘&ﬁg@rheé%w an"rﬁ'e ZR75 1. Both breast cancer

mld;ndnbﬁeﬁ%aﬁam@sm@-ﬁséﬁvam exam ned by reverse
transcription-PCR (data not shown). 15 Results CTL

TR 2 ASras@Ad Bk flﬁﬁ:%or?al eafac}fye@k mtreQ@ﬁe OTLexaBe béls were
whet her Bcl -2 speci cell's wer 0 present in
5. apSNaY I TPEhClSeRER s XA OB TRURHeE 88

desAibRd. OaBIvidr StirflikteRBhbERIIS paitde iVige pr%ﬂ-to I%ﬁdtl@ﬁtﬁ small

for reactivity against the two peptides_bcl1l208 and

frctiomof thegsplatsd ce WW@&O% b f"af**@s émtlor‘nT%e#HaoemspU'E%S were
e@hh:rﬁé‘i‘ér@@éo@nﬁ‘iﬁﬁ of YO Ak étﬁ@ vitMbutiRpti@n bspulddddmtrebh)s in a GrB

Furt hernore, we exam ned PBL fromtwo pancreatic

E$PQT s Sayrialiofi ke £lopes shewed ﬁa@%ﬁwwm‘v@ % B&leae @ulée'é:ﬁ cells

10 (8@@ B@f‘s?%wn?gﬁ)\fﬂé%r L rtedtedp Fre Ai2Fe B&%%Mtoi&ﬁér‘tcﬂ@lése clones for
igure 3). Simlarly, PBL from12 heal t hy HLA- A2

f‘ﬁyﬁr?i‘@h@s'? ndi vi dual s were exani ned. Surprisingly, a
weak CTL response was detected r@4a| nst the bcl 20

sy iies HOIBIRE o2 WaadHe 14 I PGB B, €1d ABAY Ahe capacity

oﬂh%vaé)zs tozk'ﬁl :d@lo%@&!:?ré bOlsWaANEMERInB & RIApSer teﬂedgslassays To
we_ assessed whet her the

thip, éﬁﬂg fq'teewr@f@ldﬁ@ ‘ra é@'@c@reﬂ? Gefs fopged withhPgiog P%%}’P%ﬁ@&’?é as targets.
15 ThiduschPrvedibd that Erﬁ»y ThIcem Mf‘sfe@%tﬂfbc%a@wéié krué’d ggafé 5a)€These

br east” cancer atients
eRfeliagAsd 4 yfro fswa@mee ibcipoe é%%t'\’%? C?‘ﬁé”?fﬁéu"@}ﬁf F%?fie@ test the
a9 @@tr@ﬂ%bﬁi%&ékm(ef Beiuz &p@ssmbrbré’ésit chite? BelPiel MDASMB-231.

responses_agai nst des coul d be detected
Tnpteﬁﬂ%heﬂﬂe éﬁ&’lyfeaﬂv 'a he MM@ mqlfw%%aa ipjcenteagt, no
foxk@ﬁwggbbse?@edaava‘?ﬁﬁl felBct- Z’@prr@é‘dmgj el ABAPREAAVE breast cancer

no we could only detect a response
20 cg H?%%’?Tﬁﬂz(f!ﬂ?‘@ SBut not agai nst bcl 208 and bc1214 in
the INF-y ELISPOT and a healthy control (hl). As 45
expected no G B rel ease was detected agai nst bcl 208 or
bcl1214 in neither the breast cancer patient no.16 nor

Etége heglthy control. The functional capacity of
eactive CTL To further characterize the
functional capacity of Bcl-2-reactive CTL, these cells

imelBogenicity of Bel-X(L} in cancer patients

Summary

25 Here, we demonstrate that Bcl-X is a target for T-cell recognition in cancer patients.
Thus, we describe spontaneous HLA-A2Z- and HLA-A3-restricted cytotoxic T-cell
responses against peptide epitopes derived from Bel-X, by means of ELISPOT and flow
cytometry stainings. Thus, cellular immune responses against apoptosis inhibitors like the
Bcl-2 family proteins appear to represent a general phenomenon in cancer, and

30 consequently, this group of proteins represents attractive universal target proteins for anti-
cancer immunotherapy. Additionally, since elevated expression of these proteins in cells
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5 enriched by neans of magnetic beads coated wth
HLA- A2/ bcl 208- conpl exes as described. Cells were
stinmul ated once with peptide in vitro prior to
isolation. A small fractiea of the isolated cells
were cloned by Iimting dilution. The expandi ng

i€ BhrFistes Wik HRig rseigtghébe ﬂwefc%'fnﬁr%‘ﬁ&g Bi itinfUhofferaby viael dyﬁ)tcmc
either without peptide or pulsed with bcl208 in a

chemaiberary $uq ¥ery appealing wa¥ t e €3nahowed specific
1h®6@edtidn on of bcl1208-pul sed T2 cells 10 (data not

shown). However, unfortunately we were not abl
T@ﬁ@@ﬁ@%@@mwa ReSXy g produgeq iyﬁ@*ﬂ thenlang §lt%maiwﬁépb%€=yf0fm of the

B3k Qéné %ti@éﬂo@ dtéticZBAMRS isPEkFREd Fr@mttl’i'@s?ﬁcﬁfmﬂemdﬂ% tick $orm of
nd capacit of the cells to kill

a
%ﬁam@aem%ﬁe@& pi@yw IMgotRY rele it @Rcerasst Basdhaen difeetly linked to

réﬁétsﬁc%eto pAaYional formb B ﬁe%@s HREF prefhaad ele fuhctddl mhibition
T2 cells | oaded with bcl pepti de served as

of BeightrastorEhg Apap aliesugonse gaAr ot heapasis selsopaiato chemical
aPH rSBstion tﬁé}aﬂéé 2R rdRRardib iR o@ Eérgféf BelPRbs tolM@P&s high levels

enriched and in vitro stinul ated bcl 208 reactive T
of Bplr &« fskks in@rpytdrygreigtanse pbarotinge Incragsed prRjessipnGf|el-X, has

bkBs réﬂeﬁéé\% é’@aﬂ'\g %f%hlffegéﬂt Trali§PECRS %dlﬂjlrhj mﬁ bn@ #HifBle myeloma

cell 'Tine ; he énriched cel

agell @s 8alid Gancersdie PlagdamANeas. ?Q&Sté‘éﬂ?@ pqmgqa@gganq@r and
mast, no cytotoxicity was observed against the

Bcl -2 expressi HLA- A2 negative breast cancer 20

Idaal targets rmgn&hqrﬁpsg@rﬁ@esﬁpmdmiﬁﬂweg i HAALISEHeSi t y

o%re%s@é@l-iﬁ chritef BARE AN RIdc ATk folved RGBT 2R sﬁﬁfvﬁ } antprogression.
denonstrate that Bcl-XL is a target for T-cel

reco nition |n cancer patients. Thus, we descrl be
FitmsbMethpisa- A2- and HLA- A3-restricted cytotoxic

T ceII responses agai nst peptide epitopes derived

Patiemts Bcl - XL by nmeans of ELI SPOT and flow cytonetry

pras L]
PRI a ey B (P B Bt FEMRG RER BARFR, ARl itEhom cancer o
diifepav origio and fomseatthecaptrnie raat mmommzngri.yommoanep separation,
RSy COBSERHETY Cined T R BBl et Ealaay
Dienmariotahe frapan in AGH wermmé IDMS@ Nore of ltheypetiedtsesgriveslsi on
oot AFSRRRbR T Moo sty e RGPt
petjerds priordo amhefrtiotdes magapuies. a very appeal ing way to

A A S cod 1 om the | ong al ter nat | ve. spi oo
PEbrfronoé btdast cabctraiatirniyesestimukitédomreda ydptvothi the Bedvarspeptide
ahg afjc?sw sve%gn {hrea%é+hgell§ Q\%{‘é i581|a¥e%rﬂ[l>% H:”,E u§i% 'tl'?eeDJrn%ﬁ Eb%fnegative
isolation kit (Dynal Biotech ASA, Oslo, Norway). The resulting CD8 positive T cell culture
were stained with PE couplet Pro5™ MHC pentamers (Prolmmune, Oxford, UK), followed
by antibody staining with the flourochrome coupled mAbs: CD8-APC and CD3-FITC
(Becton Dickinson, Immunocytometry Systems, San Jose, CA). Both stainings were
performed in PBS+2% FCS, for 30 min, 4°C, in the dark. The Pro5™ MHC pentamer
complexes used were: HLA-A2/ Bcl-X, (73.152 (YLNDHLEPWI)(SEQ ID NO:42) and HLA-
A2/ HIV-1 polyreaas {{LKEPVHGV)(SEQ ID NO:39). The samples were analysed on BD
FACS aria, using DIVA software (BD, San Jose, CA).
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the sane gene. Bcl-XL plays an inportant role in
cancer as it has been directly linked to resistance
to conventional forms of therapies and poor prognosis.
The functional inhibition 4pf Bcl-XL restore the
apoptotic process and render neoplastic cells
ﬁﬁ?ﬂﬁgtlve to chemcal and radiation therapies,

ereas mani pul ati on of cancer cell lines to express
high levels 10 of Bcl- XL results in a nulti-drug

S:@nﬁqrwﬁeé Qlkgrepgnses agatisk Bebh darfyedrapifed: Bl - XL

I e L
anﬂda;iop&ﬁaw@tmd BebXicie peoducedsirdsh dddeng slteroative spk@aw’mle
L
dé?tflggﬁducﬂﬁ tlma/[sr@x BCéésehﬁarmfr@chSxi petdirs by amihserted region
(BBt g SN Ef . Rt here it R 4 frgf et for Tcols
cBacdr phtterdd wblfsmmlt@dmlsamﬁﬁes re(QRBL()noh&im red fremt)@@!ds @b ach
e PR, SRS OO TR o AL AR B btleces
dupspfuenthe vesypthesivedsevel chﬁdetdsap@ﬂpétmdpatﬁdﬂmg 1@1‘

(R RTOISER I NERH, sk s Y ST RS P SR e

pm DIHDE RWI) (3D 2N O: 4znﬂum1bﬁs4aﬁw WYL]:(SE@@IN(BLQS};BCI-XUGQ

AP AEPTRE RN, e S QElephaSg 0 o) o
)QMt QJ(M\FFSEGQ@S)(SEQ IPBLO:#9)Y) and strutidndd RBintrem Hidt-AZntancer
oS el oitnc s ELBPIY el e B ARer Pt ifod nas
plu@,udmgiyttlmen Erowet totithigegeffacties to isatiflt fuotor kpacificlyTiah cancer

SEHERE Bl 5t i DR o SR 8 0 sk e
eiGinpe lp:teﬁtmes $B¢IWL9LMTBDEXL1% @eEX 4K, aridoBdliprehz4) lrycancer
p%%t g%}/ fg I(arélgirﬁ :q&@_;,e gth? %éaféll re%l%rgl | ﬂg%hcigéJrPHEQ A@N?)?east
chinie @Gﬁ@tﬁﬂma@/arﬁymhmes;ﬁmm :]genest aClpst Gt df tisdsaifourris-X,
AR CRRRO R FrIoReS o g i Pyl st 2%
sﬂnﬂav@ﬂevlﬂd}n X% par 1(°821K) YLk, RN oUBERit Exandneinelandma
s Ry BAR B A SER AL S R AR B e
féspfohm&@:mﬁat le&itond oS thes€lr pditidefReRuist BnSpatif igbtees examined
breast ca?nscgr pa :entsgﬁ%a Bsatn tr%:gnuht)e< Fes%gquevgéjair%‘? BEIL)EIL%S&% whereas two out
of six examined HLA-A2+ melanoma patients hosted an immune response against this
peptide (figure 6a). Four out of eighteen examined breast cancer patients hosted an
immune response against Bel-X_141.150, Whereas we detected responses in PBL from one
of the two pancreatic cancer patients examined. We were not able to detect a response in
PBL from any of the five melanoma patients examined against this peptide (figure 6b).
Likewise, we detected a response in PBL from six breast cancer patients, and one
examined pancreatic cancer patient against Bcl-X 451170 (figure 6c¢). Finally, four breast
cancer patients, two melanoma patients and one pancreatic cancer patient hosted a
response against Bcl-Xy1es-174 (figure 6d). As control PBL from 12 healthy HLA-A2+
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The bcl-x gene is transcribed into two nMRNAs t hrough
alternative splicing. The antiapoptotic protein
Bcl-XL is produced fromthe long alternative splice,
while 5 proapoptotic Bcl-Xgagis derived fromthe short
alternative splice formof this gene. The protein
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dé‘r@ttﬁ% 9.’:'%’ ggﬁlﬂ(ﬁ' %8 ég%gsﬁ(?\gh%ucege B(]:IOX %Q&tﬁ&?%@ﬁé JdeteEd in PBL
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e(dEiblﬁ cYptogis fursBor(. AN/ RESRIon( E;mﬂtﬂge ﬁp})ﬁm@ac’[tve breast cancer patients
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peRIM\EDINEES ESEAst Bol-KGr4b)coulBOe-oxtersgl with7sfrequency at about 50-
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t ed
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responsia cagced phitarttedf diftss pinsigia againBBhoth geph\;d\gae of t ?e
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RIBAAIETAREQ S NPR0J Sha BB KM, L 7aNEFESMSKIS AR B No:51)
peptide. This method has previously been shown to be highly effective to identify tumor

specific CT1. in cancer patients. Indeed, strong and frequent CTL responses were
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48 individuals were exam ned. Inportantly, no
responses were detected-agai nst either Bcl- XL173-182,
BCl - XL141- 150, BCl-XL161-170, or Bcl-XL165-174 peptide
in any of the healthy indivgduals (figure 6) Bcl XL
specific Granzyne B release in PBL 5 Using the G B

dQe'cE@ggal‘ﬁ?t I?c??(e155 mggL F\‘/ﬁﬁ‘(?@%cﬁ‘ﬁi NS5 Re&GhEdrdatients of

et ect ed cyt ot OXi c function.
differnt orpn, We mrer glde &f deted apesporee pa2intiiNeByreastsin HLA-A3+

PBRAS fur BAtdr éxarr(lﬂ d IF!’Q%T} c?ﬁcé?‘%%h%?éé@@ﬁo%d@r@@r& Q@ﬂ‘neﬁ%rs

reactivity agai nst ure 7). bat h
aperape nursberad poiosaspagic erlls 06 stardard x@maaﬁ@ebé@ cells), four
od€4rs @r%Qa@PEE‘ n?eigr@ EM s%o%@%tw%%xar%%@d Fb%ﬁ&rbgt?c cancer
speci x1 control we included
pathsés aewell qu@nfmut of fopy exanmnqct)nmhpi@ﬁnméﬂr%a)mt@nw(f gure 10).

3
BSOS RSdle Sitraf Wai (e B LLAAS+ healthy
tr@wh@tsew em@@&@br@%dﬁmwaht ect ed agai nst
Bcl - XL173-182 in breast cancer patient no.17. FA CS
anal yses of Bcl-XL specific T cells The spontaneous
occurrence of BCl-XL173-182 specific CIL in PBL from
Expmple 4 cancer 15 patients was further eval uated using
FACS anal yses and_ Pro5TM MHC Pent aner staining. PBL
Immgpogerisity otMebdin eancespatiends 36 were stinul ated once
invitro with peptide and the CD8 positive cells were
Sugwna¥ed. This culture was stained with the
Hék&mé?deﬁgns%te %%?W‘?ﬁs &%ﬂ@ét%’ T-Eeﬁa@éc@hﬁioﬁwsarfcawﬁaleﬁ% Thus,

an easi | Yy det ect abl e pop [ation of pent anmer ositive

we degerbe %’@ﬁt@f“{?ql{ﬁHM’gAﬂ)' @ub)dleﬂi—At’iﬁést@Bed cytotedir [Tscellresppnges

d‘eO%‘HR aiBm of dp showed
a?ﬁ%ﬁ#g By gﬁcléss%&l%h?%qg@%ﬁem f%& I I?l\_ﬁecr eting

iftkSucfioncel | s when anal ysed by neans of ELI SPOT

figure 8c). Additional HLA-A2 restricted e
glidesil fmr-wwq 1) asaatit-inhibitieg mespber ohikekc 2A@mly that is

ef Q%@ i 84dy&RbfocHe dHFdrERI8BA aRfd EaH \Jﬁlrombtéﬁﬁﬁﬂtﬂ 8h transfectlon into
SPOT agai nst BCl - XL118-126 (TA

nrq\mtmga) my¢ioig Gels. dgl-1 gh@arggpmgmggp@miesgwwat in a spectrum of
héM\M&EX bN%ﬂH)t&p%Eth%hQnﬁﬁz)an&rﬁ bIHy&oid R, Q@theﬁyé\% & Mcl-1

weak spont aneous CTL response in cancer patients of
have heangaporisdifen sinupher e hUmak Ransept inaluding prostate cancers,

phhPefR LRSS 'rﬁél&rﬁbrﬁ@%%@%c@&ﬁbﬁbﬂan%‘éhcéﬁ%ﬁents and cervical
Add|t| onal Iy, we scrutinized the inserted re

cqu?blaﬁdvqﬂgsﬁ ofll cFRNiolYREhesytinteukamir Erfehl) aﬂéwn /bM{-mﬂ\&LL upon

rér&p‘éeﬂi% ®eLL gﬁteéntél $ighar Ibbés BRARL- kR gﬁ%n@p@sﬂrére@d B ISlure to
resi dues. Sub Se(q uent 9i/q:ﬂawe synt esized t

aﬁ@@ﬁ BEletaEDg BT ¢ Eyifine Roelsgye. M plays
ah iSpPeht wlelif %éﬁﬂv&:ﬁ'@%@@ﬁl cesQnl tRs NYard it hadlB&dn déMRonstrated

scr utinized PBL fromH
that mice expressing a mcl-1 transgene under controf of its own promoter develop B-cell

neoplasias with high frequency, ranging from follicular lymphoma to diffuse large cell
lymphoma.

HLA-A3-restricted responses against Mcl-1

To investigate whether Mcl-1 is a natural target for T-cells in cancer patients we examined
the protein sequence for the most probable HLLA-A3 nona- and deca-mer peptide
epitopes, using the main HLA-A3 specific anchor residues. Subsequently, we
synthesized six Mcl-1 deduced peptides (Mcl-14g5.454 (YLREQATGAK)SEQ ID NO:52),
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A3+ cancer patients of different origin by neans of

ELlI SPOT agai nst the Bcl-XL165-173 (Rl AAWVATY) (SEQ I D

NG 50) .and the Bcl-XL149. 157 (ALCVESVDK)‘( SEQ I D

NO 51) peptide. This netheg has previously been shown

to be highly effective to |dent|fy tunmor 35 specific

N '4293 0, EAREPLVIRAL) éﬁtﬁ@@ Nb"ﬁﬁerelel 3 QQIS@GQFWR}}BE@!D NO:54),

responses wer det eCt ag al nst

¢Q|1A~A HASERNSEQD BEYSS). ri\ﬂ(é-émeza (RELRIRALYKYPEQ ID NO:56),

I\%Iﬁ 23§£4§MII§QED@W SB6) NE:520 LRd E&uﬁﬁ&&ﬁ’B@ﬁbr‘ﬁﬂ-ﬂ@Dﬁﬁ cancer
nst e Bcl-X165-173 i n"HLA- A I n four

p@? lerjtp peditisram anigin for f@a@t\”%a@ﬁﬂﬁ* tn@ae |p@nfﬂc595(ﬁal§'§9 @Htﬁ@e’&@e of the

Eﬁlfi?’@?fa éb‘?dﬂ% r?rgﬁrh%l SrdYHERG bebh SRV QJ% t%gﬁsf éffflblﬁnt for

Ya " st anda deviation™ > 25 per 105 c f our
iderdifieation of tomer epesifichdd lﬂﬁ@@%ﬁ%ﬂe@éﬁ insieed, stoRD aa%ffe‘a#ent CTL

r& A %gtee%ﬂgd SRk t&o‘?\ﬂ’é“i%‘érwébﬁéépﬁ Bé@n%%n&\ﬁ'datlé&ﬁs of

e out o our awnne | oma patients
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xam ned as control flgure
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(é%?@@’ %‘:%fd%rnéﬁeas%@m%%tnh%@r 6fha<’iHE| épe%arb%e% 1oy ﬁﬁ{dard

recognition in cancer atlen s. Thus,
d@é@mﬂ » &5 epoti &ﬁf@d LRnditirae patiendhostedha ASPPesR @Q&Htsé MC' -1 300-308

;f)Yé A %ﬁm ‘i\ﬁ(‘f éxan%§e@9@!\r)§§+ ﬂé‘ﬁ@ﬂe‘aﬁ@cancer patients

er| ve rom means of
mﬁhed @O OO respprieAdgdIngBhe Mcaéssmapfpmﬂ: wh@)eas @na of these aiso

A d\ad eﬂ'%'t Rk 13%0%3”&5@@%39{ sk Eﬁrﬁredzthé P |pont Qﬁ‘bat‘le?ats suffering

expres In e nonoc entlatlon and
ﬂf@ﬂbﬁﬁé apid ddsintif Qd/a rﬂsp@rrsamgﬁ@éft Melrlos-nt 1 tWe phidess eatleﬂts As a

M@éu%ﬂlf&ﬁ# ll@he%k P&A'Ahﬁlﬁgﬂa%ﬁé‘%ré‘h%ﬁm%cp ﬂﬁ;?cﬁ'%ntly,

survival In a spe t rum of natop0|et|c ce
responserere deteztediagainetfeithpethe Mel-dehd: o thelMardte s peﬂ/t@psn any of

to hddithy aonﬁggguﬁéeﬁg SRS RS r@&n?es%mq{e St Bdhinst any of

Cancer I NC rost at'e cancers pancreatlc
thenadsiiional e Metdrdierives peniides irasw o8 thegsaaeernstients @e healthy controls

(Qﬂghgﬂt E nd cervical cancer, as well as B-cell

ronic Iy hocytic | eukem a (B CLL) and in AML and
HUALA Urpeftictacgespnses ageiist Glcl-7pat i ent's, hi gher | evel s of

T%Avejsti%ft@ wﬁétf@ﬂ‘%% ﬁ%rr{aﬁ}réittglge%i . cta ||n%ﬁcér Datiehts we examined

achi ev ete rem ssi on ter Sln gent t erap
thenprotelin $qﬂuenmayfér eanoskeiobable HaheA1 @@na- ﬁﬁ@ ecghinef @métd?n

E’@é”ﬁé‘ﬁ @k nin gﬂk ﬂﬁ}?@&lﬁ&&r‘xéhﬁr re%l?iu%g” §u6§ﬂéé;ﬂ|yl fehas

strate m ce expressing a ncti-1

svmtae@gaéh‘eurdﬁ@érdaﬂ@md paptiges (M- 1ewns (7 ERDIga(&kH @ 2 NO:58),
A SRR g oty o e e foRoon
Mcl 1339 347 (AGVGAGLAY)(SEQ ID NO:61)) and scrutm:zed PBL from HLA-A1+ cancer
patients of different origin for reactivity against these peptides, taking advantage of the
ELISPOT assay. Indeed, CTL responses were detected against two Mcl-1 derived
peptides in cancer patients of different origin (Mcl-14g6-175 and Mcl-1477.4g5) (figure 12).
Overall, three out of four examined HLA-A1+ breast cancer patients hosted an immune
response against Mcl-1477.485 and one of these in addition hosted a response against Mcl-
11e6.175 {figure 12). Additionally, one out of seven melanoma patients hosted an immune
response against the Mcl-177.1s5 peptide, and another of these hosted a response against
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30 HLA-A3-restricted responses against Ml-1 To

i nvestigate whether Mcl-1 is a natural target for
T-cells in cancer patients we exam ned the protein
sequence for the nost probgble HLA- A3 nona- and
deca- ner peptide epi topes, using the main HLA-A3

f L
P ot P 2 B GHER neRASAARL iividlBls werg exargiped.

Immzm@;\mm@ee} wereNetesyd against Nlﬂel' 1@@‘353]@63 175 O the Mcl-1477.485

opPIERAGS o B dodegre k1“5 103

McRIflcFRaPHdR) leSEDse® NO 55), Ml -1300 308

ORI LB 8N B s Rl e am g npases b

réflacingthrapameat pogitinn 2nitsa bettetiMiifeAB atchor re;ndmefr@mely Leucine

(REF A B SRS S P AR
deteoted it bvchBrebsiglahyerghfiérds egdingt dcl- 11;odsaﬁit2l (flate anot shvwmo Likewise,
t {i«%?e;raté RESL [ﬁr@e%rg%nétfb A0GENe Hﬁ%td'if e H!é4§ Qﬁergstnét[eé PBBlice Mo

requehn res nses wer e etect
1M das ﬂ.Q%iﬁllS\[@d(&E@)tD N@ﬁO) at mailicos 3 geabiabing medWo peptides Mcl-1477.

1"??& éﬁ@ﬁsﬁ? (%ﬁl Waﬁ)?\?‘g*gcﬁtﬁg?% é{‘] exam@@EQ ID NO:64).

HLA- A3+ breast cancer patients hosted an i mune
response agai nst one of these two 10 Ml -1 pepti des.
Thus, five breast cancer patients hosted a response
agai nst M 1-195-103 (responders are defined as

aver age nunber of antigen specific cells 1/2 standard
deviation > 25 per 105 cells), and three patients
hosted a response agai nst Ml -1300-308 (figure 11).
Additionally, two out of two exam ned HLA- A3+
pancreati c cancer patients hosted an i mune response
agai nst the M1-195. 103 pepti de, whereas one of these
al so 15 reacted agai nst MCl -1 300-308. Additionally,
we exam ned the PBL fromsix patients suffering from
B-CLL and identified a response agai nst MIl-195.103 in
two of these patients. As a control PBL from 10
heal t hy HLA- A3+ indivi dual s were exam ned.

I nportantly, no responses were detected agai nst
either the Ml-195-103 or the Ml -1300-309 peptide in
any of the healthy donors (figure 11). Simlarly, no
responses coul d be detected agai nst any of 20 the
additional four MIl-1 derived peptides in any of the
cancer patients or healthy controls (data not shown).
HLA- Al-restricted responses against Ml-1 To

I nvestigate whether Mcl-1 is a natural target for
T-cells in cancer patients we examned the protein
sequence for the nost probable HLA-Al nona- and

deca- ner peptide 25 epitopes, using the nmain HLA- Al
speci fic anchor residues. Subsequently, we

synt hesi zed four Ml -1 deduced peptides (Ml -1166-175
( PAEEEEDDLY) ( SEQ I D NG 58),
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Mcl-1121-129 ( SPEEELDGY) (SEQ I D NG 59), MIl-1177-185
(QSLEIlI SRY) (SEQ I D NO 60), Mcl-1339-347

(AGVGAGLAY) (SEQ I D NGO 61)) and scrutinized PBL from

HLA- Al+ cancer patients ob2different origin for
reactivity against these peptides, taking advantage of
gibeusdthrELI SPOT assay. Indeed CTL responses were

det ect ed agai nst two Ml - erived tides i

Araestall maligiangies fer efaﬁraféf?rfzsﬂ gv ORfertsin BRSPLors SipRpling 11ys renders
tAe/ haflgtaht dellb eBsfsRant 2 endof¥fdialdpoptbli ﬁ@mﬂiubs wEll é@éfogenous

exam ned HLA- Al+ breast cancer pati e ts Eag
sfitpi ech ascbppptierapgaindrosamd radiphon g SRtFChYRARPagRReeN i
humaf@dhddrosreneh ek s fr@:&ﬁi@@r%ﬁpr@gﬁbrﬂlﬁit arﬁfbbcptdﬁlﬁﬁot&?@ in the Bel-2

12
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ahBSRRNSA Dlay §aﬂ_|ﬂ% dgnmymglem felidtivn @ tuilee céﬂ—é*oﬁ% and survival, the
restricted e Mi-1300-308 Was increased g
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eﬁgﬁi}%% S\)/(\E REdich6r B@@%Mil)}-ﬁﬁféﬁd&ﬁn céiftd cdr%@&e@@rﬂharug resistance, the

avéq?E(?lDNO ont anous i mu

CP@étS‘éF@'e%f af&@t@%ﬁ@édﬂmﬁn@t apy Wil vae@ﬁ@éhewameeﬁ%s a very
eREfdwdw Va) iR cAR8L2 (data not shown). Likewise, to
generate nore i munogenetic epitope we nodified the

HLA- Al restricted peptide M| 10 1177.185 (@S

| 1
%’%Eﬁ@%fﬂ%@:l PBmggéncﬁMcEppﬁﬂoﬁ(élmosthg %\%‘%{eg%% Bf?péph@e binding

uysad thase ta searchigs sredicdeg I"SFRPNEEED capra@atiants. To this

eRd, sp@n@ﬁé@%‘ﬁ&elﬁ’eﬂ@tﬁh Rbd doBLEg B?ﬂﬁét%ﬁ n@én%ers of the Bcl- 2 family in
characterized by defects in apoptosis signaling. Thi

prigTiesWiering Bomaingl#ash funwhm@sf '@s | RANGH9ETIG eANSRE 8@@&6%1%*

BRI AL 8hd BUL iby n?e‘én%i EL[@PO@'X‘P&@ QEnceSIf BEMX speefid CD8+
as chenot herapeutl c drugs and radi ation. The defective

callsdp P&siwmseanser prtgnsYARFORAMESDY (lP&ipestiansr FALE SIngs.

Tfaiiémﬂoee\!tﬁére%%@%!a%o% trfyﬂt:rraraeméa; éd&oﬁ’é@ﬁ'&h Besk rpmst@.ﬂs might be
rotein Y, Bcl -XL, and Ml -

bB@diyvappEfquetherggquﬁ@ Va@mtlm@ap_nsigar@g[ ﬂréd argherefore of

shibdthitial ﬁnﬁ;n@fhe@%ﬁﬁ@%l@e proteins for vaccination
pur oses i s advantegous because dovvnregul ation

jticsy eleyast @fdhg bigaglicanrriPalipte PeIsessHPdwmperiie R, eight of
tHé@b@ﬁent@%r@Rﬁe%@wlﬁtrédmﬁWﬁh auéésilbﬁseypbmmerﬂ@tawaby In two

since survival of tunor cells requires 10 functionally

patienty @t AEndens 'dh np kd LBefrnozS%tﬁ]ﬂn%/fwl:@ﬁe’ierfibﬁ'aﬁettﬁﬁﬂées tere
delebBbRIBER patiéitd Bhd P@vilisly received anti-hormonal therapy but no

chemotherapy. Similarly, we were not able to detect any responses in patients with
primary localized breast cancer prior to chemotherapy. Thus, in breast cancer patients
Bcl-2 responses were only detected in the patients who had received chemotherapy.
Although, tumor load may play an important role, this might indicate that the immune
responses are introduced or increased as a consequence of the treatment-induced
increase of Bcl-2 expression. It points to a scenario in which the combination of a Bel-2-
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antigens that plays an insignificant role in relation
to tunor cell growh and survival, the selection of-
antigen deficient tunors is a well-recogni zed
l[imtation. In addition, sigBce elevated expression of
Bcl-2 famly proteins in cells is correlated with drug
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mightde the prime antigen, whereas in dtseases such as CLL where Bcl 2 and Mcl-1 are
co-over expressed, simultaneous targeting of both proteins may represent a more
effective strategy than targeting either molecule alone. Similary, Tanaka et al described
that the presence of another inhibitor-of-apoptosis protein survivin in breast carcinoma
was strongly associated with expression of Bel-2 and with reduced apoptotic index (Al)

and poor overall survival. A similar association between survivin and Bcl-2 has been
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conventional 51Cr-rel ease assay. Mreover, this Bcl-2
reactive T-cell line was capable of killing a
HLA- mat ched breast cancer cell |ine, whereas HLA- A2
negative target cells was %8 not killed. These

findi ngs shows that cancer cells indeed process and
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that the incidence of vitiligo in patients receiving
EBxagpiandt i ons was not significantly higher than the

i nci dence of nel anoma 20 associ ated hypopi gnentation
in patients receiving other forms of therapy.
Padiiletvespiael y, no serious site-effects have been
reported in various vaccination trails against
self-antigens. Qur data taken together prove that
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The above peptides, in 1-ml aqueous solution, can be administered either as a

solution/suspension with about 100 g of QS-21, or as an emulsion with about 1 ml of
Montanide |SA-51 adjuvant.



5 would be to target both Bcl-2 protein famly and
survivin especially since they execute their
anti-apoptotic function though different cellular

pat hways. Exanple 5 10 PepfbPde vaccine Bcl-2 protein
famly peptides can e.g. be synthesized e.g. at the
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sol.ut.i o (LR Baxter Healthcare, Deerfield, IL) as a
FIRPSPSC a final concentration of 67-80% Lact at ed

5 Ringer's in water. These solutions are then

sterile-filtered, placed in borosilicate glass vials,
and submtted to a series of quality assurance studies
including confirmation of identity, sterility,
general safety, and purity, in accordance with FDA
gui delines, as defined in I ND 6453. Tests of peptide
stability denonstrated no decrease in 20 purity or in
t he peptide concentrati on, when these peptide
solutions were stored at -20C for 3 years. In
practical circunstances, patients will receive a
vacci ne conprising about 100 pg of a class |
HLA-restricted peptide with or withouta class I
HLA-restricted hel per peptide. The 25 patients are
vacci nated with e.g. about 100 pg of the class |I HLA
peptide in adjuvant alone, or are vaccinated with e.g.
about 100 pg of the HLA class |I-restricted peptide
plus 190 pg of the class Il-restricted hel per
pepti de. The higher dose of the hel per peptide is
cal cul ated to provide equinolar quantities of the
hel per and cytotoxic epitopes. Additionally, patients
can be vaccinated with a | onger peptide conprising the
amno acid 30 sequences of both peptides. The above
peptides, in 1-nm aqueous solution, can be
adm ni stered either as a solution/suspension with
about 100 pg of @QS-21, or as an enmulsion with about 1
m of Montanide | SA-51 adjuvant. 35 55 Patients are
i mmuni zed e.g. at day 0 and nonths 1, 2, 3, 6, 9, and
12, with the peptides plus adjuvant, for a total of
seven i muni zations. Wth rare exceptions, the
vacci nations are admnistered to the sane armw th
each vaccine. The peptides are preferably
adm nistered s.c. 5
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the group consisting of : WSLKTLLSL (SEQ I D NO 6),
PLFDFSW.SL (SEQ ID NO 8), YLNRHLHTW (SEQ I D NO 10)
and NI ALWMIEYL (SEQ I D NO1%) 3. The peptide fragnent
according to claiml1 or 2, wherein said peptide
CLAIMBagnent is an MHC Class 1 restricted peptide having
at | east one of thefollovving characteristics; (i)
pabl e f bi ndi n, nol ecul
1. wiborpisted i igenfebeast ik peRiOs PP R Red St Eqn ey 15 amino
t BeidasBds Rfivddeorh e B dritaln, whick 2pablisesaf sdyakiice selected

Uaetohe aruBrrorse e o ALV eC TaGag BENomR ARy e aa

gﬁggbgzggwgﬂzg E@Sﬁatluo&s mni?gnbv:@ibarlllm 4 ILL$U|\3[§J|’_GA (SEQ
8 Bl s Tl S IEEaPARREBADS Y S e ) o

I easbrivnel (384 |Bﬁ?¢<§ BWMRWWF(%E?'PSNS@?L%R%#TEWL (SEQ

IO %t?)swévwc L ST RGF 1 FesaBe P @ g grgdnt

epi tope peptide. 4. The peptide fragment according to

i e

Kebgroumboristing bChwi SLITLLSNESHASD NO:6), MLFBFSWIESL (SEQ ID

pi\héﬂW@ﬂﬁF@M&%&ﬁ@%ﬂp W e b E@m e

fragment according to any of the clains 1-6, capable
cltin ne .J esponse
. pdpFerctdegfbnhal Sieptiiio o SRBRT i PedoE Hf6Ent s an
t IMHT Caissd rdstbctedvbesthieinaving st iehsttome df yhedfolMd@hg Gleasderdstics;
HLA- A nol ecule or a MHC class 1 HLA-B. 9. The peptide
fragment of claim8, which is restricted by a MHC
Cl(ips scdpable/vf bipelvigds thes@lhescl icA fotaculetie whichulgs restricted at an

conS| %%II,‘ py%1 erg%%lg{“éf%, ?1%;"313% of"&é“%.fbgme ’f%ﬁ %}3 ﬁi@%f hhtffnaximal

r est r fecbesty biythéliChess2 HLAImol@hde (Rpalde) Winictgisentheahost 50 uM as
cl ai

t HLA-
speci %éé"@%efc@@f ﬂe-'g a'rsg%ﬂlgw ﬁ'@g’é‘fgc?éﬁayc%%sgfl??@mﬁmHLA- B7,
HLA - B35, HLA -B44, HLA-B8, HLA- B15, HLA-B27 and
A S TP ek AR A AR P e
at a frequency of at least 1 per 10* PBLs as determined by an ELISPOT assay,

and/or

(i) capable of in situ detection in a tumor tissue of CTLs that are reactive with the

epitope peptide.

4. The peptide fragment according to claim 3 having a Cs, value, which is at the most 30
uM.

5. The peptide fragment according to claim 4 having a Cs value, which is at the most 20
uM.

8. The peptide fragment according to claim 5 having a Cs, vaiue, which is at the most 10

LM,
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or a decapeptide. 13. The peptide fragnent according

to any of clains 1-12, which,is derived fromBcl-2 by

substituting, deleting or adding at | east one am no

adihd peptidedtagment acchriinglopinyy détherchameit6. aspadlelpfrjiciting a cellular
I's capable of eliciting

IIQI%H%EFAS?E@ JZac%’m&?:prtahl n a PBL popul ation of a

cancer patient at a frequency of at |east 10 per 10"
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capa eliciting

pﬁé@ﬂ&dl%%mqfefyuiemfamcbé@m'ﬂﬁ Bn of a patl ent
having a cancer disease where the Bcl-2 protein is
e>|:<|_pressed 16. The peptide fragnent of claim15, whe

ge papliderfragmasheiciqing & shistieresincias byreMbdepss { HUA species
CQBRLEH oM RE gfupRBABLRRF BILACA 1TR{LAGAMDA-AS quLLpdAmg and HLA-
chronic lynphatic | eukema and chronic nyeloid

| édkeni a, mel anoma, breast cancer, cervix cancer,
ovary cancer, lung cancer, colon cancer, pancreas
cancer and rost ate cancer. 17. A vaccine conposition

caﬁﬁpﬁgﬁ'q@dra@mqnéeﬂ AR, MReD ibEpstictes) aHld-tFve pepti de

fragment derived fromBcl-2 according to claim1-16 or

3\,13{ Eg %}aﬁtla@a{?agn%@ggfc%eémﬁg é@ﬁ%% %%gzc%ﬁiw @g InHLA-B species

r@@iltebﬂeatﬁ@dm tﬁ@.tdu@%onmxﬁgrw p%h)membﬁes }?ﬁ% tﬂxgt HLA-BS, HLA-
ow n aracteristics i) capable o inding to
t%ésd'"a&%z %\' Ycule to which it is restricted at
an affinity as neasured by the anmount of the peptl de

| e mefedERiet S ol e PR e ol o) PRbootcs

asr adetayeptideed by the assenbly binding assay as

descri bed herein, (ii) capable of eliciting INF-y
-producing cells in a PBL popul ation of a cancer

pdhe eaptidedtaganeht ecpoefimytocy af clheest-12, yiech it @érivBLsoraScl-2 by

det ned S n capabl e

PUETRG Rl B Pl 1o o ey RO esber s hat
are reactive with the epitope peptide. for use as a

t | .

T3t SRSl RRBIACELA5 SRR I Rvseehdael cng
i B -@Erothacing ¢edlls éda PBL ipeptiatain of faf motarpaliedadt hdrelyaentaypf at least 10
c:ﬁtrof(%gag_ ef fect against the cancer cells. 19. The
v 5

hposition according to any of clains 17-18,
wherein the conposition

The peptide fragment according to any of claim 14, which is capable of eliciting INF-y -
producing cells in a PBL population of a patient having a cancer disease where the

Bcl-2 protein is expressed.

The peptide fragment of claim 15, where the cancer disease is selected from the group
consisting of a haematopoietic malignancy including chronic lymphatic leukemia and
chronic myeloid leukemia, melanoma, breast cancer, cervix cancer, ovary cancer, lung

cancer, colon cancer, pancreas cancer and prostate cancer.

A vaccine composition comprising an isolated immunogenically active peptide

fragment derived from Bcl-2 according to claim 1-16 or a nucleic acid encoding said
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21.

22.

conprises an adjuvant. 20. The vacci ne conposition
according to any of  claims_dy-19, that conprises a
peptide fragnment which is restricted by a MHC O ass |
Hip&p#deniodgmoarit eviiensin ea‘rﬂipﬂam‘dedragmnh isan NMegtGlaks T restyietadpeptide
2@39%#3?[85&3% o hee‘%olmﬂ\m?g‘ MR Rs ds HLA-B ol ecul e.

) € vaccl ne co on accordi'ng to any of clains
17-20, further conprising an innunogenlc protein or
pept i I [ I

?izgngﬁp%écbfeﬁ%‘mqgsts ﬂ%r:l&%tg% f% IR dt@ wr’hédrhn it 1@‘?&%’1&&1 at an

pr ot edfinitds measuped bvrﬂﬂ@ apsiot pldhe ge@i@fgutiﬂatwawb@mhﬁif maximal
21, vv!;]gr [ r
bel ong o@erf/g)?tg? "IéS% l&e'%‘ Big%%ﬂ@ﬁog Ilﬁgg%@tr“'% g%tﬁh%rgﬁ?tlso hM as
is a petetrmnad bnthel aseembin bindipgl astayas desferibe heraipopt osi s
or a peptide fragnent derived therefrom -60- 23. The
vacci ne conposition of claim 22, where the protein or
peipt i dapdhieagfradiiting INFoy \peatiuicing celimjinl st Blopomifatioslof a cancer patient

coor B e BrabafiBfL ol PR SRR MBI AR SPOT assay

adj uvamd/oi s selected fromthe group consisting of

bacteri al DNA based adjuvants, oil/surfactant based

adj uvants, viral dsRNA based adjuvants and

i rfiidazahiendflit siésdet@Sion k kiumafispar ofCid srifatiast regctiveewith the
vacci t| on according to any of clains 17 to

24 a%@t gg;gggﬁer anti-cancer agent. 26. The
kit-of-parts according to claim25, wherein the

antd . £ACEHe@ ntl S _an antibody 27. The kit-of-parts
accoursgl ng o claim 25, wherein the anti-cancer agent

is a cytokine. 28. Use of the peptide fragnment

agGRNAbdik N ioRhctdrahg T éaamw Mr@r&@mb&;h@ BiidiQ'the
ex vivo or in situ di agn03| s of Er esence in a

c PrRcbetioniniasrrecippted patiant f @fﬁectmsﬂ‘ 'Qﬁ”s aving g sptaxiceafiget against
t ad M8y dmactive with Bel-2. 29. Use of the peptide
fragnent according to any of clains 1-16 or the

vacci ne conposition according to any of clains 17-24

| TheRGcdmednisdsition aeordingRsbasritimé ar-18t Reerbin@Bé BBMposition
or prevention of a cancer disease. 30. Use according

t GOPYHRFAEANMERe di sease to be treated is a cancer

di sease where a Bcl-2 protein famly nmenber is

expressed. 31. e accordin 0. an | ai 30 i
ESReTe eorisasten caraona sty e 36-1Er BHl Sarairisgs g ggptide
cmgm%ha \mgcrofs r@sth@@my 8 MHE Tl s MRLIAGR &Wuieﬂﬁ boselbingtion with a

chronjc | eukem chr oni i d
! O6R ¥ R earce by e eSS A dpe.
ovary cancer Iung cancer, colon cancer, pancreas

C%%%cgr?edc rrru:?ossgt%}u eaccorgmg to any of claims 17-20, further comprising an

immunogenic protein or peptide fragment selected from a protein or peptide fragment

not belonging to or derived from the Bcl-2 protein family.

The vaccine composition of claim 21, where the protein or peptide fragment not
belonging to or derived from the Bcl-2 protein family is a protein involved in regulation

of cell apoptosis or a peptide fragment derived therefrom.



23,
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32. Use according to any of clains 29-30, which is
conbined with a further cancer treatnent. 33. Use
according to 32, wherein the further treatnment is
s &he eam@thef qcoompotitien gt daip 22¢ avhsieshe prptesd ocepiioe fregmpyt, involved in

radi ot.-her Y. r nt. W th i mmunosti nul ati ng
s[ﬁ%&’ 'ﬂ'&8§(?em§gﬁét°§%jesrn§‘pr‘b\f'n93‘r eatnment with anti bodi es
and treatnment using dendritic cells.
The vaccine composition according to any of the claims 19-23, wherein the adjuvant is

selected from the group consisting of bacterial DNA based adjuvants, oil/surfactant

based adjuvants, viral dsRNA based adjuvants and imidazochinilines.

A kit-of-parts comprising the vaccine composition according to any of claims 17 to 24

and a further anti-cancer agent.
The kit-of-parts according to claim 25, wherein the anti-cancer agent is an antibody
The kit-of-parts according to claim 25, wherein the anti-cancer agent is a cytokine.

Use of the peptide fragment according to any of claims 1-16 in a composition for ex
vivo or in situ diagnosis of the presence in a cancer patient of T cells in PBL or in

turmnor tissue that are reactive with Bcl-2.

Use of the peptide fragment according to any of claims 1-16 or the vaccine
composition according to any of claims 17-24 in the manufacture of a medicament for

the treatment or prevention of a cancer disease.

Use according to 29 wherein the disease to be treated is a cancer disease where a

Bcel-2 protein family member is expressed.

Use according to any of claims 30, wherein the cancer disease is selected from the
group consisting of a haematopoietic malignancy including chronic lymphatic leukemia
and chronic myeloid leukemia, melanoma, breast cancer, cervix cancer, ovary cancer,

lung cancer, colon cancer, pancreas cancer and prostate cancer.

Use according to any of claims 29-30, which is combined with a further cancer

treatment.

Use according to 32, wherein the further treatment is selected from the group
consisting of chemotherapy, radiotheraphy, treatment with immunostimulating
substances, gene therapy, treatment with antibodies and {reatment using dendritic

cells.



