WD 2004/ 031230 PCT/ EP2003/ 010602 -1 Novel MHC I
03%3 d peptides The present invention rel
Wt e%%ﬂ%%}(flﬂ cation of novel tunor antigenic "pep |2g§§010602
bound to human MHC. dass Il HLA-DR nol ecul es. This
invention relates to the presentation of such tunor
antigenic peptides by dendritic cells after engagenent
of tunor cells. Mreover, the invention relates al so
to the use of such tundr-antigenic 5 peptides for
vacci nation agai nst tunors as well as for diagnosis of
i mmune responses against tunmors. i ' Tunor cells can
be di stinguished fromhealthy cells by the expression
of tunor NogpledHEild psssicéntesi pahiEisies prot ei ns which are
5 new y expressed, nutated or aberrantly 10 expressed in
" t unbhspeamt beventith teteaes B3hdldrgufction ofaoke temor arfthfemc
p%ﬂ?’eggé nda’toql gﬁ%}h@g)‘ éﬁ S CH?% o]:Sﬁ mol?c?uﬁevsl ?gJ[s &Vﬁnﬁon relates to the
Pﬁ@ﬁ@{éﬁéﬁn @f Sg.ch pept agdigeriopemtides bvrdtzahmce:sﬂmftetc lkegagejnent of
ttﬁﬁ?‘ &EQ MRSeh R thE iﬁwgﬁtﬁ(g@l‘e?ﬁfé( b thd Hse lf@&éhsmrdg‘?gﬁgcemc
'es are terme uman [ eukocyte antigens
5 meuéea Jeraatgngenpitdemonyas veHes for @%ﬁ@@ﬁﬁp@é@@gﬂgrezgonses
adMsf@imeisds (lcropshofer, 15 H & -Vogt, A B., | nmmunol
D'I'oday 18 (1997) 77-82). They are indispensabl e for
{ mounting an adaptive inmmune response as they activate
%\;} speci alized i mmune cells, naned T |ynphocytes (short:

T cells). The lack of T cell recognition of peptides
der Tyedr telogai bt divingusihed iffont heatithiy gelsdyoba txpirbustoasfttomor-
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10 ewewvdw thEgas @nths ohieed asids disgmobiemarlwes ©lfas ey
I\/HC pepti de conpl exes can be distinguished (Germain;

R, Obotent Blaés Qb 8der@hs béth)diddHestd ﬁﬁﬁthkra?@md t@@ls, are

| b t all t
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costipledn (M)?-E(E) Iﬂlh@ﬁaﬂ:sﬁlvﬂm atdledulds aed eftnethtSan Qdulkbcyi%‘ﬁltlgens
s are const |
B R e
15 H( &I—”G@t A§uélhlna@OBT‘26ayl Mrp POV es?). Freyraophalippsnoble for mounting
a@mggl:vg iyxﬁmtﬁgle b SpdE3 e ac@e;eg ieubidfes ngg@gr}c i égﬁed}"
eTtanERoTtR Ralls)- fike lack o@@g_&e ;[eggg}m s derived from
m&@ct;rgt \é)@(i;ﬁg %Eg e{smaeudeh %ﬁ%ﬁ%& @va%hlaﬂal r?écrrgﬁiv'te\ﬁ?%ﬁch of
A 000 dr Sl GRS B PREIRORAE AL 80T Pepti de on

conpl exes with CD4+ T hel per cells (Rl dge T. et at,
20 Nat With 1294-d(:4 998 fudddord 789 claddavist MpEPpEsteS: @dhplexes can be

o R T REP R B RIS P NB B g omeles

cepbR EpRoes/hy rireost aﬂ.ngcleated cells in order 1o attract CD8+ cytotoxic T cells
which lyse tumor cells and infected cells, (i) MHC class II-peptide complexes are

constitutively expressed only on so-called antigen presenting cells (APCs), such as B

25 lymphocytes, rnacrophacres or dendritic cells (DCs). In particular, DCs have the capacity
to prime CD4+ T helper cells (Banchereau, J. & Steinman, R.M., Nature 392 (1998) 245-
254). Moreover, DCs can be licensed to optimally activate cytotoxic CD8+ T cells: this is
accomplished through prior interaction of their MHC class II~pe}§ti&e complexes with
CD4+ T helper cells (Ridge, T. et al,, Nature 393 (1998) 474-478). Thus, peptides

30  presented by MHC class II molecules on DCs play a superior role in the pathogenesis of
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dlseases involving T cell-driven inmmune responses,
hence also in the induction of inmunity against

WO 2004871230 e apparent role of DCs in |n|t|a1|%%UFﬁHﬂﬂgﬁan

responses has stimul ated attgnpts to exploit DCs as
vaccines, in particular against cancer (Dallal, RM &

on I mmunol. 12 (.2000 .
dlé%ﬁé@%%\és'\ﬂmaﬁ—‘k@ R P T B sHngRe taduction of
o hity egeésst fionomdi f f erentiation of DCs in vitro from

di fferent sources including peripheral blood, e.g.
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inchilenepilimias remwﬁanmmnwwwtle%g AvaRevayledicine 50 (1999)

5E7RSETNBR) F. (R Q&R MaturcbleBidde7 @001 78M7khEe respective
tunor cells or synthetlc anal ogs of tunor” pepti des.

popt PR PR e AR R CHOGBRBETE B BeiyiBrAn DCa primed with
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ring NUMEr OUS

adwan’mge nﬁm&@nv PXCs vaihrantigeic Awor p@ttndlea:ztaéctr blyanwadl gtredis or

plotdRlp ?&!ﬁh%?s D ase &ﬁﬁiés LAERt Ll 86102 B08Yn ANAEEE AMRRHIes of DCs
|nto our categ ries: cancer-testes antigens,

WHBPBHY ﬁ@ﬁ&ﬁﬁ@&te differentiation antigens, nutated
anti gens and non-nutated-shared anti gens

ov eDufm priessediced Hiktous ppSdy dedled febhRigdl mirk@tproteins
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cay%o,nemamcee-xates antigdny, thklAn ahasselinacpstdiffatetktdm antigens,
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clma@@ pile7@ycingismeiedies, Diisfeom glqlam@ﬂ@am‘tquts avarelpwe
s bl LeRRYm3 ﬁ»@}fﬂlc@é@ QBVH, ¥s ¥}wa&¥ E}@ctl@ﬂe@y IJiLﬁedlajss I- restrlcted
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I natori al us

ot LI R Tt FrRaioes R aanpi GaBF N E PR rguismsatof MEC
clhssdhtnegenisd hKlpenl edlgeHelﬁceMdGm;blasei \I'alcemelsdm irethed would foresee

LS int n%}%t?%&fMg@gﬁ‘&fﬂPQs «péfat ei%%iiﬁ’% A8l ¢ tq MHC

ication Testricte
classtliagéipens( Wang, R -F. Tr ends |n Innunol 22 (2001)
269-276). One reason is that transfection of cDNA

|'i brabiyRagd 6QMHCLIRE ICRlhRtd aBcdrahf8ins Q@ddgﬁmfe@ ’Dly@@ﬂ— T
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Treetds odlsweeesBf (abd ) 269-276). One reason is that transfection of CDNA

libraries from tumor cells into target cells followed by usage of anti-tumor T cells to

]Tl‘ﬂi

(X I)

identify the appropriate transfectants and antigenic epitopes - a method successfully




3 enployed with MHC class | nolecules - is not

ef fective because the encodgd proteins do not travel
to the MHC class Il pathway”in APCs. An innovative
alternative is to use autol ogous DCs pul sed with tunor
cells or particular tunor marker proteins and

S N S A g
d@@@l%@lt@?hed\ég%ﬂss g8 Gsurmor s but, so far,

not for identification of candldate t unor antlgens

si ncgn Dﬁ%v@c[v% a!t@ﬂlaﬁifé/isdd) 0 ArblbSous DAY pulsedanith timkor cells or
nnunts from en

I | | h
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restrjcte t unor eni.c tldeS IS
SSAvRACERSAErRiAres WrRsY AT top 11&%68@5%%@& YR di sderlf fy disease-
aascﬁﬁmcb{te@dd@andhﬂ appmhcm@rar@rmheg appma@ﬂrot:usi@@on péides

ent i rovi des novel naturally-processed
?a% él g@gpmhlch are candi date tunor antigens

in nelanona and ot her tunors. These antigeni c peptides

ar e Haneedhe prgblsm pnsedihy Madack efdaowledge of MIRIGrolascll resgricted
ﬂiﬁi%)‘ aﬁi&eﬂic‘iﬁbﬁ‘dé‘s O dI% ﬁrBﬁﬁﬁig%‘vél%aﬁﬁ&ﬁ;%ro@é?ecﬂemc

I nduci bl e "protel n he "cyt oskel et al
Gd?%tlhﬁtﬁaowﬁ%ﬁ% rﬁ%@m%énwe@wmﬁpﬂa%g surface protein
nelanotransferrln The antlgenlc pepti des of the
pre I nvention can,.be u markers in diagnosis,.
bt © T8 ProsB SR e e S Tl T S el P g pich
arecaidive®. turhor aatgas damelanownd indothdr tebora sihesdt antifertidygeptides

a2 g%g&#eid H;W}%Hlah ‘REHC%EE{ f é—iLA—Wl@?ﬁn%&ﬂesa'T’h ¥ éﬁﬁ:héf ﬂo%{'ﬂ?e

e conprising an -an

eni c
@élqlam%wtgéﬂ‘&&ﬁe the @Npmugn@bb pedeisipd 8.ithgyeyieskeledl | D

HMoRin vimbRinlsdd Mnﬂndm@s@ﬁeeﬁr%ﬁﬁﬁema@nﬁa%%um
E&Ct of the present |nvent|on erﬁvgs pr ovi
&b r@r?sela@fw%%% fHsed e mpekAre InsHpgnogis of

19gfeciestuabeyad 1ﬂ1meﬁpya£ﬁmnwﬁmmadamasthl rd aspect of
t he present i nvention, there is provided an isolated

nuclg! laé:co e A h%(:fﬂ'gt gﬁ&b 89{Hg%r eRF' BLéIﬁE) oﬁlere is pﬂowded an

pol ypept accor
isqlated I&@ less Hentigenic pmtl;dé mpnmnwgtan @ming md éequgnce selected

RITR VieldS SuRcdiBRANPLNSIEE IDUOS CtoAd ghPnst ruct
conprising the nucleic acid nolecule as defined above

operably linked to an expression vector. 3a In
acc @ desocdane¢ witha sf:d:cfrﬁmspﬁ:m eﬁmetpfreséhlanmrﬁ@ﬁnﬂlere is provided

| ﬂﬁ&ﬂ& H%Qct%»legflfh Conigpl?‘é t‘f'deaaas*h%%e&% lvecontai ning

€ nuc |ned ove.

In accordance with a third aspect of the present invention, there is provided an
isolated nucleic acid molecule encoding a peptide or polypeptide as defined above.

In accordance with a fourth aspect of the present invention, there is provided a
recombinant nucleic acid construct comprising the nucleic acid molecule as defined

~above operably linked to an expression vector.




In accordance with a sixth aspect of the present
invention, there is providegya nethod for producing a
MHC class Il antigenic peptide as defined above
conprising the steps of culturing the host cell as

defipe 7 o al | owi ng. essi on

o obsBRRNE WORE B A0RBL PRR or e B RieReE PR o
dpst ce éOlllialIIlmﬂtée m;@lmmcldl qensirech psldefomdwbbie.a sevent h
aspect of the present invention, there is provided a

phar jraceut i cal ition I sing the antigenic
pept 1AL ey g S&ﬁbwectﬁah eSO Byl ke 1Sgreyided a
dicthodrfor prodoeing a MHCl abasa ECantigaiiic @epliddusatefiaegiidve
| oo
PRBpin® e s AL ETRltng Bk cPfas BARCE By LORYS S8R ony
a%wwgﬁgp@sa;magﬁwd peptidsrard rrecowgmng:ma:@puder from the cells or

gecamdanaediwit h a ninth aspect of the present
invention, there is provided the use of a MHC cl ass

Il antigenic peptide conprising an am no acid sequence
sel elntagcorflamawitiea spventh aspees oBthee pepserdt BkEQHLR) thike id@rovided

g @H%rgr%gﬁgigé‘lw&hﬂﬁgﬂi?g :’?tgwpggﬁplg (ﬁ{ Jnﬁﬁ%% Y Bg[?t?(ﬁr}lg Yefinddhbove

pnfl @haqeepfableggpipiang dilugnt efe@rriarthe use of a pol ypepti de
of SEQ ID NO 22 as a diagnostic marker for |ung

lLn accordan Wi th eIeve th aspect of the
o e BAPeqT T Oy DR AToGt GG PSR GS (hgre ryfgovided
thetuisgjefvi BHIE plabld sntigendepdptide andefived fabove dsen diagnostic marker
mrracture of a nedicament for stinulating the
production of protective antibodies or immne cells
in a mmml. In accordance with a twelfth aspect of

t he Ipragseddnce MENY hifith ashbe bEtHeﬁ)réEE@Mhd@ﬂlont ﬂh@reti§ Bro¥ided

tt}}ge an geﬁt i des. as ﬁ{eifl ned.above f de
iR 5ef O IR S ReR shEERICTeafiEe bURPHIRE U pmiy A5 sequence
soleztadi fragn thel grogpreorsystisgioff SEQX INYOsHE and ddus tidiagnostic

Bﬁg&pgﬂhﬁ%&%&bodl es or inmmune positive CD4+ T cells.

I'n accordance with a thirteenth aspect of the present
invention, there is m provided the use of a MHC cl ass

|| antab@edince pﬁma Rathcapedt |o$th’é:§pr@dénﬁmv81ﬂ1(ﬁﬁ ttdre is rowded

REDE SRR ohE e RO 00 P20 RGBT e i e

preventing or treating lung cancer by stimulating 3b

t he 1p %9(9)&'%09 QVlﬁ’lf ﬁl@s‘eﬁﬁ{ dspeet %ﬂﬁe&f}%eﬁ? 1n%nﬁm{l§e is

ositive
HfPYlG%@ Fheiftqsﬁ @f Eh?émflé%‘Hﬁ B?lzitjl?s a%@%ﬁnegb@hm fqr shemppufacture of

d Be8itamédi€or NB6HlaGRLGE prodiRbobE profRtiPé BRI Gr Gilue
&@PCS% arelbrought in contact with an antigenic

o necrotic nel anoma cell) under opti nal
condi tions for anti gen

In accordance with a twelfth aspect of the present invention, there is provided
the use of the antigenic peptides as defined above for the manufacture of a
medicament for preventing or treating melanoma by stimulating the production of
protective antibodies or immune positive CD4+ T cells.

In accordance with a thirteenth aspect of the present invention, there is ,
provided the use of a MHC class II antigenic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs 12 and 13 for the
manufacture of a medicament for preventing or treating lung cancer by stimulating




upt ake and antigen processing. As a control, DCs are
cul tured under the sanme coggitions in the absence of
nmel anoma cel |l antigens. After maturation of DCs
antigen | oaded MHC class Il nolecules are purified and

VHC
IR RER P s drRARRaRY TR RO B,
representatlve MALDI - mass spectronetric anal ysis of

t he Figeptsra dpgramdliiuspptingibe rshnrlogieyseil daendrisie celtsdBCs), dlia
AU §hedRNEMd 4n't1§er§ﬁtle§e%tﬁ’1‘@ LR (APENE aREGBugR K cdiRalas an

S S oo s i B e

ptakd mad {dtipes prq@_asrsa{g) Ashibokedl, DXCstdre cﬁl&ﬂéd oedep ﬁ%i’Ksame
. [ mi. nant ro
A S RO eI AR bGBRE b b
MF%§QW MY CalasplL-rRdecylesayapntified md thp esspeative MHChodass
Heagﬁdcﬂa%ed%&dgeﬁl%eﬁm@ iR Al ifBRF4 M) =1820. 6. This
peptide was I nduced by 5 necrotic nelanoma cells
(Fl%ﬁgzé% Dat a base search led to the identificatiaon
of t CORIAI A reppsserigve Mad Rk mpssepegrometicgnal ysigiaf ghe
epertbir@ofl Hﬁﬁsl?ﬁ%uﬂ@ péplitled IsoRitddrf nse@tdeldied calls which

t de wi eri nent al
RRRDEE mickirensd B EAaD B Dhsed Bt A e gispiacell line
UKRY)/- 2A). Data base search led to the identification
of the vimentin epitope vinmentin(202-217) (cf to
Table 1). } Fig. 3A-C shows the differential binding
capacity of candidate tunor antigens 1Y derived from
vimentin and mel anotransferrin in the context of
vari ous HLA-DR allelic products. The indicated
pepti des were analyzed in an in vitro peptide-bindi ng
assay involving purified HLA-DR nol ecul es and
bi oti nyl ated HA(307-319) peptide as a 15 reporter. As
an affinity neasure, the peptide concentrati on needed
to reduce binding of biotinylated influenza virus
hemaggl uti n HA(307-319) peptide by 50% (1 C50) through
conpetition was determ ned. The reciprocal, I/1C50 is
given, which directly correlates w th the peptide
affinity. For conparison, HA(307-319) frominfluenza
virus hemagglutin, the tunor antigen NY-ESQ(115-132)
whi ch is known to bind 20 prom scuously to severa
HLA-DR al l el es (Zarour HM et al., Cancer Research
2002; 62,213-218) and CDC-27(768-782) (cf. Table 2)
have been included. The |1C50 val ues have been
determined in the context of HLA-DR1 (Fig. 3A),
HLA-DR4 (Fig. 3B) and HLA-DR5 (Fig. 3C). Fig. 4 shows
the specific response of a T cell |ine generated
against the identified 25 epitope derived from
nmel anotransferrin. Autol ogous dendritic cells were
activated wth :
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LPS (1g/m ) and pul sed with 20M of a control peptide
derived fromthe invariant chain

WO eYRBERPYVSKVRVATPLLMOALPM  SEQ | D NO 17) or PEREF2003/010602
nmel anotransferrin peptide (MIF, SEQ ID NO 13) for
24h or were left unpul sed. T=Cell responses were

MEEESH iy e (A iag T Bobn eyt 4R 0ok SO

daminansinrthapeofdxpeassintat ofthnedlanahs ealisf errin protein
on a panel of nelanoma cells (UKRV - Ml -15a,

U4 W A0 BB T B ot

p@p:t.l(dwlm@ gakyimeata! welst (MsH ymi20.6elhig pmtw@yasanduced by
| né@&ﬁgrﬁeIQS&gﬁ kdils Grig ) A)S DaMBfas &Q%}ch(l@el?*@d tﬁalcfe%mttbd &/tﬁé

Fanofransferrin L235 (5 was used

V%:P Faxt?w@m@%w@@ 3&?’] L. Tehle § ntenS| ty of W)
2004/ 031230 PCT/ EP2003/ 010602 -5 cell surface
ex p]hgsm: ﬁmwS&nSpﬁecmﬁ E\Bil\/fﬁ'ssp&ﬂﬁﬁmfdf e pﬁpwxeﬁls eicapbhahental

f eo0_nea
M BTSSR ag e f A rcem%a?@f@fwe cheQhis. 20).
Dewﬂnammh 1qsﬂrtofth¢ zldagmﬁcﬁ’diﬁﬁpf ﬂmemmah’ranemm@nszhaemmr(mhzm_ (cf.
T?dl@i rent cancer vs. nornal tissues. The
expreSS|on level is given in arbitrary units based 5
on the relative expression of nelanotransferrin mRNA

t 0 Bigpwél shevs thedbiirrenidéad pindipgeanagty of sandigetedmor patigens

d&RRWSr o EinAviEh 368 ne¥RHoRS8 bR O tHE&cﬁﬂ@}Etro@ﬂ&ﬁ&IerDAlﬂR allelic
al |l i ssues, t hat vve{ sessed. Only

mal .. ti
PIRGHE THFBRICEHE YRS BEie B Eet B o Bt indit assay
involveguheiied &lle\- D@xernole&lﬂemﬁﬁnoﬁﬁjdamd)}]fﬁaw?-m9)ipapeée hya

Hl'telo fks taH? 'n?e%sﬂ% ?k:% concmraléx nan(tadelﬁgj Q(%.g% ‘binding of

anoma ‘an nic oun
blagnylvf@d mﬂ@m Yioisemaggoin éifg(ﬁaaaw)@epgdg hy80% (ICso) through

cﬂﬁ&ﬁoﬁ% dgf%gm{n%at'f%e?eagr &4 65? st tﬁt{%@é 33? cﬁgc%}relates
W§b| qﬂf@% mﬁﬁ@lw&pﬁéom@a@mngﬁqﬂ - ﬁ%%rﬁqm@lfhmmw ly

gl g aemisd Do o
[ et. a
Pf&ﬂﬁf%@iﬁ%&%%ﬁ#@%ﬁﬁ%ﬂ% H‘ﬁﬁaéan g 200
emmzm@nd ICHRG-2F7(768-08D) (cﬁﬁtabg@lﬁiava:bmiﬁﬁm&ed;ed The ICs values
!
,,Ej& e e G e S DT

HL R@%I%gﬁ@)g% 47, 32-38). They all were shown to

activate CD4+ T cel I s derived from nel anoma patients

' n Bg F&-ﬁov@%&é’ éﬁEi‘ Sithe TRATEL:]] 11%9 %&%e@a%t@ﬁ@ﬁ%ﬂtiﬁed

aSSQCIate anti gens re atl ons
enlme Byed feap iy araaéfsltrfra éurcrlea%sr@én%m%a HicEe Ry Hlee with
LIPS 1g§ﬁnp hag ghawwusgmm doRt:epgs §B e d@hvéﬁ fmer:hE&nranant

L W Y T

pdRtide éMﬁ SEQ 1BXYO1 1) ok 24998, wel 8B ft uh@&ibediﬂ@&ll maﬁora;es were

BP0y ARG 6L 108 R L AIBSOTRL O epon),

receptor and fucosal transferase (Wang R-F et al., f
Ex pFigetishrggdhe aedguriagsgpesy) of melanotransferrin protein on a panel of

melanoma cells (UKRV -Mel-15a, Ma-Mel-18a, UKRV -Mel-17 (Eichmuller S, Usener D,
Jochim A, Schadendorf D., Exp Dermatol. 2002 Aug;11(4):292-301)) as well as immature
(IM DCs) and mature dendritic cells (Mat DCs) (activated with 1ug/ml LPS). The

melanotransferrin mAb 1235 (5pg/ml) was used for staining of the cells. The intensity of




The term nel anoma i ncludes, but is not limted to,
nel anonmas, netastatic nel anomas, nel anomas derived
WO 2004831234 her mel anocyt es or rrel anocyt e rel at &d-HERA]L3/010602
cells, nelanocarci nonas, gnoeplthellonas
mel anosar comas, nel anoma in"situ superfi ci al

SR Bl o R RS
symlﬁamgmed/gﬁoxhaambﬂmity}mmpmhl mol e and nel anoma
(FAMM syndrone. Such nel anomas in manmmal s maybe

CauSeds M ?iU S OBl eT{ﬁgﬁﬁﬁj;%Eﬁﬁﬂge(%l’Fﬁg%%%é’lﬁgdtya?xsfemn in

%{B h ‘and rreﬁt al~di'so
diffrrenbiAngerots. Por AL (bwpspredsioallevehi gwn@mgrbltrary units based

ort ﬂﬁﬁ&ﬁ@@ dxBtsibh 98 Hﬁlaﬁ&ﬁﬁ&?&fﬁ miglA % 9?9&31 of 8 houseke gmfr
gegﬁs gﬁaatl ons..1n.expression of a gene, present at |

g dpited bine showisithoryierase E%%Sﬁlpg of pyslapotrgnsferinge all normal

tide/tER20S4494L06102 -6 The antigenic peptides of the
i nvention are peptides, which are associated wth and
present ed by IVHC nol ecul es and thereby can have the
potential to activate or tolerize T <cells. Antigenic

pepti des presented by MHC class Il nol ecules are
t heP@y 8ifew hmpap tamer patigeas prosiniaddy MHMlGsdl mskecitles have been

daiii-a8n ER, ﬁﬁﬁhle%ﬁsc Cmﬁérﬁ%ﬁmaﬁgsba%a% Hﬁﬂ%ﬂfi%ﬁ%?danoma The

LIJore ented b | ass mol ecul es are
frfsapaRomre ATFenidRePtiasiound te dgerecirpraphe sslanocyte-specific
enPppe t)ﬁi@ﬁna&h laﬁ@ r@ticteehy Med- mm@m £t Al hPNA@ﬂ@%, 91, 9461-

gsrlet Al Beare o L0, bodt oL a0 B0 SR e

preteiinfs-apd prisdetsd bpiEsediRad any HMESDRA3 {Manpes epdled Ekp Med 1999;
| . duct

SO0, L0805 5 ADANL Qe e Bl

tUERSF PR egENFriompaicet Meh@ @/ﬁé@%d (Zarouh Hl\ée?hdné’NﬁS 2000; 97, 400-

4obyerﬁmo dhd éﬁn'éie!i%% (1R &t Qfancér%%hﬂﬁz tﬂ&ﬂ&%ﬂ&raﬁ% Whi Hhag),

ffer from sel proteins are called "foreig
T}%‘?ﬁtﬂ rR shovgyto adﬁW%?@f%‘* Tt qif'd@@d frvﬁbyldap@rrama@emém a HLA-
DR4-rsstictal thagedrl response agai nst foreign proteins they
are deri ved from Tunor antigens are proteins

[ t [
R 38Rl e fondn: Suiiiet et Gufpions e HLA
D]ib?epftsmté@ mp@dd &roinv St gycolytis axmzlymelmtm rAnsplggasomarde (Pieper R
et Elh E}'Eﬁf) A& 1ﬁ9yf89t 9?7 F@é)e{}]}h 'I-E_A b@& q‘éétb&%ﬁ%pt%%e from thta cell cycle

mor-reactive
Ieg

BPares- WénaBsF ¢t| al.d gk S 88538 Héar Jc14pbmc1 delanoma
eplAPPRhish Pdied Bn 3 h PO 8&ineh 11§ SAHARSE! fﬁﬁbﬁ%&@&u{ Jo%ﬁds@&ofthe

LSl G Rl st P torges '\'%Fe of E}I‘%Me}gl %opft183, 1639-1667).

ant.i geni c peptl des have a length of |l ess than 26 am no
acilts terrmmlapbﬁfaendb&gs, butiengtimiod td,imtlandmag mHasstatic

th
2, FLSD S ML S 05 AL ORI S P LS
celie gk, nowsmopmaﬁedawpathehm mfshgeriomasepeidesadi sity,
su Jiﬁahl@ﬁa%ﬁir%hﬂaﬁ&n@ A B %e@%omﬂaﬁeﬁﬂg&ﬂmﬁ@hiﬁeﬂﬁbgﬁ acral

ass || assocl at nove
1"—‘115@5%% BTOTR i SRR FEBATSIOF Gl ypical mole and melanoma

(FAM-M) syndrome. Such melanomas in mammals may be caused by, chromosomal .
abnormalities, degenerative growth and developmental disorders, mitogenic agents,
ultraviolet radiation (UV), viral infections, inappropriate tissue expression of a gene,

alterations in expression of 2 gene, and presentation on a cell, or carcinogenic agents.
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fromthe cytoskeletal protein vinentin (SEQID NGs. 1
to 6), the translation faction elF- 4Al1 (SE

%gl Ng{l)s?’. 3602
Woiﬂéﬂ@)lﬁﬂt he UN-y'inducible protein p78 (SEQ 5200344

and 11) and the iron-Dbi nletg surface protein
mel anotransferrin (SEQ ID 12 and 13) and

t d by T- |
VeI AL 1 R LERP B Ry PG ik At e e vigh and
prisemidd by MiGaueleaflesr@ théralsgcanl hanmtlmcpﬂtasnaﬂ  alivait o2®ldkize T

ceﬂs Sgeé{r?g}g &%{eaﬁg Etre;%é:{[_la}f ﬁtl-iﬂ_lﬁaﬁ liﬁgjt%lécuﬂ? ﬁ%&r@%&?@@i@ class 11

asszilsteQmMHﬂﬂl@s TreatigeniF psptisien odesed antigdngepiptidganesenees by
Mﬁttaa%six F oY IRMEMIG & | 888cibied BPMEAYI BSs NAUBeRc peptides.

- m ni mal Iength of about 11 residues and attal i a

T8 Rl AT PR 25 LSRN (LS 1
boBCHf ﬁPKPG&/r@d&ﬁﬁéﬂ as"Yelf- ﬁe_fp@dgs!"dbhé infash ﬂ%ciﬁcﬁ‘rﬁof se]f-t};)eptldes
interagti | tferman re,t
peireeR Pk oS S ERGt rrdhel e 8 S e Sk Refon of T
celhipderamee ag@msﬂseﬁwoamsty between specificity pockets
of the binding groove and appropriately |ocated am no

ac ipgh$d A Fc'ierl%l?fr&ﬁ ﬁf)teﬁﬂ%n&ﬁ:ﬁ L6 E@x@n@@fg 18Gd, %u&g or other

the peptide fittl H%Célntot e resp tlve poc ets Wwer e

forgigrdavadsriamdrwhichditferfem e@%fmﬁoﬁewar@cqﬂ@d r@gqmngmmc or
"foadibe! pib@txd&d‘l Qﬁ@y BBEHRMS cldir T LALRESShRbgdifdt #reld proteins they
egcgsut g{to P4, P6 and P9. The conbination of am no
TS HP hese 4 anchor positions conferring
hi gh-stability binding to the respective HLA-DR
al Tehicr anpgoduct padnyapyesfaddm tatoe |cellstwhieh fiet ese @ ecells with
an OX Yeaclt igenic d e (L& stk tumor antigens
e%e}n' el S R R i 9@& QEHSLTE SR bl

nce o

anéﬁbmforarhaﬁ@tm@a@mmcp@qﬁt nuveon-rfzaml pdlsot |f of
the WHC class Il antigenic peptide of the invention is
depicted in SEQ ID NO 18 for the antigenic peptide
of SEQID NGs. 1 to 4, or in SEQ ID NO 19forthe

antd geni c tide of I.D derived from ..
o TR B es e AR igh aRey T Tt o0 MAG Aot gl gsemic peptides
copgpbing @n amifireid Beduerce stRctad &oﬁﬁt}ﬂgrbl\qecbrfsfsﬂﬁg of SEQ ID NOs.

I
1, %%O%rkg%gﬁ%sgqor i l?.ﬁ gﬁn?fﬁﬁgﬁﬁ?ﬁg‘% %’e%epﬂdes hf%re a
lewﬂbtmftleeefcham%ﬁ mmoanxﬁhmow;deﬂwhmwleng@ dﬁgl an2homino|agids. Even

mé¥ ?&é@éﬁ afé"tﬁé%ﬂt%@ﬁlc pePridR Sk ﬂleQﬁ‘&éﬁrtl%l lvyigfg Qﬁgﬁistﬁ ‘iié o, 18

pe ti,des the nonaneri.c" core- reg

armeng g st preferresare thegptigenic peiden @éfhe F@W@@on%@ 2 len“th of

15RA®J Dhintno fidspepti des are 15-17-ners. Longer peptides
protrude fromthe groove, thereby allow ng access of

P BR P eSS A el BB PRt T veprlgh OriBinate
frogm tHegerhiskel glelypriotkérs vinvoutipr(EBQAD M0s.dntort), the itdnsetdprefacior elF-
4] BEGIRNQL TS enghagh e bl Py 15 NR 0 e 1)
ang e mbindlipiietropetein mdemotansforror (SEEAHD IS 1%¢rxﬁ end
mAd Bl dteh @eao?ﬁlzéd By gy GLi Wiedhe ﬁz%lté?ﬁ |98 1D NO: 21).

blndlng Capaci ty of a 3 peptide |s measured
Lnl'gtfre %gkfpgeaug bmglr}l%eg%gvaetc!f %/InHE class Iargglecuqesrzg gl%locuet 25 A long,
but in contrast to MHC class I molecules, both sides are open (Stern L] et al., Nature
1994; 368, 215-221). Thus, naturally processed antigenic peptides eluted from human
MHC class IT molecules have a minimal length of about 11 residues znd attain a maximal
length of about 25 residues (Chicz RM et al., ] Exp Med 1993; 178, 27-47).

—
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25 label I ed reporter peptide by 50% This value is
called | C50. Peptide binding with a reasonable

WOZPHHEBY to the rel evant HLA class Il nol ecuFETERRYHPIP602

| C50 val ues not exceeding -fold the 1C50 of
establ i shed reference peptid s. Most preferred is the

SQL lgee bgﬂx‘l% dj[%%lb qﬁg][é) Pepctﬂi% i e}ﬂs/%ﬁtah ?s.nnde%e%g%x};gé ﬁfrﬁm%fth}aﬁ]g dozen
h}eﬁamgm mdd smvoBngvhepentide baﬁc}dmna andifse tongplememiatity between
sp@fﬁﬁki@f p&ﬂlgg% Zth #ee'rﬂﬁ\}mcﬁ{: % Qfdo% XnA? %ﬁ%@ﬂh&@lp{%’ﬂté&%ﬁhﬂg acid side-

urmrs yrosi nase and

chaupef mndﬁrﬂ‘h@ﬂrl@@@@ﬁev%ﬁhe@éﬂldqﬁiﬁ@g mée tegpaseing pockets
wleeltdaﬁleb MrGhbi Ire@due§ PERh &r@ga?d fd %thmtm%taachors are

n resii ng ne oW | nyvasl
lopied ﬁftﬁe%mfﬁa%%h%nﬁ“lgﬁf TRrerdin 1B prelsier o\apg asdag these 4
arldhﬁfpcbdﬁibrls&:oﬂf&:ﬂﬁhﬁce]gg]h-atabﬂﬂy Bldalnngﬂoyhd: fty;a@:uveHMLm alaic

PRk PSR e S DL 1Bt B Y e Rl gein s e
segrerrce oS inoe amlnm@mmmame BT/ EFRO08H00 @adsz The@eptlde

bﬁéki&g%étﬂf dfFthORERE ved 1 ShiReer! ﬁaé éﬁﬁgﬁ%ﬁé&ﬁs ABcted in SEQ

static prostate carcl no

IIpNEs i fer tbeeaﬁgeezs pepige opHQ 1 %gé@ 4, qmwéﬁ@ﬁi? NQ. 19 for the

'arﬁ%@ﬁﬁ@@ﬁ@&@@@e@mﬁ@% ar[@E‘ abrie florh eI Bnd SEQ ID NO. 20

o B B BoB gl B pe ok A5l Se kel mhoglttin

tunmor cells in classical degkln s lymphoma 5 are
vi nbdditinng déhdiny energitie peaddci-igeildrogen boBd cirvblving residues in

R %E@?%Hlﬁﬁ%%f%l THO Gy B o

n&téze@mrgcesae d peptidss thsmpnewtesit icore-Isgiond B POhis Nrcanid/G-figragnally
fisfkelt 'b?@si Akiiaas H@h&é a:te'rﬁgon%?c:}ﬁgéﬁﬁdéﬁge f@h?-&[@@laﬁ@rlpepudes

t r tion in a nunb
ke 9m el%ﬁ%‘l“@dﬁhﬁfg? b Al asices Qf(ﬁﬁ%“-l’tlﬁéﬁ? U&%{%ﬁﬁ%mm“

bc&ﬁ@nﬁel anomas (Kerekatte Vet al., Int. J. Cancer
1995; 64, 27-31). These findings have led to the

Thel Pt SROPRFPA oAt RUERL apEriAR, | 1b° SRS *peptides
capuprsiisg @ntinyno e seppnessiedied frame tengweap &ehdmtimme%EQﬂD NOs.
1,653k 1508 4 8, 195 rﬁl 13] H%ﬂg%&&ﬂﬂ%@ Einddc fd 4rions & ¥the amino or

over expr eSSI on se e an’i rrport ant eature o
AR ETerminge Rpd Wﬂlﬁqtbﬁf bingiing Fapaciy- The relatiyediipding capacity of a

idie g@ﬁﬁ%ﬁé@% H@eggﬁ%:wﬂ{eli%%&éﬁmi@h ritkessarl R redlice tbn%dm gofa

n state
geFePBFS@ peg%cie v PP ]ﬁuhafﬁﬁe &@B%%Eém FEPCE binding with a
rehﬂfd&bl&afﬁtd@pt@ﬂﬁ@f&ﬂevaﬁﬁﬁlﬁ claReliutdiscidesc@3 AR, @ffues not exceeding

BRI HIC BRSPS et RS MR a8 e SOEER peprice

ofStheeimatntipen ewisiwing of den peptided binkdinghmatié chinghisyg Abe four anchor
rﬁ}ﬁ%ra% ¥Rressed in androgen-independent cancer cell
I nes. Anpong ot her genes, the interferon-inducible
gene encodi ng p78 was identifi ed (Marlcku H et al.
LabYimqresy |

Vimentizl is known to be 2 marker protein in a variety of benign and malign
tumors. Together with melanA/MART-1, tyrosinase and $100, vimentin is routinely used
to trace melanoma cells in clinical specimens from melanoma patients. Interestingly,
melanoma clones with low invasive potential have a high vimentin expression, whereas
vimentin is downregulated in highly invasive melanoma cell clones (Gutgemann A et al,
Arch Dermatol Research 2001; 293, 283-290). In contrast, enhanced expression of
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2000; 80, 1259-1268.). Mel anotransferrin (p97)
Mel anotransferrin was one of the first surface nmarkers

WO 204[08323f ed wi th human 25 mel anoma (Hel | st r ond @FEE003/010602

Int. J Cancer 1983; 31, 553-555). In contrast to the
tumor marker proteins vinmentin, elF-4Al or

wmgx'l\%}( CI b %gﬂg;gﬁ#%r%igg%ta%g%%mtaﬁia?gﬁ% erc%p Siﬂoema I(]f.]ang

SHeddl., Pi;qsese z%}ﬂdm BB3-263). Moetdver, vimbntitess oamdxymeamhm hirean

re%)ﬁ'%é!g ca‘%gﬁg&h ‘g%b%% %@&QJ@@%} m%a.geg(lsltaﬁé& 'KKJZA? AL 29N ber

2099,&551}?35582N®@<6I®6ah%6%@|f§mwmﬂﬂn—dass1 gdg Hodgkin's lymphoma

aré"?i&n"’eﬂﬁh gﬁ%ﬁn’? FPtePeak §- d’eﬂlﬁdﬂ'@'céﬂ oﬁﬁs BredRBeVIhKEnentin
to b expressed i n nost

Ss n
(Rﬁa’ﬁﬁhTﬁ’é?la%é‘hiéwggl ah%ﬁ%f $2:d48491). curr opin | munol
1994; 6, 733- 740). Beyond that, nelanotransferrin was
sheif4h0 be up-regulated in gli obl ast onm,
astrocyt oma, rreni ngi oma and ol i godendrogli oma (Chi DD,

et Iﬁlrec:e? eaTEs a sggﬁyl%}aho;i%%tvfeen %‘h zic(tjxv:ifxe? ogﬂ'ggﬂ ‘tmlj mftl%tlon

iver dney
fa@@rsmﬁmugaanﬁ@e& pensfoz1stam lra@wm oetcbma:@mnbexgof studles

mﬂ@@h‘ng Blest da%ﬁﬁsn h!e%obﬁ?doﬁﬁ?&ﬁc?ﬂ:%fa%ﬁﬁia@ (KSreRatte V et al,, Int. J.

nchor ed s)urwgace proteln and ence, accessi b

e
Canger Pt 63 1) NBEssininaReryed io @@dﬂ@ﬁmz@a By PWEEP R Of
na&fejaﬁamna@geheemhé ﬁﬁﬂﬂﬁla&ﬁﬁﬂﬁﬁoﬂ' fiaedd e‘iF—@ﬂE'lQEbrﬁxstenﬂy
oV B & msSP Radat BOR in 1R B SRR GRLTETES STF-4AL
ov&'xmp:iesmn seSimis to bM:kunﬁbrtaanﬁ&ﬁnb ef gleEnAm,a dellomd ieipght ;:ontmbute

to@§ 5 aetga%fé:r%%ﬂoni%%%}ése%%fjl ?‘})céa%%%%% é7§:3§6—*401).

Tr aversarl C., Mattei S., de Plaen E., Lurquin C.,
SzilRJriadyciblep78Renaul d J.-C., Boon T., J. Exp. Med.
180: 35-42(1994)). 10 An "isol ated" peptide of the

I n\magtate '&axhc%r §rdg€d3§1bﬂ @ro\ﬁtla ﬁbm%ﬁ taels erf¥@st t%QL Ktﬁ'hiﬂnainldl‘p endent
cC u n % gar t as an aft a
SteSe RIS BT EIGHC AL DRt U b ot Shsgepgmetand or
midtmmm:oaﬁmm tsﬁpp/ﬂsﬁhgdmas Gemrilgem&mpm&mnﬁéd whidy.are highly

ovge%?%‘é?sedznlujg% r fo%1 %ECJ:E! eg%%agcer ]M,tg? &rr%dgw o\fﬁ‘eryo’enes, the
mtga‘stmmmduebtel gqaet enqorlsgqé@ YOS 1dmtiﬁedl (Mpdguddiehaladab Invest.

2000,0@d1258€1¢8), or urine. Typically, the peptide is
conS| deredzlég "isolated" when it is at |east 70% by

fre omthe proteins and naturally-
ZMVFIF%&“@ fE?BmIecules with which it is naturally
assom ated. Preferably, a preparation of a peptide of

t hevitlavefdnsffri 9asosd & thé fiat sdréas bh8R% asotieted with human

G R G b e o> TR )| [ (e fimor

mﬁkmqaoteanmmehtm e hdi ] ios IBendwadlt p78desdrdsid zbdve, s, by

| mél&r?ot?hgzlts G 15‘%%&_%%@8 %j% fSlg @CEI{}%}C&%P‘? 8@'%‘ tasfexg gelf tl}?t'és endothelial

nat € syn

cell§ igdjver eui bralﬂrﬁiﬁrﬁ@fg@rﬁ@%&ﬁ e neppkes Tw'eeils (RighardgorngR, Eur ]
Blbc%HEh{ ,leotbot %7, @fgoamgsg%ﬁep@p&siﬂee SA0RNIRAANMERH R DOTOF- 1,
mglarlmr{lflanﬁerng is outinely used as a gene ; marker in RT-PCR assays and found to be

expressed in most human melanomas (Shngluff et al., Curr Opin Immunol 1994; 6, 733~

 740}. Beyond that, melanotransferrin was shown to be up-regulated in glioblastoma,

astrocytoma, meningioma and oligodendroglioma (Chi DD, et 2l., Am. J. Pathol. 1997;
150, 2143-2152). It is frequently found in liver, lung and kidney metastases of melanorma
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t cellular or hunoral imune response. Such peptides
may al so be reactive with antibodies. 25 The

WO Rg@%28bn further provides anal ogs of the an}g(;iagmogmmﬁoz

pepti des of the invention. The term anal og i ncl udes
any peptide which dlsplays the functional aspects of

t.hes antigeni t erm anal
paiipnip. 38@@“@8 glaﬁvsats ‘a?}ﬁ’tl Iaaﬁléorsa %ﬁ] pé‘%ﬁ%m and, hence,

ac@éesrﬁblva@ g;yﬁﬁodca‘s the pept| des. The term "anal og"
|ncludes any pol ypeptide having an amno acid residue
nce .subst a entical to the sequences
?fboefaaﬁf(él? A Cltoﬁg& dail"c)hyon]gs or nore residues- have
been conservatively substituted with functlogﬁ@
Wn tumor

si A¢lemomesiitise renegniged ohT-callsplelymAt WFILIMZFI

' anﬁ%ﬁe @Syt P eEﬁ’ﬁJPﬁl'Sd ESel 3 o €8RS RobBhs PET. SRiReltiBXBDbESian

SR TR tH S b oh B eSBRABL L] 2 P ot

P.SUGhicR&-drhenviRl ANWeIfel V.l Sidinaider ., skrbeuedirh@,, Meatte fede Plaen

T R el

one polar (hydrophilic) residue for another such as
between arginine and |ysine, between gl utam ne and
aspar agi ne, between threonine and serine, the

subgf ’ilgdﬂt.%@r% ?Ed@ BELPASEAHEES 'a‘hﬂigﬁhé@ﬁﬂlcﬁ%lthéﬁia@ @0 naturally-

argi nine or di ne for. anot , td-"
oCSWIFEIE] COTRTERIAT bie-So 1$BC RS 28l %uiiaE‘éP&B@de Ligeny o haphrepsgparate
ordfhrfie@ Ero@ﬂtx éﬁrﬂﬁx&g&?ﬂdcﬁ ﬁituﬁiﬂ@ta&@&npﬁy'ﬁh e.gplt dsees such as
conservative substi ncl u
erep s e LB R S Bl ST RS 158 s
tls@ﬁ)&j oflBody Aidy edh arblood,aefudn, dr Chizwei T:)a;hcaﬂg,rhhe aeptide is considered

B Eh Sl 1B bﬁs%%oopby RSP ]gefrézgydbrﬁ%eoget&ﬁs SR Srturally-

&M ca tion. o
ockurrintg argalic mo&jmﬂgs with whikeitis| ragrally @a@qaaaté@rPrvféfab%Ye 4
pr\%ﬁ%rgﬁ&# rggae f_: rr#dﬁ g?t}{e%venﬁﬁﬁsﬁlxs%gseéﬁg ﬁﬁft\r/gg%@ gllé%&%rbfﬁrglrjly at least
90% aagithest Byirralls ebler §g%, ‘S}z ETEYI @6&3?5%% ’%PB EFB@RUOH Since
& ltﬂ@ *@I@ft%féﬁénﬂ&ag Bnthdsize® w; Y DXyLard dey(i'at@i fw@ﬁhe components
C Qr oace rou S
thE oA PO o ST HEF Do Ptes L paf peRepride

ind¥RidBy buﬁrs doekihjibd &5 be pstigniagieptde tappble of ofusgrg e simghating

B

arfitodzgen of hi stidi ne nmaybe derivatized to form N-im
15 benzyl hi stidine. Also included as chem ca
derivatives are those proteins or peptides which
contain one or nore naturally occurring am no acid

derjvatives he t sta ard.am.no

e R B R 3P O YR bR SRR B Bf e hvestion
ThE Brin@alop-indhydhs axy b@i:ﬁidl&@vhiﬁycbqﬂm ¢ flmlatlenialfaqpects of these
wIEeR GoRB Ry e Ok aSe BEtREe B PRRLlY pEpellons or chemicl
demdttlwsmfttlmwtldcs citrull | ne maybe 20 substituted for

| ysine. Therefore, in a preferred enbodi nent of the

Pr €880 i EALE ' Ru i Gnl Ol BLRMMaEng an amino acid residue sequence
substantially identical to the sequences described herein in which one or more residues
have been conservatively substituted with a functionally similar residue and which
displays the functional aspects of the peptides as described herein. Examples of
conservative substitutions include the substitution of one non-polar (hydrophobic)

residue such as phenylalanine, tyrosine, iscleucine, valine, leucine or methionine for .



class Il associated antigenic peptides with a |ength
of less than 26 am no acids conpri si ng an amno acid

WO 20040333% sel ected fromthe group consisting SRS 0602
NGCs. 1, 2, 3, 4, 5, 6, 7, 8,,9, 10, 11, 12, 13 and
21, as vveII as these pept i de% W|th del et| ons at t he

fﬁﬂhé}o ug:?utuf 51? 19(3{'{ tpl%[am F)ydsro tr%.lsuﬁ{zg g)r Rllcﬁ gé Qg’ween
capabl , con

argivdng archlysion T:wrwaqn glutdreine 2pd @,W% betenatraﬁneorbmmd@rme

th@fsuﬁﬁﬁm@&?&f 88 daSic ?esMﬂ@sﬁ&?&sl 5111113, %‘PAIEQHJ BistidiRerRIhBSer, or

acid nodification be a cohseryvative am no aci
the SBRTCRHER B OREACIHISHARD S B GORATH T AR B laranyc Agld fggeanother.
determ ned as the binding capacity conpared to a

5 ref 'Ehepl@xasea“mbn@mme pepitution” dbeinpREk %@ b &dﬂ dﬁﬁnﬁl@ﬂyf
I1de

AR ol Ao o slice S p SR b e R et derivative
refanpio asubjeaplypéptele hadtg beast motouminoracit cheastityfdevigatized by

red D] 6@&%5?!2&15@%&% %% % ﬁé‘s'o‘% S&(?l%é%ﬂ&%&%&l%ﬂ?és nlaélude for

attal nin crt

exsEplss @boqgumféﬁwéesmwh f@ﬁéﬁéwabﬂog&ps hiwe heedifrivatized to form
10 axﬁﬁ@tﬂ el i dHHen S mehfe sxﬂﬁﬁ?{ %x%ﬁﬁs,%&rbloﬁérﬁbﬁ g{;gg 5,@f the

1:‘1? nghog am no he” no nodi 1 ep tldeF
Pt BOUPS Oé%‘:ﬁ‘b’ HOrBs Aoy fgif@&{sloé 22 S

caemgm'pls kt&y%@ dafivatiei fris YHIS, hiethyl OR @byldeRes drivlkr types

de of th i
o B ord g A B hRER, St plad e ”rvﬂ‘?a% oaf%ffa#ﬁ Ryl or O-
alk)d uileueat(\es @‘h,e imidazole nitf sgemol/hict dine muydedetsatizedyo form N-im-

15 gﬂxgﬁﬁin%n Lm{i%g)&l g%géi%%gvﬁl%é %P %1905@ Qoétg'gggr pﬂjlnjdes

nan C el C acl enco
& Wbﬁb FPein @mﬂm@ﬁ@atwlbep@qua@ng ﬁatno 3ct cknrwd@cee df the twentv

sté?rﬁial,r&‘ haﬁnosyé&@%ﬂéﬁﬁ@t&@h{:&@%ﬁ&%&f s@sdbrs%é/eﬂois Broline; 5-

turall tes. is "iso because . it

b fPW?ﬁénesfeaéP%%UéafgtPF%éPwﬁﬁaﬁewgh%imeMmM% aibytitated for

hisgdiasamyosetine Hagbe aboibitabit s} ArttoRithrees elirdindmay be
iSmcan be obtained as 5 a crude |ysate or

ost .0
20 Su@%mﬁ%{%ﬂ ¥ ed. by standard protein purification
~ procedures known in the art which may include

di fTlearelord, ah a prefayiq dnd‘.tqdmgntsafxbe pnesndn[u givention, the isolated MHC
_ 50 ﬁpﬁ%c‘?ﬁé@&? (gg.ﬂic% n@@ég{lﬁﬁﬁg '@lg{:.l 38 QX’?}%O ac:lds ccrmpnsmcr

I soelectric Sln CTFOp oresit s,

AHHBINO] AR TFERETCE AF %C;tﬁfcﬁﬁmﬁh@ geraphysiging of ﬁEQIIDkIéOsﬂhé 3,4, 5,

‘ \) 6,9%X8.8Nt0D Olf 1,13 C1|3%HQUJ R¥vel Wk tHe¥e ﬁ@iﬁd@ﬁlﬂ%@l&ﬁ&&dﬂ Be AR¥o or
e ectronet r or HPLC.

pri .at e netho SS S
25 C%‘ﬁ@iwgﬁ%mufrW@nw&E@%Egl Bd %?Yei%ﬂt% IpAstRaE pEARq 3rid
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. mé%%l.ﬂeaflﬁ' 34 0 aﬁﬁdﬁgﬁﬁcaqgo&sm%}f\w avcons%%gtgv‘eerﬁ%%&ragg gsﬂgjs%%ﬁtlon as
dq@pimbﬁl@@% (ﬂ@‘b@)dmg’ ey by dethesinsd eathethinding captacﬁt)ocwmpaned toa
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L G ARG e A M e
30 pegjide vé Srednventignaney, alRseRTRsIsE 2| [east onpiableas TEneaticas thigs, at least
foud 98401 ast £de MBdE At hethambadi 'aBiﬁ@E quehbewBIM dillMatning the

tides.of .the invent |ded ri Si
bibHgse Ry @Q&J&%@OE@: epeida ot i h reohd %’ﬁoﬁt}%d
- pepltidSBQ dify MNOsIf cortprisds atfeaséthrbe ofthe Tour8nclhr atdino adids dfhe non-
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35  amino acid substitution as described above.

An isolated peptide of the invention can be obtained, for eﬁampl_e, by extraction
fromn a natural source {e.g., elution from MHC II molecules); by expression ofa -
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pentarriers, hexamers or oligoners) of a class Il MHC
mol ecul e containing a coval efitly or non-covalently
bound peptide defined by the_nethod of the |nvent|on
TecPMOIRANG gacled avil £pcoR ek e RS Of Bibeiengieal gynthegis. A peptide that

1sf;1rb|@ﬁ@§9§ AcliulRisBkotn darrdragt R eld s@ﬁrce?for@%hﬁ'ﬂ%ﬁ’ﬁﬁufaﬂ?t
cat al %ctlonr [ ting Cﬂga product t

&
oLBLEb S &Pﬁ% ECqusgife eaeaﬁé%t? B QBB mamf&w%réﬂY
ameepahga 1tq'ummetcfmbﬁliame;b dpsidk e0ffe8e®dby 5HbYt @edan(stn Gan, betobtained as

i | h
» IR Sl QERIAT, £EL e B Bt SRRl S B
ﬂcecmbwh»cbsmayml@da dlﬂ:élyznhalg‘rrempumwmssxm‘ exslusion Ehuehdtegrapky, ion-
EJLAh%ﬁLeych&Qmat%@r ?hfg%%%&r?ﬁ @ usthd, @éx%ré@%%lgﬂé&@amn% ﬁ{a

I ndi¢ati on are”
immupRaifigitg é‘ﬁ@@atq grapRYding thalike dhe Friarief lwbwomrmgl%ﬁn be

e v ot oy S o T Ly

PERHSCSBIAPF PERBIFIGTD ﬁ%‘f@%ﬁ PERREAMISS 3%39@‘9%@&45%@515 (1986)

Sdav@l%pﬁﬂl kﬂvr@dt&gim@fcﬂ\fi@fnﬂ&caﬁe PeﬁM’rﬁs, Gseaid Ieiiienhofer,
uenza virus-15.

e%s @If ve cagef:) cgées\SAPP];“gzle @?)72 ﬁ_’@"é}fé SIS call Dg ﬁ%réiea ou%3 n

scluonar @G0 @}gasebr with A k8eBN3tiz8d lsmth@uZﬂ GBtégn8and Young, Solid

Pgésg@%iﬂnd the§i®, r2r a0 AR -& F.gf’f]ﬁeljcé CNFE} cg}‘g) ' (E?gtﬂ)

pecte to’be sim y use
roduced by chem cal cross-Iinking

C d. be
rrﬁm fhen empadimen], hEntHsniteBRIeS S hedaErmIoBdt Br%iéd
c@clh HEAE en Ohid deRINehde RfselbAbERBIthOEr Y cangistmgczﬁtsuamp NOs.

13 33%25583?/ %ﬁ@ﬁ@%%ﬁ%‘i N T Y I
amimngbecadedxy e chipephiidenifiig 2ioaobiatinglcapciPItked Nab MI€C class 11
n%?% fo1-154; Gaut hi er WO 2004/ 031230 PCT/ EP2003/ 010602

et al. (1998), Proc. Natl. Acad. Sci. U S A
95:11828- 118331) The class Il MHC nol ecul e nononers
of MiHmetsl (e sdieere Arimises, fritamess, pohieTs! e bewormpoereigomers) of a

cIEék'I![ Mﬁﬁgﬁdlecﬁle%ﬁtaﬁﬂﬂ aQ%{f:—ﬁerﬁ r@x%n~c'6|vﬂ@ﬂﬂf5?"$ddh%{l peptide defined
b ﬂt tg F mol ecuyl es cont ain ei.th erbl g&ﬂ ;
ERGTREDPT Of B vgBHeR-rScyIg Wil detartabl Bbs] (ergaiafuoggscen
rﬁdﬁl&yaal Iﬁﬁﬁmaﬂiﬁehﬁ{a@ B thko R estahaictibﬁrrlulﬁ&% 1B a product that

bRt PR heto Rl inet s arBiliseh B St bt g from 2

sébjeq fegt shmnatdpmema)tbmgtcﬁbmﬁt@ recqmtoscthmm epeaifid for, and
Heeastd 1¥iﬁ b‘ﬁdlo% 'Qucffh n‘&ﬁ’«%‘s@ Ige?act 1 érg Sgsucﬁ%?ceﬂs are lﬂcely o

general net pro ucﬁh a
bg AwgRosis@f p seletpr lweqjorp@mé;@aﬁw af ﬂle@cpﬂllépreaﬁﬂolvedm

HMﬂr%%{{: k& the dls%%s'éi Ig'ﬂ@@iﬁcﬁl %%lg%llf}%s ﬁiﬁx)ut_‘?g%% ﬁ?thegglaglh@' F@&hbers of
H%@ 5%9%3 %ﬁz@ﬁf’e@,&#ﬁ% esﬁ%a S o f@ﬁlrseq a(di%ff)m the
efﬂaecyaﬁ&hekm@l S@ch@aﬁys bevettey db’ﬂdhﬁ}ied Qﬁmg perefresrabl §lass I MHC
B30 e 28R s TRV AR ATERR el KEp 285 o0 Hepfite (Altmen
ef ﬂv(éﬁ%)oﬁmmy 28 %9@@@&1@1‘1@%3,(5!&7@:1&:% 2183 24063), and
c&%&ggﬁﬁméq}é $ &ﬂvﬁii‘c nﬁﬁﬁﬂmm ‘#&L%)i be E)Zp Bl t8'he Qﬁ’ﬂﬁ@l}f useful. Such

complexes could be produced by chemical cross—lml\mg of purified class II MEC

~molecules assembled in the presence of a peptide of interest or by modification of already

established recombinant techniques for the production of class I MHC molecules

~ containing a single defined peptide (Kazono et al. (1994), Nature 369:151-154; Gauthier
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Anti bodi es, (1997), 8(4): 155-168)., 15 The present
i nvention also provi des an |solated nucl ei ¢ aci

WO M8#/883%% encoding an MHC class Il antigenic %'3%?%0%010602 |

conprising a sequence sel ect %d fromthe group
consistlng of SEQ I D NO 1,322, 3, 4, 5,76, 7, 8,

i 10, 18 L e e B

moledredrs Gﬁ&chtmlﬁlhmeﬂmandaeafa’tw&mbhxgdes tcenposediof full-length alpha and
beP'a«%hginal %{ ﬁctg;&fy ngcci:% nge %6 %(on%algmg enﬂﬂg}{ t%'a CxB&leflular

domeénsedfihe :kiphamdbeta ch@nasce'qhe dpba @mhb i nlsaladomeagtthﬁrf@rm the
p " if hance bi ndi ng of the
“%Iggp??ggﬁdt’% gf[@ll\/gee%ﬁgégﬁ? U%D ecul e. Preferabl y, t he
i sol ated nucleic acid myl ecule is_a DNA nol ec

FurlhREsoRss e ImiFniion pie selaiay ol aibodies dr2Rorate oF éeql‘éaﬂves thereof,

| dieeditsesd fREOE With B :BBYd Beaited p{é?@&ds dEh@%enEﬁBmethodolovy for

P e oo S B S i S e a8 BT Rk Milstein,
1988 lrnee 56 @P¢ ot &all. {3 BnHuhel, fyfansploneidjteidangn AftilREREs D

Teg%ql}%s and%#\;)glﬁ%ifbnss%)ﬁé ’Prgss Ir?d 0o %lgronl %]rﬂg %@82% ll%ueaaﬁﬁ]%bodles can

1 on

bepoivglonaher Pwéqra@mﬁn@qlmgﬂ a)lr lanizﬂ:rodyp?m“tneats likgdeFeb'e RcFab, Fv

e f@%ﬁi‘%vt@f‘“d%?%t%s@fﬁns‘kfﬂ?ﬁlﬁ% DS, o
oL GORG A9v. Glin: Sathe (8 7680 yor lgpeia, SOcet (Apmetgeng): Sum.
Arﬁi’hﬁdﬁ:&,(l%?)pgmpmssulgg) a nucleic acid nol ecul e encodi ng
such an anti geni c peptl de with deletions at the am no
ar box mai nt.a a
PTG Tea T BB et B AT RG A€ bob g an
MHIGI d«ms Hopentiigenip gppmctbe:onm:mmgl arveq e ce sahdchg fawin dhesgmup worsisting
of EDIRI KB, 2y, beé%t L6on8 & 93”1‘0”1% pEd amgﬁﬁ_@ﬁaggnhgllem acid
nce bi'n I
m@lﬁ@é@ m@dlrxgﬁéﬁb@m ngmxé@ptl@e wmh exlpr et She AraiosH cabmxy
ter%ﬁﬁﬁ@ﬁﬁhﬁﬂniﬁ%q{s%ﬁdﬁ&' t&;a&kﬁaﬁdoarnm&c 4dd L8R8 ding such an
i.nventio rNs I"east one WO 2004/ 01’31230 d
anpgeiE 1 g2he aIPS“ EGUGR Celaims 3F leattong Apino aci

- mejificabinyto khhdrd biraliadef thephide taa M SetHsenarolendadirefgrably,

ntigenic i onpi nant expression
thf gﬁla%e;auc l‘"?aag‘/:bd 3&5&1%15 X ﬁgj?‘rrﬁ%lt% rIbThe expressi on
control elenments are inserted in the vector to control
anduridguheneearn ivelatedprigks asidl mplecteismrovided emeiling an antigenic
?ﬁ@@@iﬂ:ﬁ@ 1@@&@&5 BekddB aMH’C&%ﬂk 31 I‘H&Q&ﬂg ei t1§m1c peptide

nvent i on. es of ression contro #enen

- COMPEISERPS arpigp aandesewncp Fqlﬁ egddram the greup sgrising oppERIPHOs- 1,

2,g,ng5pd5qrgrg)tggqorlqgquagazphage | anbda, yeast pronoters
an pronoters derived from pol yorm adenovi rus,

QVi r or ,Sv40.,.Addi ti opal ier reg r ey o all or
i 70 }OHeEIlS&%fHY‘ge? heEFerg maB Tl AP Odn?é &
pattecsfd{ber nigdgjuend esquencadnnading an axiiptoirgyeppidt yamprisihgtisomnence
j d
sopLERTL QA ALAST, Semeeno s nenessat o1 bl ol sieds
ang 2dney eomprsings 2 pureinued gicdecalsicncabng srden; antigeric peplidg with

dcR¥iSheMthé EmMd br BS3HI85EEHR0MRY ARG 18 biddifdcdacier
art.that the correct “conbipatio

. comprising a nucleic acld molecule encoding su ﬂ an antigenic peptide, wherein the

amino acid sequence contains at least one amino acid modification to enhance binding of
the peptide to a MHC class II molecule, operably linked to an expression vector.

Expression vectors suitable for use in the present invention comprise at least one
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of required or preferred expression control elenents

wi Il depend on the host system chosen. It wll

WO £aa03EB0 be understood that the expression veREBEP2003/010602

shoul d contain additional elenments necessary for the
transfer and subsequent reptitation of the expression

vector 15 contalnlng l ei.c acjd sequence in the
CPESFIORFORER) clemethapes thr@sgﬁp e iﬁcswd HENENFe cngpdng the
arig@nitQeptilaT I&ﬁ@edoﬂlblﬁtfdtgkflﬁﬁssﬂfn Eeplrieahiyore ADMA construct.

selectagle markers. It w further be understood by

ggﬁ rlfflalrgsgmh&g%)ﬁal ?%Jﬁgtgcg?rte 6%5%%@%1}6 ﬁmt S'Egcofa Eoeco?@%i aﬁ/d regulate
thevempresedh bf the cantiprdtdceglenchendoilingtharrtigeoinpeptdadd the
m@‘éﬁ‘ﬂl&ﬁost 81%9 oP@@EQﬁBn as &tele%fl rftpim?ldd@ mﬁ%.h@ﬁbt Figliales, lac

mora

| SYsED PPEIHATIEDAREPEP T m@@s&&nb@gﬂw 8o ITpRst BTqTaeigslang promoters

ARaFH ﬁqugpbsoﬁﬂcia%hsnaﬁl f-tn%%gu@alcgmﬁ ReafioRg] feferred or reqmred
ant |, QETI C pe rou consi stin

q Iected fro ?
OB&frath'@ clu gt are Eot ]gmtgé to; ea er sg %e, tg_rimni
cddbna,rpb”iy&]:lﬁnmtacm smgmllsemd a&? otheoéprtitsa nemmly lgpﬁfwndém the

- a%Pa%)B%%“] an Cﬁﬁﬁlgge s%lesgﬂlhqnﬁérapgéu%}so ua] eic ac% gecp:tence in the
hont s;gstmdlt mlbb amuctj:rﬂoxicbla}u@m sisfiteddn e %’Uﬁh‘t ‘th: cantctgtemb@natzon

04%3’5& S L O S e R Pl

chypsen. éw Belytthaebe vndersiped Bihihs exprespprorarias showd caplaip additional

elleﬂn@K@ ‘i‘le&é@.s fd%ﬂ% @S®FLAnd \é@ﬁe ent 'i‘é}:‘hc@t%ﬁ{]of th8 efredion vector
cleic

0S s tr.ansfornge
w&m&f@? §ud@ﬁeaﬂﬁ%@§eae lwh%?% SY%%EE'&J REPLeS P‘efgﬁeelemenfs
1Iﬁhidaﬂytfttae<5mot§jiﬁﬂﬂed&$ @ﬁglﬂm)f rep]hc&ﬂbn ahd s&aitaba@ﬂmyi&&stt val
fur Vﬁwrﬁ ger {:lle ne Sa dsin ? iyl at sut% vectors See easzi‘lﬂ s\fructed

e nuc C acCl con

car g the
aging gbrs»equgrmd: enetlEnds éwwwl;crelibhwem/prcttocqlhérrdé bt are mcmmaaﬂy

aRiitpi@re not  linmited to, mcroinjection, electrop
oration, transduction, or transfection usi ng DEAF-
dextran, |ipofection, calcjium phgsphate or other

pr ofBeReRaPRAGRHNE VBT AI548 SRSk eI gR(O? esarsel gro which
a &Icoﬁibme(ul ﬁﬁaklclaﬁd chRdtesH bah 1@&1@@ bNgr pAt bettematielccid sequence

AR aciantgeic BRI ade R 5 H@Fag?&&f%m g QD N1, 2,5,

4,6 pr B Ss b, Ve dRprsaridi?at of aimedléioncid molmmkeaafr;coﬂmg see d1s

ool NP R S B T 00 Re e Sty g s

bmémgcﬁapmm yeenotes agdowlesils eicodisg vedt r antiganic pentideywherein

th‘é%?zhﬁﬁ %ﬂld@@({lﬁﬁée c\,’dnrtéiﬁs M8ELsPEne S0 RO mMoTIFMH B EhREnce
| asm d bacul ovi rus .transfer_ vectors.

blmdgfaé}fﬁhﬁpwd@a@ 3 &k clogy ¥ malpqaie, opprablydimkes fn emppprasgion

- vdckdH h@dae‘é@ ms@ﬁﬁ qak hsst CHQraskdrenedabaieeluckic d¥odTBucts

cel | AT 15731 ce .
ORI 0k I e B B T e b hEer sl Plagh fsgeignd yeas
cdlls and pmkm@tﬁ gehlasE. chieThe eeemt by whieh theomadiaic 4di@ ronstruct

Cﬁ%ﬁ}f%ﬁl%ﬁllﬁle[?%c@ﬁq&&{ce B{ag'%lé GG MG 6L ag dél ihlinde, but are not

enic an am no aci d sequerice
liggled 69, svictaingeidre elgcptm;pr@m treppdtgtion, or transfectlon usmU DEAE-

dextran, lipofection, calcium phosphate or other procedures known to one skilled in the
art (Sambrook et al. (1989) in "Molecular Cloning, A Laboratory Manual", Cold Spring
Harbor Press, Plainview, New York).

In a preferred embodiment, eukaryotic expression vectors that function in

eukaryotic cells are used. Examples of such vectors include, but are not limited to,




of SEQIDNO 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13 and 21, or such an antl geni c peptl de wth

WO We4/e312¥ns at the amino or carboxy ternminus %Tﬁ'ﬁ%‘?‘?ﬁm&mz
its binding capacity, or to such an antigenic peptide,
wherein the amino acid seque]fﬁce contains at | east one
% gd@am d nodification to enhance binding of the

CIPE> BAORANES T HTECTOTs, AmeREREETect gy ﬁaﬁmeg Viggs Yeqtor, fowl pox

' wsﬁs@[aStoﬂfpla(Sﬁh&SJ bt fig Habﬁoﬁ@@sttr&ﬁfek vEDHHs @I@feﬁﬁd%ukaryotm cell lines

P Aratot T P SN i rbe Pl ST gl 299 el

(AEpT# ABLEGTE1), Tecelse demiyitichelly eptriodgef srofpstdig- 16 @atrsVions
5 trhilo ottt g, medi um 15 The isolated and identified

antigenic peptlde sequences of the invention maybe

val idated by the MHC binding motif, the MHC bindin

caphd PAPsaR dnBRAtPn dather Permgﬁ izt ehod NRICPE draingga ﬁ«%&lﬂf class 11

ardffeine Pk ﬁ@cc@r&;&%@rﬁ&nﬁﬁ RidRhH |sél5ctéﬁ"§oﬁpﬂh%%@p consisting

ch al
o g ﬁé#@?ﬁ?{zi 5 oo ot 1he D At oF such an aatisgiy peptide

with delerions hﬁﬂie&rﬁ@ﬂp&ﬁ%ﬁboﬂeﬁhﬂw&lﬁﬁfa&ﬁﬂk e8. bikéRki dpacity, or

to. sich ARG bGicks PR %R0 Rl Sad St sy aeast e amino

a%ﬁ%ilﬁfrahoa for elﬁna&ndebmchag ng the pepédpapta AdHET elass 11 molecule,

A S s U DO R LR i

C%@tlctd'ﬁtdeﬁﬁrthﬁé appve peds wadisiens alowiagerpressipr of d@é@ewde and

reddRrin® €t Rgtiat frBAstht AN Zhe @MEhrdmeMh respect to a
parti ¢ul ar anchor position, only 1 or 2 am no acids

normal |y can function as anchor ami no acids e. g.

| eucine or valine V at position 2 in the case of HLA-
A2. In the case of MHC class Il nolecules, the peptide

| erffichisaleied esd fdeotifidd arttigeic peﬁﬁﬂdmimﬂlcas;‘d)ﬂihe irventiengey be

[ t
R B e B g S B e B PRI e
fe%@ﬁﬁﬁadate up to 4 anchor residues at relative
positions Pl, P4, P6 and P9 contained in a nonaneric
CONgHEihahg nlbtifs core region, however, can have
var| abl e di stance fromthe N-term nus of the peptide.
L of cas -4 r resi dues

20 e‘g%’g*éest it oAU, S molerge Bl prrgt BER qomanon

stﬁiﬁtursl &mateamcat dqnosddtas dmﬁ:hﬁg ménfsr nérebsaryngbrikAbllcagplexes

ViR SR B BB o, PR 08 A 6 YR dt iR A Bttty
shoHaraagmghiam Byldraopho biids. Blomnednod or T gpe dsemt efdhbyeptide are
re%eﬂrﬁ%bﬂﬁndﬁbeﬂéf Cﬁdsﬁfﬁn"@’th feﬁlge[cﬂ%:ﬁﬂﬁ’o RS éqaéjcﬂaglﬁ’vlgreles with the

|ne IS ne_or va osition_an

25 allelemyoss offen B aighesessicalies sadhst rqsquees udogeaetat gesitions 2

15

ariﬂl NWittgrespart td a phiticdlat @cﬂﬁ@pﬁ\(ﬁhﬁ&f ofBSIt o19f athf® acids normally can

fre ntI occ rr H cla eli.c rod
R drc AP PR & A hims I ehiiBal b OB e ofta

Adepti de sequences is "Tepitope",

In the case of MHC class IT molecules, the peptide length varies from 11 to 25.

30 amino acids, as longer peptides can bind since both ends of the peptide binding groove
are open. Most HLA class IT molecules accommodate up to 4 anchor residues at relative
positions P1, P4, P6 and P9 contained in a nonameric core region. This core region,
however, can have variable distance from the N-terminus of the peptide. In the majority

of cases, 2-4 N-terminal residues precede the core region. Hence, the P1 anchor residues

35 islocated at positions 3, 4 or 5 in most HLA class IT associated peptides, Peptides eluted




avai | abl e by vacci nonme (ww. vacci nome.com). MC
bi ndi ng capacity Peptides identified by the netho
WO 20/031¥ent i on nmay be tested for their abili tf/CT[@PZO@"?%GO"‘
bind to the approprlate MHC ¢l ass Il nol ecul e by
met-hods known in the art using, for exanple, isolated

d t het.i
SR L e 5 00 RIS LB B D
tirheénaphhodalafint, Heyptophant imahicKireplshdherisdlewtine @l valing |
Exp. Med. 1992; 175, 1799-1803; Vogt AB et al., J.
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|de i fied eplt{)pe CArndt SO .
ayala fﬁ’ﬁfa"fme wﬂ@—:&é%?a%@@i t he reI ative binding
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concentration necessary to reduce binding of a
| abel l ed reporter peptide by 50% This value is

cal i+ 0de binding wwth a reasonabl e
aff#ﬁ??%g%ﬁn%ﬁgﬁgbprelevantgHLA class Il nol ecul es
attain IC50 val ues not exceedi ng 10-fol d the 1 C50 o0
est Bpptidshideniiiedbrieangtber pidhs Invepion sy bsiteriechigr f:hﬂr ability to
10 bﬁﬁﬁt@t nge 0 1&9 g&l?c%&@f’lg Eﬂbléc?&tbytﬁl@théﬁk Iché&¥n o the art using, for
[ o_ alternative class
@E}dF‘i%teg P)Pfée clagy T gaolgqulep an ﬂ@ﬂf*fﬁ}ce‘%?@rﬂégsw‘gﬁa amingegHf
865 idepcel whklaRke t&eﬁ;{ﬁa&wﬁhe ietiest ofsihe gntehd o€k togdhaftr H et

ﬂf g TR S e L b S BRI SR
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The epitope verification procedure may involve testing of peptides identified by the
30 method of the invention for their ability to activate CD4+ T cell populations. Peptides
with amino acid sequences either identical to those identified in the present invention or
corresponding to a core sequence derived from a nested group of peptides identified in

~the present invention are synthesized. The synthetic peptides are then tested for their
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the CD4+ T cells of test subjects but not in CD4+ T
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TNE-alpha, interleukin-6 (IL-6), interleukin-10 {IL-10), interleukin-12 (IL-12) or TGE-

beta. Assays to measure them include, without limitation, ELISA, and bio-assays in which
~ cells responsive to the relevant cytokine are fested for responsiveness (e.g., prohferatlon)

in the presence of a test sample.
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Moreover the isolated antigenic peptides described
bef orehand may be used in the 5 diagnosis, prevention

WO 24081284t nent of a disease, preferably of c £2003/010602

Therefore, the present invention provides in a
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serve to prevent or attenuate melanoma in 2 mammal. In a preferred embodiment
mammals, preferably human, at high risk for melanoma are prophylactically treated with
the vaccines of this invention. Examples of such mammals inchade, but are not limited to,
humans with a family history of melanoma, humans with a history of atypical moles,
humans with a history of FAM-M syndrome or humans affficted with melanoma
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The techniques for the preparation and the use of vaccines are known to those
skilled in the art and- are described, per example, in Paul, Fundamental Immunology,
Raven Press, New York (1989) or Cryz, S. J., Immunotherapy and Vaccines, VCH

35 Verlagsgesellschaft {1991). Vaccines are conventionally prepared in the form of

injectables, suspensions or solutions, but they can also be used in the form of solid
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The formulations of the present invention may incorporate a stabilizer. [llustrative
stabilizers are polyethylene glycol, proteins, saccharides, amino acids, inorganic acids,
and organic acids which may be used either on their own or as admixtures. These

35  stabilizers are preferably incorporated in an amount of about 0.11 to about 10,000 parts
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35 stabilizers are preferably incorporated in an
anount of about 0.11 to about 10,000 parts WO
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seRGicAiBRdted Y SHRY BY Rit¥s! NG 181 ardd £abd W] 1EhANEF th¥se peptides
Wigbtrl rYuI_atl n the pr %Ectl on of protective antihodies ,
delgiepset Persinung e fo
thapenhéicheabod mFebmetther pieingorMdetiay agkhnbhna by stimulating

SRS PSR SRR 08, 8 30,0 BT SIS

and 13 for the nmanufacture of a nedi canent for
pr evnembilrey embodineat.ithguienfy MENtdsss Byansigemupeptidegrotripeising an

praduct ‘ : . = . LLi Vero
oo LAt BT Ve B0hD B e DE TR B R Vo the
myFupFErg ohrchediennos fotrecEoREng Pt Beetingrung eprerty ¢imulating the
prE@RARTES, proleBiRNAHBAILH MBlhund PRiARIGIIANT cREPhIHERA.
of the invention maybe used as Tesponse nmarkers to
track the efficacy of a therapeutic regine.
Essentially, a baseline value for an antigenic
pepti de can be determ ned, then a given therapeutic
agéeieyond tladntharstieded thamdentidrecahdeekploiitd fdreliagnostic purposes.
[ i +€ . r
I R P e U6 B PR PRl BUERAG Y byl B nee
mirkgrsdatiagh thyfeficiey ef 4 thezapyutdd reginpen Epsspidallyi ebascking vabg for an
anYERiB SEPRI Loan R @e@Rh B8 NHen RERleh @?e?a?ﬁ’ﬁ‘é Bo@f & APhivistered, and
dlﬁease, .
ereas a change in the
leel afgrespegedfit peptibe kb 8icatiessrehd éffitdcy of § ierdpevigt srettinent.
the antigenic peptides which have been linked to a
cerga r?arr%'o%e? <’f‘i:ﬁeeantigenic peptides which are only found in certain stages or
phases of a disease, preferably of cancer, may be utilized as stage-specific markers.
Essentially, the levels of the antigenic peptides which have been linked to a certain disease

stage are monitored regularly, thereby providing information about the stage of the

s

disease and its progression.

QxyTteraiqus Mmantaing Ged binsing fapacity, for
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stage are nonitored regularly, thereby providing
i nformati on about the stage of the 35 disease and its

WO pooegsiesisi on. WO 2004/ 031230 PCT/ EP2003/ 0106(RCT/EE2§03/010602

Therefore, the use of a MHC class Il antigenic peptide

conprising an amino acid seduence selected fromthe

group consisting of SEQID NGCs. 1 to 13 and 21 as a. )
di alresefores theausk of 2 MIEC clarsdé entigeninmopidechmprispgrapnino acid

se&@&c@ $8e04d @oM’t‘E& gfo@tﬁ%oﬂlstﬁf&tdf QEQ' P NOE plt 1048 8k Jhea
i'nvention as a nost].c r er %mtne an

0
1$W?ﬂ%fkeE§HééP%€FP§/PI@W€F%f SEEES qﬁéOﬁ%Bﬁ%@ § shentigenic
pe@luas sf {he 11@&|tnhetﬁ Ak & dﬁgﬂédud EnLREATHE ﬁlblﬁﬁoﬂtﬁ 1ﬁmﬁge&®sﬁeaauy
nc Sel e om rou NnsS|1 s Ln 0
e O T R i P i Al s
semmce sderatd fomtthegromp cofisigtingdE SEQASENOE. 2riniddéris e dlavnostlc

Tl sing an am no acid sequence sel ected
m’?%}n#otq%é&gr oualp consisting of SEQ ID NGs. 12 and 13 as

a dlignostlc 10 marker for |ung cancer is provi ded.
TheAdditieraliyoie ass of 3 MElGeess 1T #niizgnis peptideeomprising an amino acid

seqBdRE @éléc@é&?ﬁr@ﬂth@ gmbxeeﬁﬁéﬂndeoftsha IDANbE gening 1BeRbiddRsostic
are goé ived frqom as dggmar er for the diagnosis. and

‘thczbcaBFﬁllﬁPFﬁ“’l ncer. The rationale for the use
of the respective proteins is that DCs reside in nost
ti SEheinvahtoe asoeinchalpt dhie vex afethe unelamdtigafesrini polypeptide the
o] d v al d.15.¢e o
an%iprg Fg étn{e% :Zgnvr%r% ?x?)op nocyﬁ%g :fog)th% i agnoms da%b or%Xﬁ%ﬁ&g oflung
capr:ees’efht artianaleofor tthe usp phthesserecting prpdeiss sthpeprGsdesidein most
tisMis wﬂﬁ&@ﬁﬁyl caHPJrg(é%cf%ﬁousP &ﬁﬁ@e y%a% Hﬁlﬁcelsecg% Y& QJH)VYQ spec:ahzed

that the en et| toe nd in th
endgrTieti BECRAETS| 4e8 macmﬂnéfccmw% foflemech évymr%ﬁepwoaf of the

proaSes HtighRY & Sdpedade HENC .lef Htlﬁaeaﬂ&t Pmucfdscamdml ihve shown

4R RS A BoPLL e VB A e 1 P LB L e,
incthe reg@in df ogepritreisrtie e]am@ata/ef ths pasteinefremfvaich tirig particular
P %ﬁg% s J0efgf 2% ’l‘t‘}%re%Ife to? 1 Rod! {T?é}ﬁ%g) 1{1%(3% ( also the

resent I Avention, I ANOT rans
comsmdmproa@macaMﬁWelas frgrkerydog lungreeneeri s provi ded.
The di agnosis of a disease, preferably of cancer can

be T!%Q'&o@{ {EX AR BAboSXRLES5IHR EbréE‘I‘EV 19&@%&1%%'&5& gn of
0 yng ge or_pep t| e narK%¥ % di sease, d(?
m%ﬁ%‘?féﬁ‘%? HnfefQ et r2?- BY2 By ffRr g Fancet Wpuvide
i ncluding enzyme |inked i munosorbent assays (ELI SAs),

V‘ésrlw malgh@\m of lermixmemr @eefalabhyt bbk’tsn@ﬂd:an be made by examining
rescence..

exp AR i PEFRERuoR, oT et WRRUE o PRI i P8 diesse
prefiepabéss &ir ganceanyyy ovaréaty af meﬁmds,onclwﬂung@mpwm tinked iofmunosorbent

aspﬂ%g BERAL ISy Qfer BPARLLAS, fprég‘%t oGS §hd 1 hﬁ%ﬂhb&@cené‘é‘ A test

atlon In exp ressi on o ypeptl or eptl
sagphe ﬁem ¢Ibﬁldé‘5éé1h%ll%355<§@3daﬁ‘?f she pregence Af am alttﬁetlon in the expression

axﬁiwantmtaate!rafcﬁmpﬁl mﬁ%bsﬂ@nee&paeﬁﬁmpnﬂé ® a ﬂe?ﬁdélrﬂiuﬂ’hie present
roduced) | tergtion in

ingBBS] £ GHE6R0n Th SR o PAYERRIGF COPAFUmCTIDY fiF cxample

an alteration in the quantitative polypeptide expression (i.e., the amount of polypeptide
?rcduced); an alteration in the composition of e polypeptide is an alteration in the
qualitative polypeptide expression {e.g, expression of a mutant polypeptide or of a
different splicing variant). '

Both such alterations (quantitative and qualitative) can also be presemt. An-

"alteration" in the polypeptide expression or composition, as used herein, refers to an
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qual itative pol ypepti de expression (e.g., expression
of a nutant polypeptide or of a different splicing
WO 20a4/03030) . Bot h such alterations (quantitati RCEERE03/010602
qualitative) can also be present. An 35 "alteration”
in the pol ypepti de expressi8a-or conposition, as used
herein, refers to an WO 2004/ 031230 PCT/ EP2003/ 010602
alteradomit expatssion of PoBREA B InoNtegrsampifp s aRRATed Hith thegpression

or §@1§gbﬁ’mfﬁ‘§f ﬂ&'&%@@o%élﬁpéﬁﬁ%e %Qrcgﬁﬁblosﬁmp@é A control sample isa

t tid tid
saSBi e, CORSRRS 0P (HbiTPl BIE ke BB BhAtEE S Cepiead s

froh@aﬁ [etitiesd] vERMPh& affectdd by h%s%is@f?&ft@alﬂ*ﬁhﬁcdn}tm fof alteration in
cells), and is fr.om i nd

a [ not ffec
oy ARG 25 GOBPEHGR 451 G Dy ot POIRARE Pl RO ppe o
cohb@re&)«pﬂt]@m crntel seapposiihdoatief oﬁzhelwpzsptpnd@radﬂy of cancer, or a

su% tﬁjgﬁ} | dedIISEQlSE, E?efér% t?)%ke?oygﬁou CRERR RS Q&)resszon

Wihtnd
catlv i'sease, prefer%
or ofonganten, obr Iaeptléggnemlmgtxdgyoﬁ &eapms@édggentmn can be used,

ind&LET %ch}fr&s&» nE&an\é i OHEC e Qéﬁﬁlﬁcﬁicn gfocusmcr and

expr conpos n of [
imgranoREsapy Egortichereits Lo KarNped 57562@0? SRACHLAR %ﬁngblo g (see
als® Rﬁ&&éﬁ%@ﬂi&ds@@m&dﬁﬂr@’mlo%\r e fi Oy eisipser 10). For example, in

onlgtseo O%Jm%'lltgalfl %%El 0 apgqug -f% i\-ﬁ%‘m gchﬂﬁzs ac}sfypeﬂ:%dg (&g, DaVhdcribed
abwa)npmﬁhhmy tah mgn{»s@ewﬁlasduet@mhiehbepcm be obel. i Antibodies can be
po&%%n lé)%rm%reopr&%bggg{éﬁo&%%ﬁ | ¥n %ﬁ?&ta 51)1/)93@ orFaofra%ment thereof

one e r Capa
{ebi ﬁdb gy FlebVhecapdieypeegt i Ghe (cgmg labeled g agtly regarf to the probe or

anﬁ@@%}’e)is 111@511%1%8 &@Qﬁ%ﬂ?ﬂh@ﬂ‘i&é& QehviMg Bf‘th@ ;Q@E@@ﬁ @ﬁﬁfbdy by COLlPhIlU'

can se t1 bodi es can cl on
(i ?meYﬁé‘?ﬂéIVéﬂﬂ%‘Pga %ﬁ‘ﬁ%téﬁﬂsrﬁaq stapgp F%F%%Pfﬁ%’ﬁ ¥’o&8 ﬁ‘ocg,, ag well as
1n&1[*§:9 MEsdink N1 00T rélﬁe e aﬂﬁbcﬁﬁbb? rrezEﬁlﬁﬂy )vﬁih Gﬁathbﬁ resgent. that is

| .abel ar
'dug:ﬁﬁy E?g’ﬂi;d amples, Hﬁ e8t Elﬁgl&ﬂ,m lglda Ia%gep 101? lpgarg fanﬁbody
uslid'geakﬂﬁ@bﬁ:eﬁigy hibtled etyndyry eatipbdyngnd énd-bbeligghysa DAlA probe with
L nki a, detie
B R e T el L S T
or antibody by react|V|ty wi th anot her r ept that is
di r'¥festemp iblatimbe@alymammn shtibady %éfzscrlgeg e that specifically

b].#l@scilo@ g Cﬁﬂe%tﬁ d@oﬂaﬂhte BREYnoRkRady nd bksmré@ t8 measure the

| uore nt | ant i body

leeeh QT REGERT A a:BFPt oEeC°§9w ﬁ“ESBF%EPSIﬁ aﬁﬁcﬁ‘?‘%ﬁngﬁ‘i wih the

le®eR Br Bl@iodﬁi @E?ﬂl@ epideforpolypepsdeintd gontab edraple. Preferably the peptide
Str

t bl ot t I
O
imrougo papt.idkvelror poloppe pf itdepabfpeptide pr Bednit Sampéﬁn&hﬂbﬁ higher or
10%9/ {ht%.g; 3 ?fgvef ? QBQ‘?]W d& £ho %olyltpggt%e ﬂlrtlﬂ%r%ﬁﬂ n@e, such that the-

eln e an arln £k
ifferenia i stamtlczz@y |svgv@ﬁcalm isapdigaveatt tEpaéw igahp Pxpression of the

pcﬂ P%Sﬁﬁgt A8 'd‘ihoﬁoscfﬁ%f 2ldjsSaRP fgl@ferﬁﬂf—‘ Far @bty drhesusceptibility to a
r pol’ypeptide in a test sanpl e is neasured
dlﬁerﬁseaPﬁ%fﬁ‘iﬁgjé(ﬁ%@CS’% a heterogeneous inmmuno assay. A

- level or anmount of the polypeptide in the test sanple :
t hathdrsfols, gbier p@ésenﬂ amemtivhanlst hecldtey eb er déagoastic ebmposition

h
B e SR

of an alteratlon in the expression of the

Having now generally described this invention, the same will become better

understood by reference to the specific examples, which are included herein for purpose




30 pol ypeptide, and is diagnostic for a disease,
preferably for cancer or a susceptibility to a

. wodémmars) preferably to cancer. Therefore, .t RRCHERXNE}§10602

invention also relates to a diagnostic conposition

conprising an antibody reactdve with a MHC class I

antigenic peptide of the jnvention. 35 Having %id a
ed, i

of dlstratipn gnigesd pranad ntRnded ta\pedicisAg upkes @hWWP?
coﬁﬁ&@ﬁﬁxgg{ﬁﬁqdmwgﬁ&ﬁbg@ﬁ by reference to the specific

exanpl es, . which are included herein for purpose WO
2004/031230 PCT/ EP2003/ 010602 -23 of illustration

~only and are not intended to be |limting unless

ot herw se specified, in connection with the follow ng
figures. { WO 2004/031230 PCT/ EP2003/010602 -

24- Exanpl es The exanpl es bel ow are in connection with
the figures described above and based on the
technology illustrated in Figure 1 and described in
detail in the followng. Commercially available
reagents referred to in the exanples were used
according to 5 manufacturer's instructions unl ess

ot herw se indicated. Methodol ogy of the invention
Cell lines and culture The study was perfornmed with
human dendritic cells which were differentiated C 10
from nonocytes, as described bel ow. Mpnocytes were
purified fromhuman peripheral blood. In addition, the
mel anoma cel | |ines UKRV-Mel -15a, UKRV-Mel-20c and Ma-
Mel -18a (Eichrueller Set al., Exp Dermatol 2002; 11,
292-31) were utilized. Al cells were cultured in RPM
1640 nedi um (short: RPM) supplenented with 1 M
Pyruvat, 2 mM d utam ne and 10% heat-inactivated feta
calf serum (G bco BRL, 15 Rockville, MD). Isolation
of peripheral bl ood nononucl ear cells (PBMCs)

Peri pheral bl ood was obtained fromthe |ocal bl ood
bank as standard buffy coat 9 preparations from
heal t hy donors. Heparin (200 I.U /m blood, Liquem ne,
Roche) was 20 used to prevent clotting. Periphera

bl ood nononucl ear cells (PBMCs) were isol ated by
centrifugation in LSMr) (1.077-1.080g/m; ICN,
Aurora, OH) at SOQy (roomtenperature) for 30 mn.
PBMCs were collected fromthe interphase and washed
twice in RPM containing 20 nM Hepes (500g for 15
mn, 300g for 5 mn). In order to renove

erythrocytes, PBMCs were treated with ALT buffer (140
nmM amoni um chl ori de, 20
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25 MM Tris, pH 7.2) for 3 mn at 37C. PBMCs were _
washed twice with RPM containing 20 nM Hepes (200

WO hem/031280 n) . Generation of dendritic cells frignf/ 209 010602

peri pheral bl ood nonocytes. Monocytes were isol ated
from PBMCs by positive sortidfg using anti-CD 14 30
magneti ¢ beads (M Itenyi Biotech, Auburn, CA)

ding to the manufacturer's protocol. Mnocytes
were cultured in RPM suppl enented with 1%

NONTIRSSB A8 beldWiaR0in\Won3 081bE0AIR R figGit HRRED3 eiReaAd based

or; @6%&% bfl%%hd gq.%ﬁﬂ{?%gadeﬂs %&b@%}é ﬁgtg.g 112 %}legpﬁlsllowing.
Caibintadiglty avgildhreaentsGiieGBE to & e efaripleOFtrengyd according to
i e e o L A

Systens, M nneapolis, M\). Mnocytes were seeded at
0.3 x 106/m in 6-well 5 plates (Costar) for 5"days to
obtain immature dendritic cells. The quality of

Mo NPEHRnReY bi@d idvaiBbar € dendritic cells was

routirnely nonitore y flowcytonetric analysis .

conf.Qrm n o0 the phenotype: CD a (high), CD3 (neg.),
CD1 g{]r‘-‘lﬁﬁl)%l,‘&@é‘i‘ge(neg.), CD56 (neg.), CD8O (low), CD83
(neg.), CDB6 (low) and HLA-DR (high). In contrast,
mat Thiestadnels et formed with(hefmanbdsndvific dills prhagh wexs differentiated

e Q1 QU RDANOL ¥R, FIhBc LAk pB £Bir@imarl P Pheral
b&ﬁhﬂﬁﬁﬁﬁi@na@gﬁ%ﬁ@%ﬂiﬂ 1@&% T

MeP83, (FG BB RS: S €val ; B DlerdStol NW2! BSPEL B VRere0TYOE
control s were purchased from Pharm ngen (San Di ego,

CA) . .15 Exposuyre of itic cells to otic .
ol Aharis ekttt s Lt G Bngd AL g Bleented with 1
M O alvht 2hyMAGlawetias and 16%dezi-ingctivatddi fotal chlf seitmdgavo BRL,
Ragq’@%u gquent thaw ng at roomtenperature. The

B Fén e of necrotic cells was nonitored by |ight

m croscopy. To feed dendritic cells with nel anoma

cell-derived antigen, 6 x 106 i mmature dendritic

cells were exposed to 1.8 x 107 necrotic cells (3:1 20

rat isgiaﬁoﬁtoffab maTeldddBonBhadiakican (ebM@ndritic cells

was i nduced adding 10 ng/m  reconbi nant human

tunmpr ,necr.osi s factor (.INFa; A.. 1l 1x105U qg)..

cont &} ,EI@%;SPOEWG ogkaRes Foe t%‘giolcé b&%q‘%bai“g(@ﬁ %’?gpg%%ﬁfﬁ coat
pld¥aaitiahofiem HbleY d@dbrd §dpasindP0COY ¢ml biood, Ligueming, Roche) was

dendritic cells re h t ' ' :
w50 Pro S died, Rerr T BT el R WeRoted by
catrifigatiomin 1048 HCY7- 288281t [Cah deorac@ty) ot H0eppeRdor f
tdriDR A UET s R0 ?Bf\/ﬁ?@&réﬁ RoBdcteH00 M inferPhdke ahA&vashed twice in

supernatant was conpletely renoved and the cells.were
RPPGreritrating 200 Lisphet 208 817 G ng 102HERS BNBL4R PRABAAnove
eliBr Rkl PEMERRrpeact ofgl ABNb LA Y40 AN mb24Bu{AREE]de, 20
m“ﬁ”ﬁ?f’?ﬁ’ 7.2\§'%2)r 3\!\@1%’1 at 37°C. PBMCs were washed twice with RPMI containing
20 mM Hepes (200g for 5 min).

Generation of dendritic cells from peripheral blood monocytes.

Monocytes were isolated from PBMCs by positive sorting using anti-CD14

magnetic beads (Miltenyi Biotech, Auburn, CA) according to the manufacturer’s

- protocol. Monocytes were cultured in RPMI supplemented with 1% non-essential amino
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30 produced by culturing the respective nmouse
hybridoma cell line. mAb L243 was purifi ed usin
%'qga/momz

wO BPoatei2éA sephar ose (Pharmaci a, Uppsal a,
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30

i mmobilized to CNBr- activated sepharose beads
(Pharmacia) at a final conceRtration of 2.5 ng/m,
accordi ng WO 2004/ 031230 PCT/ EP2003/ 010602 -26 _to the
afidh (FiRes GR6r Rackpillss BES 50 nfad rtsoRMn W BTSSR P PBS

SRR B a;gony sjﬂﬂuléMh& faarog @@M-@sﬁ% A @iﬂb@%é&omw,

ol 1.2, url i on_of HLA D
Iwﬂoar sehisd Sm@ﬁzrrga@ &Pd% R LR ey W 51 84mmg)
A adinnRagdddisf MN). MolnabResbert s@dedhid). b ¥ I0Fml b 6-well

P%Ea Gl SORE AR L 2,

pepstatin, PMSF and | eupeptin (Roche, Mannheim -
Ger Fanyality afmdohgeyéet derived imoratzereadrishedle waatoudely monitored

bRl -G atic hxfﬂilysﬂ“ rfGidking YSRE PhRRy %%gghféﬁ?@m?&kh)

cent?l fug t1on ‘at

Cﬂ)l%ﬂqw) @Hé9 r}ﬁgat@ $nega. COSE oz SaDHp {1eg L)z@@%éla&% and
HIZe-DR (high 43 cbeaes, Pefurd @hdrite@bils (tﬁ/sabe) dis 1.@ the following

Phgg Z°”&§ea OBl b 08 TR, é&%@s@@ b ElAGDRJhieh).

I\Mﬁldmemimbme;eea@amt CEedDRYCRER O PUGASETDAD, CIDER) G86 as

w63t e sl MRS m NBBNSH el S chd B R ot bllrilede Sert Hleco,

Cdépletlon of HLA- DR-pepti de conpl exes was nonitored by
anal yzing the respective cell lysates before and after
i mrunoprecipitation. In parallel, 15 aliquots of the
beads were analyzed by western blotting using the

ant - HLA- DI%6 1f mAb 1B5 (Adans, . T.E. et al.
PTSHER Qrf@sss Sé%e%??lﬁ melgpgpasallys

HLA- DR- associ at ed peptides HLA-DR- pepti de conpl exes

bouMElinonta248s headersendeted suapinbed cydesdddezibP @ HR0d

itlr_lcl)?rlé agﬁﬁ ?&%FCPNF‘ amnt@%tnggm%@?%!a n?gﬂ'}%%f%gsofeﬁnfﬁgcgotm cells
wamommﬁtbre(dwllighpmn@ps@eufh fed danylrisin delleasitie thelamopiarpgl-derived

amltt‘é?l é qud ggﬁ%@ré &Er}dgéﬂ rc@ﬂ@er?é’xtpﬁgég ol 1f #y @Eﬂ ﬂé&rdt&rceﬁs @:1

rﬁéﬁﬁt Abfes sar%@ﬁm EnatgAOnOF dendritirbs s ladzumdlhafaﬁddmgclﬁélg/ m
r@WfA Sk ﬁ{iﬂﬂm hﬂnb'?@ecr&‘ﬁa&og (RdBg; M. ﬁﬂ@é[d/l.%f)d% a control, 6 x

N at.i o erfor 30 mn at 37C uted 25
B ‘%‘%“1 gas© FF%ﬁ@%mqéW%ppendorf t ube by
centrl‘gugatl on of the Utrafree unit at 14000 rpm for
3 miAftent4-BT hand conmbidi@tmtyre dyngritid deledeterhaavested by

CSHBRBF AR P AAL AR R 2000 Bl 25
aﬂd @wﬁtmcdjn amoppend et tubsr erre:s@ﬂnﬁmtlpn a@%&%ﬁ 3 min, the

s l%érﬂt%v%%@ :pfeté?? &dnoe@aﬁe%@&ng rbleGrdAMBLE KrooC.
rmst adt many) in O (HPLC grade) and

separated on a 75 mx 15 cm C18 PepMap capillary (CS;
34m 100 A) (LC

Generation of anti-HILA class II beads

The anti-HLA-DR monoclonal antibody (mAb) L243 (ATCC, Manassas, VA) was
produced by culturing the respective mouse hybridoma cell line. mAb 1243 was purified
using ProteinA sepharose (Pharmacia, Uppsala, Sweden) and immobilized to CNBr-

activated sepharose beads (Pharmacia) at a final concentration of 2.5 mg/ml, accordin.g
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Packi ngs, Ansterdam Netherlands) connected to a
FAMOSTM aut osanpl er and an WO 20041031230
wo BEFEPR003/ 010602 -27 ULTI MATETM nano- f | ow RGAEP2003/010602
(Dionex, Aten, Switzerland). The follow ng non-linear
gradi ent at a constant flow2fate of 200 nl/nin was
used: 0-40m n 5-50% system B; 40-50 m n 50-90% s¥stem
to Bie ieystiarivrr wasotocS9A bedds sty Yeredtin £BS 59ptaining 0
ZREELANSLE] | GbROAND . oS LAM B vas 0. 04%

oroa tic 0% acetonitril e/ H20. The separation

vvas 5 noni t or d Vi a abs ptlo at 214 nm and
28@%&7“##38%1 n(qu%ﬂhpzﬁ/ CE’H% @€t ed usi ngt he

fraction collector PROBOTTM (BAI, Weiterstadt,
Ce Palty O f adudtn depdiitiedllonte raamslmﬂad ﬁﬁh@-ﬁol&@ﬁllu&&flof ice cold lysis

bu?%%%ﬁto&-ipg@bt ﬁ(gré'xy E‘rls % 7 ngﬁk@”}é&mﬁ%y 8&‘%&5\9

inibit@is <ABRostass, pepsetn, Mﬁ@d@amﬁpaeé%dm Megnbeing Germany))
@}% &%&1&'11@2[1% f & 19080 g[[ﬂl sfealthi 718 &i@'c@:ﬁ‘ 1}@&% KX cleARd from
cel

cyano- y roxy-cinnamc aci

taaétnuckgebmﬁwl)lfug%% at ZRlgohiCt for|18 mle ’ibs Iysate was co-
médbh{elwﬁﬂpm@tse@dﬁgt pb)pl 197):1 béi&@bért A0i eel_alwtmsrla Hokizbinel

ot PP ey 119 2 e LG BB ot b 16 OB hplot

boBﬁe n@emals(mﬂ&awm)e,sechﬁenred bygeﬂmﬁlgaeomnmcmgx 4PCelot § min and

b 858 el 000 o) Mo SPEr MBS, T i o m

m xt ures, the MudPI T (mul ti di nensi onal pr ot ei n
i d@heieficaat dfatepiction ﬁf)l‘liéy@RvWQtldS é@npmhmﬁrrﬁowr@w
anglg 1ﬁ% the Hégﬁec@feoéeﬁ GRmel béfgre(a%QQ%)ﬂr m%ﬂ%ngﬁl%h Wi &) Th Harallel,

liquid chr rrato fracti ona
aligugts @Wé:ab@ gsiuas mPEe Pa e @@ﬁﬁéﬁe}gﬁg E{Urﬁ‘ -PRo-specific

mERUB5 t Adarhy, Qhiet bz echrePldgsta (8983 gdzfspom HLA
nol ecul es were resuspende in a buffer containing 5%
(v/v) acetonitrile, 0.5% (v/v) acetic acid, 0.012%
(v/iv) heptafluoro butyric acid (HFBA) and 5% (v/ V)
formc acid. The sanple was separated on 25 a
f uddatiei of BhAMPRrewajptdd peptidesol um (100 mi.d. X 365
n) generated by a Mddel P- 2000 | aser puller (Sutter

Z-E]L% W\M%J }g@de cow&eé)bom to LhBS b@id%ﬁ&@@iééﬁ!beﬂ@@d in 40%&1 H.O

reverse-pnase mat er |l a
(g gmﬁ@mi@skwm@iacﬁ%mmﬁ trﬁerrﬁ%m?@aﬁ@mﬁ%%
Utakkonet 3b)l<D?>c1£tf6fp ﬁhpﬂﬁ’é cB@afo@@, MIAY had gastist @rtimbs with 200 pl

i Lo GRS LY PGP o Ceb ey WaUD Pt A Hluting the

bolih@Pestiddses0 HRLIY tfifairhentit 2 &6 ¢Rlinbh,dRyidbs, Sviidedirdrin F20

TR U St Bl oy

_P@Q%SAW @010@%;1 1H§W@P§%é@€@ﬂb© baesnirigngatioarol gy g@ree unit at
14@?@ i 003 Ol%%%’g%ﬁcl[ RPN 197561420 Q%@&ﬂ-%@“ vacuum
centrifuge.

Fractionation of peptides by nano-HPLC

Lyophilized peptides eluted from HLA-DR molecules were resolved in 0.05%
trifluoroacetic acid, 5% acetonitrile (Merck, Darmstadt, Germany) in H20, (HPLC-
grade) and separated on a 75 pm x 15 cm C18 PepMap capillary (C18; 3pum; 100 A) (LC-
Packings, Amsterdam, Netherlands) connected to a FAMOS™ autosampler and an

Ty

e,




-28 HFBA/ 0. 5% acetic acid (buffer C), and 1.5 M

amoni um acet at e/ 5%ACN 0. 02% HFBAJO. 5% acet j ] _
WO 108¢/f31@830 D). The first step of 106 min consi g'pcg%&g Bgroanz

100 min gradient fromO to 80%buffer B and a 6 mn

hold at 80% buffer B. The reXt 6 steps (106 rri n each)

are characterized by the follow ng profile:

UL 044 Bt fremoAlowpHELR (Blomxx @bty frererands %Erfoléﬁ‘fv%é%"lmw
rs)&éﬁt% aBondar? Tyl FADE BI/nﬁx‘i o el - Merbwsb%rsyﬁma 40-50
gradient fr mlo%,__)? % buf f er (I)B gﬂ%@ d
mglr%)d?%tsysmr@ﬁ»r B¥5taRy % BHlugroagetig 3% a’fetoaft AP 2n
syStERrB Rk 0.0498 @Ol abhekicBB0Yd. hk%to&nﬁﬂildﬂ-m@f TRt sdparation was

N

colledtbbwiingthefetiibe colkcfor PRIOBAITUYBHL W aterﬁﬁfh@h:malﬂ gnd

o 5 A0 54080 A0 8.t 200 BB Goman

dlrectly coupled to a Finnigan LCQ ion trap mass 3
spectroneter (Finnigan, Brenen, Gernmany) equipped with
a nano-LC el ectrospray ionization source. Mss

SD%&&{E@tah 518 of feptides Boandgestsnaer f or med accor ding
the manufacturer's protocol. The identification of

ti e sequest 15 al gorithm agai nst
10 @%&ﬁiﬁgﬁ”@ﬁ%ﬁ%&' MALDI - PSD mass spectrorretry
As an alternative to doing sequence analysis by io
t r aRephBiMBotiad oumsordbdrChip plase WiRlcDicrip@bizas anltﬁasmtrﬂc (10

m\gglzlct&re:ggﬁ 4 z:l%lqram@ﬁalfﬁi% acid (Me‘?&é %ﬂ%&‘{r@nﬁﬁﬁﬁ 0%

net er ‘(Bruker, Brenen, rrran[b%wu& gel
acgtomityidey B-1¢ Eilugreacetic acid)- kpnsinalitagye 2 %@W Ple pERTide
E@ﬂtbﬂ MrhFRs Wer adalk @Mt DYt HTleXTy MALDY- [IOEmdi;sg@sdtro@Jﬁeter

15 BP’E%?H er u aI bunbeeal‘éowgﬂvgi’ L ?fqt Wrﬁpr&%i;%fl ectron

node. Pept| des of interest vvere then selected for lift
node (MALDI - PSD anal ysis). The peptide fragnmentation
spectra obtai ned were autonatically eval uated using

25 oﬂ‘ﬁ‘r@?ﬁlﬁ/@m%s &h%g%% Is 2.1 Software (Bruker)

use or seque tification in a
non redundant _protei n dat abase L%SI ng t-he l\/(liASCOT h
al gbe PerfeRm MShtthrUEhRM: SPHEFICREQ: SHRBLeE SRy APaRT S the
M@ﬂdp@r uﬁﬁ%ﬁynsnﬁﬁlg eptih ders¥pithestntRRYy) ﬁl@§us\&ﬁr(Washburn MP

(-~ 20 et?aig]gflé@l zeﬁlg{:'jj' Eg%)%?f%?ﬁ%@ %ﬂﬁff?%“%ﬁ%@a‘? Z%ﬁ%éhm

frﬁdﬁanhlﬁtbﬂolloﬁeﬂrb pepd ipgeisometr sideRCiod/ 031230
PCTI EP2003/ 010602 -29 biotinyl ated by coupling

bi o’ﬂ) Ayl r?c‘[nﬂlf Oiygﬁﬁgﬂeﬁ p% aﬁésdeh?c&% ERE A SIS VQ&E‘E teédkpended

esr s des was rOUtInEY
mca‘ﬂmfﬁee gorbiymnmgj% W) acetomtrlle, 0.5% (V/V) acetic acid, 0.012% (v/v)

heptafluoro butyric acid (HFBA) and 5% (v/v) formic acid. The sample was separated on

25  a fused-silica microcapillary column (100 pm 1.d. X 365 pm) generated by a Model P-
2000 laser puller (Sutter Instrument Co., Novato, CA). The microcolumn was packed
with 3 um / C18 reverse-phase material (C18-ACE 3 pm [ProntoSIL 120-3-C18 ACE-
EPS, Leonberg, Germany]) followed by 3 cm of 5 im cation exchange material
(Partisphere SCX;Whatman, Clifton, NJ).

- 30 A fully automated 8-step gradient separation on an Agilent 1100 series HPLC
(Agilent Technologies, Waldbronn, Germany) was carried out, using the following
buffers: 5% ACN/0.02% HEBA/0.5% acetic acid {(buffer A), 80% ACN/0.02%

‘HFBA/0.5% acetic acid (buffer B), 250 mM ammonium acetate/5% ACN/0.02%
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Purification of HLA-DR nol ecul es 5 HLA- DR nol ecul es
were purified from 1010 EBV-transforned B cell I|ines

WO Bb4/dE3230t ransfectants by affinity chronmat ogr HSHYERIE|3HF0602

anti-DR mAb L243, as described (Kropshofer H, et

al., Proc. Natl. Acad. Sci.-28SA. 1995; 92, 8313-8317).

In vitro peptide binding assay 10 HA(307-319),
HFB AURERT K2 AT, (bix Kera®D), hndrivh 0 enﬁmraﬂupwiaﬂawfﬁ% ACHD.02%
e e N
st ORGIDYA et Do Tmicsiotia Bt 0% Guiiry I DaRme 6 steps (106
mil et e OhablibrifddhyRE BHldaS; {rd8R: 5 Alvh oPeH®6 buffer A, 2 min of

co- | ncubat ed th g‘llf?tl nyl at’ed F@éBO?-BlQ) g@%}lé%e 55 i
X% buder{pg> @ﬁaoﬁﬂ&% o5 2iBHHERCPCEHP P LB ST Prfe” Tin
grﬁdigﬁ)c fAdvh-1010 3846 ’tfu(ffelr'] Bda mmgagraaﬁ@t FrBmB56disng huffet 8y 2 16 min

sqdi u 0 t . odiumcitrate,. .

R oD L AL, B304 o DRBT ar DS ) i Ep2p were
asxolld@vspl 0,6y %0, d, A6 8¢} ah 8100 dStep 8 PBSsisteth b fthn follpwingBedile: a 5

T % - ' / [ ; -
o 0 ) R R O MR D e gl et

freraH380% bnifer hours. 20 Plates were devel oped by
i ncubation for 45 mn with 0.1 g/n

St r eprRYHELT- QUIBR WiVl Ica-u%m Yo ABEREHNTAQ Dol the mass
manuf act er's rotocal. n

i ficati.gn of hindj of
ST TSIt (S EI0oS L TR SO YA PR e e
io}&.ﬁ&ti@ﬁi&u@&m&sy?eﬁréﬂnﬁmiﬂ ﬁiﬁer-@ﬁ’r)irmdd wisipefbmnad according to
uor escence_an VECTOR nmul td | a t
ey R - et dbe MEERPY 48Rt R BhE by Rt
algoitimoghkinst éeoyks fistrdatdbeed. ati on of T cells CD4+ T
cells were isolated from PBMCs by negative sel ection
using the CH4+ T cell isolation kit (MIteny Biotech)
consi sting of a hapten anti body cocktail and anti- 30
hapt en_ant i bodi es coupled to nagnetic beads. T cells
merMiéQItPLﬁl%HlaFSrﬁPRﬁmm?%ﬁi um suppl emented with 1%
aut ol ogous human serum 1% non-essential am no aci ds
( G Ac, al\bh 20046 03ih2 361eadd LRBEN B AdHEER MS/BE, BRiepcritkds

di te, (G Db BRL), 1%, K ' ' ,
LB B b L QPR e
speftrometalbukeDBrerier; Selsama sisipgrthosofehrpyLE Control 1.1 Alpha for
ST A L i gl g
alﬁlﬁ@@ (Maptdemsipdt, Corsry- REpid GHyures Wesngpblryifdor 2a
BRI ABYE. FRPtSReFidtbfestw& Henl selo€red for lift mode (MALDI-PSD

analysis). The peptide fragmentation spectra obtained were automatically evaluated using
the Xmas 5.1.2 and Biotools 2.1 Software (Bruker) and used for sequence identification
in a non-redundant protein database using the MASCOT algorithm

(http://www.matrixscience.com).

- Peptide binding assay
Peptide synthesis

Peptides were synthesized using F-moc chemistry and were purified by reverse-
phase high performance liquid chromatography (RP_—I—IPLC). Some peptides were
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1x106 T cells were initially stinmulated with 2x105
aut ol ogous dendritic cells that were pulsed wt
wo bigpopabysacchari de (LPS from Sal nonel | a abor]f(EigE%%%ﬁm“oz
Sigma) and 20 M nel anotransferrin peptide. After 5
days IL-2 (1250U/ m ) was adde®l- Every 10-14 |0 days
the responding T cells were restinulated with
bﬁﬁhﬂh&d@&oﬂﬁlmgbmﬁmﬂ{aﬁhhs—hpmmm ttfthe N-8ri2lhus divring F-moc

TR LAVEPEAR FEPLA B SRR g or oo o

restinul ation the specificity of the growng T cells
was assessed by sandwi ch i nmunoassays for | PNy and
IL-4. 15 STEP analysis Single target expression

pr OPﬁﬁﬁ&gioﬁ%Tﬁ@A PasneiesdiQr ned on a |OI ate cont ai ni ng |
cancer and norrra ti ssues from a variety of sour ces

I( L ﬁ%iéaﬁ gﬁ% s @%f % %ﬁp E%Hf:’ta chg Fg]nlllﬁje@ % T2-

transfeintiey aﬁhﬁg biSr,omapcﬁgwsftmlttﬁmgmmsDﬁtr&Ab A0e% m) desTolbeal
NA Xty ac f s 20

oS M e AR R e R P
BL10100), and further purified using RNeasy mni kits
(Qagen). Fifteen g total RNA was converted into

doubl e-stranded cDNA by reverse transcription (G BCO

BRLyL+if:8 Eﬁﬁ@g@h@gﬂ @§ay@ and |sland, NY) using the
T7- T2 orimer (5 -GGC GAG TGA ATT GTA ATA CGA CTC ACT

d cl.eaned

Ph Qﬁﬁ%ﬁ@mm&awm%#@méﬂw&w framc

irfmegel vi{s HerdapggnBniRrthatdbitdsovell toilsa -4PR B3 DR Awsld DRF atdewas used
r containing 5 ng/l doubl e-stranded cDNA

aL%I@r %v&g{éfpﬁn%?ot al RNA using known net hods. Daught er

plates were produced (final cDNA concentration:

pg/ Purifebd gepramit-ojubiliged FErA-PRAw HLA DEE omPHJ&Péﬂédflqﬂé@ﬂes (200
npﬂf%é%é c@%?éubzﬂeﬁ%ﬁ%tﬁﬂﬁ{tg@MWS 99')% ?ﬁﬁ’g‘lo@%M) and graded

4- |
PTG RSt G PRISUALY Ik SO0 Bay A ariey o s bufe
%ﬁﬂoc@&n@iﬂo&ﬁﬁa@, 5PEA00disenteatcp BEL GOt BT vSitatzem3-12) ina

r. Applied Biosystens (PE), Lincoln, CA),
ﬁ“ﬂ%&% Me 5 nucl ease activity of Taq DNA

poI ynerase to generate a real-time quantitative DNA
anab y@IOSll asseaidut@tm fnld(nqo@iS weltdin{res).05% orest40 ead b6 BSA and

11&9135'@5 d{éﬁ I%x@ﬂgﬂgmd R cﬁ%%p% Wﬁ@x‘ﬁ@@ﬁ for3 hours.

rimer s pr 0
V@@@ Awmtelopg i inpbpiaspier b arn eatr- i&g@&sﬁﬁ@ﬁ@&fz%ﬁ@mm

36rdl, Bé fﬁan{ijﬁtﬁlﬁér% rotdeBl. Wﬁﬁhﬁﬁcd’bﬂoﬁ of Bﬁn)dmv of

The %@d%@"&?@%o@ggﬁpo@% %@@r@?@re AREL e PRrfRm e GG time-

rélselvmi But@sumffiloravede byd 42 \GYIIGR mailtilabd chontedBNallac Oy} (Armndt
<SECco f te. The follow ng priner

Sg)ael% "S@ég g‘ng{?@f ieégl épg% ically picking up a sequence
from exon 9 of the nelanotransferrin gene therefore

being restricted to the long transcript of 5

nmel anotransferrin fromwhich the antigenic epitope was

der itv@f recognition

Isolation of T cells

CD4+ T cells were isolated from PBMCs by negative selection using the CD4+ T
cell isolation kit (Milteny Biotech) consisting of a hapten antibody cocktail and anti-
hapten antibodies coupled to magnetic beads. T cells were cultured in RPMI medium

supplemented with 1% autclogous human serum, 1% non-essential amino acids (Gibeo,
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WO Bpeeiitioc probe sequence | abeled with a fl uoP&dd&d:

5 -Mf: CAGIGCGTGICAGCCAAGTIC (SEQ ID NO 14); 3'-Mf:

TTCCCCGCCGIGTAAATGT (SEQ I D NO 15) The fol |l ow ng?os:ilratmeﬁo2

reporter dye and a fluorescent quencher dye was used

for detection: io P-Mf: ASBGICGACCTGCTCAGCCTGG ( SEQ

ID NO 16) The relative expression of the gene of
BRILMt186 esdiumasyroatciiiatoe §RW, 116 Khmremmt (@GbcRBRL) apg 1%

elaéa&agé gélﬁzqs BRE). qhahaﬁc gxt B aﬁ% ﬁ&m?@%%’ GEREL by

est’ a

ﬂOWr@’ﬁtmﬂemC@pé]@%S foreov ireoHering PﬁﬁéO‘éfI?m@%% Bighot %QPSQPP CD4

(hit H) Qﬁ?&f‘(netr] TIMG (Wes, @oisEbdath tagthe expression |evel
a panef of 8 housekeepi ng genes 15 Anti bodi es The

nouse nonocl onal antibody L235 is a nelanotransferrin
specific anti body of the Igd isotype. The hybridoma
cell line producing this anti body was purchased from
ATGEnéHHBoB 446 Jum@GnReauspesifitAecelldient i fi ed epi t ope of
mel anotransferrin can be recogni zed by T-cells (Fig.

4) 1}; deepg E%Qreﬁﬁ%i%ﬁﬂﬁ%l%&ﬁ Wi 215—( é!tglo{g&ﬁ'ﬁeﬁdﬁhéc%‘ihat

positive donor w C ce

ous
wemrxésmfehpﬁaw&ﬁa@h@%@ﬁﬁ%qr%a mna%%hfﬁ%fee% ﬁsmas and 20
M&&eﬁalchl%%rlaﬁmnklp n?@w:llelE@@aymti]mg@m{a%tm@ad@éd Eve 10-14
e [ ifically rec zin e.e e
dogesE RergRdg 2R i RSEATCLT B ey e B ey B@fed with
20 O rﬂdlarﬁ)trailik[@rrﬁrp‘e@hﬂe (mrmw) 118) atid g:roa.tnaf hlreediependtamging IL-
ose ant | 1 fi
2. §ieeriarranonar i e BiP R rRah Rt i BE ki iS gells wes assessed by
sadvéck fmmenaasandodiNey 4ot Ilad.pept i de vacci ne.
Furthernore, the identified epitope could also be
eluted from HLA-DR nol ecul es of the nel anoma cel |
line UKRV-Mel -17 that strongly expresses the
rrel anotransferrin 30 protein and is HLA-DR4 positive.
FEARBES a novel MART-i ant | genic peptide (SEQID
NO 21) has been eluted and identified from HLA-DR
Seedld ﬁSgdﬁExﬁrbS@mﬁ@ﬂ@Fﬂn&geﬂSTEPD wes Lééfﬁhhﬁd@)l PURTEontairsng

ca%l:err %ﬁﬁa a\%%sl.}qs fr%ﬁga{l;%;?:{?gf gt grcehétes ram, E;Xeenrﬁlds%ﬂ@ Ilﬁmph
adfpdse, lubg, kinglanceRonemeng, cSloA, ;olmmn/comz:a@cer metastaﬂs,

T

ushng Ultywprt BXATlatiosio) Giareds, BLYIR0bASRF-Easr PREEEFInE
Rl$eavsy Hﬁm%ﬁQQr'f@‘en) Bifee 19 t&%al RI$A'VKL@ EdmkrteRinto d3abRWtknded

cTHsh gﬁé%‘freaﬁélfa@qupﬁwﬁféfﬁe@%%é é%&%ﬁgé‘laé g Tseh%, ) wsing

thegy arangitel (5°-GOTeSAGNAEA WalTeGBA MS*’B@S}QCCIMZ ACBATA GGG AGG
C@g%&n&%ﬁ%g& EWG Eﬁ?xbo%ﬁ%%?ﬁof r§/n/ %ﬁ a%}{of,vgg%@gg hﬁlﬁv phase lock
gel EKRxtimes Primaimec Matter 3 ddawilk plal@ averegdnsratet malemr%%ﬂ
double-stranded cDNA derived from total RNA using known methods. Daughter plates
were produced (final cDNA concentration: 40 pg/ul (200 pg/well)) either manually or via
robotics. Duplex Real-Time PCR (target gene and GAPDH as reference gene) on 384-
well optical plates was performed using TagMan® technology and analyzed on an ABI
Prism® PE7900 Sequence Detection System (Perkin-Elmer Applied Biosystems (PE),
Lincoln, CA), which uses the 5’nuclease activity of Taq DNA polymerase to generate a
real-time quantitative DNA analysis assay. PCR mix per well (25 ) consisted of
commercially available, premixed GAPDH TagMan® primers/probe (PE), 900nM each of
5’ and 3’ primers and 200nM TagMan® probe from each target gene, 200pg cDNA and
TagMan® Universal PCR Master Mix (PE}. The following PCR conditions were used:
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mel anotransferrin by thensel ves. nRNA expression
profiling using a panel of normal vs. cancer tlssue
WO rwedk¥®d that nelanotransferrin is largely RIS 0-5110002
all normal tissues that were assessed but shows 10
strong expression on several3ll-ung cancers and to a
| esser extend al so colon cancer cells (Fig. 6). 1
SOVUf& 7 8gafes, BRn B sPRECihingteXpllesed Bnimdycles at 95°C for 15

q)ns{errln in certain tunor tissues, its broad
Se%éﬁﬁé’ééﬁ%r@ oh L mEPYifome cell's and the ability of the

identified epitope to specifically activate T-cells
Tt herhmngwmg etitdef peid wa farotted spécficellnpiekingope: ssaeEnce from
exB%@ ogglaer 4 51:%@;?@%:2 géneath&%fo% béﬁppgstﬁ@éd 1988, { Rt ABHipt of

acclnatrons.”t - - ----c-e-aaaaana-
melamr@ﬁfmmﬁ@ EPEYOTL @R@Was dggvedsiampl e 1 The

5%@&\/@1& ?%@Gf@?cﬂ@cm%@mysﬁcﬁENdhmﬂs used to

nt | novel HLA- DR- Ci pepti des
3" Qi &y et GlAddess @Qﬁgd%%gﬁona cell line,
UKRV- Mel - 15a The mel anona cell |ine UKRV-MI -15a

do€eBhdYollowp @ﬁé@eﬂﬁép%mqmub Bbelewith ai firmetsent3eporter dye
ﬂ]ﬂfgﬂcel | s dendniti,c cel Isd\fler[}eetecgol ncubated with 9 x
YEE¥ BT Bendier TSR anons | i ne UKRV- Mel - 15a
P-afid: AACETCEAGBIGTICABEGTGE KEQHRNENCS) of TNFa (10
ng/m). As a control, 3 x 106 cells dendritic cells

Wergp ath'vlé @Jﬁvrésﬁoh R R £8EBER Qs TFaalcfld0d Rgthrthy equation 2°°

only. 10 sets of d’en r|t|cc s were |
A@ﬂétséh@@qﬁ%remy@ dhe BsgrpEaleent Hs) %@%{)@en? V.%’\BF%E ofd Interest after
wBicB Qh@ﬂ& GAtRenil n@]gtnéﬂ&tad thPRhraMeid. 2%3. exlb'lleékicﬁ%ﬁgﬁﬁﬁif-hmsﬂch

pept i uted . w,th 1% T naI y
foar S B tho R e HRLOL BRG] of T RPN EE
associ ated peptides fromboth DC cultures were

conpatiestidsy MALDI - M5 spectronmetry and only the peptide
signals contained in the 15 profile of DCs pul sed

W' U R1A0008, 685 a8 sl Sty i8s Istaoina%&&ax{syerﬂﬁ\ép&@ﬁ& QRS dy of

success| ve se uenci n ana y S reve | ed

&mrIeGélm@ﬂfpanTheshV b dpmgicelh %Pwééélﬂ pwgypichased from
A?E@%,Oﬁ}@_lgm he spectrum of pul sed DCs as conpared to
unpul sed (Fig. 2A). Sequencing by MALDI - PSD

fragnentation resulted in a novel epitope derived zo
fromthe tunor antigen vinmentin (accession nunber:
PO8670; swi ssprot): vinentin(202- 217) with the am no
aci flesdrquence. TLQSFRQDVDNASLAR (Fig. 2B; Table 1, SEQ
ID NO 1). Sequence analysis by ion trap M5-MS

contri L fld ik $iRpAUERERnbRhSkferdBcan be recognized by T-cells (Fig. 4)-
Repeated restimulation of T cells from a HLA-DRA4 positive donor with autologous
dendritic cells that were pulsed with the identified melanotransferrin epitope and LPS

| resulted in the generation of a T-cell line specifically recognizing the epitope. The
induced T-cell line exclusively secretes IFN-y but not IL-4. The T-cell response is
titratable depending on the dose of antigen. Thus the identified melanotransferrin

epitope is immunogenic and therefore a candidate for a peptide vaccine.

Furthermore, the identified epitope could also be eluted from HLA-DR molecules
of the melanoma cell line URRV-Mel-17 that strongly expresses the melanotransferrin
protein and is HLA-DR4 positive. Furthermore, a novel MART-1 antigenic peptide
(SBEQ ID NO: 21) has been eluted and identified from HLA-DR molecitles of the same -
cell line (Table 4}. MART-1 is already known as a tumor antigen {Kawakami Y., Eliyahu
S., Delgado C.H., Robbins P.E,, Rivoltini L., Topalian S.L., Miki T., Rosenberg S.A.,




Anal ysis of the results of high-throughput ion trap
M5/ M5 sequenci ng of the whole peptide repertoire
wo2nev@eatad .3 further length variants of the F4HREP2003/010602
vimentin epitope (Table 25 1): the 15-nmer
vimentin(203-217) (SEQ ID NB2-2), the 14-nmer
vi mentin(203-216) (SEQ ID NO 3) and the 14-ner .
Prod. Matt An{R20a: 25X, A SEF-BRINDY) Colied.@., Benlard V., van Pel A,

Bl Rl B A gy P oo
Retyld3i-GaBe0a 18T 463) Madd L YhI067(422459) share a conmon
sequence notif suitable for binding to HLA-DR4 ( DRB
1* %g Beid E%%In?feﬁ")n pidt e i NG tQsctllof b4 néeiHotn D& lines that were
confirned 8

i Inan in vitro bindi y J.nvol.yi
5 2sse3ppd Wathi some SARWINE YEDIAIOng PP TSN @‘gg giﬁeﬁéﬁ’uﬁc 3t were used
to HdeAtiDRbe RBY @GRS hkindzp Bdin meaticAlayid 084 tdls HEmot express
¥alue a%aLn t ,the rqﬁorter pepti de HA(307-319),

MRS R BY BEFP B nds to HLA-DR4 (Fig. 3B) with high
affinity, simlar to CDC 27(768-782), but poorly to
DRImKIRAGxp8bjiornproBiiE g (ing 2 p@) of WOrRd §4/cg3gep digsues revealed that

P ; 3 ' ke werk tHuél §hows

R e e i

10 strbhg etpressioem sevefellnng eendems asfl de 3 lesser pEend 1169 eolor srisheells
= (Fgggfribed so far. Exrn elt 5 The net hodol ogy was
K;) farther used to identify peptides bound to HLA-DR

nol ecul es of dendritic cells after ., TNFa-1n
B 1 B B o0 AEEFBOP ST Sh e faser
tishieBats UM Mires2ion in Tiedanvetantinendk kbilitnef thikR¢nnBed ggtope to

doeshot.. expre LA- DR. hol I j f o

o B S RS R o Il e bl drael epitope mesy e

15  requchmoltogha nevel fimes, anfigsn %@Bm@ bt yseddpripgptide vegqpagions.
were co-incubated with 1.5 x 10" necrotic cells of C
the nmel anoma |ine UKRV-Mel -20c and cultured for 24 hrs
_in the presence of TNFa (10 ng/m ). As a control, 5 x
106 cells dendritic cells were cultured in the
presence of TNFa (10 ng/m ) only. Both sets of

~dendritic cells were lysed in detergent TX- 100 and

HLA- DR nol ecul es 15 were precipitated using anti-DR
.mAb L243. HLA-DR associ ated peptides were el uted
with 0.1% TFA and anal yzed by LGC hi gh-throughput ion
trap MS/MS technol ogy. The peptide sequences
identified fromunpul sed DCs (control) were conpared
Wi th the peptide sequences identified from DCs pul sed
Wi th necrotic nelanoma cells: 35 individual peptide
sequences from HLA-DR nol ecul es of DCs were identified
in 20 the absence of nelanoma cells, and 40 peptide
sequences were found in the presence of UKRV-MeIl 20c
nel anoma cells. Conparison of the peptide sequences
reveal ed that 21 peptides are identical, 14 sequences
(11 epitopes) are specific for unpul sed DCs and 17
sequences (9 epitopes) are only presented after
mel anoma cel | pul se.
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I mportantly, 3 of the 9 nelanoma cell induced epitopes
are derived fromknown 25 tunor marker proteins,

wo nmaedig3d ransl ati on factor el F-4Al (accessi orPGRiRE2E93/010602

P04765; swi ssprot), interferon-gamma (1 FNganmmm)
-induci bl e P78 (accessi on ngdber: AAD43063; | ocus
AF135187) and cytoskeletal protein vinentin (accession
nuBkefiple 1PO8670; swissprat) (Table 1). 'The inportance
of vimentin with regard to serving as a nel anoma

ant} g novjesaesc?ﬁe&l %%{rf%%(éﬁgy lr?tvpas whaf iﬁgﬁtiflyf%o'?& ¢APADR-
vi Mentin eprtope cou I'derititied using the .
asspeihtad deraorpipitides drrivedicrn fvisindced br) fhimelanaes celljipe, UKRY-

M- 8BY e\ AL A S caNER BTORMOTel- 15 R8BS hot(ekfhed BN REQIddes
NO.5) and vinentin(167-183) (SEQ ID NO, "6). In

by ‘rast to the former vinentin epitope,
vi mentin(167-183) not only carries a binding notif for

W03 20084013 H230 1 tRGEIER2QR3LOANGAA Wil 1A DREctctells of the
abl e .2), by pear s .t o, he ' 0. :
R el
ngtohi. Asontomstol, 3fx HI AclbREndftigeell3 mpre quline®iRa thEprpsergpf TNFo

(l@gg -DR5 (Fig. 3C). Necrotic UKRV-Mel -20c nel anona
ce‘ffn% gave also rise to 3 peptides derived from 5 the

translation initiation factor elF-4 (Tabl ), -.Qne
epPOBP¥S & depfiidsene @3@6};@ i} éﬁ@rﬁ'ﬁnﬁﬂﬁ%ﬂi@ fpd HEA DY Eoecles
we gé%ﬁﬂtﬁ%uﬂigg hﬁ}lﬁfifﬁgﬂ@ 3. mfam afﬁgaﬁékﬂgp;@ﬁi%sta&gz eluted
O, : : .fou [
wi %&iﬂ(%é\ﬁ" YZ?‘B@EM%WE gﬁg jIfﬂi?r‘t her nore, two

peptides derived fromthe interferon-inducible protein
p78n WiBs ecanipde tihé HLADR Tsbtieted peptédas grare hgthhD Cap tares yere

. i | )
cofipated 3y BREDERL] PG R) PO e dipal sl Pllainddlo th
Profifp IOF B&s pulsediwith enelanama gsllpwersrediidertity pewepitopgs by
suReRii.desiedemved fromtranslation factor el F-4A1,

| FNgamma- i nduci ble p78 and vinentin identified by the

me he.i nventj gn are new candi date t.unor _

ot SERE M e etreled Saf ombeer SER R & S s o=
1826 ilhieapedtiving ofypylscdofess. coffpafedamminguBeA s (Fig. 2A).

‘mel anoma cell |line, Ma-Mel-18a, was utilized to

i dent i fv: neyel - | i
B L A AR W)
framo Heguimes abijgdntgeicntin pcergs pumbgr: FOB6 Ly s1issprohi epEn(202-

zlﬁfévi tﬂ%n%%tﬂd%%ﬁ%k@@L%FﬁQ@@NAﬁ@m MEe! ;i Tebkal $BQ ID
o) I

h | “Mel -1 _cul’ _far..24
NGy L. SequppestBiis bF ot MoV gpatyacd this 4aetine (e 2G) ¢

106 cells dendritic cells were cultured in the
pr esaheR o theThiats OFRigh-throughput ion trap MS/MS sequencing of the whole

peptide repertoire revealed 3 further Jength variants of the same vimentin epitope (Table
1): the 15-mer vimentin(203-217) (SEQ ID NO. 2), the 14-mer vimentin(203-216) (SEQ
ID NO. 3) and the 14-mer vimentin(202-215) (SEQ ID NO. 4). The 4 length variants of
the vimentin epitope and the melanoma antigens Melan A(51-65), CDC27(768-782),
tyrosinase(448-462)and gp100{44-59) share a common sequence motif suitable for
binding to HLA-DR4 (DRB1*0401) (Table 2). Binding to HLA-DR4 could be confirmed |
in an 772 vitro binding assay involving synthetic vimentin(202-217) peptide and purified
HLA-DR4 molecules (Fig. 3): according to its ICso value against the reporter peptide
HA(307-319), vimentin(202-217) binds to HLA-DR4 (Fig. 3B) with high affinity, similar
to CDC-27(768-782), but poorly to DR1 (Fig. 3A) or DRS5 (Fig. 3C).
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nglm) only. Both sets of dendritic cells were |ysed
in detergent TX-100 and HLA-DR nol ecules 25 were

WO po¢eiipitt at ed using anti-DR mAb L243. HLA- DR BSEER0E @602
pepti des were eluted wth 0.1% TFA and anal yzed by
LG hi gh-t hroughput ion trap3ds/ Ms technol ogy. The
"peptide sequences identified fromthe control

( Uipavised HBCSP-216) pepticdepdangified by the mh@loé@éthed@vantmn is the

ﬁrsﬁﬁ%ﬁc %%nv?q?ﬁ%ﬁ ciaggl)'l L e t%gp {ngegi%gcémgg Q?\/B Re! "\3/{3 |0t Ilga

cells 155 i ndi vi dual self pepti de sequences derived 30
from75 self-proteins were found. 22 of these
sel f- pepti des vani shed upon encounter of necrotic

Ex 1@§I-18a cells; however 26 of 165 self-peptides have
een found in the control. These 26

o Lo O 5 SR O Bt o

mddécatee bfidendiRicatlls (Iﬁ)é:slgftq:rr’lﬁﬂel -rsluged enagirtion 2B PEROSEEAC

ne%thggfeﬁv\er%ano n}.g?%ig%@ef ﬁféﬁg&g@?@ﬁf\e@ cell 1§1§ UIGW' MPd1-20¢
dﬁwm expresstialdr THeelegalse by el $aqu Effl‘ﬁéc &V@h tlfé&t bY&P“h-fhfou“hPut

" SQLI8E tunors. The only protein not
mﬂ%flg@?gd bi/ but by Ma-Mel - 18a cells was

notrangf rj .accessi on nu

gt il c ep 3% LY HFTeARTECY atf%gl(%ﬁgaozgg}% neg?’nc cells of
théi‘tﬂblb.@@@a UBe EJNM&MHI—Q()E%G( didhired foy 24 pRyip688 pﬁ@d{)ce @S’E@Po& (10

el A ST BP TR L0 s Bt e

(1p8gadponlyed t unor ant| geni ¢ pepti des have not. been
defined, as yet. Simlar to both vinentin

i PiBLAP&E: &?&ﬁﬁh@@&l@@@f’eﬁg | ded %pH&eﬂgen’gT X- ﬁOb%nﬂ@-YLﬁ?—@R( @@Ecules

£ of
weke pPapiBed Pong PR TA B WAGOULAD BePReRipREPBEe - St

Wit §11 ROrre0 £ Panal &8 PELCI NG Yhrodgthhe id) trap MSilyiSaedtmotogy.
vvlth that p97(668-683) binds with hi gh affinity to

AR A S P R Ryl W%Wg%ﬁ“@md

wittnthe pepiide sequaneddasefediftdm Dfsgelred stith secr@tsmalanerha cells:
led to the identification of the 15 p97 results, DCs

whi - : % tyd thed i
whisgh h%%sgg Ehﬁﬁ%ﬁ&gﬁgﬁsﬂﬁ% A1_91f1 Dgti&@c%& bR Wéﬂfﬁteenuﬁ in

thpgmergsi qf@tp@amaz@ﬂb &84 HE PEPYRAMBEUTRFT 1VFE O’rl Fifle présence of
Kﬁv IM@I@D@Eeﬁnﬁﬁfa'c@ﬂsy CemphlAmldt tht pehek. sechnlaesr Iegﬁfed tha 21
e

br o ressi on of |.anoty ansf et
pepPde el e PSR IREr (3 ¢ pifopes aiF ppecisigr 1o ‘gee&%@%d 17
sedCc&l(Depitbpesieteanit pramf:eeirafueﬂ neshinoapeceligpylse20 serve

as a candi date tunor. antigen. Thus, peptide vaccines
3%113@[5%2{['3' ﬁgﬁﬁfxg 9%1(% %{oﬁl&rl:eh S‘ﬁﬂic@c@ eél?%%&dégﬁg% firbm%;gown
tumtmzshmtpabtmsb namn¢lp frapspa tagaﬁaﬁt@p eIP 1 (accession. number 4765;
swissprot), interferon-gamma {IFNgamma)-inducible P78 (accession number:
AADA3063; locus AF135187) and cytoskeletal protein vimentin (accession number:
P0B670; swissprot) (Table 1).

The importance of vimentin with regard to serving as a melanoma antigen is
underscored by the fact that a second vimentin epitope could be identified using the
melanoma cell line, UKRV-Mel20c. In this case, two length variants were found:
vimentin(166-183) (SEQ ID NO. 5) and vimentin(167-183) (SEQ ID NO. 6). In contrast
to the former vimentin epitope, vimentin(167-183) not only carries a binding motif for

Pl
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mel anotransferrin-expressing tunors. WO 2004/ 031230
PCT/ EP2003/ 010602 -37 TABLE 1 HLA-DR associ at ed
WO papb12e0 ant i gens i nduced by mel anona cel | s BCRER003/010602
MELANOVA PROTEIN 1D No. LENGTH CELL a SEQUENCE 6
POSTITION SOQURCE 1 16 UKRZ:Mel - 15a TLQSFRQDVDNASLAR
202-217 Vinmentin 2 15 UKRV- Mel - 15a LQSFRQDVDNASLAR
HI20DR21(2f. \Tabierdly it tpp@rslit bekiRVeviic ¢EaH LASHREDIDNASE Alsplays

- LV ins: - o
gl BN el e SR ) o
HhgdReFig/Bntin 6 17 UKRV- Mel - 20c DKARVEVERDNLAEDI M

167-183 Vimentin 7 16 UKRV- Mel -20c SPKYI 1 ff FVLDEADFM

etk I e S0 R o

- el - = - Cc
G523k rOr A 2oy W OKRANET £ 208 REKFEHIRAECERE ) 2 oo
vaBifids BIFR AN FIN2i 18ct) (SEQRIIBNG. 7) add eIFRALKRY-18) (SEQXID NO. 8) while

1. KSKI EDI-.RAECER - [ v 7 Ma- Mel -18a
th@&{ﬁ@ﬁ@%%@%%ﬁ%@ﬁi%ﬁ@?@%Iﬁéﬁg ‘errin 13 16

Ma- Mel - 18a GQDLLFKDATVRAVPV 668- 683 Mel anotransferrin

a NMamheuporehevamsipaiderierived from the nfseieroafipdpcible protein p78 were
e e s B e o) (SEQID
NGt eaf pep(303 0 YEECOLHE: S0 Ghe PRRDERFE GOE R RIS FHein
pragtgteehlﬁtes,equence WO 2004/ 031230 PCT/ EP2003/ 010602

TABLE 2 Mel anoma cel | -derived peptide antigens 5

ShacL e L L L S0, O B8R SER e
p7RERERIENGEM i!dentiﬁhdilbyfltﬁe TeQSERODVDNASLIAR 2626w tandidate tumor
ar@%%qg 8 b & d?a%%ﬁ%%’/tiuzma&@rs Io@&c%g%\g/%%@u@@gﬁp%&hes

mentin this s

Example 3

A third melanoma cell line, Ma-Mel-18a, was utilized to identify novel HLA-DR-
associated tumor peptides. The melanoma cell line Ma-Mel-18a does not express HLA-
DR muolecules by itself. '

"Thus, 4 x 10° cells dendritic cells were co-incubated with 1.2 x 107 necrotic cells of
the melanoma line Ma-Mel-18a and cultured for 24 hrs in presence of TNEo (10 ng/ml).
As a control, 4 x 10° cells dendritic cells were cultured in the presence of TNFa (10
ng/ml) only.

Both sets of dendritic cells were lysed in detergent TX-100 and HLA-DR molecules
were precipitated using anti-DR mAb 1243, HLA-DR associated peptides were eluted
with 0.1% TFA and analyzed by LC-high-throughput ion trap MS/MS technology.

The peptide sequences identified from the control (unpulsed DCs) were compared

- with the peptide sequences identified from DCs pulsed with necrotic Ma-Mel-18a (Table -

3): In the absence of Ma-Mel-18a cells 155 individual self-peptide sequences derived
from 75 self-proteins were found. 22 of these self-peptides vanished upon encounter of
necrotic Ma-Mel-18a cells; however 26 of 165 self-peptides have not been found in the
control. These 26 self-peptides, which were obviously induced by Ma-Mel-18a melanoma.
cells, were derived from 19 proteins. 18 of the 19 proteins were either expressed by DCs.




3 14 LQSFRCQDVDNASLA 203-216 Vinentin this study 4 14
TLQSFRQDVDNASL 202-215 Vinentin this study 5 18
wo bARMBYERDNLAEDI M 166- 183 Vi nentin this st uByI/EB2063/¢0602
DKARVEVERDNLAEDI M 167-183 Vinentin this study .12 17
GQDLLFKDATVRAVPVG 668- 684 MHsanotransferrin this study
13 16 GQDLLFKDATVRAVPV 668- 683 Ml anotransferrin this
onsyt ardlyy both melanama cells and DCs.. None of the 18 proteins have been described in

melanotransferrm {accessmn rmn'lb«f:iaL AROSQ@ %Hﬂvﬁ vaiafR of the

5 samg P%é e&%@WE&f@%ﬁ&%@%@?@é%%@ﬁ ang;

p9% 66 8ARRAN. YSYTEAQRLIB).44- 59 gpl 00 a . The sequences of the
peptides are given in one- Ietter code and are aligned

PS8 e RSB S A e 5 P

anfighic peptides h@venorbgmdeﬁﬁ@dmwor A 'S, G The cor e
epltope regi on enconpassing P1-P9 is underlined. b R

F. S@igh to HeR %énﬁnl Idag:)flbgg ab@ﬂ@%ﬁ[‘gﬁ@ 1 (%0@1%)[)97 itope

Renkvi st et t 3-16
o copagRshe P GUATESERIB0 AT L
servitgy ddlPA; PR Rsseddsainebor Qd@fnd:cﬂﬂ@elﬁr €P&ylE 0.1€ acx@ém&ﬁmﬂl that,

eof 2R BH TR S0 e B opBb R Ry R Al e el

mapite dfmipriott HimDRA (Bis. pepanddEEAL/DRS (Figi 3C)pept i desb
proteinsb to TNF 155 75 8 22 20 TNF + 165 75 10 26 19

melg! LHer ?:!I:(;exgan& wﬂftﬁ?}@s{e r @Itgrﬁéﬁhﬂ&hq &’ﬂoncge {déﬁﬁﬁéa%on of the

th
15 p9% rrgetu@miécwh@h 1weﬁOéh¢ idanidficssion o thea1%y neph@qﬁéveaw@ﬁ@sém“ HLA-

DI @K B USDRE! ']Yhéré‘fofehﬁmeﬁﬁe%ﬁ!ﬂ&ﬁ‘e deQE- Ve miPBe G8lided in the
TABL strl ct'ed epitopes of nel anoma .

CO%E%% aa‘faé’&%?g&ﬁ .PSR dle

With regard to the broad expression of melanotransferrin in melanoma tissues
(Palmieri G et al., J. Clin. Oncol. 1999; 17, 304-311) the melanotransferrin epitope may

20  serve as a candidate tumor antigen.

\} Thus, peptide vaccines based on melanotransferria leading to MHC class II- and
CD4+ T cell mediated immune responses, should be most suitable in therapy against

melanotransferrin-expressing tumors.



20 from MHC class Il nol ecul es of HLA-DR4 positive
nmel anona cell line UKRV-MI-17 SEQ PROTEIN [|D NO

WO hENETIEBEEQUENCE SOURCE 21 17 APPAYEKL SAEQSPHIS/EP2003/010602

mel anoma anti gen recogni zed by T-cells 1 (MART-1)
(Melan-A protein) 12 17 GBELFKDATVRAVPVG

Mel anotransferrin (p97 antigen) 25 40 dains 1. An
i solated MHC class |l antTABRQECT peptide conprising an
am no acid sequence selected fromthe group
consisting of SEQ 1D NGs. 1 to 13, and 21. 2. The
antigenic peptide of clai m 1, wher ein the peptide has

apoann any A Aol

i RO—attHoa—6¢tq Cl.l ons—at l.1|c cat UU)\y Ul a||| mo—teT III TTUsS
and mai ntains binding capacity. 3. The antigenic

pepti de of any one of clains 1 to 2 linked to a VHC

cl a3sAlR d8¥cReatkE. pefiat;d@anﬁgdngmm byenalanoma cells
antlgenlc peptlde of claimlto 2. 5. An isolated

nuu (S]] (..73.(..] WTIUI E(..UI [S] encom ng a peptﬂ:ﬁe or

5 pol ypepti de according to any one of clains 1 to 3. 6.
A reconbi nant nucleic acid construct conprising the
senucl ei ¢ aesidnomhecul e of claim5 operably |inked to PROTEN
n SSI vector. @el | con ¢t he SDUHCE
.mﬁué‘gﬁ&[ aci %B‘const ruct ac@% [ ng to claim ﬁ@%ﬂ]@@
nmet hod f aor \)or oduci [ass ||l antigenic yeptl S’ .
Tacdér di WEH M&l’TQSaoneTB@SEBQP@N&S{”%RZ coffsr £ 51 ng t he'Imentn
st eps the host cell of clai der
2cordi tﬂé’ﬁéwM L\)\B%g XSSO 4t d pg%)i?fa and Vimentn
of €6 verl he, peptid l's or ul tur
19 |9’umU K}%ﬁasﬁaceuﬁpggg%&ﬁ‘g%gﬁ%ﬁ on coérg]pglfgl ng tﬁ/:mentm
4ant14ger\gf(ﬁqp%l .48, 0f agi’.fggﬁﬁ BlonEkLR M 126%2?5rand alimentin
accept abl'e ‘exci prent, uen or carrier
5l SQlgat edkan)- hf%?@gﬁ PaBkbderOErAMYAGRENO Fh@lss 1 L0 \Amentin
for useint Iagnosi s, prevention and treatnent of
ga dizseagrp\Rivei-enabl MDIQiRX@E\fEZ@ﬁNLPﬁDIﬁhe yse188 a MiWimentin
class I'l antigenic peptide according to any one of
7cl aigms YKANOMRI-esca diagrostigroarket for {panger. elF-4A1
15 8 15 UKRV-Mel-20c  SPRYIRMFVLDEADE  172-186 elF-4A1
g 18 UKRV-Mel-20c G@SSRVLITTDLLARGIDYV  321-338 - elF-4A1
10 14 UKRV:Mel-20c KSKTEDIRAEQERE  508-516 IFN-induc. p78
11 13  UKRV-Mel-20c KSKIEDIRAEQER 508515 IFN-induc. p78
i2 17 Ma-Mel-18a GODLLFKDATVRAVPVGE 668-684
20 Melanotransferrin
13 16 Ma-Mel-18a GQODLLFKDATVRAVEV 668-683
Melanotransferiin
® Name of the melanoma cell line used after necrotization for pulsing dendritic cells.
b Sequences of the melanoma cell-derived peplides in one-letter-code
® Position of the epitope within the protein sequence

25




12. The use according to claim 11, wherein the MAC

class Il antigenic peptide is a dlagnostlc mar ker for
wo 2ed/@nzsea. 13. The use of a MHC class || ant P§EARPE003/610602

pepti de conprising an amno acid 41 14. sequence

selected fromthe group con¥isting of SEQ ID NOs 12

and 13 as a diagnostic marker for |lung cancer. 15.

The use of a pol ypepti deTSBISEQ I D NO 22 as a

di agnostic marker for lung cancer. 16. The use of the

antigenic peptides of any one of clains 1 to 3 for the

manuf acture of a nmedi canent for stinulating the

production of protective antibodies or I nmmune.cells
in a mnmml. 17. The use of the antigenic peptides of
any one of clainms 1 to 3 for the manufacture of a
medi canment Wlel“armmae:aamah@‘imdpepﬁder@tmmona by

sti mul ixqdi es or
S e istfhd (8 BRIHE Tl B HRZGDRE OHBIDARAT B
class Il_antigenic pepti de conprising an amino acid
sequence selected fromthe group consisting of SEQ ID
NOs 12 and 13 for the manufacture of a medi cament for
seq.Preventing or treating lung cancer by sti AHoRtinng the
producti on of Br otective antibodies qr QSiti ([ -N—
iD NOG@METHT cel ISFQURESBD04/ 031230 Ftﬁts,ﬁ'fﬁb‘zoosl 0F %gﬁ'% 1/ 7
SEQUENCE_LLSTING_<110> E_ Hoff
<120> identification of novel MHC class Il associated
candi date tunor antigens <130> Case 21412 10 <160>
0. 1 2§e <1707m1Res LA/ MARSIIONRS. 2 g82107 1 15 <Zhdminl6 this study
- <212> PRT <2%3>Hono——sapi ens <400> 1 20
2 LOSFRODVDNASLAR 203-217 Vimentin this study
3 14 LOSFRODVDNASLA 203-216 Vimentin this study
4 14  TLQSFRQDVDNASL 202215 Vimentin this study
5 18 NDKARVEVERDNLAEDIM 166-183 Vimentin this study
15 6 17 DKARVEVERDNLAEDIM 167-183 Vimentin this study
12 17 GODLLFKDATVRAVPVG 668-684 . Melanotransferrin  this study
13 186 GODLLFKDATVRAVPY 668-683  Melanotransferrin  this study
14, 15 RNGYRALMDKSLEVG 51-65 Melan-A e
15 15 MNFSWAMDLDEKGAN 768-782 CDC-27 b,
20 16 15 DYSYLODSDPDSFQD 448-462 Tyrosinase ¢
17 16 WNRQLYPEWTEAQRLD  44-59 gp100 °
aThelsequences of the peptides are given in one-letier-code and are aligned according io the peptide
binding motif of HLA-DR4 (DRB1*0401):
25 P1 anchor: W,Y,F,L,LV: P4 anchor: D,E; P8 anchor T,8,A; P9 anchor: A,S,G.

The core epitope region encompassing P{-P9 is underlined.
b R-F. Wang, Trends in Immunclogy 22, 288-278 (2001).

® N. Renkvist et al., Cancer Immunol. Immunother. 50, 3-15 (2001}.~

i~




Thr Len A n Ser Phe Arg G n Asp Val Asp Asn Al a Ser
Leu Ala Arg 1 510 15 25 <210> 2 <211> 15 <212> PRT
WO 2@iB3128bnD sapi ens 30 <400> 2 Leu G n Ser PHel/EF70¥§1Re02
Asp Val Asp Asn Ala Ser Leu Ala Arg 1 5 10 15 35
<210> 3 <211> 14 <212> PRP®<213> Honp sapiens 40
<400> 3 Leu G n Ser Phe Arg A n Asp Val Asp Asn Al a
Ser Lau Ala 1 5 10 45 <’Eg@LE43 <211> 14 ( <212> PRT
50 <213> Honn sapiens <400> 4 Thr lau A n Ser Phe Arg

G n Asp Val Asp Asn Ala Ser Leu 55 1 5 10 <210> 5
<211> 18 60 <212> PRT <213> Honp sapiens <400> 5 65

ﬁlsn gsp kssfs 'Pﬁlealélﬁmml?%és@éiai&itp HAAirgpeBirdsn Leu
a Guasp 13 A0 naefdiRl/dRB10401)

5 in the absence and presence of necrotic Ma-Mel-18a

maximal number unique unigue
peptides proteins® of peptides / protein peptides® proteins®
T 0 TNF 1585 75 8 52 20
TNF + 165 75 10 26 19
melanoma
cells

# number of proteins giving rise to the identified peptides

15 "number of peptides or protelns which were found exclusively in the absence or exclusively in the presence

of Ma-Mel-18a cells.

(} TABLE 4
o MHC class Il restricted epitopes of melanoma associated proteins e!uted
20 ~from MHC class ll molecules of HLA-DR4 positive melanoma cell line
UKRV-Mel-17
SEQ. PROTEIN
ID NO. LENGTH SEQUENGE SOURCE
21 17 APPAVEKLSAEGSPPPY melanoma antigen
recognized by T-cells 1
(MART-1} (Melan-A
protein)
i2 17 GODLLFRDATVRAVPVG Melanotransferrin (p97
. ' antigen)

25




<210> 6 <211> 17 75 <212> PRT <213> Hono sapi ens WO
2004/ 031230 PCT/ EP2003/ 01062 2/7 <400> 6 Asp Lys
Ala Arg Val Gu Val Qu Arg Asp Asn Lau Ala G u Asp
lle 1510 15 5 Met 10 <210> 7 <211> 16 <212> PRT
A3 Honmo sapiens 15 <400> 7 Ser Pro Lys Tyr lle Lys
Met Phe Val Leu Asp Qu Ala Asp Gu Met 1 5 10 15 20
<210> 8 <211> 15 <212> PRT 25 <213> Honp sapi ens
$400&n Gobeed MHC thass Myntigeni peptdddmpiigng/al arhiio abkip

Gy SheAs8oCli sl e S s TRI0RR PR 1 185300 1.

Arg Val Lau Ile Thr Thr Asp Lau Leu Ala Arg Gly Ile 1
2. 10THeantigenic peptide of claim 1, wherein the peptide has amino acid deletions

at the carboxy or amino terminus and maintains binding capacity.

3. The antigenic peptide of any one of claims 1 to 2 linked to a MHC class II
molecule.

4. Antibodies reactive with an antigenic peptide of claim 1 to 2.

5. Anisolated nucleic acid molecule encoding a peptide or polypeptide according
to any one of claims 1 to 3.

6. A recombinant nucleic acid construct comprising the nucleic acid molecule of
claim 5 operably linked to an expression vector.

7. Ahost cell containing the nucleic acid construct according to claim 6.

8. A method for producing a MHC class II antigenic peptide according to any
one of claims 1 to 2 comprising the steps of culturing the host cell of claim 7
under conditions allowing expression of said peptide and recovering the

peptide from the cells or the culture medium,

9. A pharmaceutical composition comprising the antigenic peptide of any one of
claims 1 to 3 and an acceptable excipient, diluent or carrier.

10. The isolated antigenic peptide of any one of claims 1 to 3 for use in the
“diagnosis, prevention and treatment of a disease, preferably of cancer.

1. The use of a MHC class II antigenic peptide according to any one of claims 1
to 2 as a diagnostic marker for cancer,

12.  The use according to claim 11, wherein the MHC class II antigenic peptide is
a diagnostic marker for melanoma.

13. Theuse of a MHC class II antigenic peptide comprising an amino acid




Asp Val 45 ,.. <210> 10 <211> 14 c¢ 50 <212> PAT
<213> Honmp sapiens <400> 1 55 Lys Ser Lys Ille Qu
Asp Ile Arg Ala Qu Gn QQu Arg Gu 1 5 10 <210> 11
60 <211> 13 <212> PRT <213> Hom) sapiens <400> it 65

33 etk 3estslq Foth R Bropp Sonityd G P ANTabT A B asha

sapi éingnosis magigd forllgngkanc@®.n Asp Leu Leu Phe Lys Asp

Ala Thr Val Arg AI a Val Pro Val WO 2004/031230

PCTI P2003/ 010 £/7 510 15 Gy .5 <210> 13
)&)291:1

15 11thegse of g SEQ 3 NQa? assdiagnosticaggior for lyng
Ay €npderAsp Leu Leu Phe Lys Asp Ala Thr Val Arg Al a
Val Pro Val 15 10 15
16. The use of the antigenic peptides of any one of claims 1 to 3 for the
manufacture of a medicament for stimulating the production of protective

antibodies or immune cells in a mammal.

17. The use of the antigenic peptides of any one of claims 1 to 3 for the
manufacture of a medicament for preventing or treating melanoma by
stimulating the production of protective antibodies or immune positive CD4+
T cells.

18. The use of a MHC class II antigenic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs 12 and 13 for the
manufacture of a medicament for preventing or treating lung cancer by
stimulating the production of protective antibodies or immune positive CD4+
T cells.
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<212> FPRT
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<400> 1

Thr Leu Gln Ser Fhe Arg Gln Asp Val Asp Asn Ala Ser Leu Ala Rrg
1 5 10 15
<210> 2

<211> 15

<212> FPRT

<213> Homo sapiens

<400> 2
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1 5 10 i5
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<212> PRT
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<400> 3
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Leu Pro Lys Pro Pro Lys Pro Val Ser Lys Met Arg Met
Ala Thr Pro 1 5 10 15 75 Leu Leu Met @ n Ala Leu Pro
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<213> Homo sapiens

<400> 9

@ly Ser Ser Brg Val Leu Ile Thr Thr Asp Leu Leu Ala Arg Gly Ile
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Pro Ser Gy Ala Leu Trp Lexa Leu Len Ala Leu Arg Thr 1
510 15 65 vVal Leu Gy Ay Met Ju Val Arg Trp Cys
Ala Thr Ser Asp Pro Qu 20 25 30 70 Gn H's Lys Cys
1@y Asn MetsSer Qu Ala PhecArg Qu Ala Gy Ile 35 -
40 45 G n Pro Ser Lau Leu Cys Val Arg Ay Thr Ser Al a
cAsp H's Cys Val 75 50 55 60 WD 2004/ 031230
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Asp Val
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1 5 10 15
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