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1 PROTEINS BELONG NG TO THE Bcl -2 FAM LY AND FRAGVENTS
THEREOF, AND THEI R USE N CANCER PATI ENTS FI ELD OF THE

wo bMERIJ0ODN The present invention rel ates generbdT/PKR@4/000799

the field of cancer prophyl axis and therapy. n
particul ar there are provided isol ated apoptosis

PRIJHERE gFr\ch 79 fiie BEPS '{:ﬂﬁlll_f\’ AAPBRAGHERTEOTHEREDF, AND

are capa ng anti-cancer imrune responses.
THIRB IUSEC Y CﬁNQEﬁiePHEIENd'\S such proteins belonging to
the Bcl-2 protein famly and i nmunogeni ¢ pepti de
fragnments hereof in cancer treatnent, diagnosis and
prognosis is provided. TECHNI CAL BACKGROUND AND PRI OR
Fﬁﬁ?)@henﬂ§ﬁ@® | of resistance by cancer cells to a
e variety of chenotherapeutic agents poses a ngjor
obstacle in the successful treatnent of cancer. Drug
r
THESR A bR Rty o 8 f 285 o pRER By,
paricLladthere aieugjovidetisplatedi apaptosistreqidating pisteinsor gepliglefiagments
t
o RS B Rt Y L Ler Bl BoRAT28! Speciely, e use o
suethproteing belonging to tbeBplez protgin teriliand onmunpgrilicpeniige fragments
h(e?eto?[gltéa%eroéeattr%@nt”hataa ﬁ%‘ﬁd S’rb ﬁE‘féE’iE P&t ential and
cyt oki ne sti mul e searah tor protelns
responsi bl e for drug-resistant phenotypes has
i nplicated the anti apoptotic nol ecul e Bcl - 2.
Overexpression of Bcl-2 plays a role in the
TESHNIEepEACKERAUNY ANBIRRIQ Tn | eukaem a and ot her
apopt osi s-prone tunours and, consequently, a poor
prognosi s in various human cancers. Bcl-2 belongs to a

Tfrlamewomwelptrcﬁtrealsi@ncet tvecapeer-c2lls tona Wide vieretyraé ghemetherapeutic
en htg 8% oé' I}Tﬁaﬁcg nogglggl;e?rz E)r%pstugg&sf@ n%%e'npsﬂﬁéqﬁér Bﬂquresstance is

opseved 1 aibiged sangedif egnest calthp&|M@yeneq¥laglsrr13§ontrlbute to drug

ré8h l}%@%‘?g{cgfgh@v@ %%%Et?\/aﬁugrqaéxﬂﬁsﬁﬁ HEth¥ Grud by Mgpﬁﬁﬁrﬁae pumps,

_ xpressed 1 n nany cancers in .
mujiatipns ob Hrvgdanosts, apd tadurgtte initéaiel abrrdesis. RravRIEPR ohapapidsis can
I 1
&S o FVERRT bochatRfe (RIS Teerfiof 88 fre (K engndr embrane
phtentialandfcytakine strmotadion. conf ers resi stance to apoptotic
stimuli, thereby contributing to the pathogenesis and

progressi on of cancer. The process by which the
Thamseaichier nrmméembm foedrogmesistantahgnetypes Rag implicated the
o R ol gL Bol e Bbasin B BAELA e e gevelopment o
diug resistange irsleukaaiia ﬁe@ otfﬁaapoptqseﬂ prone dgoeuis aad.aeasequently, a
WLt C . :
ng't @Pgﬁ%slét"fon \%QB%U'M %E'sztglél Za%lél&fl 46 a"fﬁll\l_'ﬁfw Broteins, the Bel 2
faroitys thet ruemhgrStqﬁ @/hiﬂbrfa@\lﬂ«ﬁtﬁ japppiabist Ha:eofﬁmlv ingiudes poth proapoptotic
fn& %Hh{ﬁ&lp @é?g' /ﬂﬁBh%S?hec‘Q%%nBSMér@ rh% |-b\é‘?<9rts its
rom ger ol ecuil es are process
aat@anoetotmffehtswwam nlugwestehas hees fmw V3 C] crmreé@cﬁrSéed THeany
0 :
cofiet PERIRS it CobRieid FHIaEPIR (85 Bhogh B ARR p3FielRaemias
apdhmphemas. conblnatlon of an HLA nolecule and a
peptide. f a specific T cell is not present, there is
no T-cell response even if its partner conplex is
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present. Simlarly, there is no response if the
specific conplex is absent, but the T cell is present.
wab@soewhani sm by which T cells recogni se cel | BCBEDK2004/000799
abnormalities has al so beenzinplicated in cancer. E.g.
in WO2/20356, a famly of genes is disclosed which
TRLS BY-0GE£3 ShAkkal BdIiaP drdgssm%bQéH eid?e§s¥5n‘1evé?§ §f that protein
expressed on cells surfaces, can | ead l ysis of
confers rigapiance ko apoplajic shaeli, fther e@rﬁ@trlmﬁ'@géﬂ @‘@l@é‘“%ﬁé%'s and
pr(ﬁfrgsrs;o%doftcgn@ the MAGE fam |y and are said to_code
for "tunour rejection antigen precursors” or "TRAP"
nol ecul es, and the peptides derived therefromare
Tﬁ\Ej\})%cre%jb WhRA thd ngmr'ﬁahéﬁllrﬁﬁ\hhé’gys@é}ﬁ'ré&ﬁﬁlseg Eand ;ré%{% to foreign or
4, nonapeptides are disclosed which bind
afiefempfenialais asp@pigk oneT Enpastaptiasetl the systess isdhe Haﬁe" "eSpOﬂSG
Tﬁls"r@ébotngg r&i_llﬁ’f’égLA ! thlp eF‘Q:ﬂeflé fdcbynisd arﬁ’c?fn?ér&éilmﬁth d%ﬁﬁﬁéx@@ of £ surface

particul ar nol ecul es, One shoul expect

molaulesp@rep&nes au_m@@leykmyt%ﬂretlgﬁna\(M)é@ustéutlrwhe hyman major
h%&&%ﬁﬁatlghé/ %oﬂnﬁle§'(l9pl'd) é?f?ﬁseptlé‘és %E pBpfidts drf‘ Gér‘i’\}e@LfﬁJn?Iarger

possess ferent HLA enotly a resu

malroest whigh ,aaehpr@pes&eg é’ﬁ/tth%ﬁﬁ' ar Wfpjé'btﬂ e Rreseu |thﬁthA/MHC
mRASAUREThé mter%ct'ﬁ:‘?]e& it deflls Ié'lﬁd\cgf'ﬁbﬁﬁég & ﬁL@@Pé’étﬁg nsor%ts{rfétéﬂn Fbquiring
t herapeutic ramfications, these are on rel evant for
aj Tngalthatus apecifisifema particulargambinatiep OF-IETA"%ﬁéHQ?‘}ﬁ% andrgpeptide. If a
PéCIﬁCST vl ik n%?ér@?éﬂtsth@% is RBtT- &ﬁ%éﬂﬁ\sg B{/érpip ﬁ§ p%ér‘é@n‘ﬁplex is

romtunour associated anti gen )

Prasenly Rimidly slbergris ng &espopse 63!%2%@1“@ qumpkﬁim@ilsﬂ‘bé?m the T cell is
pkdsthe) in the context of MHC nolecules. However,

although it is generally accepted that nost if not

all, tunmours3 are antigenic, only a few are indeed
ThE‘Fﬂé&HSﬁEHn%y‘Whléth célgn%@odrr@cemuuapgtsnd?ﬁqgmre%m%ol ben

readily control él\(,é | mune_system To OvVer cone
ig 9%203

irpplicatedinranger- cﬁwg mrﬁ@ﬂmfaqseaﬁ iscisplqsgr anich are
p%@séﬂqﬁt‘& de’ﬁh@é@kﬁiéﬁ n?ttﬁn A8 e&prasdddUrscaik Shrfaces, and can lead to

derived peg mel anonm, the tunour for
IWisi &f the: WEnouR e Hy Sﬁeﬁﬂ%PTb$ Toese gengsrg refamed fnas thedfAGE

fé?ﬁ@rr a’i‘ﬁta% %§|@% cORNBF Ftliinolrlej écﬁé«?@rﬂﬁﬁﬁ pRELHPE" RRTIRAPNS
have been | nduced bcérvacm nat| on and sone pat| ents

"@@élﬁsemw‘eéeﬁtﬂﬁ?l ieq therefrimparegefergdite aglty@auerejection
¥ehr TRpgt, of the peptide epitopes used in these
VaCCI na tion trials are nel anocyte specific, and these

pepti des cannot be applied for tunours of

IIWWJ g@bm)ﬁ&@a&?h@ésnare Ridcld3ed WRIcR birkkiBt8s ALRM 1holecule. This re-
t hese er ogeneous anong tunours from

feipnaectiggieses dhategiven taﬁ&n@\qn seqafiity of Dartismiarpapbidessionpagicular HLA
nicalddehd SIIMNCEDeBRS b&DEulat RNEYE o biRY! Bhé‘ QILF\t?ﬁ‘oléélﬁé but not

coupl e of years a nunber of tunour specif szm_ptl e an
Ot"iegf‘eﬂ'@s 'ﬁvﬁ'igﬁﬁc%{ﬁeaseqd@fé@fs'@@wﬂHala Pﬁ%ﬁﬁﬁéld'f@feftﬂ Adghenetypes. As a
ré‘s@l’i CRhiR idErRYiBatRRe al pﬁ?tﬂ:‘i.ﬂafr bestidd astheitdFEpantndVins alsp'é'&ﬁ'lc HLA

tel onerase. Apoptosis iIs genetic program of cell ul ar
molgcelechas diggnostithans &hp'@pe@mc r@ﬁbfpﬁaé@,n% t'mg aremly relevant for individu-
aRUABARAESh{ QIR RILApHABRPEANt Mechani sm i nvol ved in

cancer formation by extending the life span of cells
favouring the accunul ati on of transform ng nutations.

Tﬁ'Hé v |é’ \N@ll leStaBlishB8 RHt |p)épt'|dia‘%¥H|thé§8’er%H"ﬁ%ﬁ1 t@ﬁnohh&ssfoéﬁléd’antngens
i nhi bitors of apoptosis proteins (I

(E,Mfé can apéwgaﬁegﬁam@g@s&w B B MRRNORRS (CTLS) n the context of

MH@RRfCuRE SHoweVeY| éﬂ'hBudW‘ﬁ isl gPREdI besbpAsd MBEmBSt ift AR all ABmours
genes invariably up-regulated in many types of cancer

but not in nornal
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tissue. Solid malignancies overexpressing survivin
i ncl ude lung, colon, breast, pancreas, and prostate

weamsennas wel | as haemat opoi eti c mal i gnanci eSPCT/DK2004/000799

Addi tionally, series of nelanoma and non-nel anoma skin
cancers have been reported to be invariably survivin
aROShtlgekR; ol 1w %F@%Hé&ﬁlﬁin%hogémé iH e \seRsd hal®fouPpdBFRession is
cancers sug%ests a general apopt osi s

reaghly spRtraliad by the imodnesysigiessi on, a notion

substanti ated by the observation that in the case of

col orectal and bl adder cancer, as well as
Tecyeemedhisrigitation sevesaldmmynotherapeytinstugies A3weeen ipifated, e.g.

vakdidhtidRs With Q'WALW@QE@ p@ﬁt%@ qsdr%eléhd?ﬁg‘ttﬁ@ﬁhoﬁ t5r Whiththe largest
I'sS undetect ab in normal adult tissues. These

nefkeaeh @fl- é@fmg ww haspegyy Pb@raptﬁﬂ%%ﬂ Roweifyl {hilesponses pgainst

ahﬁ’éJhs‘Ha@g BESH Inftluddtioy NRLABEH Arfd PHSOIRIs %Eﬁenc@kﬂ H dhplete
| ast decade a | drge nunber of have been

"Ffﬁ@ﬁlpﬂ of thgirgireape. dlaveves st afdhe B?Pt@PL%)'tPﬁe%US@QJ iphese vaccina-

tiBh ﬁa@%ﬁﬁélé%éyﬁé ébe@ﬂgpén%ﬁhéég'ﬂ@pn&@sséédnﬁ s Fiel i@ umours of
survivin | s overexpr essed in nobst human cancers and

npnﬁn%artqcm Qsiain. FyrtherAtors. expreasion ekthese TAQS iseierogeneous among

tFRORS %hﬁdlﬁérghtspa%%%'na cﬂﬁ)évérﬁ‘&é/r? afong. nﬁé%éﬁﬁesfdﬁamed from one
t herapeutic CTL responses. 4 The SurvivVvin Elrotel n and

petientJdewemer.Jurigg éfnglagttq%plsm yeaHe pdpsiher ef WawupgpesHic peptide an-
ti§ers, Unipl H& %Qprb@sefd% a@ﬂuﬂwb‘éﬁoﬁdlﬁé’rén%ce&hh% e |dent|f|ed ie.
fncorporated herein by reference. Survivinis a 16.5
HERR2 Mberpland dglempraseei n containing a single BIR and a
hi ghly charged carboxy-term nal coiled coil region
instead of a RING finger, which inhibits apoptosis
AppEigsieds agenetinmregrardl sellyan suipdesaps ihibitian akRepptosis has been
shiy G LR ihpBrSft hedPaRSH ifgived id BSn&? 'F&nféﬂé’rh B@ekthding the
survivin is nearly identical to the sequence of
lifer $nap 10h eelisdpyouripg thenaccumulatipn of ransfarmingmutagiens. Survivin is a
ré¥enBy IR ftifdd hERpETIIa%d fafilfof RAbItEH ,ofhbéﬁoﬁy ?ﬂ;@éﬁé (Ps). In a
t he exi stence of two separate genes l'ica in a
ginbatoens-axeERs SR AR &P &f a%cwt 4 meitiep Hﬁﬁ@qrvts suvyinpvas idgpiified as
oRE ofl2abp ?&%s@ﬁv:ﬁ%b@%‘-r@&@§@d EPRahy Biped et Eancer but not in normal
Functi ona , Inhibi'tion of survivin expression by
tiggier Sglid @@l'wnmeg OMEFeYRrassinth Y ryiindec!pdsRRg. GolRs Efre?ﬁtt pancreas,
ahS%FBstteﬁe oBndERes g a’slma%aﬁ;baeﬁ@ FhafigiidneRs eﬂd&ﬁidauy, series of
r owt h. 45. 523 dj scl oses the isolation of ]
"mﬁﬂoﬂﬂ%@“(%fdﬁwmﬂaﬁ‘)@ﬁd;ki”tcaﬁﬁ%'ﬁ haesbegicieapiedio bg 'ﬁ’(ﬂ’@_b'y survivin
pB&itiRs T%E%R/el%ﬂﬁr‘égﬁoﬁ Bﬁs&WnH'lr\/ hﬁsﬂ{&ﬁeﬁi EhncaiRtu Ug&éé@@@bﬁéral role
and ot her nol ecules that bind to survivin. )
ofapeptosivmhipitiop infusrqup SEogression. apetinotubstantigted by itheobservation
et FOfMRaSe Bf cdidtBetBMand BlhdieP ESHRY, sl a6 dupdHIsstdIRE, &Xbression of
wherein an amno acid residue has been inserted N or
sarvvirt yahassociatedowittygn Hifavourgkle gragepeis.da ceptFast \fuAvivin is undetect-
aBRAN ﬁaﬁﬁ‘al aHui't ﬁss%@@ ClHels€ %hér}éct@f@t%%%ﬁ/ Eb@fwrﬁé’scz?' suitable TAA for
pepti des should contain key functional residues
bP@kﬂJ?Q'@é’“‘f and tierApests BUrPPSEsS: Trp at position 67, Pro
at position 73 and Cys at position 84. EUrlng t he past
decade nunmerous clinical trials_have shown t
Thealupng the lagidesags 7 rsos peraben & Té\é\éaahgbﬁ%fh'deat'fieﬁdmf@ are

ré’cnghrsE&' BPICTLs #8h g &mﬁﬁ)ahm@ %B%fexﬂﬁ'ﬁ-l(ﬁfiéﬁnctg@ ﬁashlon As
clinical "course of 'the patients, however,

Sé%@’ék'srﬁ’d?reixﬁﬁs%'ﬂ mqﬁﬁf‘ﬁméi‘ §é’|“@}5§a%‘§/'”l‘l@§'°f‘ rﬁ’f ﬁ@ﬂ@p%rgresults In
ifcPeRSd RBBHoSK PhRIfIeEindiay SBRESs 8 $4r§8SorMeRRBLIIBTOfesponses.
the tunour cells. For therapeutic Strategies targeting
anti gens that pl ay an insignificant role in cancer

growm h, the selection of antigen deficient cancer

cells is a well-recognised limtation. n the case of
breast cancer patients, however, a paradoxical role of

Bcl -2 protein has



been observed. n primary breast tunours Bcl-2
negativity has been associated with a worse clinica

wonisom®73 Addi tional ly, it has been reported that/DK2004/000799
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overexpression of Bcl-2 progein is correlated with
oestrogen receptor-positive tunours nedi ated by

T‘Pﬁ%sshﬁmproﬁﬁﬁ SE& ﬁ{ Zﬁo?éﬂfép&%l%sﬁg‘éﬂ& fherdb P@ ub¥ RERbLEAre disclosed

region o € prognosis o
i &g and §56.gé5 h23, wlqugum@rwosatﬂd ihereimby (aferenee. Syavivin is a 16.5

t
R BlashiEbioRAT Pori AR Mindle B bE o hghR rrgedebd termina
cotes tailgegian msteadrof @Y Y&slinggr, véhich inhibits apaniesis ieflieask by growth
ol 3)2\N|%ré§ﬁél thFninangiFéFl*@B JPI@ cell ﬁr%%r%%soﬁh%enf&% c1?r§g2for survivin

expressi on oestrogen, /or t resence

imneatlydddniica to ket saqnnnczﬁ of Effegtoc et M@?@Qﬁ ReeeptarrictEP&a1), but
onkhtel in thB% Bﬁfé I!%EH(?H gr%saé%geﬁm WedefiftBhce of two seParate enes
overexpres on o I n eas cancer i s corre
duplidatetting headitethead eonfincationahcagsiingy gunavin ean be deraribed as an
s HIE IEFRS Brauk O ROHGIoR A, '@%lsﬁm S¥piGssion by up-regulating

sensitivity I n associatlon apopt osI S.

itSumatunel @ntisense @1 ttrnaas\csrfpétﬁsutbwndﬂawe gpopiosis andeigsteased cell

Jramper cell lines has uniformy resulted in enhanced

resistance to apoptosis. n addition, it has been

described that the presence of another inhibitor of

L?EPQ @h?§2§ d sEIBQeﬂh@ﬁ&lﬁgﬁ%}ﬁHH Ja dubvihth gﬁ(ﬂt 'c{%’s'mﬂ%g acid mole-

trongly associ ate expressi on o
ometsﬁhat@ng@@jthapumm protaim@ad anfibgdiemand.eiber moleewes that bind to
pH o@ 6.285 %Qﬁ%'s@rdl bﬁﬁ 59 WS&nv@Waéln\éh& &b survivin
as been descri I'n ne o astoma, Qgastri

peetrineand vadanis beresf wbarmream aming agidyesiguebias been mserted N- or C-ter-

nr\]iﬂgl tMg\mhﬁ thel HEPEREBUr T\nr"r@e(? eﬁ %r@,g% e&?&a‘ﬂ%ﬂ@%s&fthat such
'st ot hér human cancers optosI's

ne9t|®e59ﬁélnehdaionfaeramyrfenct@nal r@algu%es@ngﬁedaﬂor apentosip dst bwial position

6°PRat fosflon T4EHl i oRPEiRI 81¢1 - 2 genes, may cause

nore pronounce |apoptot|c effects, as reflected in

reduced apoptotic index. Recently, is has been shown

dJFiﬂg tﬁe“ﬁé’ét \ﬁé&desmﬁnér@ué‘aﬁ GPfiaRRR0E RGAY fhe?e&&thhtg of peptide

reaCtivity 1n patien th various cancers

spegifi¢ vaccihatien t@ggdmtlrtam@r Tiselb respongesrimreancgn gatients. The clinical

b rQUIETR

Bl E LR AEnE Mo St rRRE oo A Enpr OB oordBficy has i

nyimsc@setages hean Mﬂ@ll@@%lm@mereaﬁewméwlmofctaﬂ tygeour cells. For

G5} é’uﬁlg sfrtE ed tgrigrefl fgeﬁé ﬁ'l%?ﬂl@{/ﬁ Pﬁ%ﬂ% ﬁt foROHc8hddi Growth,

pro el ns protein
thexpglegtipn oi\ﬁnwgenaieém@atpmper asfls [5i aplhepcognispdinaation. HLA
nol ecul es and thereby eliciting CTL i mune responses
in patients suffering cancer diseases. These findi ngs
ol hecease ohbreasteancer ratienisshayesven g rrjadexicaheoleel Beh-2 protein has
HRERLBALHE dp?"f‘l bimas! e?sstt 7s BRlL8 ﬁé’%ﬁ@gy H%Eébnaés‘%omated with a
processed in viv |nto pepti des havin
wWanseselinipabputegme W@st@nﬁllm duhagsbe@@éeportﬁé tmipvw@xprﬁwm of Bcl-2
t

A 0EE0 o0 e PSSR AR A il e
re¢epiarsesponse éleme@&lntthe nv@emt&rdsﬁglqn stihe £ek2 grae. THel prognosis of

A8t BT " -negat
SR RS 1 A0l SR R PR ey ogative
t@fa@lﬂr_ér Sewetalipossibig explasatinnsifer tb%ﬁ $RSOTIMGIY Barafiprical fesults have
bebh %h%{g?éfstéat e.?u thoﬁﬁéf#e%ts ofBeR2 oRShn Sro'hf%ré%naftebﬁl%ﬁéﬁ Y Bcl-2
targe or vacci nati'on because I m€Mmune escape
regul ati on or |oss of expression of this6 proteln
woul d i npair sustained tunmour growth. Furthernore, in
the studies leading to the
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present invention, the inventors searched for and
det ected spontaneous T-cell reactivity in PBL against
w®@edosA4mes | ved peptides in breast cancer pati ePCEDKE004000799
an ELI SPOT assay. Accordi ngby, the present invention
pertains in a first aspect to an isolated protein
e%lleg%h B ob&r:fd%ﬁ %/o@th@b@s@h&a &faB-b anRigoABts that inhibit its
I mmunogeni cal I'y active peptide fragment hereof for use
cutopeoteie &uelen. in the prevention or treatnent of a
cancer. n particular, the invention pertains to
i sol ated i mmunogeni cal ly active peptide fragnents
Sl the ahove gudies proskewebirbesrepressiantl Bokp ipbreagiicanger is
oftBlated Jnmdrué FesharbeTRAU ﬂq%mwmbgu&mﬁ ALY 'aﬂf‘sé?v‘se
treat nent of cancef. n a further aspect,
ql'ﬁWﬂﬁ%@ﬁﬁdﬂ@W'@F@é daigpﬁr?@ﬁﬁﬂb/émaﬁ%%'at'@aNﬁbﬁPPPKQﬁ'S Furthermore,
g%ﬁg%h§fb&%ntd? @cﬁ@ﬁm‘f@bt%%@ﬁ[c%neeraééﬂ/hﬁés RePirieanl 8RR n enhanced
of the invention al so an aspect of the'invention
registpRes focpoptopiacipiaseitiennplas QQQBrﬁeé@FhﬂdltB@tﬁ@e gresence of another
iR bP SIS ke ﬁﬁieﬂﬂ&rﬂ%nﬁrﬁ’br‘e%@t c%%mo%né)mﬁ %tandl?Héslo\&ated
or an |nnunogen|ca active peptid gnent her eof
vgth exprassiosiof Belcd aﬂ%wéfotﬁdﬁge%wqptqimm@x% rang gyogr overall survival. A
SHAiRr 8o didtiBH BBiNeeh RUniAPafP BA-ITRAY KRS critiedtif ﬁeuroblastoma
prevention or treatnent of a cancer. n still furthe
aastie ceacarheelorpctelraneer, ped bighgrads nondiedeking ﬁymplapfmafmus in
HP&ast b¥Rin8Mal 48 i Hdét ch@lgﬁlﬁﬁérﬁcé?fceltsh%hﬂt%ﬁ%@SSO;StBS@|s a general
cancer patient of T cells in PBLs or in tunor tissue
featuie, an@exrsassionaf apfitapoptosis (gepey et SHRYIMNBR]/gr Babwigenes, may
dall§e Kote ﬁr%ﬁ&fdc% Bt tdﬁ@%ﬁé&@ écsrr@ﬁ’é@éﬁ m%dlﬁc!é@ apoptotuc index.
I nvention as |ne above; a conpl ex of I de
Recggtie it hast beleﬁ éhP\NO et suwivirg aga@pbfgg SFP‘ILWW& &' cedl regctivity in
p%tléﬁtégf’fﬁ Nhri&ls GHELHs TRl &ehifal fIFIdIh%S RbDafRP bOY 8&iirMEd Ghd
he 1 nvention to provide a netho detecting in a
sérsn@téenqshﬁbwhtsetmé apd eterle of a BcI 2 protein famly
menber reactive T cells, the nmethod conpri sing
contacting a tunour tissue or a blood sanple with a
conpl ex of the invention as defined above an detecting
@m,qhﬂgoﬂi,et,m,ﬁigqpl ex to the tissue or the bl ood
cells.” Additionally, there is provided a nol ecul e that
i s capable of binding specifically to a peptide
ﬁﬁqu@?erﬁt .noéntrohfes b&SERNH A8 dRREeRy tHak RIHE €lak8 ffestrited peptides can
| ocki ng such binding. n another aspect the
bierﬁ&é'm?cﬂ fﬁwnﬁéi'fff%fﬁﬁtsc 35§ oA apentays rQSlU'%t'f‘éﬁfqt‘?iQS Hhapshpdyin, i.e. the Bel-
zjﬁ@z%ﬁﬁi%mufyhﬁhﬁﬁta@&dé%m&f'bﬁidﬂ@ BUA® CHs8' IHIA thBleBules and thereby
patient suffering fromthe di sease an effectiver
elifitingh € ThimmKHae FAsRPRERSY Palients suilepbg Fancendispagase These findings
deﬂ%@ﬁét@ 'ﬂwatb'ﬂﬁeﬁ?b@l@f#@ﬁg Q:fthb tB%l Q?V&&H Ifé?ﬂll)}:g@é aé ?RAP molecules,
capabl e of Dbinding specifical nt
vTich are proneesrd i8rvivarky/csHs @tmréléeqs Baving Tﬁé fwmv'emll brT hese
ffntiﬁ%;s bﬁer@ﬁ‘m@%@y@omo@| PekpBaticSAHRI i Qéd’b@h@gpprBaM%% which may be
anot her aspect the invention provides the use of the
genefady ﬁpﬁiﬁatﬁi@m’ihéémf‘ir@g}frﬁ?ﬂceég'sﬁl@?elsned herein in the
manuf acturing of a medi canment for the treatnment of a
cancer disease. DETAILED DI SCLOSURE OF THE | NVENTI ON t
Tihe paeseat ivemsionelisdiases 8iat B2 jsrassestitablejarget fgnimrgunotherapy
daMét Q?ar!g@%'f BarREr Hifseés%sr@cl@% erﬁlh@él cbfuldri&ctBiCandits expression is

protein or. an i mmunol ogi_cal active peptide
Off IaRATiaRee f%l“@ﬁur'f’%@' Of) BN Quss CQ"%H'H% %b?lts thalfrﬁfét"’e target for
VREGNAhiHeBaWe ikhReERBAphy é’ovﬁﬁ%@@%tnoﬁbﬁo@bf‘ {)FHS@foﬁ'dT‘thls
famly includes several pr ot ei ns,” which regul a
apoptosis. This famly
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i ncl udes both proapoptoctic and anti apoptotic nenbers.
n the present specification the potential of this

w@e@seig7s ani |y as pharmaceutical ® or di agnost PCEDKR004/000799

active substances in cancerghas been studied with
particular reference to the Bcl-2 protein. n addition,
. ' ] LAl
el ARLENIBl sSriphey i dl brdfih PufirfR, FARG ELUER Cading to the
puaseai invertionethe inventorsssansheddonarid det¢gted spantanenu &-cell reactivity in
, n
PR SRR Bo ) il ph kS BB bRt i ho T T80T gesay.
in cancer patients against other nenbers of the Bcl-2
: . ® ot et : P, h
ARESHER, 1 Proglmt b2 aind T & ARERL Rl o A b Ele it
belespisg dmthe Bohd poateindapilegrsirdmniunoganicaly. achvreerlida dlagment
nEREY Lo V80 2k AR TR b0 oA R oolthor B 2 BBhedt In particuiar
theniaverition papaibk & isblateldiimimunagenicaiy aetivespaptae ggments derived from
r ! [ .
o fQER bRl Bong o BBy RuBf8EaTnofffidih b PRvenion
oBfreatmeall of eBeanchr. Bcl 2-L-10 and Bcl - X , preferably
selected fromthe group consisting of Bcl-2, MIl-1,
Bcl-w and Bcl-X , nore preferably selected fromthe
Inga furthec aspsict thenigveritioBeirovideshtpharmapeltigall coxipositihe c@pprsing the
[ j ] : t their oncogenic
agwée%@gﬂgé@/%@%iﬂ?% hégrﬁ%ﬁgﬁg% @%ﬁtlbg'el s that are
normal |y destined for death, thereby pronoting the
OSN350 oo B e Abbnd BAREcpsing o
isotateprotain helongisg kntbackd pRd¢in farhiyraslangymuBpyendeatiniantéve peptide
o) et £ BN bl b S RS o oo
ap @gnedicareert i thexpyéventomomisgatmentnf araneerchor i ng domai n
(TM. Antiapoptotic nmenbers such as Bcl-2 and Bcl -X
contain all four BH donains, along with the
In stilirferireriaspeds therinvemtionelates tma diagpestia i ferewi wivo or in situ
d%{g%ﬁé Bﬁt};\%i)?&eﬂge ﬁ\a%ca‘w:gr Eﬁtﬁn?@f”lt &I ir‘?‘bbL? o inttth}ﬁorel‘_s%ue that are
mal n. econd subgroup of proapoptotic proteilns,
réavtivinwills a' BRH2 pateinifamibningmber, theckieonipsigingagi peptide Biagnent of the
: ' I t j j
SR EigodhedRbaR SSorld of SUELAAT r it i tbrigT BT Cless
| HéAmedleculanda fegmes, of sughr meleatleng al t er nati vel y
spliced forns of the bcl-x and ntl-1 genes,
respectively, lack BHL and BH2 donmi ns. Additionally,
ItNe Rlsa @k objectiveasfdhe inyertive tdorwide. a Petiodiofideteetingigiamgneer patient
- K G ..
e Slcr a0 r b ol XA BafRET LIS e i ccopriing
contatting BimaRr fisstieair @ Hend Jaynpiewitlaatcompisytobthednvention as defined
oo il b : . . nt
oBE 08T BB ind e B PSR BR St oot
famly may be a proapoptotic protein, for exanple a

PBERDRLG, PRI SEIEIOBE i, BRRBISH e R ol oo
papiitiefcagniest oBtheinventomanst @ motasulerthatds pepablerf bopking such binding.
invention the protein belonging to the Bcl-2 protein

famly is Bcl-2, preferably human Bcl -2, nore '
Ipardteeraspgctioe invertiontfestaing doie mathad oftireatieg aichngar disease, the

5 nfifs &n%}isﬂ#ér%‘?ﬁirclfg%ﬁ_@%g éng%t{etﬁg?nﬁﬁiﬁa Rt thd '%%Qt?ﬁ" effective

anot her ‘prererre eI nvention

protein belonging to the Bcl-2
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protein famly is Bcl-X , preferably human Bcl -
nore preferably Bcl-X of the sequence with the primary

W@cwss»si00n nunber Q07817 in the Swi ssProt dat abEEBK2004/000799

yet another preferred enbodi,ment of the invention the
protein belonging to the Bcl-2 famly is MI-1

BisFREAEAe PR el eomon e R BBttt il imvention

thatés @MabteRﬁd»tndd@tsﬂeanﬁeallySb apeptidenfuadresnt of thieumeention and/or a
f | -2 and oth mb
PRSI P Al B R, T

ai m ng at these antigens may have broad clinical

'r\‘,\g la&m tg'r gnsect &gdr&\(e ﬁrﬁ 8?09@%?” Lgsfgc #@eepr%g%%aﬁp ep‘%g fragment as

defirsquicheseia .in THeusanufacturing efraamedicamentiforahe taatresedf acancer
nenbers of 9 this protein famly will depend on both

dfsﬁgs? herapeutic efficacy and on the type of side

effects that may follow i nmuni sati on. Wen pepti des

derived from nel anocyte differentiation antigens were

first used to treat patients with stage |V nelanonma it

DEAA Y DS On@dURBADF THEINNEYMIONead t o pronounced

destruction of nelanocytes, which in turn woul d

mani fest itself clinically, e.g. as, vitiligo or

Itrie tinmajdn cﬂzjedﬂwvewae ,pre:slehmhcaitioempudvreleosaalaiearprmemabeidnging to the

el2 braidlf AR b Roflingloslenly v PoPRle e By o dec as a

menhnadmmtmtbé prmrleaﬂmmr teemfroentaf ed:ahgqmpl gnentation in
patients receiving other forns of therapy.

Additionally, no serious side-effects have been

Tihe Bai-2 @cbtein faraiy iodsdeeasnyiermp'romems; Mmdrsregglatermioptosis This family

iiFises Bl GaRe e X 2 Eeari GERRRIES 1 ol FgSerd sBecication the

pbteagarexfitiss prteim fandfyesrphdrracduticaly or dimghpstiotilydadive substances in

cBis Raf bFal PRSP he BEE7 br ), B i, e

pbtentiflef Bbtastadndlﬁbhsphdrmabwtwbll)cénd dlagrmstlemlyraicn\le&e:hbatance is

BRfBp i e, Hou R W R m N e B TR e SRS 4ififar to those

obl'adkvemammstehhe( BchZaprotein erragmems beredfraxistos tarbife imtraguced in

%@% z P%l @n?% gg %’tl’bghrgg?f?elg r¥ oP cg? Ip %ﬂ rﬁ?yagesg{hepgrqnapoptotlc

pdesios sbartapilev oqu:Iy(L(@bnph aradalm relaiedbasc&rdg mesustance and over-

<BRBPI TP et ol P TRt By P arfiietilin e o2
picdein Sarbibe praserably, angcanhandpltqtlcfmérdm‘ tlsatadabapalblleﬂoffedaamyg immune

r%g)gleg%ent Sgﬁ%ﬁ%ﬂ eFor%aérﬁélg A é el onfcg{rﬁfﬁttilueoaroup consisting of

BgliarBdl-waMettl, Bl SA1aBsky, &mlﬁalv—ﬂ Geand EBCE)(.mpfefenabb{rwlacfed from the

screenin a t '
SR e B2 £ RGBT el S e
gmwr@heushr@ofd‘:’db@dMubhasd BtlG. peptl de fragnent of the
invention in one having a C value, which is at the

nost 30 m, such as a C value, which is at the nost 20

The iBet R adii-ago@otiafansly nofmisrs emn tmasbncdgenaieftebts hyosthibing

SRR Pl B o ) RIS oD B R o

apeyhilatEs mfa:pﬁdainen\@f rai si ng a speci f| c T cell response
as determ ned by an ELI SPOT assay, for exanple the

ELI SPOT assay descri bed herein below in exanple ,
section 4. Some peptides although not binding MHC with
high affinity still may give rise to a T-cell
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response as determ ned by ELISPOT. O her peptides
capabl e of binding VHC with high affinity al so gives

wo ees/otm7a T-cell response as determ ned by ELPSPOK2004/000799

Bot h ki nds of peptides are preferred peptides
according to the invention.10 Hence, preferred

ARSREMBSS o@ﬁ'n%%g{fibrbg?téﬂ rhify QIrRSiA Al Ieb%\‘b%@tdf fil r%ﬁserved motifs

pepti des capa ralsing a speci response

kagwn@a&gk%aomyloam Bt} dspramsiBiHy BHhBHEI aﬂdrﬂrlfé) t itHo to the

|
per L}QSfe %Igglﬁhnwfgirné ;grgﬂ%r gfl'ha@org)?&lc rﬁmletf[ﬁ’é@ d%é@%sfée ?%Xxyl -terminal
mrspbrane-enehoring G@maﬁ\s(Tb/lérAmla@@PﬂOBC @ﬁ@bﬁ’@a%@h@é Bclg and Bcl-XL
BRI éﬂﬁs& @QQXﬁ\alntshﬁPﬁ%‘ﬁlﬂ?%tlféﬁsﬁ%wa&né H%Jﬂh&%ﬁ‘am

maj or st oconpat I bi stem Cenerally,
PEgaPORIPC pEYein® UCh M@@WBW&M alt bultthe BH4 domain. A second

shB@Bﬁﬁses QE%R |cad?5ﬂeg1§nl§novJ s”?ﬁ3%ﬂﬁﬂ¢&3§ prStBHE feg. Bad and

tai'n conpl enment tactors
B(jﬁ)eqq)@p@s@ftm@ﬁcm@ thg@pqn@um ogly $heaBlHS domeingand lack other BH domains.

PEQ@d;}dngt%%:rét&ns 50& é\éé‘tlg@sda%% I\Flé?g r?t:l Flél'p‘l?i@seﬂhrﬁé Slffﬂétlv[e%h%ﬁ%ed forms

ecu |"ecu

ofithechalrk gad ek 1 @ﬁnes gespectively lagk @éﬂeandsBH% domaing Hddifianally, Mcl-
1@‘|a&|&%§faA B e%%ﬂéﬁdomﬁ Frofhs B t8IhBE- SNt glreefé)r example

and A-C nol ecul es thiat” are presente
deneribedrif efeb.of nost nucl eated cel l's and t hr ombocyt es.
The peptides of the present invention are
characterised by their ability to bind to (being

BveR thidugh&ds pieferfedrBatithe phﬂém M;l@n@hg&ﬁthbll%l H@i’(ﬂélh”@mlly has

PR STy s, RSCATES St SR AR BLRSEt RATIGH st the protein
beloAgifg.to theBah2,famllyAmAg be Hlpfodbptdtic Ardéia, foHeRaridle a protein

bty Bl (A RSy o SR 4y, i,

Ndix&- BaLAMLOUMALA3A32( WL9) , HLA- AW33(w19),

HLA- Aw34(10), HLA- Aw36, HLA- Aw43, HLA- Aw66( 10),

HLA- Aw68(28), HLA-A69(28). Mre sinple designations

IiRbRe Plefdiradsetbddirhent@in Gietintemtioh tHeggrateltr ifalonkfirey t© teeBYyI-2 protein

t he prjpar uneri c designation is d .e, g HLA-A19.
TR RCLBP P RECHATAN B T BIRPTAERERY Pl sealsce with the
prR@PEsddeysibly nufb&iFe14l b in BelBwiisrest datatidge. pepti de of

the invention is restricted a VHC C ass HLA speci es

selected fromthe group consisting of HLA-Al, HLA-A2,
Ik AotASr, préflefred b dintdnfoftRd invehtiorpp brsleis b@fonbifng to the BcI 2

PeOVREI Y e G LKn Felfiopl THEHRS e a) ok PRSI  of 8 secuence

wethieel priraaty Zetedsion numvn 07817 hethp Sidsieoteiatgbasses (or
nore preferably consists of) at the nost 200,
preferably at the nost 100, nore preferably at the

Imma]Eanther peferradl emtpgdihertald ke iaterttibe tﬁmbteaﬁbelmgaE 10hé€ Bel-2
rer.er e nost et ev era at .
PR hEE 1 petsesbhaiman Ml e PR E D oS hqiehes hith the

pﬁﬁiag,ea@fesﬁoﬁ AurhBeraRO820uD the SWitsRrobddtatsasef one of the
above-nmenti oned nenbers of the Bcl-2 protein famly,

preferably fromBcl-2 with primary accession noll
FideALEumiddrlof huwaih Batidees expresy higlareels of Bal- Zﬂ@twdﬁESQrﬁemt)ers of the

LA A L T e
chitat @ppldatiynsh avie m@jdrhﬁneérh lof §ychtan ippﬁdadh@vdilldlﬁé thednidwtion of
ecu can nment. o nown
ALl eBRbBd e TRRaSTD 5ug, e R ol PRTaon pas i aegmbers of
to thereby reveal the predom nance of a few rel ated

am no acids at particul ar
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positions in the peptides. Such predom nant am no acid
resi dues are also referred to herein as "anchor

wo eaisdu®s3 or "anchor residue notifs". By fol | P@Ir/D&2004/000799

such a relatively sinple procedure based on known
sequence data that can be found in accessible

. ' f ; o= .

8 BRAEA R b 7 70 ot ey B i o e
effpets et maydollow immunigsatieaVeen Repfides é‘ﬁt'\tﬁqy fyam eyelanores
el AOURE Dl P80t el Sy noma L vas
epyisionedthabthéd migbhlepd 40 PiopaumRedidesbyctionof eretlanecytes whidh in turn

1. . . D . . . -
NS AR, SPeF il A ol et dce
demanstyated thakthe incigenseof Mtiligo impatigntyyecelying vaccipationg was| not

Sy 4y e s B oty by Bl
pAtientsirexeiving) atherforasoftinexapy/ Addiiopglly, pp aeriqasside-effertsihave been

réﬁﬁte'&'%arﬁau@ vacifatidn trials against self-antigens.

In one useful embodiment, there are proyided novel MHC Class I-restricted peptide
fragments (also referred to herein as "peptides") which are characterised by having at
least one of several features, one of which is the ability to bind to the Class | HLA
molecule to which it is restricted at an affinity as measured by the amount of the peptide
that is capable of half maximal recovery of the Class | HLA molecule (Cs, value) which is
at the most 50 uM as determined by the assembly binding assay as described herein.
This assembly assay is carried out as described previously (2), and it is based on
stabilisation of the HLA molecule after loading of peptide to the peptide transporter
deficient cell line T2. Subsequently, correctly folded stable HLA heavy chains are
immunoprecipitated using conformation dependent antibodies and the peptide binding is

quantitated.

This assay provides a simple means of screening candidate peptides for their ability to
bind to a given HLA allele molecule at the above affinity. In preferred embodiments, the
peptide fragment of the invention in one having a Csq value, which is at the most 30 uM,
such as a Cs, value, which is at the most 20 uM including Cs, values of at the most 10 uM,

at the most 5 uM and at the most 2 uM.

However, more preferred peptides according to the present invention 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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A68 HLA- VT AV L A69 HAA- VL A74 HHA-B5 APF Y | L
HLA-B7 PL F HHA-B8 KK RL HA- RKL VB14 - QL KP

WE2005MB15 HV | M (B62) S T HLA- L V B17 HLA- PRI/BKEO0H/000799

L B27 HA- P, LMY B35 H#44 DE | L MB37 HHA- HD E
FLB38 HA RHL F13 B39 HLA- | VL VA WB40 MT R
(B60.61) HLA- UP Y L B42 HLA- F Y WB44 HLA- MI L VY

F B46 HLA- QK B48 HHA- AP GF Y | V B51 )
Hence, preferred peptides according to the present invention are peptides capable of

raising a specific T-cell response as measured by an ELISPOT assay, wherein more than
50 peptide specific spots per 10° cells, more preferably per 107, even more preferably per

108, yet more preferably per 10° cells, such as per 10* cells are measured.

As mentioned above, the HLA system represents the human major histocompatibility
(MHC) system. Generally, MHC systems control a range of characteristics: transplantation
antigens, thymus dependent immune responses, certain complement factors and
predisposition for certain diseases. More specifically, the MHC codes for three different
types of molecules, i.e. Class I, Il and |l molecules, which determine the more general
characteristics of the MHC. Of these molecules, the Class | molecules are so-called HLA-
A, HLA-B and HLA-C molecules that are presented on the surface of most nucleated cells

and thrombocytes.

The peptides of the present invention are characterised by their ability to bind to (being
restricted by) a particular MHC Class | HLA molecule. Thus, in one embodiment the
peptide is one which is restricted by a MHC Class | HLA-A molecule including HLA-A1,
HLA-A2, HLA-A3, HLA-A9, HLA-A10, HLA-A11, HLA-Aw19, HLA-A23(9), HLA-A24(9),
HLA-A25(10), HLA-A26(10),, HLA-A28, HLA-A29(w19), HLA-A30(w19), HLA-A31(w19),
HLA-A32(w19), HLA-Aw33(w19), HLA-Aw34(10), HLA-Aw36, HLA-Aw43, HLA-AW66(10),
HLA-Aw68(28), HLA-A69(28). More simple designations are also used throughout the
literature, where only the primary numeric designation is used, e.g. HLA-A19 or HLA-A24
instead of HLA-Aw19 and HLA-A24(49), respectively. In specific embodiments, the
peptide of the invention is restricted a MHC Class | HLA species selected from the group
consisting of HLA-A1, HLA-A2, HLA-A3, HLA-A11 and HLA-A24.

The peptides of the invention may e.g. be derived from known sequences of a Bcl-2
protein family member (3). In a preferred embodiment 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



HLA- QF Y I V B52 HHA- P WF L B53 HLA- P B54 - AV

BS5 HHA- P AV B56 HA- AT S FWY B57 - AT S FWY
wa2asid73 P L B67 HLA- R P B73 HLA- A L Owl HLReET/BKR0KH/000799

Y14 OW2 HLA- AL L MOW3 HWA- YYPPFL MFY O HLA- L

I VYO HA YLYFOW HA YLI OWM8 HA- ALLYV

P04 95 M- 1%&}@8@9%&%&&5*? flo QB785h SRSEX |

resi due for omever In a preferre
agegsspnmerR0T81E namelﬁw'saslﬁgt dhlebdse. R or A. Thus, as an

exanpl e, nonapeptides potentially having the ability

to bind to HLA-A1 woul d have one of the foll ow n?
Thegelentiarsof peatides- mdtoctialiybavingthe labiltydopind to a particular HLA molecule

cézi‘%é-ﬁizﬁe)@qhé(gﬁg'nment of known sequences that bind to a given particular HLA
molecule to thereby reveal the predominance of a few related amino acids at particular
positions in the peptides. Such predominant amino acid residues are also referred to
herein as "anchor residues" or "anchor residue motifs". By following such a relatively
simple procedure based on known sequence data that can be found in accessible
databases, peptides can be derived from the Bcl-2 protein family molecule, which are
likely to bind to the particular HLA molecule. Representative examples of such analyses

for a range of HLA molecules are given in the below table:

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 L, M \Y L,V
HLA-A3 L,V.M F.Y K, Y, F
HLA- V,LEY | ML,F)Y, K,R
A11 I

HLA- LY A
A23

HLA- Y RY) F I,LLLF
A24

HLA- MAT I W
A25

HLA- E.D V,T,LLF LV Y,F
A26

HLA- E,D V,AL AR
A28

HLA- E Y,L
A29

HLA- Y,L,F.V Y
A30




Xaa- L- Xaa-Y; Xaa-S-D Xaa- Xaa- Xaa- L- Xaa-Y or
Xaa- S- E- Xaa- Xaa- Xaa- L- Xaa-Y (Xaa i ndicating any am no
wa@cod/onmss due) .
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pRg preferred
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si st|i ng of
g?gf errled enbo
86&S|st|ng of
rle prefer
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20

consi sting of RIAAWATY (SEQ D NG 50).17 n yet anot her
preferred enbodi nent the peptide nay be any peptide
wa@oeosiostorng of at the nost 200, preferably at POEDRREU/000799
100, nore preferably at thegrost 50, yet nore
preferably at the nost 25, even nore preferably at the
ppst 20, yet npre prefierably at the nost , eyen norge
preferably at the nostl am no [ d conprj sing (pr
Hbhe prief er abl yAdonsi §ting of) a seqyence se| ected |LM
gfv$_the group| consi st|li ng of YLREQATGAK (SEQ D NGO 5P),
DVLVYRTK (SEQ D NO 53), LI SFGAFVAK|(SEQ D NO 54),
RLAFFARPTR ( SEQ BAND 55), RTK VK ($EQ D Na 56) angL.MFY
KNEDDVK( SEQ P NO 57)|, nore preferaljly sel ected frpm
the grqup cons|sting gf RLLFFAPTR (SEQ D NO. p5) and
RIFARDW/VK (SEQ D NO 56). n yel anothgr prefefred
@?;godi ment the| peptide may be| any peptide consisting
at tlhe nost| 200, prieferably at the nost 00, nore
DEAfergbly at {Me nost| 50, yef nore preferably at theY.F
fpat 23, even pore preferably|lat the|most 20, yet npre
refergbly at the nost| , even| nore prieferablly at th
t arino aci g¥ and qonprisiphg (or nore preferably
epgsi stjing of ) | a sequence sel pcted friomthe group
consi stli ng of PAEEEEDDLY (SEQ D NO 58), SPEEELDGY (SE§
BLAO 59), QSLE| ASRY ($EQ D 60) and AGVGAQLAY ( SEQ-
ANvgl) .| nore preferabl ed fromthe grpup
consi stling of PAEEEEDDLY (SEQ D NO 58) and QSLEI | SRY
(SEQ D NO. 60). n further useful enbodinents, the
P’Eegrﬁér ?@Fgé n%nfathblré §ﬂ£é‘ g@cn’léarﬂ:helel%%‘dgg 6 Mﬂlb%gfl (2?
wferremeemb@dlmﬁmge apgher pesidug in R A.HLABS, HLA-B12,
HLA- B13, HLA-B14, HLA-B15, HLA-B16, HLA-B17, HLA-BlS,
HLA- B21 , HLA-Bw22, HLA-B27, HLA-B35, HLA-B37,
Thug\-a83® exampleaRonapdptidespntemially Baving therqbiitysigtmnd to HLA-A1 would
, . n - -
h%r?éﬁfgn?gdﬁo% se é@éﬂ)@a?f‘ Rl AxBWAGa LX§:§’9(CX éel'EXaa Xaa

ass HLA-B speci es to

XpeﬂrX@@Yoxa@ ﬁeDoQaeé?ﬂar@a l-@(aéa\b@!bX@ SfE-KBMﬁﬁ@(aasL Xaa Y (Xaa
ECRS A B iRt esuol S mer Ffindf eaShdforontatly having the
abilitydalbinerie any piher bbptmeleculs carhe defignedi on is a

peptide, which is restricted by a MHC O ass HLA-C

nol ecul e i ncluding any of the follow ng: HLA-OM,

Itmilhbeappreriaddina thepaisamaf orinaryeis! in thenartwdl, berable toidentify
fMr %ﬁ@’\‘esﬁﬁ@ﬁ%‘in@br& a Jitkh IMER Kol fer agment of the

I nvention conprises |ess than 50 am no acid residues,

and nore preferably it conprises at the nost 20 am no
TRGS, qin ﬁ?éfhldéh%duﬁ Q tAe PE‘S‘ ékg%f fﬂéﬁﬁve‘ﬂﬂbﬁ‘%c%@é geptides the se-

resi dues. spec ic e i ments, IS a

qhgmeg,@ép:mca@omﬁsgcf@r(ﬁp@btqf the, spgcuﬁ@ higﬁ@fyglpu @ste@ in the table, any of

LLV,Y

al

-
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eyrn materrefesably i 186 63ngeof Adadnyst "rue @tﬁf@’ﬁbb’ﬁea@éa @eif has been
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gﬁgﬁgparﬂrn%ta%id? preidt8bip §P4 hifingf sd 8t thBpePfdeddmprises

y any
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appropriate chem cal or enzymatic treatnment of the
protein starting material that results in a peptide of
wa@ 2esiotmbs e size as indicated above, or it canPOEDK2004/000799
synt hesi sed by any conventimnal peptide synthesis
procedures with which the person of ordinary skills in
otn@%r fdre, | prefbRIB) @) éllaarnc ¥esiB6&s bfdae%l%n HD&-A %ﬁfe'p@ﬁtld@é(s indicated
have a sequenc i's a native sequence of the
ipthertalleiakoyeari | y msnber fromwhich is derived.
However, peptides having a higher affinity to any
gi ven HLA nol ecul e may be derived fromsuch a native

Aseeuiémitiea Byampieiof howtp preearedgntidrscofBel-2 praeintamilhgembers
c@ﬁi ﬁElh{;‘%nﬁL or 2 g o@ta \}%ﬁﬂLﬁpﬂgué&ﬁé"Be;ﬁi@bqs Bé‘s%hgé@m example 3 in

basli s of roce descri bed abov
tbmecél@p ‘Meadified PGPFé@Bd‘éﬁpom i TRus, in <Pf‘@s<iﬂ§'éQd"@ﬁntthéhEg'PWﬁ'0n the

dé'htbdé@ite %%H{K?e @5? Ré dgyp béétld%q:om%réllh? o1 fHecrﬁt'Sgt 26@ %r@fe%abw at the

e tnvention I's S cap
est 68@“ r@@rezwefetabb/ at thenpost. 36 M@tuaorﬁgvrefééq@bmtélae m0§te251 gven more
prefBrab yét%é’?ﬁb& 2b, ?@tlrh e(pgﬂe%)ol Céﬁ“e FBEC1 5, bGét Hbre preferably at the
recogni se the particular peptide in a PBL population
rmstﬂgmmo ady andogoraprisingder mpeet preferakly egngésting ef)|assequence
sEldcfddidn e qf?mpscan%%%é ¥t ﬁ@h@rﬁwmd(sﬁb @JRD@‘; '@Qaﬁ?éﬁv (SEQ

or tunour ce from a sat|ent to an SPOT assay

1B d&PBRY QREELSRY ¢BEQ 10 NO:fd more Pwéerﬁ%lwsgkﬁf:ﬁ@g from the group

C%ﬁégﬁ}ig%f @wqﬁwgwggmq@w@zlt may be advant ageous to

stinmulTfate the PBL population ‘or the tunmour cells to be

assayed by contacting the cells with the peptide to be

'I‘h|9§ta?§ ﬁ%’ﬁﬂp%é’%?ll 1 idehf¥§ p%ﬁﬁ’&és% tr‘negln(ié&ﬂ%hllﬁclﬁes the followmg steps:

Icrti or recognisin producing T cel at

selestinga @?ﬁ'é‘ﬁ'a'alt“—'?\ QH%QCUH? B&k one pusringsatechigh Fﬁtﬁébla a'yeran

p%bblgP ol cQ%ﬁﬁg o@isarpﬁgi':‘m@ﬁf zﬁidl}/&s'\gg @es@FnSé@é%X%H%ﬁtlfP f'&nchor resi-
quency i , host prefera

QUéa@QtIfSpem th¢ %@&rotgméwn&spratelm dspdatingr GP"W%@FQ nentBE% ofa
lﬂ?m@%&éﬁq c@tﬁﬁﬁéé SiRSreRGRIP t |§éﬁtfﬁ@@ aﬁ%r réé?dd@%"einﬁ Qésting the

derived peptide specif

ly-
r?%étﬁ@r@@ﬁdeﬁ—f@v\émpab'ﬂﬂyttﬁ singro F*te %%ﬁ%ﬁ‘@lﬁﬁu'ﬁ lvging the

Sl ES5P dothid Ry 68385000 LEE Rl B e
peeshusingsielizinea/ PEle populftion qflauczenn@’tna@ant@.a feagiugndyeofait ieast 1 per 10*

t TSl
F}ﬁ%Lﬁ%ﬁéncJéaYer er{ég bﬁ/ QTIE Fraaﬁ,géy é@éé&@@éd ﬁ&eﬁ’éab%éﬁlpitrbencapabmty
ofrthe mtléaqaﬁoebm inagitd lrmenquh@txétssw ChLsthat ansl reaciivevitbrthe epitope
p%E egﬁ StegNi s renders these cancer cells

scep tieo destruction by CTLs and enphasizes the
potential usefulness of Bcl-2 famly protein

h‘g) ?Eie%s’c!e’flﬁ:éegﬁ%cgﬂg prgs ‘iﬂé‘éé&lde (#%&B\‘?é% B af ﬁﬂgﬁf@mc@ Bel-2-de-

nt aneous responses
rbe@asmﬂc@atmr@g qeauengesselestad from @mﬁoll@wnegl ANGACTE(BRAID NO:1),

ot VRRNEREPRPROZSLANE A ABEL D NETS) "l@fﬂ%rL%EWéEé ID NO:4),

t unour anti gens no
Ld;éhé\bVGﬁa(SE@riDsi\lO I@Mtha$ls©TLL§t BEQ 1) fﬁ@@l) ewxcsramwv (SEQID

r{@zg?’" %%M‘Sﬁr(fééﬁ BNE% 'ﬁmpépwg élb%Eg'WLQJRHLHTWI

col or ect rosta e cancers a in leu
(SE@lDyﬁbﬁahmﬁAUNMTngKSE@|Ddﬂ@é1bf cancer di seases.
Accordingly, in another preferred enbodi nent the
peptide of the invention is capable of eliciting |INF-
In predieiérrag erebadiment the pEitidp opay ke amyrpeptide cprgistiogtof at the most
2'0@V;br€€33réb|3¢§ﬂﬁé ngdt $@ﬁ$@r@’ﬁﬂ§f&a@ly%ﬁhe2m@§t®oeyét nh@8ipteferably at
i s expressed including a haemat opoi etic mali1gnancy e.g
chronic lynphatic | eukaemi a and chronic nyel oi d
| eukaem a, nel anonm, breast cancer,
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cervi x cancer, ovary cancer, lung cancer, colon
cancer, pancreas cancer and prostate cancer. n

w@dashiem t o their capacity to elicit imune rBPGPDRE3@8/000799

in PBL populations it is almso contenplated that the
peptides of the invention are capable of eliciting

tl‘fé’ Fn%tyéd %vém@pé%?méﬁﬁe B0, L§/e’t |'no rleféra‘HN éﬂhe most 15,

BB bEs, bIRESSN oot T a@'n%%q%w{ﬁwn%Pﬁé@fm%ore%wb'v

chesistinomfoy belgnog s¢lected rpendhe bravplcabsistingal ALVSAGTIs (RFFQ ID

NERAP e 5oy PPN (SECUIBONOSY OSIMIGACISEQADMNOBE KTRLEEABY{SEQ ID
|

é%‘ﬁf‘ 1L SMRUGh SESD HO8) Wgérhrﬁg_ﬁsl'_igﬁb IR 'KAA'E?PALSPV (SEQ

1B NG R PLEPHAVLSSSEG ONQiE, RFARGREE {3858 ORGPl YLNRHLHTWI

(BEQEDINGN0), SIANGMTEYLi (SECADPaNDOE 17fmdre peiférablg sblecteddrpm the

gréhpacotngﬁﬁ% ftNI ﬁEV\ﬁwf’évﬂ@e‘Q H‘ﬂb ﬂ%e\(l_r LHTWl ﬁé@lﬂ R®:10),

eplt cont e

Eth@ NQvé)rﬁr?doWLS“ﬁTlécf&l (§E(91 rgo%& c§ven more preferably
sekepmdlftoyn the gooupdcdnsistihgofill FRRBVEISSE 380 tD N:8)randW¥LSLKTLLSL
(BE@IBN@B.on of conpl exes of HLA and peptides on cell
surfaces, which conplexes in turn act as epitopes or
targets f or cytolytic T cells, may elicit other types
Iménmtﬁmmeferres pobsdisnens tm-rpeaﬂdeBmga bk ahgasepxmaﬁmsustmg of at the

"&Q?i%b@ eéﬁgg’;%?’h{%%ﬁ @ip' %%ﬁ%,oérg nt | bg&b%%q%fys}# tyf WBﬁq_Breferably

at 8@aho125, dled rharetpesfeiappeat die MoBLA0S yéstanqre peeferably at the most 15,

<46 I3FH PiETr R AERE ST R0 i fets 2 SHUTSRGdetngis Pagferably
chhsistingas) M seiRNpOselectod framahe diong consisting b ERERVILVSRI (SEQ ID

NG SadE e PIBO SR8 SLEbE BEU GOSN b ponevmaare

(PEQLIDMOAERYMATYLNBHE ¢SEQFRIND: m@ck/evmmmvdwrsga mmo 48) and

B o T B BT e B

TRYASHEWY (SHEID RIS 3)pYENBHBEPW| ($EQ 1DIGICE i42), MAAWMSA'DNIP(SEQ ID

“@%@N%%%Wﬁ%?%%ﬁ@ W48 VSR IARAIGER BRNG) anc

VRRFISESE ALN(SEET IDDNO: AbireverLisoreqrtierablyeseiectatbirdra theegranpl

chBar 0 ¥ SRV i [0 R Ak SAFRECRRL s afRf S 40

V@(’SRI]AMNI\D@EIQIID RO: A8y andoRIAAWNATYIL (SEQ (13 MCGH45)\ur salected from

article or. ar The

b eonaind et kheE EG R ANE4eL % AREA TRt sra 0
r\hzy4a) oraeleetey foim eareuticasistifigof YNDLERWDISEQrHY NDe 42).
inserted into an appropriate restriction endonuclease
site(s) using techniques well known in the art. Apart

|ri yétranbtmer preceraideenaisidimernt qie peptida eyl any deptidideonsisting of at the

i 250 et R ol PO b8 Pl S o8 B preferably

aome mdst 26) @enandre (preferably, at #ie mOstR0C pet nedre pesferably at the most 15,

onot er a rans t | on t rmnation. s uence.
LHRTOLE sty Behe B Birtr s bl Bind (G B8 breferably
camengtmgwt)ta sayquehce seléctbd &omebé gl’ofﬂp congistingiof RIAMYMATY (SEQ ID

N5 A A KBRS R B ED, te Ab BRI R iR g grou

camﬂlstunﬁwaVMNMAT\S(SE@stN@tﬂoy an expression vector,
conprising the nucleic acid operably linked to a
regul atory nucleic acid sequence directing expression
thereof in a suitable cell. Wthin the scope of the
present invention said regulatory nucleic acid
sequence should in general be capable of directing
expression in a manmalian cell, preferably a human
cell, nore
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preferably in an antigen presenting cell. n one

preferred enbodi nent the vector is a viral vector.
w®add/owdoral vector may in addition to the nucl BCT/D&R2E/000799

encoding a Bcl-2 protein family menber or peptide

fragnment thereof conprlse a second nuclelc acid

I FE B rﬁ%‘ﬂ%} od;l—r)r/\&gtlo"\ B&bt P prﬂpééeb‘ﬂﬁgﬁbr‘ﬁs%tmg of at the

mnst 809, epdeferadin atmme glpstuﬁJOn:m snefeﬁgblxofat B2 most pGAt moggmpreferably
a8 ot EB e ithcte BB R 1REmBSCRS |t thite pfEEldRly ariflost 15,
elercnoré piicferahly et themegst H@ amiedadids ardeamprisingridumere preferably

c{mﬁétl g%g)@géhg@ngér Syaed Eré&ﬂ%é‘gf&lp%n& tﬁ%aéé:gATGAK (SEQ ID
N§2162) eBIT{D\ﬂﬁ&R%(SKéU) NO 3P ckiBF SAFVAK (§E§Hﬂ ROtSMp RLLFFAPTR

ey v%;ﬁ(g
consl,l st(?n ) q m)ne:?fEé?ﬂEact o@o%:r@ag}( arggnﬁiggtcze”r) ND:57). more
prefg@hkyrsglectedrfmmthecmom consiating of RUFFAPTHEEQ ID NO: 55) and
Fﬁw t HPV16 L1 or E7 could be shown,
Wt' g§§%$§ I\kg ctl on and tunor regression in

m ce. The |nvent|on also relates to a kit-of-parts
Ir?gés.{%rnaogigg 95%%";%‘2%?}"‘% tP{?Ethﬁ% rft}éy 'Eﬁé)&yr %étb%e consisting of at the
mgst 30 ipneferablytdi ¢heBmiost2! 09 toes prefeaally gt e srast be.d/ehmoeg preferably
2P/ R8st 26! %ve‘rm'g{ rg gréf@%{l}a@fﬁi okl ng%&eﬁrefg%w at the most 15,

proteins o ScCri herel n an
everc merepretsraldly ehibednasy 10 aeins axidd argd esfmprisingdpr mhese preferably

cBﬁé?étlng és’gec#deb% @%Q%t@d E”U{S‘ttn?é o%:ﬂtéon @@@etgkgf}@ﬁﬁEDJL'\ﬁ(SEQ ID

NEbEk BEBEELAGYHEEA LMD ShrpBRF SR ESER{D NO: wmgérGVGAGLAY
(?lﬁﬂnb'lﬁ% )V"Hcl?é Ere‘f&ﬁbl? %8|E8te§ffroh’ﬂ¢1 %fr&ﬁeébtnﬂsﬁﬁggﬂiﬁtﬁoow

at t nts of the
(&WEl%GSWHWﬁLEIWXW@m&@DX| on. The conponents
of the kitof- parts may thus be adm ni stered
si mul taneously or sequentially in any order. The

Infurthecugedd embgdiments yhebpeptide afthetinvendion Isra Reptide Wiehaisyestricted
bg%tlrgggzléégqr@ﬁ&/s AU el gfaltnk 9 HRYB :FRLAES, HLA-B, HLA-

nmunost 1 mu subst ances my
B8x HhptE 2h HLAYR Gk HhAB 145 b A-BILS, tﬂtﬁcﬂdﬁwb&,AsBﬂ e tLAB 18 bitA-B21,

r@ eB»Qé LH‘LA"B?@ U%Anﬁg%%%%ﬁﬁ_kbg@%ul:%g'lﬁ\_/ﬁghg,qg]ﬁ(lswm,

inter e anti bo ref er abl
HLﬁqﬁm@%tHhiﬁjBé‘i iid\-BAd, ||'ﬂi@°d§3W§@|@hd dEABw4 L. tDgmecific embodiments, the

l\@-ﬂt&)tﬂa@g Lrhﬁ-@@g%ﬁ%%icﬁmg pepti Gthé fﬁg{aﬁﬂoﬂﬁé{ a%pﬁble of Dinding is

stance may e a su e capable of
selectedhitomeH LA 7h HLArB3 5 EILAB44e HYA-B& drilAalB b, yiLA- B,%'l{ m@ HLA-B51
or factors, said substance may for exanple be E3
ubiquitin ligases. E3 ubiquitin |ligases (the HECT,
I'RuNCerurgfulepbodiprantsithespepiide of thednvypatiomis esptidel which igirestricted
b ‘é%'lhétcgés% |leuhA E‘W&Sfﬁékdcﬂdg@% %‘Fthe%ﬁ*ovﬁ@c% *i-lL')S@%w*i’?HLA-sz,

volved 1 n the regulation ne res ses during
HLAF @@ 3.i iirA-Byvdt HL@&W%Q*@}@@WWH'@NCM? Pid kbwcm ecul es
for proteolytic destruction. Several HECT and RI NG E3
prot ei ns have now al so been |inked to the induction
Praferaviyi ﬂtemmﬁd@fr@mmemﬁmme ipegrttion shepeisrsdesscthan 50 amino acid

él;%ce i : ard Wb ere?gbl @ﬁﬁé& & Eﬁ'@m pr o%r?ﬁﬁ!) )éch?géféi@sesuch as at

gr owm act uction an eratio
the most 10 amino acid reS|dues In specific embodiments, the peptide is a heptapeptide,

an octopeptide, a nonapeptide, a decapeptide or an undecapeptide.
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fragment of the invention.2@g Accordingly, in a further
aspect the present invention provides a pharnmaceutica
conposi tion conprising the protein or the peptide
fragnent of the invention, in particular a
Thiepeptideefithe Wemmmp@saam@ﬁlomm abovenderivedifrang a Bel-2 protein family
é"r'o?‘é?rragﬁehphé}egfa?ﬁg Bro@fﬁ \‘rSu‘ﬁtwhléI?th%ﬁ)%%%@cé# be derived can be
ting dn I mMmune response agal nst e canc
a@w@@ag erateie Faroilyrmgersbérdan agy atieapsregiestin whichiihe pretein is
e‘k@r‘é@ %bi?rggre Le'gt%'ﬁgbogl r?lgr{té tqﬁée Qt%g-rﬁgg)‘?&tle% Fﬁ’lﬂhwrhgmgmmal species
ingudingan tngient spesiest rh:ébktjamd apamate-gpacies|suct he bumpes. aased on the
BhidRe R theRlLRALNER i, thel ADEBLPH ehrWéﬂﬁorP@ hiddd
re’is a requirenent of entl tide epl o es
apesxprlaf@toé\dmmal green_zmlatlﬂwtmeah@‘ th@ p@xt@n e@rtm reat@éaidhat results in
1 ' . .
%@n&@%&%@ta‘g@ 5?{& ad ||rﬂg§:%t%t§ %Ib?\\‘/jeetr?'i ﬁ%ﬁ% gﬁtﬂégé&ﬂw Shy
cohvardional peptide mtheslsmnmadpre@ VR WIZCfeﬁletRﬁfﬁ%@ qfiordinary skills in the
quf t HLA restriction el enents broadens the
|n|ca potential of this target antigen in two
i mportant ways: (i) t increases the nunber of patients

i fioL b )
Thl pRpRicof b BT A R e AR o B ks i ¥ Slenpogy the 8ol
20/@rgteurt faeilCaeozbsr fiamavhichaisidgrivesh hlowevern ngptldeﬁé\amng\aﬂmgher affinity
5P il APA IS AR Dag B8 (Rl IR SERE S ol B imdhiting the
s&auergerbyusgbetrtqaimséelat"tworaddlmcat ieast oEamneiasitsreaide. 300. on the

[ R
CAS o o AU okl O o B Vo) TR oG PUS BloriRn gexiRth o e
@\@QtHhﬁcmel&cwgeasewﬂhhflegl icity of these would certainly
enconpass nost cancer patients, (ii) The collective
targeting of several restriction elenents in each

Apsigniticant fesiture REIhg peptidreeiiteaiswention is its kapsbilihieuraeognise or elicit
Iﬁﬁ%gﬁ’lgd@é‘ ngjf_q’e%garl\&e“? lTeceg% 2% c;}t?tgghgg %ﬁﬂ? zdggl%) ?}]Aslsée@#ic!aﬁ)ll Pecognise
thkepmtmlmrcbefp()de mamEBt population artiemetarscello bbd chres palfent (target cells).
TR IR PPy R BFA F Y2l R Epptent oo
EM)SB@Tfaesaa,rras ddisérilzdd inlrefsrence (Q)mmbah the fpldwﬂmg)bmmpje Prior to the

| ent ?ciﬁﬁﬁggﬁ Sctléo\t,'er g? Fh bgf}utlétﬁﬂﬁﬁ)ﬁ?ejbtﬁmonr cells to be

qseawdtuyecohtactﬂrm/me@pllmwghthp pawhdmtmgtmmesteduﬂterfere!pjyttbpeeptnde is

' b
c835je B ity AP ¥mo TN Y RREUAET B S (R NBR R ot 1 per
1ot pBt s u$ tHe@drBiokd By daELIGROP ep&ay@ws&phamiral Mareipneferably the fre-

conbi.natj o ith @ r sui,tahl e pe and

oAl 698 beroel PRER RettarelePrbe el T PRSI Pats, suen as at

léasv 60 bi 000 perclomPaises such nul ti epit ope vacci nes

conprising Bcl-2-derived peptides optionally in

conbination with further proteins or peptides

TheeEINSPOT aesﬁy feptesglis mGstiong tdol cembriet Bei-2 farhilyeddsived Beptide
rarein fam [or adjuyvants, as, describe

sRefts hied BReatietoogpud URHERD fa8F pPET Pl PebSPQT reactiviy

nd emer ddses coedlates Mh'ﬂlmca&)ahm;soﬂlbe CTas to Iyses mgad:eﬂsq thesconclusive

qwdgnce f?ai %ﬁ ur%a ﬁ%&% |\ée§bc;r re'cﬁ*/ﬁ%el:eg%rler a g}aécg |mpl¥dat|on of the

epi topes despite the fact that tunors generally do not

express class Il MHC. This is based on the recent

finding that the induction and efficacy of the

vacci ne-i nduced anti-tunor response in nmany cases

requires the
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cooperation of tunor-specific CD4 positive T cells.
Thus, an inportant factor driving the devel opnent of

WO aesion®s3 havi ng a nore conpl ex conposition i SPCT®K2004/000799

desire to target nultiple tigror antigens e.g. by
designing vacci nes conprising or encoding a collection
I
fl@;ng h"n ib Yhﬂ??{ e&e&%?%sg%—ﬁogﬁg?ﬁgg\%é ntgﬂaiﬁ?g%%d and complexed with
Iréﬂfm@leeuﬂes omganaer cellss Ehis nenders thesgyeancet calisisusgrpdible to destruction
2 gg eﬁﬂiﬁ‘agg%sglfh% ?égrg %I:lgs%gfrl]rée% Ito\r‘] g?r%%amellz{ﬂ%{% Ptnhﬁwmzatlon to
chatzrdrtlmgrgwm @‘t@On@SSIQCTh%\EfeWmf sp@itareousGdih- r@amﬂsa%m PBLs
r
hﬁ@’g?ﬂﬁ r?gh er}% d@r‘fts hy tﬁl_é '?%E{ﬁét%f BgloilC 9%@ rbb%d@ﬁﬁfogés %ubstantlates
thees pemumthyrapﬁwmncmntlal of thege tomowr @Ttlgenﬁrmt QiysiB dregskepncer
P ST A0 < B8 2LER R RRE: SRVt PlessBl ity cancers
utqltwlgdsng Fc@iqretéalnnrpetatmncg@rangn@@elhaemlg apdllyrapheaas, in a broad
ertain epitopes that are expressed on
%ﬁmOngn ?%E:g%%sﬁse of functional differences between
t he i mmunopr ot easones of anti gen-presenting cells and
t
A'i:@?rdmﬁglnﬁ iﬁgﬂiéé??efer?éd;%rg?&g@_@@ atﬂé Eé@amgcc%f n%ggﬂ%?&%ﬂ D&apable of
eb@iingipEsy mmﬂubmgmﬂs imi ssPBk pdpulatioarof apa(lemtdwalipg of eanper disease

W:Mr%!']eg% gﬁlgf q‘?écin P%rr? &qgggérbgﬁgi p l?dfl%:a ﬂ%‘?@%@ Hlﬁtlé %%@gr[%gq( eg

chrmloganplpnt@slelntaenga ared d:rs"onué\myelmi Ipelpaterrde,sneiénwme. breast cancer,
BRI o gl bl aETolp BhSE 8 Rt g ot

cmnd;ehl various materi aI S such as adjuvants, to produce

vacci nes, i nmunogeni ¢ conpositions, etc. Adjuvants,

broadl y defined, are substances which pronote i mmune

Im edgitiorstedheiFcapgointd glicit inreurzetijespenses of PBhppp@atices it is also
ﬁﬁ%ﬁ\%gastéds&gpmeﬁ} §t|(?ers df [PI'?e lﬂpérﬁlibﬁ a@ed&%b\r/?,g)[st of eﬂ&tlm){t(ﬁ%cﬁmmune

reﬂmnsepmecsvtp,l lteatrlesszIQMngNISSlmngélme ey bt demarsirated by providing

| UV VI
R BoDisRbe & BSianiiftl by MRREGIAB ideq it g gejoctabl
lattel, pad esing buclt Bom@edéfgr invhermhistanhemistry stta\angs\msjeted’um a tumour
anti t
(8l 51 oL v o on B8 JRLfRbta Hiutieh: Aoy, o
further elgorfmantcﬂmlurelbmnmn)emdebf headhveotion |sélpatntns eapdbdesof in situ

\, . .
BT 2GR s BT BBk B b o R ite
saponi n extracts have al so been suggested to be useful
J | t1ons, ) ,
78 e Rt DB o FRRSlbb R aiE R cabdty to
biral tohit Astolenliles resgltihg ot the pteSiontasen of compéxesiaf blm_ and peptides on
BB vl Pkt ey SPR o0 O obEIpL BRGHAET cells, may
ehmhtptherstgpmfamﬁwmamesmnslésn such asaBicek respBixsaspeasdtingfin the
f ' r

PRl 4B S B AY EorSecR o S Tplatt e P Bitprsiiy
(DTHpeptiiate The daagwetytpetdﬁ emrewﬁe espereetis dafnrteldeascampoesstandrpalpable
ar‘r‘a%??t%ﬁ o s eaotf?rﬁeéﬁ'oh Bt ﬁeg)%pﬁ& &0f tﬁ“ﬁh‘i}
protelrn or an enpr es I'n gueh as e. g a
dendritic cell (DC) capabl e of present| ng to the Bcl-2
protein famly or peptide fragnent thereof to a
T-cell. Adjuvants are any substance whose adm xture
into the vaccine conposition increases or otherw se
nodi fies the i nmune response to the Bcl-2 protein
famly or peptide fragnment
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thereof. Carriers are scaffold structures, for exanple
a pol ypeptide or a polysaccharide, to which the Bcl-2

w@easeiw7s am |y or peptide fragnent thereof i sPCEPRROE/000799

of being associ ated. Adjuvamts could for exanple be
selected fromthe group consisting of: AK(SO) ,

T'ﬁla N@&cﬁ% corﬁgon IOG]%QU%T]MI ith &I’ﬁ@pre@érgrﬂveﬁl &Qﬁ)aY £8mprEe a nucleic acid

kaol I n, n dr oxi mur a

eArqsing # @eatein kelgpeing to th@rwmrqtemﬁa@&mn a mt@sénaamm thereof.
%‘ﬂuc@@ Qacld hTa?Qﬁﬁsy ncBeggH?BWhe |ab@llé‘mé'nt’ &éd%ﬁ@tk—:-w's%'ﬁ'ﬂ BRptide

orererr 0 as nor -

frﬁg@@etSyTh@ Rugigic pcid-reayfar examnle by IQNAarlﬁ s ILNA, KiNAw PA. preferably
ti(elnl?cleléihﬂal NRYJr -gl ycero- 3-

hydr oxphosphoryl oxy) - et hyl ami ne (CGP 19835A, al so

referred to as MTP PE), RIBI (MPL+TDMtCW5) in a 2%
mg%k@r&%‘aw ﬂqe%gv&w‘ n?awééo%br‘slaa Rﬁ%ﬁﬁ'éﬁ?@ﬁm (688, such as
and its various derivatives, 1ncluding |ipid

aprexpiegsion Geetpl. MuaergsuMegiars @lp@(;allatph,e anghthe skgled person will be able
té Q Lfieﬁjl‘egd:tHrVZF‘% sp%ﬁ@Furﬁg‘sé‘%Btve@ér may, for example, be in the
ynuc oti des AU

for exanple and poly
f%rm of plastaid, eosiH mlr%mp@am I qh[mm&@meog hg appropriate nucleic

aéw%%ha&&%%épyé‘ msé&\eoqﬁfovtns Ragbeky & 0aRady w,srbcéﬁrré’se#&léxampb

ertussi s nbers of the genus Brucel

DNAp@S\@M bednssriediniean BPproariatmieNelion, emﬂp'ﬁl&'ﬁ?ﬁ&ﬁ S'W(Sb@l)&g
té&ﬁ'nl uBs walH hbvi$ ﬁ%é@rﬁﬁﬂa@? fré thenRéte §Zla)seqﬁén% &cbdrding to the
der | vat| ves, chol eratoxin derivatives,
lru/@nwaﬁhq/\é,@tormmy fagihergwre gRmBpriseyanerRsmare pé@tsigaal sequence, an
IF\\Ede cé’tfonc%@ or %Brteerﬁérﬁékééhe% aﬁ Qﬁr%'nt:gr%iérﬂe@t a promoter, and a
ntani de | SA-51 and . Preferred adjuvants to be

trggeetiplipm termn@tlorhmwn@% Thlffdeg@é mey |3isougomptise Aediiera gequences.
C%‘Alsft'n\,(ﬁ% of FM%‘BI@\%CM@ ?&ﬁélﬂﬁg b WY S of RYS &&Hﬂ)cﬁ\eﬁfs%ploys

Seppi c, gium, prefera Mont ani de | SA-
stﬂf@ﬁ&l@@uora@phmgvﬁ%wfaﬁfea@d@wmtala PErRERNskled lra@je@vtaﬁh% vector is
%@Qb%%n@p%é@f&h%ebt@?lcﬁ fpﬂ&n&'ﬁ’r@ AdiieB418 bp&EbAGinked to a
sequences. Yet other preferred adjuvants are viral
reINRIYRRISISHr agl] srangnee disasting ggprgwgn theggof in a suitable cell. Within the
sl:éBéjé\‘th& Bl‘e%ll\t' ifRHEon §él8 r O&ﬁat@&%ﬁ%‘c LR85 .8n& should in general be
preferred adj uvants. t1on referred adj uvant
cagabl¢ poditasting exm@ssmfsm agpenBefiatceld ptmrﬁblg agyugnan cell, more
n use. Montani de adjuvants
pﬁ%l%g\r;g?négill eﬂrgsn%ngé%ggga Bel giun), may be sel ected
from t he gr oup consisting of Mntanide | SA-51,
IVBRE BreféiRed &Qnem AHél8s 5$ﬁal7\}éctomléioﬁéi %étecﬁ’hay in addition
206, Mont a e | SA-25, Montani de A- 720, Mont ani d
to tha. nugigic Wﬁ%ﬁﬂdd@ g B2 aigin fepmly éﬂﬁ"&@f pspepte, ffagment thereof
c%’ﬁh?@é g@cdn%’%u%@ﬂ) ad\@%q%@héj@eﬁc%&r%7 rRNtsaRuorl §81?§/%t'de The
tani d , Mont ani d and Mont ani d
Tmeéfséﬁwtﬁtm Pplryﬁﬂttﬁ’é '@P@i%ﬁféb ﬁ§|i3§fﬁﬁ ﬁr@”b‘he IBRMPoNgisting of B7.1,
1t A-Pang MBAKLani de | M5 and Mont ani de | SA-720, nore
preferably fromthe group consisting of Mntanide
| SA-51 . Montanide | SA-51 (Seppic, Inc.) is
oi | /surfactant based adjuvants in which different
Thaveetot may alsarbe achadieriabdecipn Buck ashar atgenuated bacterial vector.
} t.
A@tgﬂué‘f?& BQ&E*@ @EétSrs%g&?q%Lséﬂa }neorg?rgf‘pba f 2! Héi“e&géa' iffnune
respohsesoat the sitesanf infeglioo @ed @@r&ﬁwrme E)tﬁemt sgqembirngat bactena may be
[ I ] r
BESBEVECIHS, BBl e Q] coeud PR S BT ol the group
cohsisting. of @mzqne(lmeucgv@ncw] and listeriapiroganerataioduation af nmunity to
Fram ngham MA) is a highly purified, water-sol uble
saponi n that handl es as an aqueous sol ution. QS 21 and
Mont ani de | SA-51 adj uvants can be provided in sterile,
singl e-use vials. A general discussion of adjuvants is
provi ded i n Godi ng, Mnocl onal Anti bodies:
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Principles & Practice (2nd edition, 1986) at pages
61- 63. Godi ng notes, however, that when the antigen of

w0 niosiewr3 i s of | ow nol ecul ar wei ght, or is poPCT/PK2004/000799

I mmunogeni ¢, coupling to arpi nmunogenic carrier is
recormended. Exanples of such carrier nolecules
ooy A PR AP EART B sttt MR SR O dnuction and
tyrapiorpieseirn iawice. have al so been suggested to be usefuI
as adjuvants in inmunogeni c conpositions. Recently, it
has been proposed to use granul ocyte-nmacrophage col ony
Theiinvention algo felates to ¢ KitblasFis comprieing known cyt oki ne, as
an, adJu alities

of ad uv @ﬂ%Sﬁ%@%ﬁe?@%ﬂ)@%&%&ésc%ﬁ&g@%'gp nce Wit h

t hi§ pr eamnef tmmn@mmsﬁelwg fpsheaaclr%prptﬂm fealilydesciiped herein
Table 1, es of adjuvant action Action Adjuvant type
Benefit . nerally small nol ecul es or Upregul ati on of

| mitune ammnefilerpeniide fragmeaisret thehproteinsmdiif gescrilked herein and/or

ggonsgny o?%l\e,eﬁl%d@@ aQls e—lwodﬂ'{gl the gfbtﬂéfs Gﬂﬁp]BﬁtH% eﬁ@ of i)

Presen Ion CGene I pat
Increased neutrali zing antlbody or conpl exes which

!nérﬂé‘ﬁhh@’iéﬂi-éﬁg%@ Greater duration of immnogen

inits native response conformation 3. CTL Particles
whi ch can bind or Cytosolic proceSS|ng of protein

f{n@%ﬁ@hﬂ%tge th8%R-of- o%gﬁ?ef@ Yddhh fsQ@mClgﬁl(/@Gél h@%ﬁltlons it

can usevvl r I srupt” restricte
i however apmpiired withirothe saops ofiike presenti lm\@@tlmsthﬁibﬂ'@ components of

tlgé Qfgiséa(ris)a"%gg%lﬁg zlg@ﬁmgggﬁgtcoﬁ@ogﬁm 8 dbmpdRéts of the kit-

ofaerts may dhus twoqmwalﬁtesemmulﬁar@pﬂslu pemqu@s;@alkﬁm aay ondant

and bi nd i nmunogen. Adjuvants i nmunogen whi ch saturate
Kupffer cells Carbohydrate adjuvants which As above.

Ty anti-cancgetagent meeyt degan dgeet iused eibephametherapy ygregeme therapy,

i@@%ﬁ?&%l%tfngt F)Qtﬁﬁéésgor%‘ﬁ 6’&?&3%\5 uﬂE@PE&ﬁmﬁ?{‘n‘@%dbgﬁnées may for

: ston for s ort term I Cl enc
ezampledhd eptokines; sigginrs edokinessarpigrhiseradhe GTOUPOIOGﬁﬁﬁIFEl of GM-CSF,

f sijagl €450

), S0, RS0 A TSI G0 e B ety o
lmamceﬁewldaiwpoantlmﬂy aticor 85 ngnti-6DdAe opr et LAy cantibodies. The
rﬁﬁﬁrﬁpﬁﬁmlétéﬁl %Efin&é‘% Ui ge fafs%rb@féhc@% b deplctatlo(r:w of immune

ernore nven i on enconpasses a erapeu
infitvitons Celisda.g. regulatory T-cells) or factors, said substance may for example be E3

ubiquitin ligases. E3 ubiquitin ligases (the HECT, RING and U-box proteins) have
emerged as key molecular regulators of immune cell function, and each may be involved
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 self-tolerance: ¢-Cbl, Cbl-b,
GRAIL, ltch and Nedd4 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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further conprising any adjuvant substance incl uding
any of the above or conbinations thereof. t is also

weoensenprat ed that the protein bel onging to theCBoK2®4/000799

protein famly or peptide fyagnments thereof, and the
adj uvant can be adm nistered separately in any

AREEERR T 1 S8, 08 AL Al oSy 53 pracoutica compos:-
tioacomerising thef proteinertpe pefidetfragment efdbe invirtiominaanicatar a
e rYeufial E&n?@giﬁdnc\k}l!\ia{ iRl i SafnfRIERALS a lcBn Q¥ ggqjerﬁ,% capable
I'ncrease their activity or inmunogenicity, to confer
of eligitingi animmuei raspranas @gainet the ceragr diskasecintivding eliciingttbe

- I . o
SRS A UL et LD YR G 5B ogart v
cangfricgllar peptide fragments thereof to T-cells. The
carrier may be any suitable carrier known to the

person skilled in the art, for exanple a protein or27
Agrit iamell gaewprtbatdhe diffgrané HLA molecules are opdiffersinhprewalpaceds the

B AP Plg b2y Nl TR i it
thsenenald8Aetasd Ibnereeyles toyaxtagiddhe patienbeohprithalaanibe treated
SRR B 3 e RS i o e k2
epitepesydthdiffergnt il tastristipy elgoesist kapadens dhe tlimical potential _of this
SREAIET ) 48 EERAT E B ero b MHE humbs Ao OUtle for
irgmyodthetany besed ereBrirk/ derived mepidesefati-adidantigereis expressed by
afétind' .%'@%J@%&Qéiﬁah%ﬂé Ash ﬁ?ﬂﬁ%rﬁs, ﬁ%qji‘@(-ﬁﬁ &nd HLA-A3 antigens

Accor Ingly, the i1 nvention enconpasses a therapeutic
acohpib sixpiessed b aneend 8o ftpel Gaurgsians an bvant Asianss waaees the HLA-
Alﬂ%lnﬂ@éﬁ‘g eapaeseéq b5 ﬁhﬁ‘{ﬁ Wﬁf CABLEAL LAPS0 Y6 Afns. Even

I's alSo contemp a¥e8t at 't he antigen, 1.e. the
thasighitioesegfumitees cannohbe eddethep durctodraxpeassiopam cerbination of
p@gﬁﬂe@' reStH&Es ‘Bé 3 W{iﬁl@ﬁﬁﬁﬂﬁb%e Would %P@éiﬁ‘lﬁ/ Sh¥orhPasMost cancer

aproprlates qgquence. e cnol ce or anti gen In the
pehentsitlelihe eniipctyeriprasting ofrseuérat testriciinresiementsui gach patient is likely
& E@cﬁ?éﬂse"tﬂe Pk Bfﬁﬁ{rﬁdﬁ@ &%&ﬁé 5 ﬂé‘R-'aﬁelQYosTshFosg F SR %fl-f]LA allele is a

SKI It as , eacﬁ (0]

SkiTT 1'nthe art. _ een nmentione
signilicaitfdogpenentpé MHGlakerations gestribediern eancerscelis, odengasdotal loss of

Cgéukcsﬂ !'&Pfeggil)n ﬁ‘)‘f Fﬁﬁ&sfnft%]u@ntr@fem. S'Hhérwit'ﬁltﬁé mhﬁl’ﬁc‘éli@n of ¥c)-2

. f a subject to be treated I's typed w respect
epitopgsAesirietnd tg giffereat Hopwrileles. flapauldies passible ta taraed horetign one
[ S/, L ot o ; ' HLA nol ecul e.
D Ao s A P el ect e

based on the preval ence of the various HLA phenotypes

Thls it S0UE B BRPSEBLS Beraidoniply PRI il Spis VebFines.

Paeferabhye seshovascings sbenid be degianesbsn a4 feifaglitateagimuijaneous delivery
! o ;o _ ) ) piog :

of e KRCSBER A2 ol Aot Ebebria, W coehBuge Wilfpuer sitabi

pepligessindics adivivanth @s idasesivet daranaften| The pcesentinMention encompasses

SEOTRURPAAR ook Mo HER T A8 pORldeY B LBy i mbination

withferther erateinaor peptides Ergrmentsngtbelprgipmiordr derivdd frame the Bel-2

ptAEIATAmRLE G A ant S es iR RIBN Sifor ahfBr PRATIIEAGE sticted

cal conposition may contain a conbination of a peptide

epienesiastaegcrinedbalgwr- A nol ecul e and a pepti de

restricted by a HLA-B nol ecul e, e.g. including those

HLA- A and HLA-B nol ecul es that correspond to the

preval ence of HLA phenotypes in the target popul ation,

such as e.g. HLA-A2 and HLA-B35. Additionally, the

conposition may conprise a peptide restricted by an

HLA- C nol ecul e.
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t is contenplated that useful immunogenic conpositions
of the invention, in addition to a Bcl-2 protein
wo aovsloysonenber derived peptide as defi ned her ePOT/DER004/000799
conpri se an28 i munol ogi cald3ly effective anmount of the
Bcl -2 protein famly member as such as it is defined
' e T
Tlci}grretet#]d% ﬁ%r}%ﬁ 6@%%5@%‘&98 S. o(ﬂ él@%ﬂ? mm& {Pe n{flc EI)'ﬁE?pe??ﬁlPi%mumty ie.,
vptrinating edthicask lledhipaestricted enwp%aieypltej‘@péam ithved tusnors igenerally do
I c r{gﬁ.l?et
nBF‘&dr&éﬁ c?z—fss&fplmr-lgf zb'§b$ba§aé§%§% ge Ptcsafr'n i oh?ﬂﬁs uQqucﬁJ?] and
eﬁl@em ofaoe)@acmg]e lmbmc@dmrmftemabneszpcbrrsenm amwcasa}s negunt@ the
A
cﬁg@%ét'og‘f&% nslsbsléﬂrﬁgﬁboﬁ%%ﬁ@fe gelﬁﬁ&%%ﬂ%fm&%@ad{'& driving the
devdieprentebvaccines haming aveoreLcompdi comtasiipn émthe desire to target
t f !
n#dﬁr%‘r%?}r aﬂ{‘géentg Ce &my&%ﬁhﬁél\@célgér?n%Jﬁrgg%ﬁ%r r%ng?qu a coIIectlon of
chrefully selectedCTdr andatiecei eptonesssed herein. Al so any and
all conventional dosage forns that are known in the
art to be appropriate for fornulating injectable
Qbviouslygraritieppeps vabeines spostitute an efficient wew tprissgtmugity Against
[
RS 51 LA ARSI Bl oo
epbedimg) potentialil Mazawioep peditins sughr dseorsopuitéing Bush vaccines also permit
SRR Bkt ity 2Bt BRULSInpRPARELIPACY ol itodcl whicr
cani be espeaially dmpatang irethg cesmefdnmonasdociatest atoantigaosier kich
tcﬂer%ﬁ{ié%y%%%{ o?ﬁl\e' utb% tﬂ%tte arg:ﬁa(?ﬁlﬂgm(fprgs%éed in normal tissues.
Fudhgrowire, |amngacp@selmtmg qedis tnlae falmmseop0¢r§lrgemmea§wat are
[ IR
SFsne AofuRR chieBeclich (A R i g R o o
msmluhomdteaaomeﬁaofaaﬂtlgemateseh@gmedjs eud lhmagnsmwtlta@@mtgasomes
. Vi e [
PRERRL Finds A Bl 1N e BEE o B AORRRES LD heE PR piEpes can be
aghénisteredin ae dﬂH@fnﬁqﬂysiormowhlolﬁ enatdes presentation theougb ekegenous
el BEGIGRAER of AR B RS R ok 6B senting cels
devel oped a reduced susceptlblllty to a
chenot herapeutically active anti-cancer drug and/ or
Asdle peptidea pf/the Theniivranedelatively amalt mejrsviesiitonayole telquired in such
c#ﬁ}ﬂgﬂﬂér%r{o %B%bﬁ‘a@‘fﬁ‘é‘b%%%y With vﬁ%ﬂ%f rhﬁ%néi sliBRst o8 H\‘f‘ants
er 1 mmunogeni c otein or ragnent ereo
pasiuge vecrifasoimmunngenisicaMpesiiens, |etre Afljungnte, rhromjy defined, are

s?ﬁ%ﬁﬁ%}snﬂﬁwdhopr%ofé‘%n%ﬁ% F%@ﬁs&é‘%r@t@d ] HﬁQB&‘PUeth%f‘EHé{ce is

rotern invo nre i on cel
Fa@mdtso@hmleie oalnp@ppheteeacﬂw\@gh@nklllq@a n@@sstsmr@amssm used e.g. in

cB%SinSﬁm,tr‘?algﬁfﬁ'an |t§tgoé|2@enpﬁ\§teﬁérré{ {ﬁé%fésl%'o‘ﬁ S%JWants is provided

survivin as
ih@ediog, Menaginsel Amt&méw_bolaﬂmie%& Paacftige t(medltmm hoRf it pages 61-
u ; = r l [ .
6%.(3%%5%1%% HR%S,I r?]o\é/s?eg/egzr% gﬂ\%g tlzee?rﬂ gg?lé'?f @?eré?ﬁ%&f IS\;V%Iecular weight, or
isf RAdrigWhMYNOEeriK. KOURBERAC 6B iMMLRGgENE carries iy recsmmended. Examples of

. V -, . .
<D e RS TObos RIS Wingt pegmRar ), B e gioumin
oy@PanD and: fewsh imamroniob aiF- Marioyssrponinngsirasts hayea also been suggested

t

g LI el 3 PG S R BSOS PR, s Bogf Poposed
6. 245. 523) . LLLGEFLKL (SEQ D NO 15) is a sequence
derived fromsurvivin .104by substituting "T" in
position 2 of the
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peptide wth an "L" and LM.CGEFLKL (SEQ D NGO 16) is
derived fromsurvivin 104by substituting "T" in

w@oaisioumnz 2 with "M . n further specific enmbodP@EDK2004/000799

the further inmmunogeni c surpi vin-derived peptide is an
HLA- B35-restricted survivin-derived peptide having a

AR R e e e T

cytskige ND agyvanCHYENEABB16BEQ D NGO 19) and EPDLAQCFY

(SEQ D NO 20). (The designations in brackets indicate

the positions of the residues in the survivin protein

Ths vataing edveppsitionsigcerrding taihg)invegiarENEfmably SPropmsena adiyvant
ahd/ofa SEMHEE %&n‘ﬁ)%’s'af %gﬁfﬁf%ﬂ\%ﬂfs\’én\ﬂ' d'éﬁfbéé eb%ven herein belolxv Thus

substitutin term nal eptide wt

the wtelrah@lommw@mtw ﬁemnmw; petidecfragmant thegeaf present in the
t

L con Y R il i 551 i i anvoen

presenfing ¢dleauchepeigie desdrailcrql_emm gapeble ofteebepting {odbe Bcl-2 protein

A R PR T 8ol gea o a v ot Po,

MAEAGFI HY) (SEQ D NO 21), Survivind7-56 (Sur47Y10) (a Q

RN e Ao VRN BRI S g gorres

OﬁlﬁﬂWLSﬁ maddifies the inBieresaanse 4o thedirkndpeefeindamilyrorapeptide fragment
trll:TgéfT{S éalc‘ggc%fd_}p%t?ﬁgres -Fgree%ﬁ'gﬁé Q?ogﬁeﬁtﬂﬁ ok Q\b%%é%arlde to

restrict
vmm/the Bﬁl 2 potrirfanivey peetide fcagmﬂjlétherepfas %pableM@emg associated.
RI STFKNWPK (SEQ D NG 25) and/or a HLA-Al restricted
pepti de such as Survivin 3. (Sur53-
ASRIva s RQURHOFRA(TBIR P Dz fromritg efoun cpnsistag of: AIK(SO)..

AN DR TR st t M OH)y i Py f RANeBon, alurinum
hed@wden@ntanm dipRetidesyRimcetyhmutamy - dbreong- R-isepbtamine (tkr-DMP),
r\ijcéffﬁtnofrﬁerrhiélsl.ealéh&{l\ﬁ "éb@gtaﬂflné gﬁﬂﬁr@ Ii‘i@ GRer @f‘éfred td &€hor-MDP),

use r pepti des™ 1 nc nown apoptosi s

N- mtwmutﬂmMLﬂ%wde@MammM bwBlasinetdatl 'Zrdipatnhitayl-sn -glycero-3-
h?ﬁ#o‘iﬁﬁds}ﬁﬁorﬁ%&?? |£’rﬂme%&§# fosd Aeéﬁ&f%f%rfbd‘i%'a%rlﬂ’fﬁﬁe ), RIBI

cap a Icitin
(MBétT@MctCWS)en 2} W/egwﬁmff W@n &. %Woer@uhs@nﬂln@éplwsacchandes and

it SARARS 05 Rs gﬁ{::lg&ﬁ i Frdl SRHIRA bhp@é/\p ¥erB6nd's

SI tron o presen I nvent
Ingpgplgte pdjpvants, Merszg ielisvantdis, mlymwcﬁeqtlde$ (f@lree@mplq;fpow@ and poly

b t on
Vet VAERIRH SRRl MR, St g
Qoeymbéci@éummamum Setdetelipypertpssis, @ndimngmbgrs pfonh.@‘gsnus Brucella,

AR RI gl S8 SRR

S(a¢ RERRITFY/Y\(dsHEatvesi@hREratoxin dprytiges, HARREEARDS) LREQ

%@g%)s ?(?%& Eﬁﬁ)tlﬁ %%%@%E@I\f%@n\%ﬂm iP3)In e?ﬂeull if\2, Montanide

I$4®53 snd Q@-2 ,@re(emaAEv}nngt; (tcsEngaq\]@ﬂBm)e mx{ﬂgth)rAp(%ude oﬂ/surfactant

PR ay oE e OfRnidq Bt e e O SEPPE B
peaferaplypidondenide b?g%rﬁht%’lh@mﬁ@ﬁﬁd aqiRA@tg agspaateriah DRA based
ahﬁﬁéquééﬁh %Eﬁ% Yrﬁ!ldﬂwﬁ_;%b@ %ﬁ?cfrf%l%tnfé“&cﬁ@%ésd 98t Gher

orrrs are use
ppefprwd:le@uvaﬂtqo@eﬁetw'réMS&NA basegrasivvanist suphyasRAG @ Imislazechinilines
form wherein said fragnments are capable of eliciting

a specific T-cell response i.e. a cytotoxic T-cell
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response or a helper T-cell response may optionally be
included in the conposition of the present invention.

waddaisiumnal | y, the conposition according to theCpDEI@A1000799

i nvention may be provided ag a nultiepitope vacci ne
conprising class restricted epitope and class 11

ay(ﬁimtrdnﬁfh%p eRPhI9 B??’r]g%?regegdi lﬂ/ﬁﬁtshﬂa?d'dﬂﬁﬁf & f):%fer@?dead juvant is

nopr otective e e COITpOSI tI on of
liperpatas: dhe owst preferred @divivaelg an%a@igvméw@bl%fgphléa@hw
e.g. as described i nW97/28816, supra. A successf ul
i mmune response may al so be determ ned by
Mantanidesardevants @Wm@l@a@tfr%ﬁ§eaplt:eBelglﬁm)»rm®al?¢ ﬁme%@lﬂ@m the group
cbhgstihgtc? Midntihiddf ISARE 1, it deSISRCHJ, IMatanide ESPeTDiMdntdhide ISA-
2bE %gﬁBEuhg%&%ﬁ%oﬁtQﬁd L] '758 lﬁ&%‘?ﬁéﬁéﬁ? Rog W@{t&f\l&é [$d763A,
MY S-07, Yonre S AR HoPHanisie 1SAraT . MRIARAS A B
mumﬂm KSA0HM FmMontalde IIBA GIBDi anuu Mogemide 1MSposerablgriroor the group
c¥ﬁ§§tln{§eoé W R écﬁ-:- 18fA-f 'Maniérﬁ% s é@gﬁtaﬁﬂéﬁgﬂﬁgot Pofd preferably
BB DS SRS 1A B a8 CBenpic, Inc. i
w/@nm@ntlb@aedaadjuvantmlg vehich ¢ifigrenbsiefaciapts ase comirined with either a
nbﬁsmaﬁcﬂiz@blé Rt @Qélnféiébdﬁﬂ’gmfﬁn @ lal ixtufd\oiSthe $W4s: Thap are
onse na n 0 I
PIAPRATtoh G4 B B efTRlkioh Syt SuebU€ shURGScARTls e protein
bsloeg@ammequbfZ nr@te@gfﬂméy pigpentige an@mgetpther@ef dbepHdsctant is
nidreiRese DS O | (Antijshica CRguila Bsophatmigeduticals | Aratmyigham, MA) is a
h \%@ er#i?d :Wa‘i&] é?aﬁ;b?é é@ohﬁth&‘t%d%%@ H %Hkagué £b*?utuon QS-21 and

MapiastidndSA-et F@BYa”&‘b%ﬁ’h%q proMiged Hh%t%rr”et,‘%'l@'% US%V'B'SceI 13 1
response giving rise to the production of anti-cancer

Akger s Rlndne S riatBE il oMY R BR Afjogtes:

Paigeiples t& Iaractfmc(end dditieask986 patqlages BMBbgaoaudghniact leowavgr, that

B RoRf of ucrel o B BR B i B ptdeenic

cbomlimgtitian pamuemgemctx;armerﬁ edcominePBeg. Exampldsmf spelt tamiér molecules

and, i,nc thecel with the peptide ior 1o
iR e e bl i BB BBl 4t ow
mmuheglohngmpVarmusmporﬁaﬁ’@stréat@haﬁduésqoh&ermuggaﬂdd to be useful as

i ff i ati h of
Bvafh ot BaRBulis BoPafliot FAShADareD Bk
grmﬂﬂbdfleanperbplmge coiorwyﬁﬁrhlﬁmngac&srmém CSF tatveellikmo@ntcytokine, as
t t
B eeB A Q0 SRR ompr  sing a protern bel onging to the
Bcl-2 famly or a peptlde fragmsnt thereof or a

B ot Ber PP BeR R kEbdag gl SsBSBh) S e
posseabineerdion @reksted inrthe heloartablgen to a T-cel | .
Preferred antigen presenting cells are dendritic

cells. The dendritic cells (DC) may be prepared and
Tabledt.iModesef agievdntactorocedur e according to any

b@loﬁw t wi IAdiwankiyee eci at ed by the Broelon skilled in

bati ents wi (353 smallm " Ar %F?Lflgt}oé‘ncf imrmune
lthrs@asasiuldDeneteins whichahbdify(th) ar e pasmede vbdidctol of Th1 or

tll‘r(‘)%/m HLA'r%?/foHn%tn%gNéerp“ de (synt helshizzed at GW




quality) for 1 h at 37C peptide and 5 x 106 cells are

adm ni stered subcutaneously at day 1 and 14,
waivseguent |y every 4 weeks, additional | eukapher/®ER2@4/000799

after 5 vaccinations. The ggneration of DC for

clinical use and quallty control can be perforned

st Y 1 T : -

%ﬁn%rgéc'l"rl%'r(ﬁl g&t ‘a'rﬁé)'ﬁ?é Hid WTSEE Ieé’ Iddfé'é’sed r{éal’tf?ﬁ‘zrlng aetlbody

treating came eomplaxesswhlsh lrmerectefvmmerresmnshéir}@em dueatips of

adm ni stere { he pepti t he

patient's aﬁp%eﬁé‘%ﬁggén ?‘/r?g cells %%(Q,s? ex Vvivo

fol |l oned by cpnﬁoemathmg the thus treated APCs back into

(Patient. t t two

SENET ormi g eageShifenh By Vo ISP Bk rctei

ihdastionhe canceenqgbeseiimmunageh antc ubat eyue@quqrreqhelawq:

cl ass nol ecul e L iMEC

cl ass nol ecul e@h' g%% LJ|g %?F%g”%thgéﬁ %gdfl)vlg@h th

peptide so thad;elltmernléda@esvm th MHC cl ass nol ecul es

e e o SRR 10 SRS e

therefore bé afi%
Subsequent | y, attechiveBsofgeptideBell nj @epéde($)ritnownhe
patient. Anot her aI W‘gqtlve way relies on the recent
di scoveri es field of dendritic cell
AiTargding n tohlsanﬁa:ﬂete ammvam};tmmch(belﬁﬁfmemwe of adjuvastt bnd
precursors) arg isol ated %@mthe patie and

n T e

di ff erent i at ed® N ¥PEDQgEN séTWHgigge,&\:’C (or
dendritic cel | whichgatusse Kﬁpftertcelle nes and anti gen

Subsequently, fh nvitrp enera

wth the bt | GEPShEH RV ASARye: s Giteppine
the fact that w@rjdiecin tdceblors &€l - 2 [typet diresdoane if yargeting
appear to be e res ed in ange of cer forns, it

is very |ikel ymgFfQP Wanﬂieésof t he |%\9ﬁ\fﬁ| on can be

Prospotied t 0 oC ORI EhulsiBY fdr ¥R6rt RrmCan@@icighicyease wher e
uch proteins are expressed. Thus,

%, ex.anpl es, the
Vs Con%gr‘ptspr@ﬁe or QE}H‘QSW'}?\/%%WO otential for single-dose
i nunol ogi cadrdgted$t i ve agai nst a haegediepoi etic

| eukem a and
S@Hf@npexyﬁi@ BNHCPUIRtA R 61994k IVaReRe 15174888 cancer

cervix cancer, ovary cancer, |lung cancer, colon

cancer, pancreas cancer and prostate cancer. Fromthe
Aarssgige &@@EW'WT’] gncordingstodRe presentiaveslion May (compHeR Mmpre than one

dffeAdrit a8jularat Fﬁr{}ferrﬁbr‘ét fleNSveAtish eficorfRkséles tHefrarIe*ﬂJﬁc composition

i nvent i on are useful as cancer di ag nostic tools.

5 forker EPEPRSING Ay FBHENLBDSENCE KEUCGYIQS e RSP g cominations

tI*ié’?éd)fSIt fsisFledHRdrARbRE thatded MroRRPbéIsRIMEtotha B8RS bidteid fhily or
nosti c procedures in resgect of cancer di seases.

P?PI frﬁ%%%@?’%@ﬂlth%ﬂ%@(ﬁ” ke pérai ”@é?l’ﬁ%%?ﬁ"@ﬁ'%f‘ any

abb,%phé}g%@&ué?ﬁ;el s a conposition for ex vivo or in situ
di agnosis of the presence in a cancer patient, e.qg.

based on the detection of Bcl-2 protein famly nenber

10 A @RGdrinv& de srebért nﬂi@@ﬂdéﬁﬁyéf AN adjOvdnt. nmérfuﬁét@ﬁldﬁa carrier can for
Accordi ngly, the in still further aspect

eﬁS?’BQ'P’d’@dO é[‘céfl‘-aéﬁﬁ'& F‘ioteck'?f weight ofin parieHiar pep,tfdg fr?aments in order to

wﬂir@é!s@‘?ﬁélﬁa&f/lt)t SamPiRSE8GSty fb GdNFR R EfDilit F}D% inerlas@theBsibiodical
famly nmenber reactive T cells anong PBLs or in tunpur

apindly AT 1@ BIFRASE SR Al e. FHsiNepgt P dagiebmay Rid presenting the

prA¥if Beio mg@@ﬁhe@d@ﬁ’é’rﬁﬂ& S pePBdEFhdments ﬂ1e@e6¥@6‘¢ﬁfells The carrier
patient the presence of such reactive T c

15 "F?é’tquéé%‘?'? SAMGT RtraetheBeraon %ﬁﬂ'&ﬁ?r'"ﬁhes%'&éoroﬁxaam'e a protein or
bl ood sanple with a conplex of a peptide of the
invention and a O ass HLA nol ecule or a fragnent of
such nol ecul e and detecting binding of the conplex to
the tissue or the blood cells.




Anot her useful diagnostic or prognostic approach is

based on generating anti bodies in a heterol ogous
wa@péosmhoospeci es, e.g. nurine antibodi es directBdr/DK2004/000799

agai nst a human Bcl-2 proteim fam |y nmenber-derived

pepti de of the invention, which can then be used, e.g.

aﬁ%n@l Pr%@nt[]grceﬁ Nec |@|S;?r85eﬁ1 &ﬁﬁ?@é‘ﬁﬁﬁs ﬁ@tl linfited to keyhole limpet

pres pept | For such 1 nmuni sation

hsm%m sefume pmﬁ@nmsuwfasﬁtﬂ@tsfea@ paying senugselbymianhymar serum

abrffin 'tﬂyrB&l%B&lPlUJr%@al‘Btlm'irp ﬁhMﬁ’@gﬁo&ﬂﬁé WP YomdHeR, drntdRasulin or

ment i oned ove. n general, erre dose can range

pelnejis agiéfor immygnizatiogtef umass, thg C@mep@ysﬁ heea physjciogigaly

AROSHAML Rarigr Qédé?hé%% Qgﬁ#l s8B! HBREN & SteRRABE X8R and/or

i mmuni sati on e of the TInvention.

dmdleesiedPryd gre wnteblprcemﬁ% In| angeambogiment obthednventien. tAdtegpatively, the

b le @ gﬂm&%_onal or polyclonal

cgﬁ,te? ?eldr%} rgﬁﬁrﬁr?ggégrﬁégge ereof, that is capable

of blndlng specifically to a peptide of the invention

and to a nolecule that is capable of blocking such a

A@FW@M@Q’; the igvertinn gReqrarRayes aithasapesdja corspositinn further comprising an

Qﬁtl s‘?:B@tlan ineRbing 2R 2 th@"étbgp@gb’ccgﬁﬂlﬁé:tfoﬁg tHRO& N8 ls dso contem-

ep tl e I nvention i nvention furthernore
datheéthe@nieen Ae e peptide of the-ispention apd tampduant can be admini-

s@r@éﬂyﬂﬂutﬁﬁé’cﬁ}sfy'cﬁ%bbé/rafeﬂ/ ift aHf@E;br@Sné%é s@qi¥rikei n of the
I nvention as as to 1so ed nuclerc acids

encodi ng sane. Such T-cell receptors may for exanple

TRE hbied %ﬂarﬁt o |rPfh‘ét&Jaﬂn@éeuﬁ@é?%bﬂﬁo§ﬁ)cﬁf%ffth&mVér‘Ft%'n'vﬁll depend on

usi ng standard techniques well known to the skil

PREARRIAS Wt%m@a@@p@tmetpﬁeonmélﬂ! indhe artsAs it Baabesn ftn@ntloned each
o'f ﬁ\%‘ cﬁﬁ‘é?gnt e‘b%ééof%’éml%ﬁtloﬂgs B_re§§rl\tled Bﬁ‘ W&éﬂrs%rfﬁé‘&%y &particular

bi nd |ng specifically to any pr ot ei ns

l-tké’i Balgrue. Apsudheif I@IUbJECFtQ@ﬁItSPaEﬁﬁW &peg afthirerpert iadihphenotype,
tﬁ?—:‘i)’h&&f)eﬂ%%g rah?@ecﬁ@d fabis/ald ﬁndvﬁﬂo%ﬁﬁto?h&tedahﬁ:u%rr FILA molecule.
preferably T-cells that have been expanded in vitro.

Met hods of expanding T-cells in vitro are well known
Nlt@rr{ah@el? Khé bﬁﬁbn R Hibtest Shedied 8L Me'p?e\%@'n(‘.:é eHih@Nvarious

usef e treatnent of cancer by adaptive

"thpa?mnéwpﬁ iR gi¥edbBRRIdation] As ap gmele. H Jis thgemost prevalent phe-
nbﬂt\b@r“ e Alcaah Bogitont Qnm%m&\?& QEO%ﬁ@@ﬁdﬁHﬂtaml?g a survivin

npri si ng admnlsterlngT I's comprising T-c

deewbmﬂge ongiste HyA-AR w&lmgacﬁpem g lagag properiomofhetropHiation.
I-Pﬁ\}e‘?@rg 'tH?agcdn‘i’pdsh%n B¢ {hean\fé\ﬂbrlu )ha9 %Is%ed%ta‘?r?a E{)rﬂglﬁgfﬁrﬁof two or more

thereof to an individ such human bei n

sgmwrewrwgdfpﬁ@met@aﬁ@féwntamén@ ﬁn%CHtC?H»hWﬂma pﬁ@r&nﬁ?@ﬁ\ molecule so as
tb BoF ﬁslarbgr M%Sor%n o tﬁ@'tér?et%ﬁgfahéﬂ\ Ahud - £ Maniphsse Mehdrmaceuti-

capabl e of binding specifica prot el n bel ongi ng

calconpesitien r@aw%a"ya G?mbk@m‘@fu@’y& P@éﬁ% fﬂsé”qt%t?le@ﬁLf\o‘}* m0|eCU|e
ahB& JpaBaFaairlci 18 a ALRRIMGREER! e.§ OhcllidiRg Mo%@mw\ aRé HLA-B
cancer. Autologous cell transfer may be performed

malecaias that oprrgsPensde therprgvalangeegf HLA phenglyees iyjbe targetipepulation,
sLey QQE'QOHLRr,?’érQﬁSL&BQQW(ﬁ%nQﬁy %@&f?ﬁb&ﬁloﬁfméf’&mpnse a peptide
I nvention an G ass HLA nol ecule or a fragnment
restdciedrby ae HLA-C maleyle. s useful as a diagnostic reagent

such as it is described supra. Such a conpl ex may be
nmononeric or nultinmeric. The present invention N

itis eontamplatasthabupedul fromuBegesis comnegitions efithe yeationa icasdition to a
B2i-8 §AstEIn TAMilyCAERAbBISfived bebtﬁaeaasfdgf.h&?ﬁeremsﬁ c&thprisB&in
invention to provide a nethod of treating a cancer

di sease associated with the expression of a Bcl-2

protein famly menber, including as exanples: a
haemat opoi eti ¢ mal i gnancy including chronic | ynphatic

| eukaem a and chronic nyel oid | eukaem a, nel anoma,

breast cancer, cervix cancer, ovary cancer, |ung34

cancer, colon cancer, pancreas cancer and prostate

cancer, which nethod conprises
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adm nistering to a patient suffering fromthe di sease

an effective anount of the pharnaceutical conposition
wa@caesneing to the invention, a nolecul e that |iBCTARawm4®00799

of binding specifically to zs peptide of the invention

and/or a nolecule that is capable of blocking the

nﬁn’nﬂﬁblﬂ&c&f SHeelvePa |rﬁ%\"L% BJl Z%Q&Emcféﬁ’nﬁ?mbﬁwb\é# A4 sﬁb‘ﬁ asitis

proprlate to conbine the treatnment nethod of the
die erein ofien fimepupegrNihiragspent heeaster treat ment such as
chenot her apy, radi otheraphy, treatnent wth
I mmunosti mul ati ng substances, gene therapy, treatnent _
The @mosnt eibel inesuasaenio reptie At tham\ﬁegtlwﬁd&? pharmageytical composi-

tich ﬁ%\g \)%hﬁ\ﬁ@%&% ifg'eH ﬁ'x%%a?t&u% ag’ﬁllcagorpr%%'vgr fa%fﬁg'lé’dose of the im-

rs I n unour cell's 1s correlated with
musogen ismreferabyeamywiierantior @boulf 10nge! ab@ub%{moug more preferably

AR 35181 283586350, A BRSEIC A RAB 8 ocos o

aapmslaxtnbn irm:ludeezafradeanale submtwneuaarmtmtravdrr@us admiTist@tion,

AR FARl BRE R D S5 4

aslmmétfatlbn @nowmta thd iavti alie| ahcompasped)hertélm dlsa gmyandiatl conventional

IB5ad B e afskolgh i frelirfle e e iiBriale £BF rofnBERMA Aftctable

ubmuaa)’gemn‘ pdpitide gompesitien are qmeprhpa@ddsmbrasbmbhrhleecéfanms and

1) determning whet h [

bl Hen P’y S AR SRR 40 LRRENED, SR LT
phpetaceLtely pedeptatilengartions, giluents, preservatiyssi ddguvan)s buffer
Ct her eb s, e:ft erm ni ng whether an inmmune response to said
8?189'?—3? pepti de has been raised in said individual.
The individual is preferably a human being, for

TR BB T B Rt B oAb BogES oo FHIPEGgiy v
cpmpﬂnltldmlfprcagmm khombyeafpemona;kmatlrﬁhe agtcincexampledd agon-limiting
er%nﬁlg Z)&rasﬁ toﬁ g%%%cﬁﬁe c pgosnﬂo\éﬁa%rgér%%tgv{”% grle iBYN |?ﬁ is given as
\A@ﬂ@stahmnelmtmg}gmmm«% D‘éadmlﬁlsgatuoh drwmls as deratmrﬁe diawill ba

=Bt RSB0 BEM oRERY i g AEAEE brokienlilE P NGy 8ea to any
off the \mnmuabombomcmsmelssrmbdl-lieﬁeuﬂ heavy chain is

directly related to the binding affinity of the added

pepti de. The binding of 35 the HLA-A2-restricted
Ipa $urthiev emboditrent oftbeirivestidd, theRuiadmecduticalconpasitiordf thadmvention

SRR il e Bl i etE) S i e Rl paent, e
cenapr célls H\dvesdelvalbped a reddickd sesqeptilsity &g aichemothkepeutically active
' 214. PBL f b
BB S I a1 phocyt o5 were st milat ec
once with peptide before plated at 5 cells per well in

T& lg}éria %ﬁ%az Fargﬁg% r}cg}glli'é @pé t\gp ma)};%cg/t I”%?S?'J e)fcompnse at least
osé Iﬁlrtr@ctmmnnmg‘enmnnbmlmwrtdepwe fnagheeht hepeaf delpctad from a protein or

oS R BB B0 0 RRTRRY o

ptdgin irdotyed 3n rdgulatibn af el apoptisis ar eqpeplide faggeantstividtihetefrom. As
0%3 eQSr%Sl‘éf g&hba}/ fuhhlgr' [;POEH <§F;))g£tide is survivin as defined above, or a peptide
fragment hereof. In specific embodiments, a further immunogenic survivin-derived peptide

is an HLA-A2 restricted peptide having a sequence selected from the following:



PBL fromten HLA-A2 positive CLL patients, three

HLA- A2 positive AML patients and two Pancreatic cancer
w@atosemos3 (PC) were anal yzed. The pepti des Bcl POBDKA)04/000799

and Bcl 214 (B) were exam ned. T-1|ynphocytes were

stimul ated once with pepti ® before plated at 5 cells

per well in triplicates either without or with

RLRPDRERA gbﬂlman@g@mrﬂ)ﬁo 1), NEHAWEPSREsIrbivias SPEEQ ID

NGirob EuTRREFORL skt pammaneaibi g on SLFRRERRELE IR W5 15) anc

LIRIGERLKE. (BEANE N@a6). (THd-deyiaYigny m brédk@ts icdlieate ltmenglositions of the

onder.s deflned ver er
rSihiss i BRI dn PiShd droses i S b 2e8paa Ly PeeRLk B 1p
5 NO I‘IB)hi@ ‘é)HeQGéno%fd%nV@HK@ﬁ sarsnvh{g@gkb)smnwﬁng when pesition 2 of the

non nd V] a uar. es.
PBPe Wit o 1 i L R &L B T RGy S Bi's e 7 305 Mg s by
s?bftmmV@ETBmEJobﬁB’fE wifh-' Ivymahmaetrt epeéufg%mis%dwgemggthewmr

ate stage reas cancer a
R eSSy n SRR SPeP iR aisFILA TS HEr A SUABA - TR0 peptice
haeipy la%qb@ﬁdérséld@teatfﬂﬁh e f0llovahd: CHIENBRDL (sufviving.ss) (SEQ ID

10 Ngf1 B EBDLARGTF GivBedge Flaib Rt (5o b No:19) ana

ERTARAQCREY BE@M 8O 20)t ﬂﬂ‘heﬁéﬁbhﬁf&nb @nbratketp bidiatd thb @usitions of the

5 equaﬁﬁ%é%%@% v P e dsBsed i 0 o228 el e i e o

NQ:60) iClaaeqlLiéite, dekivgd fr&a%pﬂnmﬂrssm( ishedubsedting "Lawethadsterminal of

oo 3 i 69 FELARE LD MO Bl Pt R o by

15 sUbSt@RY dMOF FedafendinedC-temina duaths "are marked as white
squares. Fig. 5 illustrates the cytolytic capacity of
Bcl -2 specific CTL. bcl 208 reactive CTL were isol ated

i yetTultide ehibdfingenks, @Rsfurth@eplid Rtd BDA-AISEStEcted peptlde having a

HLA- A2/ bcl 208 coat ¢ .bea The ol at
SBFRCE P THET e Rl e SUM e sd SHBL] (e Shgosgdo a ¥ at Po
MAEAGF WY (SEX® AR B: BIYLBUreYinlss @urdToui0) (aMi changstliareey at P10,

20 Ak aSsadbars 2ol %a’(rg'?é'eﬁgiﬁbéq%' @aﬁ?@%ﬁ%@*ﬁﬂf@m D

N@Qeﬂvanasan,{mg%k(lsn:rgsm ?me ngb%ﬂm—at\_ﬁznml 1rL\é:_eEF (SGEQ ID
t._canc C 1 ne - 1 te I.rcl.e). 1 4,
NGRS T e e R the TveBtar Bre e b HiA-BasSiidied haieduc as

@wwumﬁ 3 SUEBKY O)e@bl Fbyhdng;IEdh tEb &Kl a‘BIP?ﬂS th%BiFKfNW_ mét(&ed:;: NO:25)

S, | en atl ents reas
B o ML | isfrafoiertad SR SRaRTLe (b E DTS20,

25 mﬂmlq;A@@EFcF«?@w I_IZDT_&OiZﬁmbﬁd/()Pé:HIQAtAEné%ﬁi):ted?:_r@tide sTl;]ch as

an Ze - OoSitl ve. e

Sﬁé‘g‘(' @&(389:8:352{2%%%1@”?%%$W§EQ D NO 48) (A),

Bcl - X . o VAFFSFGGAL) ( SEQ D NO 49) (B) BCl - X 170

F&%X%Wér@&g @%Q@d%n%sfjjﬂg@@g g?ﬁc\lc?_é:g_nélczﬁwpositions do not

cOMpyis®B@Oing Sr WagBestt ithetesft ed once with peptide before
being plated at 5 cells per well in triplicates either

wi thout or with the rel evant peptide. The average
mu&b@eﬂmfurm@ppepdlew Peridé ittee IefonsapopidsRrintsibitsr palybestiiediiL-IAP

s wi t hout added was, _cal cul ated for each
@ﬁe 5 el g b e e 5 derieadn efnaias, Fif. ragments
ﬂ'[LIANhgbaBIQbSehduln@a dpeeiie Tadetl redgdhse R@W&?ﬁiIGT -cell response or
ed as average n 0 ecific s
iesidre deoies By oPhak e inden i BetcBEjposiifin ARk Bgesent
35 ine@ntdratsefilpapstiele fraghentas MR iasip@a dnynef the diLviagiedginents
are marked as white squares. Fig. 7 illustrates

30

detection of Bcl-X specific CIL by granzynme B ELI SPOT
T-1 ynmphocyt es
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fromthree different breast cancer patients (BC35,
BC36, and BCl7) were stinulated once with peptide

whedsneops ated at 3x1 5 cells per well in tripPCT/AKeE4/000799

either without or with peptigle (YLNDHLEPW ). The
aver age nunber of peptide specific Granzyne B spots

de ﬁb%ﬁ u?H%Pﬁéﬁdh%ﬁﬂfwéﬁ%zﬁoéﬁgtsb%Huﬁﬁ‘% etl%ﬁ&dr?&)atéﬁacﬁz

cal cul ated for eac atient usin | mmunioS

reloranes ToOe ety OTMLAAR Ly (R ERTERV D B ID AR 28), MLAP 20
H&Pl%ﬂ@@é’@&ﬁo NEsHoY, ﬁ‘/ﬁ |%%QOWA§§?DQW!B?§EMD RS 3G EML-IAP, 5,

ecCl eviatli on >

(L%%@BPFE‘ PE&YIO N@r%éd/"a!ﬁﬁzboa(yk’fga@éf@é}) (%%HQ 32), ML-1APgg
(ﬁQﬁAEW@@Q%E@ 2grb 'ﬁ@? A dNRLRPar( %LG%bK/‘EéLf(éggﬁlptxﬁo.M), ML-IAPs,

uar es usfrates anal ysis o

(Q KR&)(Q%% IR &I 35)v ML APpeg L TAE BPEE X e 4D & 88) ML-1APg,

t I, a 1
R O 1 ) P A P TR RS PO o8F
i sol ated before anal ysis. FACS staini ng of the culture

YR RIBLFOSS ppeB oA BB PerfE TR/ TRAG-S
exist @ ammsbw altematlaﬁm splicedderats ardeaeptides o gYdiRAGBsplice forms
POFEIIR f&r‘t’ﬁer 'é'l:ﬁ] Bt R RGN efﬁ’@@f ARPIRAS-3plice form, wherein
negati ve cont he cell culture was

saddragnsnis ang canably,@ elicHipg pespesifie T-qeil respomse 1. axcytatpyc T-cell
rgsgiiolngé‘ Bt & ﬁ&lﬁér ﬂ#@géﬁpérgs%tb@éfkﬁ%ngy%inclggf@]&pggn %E)r\nlg?s\;téon of the
PreseNt lﬁyeﬁtIle vidual s, eighteen patients with breast

cancer (BC patient s) si x nel anona patients and two
pancreati c cancer patients (PC patients) were

Feiditiopallyd the/gomposidpn paeRidiag ithe PresenhPvVediontMayebe arprided as a

Féd ﬁggé‘i%‘“gv%‘m Y@III\} L%%%E%Ql[)@tél\dso;%g ?ﬁi%&s {I7stAEEd epitopes

agxigfinerbigerembefprphocyt es were stinul ated once with
pepti de before being plated at 5 cells per well in
triplicates either without or with the rel evant
Thepmmyeorrpiestiva/effesy ef tha gp@posgjtiomelihe twertipaganibe dgirimined using
e% F’{pg%‘cgzrh%éﬁtg' 98 484 cripB oWt éﬂ%émagpﬁg N@@édeé&bl iNfAfune

cu or "each patient using t I'mmunoSpot (r)
renonse M2y @lsarhe determinedrpy thacgureanse OLDEH repctipas afier,immunisation
adlor REFRNER 0P ik %geaﬁcaﬁay%@gﬁ.smgwﬁe&.ﬁe@w #6accine
specific spots standard deviatio
cppwpsitielyt es) are marked as bl ack squares, whereas
non-respondi ng i ndividuals are marked as white

squares. Fig. illustrates HLA-A3 restricted T-cell
Im é%f@e@“%’dﬂﬁ@ﬁ the pPharmasepiicas oereppsiipnialithe igventipsiscr vaccine
cZEn{ mf awﬁéc%uﬁﬁﬁal @yﬁqasﬁﬁomsfmwgtbe APGRUABg&RE Béfposition
ber n ate I's per well 1n triplicates either
oy\,.vacmng cqppbkmqfﬁhqnm Feipmgne rg@porxgt@g.cpm@r disease. As used herein,
ttﬁéﬁéﬁﬁ in %ﬁﬁ“&ﬁﬁ&@n@@ﬁs@%\%@{ f/éc%mez g%f@:‘cg éﬁ ??PH?JY)smon eliciting at
least apetvRe pétmremesrespwep&'ﬁéﬁeg @?@Sh%ﬂé@rceﬁ&ﬂ@ﬁt guchgaRdmmune
rb3pbRsRicl BRlahy Wt it (B BARnE BbOVER AMETIEreRY8e ko BT s are
I VI l's were positive. The average nunb
gsnefatgsk thaleare sapatie @f r@ﬁ@ar@s"cmmpé#wfemnﬂda@pma X@fe%ﬁtﬁdson cell
sUHhEUE lﬂf?rsiﬁﬂ cBRRSisAR. tw@%&%wt@t tﬁg pfcsafucﬁ&p.h tmac%mated
usi ng ?1 IPmrunoSpot (r) Series 2. zer
SAhJsptyoLf@ffgctOL[@e"scmm %ﬁdotO&S)effe%a@amst %9§?F%ﬁré§”3 a B-cell
HLA- A3 restricted T-cell responses against Ml-1 as
nmeasured by INF-g ELI SPOT. T-1ynphocytes were
stinmul ated once with peptide before being plated at
3x1 5



cells per well intriplicates either without or with
the peptide PBL fromten heal thy individuals, six

w@adosemios3 Wi t h breast cancer (BC), two pancr eaPCT/DK2004/000799
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cancer (PC) patients, and six patients with CLL were
exam ned against the Mcl-1 . 103 peptide (left) and

. ' (L \ |
e 0%, PR Af bl AL RIS 5Ty o
IDpwioerespospwt s (after subtracti on of spots w thout

added peptide) was cal cul ated for each patient using

the | mmunoSpot (r) Series 2.0 Analyzer (CTL Anal yzers,
In ugsfuicinebasiments aupmuReganiTeepansedirertae agaissiay eansgedisease is eli-

35404308 3055 o K A 050
m@iecné@som@mgee pasenting ¢alis (AP Gs)drom me@aﬁgmtkbﬂlsabtm PBks from the
g%ﬂé‘rﬂ B3 imeb&lirdy the 2efd Wiﬂ?ﬁ%@%ﬁidé’%rﬂln[]e%ﬁ%@ Lh%tceeq?:back into the

responses agal nst as meas

patigrsROpy lsplatlyqpmggaoeéP@erf@nsmematmt@ad @ﬁfﬁeematlmg the cells into
r

oRsionL BECS ST BB 3hd dnfentiefor? fing iREEaIGEGRK b the
petient177 185 . PBL from six heal thy individuals, four
patients with breast cancer (BC), and seven nel anonma
patients were exam ned against the Mcl-1 . 103 peptide
I(ls dius)anaasaectint thepihvention tap@vide yaceire ¢ormpgsitions Apmprising antigen

\V/
oLt e iy rdop SRRplnto 1o 28K BR8. PUERER raamen
theredicria rugleiaiagikengoding seigsprotelircen seiceentide fregagnpdhe @ntlgen

AR YT e oo BB ot e

amtigernpresening eellovtregentdfioredp ddefdepddtirorells (REhmawbe prepared and

etk ARe Bl ol P BNE LR o e
descriieidtherain belpws |t wihoevmpFssidga hp the persemskilledrie fisoattibst the

. S [ ) . Ceri '
Bk Slev B acpplcR GURTHin ARG WRTLHEIE HER e i
digegeessol | ect ed from breast cancer patients. PBL were

i sol ated using Lynphoprep separation, HLA-typed

(Departnent of Cinical |Immnology, University

Dendpilic edlls (REparetrured witheérda/il Huvdestided peptideRe@thisized at GMP

c%:rgﬁf‘gPMSPh aNg'?“?: E%ptfgg%gp%ti %“c%llér e Kﬁﬂsﬂe%&%ﬁgﬂt‘éﬁé&)@ly at day

r to sanp ood. Asse ass@ﬁ/
1;@&14deulaﬁendemity qvem%neeKSagédlmaélﬁuk@mﬁes efdi vagcinations. The

Iar‘a'ﬂgﬁ gf @H&r%&i?l%g%hljﬁ %@P%rﬂ@ﬁ S%A By btalrf&'gr?gi essentlally as

deagristedénirefi 3. h [ S]-nmethionine, was measured in the

assenbly assay, as described previously. The assay is

based on peptide-nedi ated stabilisation of enpty HLA

Tk g ghe smbetientof the eresest invanjion.sa metherhfertieeating cancer patients is

oﬁﬁ%h@ﬁ%m He eﬂb&)tl&@ ls! adrifiSte et by%r@ggﬁflnﬁ %fﬁ%’ude t jhe pafient's antigen

ecul wer e |mmwmfre0| Ita
Peeseoting cellsdbPERIex \danfobowra byoinjeginmeihadins tfﬂséed/\ﬁP@a back into the

Pé’ntsﬂ%‘%@ee& 1036t b Le‘?ﬁétfvb%hagggp SrRm H\ﬁgﬁps &Rb %Rer]patlvg is to

ect rophoresi s. ands quant

iggiate @Pnsérqnmﬁ@e@aeq@ahﬁrdwﬁmquba@e&oag} hgr\ine (craas I molecules with
t!ﬁ:g&ﬁldg.‘ | Bty the WM E BhSS ARoleddtes Helhs inklEatihBUENAPEY with the
peptide so that the APCs with MHC class | molecules specific for the peptide will bind the
peptide and therefore be able to present it to T cells. Subsequently, the APCs are re-
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band is directly related to the anount of
pepti de-bound class MHC conpl ex recovered during the

waseap490Skibsequent |y, the extent of stabilisatPOTVD&R2004/000799

HLA-A2 is directly related 320 the binding affinity of
t he added peptide. The recovery of HLA- A2 was neasured

|Hr})ébté5‘ ﬁlt@(h%ﬁp%ﬂ%ﬂ Rioth& alt'érnag g tréi g ?Mtr%f retcﬁﬁc di &b@é’r@@tmade in

Tp val ue was ca eac
thestielthef grngriticiecldueloayin tHis mesmﬂnmyt@r(bemg ﬂen@nt*p ce" precursorS)

aP@Pébl'gPéd f%n"i‘ﬁiel patight 2 dlf?érerﬁgqécﬁﬁ El%tlh é‘ﬁé!sé?&a@fAPBEiEr dendritic

ext end sensitivity o assay,
cal@r) &y ise plirdekinesansantigen:iSubseqieindy, theinawie gm%atedxpCs are
twere thawed and
pq\%é(tj g’cf i %%thld% Phﬁgﬁtéi%ﬁgggﬁ%at ion of 2 x 106
ceIIs in 24-well plates (Nunc, Denmark) in X-vivo
i
R R B bR o tne S o AL BB suemise 2
range qf icaseandermss it sovammiksly thalpracgiaes glibe invpstionsgasrbepgyovided to
cbrl\yrénanf/?b%rg?bgﬁ&rr disBh& Jvﬁ%tﬁ Ucl?pf(o'témszére(e%?e%géb Thus as
tinge Ger many) was ad he cul tures.
exainplgs dhe vatding m@sﬂ@a pétﬂlefl@\renﬂ@a@tlrmqnylogwaﬂmtive against a
hE&mato ?E gﬂ@ n%lud 'cﬁchTc Ig%ﬁéfhc-rgﬁkeﬁné Sh@PEhdaR Myeloid
was u to ant pept | | tope-speci f
lgukaemiag I‘T@iﬁm@ar éte@aéamgereﬁwy%t@ncefewagy Q%nceéétmg ggager, colon
cQﬁ@eY' pﬁ‘h%ﬁéés(c%hcer%rnh%ﬁésxate%Mé?cel | ul ose bot t oned
plates (Miul t'iscreen MAIP N45, M Ii pore,
Hedehusene Denmark) were coated with anti-I1FN-g
[
o dRcae ek iol e BNk DG L T Ralsd 18} M Biging anclor
Peptidagsif thesineentian ags 'ﬂi‘ceé‘#l @ﬁtca@@.ﬂfld'agﬁﬁ%t@ﬁp@latﬂlﬁﬁ@‘me the peptides of
tlfilﬁgérﬁﬁ)é lﬂ)‘@{cge d&gs)gﬁlﬁ?&%vél%ﬁ&%%ﬁ@%&pﬁ%&ﬂe Hﬁﬁn@%@taﬁﬁ prognostic
peEnceduied dniregnect oh eanger fisegaeseT hiss ieetherrusefu! emba@memsahe
chanQ ?}d) Mhﬁfn@gntﬁaﬁqgg%ﬁ%oﬁ%d P g)( v)(/% oPfr stfu%'lébtans of the
'ates were 1 ncubated hour's
PIRSSHER] iNEheRN&S| mt\@nb 80y Rasesen) mgéipgac(mpote@ql@, moteln family member
%%t@é PRBETImbh] P [§8hﬂ9urﬁ&lr€i§§ué’vas added to each well.
ates were I ncubated at or 1 hour and the enzyne
substrate NBT/BCI P (G bco, Life Technol ogi es) was
A@é&eﬁqggptrfa?&e EKih FRREr égb%e@a r%dld@ﬂ a%TaJn%Ethc'amt]ergA‘ﬁvo or in situ
ction was term nated
dingnasis RtthepeesgapR if dEangar IRattS*O{?fI %cleﬁ@n&y mﬁrﬁ@ersr,@at:tye T cells
aWn? F“Bl%'?frﬁfjtuH%upﬁssruB%oMHHEQ%cht( hbre%%dtn@éi & th mventlon and a
zer yzers, evel
iR @e;tﬁféag i @ cavrer pat@qwﬁ@ye&%gﬁ af whda@qiw itcéﬂis the method
cf)lrnPﬂ%lﬁ aahﬁgbﬁ[l&ogf tissRObr & B3k %Qnﬁfé Jvn?h a @M‘npl@ﬁ ofy peptide of

or ne triplicates for each E
t%'ﬂv%j’é'ﬁn apd aptdaeh kHL/BMmelecHig a5 fRgmept @I%suc @@'?Fé'tﬁ angkdgtecting
biririgdhtifeco E'cirﬁ 1Y 1RO 1 8tiebr HRABIS igf the Bcl-2 protein
vvals scree%e ?or t eI mg"str prob&gﬁee HLAA2 nona- and
decamer peptide epitopes, using the main HLA-A2

A%th%k géé%ul%ﬂe?d?\%ua &rr8HRRtié 2proddh .%sge;u @gber%ﬂ%'av]ﬁgod.es ina

es were synt hesised and exanm n bi ndirn

pep
hel_emggw %ﬂ%épﬁ@% /- trinp@ntipodiespdirectad agefnsha hyman Bcl-2

o
p?ﬁ%l&t{%ﬁwrﬂ%é%erﬁ/@%@gﬁ df ahe lﬁg%éégg\%aé? égrgtzlgn be _Il._,IrS]ed e.g.to

d@gge%ioytf@s@awcg oheEEr @ﬁilsﬁ%ﬁﬁnt'n%ﬁ‘ﬁm ¢ th@JC@ll@wmsatlon
pgg&eigy 'éﬁ‘e ahbert of BastidRIn& beéliebd BafMhatRBE fthé 8bire88f Afvivo
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to the TAP-deficient cell |line T2. Subsequently
correctly fol ded stable MHC heavy chains are

WO ponsnepreci pi t at ed usi ng confor mat i on- dependePCT/DK2004/000799

anti bodi es. The extent of simbilisation of class MHC
nol ecules is directly related to the binding affinity

tﬁgraﬁ)h Sué’qg@%apﬁﬁhﬁa‘%daa%o%( qgggﬁ%rgfgﬁa%}?': ddose %?\erange from

pep e concentration requl maxi ma
abe@towm io alfout 73389 MHEtide dtislads [oSsible tagroduse enanoziondh

oo A 189 5yl i A8y, o
présenpiogértion@lsoorlatas tp aBodleQide, iBparticulBea RRPOCIBoR 2K aplyclonal
SB35 o1 cMAIE o ey poptce o
tr&:invéntiosgangoeamiw thiabig red patrié pf bliptking siabrantding.ee.@ran
ML od e ool AR O RS 548 Ko oot
of thehivenaan.athedhventign furtherrodretrelatesdpisotitad Teell tegeptorscapable of
e
ablgs ldhgedingPsamg.6Such KE@MH@:em@smma‘;y fBcé@paplé\bé chon&l fkoi@ drotein or
et o Ty s oS ey o o B it apon
ALVGAS5 14 1bcl 4 WLSLKTLLSLG®63bcl oA
Z . iy

578 gercf e v iamiatie Wbl S PHRKe Ry B TSl T tors
chpdbre M ljincﬁngsp_ec:[fibaﬂy Mnyo:(ﬁ .ttm]prnminstbainjigi@ tohtee Beltd family and/or
oAl OSSR e s AR R 0Py cos
theay heenbeent expandéd tnhetrcpéﬁftthmtb of egpdnds T-oellshalvitrorans iwel known to

H
oL IR0t S TSRS RA) Lo drcor o
apawtlvertta@stds pngutplegoEl ¢elifansten- iius ebe énvieotioraalsayelates to methods

e B

oEHARRC Sl SHGR g TORSh Hao P o ROHERBpape o
bindirgl dpecificalintd aeacteindwinngingga thebel fafﬁ_lﬂy sr nmtnd_ecﬂrabmsnts thereof
tcféﬁ}é‘fgﬁ)@ay 399? s Q'hgm% b%fnfges%?fbﬂr?g I%}ﬁ %ah@a‘?.“fﬂé ihbéiion furthermore
relates to use of T-cells comprising T-cell receptors capable of binding specifically to a
protein belonging to the Bcl-2 family or peptide fragments thereof for the preparation of a
medicament for the treatment of cancer. Autologous cell transfer may be performed

essentially as described in ref. 7.

In one aspect, the invention provides a complex of a peptide of the invention and a Class |
HLA molecule or a fragment of such molecule, which is useful as a diagnostic reagent
such as it is described supra. Such a complex may be monomeric or multimeric.

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 Bcl-2 protein family member, including as
examples: a haematopoietic malignancy including chronic lymphatic leukaemia and

chronic myeloid leukaemia, melanoma, breast cancer, cervix cancer, ovary cancer, lung
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specific CIL in cancer patients. PBL from HLA- A2
positive breast cancer patients were stinulated once

WO noogionyoa3 bef ore exam nation in the ELI SPOT. ThCEDK2004/000799

procedure was chosen to extzmnd the sensitivity of the
ELI SPOT as described (4). Since many described CTL
Q
B TR Bl Bt G Al o oL RRH ey iifphses
agministpdnd tewrpatientradipong tem ke diseraedar eftechyaamaynt of the
pﬁﬁl‘ c%utnc%?h&ﬂﬁosutnoﬂ%c&@n%]té tt?enlqvé}ﬂl'o}{ éj%fécﬁfeQHéttls‘E%ble of
es are given In . Spont aneous

bﬂeiy}gcﬁp@@@cw t@a @eplds @dhe@wm@n 886401 zazwemtfﬁt tsraapable of
o9l 18] bhliFg BRLICRY k8080 , and against Bel 18 n

our of e patients 25% (Fig. 2). However, the nost
frequent responses wer e detected agai nst Bcl 20S Bcl 214
Ir?!s&ﬁ@ ch |Wﬁll ()e %gp@opﬁétetta BoRBihk &Y ﬁeé’i%ﬁﬁqet"ﬁod of the l?vention with

detectabl e sponse ai nst Bcl 20S and el even o
atqmvwapnequagce(rimemem @ytﬂeas ehemaotharapy. éagietheeaphi tigatment with
Ir%%uﬂgstlmgmgstem&n SRNhEI By tRafarﬁ Shtvith dhtiBBMESENd treatment
patients Su escri be spontaneous
using glendnitisgetls- \ﬁ"lﬁﬁ %@@T%QXPB%;SISDZ' af Bcphe PT%QF%F"YUP@BEGFS in tumour
cEIWsoi@celfi‘éIb\f?;ﬁtvﬁthsthl § F‘és'is'f‘egwcert‘ﬂ@cHﬁﬁﬁlla%r?gfé Hao). b&éé%%%munotherapy

pancreati c Ttancer, . Additionally, we

a§ W@ﬁﬁioﬁﬁ%\by thegyesept IWQNU%’aWJtH Qb’éothl@: é'PGPfQOtB?r@pV Augi e an effective
ESMabﬂ'?o Sdfehddes, cytotoxic effector cells. Thus,

may serve as an inportant and wi dely appli cabl e
target for anti-cancer imunotherapeutic strategies,

Irgﬁﬁ’e a%de'@t thBSnveRfidH r%@été@lg ﬁ%th@dsc&‘m'{&ﬁtbh Mmaf t%h' &41d method

enot herapy. Introduction The Bcl fam
CemRpPing te densedfal key pI ayers in the regul ati on of
apopHashidi gblld’b@sléﬁﬁﬁe Aageptotic as well as
antla optot c nol ecul es. - |sacr|t|cal cel l ul ar

fact @ pr@wdmguadupteﬁgbqlwgmetogb@ Belgepretaisfaamly or a peptide fragment
pr oghegRsF, %e@ém §§B$?6tem'@)rb@§hdér nﬁﬁ&; afy Hidhe phR |ns or pe tides
exam ne nat ur al lular i nogenicity o

in céﬁ%‘é’lbeééﬂeéfht S. I\/let hods Patients PBL were i soI at ed
usi ngi) WURRARRIGSCHRR BRI sdble baRBIsde RRBSdERELT-Lkis

A i ni | mmunol ogy, University Hospital, Copenha

DenrrﬁP'R\P“%leTfOﬁH)mmOfﬁ ﬁ@slf'\ﬁﬁﬂwf)"l@% mEmpteNd?fePeéf' Q he

pat i I

D ol Er SRR GUHBRLRES Bl t63boi<h (53R UraBrcl pevtie
pri ohag Begmipised in paid éxdividuebur es.  Peri pheral bl ood

| ynphocytes (PBL) were collected fromthirteen HLA- A2
_|p05| tive breast cancer patients presenting with

pe difliddug! Beprefiesablys hwinam being t fahexamnlea hyges beii thatrhps been
uﬁﬁqﬁﬂﬁe& Mltﬁi 'a%?@\éﬁ beldhGingab @He' BH-2HroleR ey §r Q%gptﬂ%r ffagment

han one tunor | ocatron é 13 patients).

h?f@é@h%ﬁtm'?'ﬁépldﬁélo@'%ﬁ% RESIR P PeRfidscr i ne ther apy,

and radiation therapy. Eight patients were previously
treated with chenotherapy, while five patients had
Toaliyveptieremill sqweredtistiaied yHee ilpwingdnenlimiieasxareplappnd the
dPhi %S WReréfhudy inclusion. Furthernore, twelve HLA-A2
positive patients with |ocalized operabl e breast

cancer were

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 ncl uded and bl ood sanples were collected prior to
primary surgery and chenot herapy. Additionally, PBL

wores/oewi7s ected fromtwo HLA- A2 positive pancrBer/D&2004/000799

cancer patients presenting 39 th progressive di sease
wi th distant netastases defining stage |V disease.

thd ARA 'A}Quregﬁgteﬁ Rt & Bo I\/LMPQ;} g@fﬁﬂlﬁo‘fi {ea(gl%% §&ha%)|-was compared

patients an free
wnméhgpgptldeBchrzdwaclv\rélavgieHBAhmblp@sfmtda)eaﬂde%ﬁlzowvhlte circle) and
i ndi vidual s served as controls. G anzyne B ELI SPOT The

Granzyne B (G B) ELI SPOT assay was used for neasuri ng
Faﬂqt2lll¢}l§¢fa?§é'c¢€fl|| response @geinsiahe eeptides BchesBelish dtflzos, and Belais. PBL

ﬁ?mjﬁ Fﬁég?tgﬁgh[:%leﬁﬁ%‘??\ﬂgﬁ% fl%e‘# yRpHSe tes Rledd @tﬁnulﬁted once with

were  coated wt
pentitepeoramiated at1q° @gllssperwllenﬁwcatﬁ gﬁw@yflthgémwth)peptlde The

Qe%ﬁ%bhﬁe na;ﬁep\’i@é@ﬁé&f@ ol (?ﬁé‘res‘abpéfct%ng)‘é g@otm{hb{madded

5 % hu serum s were ad

pgptides M@ﬁtcabulateobfche@qhmaéﬂsnwg tine IrpeLNeSRatC dsﬁféﬁﬁff? @éwalyzer (CTL
hgr qg%?éi’a ch well and the plates were

A}N%f? ’rgt e[jb4 our d| um was di scarded and the wells

were washed prior to addition of G B Detection

F’ﬁ“B' ﬁ}%@r)éte@?f[)ceﬁ'rg n§9§§§amst 22 BL MRy INBSYER T.

hour s hor ser adi sh per oxi dase

P@[ﬁrqm tﬁwrlle%éas)psmm ChH @é@?f’ct% ﬂerselh*L\leeM powv@t%‘éL wefients and two
Paneidbat eshcRt pﬁzntso(rpgé wWpd 5né}§z€d8v@§béaid@s B@@g ?ﬂi ar(dB@clm (B)

Bi osci encerh) d to each wel i ncu 5
WRTe examiged.ni-lympiiheyvtesswens siimulgied @Wlﬁm%dwemwawg at10

c\éﬂé rve ﬁ&até@gifhetr Wﬁhﬁurf%'r I?))aépﬁge Frﬁ@' nurﬁB@r of peptide

S were unted and t eC|
spe@mmgl(aﬁassma@mra@f@@oﬁ M@Oﬂbadqeﬁ@epwa) gvara:magp@!ed for each
p@io%ntgjggﬁxg% ﬁﬁﬁ@*@%ﬁ? ggﬁé’s ) (ffi’»‘éﬂzgﬁ(@@ AHal aizétfp Li€&at8%eland,
UsﬁieBBSFIO@dQTSdé‘FfIT@dAStan'@Qe@pé‘@lef plcangigen §pene‘t<:§pp§o!t ‘4tséandard
dQVlanJ% Er B9 ¥rﬂ€hc§:‘9‘l’é§ Ae rﬁé’rﬂ&? Qs BREK @%&e@%@%a@%on-

previ ous desc otlny at ed nono
rqsmooﬂlnmn%vm@mrednar@g agwhite e@A®ed to streptavin

coat ed nmagneti c beads (Dynabeads M 280, Dynal A/S,

Gsl 0, Norway) by incubating 2.5 rTg nmononmers with 5x1 6
FREadfustrBted YetBchbivor BA2 s%gcﬁ’ﬂ: @Tﬁt Q{E}IH%@ELI%WTS T-I%‘\Shocytes

mag netic conplexes wer e washed Imes 1 n
ff@a‘gfﬁét difeentlpte qtmm@pawosncwaaentmwawo &34d, b16)
subsequently m xed with PBLs, at a ratio of 1:10 5
apgg fwatﬂhy %trBBA(hua\ﬁ@rers(ymaé%d Qraeywienapfige Peflorelplﬁted 3t 10° cells

pémvb%rtnﬁm;sfésfé.tﬁe%ol}t Sle\letr?péb‘i@@gc% EorVBJIJ'h (Bherhe average
netic conp exes were ent %dmas e ree tines

eaefRertide ﬁ@eqvf/@r%ranmﬁéﬁa afﬁﬁ[rﬁé%@fﬁ'oﬂ iofyBROts Without added
pépf{de\f %a‘é"c'é'%ué%?d"i& eé’dF\dpdtleﬁtL{Bﬁ{QQHe irﬁﬁu%%ot@@eﬂé@ thﬁwalyzer

gnétic beads were rel eased and renoved fromthe cel
(§T|S pealyzesh. LithCleveland. 41P) cResrongeisddefiped @,s@aerage@umber of

aﬂ@c};é’i‘%&)@fﬁh apis I+n/2 KtahldHey de@f’é’t|5|$>%qae§ 19“I§/an%s) are marked as

coated artificial based anti g
btacé§amrpﬁg~meé¢a%nqw<@2pm§wdwa@ls@@Wéé@é@smmtesquares
ligand (4-1 BBL) (kindly provided by Dr. Carl H June,
Depart ment of Pathol ogy and Laboratory Medi ci
Figh |5v'é46§“|ate§ tog cybeiilirsSAPRSINN of)Bcl- é%'e%l%\%ﬁik Peleos feéét'\é@t ¢Pnwere
istiatedirb s/ F‘ﬁL ﬂ'dm R eaRdd ﬁgtlerﬁlﬂgling 'P1L¢\5!é(2/§cl}opé‘oated magnetic

capaci t ese cells to kill target cells
b?é‘é?t Al %Pt‘%?é?teq’ HU'§PHWHSM@’@“?'EGQJQ@P&%QW'S Of T2 cells with (black

square) or without (white square) bcl,gs peptide. B) Lysis by bclys-isolated T cells of the
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Coning by limting dilution CTL cl ones were
established fromthe isolated cultures by Iimting

waledosbsom i n 96-wel | plates using irradi ated PBMIDE2004/000799

feeder cells in the presencs of 40 ITUmM IL-2 and 1
nmg/mM PHA in X-vivo with 5% HS. Fresh nediumand |L-2

HMRLA? AR BreadtRansdr @BR fneEMPRYMB-2814BMck Qyé/é)ta(h&'tﬁé HYA-A2
assay Conventional | rel ease assays fo

“mlvﬁéﬂd?%ﬁté@‘@f?@ﬂﬂ}@l@#W (wiytecaiicle).ed out as descri bed

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

the rel evant tide, the HLA- A2-positive breast
Fegaﬁdlé@tre@mHuA A rqatyctagbT-sell respensesiegainehBalX. @ darasyeed by INF-O

EW%T FENG&H théllé hlaélﬁ‘\? u?ﬂlv Quals, eidpidn tlﬁﬁétwﬁh%?'é@sft cancer (BC
cell lines expressed -2 as exam ne reverse

Pefii®)e pik mqm@mmt(ea@taaldﬁwp PaRERAYC camggwqt@n@(EC patients) were
ah&@?émm%cﬁwéw@&ver%%md%w@ m@%bﬂ&% B&- ﬁ%m ”e

whét her Bcl - r“BeCIfIC T C S were

(BENDHEBRYMDESRG P NQ548) (é%t%d‘%emexdﬁﬁﬁ@@':ﬁg? L%S&Q 'tQa’NO 49) (B),
ddl-kl A2,,ROBVERMAVIAY SER) |'Da0©$18§(@b sm B@l )A'\élg 7|§9(:Rmﬂlmifl\ﬁATYl_)(sEQ

for reactivi ty agal nst the two
1B 8105 (Dl raEdmash Jemilsac o BT B simb e anse oy gptice before

b@iﬁb p‘Pa%d 8 BMFpdrRIGH trihEatédVbitrRAWItBOktOr (AflthQHé %Iéi/)ant peptide.
Furthernore, we exam ned PBL fromtwo pancrea

ThgRveiege @Hmbpa%fmeipflqi%apqcrmtsp@@t(ﬁft?fépbﬁﬁ@t@nr%§@<éa wifhettjadded
p@Stﬁé‘? W28 c@&@lafb?i}ffo? %h%ﬁtlghﬁ;sﬂ@%é ARMuhbdSEB®BERbs 2.0 Analyzer

Simlarl PBL from eatRy ositive
(CRavabEAT L el Sk Resnpmsiars (degngd osavasage esmber of
ahBSROEREINASotd QI@%&%Qa@gﬁs'vfé%n UQ% ges  8OGmpRBE &S al’é‘marked as

one of the healthy individuals (data nof shovin)

biagk speqres.ayharo3mrorgesepnsingandividpglp a[%i“ﬁﬂ“%jlﬂ?é V('SI"B squares

ELI SPOT we assessed whether the bcl-2 specific T cells
Fﬁbeﬁqm}sﬂﬂtés@e%%hoﬁém&i spYdifRS OXL sﬁgwﬁpm@rm ELIBPOT. PRlmphocytes

fromthree of cl - reacti ve reast cance

fioa theae differght tﬁeast ca@cerfet'%m%@&  WE38, %B&}i@dqure stimulated once
wit %btud@ Béﬁo@&ﬂétﬁé bt $019° t¥IR RIPWel REFipsdtedSthan ditheut 32 dith

(fi three patients responses a%al nst

. n_al
PbBidh B raree OADRHI 0 i e vBteas N of oA el Granzyme
BAdp (aREr SubtabRit df &R0 RAMbIT dded lpepfie) WaBBhicuRtedor each patient

control we included a atl

($185 st g Spoied Setes 20 AnelariE T h iz b Gy SIavaIanoS)
RREpbters (e hR&Ba@é\%rﬁ@é r?drﬂbér'bf bRy ehNpesifiEbpStEYT; sfdfdard deviation

health%() contr ol expected no G B rel ease
e

5
AP d W@&oag%%h?é% ”1?6‘192‘@@ tﬂﬁ‘c (RaH2Te2. Wheras parrespRRding

individifdls sranedkedas WAld sqlwdd nor the heal thy control.

The functional capacity of Bcl-2-reactive CTL To

further characteri ze the functional capaci ty of

Bcl - 2-reactive CT% h(J;S were enric ed%me’ans

Fig- SriusHates @nplvaia® @8‘3{@?9 i¢. 1[04 posiverrells BPRly Hpnadkrgast cancer

paferfle PRLifRMAtIpaticpt BE38Refe ﬁwuwtleabﬁee wme ScMK 1£apv/trd @nd the
rior tao isolatian raction

In vitro
GRg %ﬂ'%&’egee'lsf"éteﬂé}eéore 2RSS tfy“%§ ﬁﬁaﬂ'%ﬁdh? Eﬁ!'F%“r‘l US“T% @” anti-CD8
aﬁm}iblw%atgr%@ pérttéﬂh@ﬁocmmex ngmzvmmﬁg 18% @@@?eu gia@ 058P, didhe cells
ce S el er w eptl de or ul sea w
ware L ReBOs bRt Btk oftiiie were Senfamss sesviohs iLaRRHIY pentamer
wae ceed bt aGiegafivesn#0EB) UTHeastl taiterelwas additionally analyzed by means
of ELISPOT (C).



(data not shown). However, unfortunately we were not
able to expand these clones for further analysis. One

walzopsaidey i solation IL-2 was added to the rensiTIDRZN04/000799
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cells, and on day 5 the capscity of the cells to kill
pepti de | oaded T2 cells was tested in standard Cr

Fi BRI AR ISbticte T8 resbhSiacdi LB g5 mERUIct by INF-0
ELASRET sPBOfipm twelya pealthydadidduals sightesnpatiznisarithdrerpt sarcer (BC
p‘aﬁl'H%ﬂs)bEixmﬁamfﬁﬁlégks:%dg%%%gaegﬁa cantBf mﬁﬁﬂP@\?%%nts) were

I'n vitro sti reactl\(e
analyzeds Allirdividuals weest HEAA2popitive. tihetpepkdds Bele1dka- A2

t ¢ -NOY-
FRTaSEEey e  RPLATA 98 AT AT Cabl e o @
WDACKBNPEd. Emwocmwe@sstlmlai@dwm%w'th prPtidg beforxbeing plated at
1\Ua§elgkb%‘? ek sh ﬁ‘l Rl enih@fswﬁ?dwt Ar \%K@E\‘%Sréfe()%?t p'é'hﬁ']éa‘a' ge average

ti've breas cancer ce
FEM%D@P@“F’W@@W@ (efterafubBaction(af ppeta \A@tawi@rdded peptlde) was
tg:ygag{btf?or | i re otaﬁﬁpﬁgn |in c?ﬁ?g% Eg)ta'%r?g)}rfe&dﬁ' Analyzers,
L6u §Ievw@ndelé,$,)r R@ép@mrﬂ @rtinpgsas-avargge-nugimgr of antigen specific spots +

r

VB BRElion L 28 oY AT (bbfockicsF o FEREIRS BRcR FRUNES, whereas
rentrefondingdndiyidvale grednerkey as whitePaiges. Thus, cel | ul ar
i mmune responses agai nst apoptosis inhibitors |ike the

Fﬁiﬁlfoalllfs?rﬁle's)HLw RS ?és%tm 88N rdsPor<eR aggﬁagttsaw@ @8 Fedbured by INF-

enomenon i n cancer, d consequent this group of s
ythbSBDiﬁsTﬂ@pn’f@gxetﬁs wergt stmadatev @n@mw%pgmldetbafog@bemg plated at 10
itionally,
lé)é% \g?ﬁle'{‘/a P é%(ﬁ?ﬁégg\&t é(r)]Uto ese %mgt eB|% ﬂgL1Fsﬁ73c | | 546
(RBAM/MNMYMS@ \a NQ: 5. LRBLr fearn §emh,ealthh individvblsnfive patiepts with
gy V . ,
Harl%%lljg c%g, f% m%Y‘aﬂc?rrv %tﬂ%n% tt:\g? 5\?5‘? ?é/r ﬁerrﬂse, dridfive patients
vathrtm@lppipmmelqmq)wateeﬂxarrmd X lr@lvmma HLAAS positiieohe average
iV ic f | ' .
el BB B3 Gheh ubllEctRh orXpdEnoltHatia pepiide) was
mlw@temfpr eachypsitiecteusing the thmuheSeri@segen 8.0 Bulyzrr (T HyAnalyzers,
oIe in cancer as it has been directly
E’IB&Q[ahQ,FLéSI stance to conventional forns of
t her api es and poor prognosis. The functi onal
an Hilkilustretes ¢fLABES restrictask T-celbreshenses egainst Mclph axmegsusediby INF-y
V.
§;i-| EW@E@E& wg% %/ﬁn&]?%gé b“:e \ﬁltlji ﬁeﬁ}{ag ”b’eFo?é bglﬂg glated at 3x10°
oeﬂs bed weiles tripd:cmgpem withgit dreawtlaltlse péptiBe IPBLYXrane tanl hesilthyn

T ARS8 IR0 108 d P SAREaRApIBE A, an
su@atlgntsrmthe@Lu weﬂeManwgwedMgamsdthmMQmpmes peptdeoffafl) apd the Mcl-13g.

%@eét@es l%ﬁ ,&II |ﬁ Unﬁﬁélg vJeH(ﬁLR A%?éiq% ftivé aﬂfee%vg % erﬁiﬁber of peptide

I'C cance
shecifi¢ spois Caﬁlees-apgpcmnreofgp@nts vmﬂ‘@dh@d@dsqebedﬂ)msmlqu@mmﬂor each
b ) , i t
B3 5E Y FOIBISRES el ZRGRAEIL L APAReML  EE! bvctans
U3t Besmdndewsi{defiviedlasdavegeineintber 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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Peri pheral bl ood | ynphocytes (PBL) were collected from
patients suffering fromcancer of different origin and

wo casioh®at t hy controls and were isol ated usi ngPCT/DK2004/000799

Lynphoprep separation, HLA-3g/ped (Departnent of
dini cal I mmunol ogy, University Hospital, Copenhagen,
F&q raféQ(#-lLAr R ?&trjic'ﬂe I‘Mets oﬂs%é’apyﬁg)t MW% ﬁltaaékng by INF-y
tien recel ved 1 nmunot herapy prior to sa
EbISR@T. T-Mmhneyieswaeaestlmumgd oba;mwma depﬁtldcrhefdﬁ% bplag iplatedsat 3x10°
o B0 0 Gt SERE SRS AR nd LMEMEITS Lo O e P
friom sik heajthmlmmwdttrais rfethremaamts péthtbirerst aantea(BEagnd semen melanoma

i

(mghthwayl indivitieals werel HiiArd 1 QOSitips Siheiaverage cwitibet of paptide Specific

S L o S 8 BRAERD o EuB 2 ot

uginglihe memaihafipot® Sedee2 Odnalyedr (ksAnazersARCCadigveland, US)

I%% rgde-g:(c!e@i?& 8% \%{8 Q&rﬁ?ﬁg&é% §p6 @g%é%ta $y/S rs%ggarg yewatlon

>FEEQerf16f lyBphotytes)aremarked dseblack squaisewperes$ nnr) regeionding

HLA- A2/ Bcl-X - 182
Wﬁ%@ﬁ\ﬁ%é@%%ﬁ%ﬁ%and HLAA2/ HI V-1 pol 476- 484
(1 LKEPVHGV) (SEQ D NGO 39). The sanpl es were anal ysed on
BD FACS aria, using DIVA software (BD, San Jose,
CA) . 47 Results Spontaneous CTL responses agai nst Bcl -
EXSMIRILS pept i des The bcl-x gene is transcribed into
two nRNAs t hrough alternative splicing. The
anti apoptotic protein Bcl-X is produced fromthe |ong
Exatrgpiedt i ve splice, while proapoptotic Bel-Xis
f ce formof this
|rﬂﬁ{uh¥‘?%?oh%e %A&%ﬁ?%% %.@r&&{t%@ﬁée‘é%aﬁ%%é% BOLoX gt fors
from Bcl - X protein by an inserted region (am no acids
Niﬁ@néi@%d ﬂ%}%d to investigate if Bcl-Xis a natural
arget for 1®€F1's in cancer patients we scrutinized
this inserted region (including nine am no acids at
e d) for putative HLA-A2 epitopes using the nain
1Fﬁgﬁgspem fic anchor residues. Subsequently, we
synt hesi zed seven Bcl - X deduced peptides (Bcl-X -166

"REP Ry O gl e %ﬁ%ﬁ%ﬁ%&%@é R el o

WER? IsAaARAATEINg BE@erm gePprativo) Hidtyped (Rg@artment of Clinical

) S B e B 9 AR50 o

DMSQt Nonezefth@Batientorecelved inrmunctherepy prierite sarsplifg of blood.
different origin by neans of ELISPOT agai nst these
peptides. This nethod has previously been shown to be

2hAg$emgble BSsaytfoneeptide bindingitd WH@ ness spelectlies CTL in
cancer patients. |Indeed, strong and frequent CTL
responses were detected against four of the exam ned

Tpeminchr@af( ity of ¥ae synihdtic geptidesi(BwitroBen,-Garishad £3fc 41SA) to HLA-A2

t b ' hakhh
uZ%h%o?%boﬁ#JHgﬂtﬁtﬂé% g/fﬂ'\ é] é&ﬁ%ﬁ@gsgg% ?ngégl#r@b r}the assembly
ahs&M; ed dascnbnﬂmmncwlypiﬁhe esmaﬁ basedain paplide- nmd@te.d stablhsatlon of

I-r@; ALARYie r@ ré‘[elag@cf%drp@eﬁ p% i fﬁ%ﬂg&fapaéeﬁc%ﬁf ¢Gie 32. stably

age nu rgen s
folded HLA-moIecuIes were immune-precipitated using the HLA class |-specific,

E

"IB'

conformation-dependent mAb W6/32, and separated by isoelectric focusing (IEF) gel



standard deviation > 25 per 5 cells). Likew se, four
out of six exam ned nel anoma patients and one out of

wormsex@ns ned pancreatic cancer patients host eBCEDK2004/000799
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i mrune response agai nst at 3east one of these four

peptides. Thus, nine out of eighteen exam ned breast

éﬁ'ﬂ%ﬁﬁor@ég i lﬁlqbsheawgzﬁﬁn, B&hds! %’rg%uéﬁlﬁﬁe ShgdeéimsdeGauge
reas two out si x exam ned HLA- A2+ nel anoma

Riwsplaiimages progerra U Hrhele fire Ssofsasraliton At UBA). Jhe intensity of the
b%ﬁ@tlé GRechy e 1PRL anFo%Hf 0 gh@é _b&UrUSRN M@ ToRPRkx recovered

breast cancer pati ents host'ed an 1 mune response

dyijag therassay.-Subgequestly, tmext@atsofmabdléew@d*tp"eéédﬁ@@@ﬂy Felated to
tﬁ’@lﬂlﬁi’h@?ﬁﬁﬁﬂ? oPthe Wh8ed iﬁ@ptﬂ@nﬁﬁ@ ber§ BPALA- P@%é@l‘ﬂtésureéli_ in the

examn wer e not le to detect a response 1 n
rrespmcany/S&f5, D15e0.06wd/ qfetharﬁbmnpaemt@lm ShekarMatuedvas calculated for

i
e%gﬁ' g ?t % tE% 28@ ﬁ‘ggc%ln&érh%%rs s@mbg?t)l'(fbﬁt?gléva@‘ﬁmm%stabll|sat|on
patients, and one exam ned pancreatic cancer patient
Iﬁg\ﬂfi@stm/éﬁ&@f Z o (figure 6¢). Finally, four
rea cancer patients, two nel anona patients and one
pancreati c cancer patient hosted a response agai nst

ﬁ %&1%515(2% Zénsgtj\)lt? gt @Fﬁ)SP&? aQQ{% !3 \APGF&' sﬁrﬁ@@e@%c&ﬁywﬁo prior to

S were exa tantly
aneB'pIQnAfeQaWQe PBLds ceushed lyayphi nestes metm@awsd laod plated in 2 mi/well at a

Shle7pL7 5580 9 RGN BSARYy s moshm e

WbitteleaeWarkeBBiue Ulelany@ndh 6°/Glﬁtia’ﬂacﬁﬁ(ﬁd themas sesse@nd 2 mM of L-

et her, the Bcl - cifi,c T. e
St b uBeariop of DM aspery v iyt Wimcominant
ifeHeukin-2dcid) \(@hlbfneasﬁngeaneermm Me@tasdécpto the cultuidbs.ame cultured

celoneR GRd Fryesamoni o BEEETh B8l ces agai nst

Bcl - XL173-182 could be detected with a frequency at

a 100 peptide specific CTL per 3x1 5 cells. As
4 %2?#@(?70? S i ncl uded a patient (pt.no.: 17), in which

we could only detect a response agal nst but not

in Bcl - X 3-182in the | NF- SPOT. As expect ed,
-&%a%' %Sleaé%@'eW%%se&é? Seaty B ‘dﬁﬁpltweeagqu@éweg?ron-y releasing
éﬁébtbﬁaélls%@ decnb'éA@Se\ﬁtBL%Iyy(&P%ri@flﬁ%trc?&eﬁtﬂ@é,‘é Eﬁdttbm_'édcgﬁ \lvéll plates
he spontaneous occurrence of specific CTL in

WB‘%WEBM&N%M”M@ %hﬂﬁﬁ’ﬁ‘@ﬁn@@m I %Eoﬁjg‘ij Wﬁh ant| |FN'Y
aﬁﬁ@iy@(ﬁfﬁﬁ@ b, RS E%dWCTI?@WEWére%ﬁh@H n(rokBQLby X-vivo

from’breast cancer pat1 ent no. were stinul ated oncé

mediymyang ceille Rdgrsinidyplicatas at I‘i’éffem cplbeoncenisations| Reptjdee were then
dd%@éi f’H &:ﬂ:h Jé"l'a%dQHé bidte’ we m(;%h@ét@@ @veWnIdPlt t following day media

nt aner conpl ex anal yses reveal ed

e
Waaﬁ; o@%p@rcleyi amttgwa%ﬁ werﬁdmha@ PHer tofradgitian shkiptinaled pecondary

aﬁﬁbécﬁy @b { Bidth] Mth@ct%Af‘P’Pné’BIaM%QNéF%c-ﬁb&t%H I A A8 ashed and
8a) . n compari son he sane CD8+ T-cells showed around

AvicdyeRzyme ¢qwgat¢6€)§’ A¥dincEalhigeiogms, h'fec'EquO'mléﬁ) was added to each
vémzbhéﬁe%duém m&%a&t% af R SAIur Ghi s snz%be suﬁgﬁétE'NH*ﬁBmP (Gibco,

-A2 restricted epitopes agal nst Bcl g:r)
LifeTeehnfilogies) mae addemiotach arell andrireibalestat &t fer &f10 min. The reaction

v@sftéﬁ'ﬁlﬁz%d 8 Wakiin ﬁ)ﬂntﬁw&a@? %%M tﬁ@% %tf d§¢(' pufple spots. The

oy
seejs wcmsgunt%d/\m hqmml{reéqp aé) U/Erfahg%f ééi“@bé\nalyzers LLC,

I8N Yshean@thagdbtidd SptcRR M Sirdgqliency could be calculated from the
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response in cancer patients of different origin
agai nst both peptides. HLA-A3-restricted responses

wa@gaisnsto7Bcl - X(L) Additionally, we scrutini zedPCT®K2004/000799

inserted region (including4o ne am no acids at each
end) for putative HLA- A3 epitopes using the main
"E%em PR el A i TR T A
i9¢D- 50) and the Bcl-XL149- 157 ( ALCVESVDK) ( SEQ D NO
51) Next, we scrutinized PBL from HLAA3+ cancer
patients of different origin by neans of ELI SPOT
Safasuist the Bcl - XL165-173 (R AAWVATY) (SEQ D NO  50)
and the Bcl-XL149-157 ( ALCVESVDK) (SEQ D NO: 51)
pepti de. ThIS nethod has preV|oust been shown to be
‘ ) Y § - 2 tunor specific CIL in
cancer patlents Indeed strong and frequent CTL
responses were49 detected agai nst Bcl - Xu -

ThraRivaVREY 5 eBEOCeONDe$T)-2 P @'aﬁ‘(?érscﬁﬁ&(‘?@ far gheymost probable HLA-
A@' Aoh§! ﬁ“ﬂ)t dé?:rahga'r Eept\% é’ﬁgge@ |ﬁ? [ rﬁﬁfnqiﬂ_A-ﬂZ Ispedit @ ehor residues

gal nst he 1n our out of five

(@xahlﬁﬁea Bdr%@@tved Repidesyare syntesisadspsirxaminegrfer binding to HLA-
AB8]y d&%a%orﬁmﬁ %Q-ILW-K? %thojﬁumtdognﬁ% sRffl Eblfbp’é?rlolmSHIV-1 polazs.

standard deviation > s), four out of fo

s XGKERYHGY I(BRER %@wa t@e aﬁwdm@sw To® a%@mhlmifay is based

oH%WI%@ﬁdrPonIQ@EI%S PlﬁBl'eEl'ﬂB $ft8SIodEh oﬁcﬁﬁ&@ﬁt &Mﬁerﬁfatlﬁﬁé%f peptide
exam ned n_’gze oma patients fS)ﬁgure

tq WﬁJﬁPamﬂcgﬁnt we" lwe %bswneﬂx @rwethe deg Srtetéfp MhiCeheayy chains
a?é‘%rﬁundg%lﬁt%%rhsmgacoﬁ%fmaﬁ&{ g%%nbeﬁlt' éHtlgé’cﬁe§ THE extent of

exam ned as control’s I gure
stapiigatingeaticlass y MbC mﬂculﬁs d%i’ﬂ?é‘ﬂy fﬁéﬂtﬁ‘éfﬁ %\e Qmﬁmr%ﬁ'wr%the added
pUBtRADAS A& hiad. Mrhe %ebtﬁje%ohéérgl%ttlon R quired fr lhalf maximal
recogn|t|on I n cancer patients hus, we descri be
renowenyahcoes | MHE moleculngl (Gio malng) werst(:7 sMdar ety dxichizesss (Table

L 2 SRS RN SR Sl S5t b6
Cblatmlxﬁclzl4, B4 - BYlo2d, 50b1edédtzln -Bohhi Btlizk AQd Behb éesost0.7he 1, 2, 1, 3,
Bgljflc% Féslg%‘ect J%fifgl rqgaso IL‘I'ﬁcg' ﬁtﬁld’eg B%@{ :@6#%8%‘180 bound only with

e Vvia
nttérmmﬁawbw Wéak aifflmt)d (Dt 66 e7 H}CE?GJMM mebéctwelly'bdeof the peptides

o ARB T80 B B8 AL A B SRl oo

tms/etludydrecﬁolm mEEthealted | evel s of Ml -1 have been
reported for a nunmber of human cancers i ncl udi ng
prostate cancers, pancreatic cancers, nelanonmm, breast
Tablecle Peptidesaixamineddnties stody i ent s, and cervi cal cancer,
as well as B-cell chronic |ynphocytic |eukema (B-CLL)
and in AML and ALL upon relapse. n B-CLL patients,

Protginer Tevel's Sdqudate 1 are strongl BEQID el at@gum)t h
failure to achieve conplete reniss after
singl e-agent therapy. n multiple m}\@foma Ml -1 play

Y

Békqsr essing a rﬁl’--\ﬁéﬁgngdene under Tcontrol &H’its own

|-ﬁm_1|qm%rtant ngkgpvmc;\,he survival gp mall gnam cells

Bel,onot er devel gp Bpaeplp yeopl asi asowi th hi ghy
frequency ran [ gﬁbfrom follicular Iyrrphona 1to di ffuse

belee ge cel |
bclyis KTLLSLALV 4 2

bclazo LLSLALVGA 5 1
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HLA- A3-restricted responses against Ml-1 To

i nvestigate whether Mcl-1 is a natural target for
wa2aslok®73 N cancer patients we exam ned the prBCEDK2004/000799
sequence for the nost probafl e HLA- A3 nona- and
deca- ner peptide epitopes, using the main HLA- A3
beRgCi fic anchoyy r egi@ygs. sgubsequently, we synthesized
si X Ml -1 deduced peptides (Ml-1 194 (YLREQATGAK) ( SEQ
bPsNO: 52) , 50 McMASCTIDWLNRTKY ( SEQ D7NO 53) , 267
Hels SECAFVAK) (S50 PTG 54 | MM ( RLEGFAPTR) (S8 haing

r55), Mcl-1 o0 - SO%RTKRDV\LVK)(SEQ D NO 56),
bibkds- 1236- 244 (BILGNBHOYKY LSHO D NO %$7)) and s€ruti ni zed

beR, from HLA- A8y SRS F RAtyents ofg differeny origin
for reactivity agal nst these peptides, taki n%‘%l
S

bsbsant age of tWé NERISPOITYEEay. Thil® net hod

bRl gvi ously beeg ghownwtee e hi ghly gf ficientyfor
identification of tunor specific CIL in cancer

bgbwi ents. | ndeld,Y St SRl frequéit CTL reNpidiadag
a - | 1 — it { i | i | | ol . .
R A T TP e o T CNER 05 o ere " the
sgqueace ) (figure 1). Overall, five outof six exam ned
PR SR RIS o o S
HLUAv2 br east cancer patients hosted a response agai nst

Mcl -1 (responders are defined as average nunber of

antigen specific cells standard deviation > 25 per 5
M@m@gﬂnﬂ&;ﬁdea@@q@&dﬁd@hem&gm@@w
Ngdiwid 0- 338 (figure 1). Additionally, two out of two
p?)‘(’JﬁTned HLA- A3+ pancreatic cancer patients hosted an

i mmune response agai nst the peptide, whereas one of

I . D I 3
LS Eiie SRR OP AR 7 et oy dit ShoPRR sidechfe of specifc T-cel
répChsescaghinsd et Béli2aterised peplidrs i pryiphasi bivbd/Tiels flomkneast
cBpog R R iR g e PreitklBech Mol it EER KBiiting tumour
spesifi@Elein eancer pldiestst ed agai nst either the MM 103or

the MM o -308 peptidein anyof the healthy donors

(figure 1). Simlarly, no responses could be detected

P&y Arams 1 5 dbA-A2 poditiveduiedst icameer patients weid slienlated once in vitro before

R 55l BREr B RL A0D TNy or

EMBROF is Nescribed ¢4)i Hines magytdes et ?Iﬁ?[él'ﬁ_seiz{ttlrsygesara im &etctiload affinity

; - i t i ) i .
oS BuTef B o 20580, AR M SRS S ments
Responbes avene defeetet iageineiBel op Ecl1s0uBElng and d3ahei andHinky deta from

R bkt R £ o PR ET TP ooty YR BBt bt

Bt 58 PBL Iftom dight-of 2% gRieREEL0WY jan8EQaiDsNBxIBo N, folrNithe patients
T Ry TR P A g ARG BBt st n

Bohti sintestwelved=80%) efithe paligyithhdsted a dateciablet §Tlagsporse against
e ' Walo i of, tt R ssay.
el o e 8 e ARG S RO AREREL: Bl b Ao
derived peptides in cancer patients of different
origin (McM MM 177 135 (figure 12). Overall, three
out of four exam ned HLA- Al+ breast cancer patients
hosted an i nmune response against Ml-1 177 i85 and
oneof these in addition hosted a response agai nst Ml -
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166- 175 (figure 2). Additionally, one out of seven
nmel anona patients hosted an i mmune response agai nst

WO b@sNedra85 peptide, and anot her of these hosPe€rdDK2004/000799

response against5 McM As a 4ontrol PBL from six

heal t hy HLA- A1+ indivi dual s were exam ned.

BxaRpldantly, no responses were detected against either
the McMor the Mcl-1 177. 185 peptide in any of the

lﬁﬁﬁ]ﬁ&@!n%(yf%d Diif¢hRcerpatiehrdi i ed pepti de

responses. “The i mmunogenicity of the HLA-A3 restricted
peptide Mcl-1 o- 308 was increasedby replacing

SumifaR ne at position 2 with a better HLA-A3 anchor

resi due namely Leucine (I\/bl 1 o0 -3082 ( RLKRDWLVK)

Herem wwscrlsﬁén@ramﬁws|Tn$ﬂMeaqﬂé®pmr@§ Bkt i ResiPBer 'a'ood from

p'aﬁeﬂt&‘@uf%ri%a?fr*onﬁ@rﬂélﬁfedﬁ%b?ﬂbés ae82ipBsdredMd cahcér, ARBandZCLL.

(data not Shown). kew se, ener at e nor
AdeiiigRaltyeve shew é*pﬁtttf@ée Bek2 ﬁ‘iﬁﬁ“f"? g&ethq@ewmsﬂfeptlde specific,
yREd GeRtbr BEIRL TTHSS, Wel-2 n(aQ%'eF:\Je' EREANT T éN@vﬁ@ély §gphcable

position 3 generating the two pep tldes MM 17

targeirier @@WWQE@"D‘WQ@%%FU% étr‘%tﬁﬂéﬁlq %F{"F)t(‘esEéﬁf‘B”at'on with
DRSNS 2adhitRUssd SfbribiBapy.al | mal i gnancies are
characterized by defects in apoptosis signaling. This
renders the nalignant cells resistant to endogenous
IMPOMI@idnc Sstinuli, as well as exogenous stinuli such
as chenot herapeutic drugs and radiation. The defective

TRR ®H-2 FarhilyScibrisBs BaUERd] keR PROES uﬁifh% r@@@l@ﬁbnrcﬂ%pbpt@s‘s ra@fincludes
over expr essi on f antla q?totlc %eggs N theeﬁéI éP
bﬁp‘bqrg? cglﬁ]qs)y\/el aS@ntla f t@ m@eq: § q\m |c¢1I C ar
cBHrlbutﬁ«\g to Bed pélhogiéh@fs@%ha'pl:ogl&.stiéﬁ dT@aﬁd;&h Iri thb!pbédeﬂf §tu@y, we

Q0S| S Or vaccl na 0oses
PR SR AL el THBHASGERAA T BF-25h PR pgtints

expression of these proteins as sone form of imune
Metbad® woul d i nmpair sustai ned tunor growth, since
survival of tunor cells requires functionally active
pPaehers of the Bcl-2 famly. For therapeutic
strategi es, targeting of antigens that plays an

RBhsveyRigalatethusing Fymphpnren senasiionoHkAnined dBeparpentoh Clinical
lrﬂﬂﬁmélﬁby 'Umer3|&h%s§ﬁéle@5b%a§£n @gn'rrga?g aqﬁfﬂ‘o%éﬁm FCS with 10%

tunors™1s a wel recogni zed FNmtat tion,

DINIBie eNenesofdbe patienisr r@§§'b’%ﬁ1'”@)’ﬂu®éﬂ'ef aPYf RIIA F@/S?ﬁ'ﬁ@tnél qh§laod. Informed
cSﬁéén‘f w‘a§ oﬁ@fﬁe@lf@)ﬁ‘r@f#\e"ﬂah@ntg 'bHSr th %%ﬂ/ %F fhBs& mb Sures,

nmbi nati on of - based 1| nmunot W th

P@ylpmrakbl@ocblbi@ﬁb@w&s@(ﬁ;mb Gore dnllesiod fremyiFigem BAR pasitive breast
ctaﬁ@é?i)aﬁ@rﬁ SFeseMﬁ\ S ReGetE6e Bcbase W@Pdlstgﬁﬂ-r%et%&gsé@%fmmg

roteins presence of peptide binding not

stage W sisgate é@%mﬁ@rlyecarp@heﬁt@ had ﬁ@ﬁ fhe ome dumer lwﬁlsa (@8
paflert@NBREF t&%‘tdﬁ@r‘ﬂtlﬁclud@% c,thEhT%tr?e'Fé’p éﬁdﬁ%ﬁé‘ ﬁféPépyf aﬁ&Hdnatlon

react|V|ty was det ect ed agalnst nenber s

timrapy? Bgwpalenthwergtirevious!sigated wﬁ@ C'F?’B@Fhﬁfﬁpél vmllédlve patients had
oBWFQEel\'}éU)@rﬁocr‘m@thera??%ﬁB ‘ﬁ@tchEmSﬁH@Fa%F/ gg%fr @%%]dgqaaﬁﬁén.

Mel anona nmeans of resence

Fofthesmare twplve HLAALpBsitivediatignts NV'tPEQ_CGfiﬁﬂﬁF@a@f&% reast cancer were
rRﬂ{( de8%ha bY@)% s%%fésrv@@g cQI‘!’ecga%r%‘?'fH &ﬂﬁér&_ﬁr@%rﬁélﬁi Hesbinerapy.

en toget her, these data L “defi ne

Adgitiopalys PBL wiere P@'@éteﬂ rfr@nbiWﬁ)sleA Q\QPOHEV%PQ}W%I'C cancer patients
p?%%t.ﬁga\mtr?pﬂoaréseﬁé AReHEd ity éi%f"énﬂﬁhbla%{é%eéeéﬁrf‘rﬁ st8§E ALisease.

are theréefore substanti al i mmunot her apeuti c
Ringllyd?Blafrem dent HiAy; A@W}éﬁ%ﬂm@ﬁ Elbrratignts ead é@f:e AML were

patients possessed Bcl-2 specific CILs, eight of



10

15

20

25

30

these patients were previously treated with at | east
one type of chenotherapy. n two patients (pt.no: 14

wapash7go7mno CTL responses to the four differenPCBOK2@4/000799

peptides were detectable. Both patients had previously
recei ved anti-hornonal therapy but no chenot herapy.

c§|e@éd ,oY tq t}NEra\g?rlgBl[] %mat% 1 adgS E(ﬁgltl\%%artﬁysiﬂgﬁﬁiﬁﬁls sBrved as
pat |e i'mary | oca |zed br east cancer prior

C@mié?h)t herapy Thus, in breast cancer patients Bcl-2
responses were onIy detected in the patients who had

é%gymgthghmﬁerapy Al t hough, tunor |oad may play

an 1mportant role, this mght indicate that the inmune

TheQDamSyeBa B(@rB) BLISRIDT adsayrwasnusee dsateastiring antigeacpeniie CTL

clorgisiey & SRS TBRG BEM g ocelibed Bottdhed i AL SRS Wil §Broen

IVBGP N355 Riilligone ) werb asated iwithnGret CaptareyAntibbdy (Bt Bibsoiertces, Brondby,

oRAGAI T Bstvetdnasfo a3y BREME A RARE ik b 5. pumn

sexianiThe deflowemcdddX( b) difanibdl-cbncast@tione 32wals aad peptldes were

uihedPg Eerdornl aRLES PPt ndPaled Yl FREARE W5 ojgparded
abd theXgélls vepeaiabhed ildr to additien pfaGiBeDétectiéBlANdibedy (BileBidsciences).

Tﬁ%{)r&)‘%x‘}"%\ge'f%{%?teﬁgafc%b?urﬁ V;vr%?Sg% A g%rid ﬁc%’rger%allsﬁperoxidase (BD
Baatieacds) Rk added tesdumhak|it hmtestmenmbhtbdngT forel hodriAEC

stBSR Reanch M0 G aES Pt A0 [5Gt Feubatsg at RT for 5

10 @diet Theeredetivnl wad temeinsitad bg avashing with tap-lvbtengpan the emergency of
A- matched breast c

e Ve Rputere Lo AL fifroplid StpctRE e Rgi s catoulates

m&h@md INFLy EIABPOIT. SR bbsays Neee ferfuried % daplidateroe siplitatedfor each

Bcl eptide in the context of the HLA-A2 nol ecul e.

P%PH{%% '9he were able to clone these isolated cells

and showed that they reacted highly specific against

1401&LidIE bf Peptifet spbeifepT toe. When peptides derived from

nmel anocyte differentiation antigens were first used to

AhfigeH sﬂé@tflb%ﬁﬂsswéwetnéblé?tb@@ﬁ nie\éng%f BEIQ,Q’HLAIAZ/‘@fated magnetic beads as
envi sioned th is m to prongunced

PRRAAUBIY SR GTPS6T BLYAIGR JHRBSER (FERITI Iy DA o LHg) were coupled to

stienbiif tbatel inigpalid Meads-(Bynabéatis M-28D, ©yn&Ie/ENOEIbSNorway) by
However, clinical experi ence denonstrated that the

IWCHbatu@r?cé H@fMmafofmers g@h Pl %@??@?ﬂns“orlé EESy farg0 min at room

ShASrh AL 'Tﬂ@?n%%tl@%mﬁlé% \X/érgaw\?égh%d firéhehed RAPBS e magnetic
| ncl dence o "anoma’ associ at ypopi gment ation In
figle(Pnal V9. L2dpNaryapk angrsubseqrently mbtedrvatyPBLs, at a ratio of 1:10in
pAgdit %%éﬁy anl Pota ki VeHS eﬂtlﬁ/ %sreff . %ﬁlﬁeﬁ‘é‘ﬂ |fP,Q9§B T cells
reported 1 n'various vaccination tral al nst
ag@wailagwltaémmagnﬁtlmlqw avere agttyrnashed Hyee timgg. Isolated cells
\A/féF‘é }e'éh SlendBINDRFRERARIGS Xa\% \Dlﬁjr' 59185, HhA i uBhteBFor22h, before

proteins are a enera feature in cancer. n

trm mamﬁtwtbsaﬁfawem releasedanthigmaved fropnihe sell suspapsion.die isolated
C\é/érbr&lt B £9%-WHR Yidte huexth/oCQ%StJ@'sﬁd M"ean%@ﬂz% 2h@eD3

prognostic sign ficance hosen

C@@te@ attificial wlebq@a@ tant*gﬂnanfe%ﬁr%@@%"s (&32/61 §6b)stéatsq>@56@893 4-1BB
n%ﬁd’@ fdﬁ@% RiRied M) iDrecS@ e Birks %Bartrﬁént%@ Pathology and

|s seen I n sonme cancers, or
Lpta@rﬁtoauMsﬁlcgvpa\gjelvgrﬁltxdpfs%%@@ylvmlﬁ)e Presiay after lé@éﬁﬁlcm 20 units/ml IL-2
excl usi ve expression of one or the other protein.

Thus, in sone diseases |ike ovarian cancer, expression

of Mcl-1, but not Bcl-2, is associated with advanced

stage and poor survival for which reason Mcl-1 m ght

be the prinme antigen, whereas in diseases such as CLL

where Bcl-2 and Ml -1 are
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co-over expressed, sinultaneous targeting of both
proteins nmay represent a nore effective strategy than

wo asogettong eit her nolecule alone. Simlar/, Tarekaketo4@00799

descri bed that the presencespf another
i nhi bitor-of-apoptosis protein survivin in breast

@@%’99@ '%dw‘%t tr5:e tgg %é%a&g?))gﬁggé %Qu tkﬂl t%%gg & (y@d% t&dted either in

standaed 7 Croglease absaya. si mi | ar assom at| on bet ween
survivin and Bcl -2 has been54 described in
neur obl ast omn, astric cancer, colorectal cancer, and

q?@’ﬁgd’d’dﬂ@t'ﬁénﬂ Ufiglgkin' s | yrrphorra The safety and
fii [ € .
R Stor € v Pon e Kol PO, i High y ge-we
plmemtgslmgwredbtagmmmas feddes eells inlthenpreaénder af @O94U(ndl.IL-2 and 1 ug/mi

PGB P SOK 1o CEPR s mTH D e o Rk R s overy 34

dBgl -2 protein famly and survivin especially since
they execute their anti-apoptotic function though

t__cel lular pathways. Exanple 5 Peptide vaccine
o¥ic
é? 73 f)lyoatsgf'\ﬁ famly peptides can e.g. be synthesized

(ﬁ)ngent%halt[h@r]W@a& Q§§%Jy§ ot @If L- @f@a|§te'a%“ytdtd»$|c‘:ity\%ésrba?ﬂé‘drcﬁﬁ as
am de NH term nus and free COOHt er m nus.

ch
dgpesipea elpowtets. ggehpall e aamellwth WEVERpt 1 hlsat pepide, the

HLQ@Q@?B;#IW@ tﬁ‘gaét'%aﬁéeﬁrcbh ﬁné"ﬂltﬁ"-MB@ﬂbhdﬂt@q-ﬂl’A Ab-negative breast
Lact a er's solution (LR Baxter Healthcare,

cppear celbing ZR -1 oty baast eancepeeldines gapregenttBrit as xgmined by
ré\fergtrﬁ{},({p,ﬂ,{ﬁﬁt@p@ d%ﬂgg{hoﬁm?n wat er. These sol utions

are then sterile-filtered, placed in borosilicate

glass vials, and submtted to a series of quality
Resgitsance studi es including confirmation of identity,

sterility, general safet and purity, in accordance
%Ltrﬁsmme@ag%tt.ﬂi%g deage%wﬂﬁeﬂ in IND 6453. Tests of
TRGXbHfHe Wiethr Bd-2 sgsaﬁmt:é@st @&e%dﬂ@%@rﬁﬁepsn frBHﬂéﬂiléém:a
or in the peptide concentrat when t hese

i de
patienis yvgregamé]eg RBLJFam tent HL%Z(goptyye §Lyé>gt|gnts I:apnd three AML patients
foH ragdtiviiphgdindt %“Wo%ﬁ&es &ﬁ%& iy §CI2‘M IBI-2 fPbM&esavere present in

vacci ne_conpri sin cl ass

fivg At the GiLL Rekieels goR tvele! e AlopalismisrBatre ) rusthermare, we examined
PELArdne 8dd Mrtceéianeebﬁ@rs Bﬁ@td'eﬁﬁfied-ﬁh@t mt R@t@nﬁs l%s%d a CTL response

vacci nated with e.g. about e cl
agaipet the Drless Aty wanve%t!deﬁ éf'guafﬁ 3)a§ém{%cp%lafre@' w *ieﬁl't@/ HLA-A2
p@@iﬁw mamauae vidre BREiALA SUrpdsindly, faetﬁééld @tl_e fbspBiNd ﬂ&, detected

of the class |l-restricted eptid
A9pESHhe s ARSI Onh " WeisaRMBGVEHES (At aPLSloHNbg. t o
provi de equi nolar quantities of the helper and

it otoxic _epitopes. Additionally, patients can be
Behe spericcarayme 8 'eagRi Rélot i de conpri sing the amino

U%?dg%é ey @npsasoptvet&&@sdaa MHeﬂfé‘i thelhrg-2apavific Pephd @*aéated in PBL
aqueous sol ution, can be adnm nistered either

eé%lb&cget%FuleeustsFah fram thregish the Aeh@ ragctiye brggsbgancer
p@fnerﬁ§ ARoCAY] 20 &Y ¥9)tviera BRMYzeH Bt réat:umrabambdtﬁe tv%egqﬂopes bClags

Juvant 55 Patients are i mruni zed

and Rtk (figue 4). Insall reepatients resganses ﬁ@'@%@@t@é@){'ﬁﬁ@u'd be

daticteaiith a fréduency Qi é’dou@éo-ﬁ 2y ?Bpﬁd@'@b@bﬁé‘bmrb"er 19 PBL. As a control
rare exceptions, the vaccinations are admi nistered to

WeHBSISGFA BRUATIRLAOS A6 T HbIGh M, COPILOMpLGRIPEI s eapRnse against bol,
bR £dteaRLYbAGBAY 54,8/ iR theSINE-PELISPOT and a healthy control (h1). As
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nphocyt e R’?%ponseto ptose I nhibitor Protein

egufﬂwcl/bmmrean WG%P?W@QPWML'%\@ /bchg:ogpwplexss as
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é}Hm?r%rdeororfec@Hﬁdh dTQ‘Q‘Heﬁs 8itfér ﬁtﬁ@it%aﬁﬁf@ér‘ pkils‘éd%{h' Bl in @ GrB

froml eukap erest s pro ucts for clinical p i cation

ELISRGn severet eidbrsexcianes showed spagifi @dpgoggltlgﬁ @f elereligeE2 cells
(628 W3} sIRRAE WodseR rStunBtelyRe ARMEAARBRID eRband these clones for
anti cancer agents targeting cell death inhibitors in

futRer @eplySispr ot ein fam | y Leukem a 17: 1470- 1482 7.

Rosenber g SA and Dudl ey ME (2004) Cancer regression in
nfter ifetatopdy 2 vegedgedio tha srbaining &p!ls, AR PP 4aY pdhe capacity

d?ftheaé{i"@'t@gﬂ)?é tﬁ!étld)édéﬂolfz éemgn)aewaﬁm stiNderdl0d: Fbmaassays To
1464557 A vacci ne conposition conprising

thig gnd¢ itrepyripaiad Treradnor hg cells Ipadedawin beloy RRPUAR SaRe py targets.

This &d3al reeaRARIt Rl T2 @éll% Ip\arée@amh ibe5,; WePDRBEY (figaFeesY). These
or, a nucleic acid encoding said protein_ or

epepRectRnG ip yfrRsimuiaied Bls fegcvenbaplisarRsR furthst 7 U3ggLto test the

Vﬁg@@/&b kilame HLA@lz%datwe vazeéxarésBiﬂg YRt e&m@pwnﬁﬂetmm-ms 231,
en adm ni st ered a cancer p I ent, IS cap ab

TN SEviehaR 5815 SR B8R SR MDADRIBIAH el WherARn contast, no
HA®FSHY wad-obB&ed @gﬂﬁﬁ' thé BBI-DéxpFéding, HUAMEY RddatiléBreast cancer

vacci ne_caonposi tion, when adm nistered to a cancer
ﬁ?ﬁﬂ'“%ﬁwwgﬁ@rﬁ%bl -2 protein fanily menber is
expressed, is capable of eliciting an inmune response
agai nst the cancer disease 4. The vaccine conposition
according to any of clainms 1 to 3, wherein the protein
IS sell cted fromthe group consisting of

édﬁf'fgﬁgopt otic members of the Bcl-2 fanmily. 5. The
vacci ne conposition according to any of clains 1 to 3,
Imresmegenitityeof BebX ) in ¢ahcepatiehsd from t he group

consi sting of Bcl-2, Bel-w, McI-1, Bfl-1/Al1 , Bcl-Db,
Sohidaty 10 and Bcl - X . 6. The vacci ne conposition

S e e NP L b Sl DR G e
TEB&md wdd&gdibk ,Sp@‘ntdneddsl{'_]UDPBZ ﬁdnﬂymaar,esiﬁnfeda:yﬁ)toxm T-cell
rﬁ;%eo'\"ﬁ’g?%&?%s? BF%-@% ?Pat éésg%rﬁ/gm?r%ﬁ]' éél&n bgfme%nglo%EI’SPOT 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
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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8. The vacci ne conposition of claim5, wherein the
protein is Bcl-X 9. The vacci ne conposition accordi ng

W e0osloadons 5 wherein the protein is MM 10. An PGDDER@/000799

I mmunogeni cal ly active pept4ede fragnent derived froma
protein belonging to the Bcl-2 protein famly for use
|sa§or?élaﬂ€&'bvﬁﬁ@ﬁl@t reélgtahl?@ tIFPé ENRBhARIM GimituRShERRY vﬁtﬁ cftotoxic
cancer. 58 . fragment according to claiim
cn@nomﬁ@pmmawef q@p@@léngnNaysto epbeansdr-f rom t he group
ItPoductionng of of Bcel - 2 Bcl w, MM Bfl-1/A1 , Bcl-b,

Bcl 2-L-10 and Bcl - X . . The peptide fragnent

The @atiznamipticoreteiBal-Xois r»m@rcep Aromibiedensg @teamatlge splicederaof the

bEFP?%ﬁeh ﬁlhgﬁﬂ B*b%ﬂ@&eﬁé 9&!')%93 eérn%@)ﬁ‘rongﬂ'lé/%Flaaltaff‘ﬂtlvebsphce form of

thessarme gense Bel- Elep|ﬁ)/9a@?r\§m°ﬂaahf@h1ﬂ §gnees aglithlambeendisplyinked to
réJ‘&aM&B%Hvérﬁso%'for%s]cﬂ‘ theTg‘;ﬁerlﬁ’a b&& Pré 8RN he functllogal inhibition

according to claim, wherein the protein is Bcl-X
offRel-papstoerethe raagmtem Pr&’é@ﬁﬁimdd@”@%' necniagiic cellp sersityerta ghemical

aRE PARhtidn! tRerbies ]wﬂéeasTRSmBﬁlﬁﬁérqgf Jarnemthn@scfé%rngé%g high levels
of clains to that is capable of eliciti

of BH ¥1 easultwmwr@uweg%mséan% RhepaiBRrIneragsach@Xpression phBC-X, has
bB@rPFédéﬁe& irP8 Bty 8ChRrdhtHallfPard¥s fﬁt:lu@‘ng'm by Haﬁbtl?le myeloma

which is an MHC Cl ass Irestricted peptide having a
ap gl s Gk éﬁ‘ncﬁfﬁé'kﬁ@qm gRNcehAFeast eancer.inagcreptiq cancer and
nfdigL of binding to the Cass HLA nol ecul e to which
It is restricted at an affinity as neasured by the
Idaabiargets forimaupetheiagy afengens Rroduginileaced inmermaligsiasal
ol&eRYBEYedih cEH@erQeﬂ’ss andlafedB o8 il fan%ﬁllclé@%ur\mél%d'p?ogressmn
at the nost 50 mM as determ ned by the assenb

bi ndi ng assay as described herein, (ii) capable of
Materialg ahyMetiedy - producing cells in a PBL popul ati on
of a cancer patient at a frequency of at |least 1 per 4
PeBtdsas determ ned by an ELI SPOT assay, and/or (iii)
P%ﬂgﬁé)réfoelgédelggpm)%}tje d(?’tB‘th/b%ncdll c(:)t%% tfrgmgcgatlghé%%g rﬂ{f; f%ﬂTéancer of
diffeparit dagihraad fiont heslithy Icmtmlﬁand wereds@ated |using Lyimipbbprep separation,

R bRl cilfte) FIEURRRY BREIAP IR R c b Bhdlen,
DEnenape gnd dezén 'mg?’@]wmﬂ 0% RBMBOL Konedf thie patiente seceivet ed

irPPrﬁgﬁ %pgpﬂéﬁg @Eéﬁgd%bﬁ%w I?nfor%‘i]efd &ng?rﬂg%'o%?awm%rom the

restr
aiemspmonap}eoftbssesehem.from the group consisting
FQH] ’éﬂy -A2, HLA- A3, HLA-Al and HLA- A24. 22.
e pep dé ragnment of claim17, which is restricted
PBy. ftdlona APeasP Ganceh patipepwas etihulatpdemce dcvitve dith ghet relexant peptide

8L Teh PR Sl Bt PR R Ty G AEBI T i rppatie
|s|t1(atlmpm kit AD\BRN/BRIChIERA, D IND NOrwa gL Fhe/@adlting SIEO msige 3)cell culture

“{%{%ﬁ‘é&h&é‘%ﬁ\%ﬁ%ﬁ %@Eﬁﬁg’@ﬁf@%%bﬁom UK), followed

biPRiFSWsEIIn 0GHh me\ﬁbmthcﬁmmwrm%sacp@m @d CD3-FITC

BRI o, FrRuRo SR A%y sPliah¥ MR osk SER. BobRtdifihgs 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| 173182 (YLNDHLEPWI)(SEQ ID NO:42) and HLA-
A2/ HIV-1 polyzs4s4 (ILKEPVHGV)(SEQ ID NO:39). The samples were analysed on BD
FACS aria, using DIVA software (BD, San Jose, CA).
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24. The peptide fragnent according to any of clains to
and to 19, wherein the peptide conprises a sequence

waeedosot®ds f rom t he group consi sting of TAYQSFEEHM/OREQ4D00799

NO: 43), YLNDHLEPW (SEQ D NZ 42), R AAWWATYL (SEQ D
NO 45), WWVATYLNDHL (SEQ D NGO 46), VLVSRI AAWM ( SEQ D
R¥Quitd8) and VAFFSFGGAL (SEQ D NO. 49),. 25. The

peptl de fragnent according to any of claims to and to
19, wherein the peptide conprises the sequence
SRORSARSTS QEE@sgomsamamg 3cl-pp slepivpd m@t’d?%grrent

Teae-ted e eedy i Buthabhedhtul atimaleEelife 1R
antiapsdpsdtic pootein BﬂLKFE&P&@c@&E@ﬂhé@r@@ltemaﬁvMM@@VWMé
pgq%%gggtigggﬁ)g%is%éﬁ\éer% ?Fﬁ%homt n;ﬁ%%% fr] %frmis ggne The
peataiprpreiet of the tngerBCLSK| differadrohr Im)(srmotgnrinymn inserted region
(F3ED Bka2atiee) 25mia pepteARY PraGR Anelilspgefipr Tiis i
canger phtientaivessctutiniaed thivini&tedmegioni(inclubieg péetanieo iasids at each
E T R T R R TN SR
NIBsEqljently) weOsynTHesizpe pévetheBdl-Xa deeudedqfeptides (BelX,sswhai ch

GRS G Bete: AT SRR TREER PRy Shpek e e

(MEKIDBLEBW INBRQBD :NE42)e Belodh @6 (RIARNAVAT YIS (SFEQ UD NO:45), Bel-X, 1eo.

A N I o6 e vy e MR Aapi (SR 18 Ny, B
Xane e (MARG SFC GRLY(SEQ 1B HOM9) X and3erutinired iPBLAgpnaHLARE+ cancer
egpeite 8 afenCorkil PRS0 BlePOT sPAGafERS iy o8 HMhethoo has
prédouslyeseen3Bowi iebe bighly éffettivedoientifyftunbespecBiz CThhin cancer
S RRE T o8 AT BFE R o TR o o
Wbmmﬁ'lmpg:eimgbm1ﬁ%gmr@git 1§(QB¢H)QQ>1 25 talmd Bdﬁ?gesﬂh‘pm @ncer
oRRRG of SRl aiey oot Gictef Hath a8 blahfeeprAAERA preast
cand:mrmt’lerps bbﬁécm an Bbmuiié respodecagainst aqoleastlode Oclaf thegenfour Bel-X,

s de

Ppife ot e B °°e§m§? 8% Bert e oot dludch RCInK 88hs 2
sw*datd desviatlng > dbgdertiDNCelio). Lﬁ&gdns?gfoat obt?:zisk eg:amilr:m melanoma

t e ra n
Al pa Pt it o Svo, S fER bafed foRARER paREGS B ahipmune
reddonke against ab feastuneasfithesedourgpeptidasd Thgs, athel oud o€ eigbteden examined

thefollovvln table;: HLA al Position Position Positio
RSS! £ PRUETYS TRk [rinadhe cesianse PURIDSTBC Xgrraagy Wie{EES two out
oflkid-eAdmihed I-[IlAEA2+ MeldndmAzatients hodfed an immune response agamst this

peptide (figure 6a). Four out of eighteen examined breast cancer patients hosted an
immune response against Bcl-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_161.17¢ (figure 6c). Finally, four breast
cancer patients, two melanoma patients and one pancreatic cancer patient hosted a
response against Bcl-X( 15174 (figure 6d). As control PBL from 12 healthy HLA-A2+
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HLAA-A3 L VMFYKHA VI FYMLFY, KA116 1 H.A-
.Y WI A23 HLA- iv | L F A24 HHA- MA T WA25 - ED YV
wa 2005049673 LV Y, F A26 HLA- EDV AL A R A28 H&F/DE20041000799
A29 HLA- Y L F V A30 HHA- 4gMF Y R A31 HLA- |,L WA32
HYI LVRHA VL RA34 HA- EDTV R K A66 HA E

DA O e AR e g T i i
XBikA62 , BCHK A4 1160, BelHXLfer-fo, WNBCl-XL165.174 peptide in any of the healthy individuals
(figure 6)

Bcl-X, specific Granzyme B release in PBL

Using the GrB ELISPOT we assessed whether the Bcl-X, specific T cells detected in PBL
exhibit cytotoxic function. Thus, PBL from two of the Bcl-X, reactive breast cancer patients
(pt.no.: 35 and 36) were analyzed for reactivity against Bcl-X173.182 (figure 7). In both
patients responses against Bcl-X.173.1g2 could be detected with a frequency at about 50-
100 peptide specific CTL per 3x10° cells. As a control we included a patient (pt.no.: 17), in
which we could only detect a response against Bcl-X141.150 but not against Bcl-Xi 173182 in
the INF-y ELISPOT. As expected, no GrB release was detected against Bcl-X| 173.182 in
breast cancer patient no.17.

FACS analyses of Bcl-X, specific T cells

The spontaneous occurrence of Bcl-X| 173.12 specific CTL in PBL from breast cancer
patients was further evaluated using FACS analyses and Pro5™ MHC Pentamer staining.
PBL from breast cancer patient no. 36 were stimulated once in vitro with peptide and the
CD8 positive cells were isolated. This culture was stained with the HLA-A2/BCL-X
pentamer complex. FACS analyses revealed an easily detectable population of pentamer
positive T cells constituting 0.24% of the CD8" T cells (figure 8a). In comparison, the
same CD8+ T-cells showed around 1.4% Bcl-X| 173182 specific, IFNy secreting CD8" T
cells when analysed by means of ELISPOT (figure 8c).

Additional HLA-A2 restricted epitopes against Bcl-X(L)

We scrutinized PBL from HLA-A2+ cancer patients of different origin by means of
ELISPOT against Bcl-X 11126 (TAYQSFEQV)(SEQ ID NO:43) (figure 9a) and Bcl-X| 16-178
(WMATYLNDHL)(SEQ ID NO:46) (figure 9b) identifying a weak spontaneous CTL
response in cancer patients of different origin against both peptides.

HLA-A3-restricted responses against Bel-X(L)

Additionally, we scrutinized the inserted region (including nine amino acids at each end)
for putative HLA-A3 epitopes using the main HLA-A3 specific anchor residues.
Subsequently, we synthesized two peptides; Bcl-X, 165.173 (RIAAWMATY)(SEQ ID NO:50)
and the Bcl-X{149.157 (ALCVESVDK)(SEQ ID NO 51). Next, we scrutinized PBL from HLA-
A3+ cancer patients of different origin by means of ELISPOT against the Bcl-X 1¢5.173
(RIAAWMATY)(SEQ ID NO: 50) and the Bcl-X_149.157 (ALCVESVDK)(SEQ ID NO:51)
peptide. This method has previously been shown to be highly effective to identify tumor
specific CTL in cancer patients. Indeed, strong and frequent CTL responses were
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BISHVI M (B62) STHLA LV B17 HA- RY, KF L
B27 HLA- , L MY B35 - DEI L MB37 HHA- HDE F L

wEB3dsld73 R H L F B39 HLA- | VL VA WB40 M TPE/DK2004/000799

(B60.61) HLA- L P Y L B42 49 F Y WB44 - MI L VYF
B46 - QK L B48 HHA- APGF Y| VB51 HA- QF Y I V

dBRetetlz0zingY Boitx, 221, (RIRRNNTATY)(SECTS N&30y in Baficef pBfiéhts of

different origin, We were able to detect a response against the Bcl-X 1g5.173 in HLA-A3+
PBL in four out of five examined breast cancer patients (responders are defined as
average number of antigen specific cells £ ¥ standard deviation > 25 per 10° cells), four
out of four examined melanoma patients, two out of two examined pancreatic cancer
patients as well as one out of four examined multiple myeloma patients (figure 10).
Importantly, we were not able to detect a response in any of the seven HLA-A3+ healthy

individuals we examined as controls (figure 10).

Example 4
Immunogenicity of Mcl-1 in cancer patients

Summary

Here, we demonstrate that Mcl-1 is a target for T-cell recognition in cancer patients. Thus,
we describe spontaneous HLA-A1- and HLA-A3-restricted cytotoxic T-cell responses
against peptide epitopes derived from Mcl-1 by means of ELISPOT

Introduction

Myeloid cell factor-1 (Mcl-1) is a death-inhibiting member of the Bcl-2 family that is
expressed in early monocyte differentiation and can promote viability on transfection into
immature myeloid cells. Mcl-1 in transgenic mice promotes survival in a spectrum of
hematopoietic cell types and immortalization of myeloid cells. Elevated levels of Mcl-1
have been reported for a number of human cancers including prostate cancers,
pancreatic cancers, melanoma, breast cancers, ovarian cancer patients, and cervical
cancer, as well as B-cell chronic lymphocytic leukemia (B-CLL) and in AML and ALL upon
relapse. In B-CLL patients, higher levels of Mcl-1 are strongly correlated with failure to
achieve complete remission after single-agent therapy. In multiple myeloma, Mcl-1 plays
an important role in the survival of malignant cells. In this regard it has been demonstrated
that mice expressing a mcl-1 transgene under control 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 HLA-A3 nona- and deca-mer peptide
epitopes, using the main HLA-A3 specific anchor residues. Subsequently, we
synthesized six Mcl-1 deduced peptides (Mcl-14g5.104 (YLREQATGAK)(SEQ ID NO:52),
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B57 HHA- AT S F WY B58 HLA- P B67 HLA- R B73 HLA- A
LOwl HA- ALFYOW22 HHA- AL L MOW3 HLA- YP F L M

WO20050007HLA- Y L Y FY O HLA- Y L | OW8 HLAPCEDK2004000799

Cwl6 38. The peptide fragmsp according to any of
clains to 37 that is capable of eliciting INF-g

MdPﬁQQQ%? Q@D@Eyhﬁ( LSQE@ |B$ho BQPW&H% {;6 &_flsr@GRIﬁmR)” SEQID NO:54),

patien

oyl RLUEE AT HGEIEG T4 K559k Mot1-00 bR KRBV LY RESEQ 1BAI0:56),
I\)MU1 %E%L ﬁDIRﬂI‘E@@\ﬁ( ((?E@h:b RO 5ﬂ9aﬂd\§:(:rutln'?£e9q181_ S ¢ 1AL &34 Bancer

ul at1 on ati ent aV|ng a cancer di sease
p@h@ﬁé ogdlger@ﬂte@rm"bf@r tﬂ@gf ity agginshibesse peptidgs.deking advanfagg of the
EL%%? ra§§a°}ﬁ‘¢h§4néfﬁ)od ﬁ&%r@ﬁ@ﬁélﬁ@eéd %W?.% b@fhlgfﬂlyﬁéfﬂéléa for

where the ‘cancer disease Is selected fromthe "grou

idantifi¢ation @@tmorapmf@rﬁfle oisaserPatiants gnderd sirerg araﬁ' ﬁﬁ@quent CTL
r@ib’oﬁ@éscwéﬁérﬂéﬁ&ttécpada‘ﬁ*gf% RicPNderf/Rl PRbEILWR 8 Er patients of

| eukem a, nel anoma, breast cancer, cervix cancer,

diffesent osigndMel-Ts-wm Qn‘é Aed pop-soa)figh edéh@feralbﬁ\‘ﬁ:@éé’é six examined
I-ﬂ.@@ﬁ?l bRASt Rhest @Jtn@nt%%Qt%B andmmuhB ‘?eéb%%é Q&amst one of these two

nposition according to any of clains

%ﬁ‘[ﬂeipg‘i’?ﬁg Thig fie thaabcaﬂpﬁrg??é'ﬁﬂmé@é@ﬂcﬁ fﬁ@ﬁ’%&é\@?'”@\‘ Mcl-1g5.103
Fés@br‘nﬂ%ré Sretfindlas INBaYARGhG of AR Spkbific BdiIsC %'s@rﬂi&rd

hat corrgrlses a peptide fragnment ‘according to claim

qewa&%bﬁ &er & Qﬁm ha@p {hegs patientsrhegiesia rege@seAoaEst Mcl-1a0-30s

(Gc}hﬁ‘é Y )2 Add i‘(’i@na-flbetvs)é%@ b o ERARIAtHIONASS %Qﬁ&bé\t@b ddcéPatients
0 | al nB 9 and 41 to 42 where the vacci ne

f@sﬁeéuansmmﬁ@e memu&% agAinst theaMglabosionBeRige peereas ong of these also
rséa‘t@dtégamswc@h |5 .1 2LiBnaly )b @kaniined @id BBL fragadinsitichesuffering

fro%nge()rLL and |dent|f|ed a response against Mcl-1g5.403 in two of these patients. As a
control PBL from 10 healthy HLA-A3+ individuals were examined. Importantly, no
responses were detected against either the Mcl-1gs.103 or the Mcl-1300.308 peptide in any of
the healthy donors (figure 11). Similarly, no responses could be detected against any of
the additional four Mcl-1 derived peptides in any of the cancer patients or healthy controls
(data not shown).

HLA-A1-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 HLA-A1 nona- and deca-mer peptide
epitopes, using the main HLA-A1 specific anchor residues. Subsequently, we
synthesized four Mcl-1 deduced peptides (Mcl-1466.175s (PAEEEEDDLY)(SEQ ID NO:58),
Mcl-1421-120 (SPEEELDGY)(SEQ ID NO:59), Mcl-1477.185 (QSLEIISRY)(SEQ ID NO:60),
Mcl-1339.347 (AGVGAGLAY)(SEQ ID NO:61)) and scrutinized 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-11g5.175 and Mcl-1477.185) (figure 12).
Overall, three out of four examined HLA-A1+ breast cancer patients hosted an immune
response against Mcl-1477.1gs and one of these in addition hosted a response against Mcl-
1166-175 (figure 12). Additionally, one out of seven melanoma patients hosted an immune

response against the Mcl-1477.1g5 peptide, and another of these hosted a response against
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44. The vacci ne conposition according to any of clains
1to 9 and 41 to 43 further conprising an inmunogenic
w@rasekn7dr peptide fragnent selected from a prPOI/®K200a1000799
pepti de fragnment not belongging to or derived fromthe
Bcl -2 protein famly. 45. The vacci ne conposition of
EINED R CASIE i LIRARER Werd @kamined.
L siyr ot s BBLRoB S ety REPLAT ol R erp Sharmined
Impordardly oreiespenses wesel detacted gapiast eithenthe ddH1 eapopht 8 IMEl-1177.185
(AL Iofl 8 ef i herefrom 46. The
pgggg?ﬂgm_8n§§gﬁgﬁﬂﬁ&%ygi{§¥ﬁgﬁa'mhere t he i nmunogenic
Mndiftedipeptide fasponsgs. f r agment sel ected froma protein or
| AT 1A RS o0 iRMERL Y8 ek i dsae b
T@%I%g—%?%% el ahrr_i_l yA ?g rgél}%lggf)%&g% l\ggpéoﬁfofsdg {7 agr?ent y.
repdacing threpnineTataogitie 2 vathcobgites HLACAS aricher egsigua pamelrleucine

(I?lrelg’l ng]ioog%g? gﬁg@hﬁm‘\& B @'N@%ﬁtﬂéﬁﬁoﬁtﬁﬁ&ﬁ A B! r@&%oﬁges were

. tein or tide fra not nging to or
degtecteddd twoe Braashearger patieptscagainst Mahi dopsodl 8 (data naFshewny Likewise,

. a8 T Py L _
tcgggrgérr | nrﬂ&‘t@o%am#'hoﬁ{eﬁﬁgfm e @%8?(.2% eEHLﬁt? g‘fggs?\thété@ﬁeptlde Mcl
Tviness €RBLEEIRERY 4P tNQAO) pppitierd ganeratinaitharivo @sptidgs Mcl-1477.
T : L o , ’ -
PR R ) I e e TR SEEEER O 00
bacteri al DNA based adjuvants, oil/surfactant based

adj uvants, viral dsRNA based adjuvants and

i m dazochinilines. 50. The vacci ne conposition

according to any of clains 1 to 9 and 41 to 49,

wherei n the vacci ne conposition conprises antigen
presenting cells conprising the protein or peptide
fragment or nucleic acid. 51. The vacci ne conposition
according to claim50, wherein the antigen presenting

cell is a dendritic cell. 52. The vacci ne conposition
according to any of clains 1 to 9 and 4 1 to 51,

wherein the conposition conprises a |liposone. 53. The
vacci ne conposition according to claim, wherein the
nucl ei c acid encodes the peptide according to any of
clainms to 40. 54. The vacci ne conposition according to
any of clainms 1 and 53, wherein the nucleic acid is
conprised within a vector. 55. The vacci ne conposition
according to claimb54, wherein the vector is selected
fromthe group consisting of viral vectors and

bacterial vectors. 56. The vacci ne conposition

according to any of clains 54 to 55, wherein the

vector furthernore conprises nucleic acids encoding a
T-cell stinulatory pol ypeptide. 57. The vacci ne
conposition according to claimb56, wherein the T-cel
stinmul atory pol ypeptide is selected fromthe group
consisting of B7.1, 1CAM1 and LFA-3. 58. A

kit-of-parts conprising the vacci ne conposition

according to any of clains 1 to 9 and 4 1 to 57, and a
further anti-cancer agent. 59. The kit-of-parts

according to claimb58, wherein the anti-cancer agent

is an anti body66 60. The kit-of-parts according to
claim59, wherein the anti-cancer agent is a cytokine.
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6 . A conposition for ex vivo or in situ diagnosis of

the presence in a cancer patient of T cells in PBL or
woroosonmr3ti ssue that are reactive with a Bcl - BCpDBR@I4000799
fam |y nmenber, the conpositjon conprising a peptide
fragnent according to any of clainms to 40. 62. A
pDisaapsi i c kit for ex vivo or in situ diagnosis of the

presence in a cancer patient of T cells in PBL or in
Ales @l maligaanciasae characieeizra by defegts in apopiasissigialing This renders
tﬁ@%'lg}haﬂ?@?lg rre3|§t9ﬁ’t k| 'ehd&gj%’ﬁ@ﬁé §b<390tﬁ: s‘ﬁﬁ@ﬁl' sewdn é’QE?dHenous

accord Ing to any [ aims

lex o
sfi@gli pireh a&ﬁ@mmermm dryes atné radigtiose The Q?i?ﬁnP‘{ean@tQ?ﬁoﬁeen in
hﬁmghj?_:%ﬁcéﬂ}éré@{e%cr%tﬁts‘?Fon?O\‘;érWonoéf aﬁﬁgﬁbp‘f@‘c‘?ﬁé‘tﬁﬁs in the Bcl-2

onpl e [aim 63 wh I S. mononeri c.
ProteindRbI: £ BF-2 B GBdWEHI hBelsv.Bfl- 1A Trdid-B. arEisBdAL 10
USRigQfdn mh.%kﬁ&tdpestoga p@oteﬂg?&rvaeaﬁét%ntpuw&eprse&%ﬁ@ ous

of "a Bcl -2 protern 'y nber reactive T-cel
beeaussHondraguiation gr @éﬁ?&@tﬁr@‘ﬁg"'o@ of ihasgrrreteins @6 S@fneeform Of Immune
e@&é}féqmmr?alﬁ’!lkfélr%dcﬁﬂg} &Péwm shc8isINRAI mamee&aletrédﬂgres

bi nding of the conplex to the tissue or
fignstiprally g@gtivermambers af the %12 fampily; al:;s’éﬁleéaRﬂUt'% ﬁiﬁ@trealgs targeting of

a%f?&édsfth&fﬂlézlé ah‘?négrﬁﬁdéht ffe ihradtiEo t%@PEélI;d?gwﬁ%rﬂ%Wal the

clainms to he nol ecule of claim®6 IS an
sah@@limbqf@ntj@erhderftcwhﬁmorﬁ@raew" regognizgsklimitatieay jneaddition, since

e@/ﬁ%@xﬁﬂssglgn of BbeQ @ﬁuly ‘Mﬁélﬁé l?1 6eh§ |s'@rr%fd{'éc?wltl§ d@lg resistance, the
T-cel |l receptor. . A nolecul e that is capabl

cem@m@fgoftaw ch fﬁm"Vr@a%ﬁd imeunetiesary withheytetpdp ﬁhwomrapy is a very

ngt,nggewﬁamfﬂ&gcgﬁcérreatl ng a cancer disease, the

met hod conprising admnistering to a pa tient

suffering fromthe disease an effective anount of the

W@@Qﬁdéd‘ tRE BRCE VXY ah@ MY p%teﬁnls %r"fﬁe E)rés@nc% &%Pﬁée binding
57, the nolecule of claim67 or the nolecule

naqtléﬁ #Rdngsedrthesedo gparsh forspeeific 5@@6 FefPAGSasd gARcespatients. To this

eﬁh %%ﬁta%éo&soT €8y RActivty wgé%ef@ié'boéjgaﬂ'fst &l AHeMbéls Mﬁé BLID2 family in

di sease to be treated Is a cancer disease where a
pBEq’m?SlﬂﬁQﬁ'f‘@ imeny wrelpledtumpelyPress i.8x preeeatis capger, frpast cancer,

nﬂ'@i‘éﬂ?ﬁ% RIf/IL"aln@'d"ﬂﬂb’y MESTsr ELISEOE. aﬂ\‘éeﬂreﬁn%@ BdPBCILG specific CD8+

selected fromthe group consisting a aematAé)m etic

CRYR in R PaRraer B?ﬁ*ﬂj‘tﬁ:‘ﬁﬁ%?@’@rm?ﬁ’rﬁh é?ﬂ%oqnéamrrﬁ Sfiginings.

TaREPBlgEthBY, EhetletiakLSHVE that ¢RI @éf%@@ep%p%@%on?%@@ broteins might be
cervi X cancer, ovary cancer, lung cancer, colon

b&?ﬁb/eapphwﬁméa%r a@%ﬁ@éﬁcﬁﬁ@f'oﬁﬁ gainslecangecand arg sherqfpge of

snﬁét‘aﬂ%l RAmmotcdrapdlté vaiuwhi ch i's conbined with a
further cancer treatnent. 75. The nethod of claim 71

IRvadgiian, eleMen piihe hegast ?%‘é‘?f‘r@ﬁtentssp@t%ﬁ?@ﬂ &F-2 spesiigieTLs, eight of

tiHsBHatiérts We?é br@glo%ly @r@§t@9mﬁra@@ést é P4 Be&RRMherapy. In two
treatnment wth i nmunostinul ating ances

PR R-noy T"e%ﬂ%ﬁt”o\/ﬂ'-hreﬁﬁ‘?fﬁ%(ﬂq’ the faw&'ﬁere@tﬁfg%tpeewwere
JeRRebid B@thcﬁétlbﬁtsmd p%&fy r%@&vébeéﬁti ﬁ’cﬁmfoﬁﬁl&ﬁ&%by but no

according to any of claims to or the vacci ne
CBW@@T%’VO&'W@%W weremnet ablg tQJf’etéFtaﬁ%e@mée%mmems with

pfifhaR/lobalizE M Bre@BICHRE! pHAR td)éhe?ndfﬁ&bﬁ)a MRQL, i BFedsh&ancer patients
treatment or prevention of a cancer djisease. /7. The

Bk respopses; Were onliietested e prtieaisunq Ba%@ce'we%pfé%mwger@py

ARROGSH, t@h@r@@a‘iﬁn% Bla§ af irBrtaht RAISRL MiGThdidatdBiER #e inPhune
expressed
resp%nses 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 Bcl-2-
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78. The use according to any of clains 76-77 wherein
the cancer disease is selected fromthe group

wa@oosiostorng of a haemat opoi eti c mal i gnancy i ncP@DDRg004/000799

chronic lynphatic | eukemi a s;nd chroni c nyel oi d
Ieukerri a, nelanomm, breast cancer, cerviXx cancer,

SO e o S oA RSB g0 S8y morove
CaI’TWUﬁSRLQT‘QS mateg.GFhegrealineniistates efdhe patiamts\xamined i@f BhleX(L) and

n? CrEngnrssggvgg%Ea\gqab,ghe use of claim79 wherein the

er treatnment Is selected fromthe group
I@meswrswﬁ §tugy weetoadiantagy,of Hedbré: ﬁdBB@ﬁ'yassay toadameanstrate that

tl‘% BR.2 Hﬂ%ﬁ?@&b‘ §Hél:iﬂ£ PR Qﬁ@?’BLQa‘?@ fhdbbé Eﬂeﬁ(mc effector cells.

eatmrent wth antl i es tnent usin
T@efndlnertnr@vectélsl r@tlom/ve garighed Bdl %feanwm T 9¢|ISrfg>m patient PBL, and

shBWEg J%‘f““e%gﬁ' ﬁrgd ! cgﬂrqug?s‘:% id |§éé‘9e&t*8§ p%’s%ﬂsrzoéeﬁ&da

provi rom an
ognmntlenﬁ@é:rw@@sg aassaml\dmgom this Bch@ rerdtive Tmebﬂl@ was capable of

k\ﬁl\ﬂﬁ MLR%QW cfaﬁ@%%@pﬁneh WhERlas HUALAS gé@!stﬁ% r'?éragt cells was

. sal ) sanpl e conpri ses ant 1 bo
rpt tsiéed. I hesmiindirgsrafiows dleaticancas eplisondeasiyesdssmdipjesent the Bel-2

p\%h{eﬂ(ﬁ]ﬂ%é BEn Bkt ¥ FleHIH-AP %léé&?e F ||%*Wé\ﬁ€’r)é B t%fc!Br{é C}Hé’se

an i mmune response to sal rotern or pepti
ispiated cells angli shewed ithat ey reacted, highlsispedic agrinst thet Ba@ peptide
eg rggdl ng to claima81l, wherein the peptide fragnent is
pepti de fragnment according to any of clainms 83. An
isolated T-cell conprising a T-cell receptor according

e o B ek p oA e | bRy VoS3t e fo rea
pﬁ'ﬂ@md with staeedV snelanamesit wasgnyisiengd thekthis migbtlaadto pronounced

i > t | - .
deEhlioh oy mpEigeyes iy org VRS A Il 28 ligo o retinits
Hopiven sliniecd 2gperiepeg depepstiated itet the éntidenceroBytilige irpaiients

réczéi@i@g gfééﬁgl\légéns%* AbtaidrtRahthythidir thhUhd inideAdE 3 Relanoma

associated hypopigmentation in patients receiving other forms of therapy. Additionally, no
serious site-effects have been reported in various vaccination trails against self-antigens.
Our data taken together prove that cellular immune responses against the group of Bcl-2
family proteins are a general feature in cancer. In attempt to maximize the impact of
immunotherapy, an exciting strategy would be to consider the expression profile and
prognostic significance of the chosen target in the particular disease, or disease stage,
being treated. Thus, while coexpression of Bcl-2, Mcl-1 and Bcl-X, is seen in some
cancers, or a particular stage of disease, other cancers exhibit exclusive expression of
one or the other protein. Thus, in some diseases like ovarian cancer, expression of Mcl-1,
but not Bcl-2, is associated with advanced stage and poor survival for which reason Mcl-1
might be the prime antigen, whereas in diseases 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 Bcl-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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<213> artificial sequence <220> <223> Pepti de derived
fromBcl-2 <400> 2 Ala Leu Ser Pro Val Pro Pro Val Val

wa 2805020003 3 <211> 9 <212> PRT <213> artifici aPCT/DK2004/000799

sequence <220> <223> Pepti d& derived from Bcl -2 <400>
3 Ser Leu Ala Leu Val Gy Ala Cys lie 1 5 <210> 4

describad $h ﬁ&*&%g&} <é;'é%%?c &b bSIb@cta‘F @9&%9 %ﬂ%‘?gréag %Bn-

Peptide deriv rom Bcl -2 <400> 4 Lys Leu Leu
Hoggkins dymrhiema The sgfeiaeamp@erat@mfﬁcgcy@ fganwwmerwzq @sptldes in

t@r&ﬂ)édtle 'v§1£cn$§ﬂH§ Q&Qnsﬁ%%ﬁ&ﬁ@gﬁ?en'ﬁ? BEIn@@n@@@éf&ﬂmfdh%@é I/l clinical

iy (> B kED Ja3S TG PRt SFF S, it SXeNG) mmubeiieEReutc strategy
worke 4858t BRRECHS pAR&ih Y& 4riiNURAYiA @specially since they execute

their anti-apoptotic function though different cellular pathways.
Example 5
Peptide vaccine

Bcl-2 protein family peptides can e.g. be synthesized e.g. at the UVA Biomolecular Core
Facility with a free amide NH, terminus and free acid COOH terminus. Eachis provided as
a lyophilized peptide, which is then reconstituted in sterile water and diluted with Lactated
Ringer’s solution (LR, Baxter Healthcare, Deerfield, IL) as a buffer for a final concentration
of 67-80% Lactated Ringer’s in water. These solutions are then sterile-filtered, placed in
borosilicate glass vials, and submitted to a series of quality assurance studies including
confirmation of identity, sterility, general safety, and purity, in accordance with FDA
guidelines, as defined in IND 6453. Tests of peptide stability demonstrated no decrease in
purity or in the peptide concentration, when these peptide solutions were stored at -20°C
for 3 years.

In practical circumstances, patients will receive a vaccine comprising about 100 ug of a
class | HLA-restricted peptide with or without a class Il HLA-restricted helper peptide. The
patients are vaccinated with e.g. about 100 ug of the class | HLA peptide in adjuvant
alone, or are vaccinated with e.g. about 100 pug of the HLA class I-restricted peptide plus
190 ug of the class ll-restricted helper peptide. The higher dose of the helper peptide is
calculated to provide equimolar quantities of the helper and cytotoxic epitopes.
Additionally, patients can be vaccinated with a longer peptide comprising the amino acid
sequences of both peptides.

The above peptides, in 1-ml aqueous solution, can be administered either as a
solution/suspension with about 100 ug of QS-21, or as an emulsion with about 1 ml of
Montanide ISA-51 adjuvant.



<400> 6 Trp Leu Ser Leu Lys Thr Leu Leu Ser Leu 10
<210> 7 <211> 10 <212> PRT <213> artificial sequence

WO 266490223 > Pepti de derived from Bcl -2 <400> FCEDK2084400799
Ala Gy Pro Ala Leu Ser Prossval 10 <210> 8 <211> 10
<212> PRT <213> artificial sequence <220> <223>
F2RiBhis e Mahinigsh &.50MdBGlo- %ﬁ%}ﬁh& P 3 beyl JRaa2ARih HeSeptides
Ser Trp Leu Ser Leu 10 <210> <211> 10" <212> PRT
M@wvam ifqriactotal okwyge ﬂe@uwzwsﬂﬁbﬁar@@mwen%ém vagginations
dré a8nRidterdd TTHRE 3aR e B wilhleath Jal¥ise. P ’yﬁbﬂdé%hﬁe PreterhBly
Val 10 <210> 10 <211> 10 <212> PRT <21 artificial
adavinigigeesd s<©20> <223> Peptide derived from Bcl -2 <400>

5 10 Tyr Leu Asn Arg His Leu His Thr Trp lie 10
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<210> 11 <211> 10 <212> PRT <213> artificial sequence
<220> <223> Peptide derived fromBcl-2 <400> 11 Asn
wo@sAka7ieu Trp Met Thr Gu Tyr Leu 10 <210> peTHR2A04/000799
9 <212> PRT <213> artificiae sequence <220> <223>

Peptide derived from Survivin <400> 12Phe Leu Lys Leu
REHERMNCESU Arg Ala 1 5 <210> 13 <211> 10 <212> PRT

<213> artificial sequence <220> <223> Pepti de derived
from Survivin <400> 13 Thr Leu Pro Pro Ala Trp G n Pro

Phe Leu 10 <210> 14 <211> 10 <212> PRT <213>

artificial sequence <220> <223> Pe%}‘i_d_e derived from
1s8ftigrivP.C.<Maoshisioy ReQy andlMarghisipe. Syryivig) apopiasist ag intgripper be-
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<213> artificial sequence <220> <223> Mdi fied

survivin derived peptide <400> 15 Leu Leu Leu Ay Gu
web@sloew7iys Leu 1 5 <210> 16 <211> 9 <212> PRECEDK3004/000799

artificial sequence <220> <223> Mdified survivin

deri ved pepti de <400> 16 Leu Met Leu Gy G u Phe Leu
diiguEeu 1 5<210> 17 <211> 9 <212> PRT <213> artifici al

sequence <220> <223> Peptide derived from Survivin

<400> 17 Cys Pro Thr Gu Asn Qu Pro Asp Leu 1 5 <210>

18 <211> 9 <212> PRT <213> artificial sequence <220>

< I 5
ISR A A ) B0

e 2rdFminpgeniedlyjackveppapide fragmest hepedor mic'reweaﬂd encoding
S PFoEInTbr AT PR P BREMER for use as a medicament.

2. The composition of claim 1, wherein the vaccine composition when administered to a

cancer patient, is capable of eliciting an immune response against the cancer disease.

3. The composition of claim 1, wherein the vaccine composition, when administered to a
cancer patient where a Bcl-2 protein family member is expressed, is capable of eliciting

an immune response against the cancer disease

4. The vaccine composition according to any of claims 1 to 3, wherein the protein is
selected from the group consisting of anti-apoptotic members of the Bcl-2 family.

5. The vaccine composition according to any of claims 1 to 3, wherein the protein is
selected from the group consisting of Bcl-2, Bcl-w, Mcl-1, Bfl-1/A1, Bcl-b, Bcl2-L-10 and
Bcl-X,.

6. The vaccine composition according to any of claims 1 to 3, wherein the protein is
selected from the group consisting of Bax, Bok/Mtd, Bad, Bik/Nbk, Bid, Hrk/DP$, Bim,
Noxa, Bmf and PUMA/bbc3.

7. The vaccine composition of claim 5, wherein the protein is Bcl-2.

8. The vaccine composition of claim 5, wherein the protein is Bcl-X,

9. The vaccine composition according to claim 5, wherein the protein is Mcl-1

10. An isolated immunogenically active peptide fragment derived from a protein belonging

to the Bcl-2 protein family for use as a medicament in the prevention or treatment of a

cancer.
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<400> 19 Cys Pro Thr Gu Asn Qu Pro Asp Tyr 1 5 <210>

20 <211> 9 <212> PRT <213> artificial sequence <220>
we2a3m490bsli fi ed survivin derived peptide <400>PCODER4/000799

Pro Asp Leu Ala A n Cys Phesglyr 1 5 <210> 21 <211>

9<212> PRT <213> artificial sequence <220> <223>

Vosd G}:)&ﬁldﬁ %#h\\éhﬁé@@(dl c%ﬁg'i)gﬁh%ﬂgﬁe %lgot@(ﬁ'is ﬂlé’ct(ﬁ tlom the

gmp cezilgmga@ftqf Brk?, chl-yeMgbhd@‘l YpA 0By Bglz- l&vﬂ;@aw B@I XL
survivin derived peptide <400> 22 Pro Thr Gu Asn Gu

Pro Asp Leu Ala Tyr 10 <210> 23 <211> 10 <212> PRT
1221®p@*rdefr|agm§nt ansqusinecte cleymds, whersin the pqteja israleciedifrom the

ggl%'egﬁg@e{ﬁg%f@a%@&am?é EauneRKBH, FHYDPS BRI Noks B ahd
PUMA/bbc3.

13. The peptide fragment according to claim 11, wherein the protein is Bcl-2

14. The peptide fragment according to claim 11, wherein the protein is Bcl-X,

15. The peptide fragment according to claim 11, wherein the protein is Mcl-1

16. The peptide fragment according to any of claims 10 to 15 that is capable of eliciting a

cellular immune response in a cancer patient.

17. The peptide fragment according to any of claims 10 to 16, which is an MHC Class I-
restricted peptide having at least one of the following characteristics:

(i) capable of binding to the Class | HLA molecule to which it is restricted at an affinity as
measured by the amount of the peptide that is capable of half maximal recovery of the

Class | HLA molecule (Cso value) which is at the most 50 uM as determined by the

assembly binding assay as described herein,

(i) capable of eliciting INF-y -producing cells in a PBL population of a cancer patient at a

frequency of at least 1 per 10* PBLs as determined by an ELISPOT assay, and/or

(iii) capable of in situ detection in a tumor tissue of CTLs that are reactive with the epitope
peptide.

18. The peptide fragment of claim 17 having a Cs value, which is at the most 30 uM.

19. The peptide fragment of claim 17 having a Cs, value, which is at the most 20 pM.
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<210> 24 <211> 9 <212> PRT <213> artificial sequence
<220> <223> Modified survivin derived peptide <400> 24

web@s0753 u Leu Thr Leu Gy GQu Phe 1 5 <210>PCHDK2M04600799

10 <212> PRT <213> artificisd sequence<220> <223>
Modi fied survivin derived peptide <400> 25 Arg e Ser

20 h B t% FraBRnt 6f2~]|al?ﬁn°| 7-WRich & %%@%g%% SHECASs FALRA

PRT <213> artifici sequence <2 3> Pepti de
medgquged from Survivin <400> 26 Asp Leu Ala G n Cys Phe
Phe Cys Phe Lys 10 <210> 27 <211> 11 <212> PRT <213>
artificial sequence <220> <223> Peptide derived from

2%uFhe Reptide dagmeptof mlajmeOswhiciii restistedyny MRCTEIgsPt LA species
sEREthFOm Re RN cARisTig SFHIARATZAER-ABRILA-A3, HLA-A11 and HLA-A24.

22. The peptide fragment of claim 17, which is restricted by HLA-A2.

23. The peptide fragment according to any of claims 10 to 11 and 16 to 19, which
comprises a sequence selected from the group consisting of ALVGACITL (SEQ ID NO:1),
ALSPVPPVV (SEQ ID NO:2), SLALVGACI (SEQ ID NO:3), KTLLSLALYV (SEQ ID NO:4),
LLSLALVGA (SEQ ID NO:5), WLSLKTLLSL (SEQ ID NO:6), AAAGPALSPV (SEQ ID
NO:7), PLFDFSWLSL (SEQ ID NO:8), FTARGRFATV (SEQ ID NO:9), YLNRHLHTWI
(SEQ ID NO:10), NIALWMTEYL (SEQ ID NO:11).

24. The peptide fragment according to any of claims 10 to 11 and 16 to 19, wherein the
peptide comprises a sequence selected from the group consisting of TAYQSFEQV (SEQ
ID NO:43), YLNDHLEPWI (SEQ ID NO: 42), RIAAWMATYL (SEQ ID NO:45),
WMATYLNDHL (SEQ ID NO:46), VLVSRIAAWM (SEQ ID NO: 48) and VAFFSFGGAL
(SEQ ID NO: 49),.

25. The peptide fragment according to any of claims 10 to 11 and 16 to 19, wherein the
peptide comprises the sequence RIAAWMATY (SEQ ID NO:50).

26. The peptide fragment according to any of claims 10 to 11 and 16 to 19, wherein the
peptide comprises a sequence selected from the group consisting of RLLFFAPTR (SEQ
ID NO:55) and RTKRDWLVK (SEQ ID NO:56)

27. The peptide fragment according to any of claims 10 to 11 and 16 to 19, wherein the
peptide comprises a sequence selected from the group consisting of PAEEEEDDLY (SEQ
ID NO:58) and QSLEIISRY (SEQ ID NO:60).

28 The peptide fragment according to any of claims 10 to 11 and 16 to 19, wherein the
peptide is selected from the group consisting of RLKRDWLVK (SEQ ID NO:62),
QSDEIISRY (SEQ ID NO:63) and QSEEIISRY (SEQ ID NO:64).
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<213> artificial sequence <220> <223> Pepti de derived
fromM.-1AP <400> 28 Arg Leu G n Gu GQu Arg Thr Cys

why®seado710 <210> 29 <211> 10 <212> PRT <213> PCT/DK2004/000799

artificial sequence <220> <@23> Peptide derived from
M.-1 AP<400> 29 G n Leu Cys Pro e Cys Arg Ala Pro Val
10 <210> 30 <211> 10 <212> PRT <213> Artifici al
sequence <220> <223> Peptide derived from M.-1 AP <400>
2890The pentida frageesieof dRie 17y whish s respicteaddylaMH0Clagy bHLAB
m@%%ﬁe.lo <212> PRT <213> artificial sequence <220>

< > Peptide derived from M.-1 AP <400> 31 Leu Leu Arg
Ser Lys Ay Arg Asp Phe Val 10 <210> 32 <211> 10 <212>

<H12 L F e . ¥ P : ] .
3§5ﬂ1e\z/ é%ﬁ'???ﬁbk}fbfé&gjlaﬁ%’ Which is r%ggi%teﬁzc%% MEI%)O(t)I'aggl HLA-B species
selected from the group consisting of HLA-B7, HLA -B35, HLA -B44, HLA-B8, HLA-B15,

HLA-B27 and HLA-B51.

31. The peptide fragment according to any of claims 10 to 30 comprising at the most 20

amino acid residues.
32. The peptide fragment of claim 31 comprising at the most 15 amino acid residues.
33. The peptide fragment of claim 32, which is a nonapeptide or a decapeptide.

34. The protein or peptide fragment according to any of claims 10 to 33, which is a native

sequence isolated or derived from a mammal species.

35. The protein or peptide fragment according to any of claims 10 to 34 where the protein

is a human protein.

36. The protein or peptide fragment according to any of claims 10 to 33, which is derived
from a native Bcl-2 protein family member sequence by substituting, deleting or adding at

least one amino acid residue.

37. The peptide fragment according to any of claims 10 to 36 comprising, for each specific
HLA allele, any of the amino acid residues as indicated in the following table:

HLA al- | Position | Position | Position | Position | Position | Position | C-termi-
lele 1 2 3 5 6 7 nal
HLA-A1 T,S D,E L Y
HLA-A2 L, M \Y L,V
HLA-A3 LV.M F.Y K Y, F
HLA- V.LFY | MLF)Y, K, R
A1 I




<400> 3

2 Val

Leu Gu Pro Pro Ay Ala Arg Asp Val

<210> 33 <211> 10 <212> PRT <213> artifici al
We2080490223> Pepti de derived from M.-1 AP <400>PGBDRR@4/000799

Leu Thr Ala Qu Val
<212> PRT <213> artificial
pLi de derived {rom

ro Val

Hiam M
Leu 1 5

&@duenc
foaLleu

A25
HLA-
A26
HLA-
A28
HLA-
A29
HLA-
A30
HLA-
A31
HLA-
A32
HLA-
A33
HLA-
A34
HLA-
AGG
HLA-
A68
HLA-
AG9
HLA-
A74
HLA-B5
HLA-B7
HLA-B8
HLA-

A233> artificia

-1 AP <4
<210>
e <220>
Thr Al a

E,D

E.D

E.D

E.D

RA

B14

36 <2113
<223> Heptide

DQ> 35

M Tval
VTILF

VAL

Y,LFV

Y.LV
V,L
TV
TV

V,T,A

-1 AP <400> 34
Leu Gy 'Leu 1[5 <210>

sequence <22

nilie
9 <212

|Pro Pr

LM,FY

F.Y

Gy

deri ved

K,R

Ser Leu

35 <211> 9 <21
D> <2233 Peptid

n Leu

;EERT <d13> art

from M

b Gu Lgqgu 1 5

LV

10

sequence

P> PRT

b deri ved

Pro Prosixd u LeulO0 <210> 34 <211> 9
sequence <220> <223>
Ay Sery

Arg PrO|LF

ficial
L AP <4

D0>
W

Y,F

AR

Y.L

R,K

RK

VL

V,L

I,L
L,F

L,V




<210> 37 <211> 9 <212> PRT <213> artifici al
<220> <223> Peptide derived from M.-1 AP <400> 37 Gy

wh/etos@hgo75er

sequence

<212> PRT <213> artificial eequence <220> <223>
Peptide derived from M.-1 AP <400> 38 G u Leu Pro Thr

RLa- Ar g
<213> 3

Bl%- pg

Sequeng
bASer

8411> 1
HLA-
B27
HLA-
B35
HLA-
B37
HLA-
B38
HLA-
B39
HLA-
B40
(B60,61)
HLA-
B42
HLA-
B44
HLA-
B46
HLA-
B48
HLA-
B51
HLA-
B52
HLA-
B53
HLA-
B54

HLA-

Arg G
rtifici
| <400>
0> 40 <
e <220>
Leu Lys
0 <212>

I \ak AL

nl  segugnce <22

B@/,I, (5
g 10

<223> Repti de

Thr
PRT

R

D,E

RH

L,P

MLV

QK

APG

Led

5 <210>

Leu Lys

<212> P
Leu Ser
D.E

F.lV

F.Y

39 <211
D> <2233
G u Prag
RT <2135
deri ved
Leu Al

> 9 <21
Epi t op
Val Hi
artifi
from Bc
a Leu 1

P> PRT
e from

ci al
-2 <400
D <210>

5 Gy Val

Gu Gu Leu Arg Leu 1 5<210> 38 <PQ1/PK004/000799

F.Y,W

Y, K,F.L

LL MY

I,L,.M

F,L

L.F

LV,AW,
M,T.R

Y.L

F.Y,W

Y,F

W,F.L

AV




10

<213> artificial
fromBcl-2 <400> 41 GQu Leu Tyr
wor@sloew7d0 <210> 42 <211> 10 <212> PRT<213> apr¢T/DKeoalooo799

Ay Pro Ser

Met Arg

sequence <220> <223> Pepti de derived

sequence <220> <223> Pepti dgg derived from Bcl - XL <400>
42 Tyr Leu Asn Asp His Leu Gu Pro Trp lie 10 <210> 43

g231> 9 <212> PRT <213> artifjcial sequence 220>

<223> Reptide derived |[from Bc|-XL <4Q0> 43 Thr A a Tyr
GLA- Ser| Phe G PG n V4l 1 5 <R10> 44 |<211> 9| <212> PRIV
P§63> grtificial sequgnce <22p> <2233 Peptide derived
rom Bdl - XL <400> 44 (Hu Met 3 n Val |[Leu Val| Ser Arg
HLA-1 § <210> #8.&311% 10 <21p> PRT 213> artificial FW)Y
pegluenge <220>|<223> Reptide gerived [from Bc| - XL

HLA- ATS F.WY
B58

HLA- P L
B67

HLA- R P
B73

HLA- AL L
Cw1

HLA- AL F.Y
Cw2

HLA- AL LM
Cw3

HLA- Y,P,F LMFY
Cw4

HLA- Y LY,F,Y
Cwb

HLA- Y LI,
Cw8

HLA- AL LV
Cw16

38. The peptide fragment according to any of claims 10 to 37 that is capable of eliciting
INF-y -producing cells in a PBL population of a cancer patient at a frequency of at least 10
per 10* PBLs.

39. The peptide fragment according to any of claims 10 to 38, which is capable of eliciting
INF-y -producing cells in a PBL population of a patient having a cancer disease where a

protein belonging to the Bcl-2 protein family is expressed.
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<400> 45 Arg e Ala Ala Trp Met Ala Thr Tyr Leu 10
<210> 46 <211> 10 <212> PRT <213> artificial sequence

We208048028> Pepti de derived from Bcl- XL <400>PdBDKRD4/000799

Met Ala Thr Tyr Leu Asn AspmpqHi s Leu 10 <210> 47 <211>
10 <212> PRT <213> artificial sequence <220> <223>

S ] ,
oA EF R 3R Sy 505, A58BlRom o rus
carmigingHf gihpemaiipoistiqmaligeancy giudirpchsorme ympheti¢lerkereig and

. Vi r '
chERE Rl oS 1Ry, sl Gl o, ley Eufer, lung
cangsr fGalaretanser naneeascargsr arpIeseterange’ deri ved from
Bcl - XL <400> 49 Val Ala Phe Phe Ser Phe Ay Gy Ala

Leu 10
41. The vaccine composition according to any of claims 1 to 9 comprising the peptide

fragment according to any of claims 10 to 40.

42. The vaccine composition of claim 41 that comprises a peptide fragment according to

claim 18 in combination with a peptide fragment according to claim 29.

43.The vaccine composition according to any of claims 1 to 9 and 41 to 42 where the
vaccine elicits the production in a vaccinated patient of effector T-cells having a cytotoxic

effect against the cancer cells.

44. The vaccine composition according to any of claims 1 to 9 and 41 to 43 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.

45. The vaccine composition of claim 44 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.

46. The vaccine composition of claim 44 where the immunogenic protein or peptide
fragment selected from a protein or peptide fragment not belonging to or derived from the

Bcl-2 protein family is survivin or a peptide fragment hereof.

47. The vaccine composition of claim 44 where the immunogenic protein or peptide
fragment selected from a protein or peptide fragment not belonging to or derived from the
Bcl-2 protein family is ML-IAP or a peptide fragment hereof.

48. The vaccine composition according to any of claims 1 to 9 and 41 to 47, wherein the

composition comprises an adjuvant.
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<210> 50 <211> 9 <212> PRT <213> artificial sequence

<220> <223> Peptide derived from Bcl - XL <400> 50Arg
woe@shha7A a Trp Met Ala Thr Tyr 1 5 <210> 51 rCL/DK284/000799

<212> PRT <213> artificial eequence <220> <223>

Peptide derived fromBcl-XL <400> 51 Ala Leu Cys Val

49 ﬁheg%fcc\ﬁ@'coﬁﬁﬂfu'héﬁ adcording gcpaalﬁ124§%?elrgr %e%nﬂggelected from

<213> artificial sequence <220> <223 tide derived
the @muws@nalstlag@@bacsgnamN/’L@aﬁeAraguL@lautS@Ista&tanh paggdyadjuvants,

vithisRKR gégeé%@jgﬁarﬁé aﬁaHﬁaﬂ&hﬁﬂw%E PRT <213>

artificial sequence <220> <223> Peptide derived from
Mcl - <400> 53 Ser lie Thr Asp Val Leu Val Arg Thr Lys

S@QTﬁez\;‘&Einédcoﬁ%%éiﬁorlgc&g&igi td> é?i& of claims 1 to 9 and 41 to 49, wherein the

vaccine composition comprises antigen presenting cells comprising the protein or peptide

fragment or nucleic acid.

51. The vaccine composition according to claim 50, wherein the antigen presenting cell is

a dendritic cell.

52. The vaccine composition according to any of claims 1 to 9 and 41 to 51, wherein the

composition comprises a liposome.

53. The vaccine composition according to claim 1, wherein the nucleic acid encodes the

peptide according to any of claims 10 to 40.

54. The vaccine composition according to any of claims 1 and 53, wherein the nucleic

acid is comprised within a vector.

55. The vaccine composition according to claim 54, wherein the vector is selected from

the group consisting of viral vectors and bacterial vectors.

56. The vaccine composition according to any of claims 54 to 55, wherein the vector

furthermore comprises nucleic acids encoding a T-cell stimulatory polypeptide.

57. The vaccine composition according to claim 56, wherein the T-cell stimulatory
polypeptide is selected from the group consisting of B7.1, ICAM-1 and LFA-3.

58. A kit-of-parts comprising the vaccine composition according to any of claims 1 to 9

and 41 to 57, and a further anti-cancer agent.

59. The kit-of-parts according to claim 58, wherein the anti-cancer agent is an antibody



10

15

20

25

30

35

<213> artificial sequence <220> <223> Pepti de derived
fromMIl-I <400> 54 Leu lie Ser Phe Gy Al a Phe Val

w@bka@sloy®710<210> 55 <211> 9 <212> PRT <213> arpCT/D&R604/000799

sequence <220> <223> Pepti ds derived from Ml -1 <400>
55 Arg Leu Leu Phe Phe Ala Pro Thr Arg 1 5 <210> 56

2 < [ I v
ORI AR A At 4 o guiages: s g e

Arg Asp Trp Leu Val Lys 1 5 <210> 57 <211> 9 <212> PRT
6“?2/4 §3r'{1/§6§|ﬂlcfrl for @J( vﬁ@ 9#‘@%9?@ dﬁ:\%%gs? sAngtggbré:’s%ﬁéé he é’é?{cb?/ﬁ‘éhent of T

from Lys
cs"sanfﬂcps'rstyrn@zil;wqtoakazu@aopmwwz@@ﬁ' arpfthné@raqu mem er the

cSRPESISEcoTing ieptidEaREndRt AebidRtoah9 Bt MBitns! 10 to 40.

62. A diagnostic kit for ex vivo or in situ diagnosis of the presence in a cancer patient of T
cells in PBL or in tumour tissue that are reactive with a Bcl-2 protein family member, the

kit comprising a peptide fragment according to any of claims 10 to 40.

63. A complex of a peptide fragment according to any of claims 10 to 40 and a Class |

HLA molecule or a fragment of such molecule.

64. The complex of claim 63 which is monomeric.

65. The complex of claim 63 which is multimeric.

66. A method of detecting in a cancer patient the presence of a Bcl-2 protein family
member reactive T-cells, the method comprising contacting a tumour tissue or a blood
sample with a complex of claim 63 and detecting binding of the complex to the tissue or

the blood cells.

67. A molecule that is capable of binding specifically to a peptide fragment according to
any of claims 10 to 40.

68. The molecule of claim 67 which is an antibody or a fragment hereof.

69. The molecule according to claim 67, wherein the molecule is a T-cell receptor.

70. A molecule that is capable of blocking the binding of the molecule of claim 67 or 69.
71. A method of treating a cancer disease, the method comprising administering to a pa-
tient suffering from the disease an effective amount of the composition according to any of

claims 1 to 9 and 41 to 57, the molecule of claim 67 or the molecule of claim 70 or the kit-
of-parts according to any of claims 58 to 60.
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<400> 58 Pro Ala Qu GQu Gu Gu Asp Asp Leu Tyr 10
<210> 59<211> 9 <212> PRT <213> artificial sequence
WO 2089490223 > Pepti de derived from Ml - <400> 5BCBBK20%000799
Gu Gu GQu Leu Asp Gy Tyre7Zl 5 <210> 60 <211> 9 <212>
PRT <213> artificial sequence <220> <223> Pepti de
derived fromMIl- <400> 60 G n Ser Leu Gu e He Ser
Arg Tyr 1 5 <210> 61 <211> 9 <212> PRT <213> '
78r ?mer methap of elgife At whereimthedisease faobs frepted isrg canger disgase where a

BMeS BrOTé}QQa?ni?mélnﬁer%)éxﬁ@!sséay Ala Gy Leu Ala Tyr 1 5
<210> 62 <211> 9 <212> PRT <213> artificial sequence

<220> <223> Modified M-I peptide <400> 62 Arg Leu
78YPrefYnBthoa R diaih R Wh¥Rin tRéSahcer 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.
74. The method of to claim 71, which is combined with a further cancer treatment.

75. The method of claim 71 wherein the further treatment is selected from the group
consisting of chemotherapy, radiotheraphy, treatment with immunostimulating

substances, gene therapy, treatment with antibodies and treatment using dendritic cells

76. Use of the peptide fragment according to any of claims 10 to 40 or the vaccine
composition according to any of claims 1 to 9 and 41-57 in the manufacture of a

medicament for the treatment or prevention of a cancer disease.

77. The use of claim 76 wherein the disease to be treated is a cancer disease where a

Bcl-2 protein family member is expressed.

78. The use according to any of claims 76-77 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.

79. The use according to any of claims 76-78, which is combined with a further cancer

treatment.
80. The use of claim 79 wherein the further treatment is selected from the group
consisting of chemotherapy, radiotheraphy, treatment with immunostimulating

substances, gene therapy, treatment with antibodies and treatment using dendritic cells.

81. A method of monitoring immunisation, said method comprising the steps of



<210> 63 <211> 9 <212> PRT <213> artifici al

sequence<220> <223> Mddified MI-1 peptide <400> 63
W@RowsBes07Asp Au lie lie Ser Arg Tyr 1 5 <210>P6WDK2M004600799

9 <212> PRT <213> artificias sequence <220> <223>

Modi fied Mcl- peptide <400> 64 Gn Ser Gu Gu lielie

Ser fffovidihg 3 bbod sample from an individual
ii) providing a protein belonging to the Bcl-2 protein family or a peptide fragment
hereof
i) determining whether said blood sample comprises antibodies or T-cells
5 comprising T-cell receptors specifically binding the protein or peptide
iv) thereby determining whether an immune response to said protein or peptide

has been raised in said individual.

82. The method according to claim 81, wherein the peptide fragment is a peptide fragment
10 according to any of claims

83. An isolated T-cell comprising a T-cell receptor according to claim 69.



