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WD 2004/ 031230 PCT/ EP2003/ 010602 -1 Novel MHAC I
associ ated peptides The present invention relates to
wo b@4iogiesd i fi cati on of novel tunor antigenic PEPEPIEF010602
bound to human MHC class Il HLA-DR nol ecul es. This
invention relates to the presentation of such tunor
antigenic peptides by dendritic cells after engagenent
of tumor cells. Mreover, the invention relates al so
to the use of such tunoyf _antigenic 5 peptides for
vacci nation against tunors as well as for diagnosis of
i Mmmune responses against tunors. Tunor cells can be
di stingui shed fromhealthy cells by the expression of

tunmor- speci cP S. j@ teins which are
nemﬁy expf&ggéﬁL—Lﬁ%gégﬂ;g$—§%§$£ééaIy 10 expressed in
s can he utilized as dh%%ﬁ'Stlc rs or for

{ he pYTeSAIBY SRS e Pl GG BEop s Eenic
peptadm bsting tahdmbid M}&Gelﬂss It HIoo DR maleeulepMbisdhvention relates to the
s {-BRTR0N Se Oy RERLL AR% ARUAM A& AR S0k LB RO of
twmbeealls dgorsomer, d?enewlenrm@mdaﬂeealk@m/tﬁle usgefisgeln glmcén—imgemc
%&@%&%@L%@&BM&%@ g WhPAtfor &a%maﬁ%%n% réponses

no aci ds (Kropshof er B., I'mun
a%@ﬁ%ﬁ“@@“(lQQ?) 77-82). They are |nd|spensable f or
nmounting an adaptive imune response as they activate
speci alized immune cells, named T |ynphocytes (short:
T cells). The lack of T cell recognition of pepti des
der iygd f c%fl’é‘éantb‘é'@{tm%%ﬁec{ frgm%ré&l'&gr Vﬁ E{f’ Eﬂ‘; b€Shn Sfumor-
i mmune evasi essive
spRfgarprofinehede prOWm arﬁmtm]aleXmese@arggwyemmzﬁsr)ﬂy

e%ﬁlrcyé%g h ﬁﬁﬂ&% dad Qe biJeh af Hﬁf;ﬂds% mar¥Qs 61 f3 $8Sa G@{ i -

eptl e conpl exes can |st|ngU|shed (
76 (19 4) 287- 299) pept.i de
con‘p dgr alé‘)‘?ﬁrsélé’é%o“@)?t}é@lﬁ%%qsuawg MsetReiig pols, are

ﬁ@ﬂeirﬁﬁadﬂn@ﬁﬂ@xfpdp@déﬁl,flﬁd@ﬁtto Q@?cul‘ey bgﬂ@ﬁ}’liﬁ:} oﬁfgjcbmm%alllw

I ce ect C S L1 .
B (MEEL T e PR ek e e et o ncigens
(&) dﬁk&ehsmwecbpﬁp@dewle kleot, @ntdmgeassipg @sﬁrﬁrhirmg acigh (§ropshofer,
I—gen bt %t A7 C@@%%&X?gf@?ﬁfg%ﬂ ‘ﬁi%‘? %Sﬁl%%en%ble for mounting
a@a@éahm\teymm@emeﬁmsmhemmﬂp é]aeca;a@mdsmqraaﬂ@ prdls ezam)ed i

f/ht‘; @dymﬁhorRTMells)'\@Eé%@k g’tglzce(ll]i%&%}ut?(ﬂ'g’of pptidies derived from

reover, DCs can ebllcensed to optinma act.ivate
t&?’loé’tsB%lféc EEENS oD LS OHmENYne e"%sé%‘b P‘é’ﬁ‘éedsﬁ’@n%@ of
tpfodd (BodheT at bl (moRet hehondl, 12 HEo£) 245l - pept i de
conplexes with CD4+ T helper cells (Ridge, T. et a

(gr esen g"%ﬁé &M%@r fﬁ%é@%l?@d i Se%sqf Mﬁet %%?e §$m lexes can be

sipgrisbed f@ﬁreaanrn Re.Heell 74t (h2se ﬁé§12§9)o{1) \Mﬁ@@dw bemtgb complexes
& Q_B/e Eﬁ?}%@&@ﬁ gx} @Rt all nucleated cells in order to attract CD8+ cytotoxic T cells

which lyse tumor cells and infected cells, (ii) MHC class II-peptide complexes are
constitutively e:xpressed only on so- -called antigen presenting cells (APCs), such as B
lymphocytes, macrophaoes 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—peptidé complexes with
CD4+ T helper cells (Ridge, T. et al., Nature 393 (1998) 474-478). Thus, peptides
presented by MHC class IT molecules on DCs play a superior role in the pathogenesis of
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-2 diseases involving T cell-driven inmune responses,
hence also in the induction of immunity against

W@ we031230The apparent role of DCs in initiati nRCT/EP20E010602

responses has stinulated attenpts to exploit DCs as

vacci nes, in particul ar agai ngt- cancer (Dallal, RM &
Lotze, MT., Curr 5 Qpinion Inmmnol 12 (2000)
@segis@sgyolvmg Keyll-ddiyemoemnas re¢shenses ientd abyo ipfthe induction of

G 0Ri S Almdlisf ferentiation of DCs in vitro from

di fferent sources including peripheral blood, e. g

adherent nonocyte or bone, marrow derived CD34

ot erd BRANPAIELIF SHPSS DSt PR TP ROBEFS Jgstimulated attempts

cdxploit Bds ils’k/anhésanC;&Iﬂtnb.ﬂarth%@ﬁistf @hcer dDAIANAR. M & Dbtze, M.T., Curr

t t th
OB hIRRYBa Pl e P8t kg Stk o H Bhesion of techniques
foe clifferepuiasion B DL 71 Gitrddiruain diffecent eburcesdndiidagiperipheral blood, e.g.
SAHed. g %J}%¥fte§ B‘EBS&@M{M’V a&ﬁ% EH3IRGEIL (gn %geu&&@q%&s

responses ncl ud Ing clinical responses
differengiated ppd agtivatedrin vitencapbgivesdiier Boc{npgon pf cBEgr Hgnts after

destlh@e mﬁh@umo@telﬁher&ve%hﬁrf&s%?g Qﬂnﬂt% fYnO(ﬁftaQ)]g})us techniques. Pilot
entirilca

61- 765 Vacci.nes
5%}116551% Vﬁéwgtl?%trlg ﬁ@s‘*“ﬁfr‘fﬁ hlwile%d SRedk aarémncer responses
inehniivy diaid] weemces (QEmuReiam,d. MJ & MS\@SR mainlR &l Medicine 50 (1999)
o] ote |f| respective
%&Q%@Mﬁ‘g or esf an{}ﬁ%t re51\4p§1§ n897s, % 1) gk'g??)pept i des.
The advant age of g;JS|n§ DCs with antigenic tunor
pept Velesines hasse ontthaideniifidatige wétintorgintiggrsandiide DCs primed with

RAIQAUNS A Bcdribihhdtadegpt é%éﬂﬁl@ Rirdlbes er?attﬁﬁél berek OA88Hnt proteins
ont, ecul es of DCs t hout urther processjn

P ?ﬁyfrﬁgﬁepﬁéﬁeca&%wr Cﬁ]l]m%fr%ﬁ efienaloss OF HupP RAPLfes hhe
idmtagﬂaf IklﬂﬁngDQ]s @ithSant @ma lﬁﬂnbgpdphtl@i RethdpYhdvHG ke lg@fe&c or

Prc{{Dm PB?}}J?S%E ﬁll% PFpg%des & 1éerchy é’lge%ﬂl?ﬁr g];(? mo?ecules of DCs

wehawdrethergpranssiyg.e di fferenti ati on antlgens mut at ed
anti gens and non nmut at ed shared anti gens

OVer paXRL BRRS Aladd! HQﬁl%rous cYe? 'El@llwedcf{rdrﬂ'tﬁﬁx bor Blah®% proteins

vacci nat on stu es mel anonma tients were

pA Esslaictadity Mibctlasal F§>l<?§ﬂleﬁéf“é?rh§ﬁ%“1§éﬁﬁﬁfﬁ ddieiiptecroupgs into four
Y£&EgoriaR cBn RXEstS aMBEdhs Hhélaﬁérﬁ&inélarfo@?ﬂé IdifEdr&6kiad@n antigens,

%&@%ﬁﬁtlgﬁﬂﬁﬂf&lon gu?’c%t[s'\?él}are %Iilgsl {])%B-Aé_yt sseg f@é@xjnors In several
daGe j)ﬁ&i&)accmhimwsemdwat, Béisdrdns meianb&aquangntewvedepltdeedtm&t

L& R bE &%ﬁ%oﬁg%teﬁ?&]eg %151¥ as }9 tc v@f% QJEC?LMV%HI %Egl klss I-restricted

responses a I NCrease
Hémﬂem Resita oNaM(MeéIcw§ (|1998)r3é§t3|82,cheur1hre peiral 7] Exp Med 190

?@99? 1 66'99135"7 8). Hfvelh EDTIRYVEL 1N§&ﬁin§%¥/ﬂd@ﬂce¢ﬁ5ﬂ9@ R And longevity

resee ﬁ conblnatorla use class Il
q %@Pélféfoce GRPBPIYSE AEALRAE SRS S8 Pt ingFrasesl vHbe seyreitgent of MHC

tlagmt h@ﬁflSted Kelpwl BagB. MEnd¥He @h@assed yactigsidr glefdd would foresee
ens

RS TbuR e fgof @Eﬁ?ﬁﬁsiﬂ%Sf%Cﬁa%umogs@ﬁﬁ?f’égta?fh&ogao MHC
dassilgatigers\Wang, R. - F.

Knowledge of MHC class II-restricted cancer antigens recognized by CD4+ T
helper cells lags behind the identification of class I-restricted antigens (Wang, R.-F.,
Trends in Immunol 22 (2001) 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

identify the appropriate transfectants and antigenic epitopes - a method successfully
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Trends in Imunol 22 (2001) 269-276). One reason is
that transfection of cDNA |ibraries fromtunor cells
wo paoa/os2Bget cells foll owed by usage of anti -t BOMEP203/010602
cells to 35 identify the appropriate transfectants and
antigenic epitopes - a nethod3successfully WO
2004/ 031230 PCT/ EP2003/ 010602 -3 enployed with MHC
ealpieyed wittoMéiditles [-mdlecubst- iefdtedbitive bbermaeithe enbeded proteins do
r to the MHC class I1
n%?fﬁagqoelqﬁgggimgﬁI)nnod;%?¥§ialternatlve is to use
autologous DCs pul sed wth tunor cells or q
t und¥n imapkasive plternativeds tnepe stplegove DGseulsed W@é&mor cells or
&mraﬁﬁl@r hﬁrlM Er@c@m@gﬁd sequerlddithe ?@:ﬂfd@@@s@ocﬁt@&\ﬁyﬁﬁ—lc on DCs.

ﬂ@? B hey 1y B rpafed st ortirtondne pri gl B

tQmoeelhnt] dﬂﬁﬁ nlotifop i deanificg@msof candidete BEsonargigens since DCs are non-
cg ! %I cg t1t§0 rdqo %¥l| tét\h aﬁfgclln %‘rb;}ém%ié g}nloﬁgjb %rdrﬁ] ﬁ\éﬁé%ral blood or
WWW Nepbiaepeptide punﬁcatl@n anddeqendiog @chglques were by far too
é&%@%‘vﬁlﬁg ?ﬁ\’@cﬁ{te@’ﬂ fRhtifysealeDRERTEd tld@SSb)y@ﬁS aptp‘Poach or any

I rect dlsea aSSOCIate pti
o gra@amcbrfocawg Otl@ea%l%rgela%ﬁe aie Huef Yon
pepti des generated in the human body. Hence, the

pro kﬂ{@{ﬁepﬂhé @Ebtﬂk}tn ﬁ:bﬁaeﬂ baake hik kflawvéetiye o6 MHUEICIasd Assstiidted
restr

enic peptide VE
RSB e s SV BER AN R P Rt Gty MHC class
assitedhtaadidandnaatetigamopepiides. geni ¢ pepti des. 15 The
present invention provides novel naturally-processed
antigenic peptides.which are candidate tunor antigens
in nmel anoma and other tunors. These antigenic peptides
are presented by human, VHC cLass H HLA- DR nnlecule§d‘ hich
Theyl ks RrgienhiwertiproRides Rowhagturallgprocesiedangpgrigpeptides whic
4rb @ard didrte QB dntigdlits 1B |ngel pdRhLa Rl qitH& tutrves. Theesdoeigetialpeptides

Repionted e FEReh MR RO 386l B G pBleticth the
paeteion facvedFiddn tled iNbganusedndittapicteis pi7B, thE agneesletal protein
‘%netnﬂﬁ aﬁg %I'Eeei%ﬂ !éfﬁdﬁﬂ'm dﬁ gﬁ%telﬂl eiaiﬂ%frﬁﬂéfer?ﬁl '@HE bR peptides

ustratin
oidbh mﬁsergynm@@n copbeivsedjas megkersindixgmpsis o @ew@@cﬁ%umors and

ﬁ%@ﬂaﬁ hzgdi-anhé0abciRsesenting cells (APCs), are
broug In contact with an antigenic source (e.g.

necrotic nelanoma cell) under optinmal conditions for
anti gen uptake and antigen processing. As a control,
DCs are cultured under the sane conditions in the
absence of nelanoma cell antigens. After maturation of
DCs antigen-loaded MHC class Il nol ecules are

puri ﬁf efianga p%r!ﬁg 1ﬂ@s§ﬁﬁﬁ 'tﬁ’eeceMﬂQk%ly%§§i Hen@ﬁﬁ@@éll@&@@s) the most

antlg nic SO ate denti f

spECie Zﬁda?inﬁlgelaprfeth@g éﬂise(ﬁp\gé mhﬁPU%%&é% C%fﬁé%ttwlgh%ft ?fitbaemc
Aty &S nedrofibelanoma cell) under optimal conditions for antigen uptake and

antigen processing. As a control, DCs are cultured under the same conditions in the
absence of melanoma cell antigens. After maturation of DCs antigen-loaded MHC class
I1 molecules are purified and the respective MHC class II associated antigenic peptides
isolated and identified.

Fig. 2A contains a representative MALDI-mass spectrometric analysis of the
repertoire of HLA-DR bound peptides isolated from mature dendritic cells which have

been mock treated (upper panel) or pulsed with the necrotic melanoma cell line UKRV-
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repertoire of HLA-DR bound peptides isolated from
mat ure dendritic cells which have been nock treated

w@ epes12panel ) or pul sed with the necrotic nel BEORR2003/010602

cell line UKRV WD 2004/ 031230 PCT/ EP2003/ 010602 -4

Mel -15a (1 ower panel). Markeed4i-s the peptide peak

( M+H+) =1820. 6 whi ch becane dom nant |n the profile
Mgbtbadbnwerpaned. tarked sribepepsisle psak @f-yH 2H 8206 wehithieecame

SRhinesRanH: ﬁﬁbﬁWn Rabt Wﬁﬁ'ﬁ‘?éﬂrﬁ‘)trﬂa%l@ pectrum of the
peptlde W t he "experi nental mass (M+H+) =1820.6. This

t uced by . 5 necrotic | anoma cel
?;e:f)gﬁ z%m%owaﬂ& PaespddineNALR-HSD Fhamemem %Heetatlmf the
ptith enth\thaa@tehmeaml brope( M+ HEp 18D 80121113213e7p)tu{e6¢as in@afk&by
(0] tr
i el R e TERpur s Ralniafe kR LtghBiutnntie
pephiicepives vimeuoe @029 17ecf. dable el anoma cel I's (Fig.
2A). Data base search led to the identification of

the Mg w;ﬂows %HE&@{?}%? Mm%p@éta% O?Q-E%th(c% with {h% &@Q Hental

erenti al

Iaf\ssc%%ﬁ daﬂ&%r@ss ReRtiAg WAL aeqdi%&cmt@rﬁ@am@ Fehls AFig- 2A).

DEth daR!seaas fedrtd ithe idBn ifitQti6H B @Xtvidéntiadpidpe vithdntAR02-217) (cf.
i%éﬁ£yc products. The indicated peptides were

zed in an in vitro peptide-binding assay
i nvol ving purified HLA-DR nol ecul es and bi oti nyl at ed
HA( 3088t O)shpepthediffasntial bhdirgpapiely.of Asndidatatimoi dntigens

J@?i@%&' fom &191% Bﬁ QB& qﬁlﬁ%&%ﬁ%{rﬁt ih otk &%@Q& g &8‘1((11% ‘iﬁ?j’? DR allelic

|n|ngr |0|ny at e uenza VI rus
madagy-Hedydigpd persidsy wsmnelyesion an e Wgrpepaé ading weay

m&vﬂ@t hlﬁlecﬂlHLA ER%BI@@&l@srﬂﬁlQhotlrilytﬁdt%ﬂA} ?079319?'156: Wi &h
1de a

r orrel ates
r@Bﬂfﬁ B TRy Sispessgie PPt cRPrraAban preid o reduce binding of
thetmggled: friffuentaherus hemiagglntin GRY(309¥3 ES@epde BR2)%\UITpithrough
éoﬁp‘%ﬂ?‘gm 64\%9 dgtlﬁz ?rgﬂﬁq '@{eor%@ &%glgg &5"&?2%%%\# g"h ?clixo@ge%ﬂ}l??orrelates
wizh thepeplidy afindy.GOCcOmpERn7 B 3(7e319) Tt & flzien fravias

}Féﬁ@it%ﬁlu@&l ﬁ?ggﬁnog DQide &@@Y “E@bgﬁ% 151?%13&?%?15%% E‘ﬁlﬁed

%rﬁalISCHewé?masemralgHL@é?R alﬂﬁl“ﬁf (Zar'%lﬁ et Hle Capesi is‘tafChZ 02;
matm?e afd C@ctzr:(etlsds -7B2NES. qam@rzahm b%g@iﬂtﬁldeahﬂfle ICsg values
i 0 er a r
b B ASEmiERu bt Ser ol HIE PR ey A SRR PR Blass ) and
HE@HﬁR§UﬁgdCbulsed with 20M of a control peptide
derived fromthe invariant chain

LP
Ens aKIE ﬁ}?@%}g&h%@% ;;E‘?F&l @?,ﬁ%?akﬁggfgl? he 1dent1ﬁed
ePAl9PS Flerjraddrqrp el Wﬁapéféfdm Edpgous itiressligpie acivated with
IEAQ UERAH) B d §§l§éﬂl\w&H 20;@1@6}%@%&%#@& hNfved ffothithe invariant

gh%fc'rp &%I&%S@M%LM&K%%EQ ID NO: 17) or the melanotransferrm
peptide (MTF; SEQ ID NO: 13) for 24h or were left unpulsed. T-cell responses were
measured by sandwich immunoassays for INF-y (TH1 response) or IL-4 (TH2 response).

Fig. 5 shows the cell surface expression 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 1ptg/ml LPS). The
melanotransferrin mAb L1235 (5ug/ml) was used for staining of the cells. The intensity of
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30 Fig. 5 shows the cell surface expression of
nmel anotransferrin protein on a panel of nelanoma

w@eios®3128KRV - Mel - 15a, Ma- Mel -18a, UKRV - Mel - 1FCT/EP2003/010602

(Eichmuller S, Usener D, JochimA, Schadendorf D.,

Exp Dermatol. 2002 Aug;| 1(4)=-392-301)) as well as
immature (1M DCs) and mature dendritic cells (Mat

sy ripeecerpreation iswpedifiadgsspedifiRd)uoraseencrin deax SFRANES grormenn of

fik gi3Ralf 29 Hikan ¥BSH {8 staining of the cells.
he in?e?]sigetg{/ of WO 2004/ 031230 PCT/ EP2003/ 010602 -5

cell_.surface expression is specified as _specific o
£1 uobiBdt e the age Ea%tfxwf?ﬁ!omeﬁl%&@? faygaelpnqteansferrin in
éiiffgniat ¢angeovsneaimad tissus Qe exlfr@fﬂdndlevel fsi enf@n SRyl based
' .arget expressjon, profi.li TEP or, .
ﬁ%P%ﬁo?%%%s 8?§Pﬁ°|ﬁmb8PF%§$%HPI€§ﬁ% Pa&%?dﬁgﬁ§ﬁP“k“?“%
ganss Ubs dompdlimxghons shoavetagy expresiogi of erelirmvtanbietrirainyall normal

R dsshasedassdsQn the relative expression of
mel anotransferrin nRNA to a panel of 8 housekeeping

genes. The dotted line shows the average expression of
nel anotransferrin in all normal tissues that were
assessed. Only a few human tunor anti gens presented by
MHC @hlgaadew huﬁ?heﬁmloe Snﬂi%‘m_epb@@fﬂed HﬁMt@ﬁg @léésbﬁ%o?&ufe@?ave been

- el y of t eing assoc ed to malignan
A8 o B ey P RTh R bR BROPGkR Mo riee ot The
Kivst I@el_amlinv edtiganonpaphidenfohad weye derispdfrbfii the nedhmpapte-specific

1 Y] l .
LHTEELDA3E 2005 SHICLEL S BT el To0RI, B S08h 51 00
U1 Spudesbpelangmacpitopesregs feane te puginatedraunde MAGR fmily of
v @gf&?‘@?‘“)y“%mm%%a%%%ﬁi‘?%%@g%ﬁ-‘ PP Med 1999
c ., ; , 1- .
SOTHEY T thosher i Shprandnt PRIRES: KRABIAC Fontaislsei MHC class 1
tahsw aMifens) @sisprises MeImFAMAR@alr(iardéﬁ THM{Zeg 818, PI\%)A%S Z(LE)C()); 97, 400-
- H t al. : -

R b AP TN o el i Pttt Toafichion2 29
Thewna stereshorade activate 8P438) cells ddrivpd filom welagostagpatients in a HLA-

PRi vt e LMind:. cel I s derived from nel anoma patients
in a HLA- DR4-restricted manner. 20 Only 3 MHC cl ass

Il oGi d nel anoma anti gens rely on nutations: the
HLA%%PQ% 1‘3%‘2‘1 4?8&%1@68%@&41 HERBARRPEENY FSE OR Prutetiaa g diLA-
DR1-oseripébpgphiaie €rons i€ Bh triBse SHosphate isdrfeXdde (Pieper R

MO 128 Red- %o ﬁé?-?gﬁﬂﬁﬁﬁﬁ ?@?EBA-restrlcted
eprﬂbpggge ' 7$r %@cﬁ%%ﬂ;%g%ﬁa%ﬂ?wﬁffwggp?@@ﬁﬁhecdlqu

romthe cée
reHater CRIC-27 (Wapg Reltletld I Exp MR 1909311831 1140} 1 ld0Ylaad a melanoma
' i [ ; I
o S Rk Y BBl P S0 MBS B hosed of the
EpERIPT abiuroebgansierpsd ¥fang K E e ahh BxiRMedelt99%1 189, 1559-1667).
Exp Med 1999; 189, 1659-1667). The term nel anoma

I nclTidessm MéetanbsanatlulésibQsinétQimited BNRRRSomAE dshd £
mel an rlvgg fromeither | anocyt es

%&L%ﬁ%ﬁ%@%gw& agr?ie&c%ﬁ%a er melanocytes or melanocyte related nevus

cells, melanocarcinomas, melanoepitheliomas, melanosarcomas, melanoma in situ,
superficial spreading melanoma, nodular melanoma, lentigo maligna melanoma, acral
lentiginous melanoma, invasive melanoma or familial atypical 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 a gene, and presentation on a cell, or carcinogenic agents.
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cell s, nelanocarci nomas, nel anoepithelionas,
nmel anosar comas, nelanoma in situ, superficial

WG prgasiizag nel anoma, nodul ar nel anoma, | ent i goPCEEPZINZ010602

nmel anoma, acral 30 |entiginous nelanonma, invasive

nelanona or fam i al atyplcarénnle and nel anoma

(FAMLM syndrone, Such nelanomas in mamal s may be

cau 451&1,%61&15 Peptiskes phihe inysABPRaTe Reptdes, whighries @soaiased with and

peewtdd B HEEvel opleb i Bheftbd @zirijl‘i‘/iv% Ihé"ﬂ)&@l&%ﬂ k& a@BERS tolerize T

& rl]st Mlg%l?lgtge%u e'ﬁgfgﬁﬁgltgigv&féﬁ ssoI]I Ing) %@ gpestherefore MHC class II
aa$otceut<at orovisiQ clasXpargipshio Ipepxﬁdea, wigdeas aatl rﬂcf E%ﬂfdﬁesﬂﬁ)ﬂe%ted by

S
BTSSR R T afB R .os%ét injfgepiggeptides.
i nvention are peptides, which are aSSOCIated w th and
pr edeRiides Whichpie depvetipmepraisinstherensncoded inahe gertene of the

tdy eRth APA Qe A6k dt¥RLE! séﬁ:&@lﬁ cFéE"' Tﬁe %auf@'ghﬁoe% éﬂtelf%%ﬁhges

esented, are
%Pt@agﬁfég B BEY era SR st bt & bt faduction of T

calhtdlgena’:a:ageﬁptsetfq&ote\Mer eas antigenic peptides
presented by 5 NHC class | nolecules are MHC class |

o R R
fareigmdavrders ansoviyeln differ Gbm sek- prbtmys ape callad Ae@igr entigenic” or

"ﬂﬁ ?ﬁ eﬁep@ﬁles 98ky aRE€BleItd %ﬁat a Then F%ﬂ’&ﬁt? H%aeﬂs'.t? 1%];1 proteins they

ri

Hpg des presented
Wﬁ O5t-gans is thought to be the induction of T
ceII tol erance agai nst self-proteins. 10 Peptides

der iTuatbrfantige:praog prdnéinﬁﬁ@ﬁéi&dl byrtubdde caBR@TEL Bife rise to T cells with

<o et TS B ap Bt nort ey dgriveramgch ot anigens
anfi thgeefrive,'hage the fodengialytv'acpieqste iwtest-refhidwe Tacadlsabl e to
elicit a T cell response against foreign proteins they
are derived from Tunor antigens are proteins
expressed by tunor ceIIs which give rise to T cells

q1 ant.i -t unor ct.i Tunor anti genic

pept g 8§esﬁ?te‘n?ﬂgﬁ“9é’&°‘fl orit %FE% Mbrrslesahessgented aggenic peptides
cohgrisihgrne antiay eatl bejupntcanletiat filoen Belgkved &nsisting of SEQ ID NOs.

amecsert el eol e T proseal dnienll o brondes.
Qﬂgﬂ‘p@ﬁ ledsribprazp ammcp@cnd@,l mogueferably lehghtofdl to ZBamine acids. Even
n%r@ gpef&‘?&ﬁéétth@&lt%femg?%ﬁ B@De ua?egpgsn v«éﬁh asle?ékh 2148518

era
agﬁ?‘? adhs- Masepreferessd aiaihe aatlgehgperptdfes picths mhanommtamlmgth of
l1aed UBamimy £ifpreferably a length of 11 to 25 am no
acids Even nore preferred are the antigenic peptides

n Wt h of 14
o1 JRENRLEn A2 ckRaou St piilideSofBe aaton priginate
fromve therpyenkél@al prbtein wnleatigt BEQTD NGs. tiao bY, thertragsl@bindsction elF-

4?@ §_ II?T%?? lﬂﬁ@ lthe ﬁﬁ\?@?ﬁcﬁ}cﬁﬁe ﬁr% gk p?g §Ec§ﬁb ¥Os. 10 and 11)

? nventl n ori
d he 1ron-b1nd1ng surface protein melanotransferrm (SEQID NOs. 12 and 13) and

melanoma antigen recognized by T-cells 1 (MART-1, Melan-A protein; SEQ ID NO: 21).

The single peptide binding groove of MHC class II molecules is about 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 and attain a maximal
length of about 25 residues (Chicz RM et al., ] Exp Med 1993; 178, 27-47).
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fromthe cytoskeletal protein vinmentin (SEQ ID NGCs. 1
to 6), the translation faction elF- 4A1 (SEQ ID NGs. 7
wao e009p31286he | FN-y i nduci bl e protein p78 (SEQ | BLTMER2003/@10602
and 11) and the iron-binding surface protein
nmel anotransferrin (SEQ I D NGs7-12 and 13) and
mel anoma_anti gen recogni zed by T-cells 1 (MART-1,
Mel dheatabilsy e?ﬂw MHEE-peptiReinterytiorsy deteemisieddlyanere phandedozen

H?ldfﬁgeﬁ %ogas)fmslvﬁfg t%&ﬁid@%cldbbn@%&ﬁié‘ c%ﬁqlﬁé%mf}ggﬁkty g)%é%een

st to cl ass
SBFC&@%} Lﬁﬁ@ﬁﬁ]& By @90&% aPPr‘P\HHE‘? Blocy aminggeid side-
chRdins 2Pthe. peﬁﬁdks The atnuricﬂzidlds cﬁ I‘tl(iE}S@ﬁﬁd fieitid igeihe r@ppdtive @dckets

V\‘;}eré‘I Bgrglf:s aggl]lc%r re&%ugso §arr tglnagsgi-ﬁ%b&ﬁl?%f Ehege anchors are

lmkquIIelahmIgISftlomﬁ PatﬂaluPG 26d PesTihuesatiGhiocnzofRMiet aads gt these 4

P Cl_%(rgﬂd%/% o7 % ggxgg%%azqmchz %ﬁﬁing b%&ng 09 ﬁ{qugp%g’@vM%A -DR al}fhc

produt apd ven o addetoralged s papside bydairg motibisnfined | herein as the
qule@sﬁmh@ BEhSnd VD Siipisindeh PR kR aﬁﬁlb@ak@dmﬁe &ﬁlde

| e eC|f| ockets qf
AR RE BB rmR P bestie b aRRv ond: dthieied in SEQ
I@I NO- 18 faitsamfgetio pepiidut fEQ [ThEOaN 104, a€ irdSEQIDMNE. 19 for the
1 P1ti f r ectihye pocket.s 5 wer
aﬂﬁg‘sﬂlgﬁ agt CL elof @grQelgbl Igggez%ean\%etf’ erlﬁfgfli };rro Ylgleﬁégt an'ql_g\ S%Q ID NO. 20
fot uhélaeggertlheqélda of BBR $DAV¥@s. 12 @cétlé demvedrfedramielanotransferrin.
positions P1, P4, P6 and P9. The conbination of am no
aP' dsﬁdcﬁt‘ior{a'ﬂsﬁﬁl en@f!ﬁf l{i’iroﬁﬂ%& 155 QQ&OGQIUB&{JS ifblving residues in

h- tabili bi e respective
ﬁ@%g dg??:lj‘ %)IaB?hoéi néigéeefl‘&ngmA@ﬂéat ipgpost
B.p‘hﬂ)dpr caessetl p\@tﬂai thi nbﬁardaﬁd a6 s (I -BS) i e and C-terminally

fgaﬁfgﬁcgﬂr?}‘; g ré%]or%scl)@ue@e &l ac éoqr{str 8@]9% ‘%f ﬁ%llﬁ gle/ﬂ}ﬁsf L%[}ger peptides

proeudaEon the grdowe,ahftrd@eaﬁoavn@mcesa ef efopepiiddseseith are tiisuming
wepigded in SEQ 1D NO 18 for the antigenic peptide
of SEQ ID NGs. 1 to 4, or in SEQID NO 19 for the

ant i_geni epti de of SEQ.ID NGCs. 5 and 6 derived from
vi meft finfcur 8§ @Q@?borﬁdhezereswr Ipvgatigmt thfedntigenic peptides

cbﬁ?irisﬁg 20f arDinQ akcld dﬁ@aencégelé’dﬁéﬂ ﬁ'aﬁg@’é' g¥&h Edf¥ting of SEQ ID NOs.
(0] S nal ene.

TR N T i
chrbony tofithearimaimedio theamd ndielgicaphcith T ROrebmiv b bindidgcapacity of a
p%gﬁ&@ ](}Ermeasﬁ@etdhoa{] @é’fénmhﬁ]l Re Eon&ﬁ{r%%k&‘ggs;a% f%sziél_ggce binding of a

aneric Gore-re

ei) ﬁ?mqrypepﬁﬂdarhé’eao%y T13184V41@63 idgdled IencReptidheinding with a
rEﬁ%bﬁ&Bl& ¥rf@bty RS Bld RS A E. ALGas} 11 fﬁ%[e%uleé—&’t@ﬁﬁ‘i()ﬁ%@lh‘egﬁé exceeding

gl rom i, grtave, thershy, ol Fonng access o e e

df uhé heveneiohadinkistitig of tHehgeppide $anding IVEHR doMpridid}e the four anchor
a%p%l ?ﬁgc peptides conprising an amino acid sequence
ed fromthe group consisting of SEQID NGs. 1,
2, 3, 4, 5,6, 7, 8 9, 10, 11, 12, 13 and 21 may have
am ngmgatid del etions at the amino or

Vimentin is known to be a marker protein in a variety of benign and malign
tumors. Together with melanA/MART-1, tyrosinase and S100, 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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carboxy term nus and maintain their binding capacity.

The relative binding capacity of a peptide is
wore@ssrsb by determ ning the concentrati on necBGHFEP2003/G10602

reduce binding of a 25 |labelled reporter peptide by

50% This value is called I1C58- Peptide binding with a

reasonable affinity to the relevant HLA class ||

Vigpien isebsevedsinpopds diffes¢niiasedrod rastessatd prystateprar@nema (Lang

SH]@t Al CFg)é&fteS ﬁtﬁ)% gﬁagglﬁ?glr ?fo@écﬁ/{éf %ﬁ@rpﬁﬂ ﬁl %%ere et %{ecli bnnhurnan
|

g%ﬁﬁﬁrﬁaow i pat élﬁgln&ém rﬁa% ﬁw%tsrafssae ek PRd- ¢-ecer

200Lr85a 874201382 ;arnlmmsapwﬁ% oBthnybrand ﬂnrtlemaa m{dchldrfs lymphoma

a%(? QM%HEIII@D%SIU%’EU er (S 0 e trhcél \%%’1 IIX r I et%% iVe fgl' v1ment1n

(Rydkgsr hatd., dma] Sm@@ath/lﬂ?énﬂ, ﬂ|1$4"s9l)out inely used to
trace nelanoma cells in clinical specinmens from

mel apayRpatients. Interestingly, nelanoma clones

with | ow i nvasi ve potential have a high vinentin
expr.essi on, whereas 3 ntin is downre ated in

o DRy SGeRL el o AR BHAR BEect AUVt o Ao iistion
fadtors anAmedhigDetreall Dhnﬂﬁ&%fcﬁlhlag B6ck reg8ded #E3nZBBYr. of studies

I s O R0RG5 REROPRRK RS S relsBarie IRTA S50y pyfls nt. T
(gincereh98ht 4aR2d 1k ﬁhewémdgtgahaw lpd bsthatdefisitioniof @ maw(grangof
t2ldsBliofd] oncdPeAsd ?B@tr%@s@a%ﬁ)n‘rlaltﬁaégf fa%@c?f)eIF Q@ﬂ ?ﬁ’ Kistently

vimentin IS over expresse
oY EieEPTSHEa 1T Hle}aélplalﬁlcélh 1RGS 1P Selakgn tioemmal hts@a@ meBngsEay: elF-4A1

oVBre@presdion $Bems do bR ortad® Ehiurd 5f nﬂaﬁﬁgmli%gl?s) and m1ght contribute

leew 5% of tunor i cal . Hod
R AR ?fﬁf@ﬁlpPAEﬁﬁLﬁlfﬁtaﬂ esser WM, She ).
B-ceII | ynphonmas are negative for vinmentin (Rudiger T

et dFN;indneiblegd8g Path 1998, 22, 1184-91). elF-4Al In
recent years, a strong relation between the activities

of tﬁr@!ﬁﬂe%&ﬂc@f‘ f%&e&%@ﬁ k8 a fi@l%(g{ -de nﬁe’ﬁgeﬁ"tﬁ% a%?]?ltonclﬁhépendent

transéornatlon een report
State pc @e%CqSﬁaéle@égW%ﬁlé% or@aﬁaﬁeﬁ&mnvam@mfbn%eamd/ or

1§d’tﬁ1vﬂtﬁdrﬁ<ﬁﬂlﬁﬁﬁ)r @ @és@t deBledY S8terAlgeneshitie 1d%nt1ﬁ&?«9§1%ﬁ are highly

. 64 27 he findi ngs,. have | ed
Oefs&eﬁhﬁefﬁeéﬂ%? @ﬁﬁsﬂwn@rﬂaﬁhgva fB1eae 05@?6@5%%&6
1ﬂ’daefe1tdnams1hablecgane mcbdmtglpaﬁ whaabteatified BvidAkuitBet al., Lab Invest.

S t over expressed i n nel anoma cel | lines in
26&?%% %%@t%%% rnal human nel anocytes. el F-4A1
overexpression seens to be an inportant feature of
nelﬁﬁ@ﬁﬁﬁé%ﬁkﬁﬂaﬁﬁ7hlght contribute 15 to their
mal i gnant transformation (Eberle J et al., Int. J.

Canq@¢ladQBabisterdn w@&ﬁTeA&me ﬁrsl: é_ﬂ}*lfaic@ Qié?l'tek?i %s&?ﬁec‘f’ WaRhRAh&in
nh% ne er ﬂﬁ%gbgﬁ%ﬁ% ?raancer g? %1 eSnS%? nIn contrast to the tumor
marker proteins vimentin, e]F-4A1 or IFN-inducible p78, described above,
melanotransferrin is expressed to a significant extent only in a few cell types: endothelial
cells in liver and brain, the sweat gland ducts and neoplastic cells (Richardson DR, Eur J
Biochem 20005 267, 1290-1298). Besides tyrosinase, MUC 18 and Melan A/MART-1,
melanotransferrin is routinely used as a gene marker in RT-PCR assays and found to be
expressed in most human melanomas (Slingluff 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 al., Am. J. Pathol. 1997;
150, 2143-2152). It is frequently found in liver, lung and kidney metastases of melanoma
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state includes a cascade of genetic alterations caused
by activation of oncogenes and/ or inactivation of

WO 003 RBPppr essor genes. Several genes were i deeit/EP10031010602
whi ch are highly 20 overexpressed in
andr ogen-i ndependent cancer <& | |ines. Anobng ot her
genes, the interferon-induci bl e gene encodi ng p78 was

PR ilmpettantn mickapoHapsferin is a (GR-apehersd surfarg ootemmnd, hence,
adceeld £64htibodMel anotransferrin (p97) Mel anotransferrin
was one of the first surface markers associated with

human .25 nel anoma (Hellstromet al., Int. J Cancer

198 ¥ elappmagapiieer Escognized Bt to the tumor marker
proteins vinmentin, elF-4A1 or |FN-inducible p78,

des Mélhetnadoigen recopdiacbly BrsliseMdlan ASMARTF Esis e knbwn dumor

- si-ani £ t [ V- . C e .
o (AR P PR 8 ol o G MG Bh s PYRTS kgt L. Fopatian
SdusdYliki FnRoserbsreas i EreceNad. ARidebrardSdn IDRS1EFP19(1994); Coulie
PEltE.QBHg}EQra Fvg,%% @617%, ﬂk%ﬁﬁel@?ﬁ?mg;i%&%%ﬁ@?g&%ﬁ?i@.} 2@%@5 5. M&laen

an -1,
E‘r’gﬁ‘ﬁl‘ﬂél giired ﬁ@&@é\@%ﬁf EBPRT Rﬁﬂspp@#sﬁéé%%-%ﬂa%»-
found to be expressed in nost human nel anonas

(Slingluff et al., Curr Qpin Imunol 1994; 6, 733-
740). Beyond that, nelanotransferrin was shown to be

and /SNBSS peflidt Bt PRLAER s « R RN Bty T, RO HPuty.
0$QUTINg cQBEerpat4 882 Jurh)as an mytstefl pepfidaranitiger Jo ankiasi heen separated

kipVieified friRG: Kh@RAYHBI AR 1IARES | &0 ORBiWRs such
02804/‘531330 O%%ﬂzpzoosc/ 010603 -9."‘%??&@@ 1855es such as

t.S. . .

PRREEMS AYRT| PleehetVaRo 5 ih SFle IRt Sissyiepsural fispitsy gagtrointestinal
tissiref aclsodyrihiidyi saclamchlobdRe®um, odacias siypieally, chapépilled @ssidered
VBl anoma_ant.igen recogni zed by T-cell s Ml anonma
SRR S tot T OatfE0 B EEredp bisk Bomhe e pryrint i gatpraly-
okagwimg rgrnic mblearies wgignwhichikik aniurdly, asficiayeh Breerably, a
PR IARR  Repti TR o B o oA e spoo AR Afbrably atleas
90552 st DA SRR 6 byt Mielght, e ik iof s igvaption. Since
a\@PtiE’@{haﬂs chMarhilyedynthesizLBNS ibeHatuke, sgjf {raMaIfaRh thdeomponents

t ei En? de Plaen, E.,, Lur ULE.CW, zi kora J.-P., .
the Al et hesy e pghtidajirisol g Semiropga prptide
id€udes, Butdohattlmitedreptn drigeiic phgtiderapatilé of causing opetixhideing a
U R rER R R S R R T
aptibpdisepar ated or purified from conponents which
natural ly acconpany it, e.g., in tissues such as
pancreas, liver, spleen, ovary, testis, nuscle, joint
ti ssue, neural tissue, gastrointestinal tissue, or

body, fl.ui ds such as bl ood, ser or.urjne. Typically, .

t heyf&@measov Eur@&ﬁ Prfadesgnalges b a%tt%amcm%gﬁvst@ e igféntion.
Theastm 7040g iayludesyanprieptide whick displagsntelfenqriontleispsctasithese
aﬂﬁ%y{iéhéﬁ{fdes. The term analog also includes conservative substitutions or chemical

derivatives of the peptides.

The term "analog" includes any polypeptide having 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, isoleucine, valine, leucine or methionine for
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occurring organic nolecules with which it is naturally
associ ated. Preferably, a preparation of a peptide of

W ba4iosn2ant i on consi sts of at | east 80% nore PCTI/EP2003/010602

preferably at |east 90% and nost preferably at | east
99% by dry wei ght, the pepti#&-of the invention.
Since a peptide that is chemcally synthesized is

aatherathesubstisuiien af eng Pokas ﬁhYCh@P]@b%f@ﬁém for agothgpguch as getween
ﬂ@tﬂiﬁ@AAcM 166, 0RFRARY glitamin@@n8 % PR & bBGREA B8 edifine and serine,

I so] at ed I'ncl ydes,
fhesHpetuEen 0%%?? @fé}ﬂcu& %p%sq&%nee arﬁaupgowsfe%agfqﬁ@neyhen or
Beisnbdtat tiogofoneceldiadesidug sudhusaspdrtit 83t be gluespnionsid.for another.
Such peptides may al so be reactive with antibodies.

25 g #:E‘r‘é?emcb&gr‘faﬂ(f% Jh%ﬁtlt%ﬁg}{" g?&m@f&%' s?.t%% ?g ofta c%erqmally

anti geni ¢

d@fmauafélsaramp ap@ptl iplhse o eon-dedysitiagbamive dcich c@hquaal denvatwe
REREE] §su.¥bf ecE P& BeptRRhEARH bﬁe BeRbtdERino Lol tcffr‘f,rnq]cQ[’&)arie‘?ﬂ'atlzed by

also in es ¢ ervatiye bstlt t1ons or chem’cal
’Efé?tf%‘?ﬁca\/tg@d&ﬂna? ﬂi %J‘@BEH%@ ePr?éS‘f-fiqufﬁ”Va% 6’@01@0“1@5 include for
d:xmﬂp]kd eBosa ﬁtyolé)@xlley ﬁhef&'hicﬂéreh aiﬂuﬁkg @ip amvwea@ Hé?h\faﬁiiédjﬂeba?orm
%‘S y 5 R esl{I,bSt tPetI 3 lk&{q L %nt s,Ca gs nces
escriped nerei Wh G ohe 8PS fP8 ?rggf%%ré)él ave
begloxgansarny gltqupeld,aloswgttyl grotips] avdtyltgraufswon onoyh gtdups. Free

éﬂr%}é@éro‘h?? hﬁg%e B4y gfgécﬁ% fo%é%ﬁts?%u%gﬂﬂ gnd &ﬂ?ltéé%psaclr other types

aspe pepti des as SCri erein ?g
ofestegprdpidyazides & res sl oyl grosis mag b daevatized to form O-acyl or O-

aaumtehwwesv fTHéﬁmQﬁ@ol@ ﬁﬁrd%‘éh A hishyle Wld%)watfz%& kSRBm N-im-

r.osine, jsoléucine, valine,
PesiepRaaBE- Abe freSilelas plsmiab 3G b asars dopse proteins of peptides
‘PEIEh EP2Q0B4EEG08 e natifalgnoidneting dthiosudlisddriviitived E)f e twenty

%Qrfda%? lal%'inc( QCX&H’ ?glhé)gafax%?es I£€ ﬁtﬂge fro r1neann1a E? scﬂlﬁs%télt cﬁgr proline; 5-

ween

bﬁbaﬂémlrﬁema)bbq wbestitutedr elolryrsme %mt}g&nstme majke substituted for
l§1's'tk?éﬁhle STH8nh Qeri RE m‘aﬁﬁe Baslitd £0k ﬁ‘le,s;ﬂﬁibxﬂﬁh 6% Mrulline may be

gi.nine or histidine for anot
%@B@?ﬁt?%@* §06f one acidic residue, such as aspartic
aC| d or glutamc acid for another. 5 The phrase

" conSkyrufatd, ea Ptﬁﬁ&fddtdﬂbdalﬁlne@ ofehd fredend ﬁﬁleﬁlh@l iseisSlhted MHC
SR 8t 51 B AT, B DPRES i i comprsin
¢re¢rerrs> acol wqseyk edtctpbrypdk grdep handistipgei SEQrIDMEOs. 1, 2, 3, 4, 5

i ds I r .
110205 1050 AL UL 8003 SO O i o
5P SEUPERIUA matr&@nfrtgrthelémﬁlmgecap@qws@nﬁ@n etlghgiong pmino acid

ot afis L @itBIH their gécf&@ﬁ’ée tBAUBarRE B AES bMAE b&RtHetO a MM class 1T
p-t ol uene sulfonyl grou

10 an%gﬁ}%%ig{ngfag@&rgg lcatWtWTYW%HNWVCMHﬁ §c1?1 substitution as
delatmhs«d&n‘aetrg’ IThgbintisg mag bt ytteghiaedss the bialing tapgéigtfdsnpared to a

@f&%?nce a%ﬁ??? %’ {) ap%&l%e e y}fn'%yld b&glg?ngrmvgtyh éf?g? ola%stI antigenic
peptide of the IhWIUQZIII@FEYSﬂSOI-@IOH@rhy drleasy bnegableps twaat beast three, at least
F38F oY A 1bALHvd RoHH MBI 3¢ We 2inBacid sequence while still attaining the

binding capacity of the non-modified peptide binding motif. Preferably, the modified

- peptide binding motif comprises at least three of the four anchor amino acids of the non-

modified peptide binding motif. The amino acid modification may be a conservative

amino acid substitution as described above.

An isolated peptide of the invention can be obtained, for example, by extraction
from a natural source (e.g., elution from MHC II molecules); by expression of a
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al kyl derivatives. The im dazole nitrogen of histidine
may be derivatized to form N-im 15 benzyl hi sti di ne.

wae\b®a/031280 uded as chemi cal derivatives are thoREI/EP2003/010602

proteins or peptides which contain one or nore

natural | y-occurring am no actdll derivatives of the

twenty standard am no acids. For exanpl es:

rEchgdmaxy pudém ndd pagodieg thalpsptide; bebiy ¢emip efrithesjs. B-peptide that

ﬁ)fn%cﬂi@é 1 ¥ys*9é?n§1 ettt e fsBlrde ¥l it paturally
REAPTS Ohrr G0 ehich o

e _substl
%%fﬁ%f@? 1Snéo}¢&@91bé>e%mttw1h ééFPﬁfﬂtedsfé@mr?@mP@ﬁdntéMhﬂcthmaﬁ‘eraﬂY

Qdcofiphfipt! THEreBEHbiRantZRpsHb igrbidb LBl £ REst bYsihiéh can be obtained
Tﬁgr%ofe |nre€?£%$anr2$gd gpljrdlncgﬂ}{ QSt g°a recaer:lnteo ained as

? ARPSAETaLS o e Rkan p Fflé%aélaeuPé?féf ures known in
detargehich npginddésdifierehtia predigitationf sde&%’;‘c&lutlbﬁ ”RhfnA6EAPhy, ion-

a aci d S8 sel ec fraom
LS A0 AP A3, BIHERSE B ke
Imrngnodﬁnr_mchr]gmato_‘gzaphygndmhle e, Theexettiof islatioese purity can be

RERLI- LSy M%P%IEH PBFofl e %Fﬁeg@ﬁﬂe@ﬂoﬂfet&%r f—ﬁfL@%%lyms The

term nus alnlngt elr g capac
ReptidenEyay baerepated sy aibpcall nbﬂprC@éwrue@ﬁesmlbqﬁy if Meyaifield, (1986)

SEEHR NS E: 40- ﬁﬂf@ﬂ%r?_iy%‘dﬂ@e@fﬁet&@h@P?t%d%@ G@sParld ﬂ@elgnhofer,
u a i cation

ST Yo \raTTUE TR B e GRSk £ hpToRF 12650 be CUFFg Htin
sihatien offinesolid phiisagr with abeutehaizd sedhaiet (Seevirirnghidigoung, Solid

' a e | de.
gﬁﬂ@@'e%ﬂ’deﬁqg?eg :jzrr]ltél%rc}ﬁ tRof:ﬁfo?J ﬁﬂcﬁ?\ﬁ%&h%ggc% ?(? ?%ééﬁi?
antigenic 30 peptide of the invention may al so
c onpfJ surther prahedimsab theantigenis pepijes oatheliveantion Aregerovided
&mpBASE an Ao RId s%&uélﬁi@%ledt‘téd/ﬁomgé éﬂoﬁgtcbﬁ’@&m@folftrs]glé nIgD NOs.

| guence ile.s
B o b e BB a2 syl et e Wik Hiciontae e
Bnefoecﬁra:bf’ty}xytéiﬁnmdhim&dnn§ et ]:dﬁdlhg Q&b addy, flﬁﬂkhd to a MHC class II
[jcses at least three of the four anchor anino

acggs of the non- nodified peptide binding notif. The

am no acid nodification may be a conservative 35 am no
aci dMiiliyseistegs dimers tdmstss ietheshpeagaman, hexeimatsent oligomers) of a

ﬂ@é@tﬂ MO Q48] cﬁﬁéﬁﬁlhﬁﬂ c%%n@l? o QBE'CB@gentfﬁou%)ﬂ?%‘g i defined -

]%%/ xtr qs on froma patural $Source 4

o IRREST p the ientien)it copjugalgdrads 6«’46@9 aiam (e.g., a fluorescent
20047, Q&l&%ﬁuﬂ’ﬁ?/ (ﬁ%&@@%ﬁé 86e Zatalyz]el arr@&ﬂﬁb k&atnghiy @'p@d)&‘uct that
Eoihon Rt O OB B aoRlur T af ot To Yy T ells foin
gibjdce(enta hvom piiensichentag Eelloufabd rebepitdrs nadtt uradpleyific for, and
?fe%gbfg%lﬁ%lﬂds sudh\%{%l-r%g&gs Repa‘agfglgﬁf‘ghlnhn%er ofbs%.{:}?'%%gﬂ r€ erly to

romco onent
bféélémﬁsaa Rfa M@nbpbseémréglg@dlcﬁ}orathhb@@ Tme@me émwobved in
f?ﬁmagitﬁltd‘ﬁfé d:f’s‘éas'é A aqa]gﬂﬁ Laaﬁﬁm%upﬁloﬁﬁsnﬁgog%&gélﬁﬁ ﬁnbers of
andar 0 purification
gwai%ﬂe els Faitee ‘&ﬁegﬁ St ghﬂn%ﬁ GOBISE &L 7 Gieasg Py the
EfﬁCeidySif dreragyt &If@ﬁa@@l;rﬁmw;‘ beé@&evel@p@dh aﬁggtetramers of class I MHC

x%llgﬁe%pﬁg 2 g[?.alglgry anI ﬁlﬁﬁ ((aigrti\yeld o I%gcl:rllj e Vlgus 15 derived peptide (Altman
et al. (1996), Science 274:94- 96; Ogg et al. (1998), Science 279:2103- 21061), and
corresponding class Il MHC multimers would be expected to be similarly useful. Such
complexes could be produced by chemical cross-linking of purified class Il MHC
molecules assembled in the presence of a peptide of interest or by modification of already
established recombinant techniques for the production of class II MHC molecules

containing a single defined peptide (Kazono et al. (1994), Nature 369:151-154; Gauthier
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I mmunoaffinity chromatography and the |ike. The extent
of isolation or purity can be neasured by any
wa@pproprsat e nmet hod, e.g. nmass spectronetry orPEIPER2003/010602
anal ysis. The 1o peptides maybe prepared synthetically
by procedures described in MW2-ifield, (1986) Science
232: 341-347, and Barany and Merrifi eI d, The Pepti des,
el E998h Prove Naflhdsad Sci. W dsA- (0% 1182811633 b Fhe clppsdd MHC molecule

rﬁ@rllorilierg %ffsﬁcﬁ%&lurieﬂc'j@n%\éﬁiaﬁeém%let‘éﬁl@% ﬁﬁgﬁ&éd b?ﬁi:ll%ﬁgth Ripha and
S Lon, or 1N sol,l se
1255 it 4 Rfene Seeliel BB eyl to R suRen e aRpqplular

cB}mmh:e(Sﬂ the alphdlaetibeta Badkd @rttle hlpha andPbes cleaidemafialthddorm the
" " 15,.I a fur h ment, the antigenic
%’é@?%‘h ﬂ% g hepe gmgln&rcg rovided conprising an

am no acid sequence seI ected fromthe group consisting

of ﬁ@qf@eg\@ invention als@ relates % angibodies, &rag@ents @ dgriyatives thereof,

dlx?ecﬁ:ﬂ‘% 2dd r@stivBhith 83 abBRSEsRER Eﬁﬁﬁdé@” The éiz%leﬁi hf%ﬂ'ﬁ)d%iocy for
anlngﬁgr Car Xy t erm.nus taining therlr

ﬁwﬁgar& &5 fsywe 11 Erndds displpred Peagemple inphden and Milstein,
1905 Nttt am56294 er fh I GIRMESrel, ModBRIonal Hﬂirﬁ@ﬂiﬁ[ Bntibodies:

TP RRIFL RIS GRodhat B e arin EE fiParnebodies can
H@lelﬂwlqlmbdm, deefatafly,mednodbyna, e an‘ebdtb'(fra(gfnehtsdlkel’m‘eé\’(hb 08, Fab, Fv
dfr foc RO g@ﬁlﬁﬁhé@”otf theaprgs%}l?gxtvon u‘?} I!ng}b? o bEh@nanifed n(eM?rhuztm S.et

| uor escent ol et or an enzy

b at?APV)z 44V LClive Reth 2% a1 PigRInFn @t;hOdw@éAu}tamL et al., Hum.

ahadks, (q997gng(r4;; 1k50lgg).of a defined wavel ength) can be
usedto quantify T cells froma 25 subject (e.g., a

at i ent ear cel,l surfac cept.ars .that are.
cpoche LS L%{}bwn BT P IR B G Sl ecile fcoding an
Mbitpéless Esantigediapeptideycohipghingursbgues cofel & ticfrdm cld gmup k@nsisting
i dj ag [ f.a di_ s@ase or
(Jf Sg@cl?t Ngbn 1,% 3,[4 t%hgcﬁ'% %llﬁ 11 15 e.BGAMQQtl ML vﬁeﬁ asa r];hmlﬁlc Neid
m@leflﬂeelm@méch tmanigEgnici mptld@wﬁh dd@b@x@ amtim 'ctmmpmg C@IﬂDOXY

téﬂ?ﬁnﬁﬁ h@iﬂtﬁﬁﬁld@qwﬂcﬁngéaﬁa ztldd'@ﬁuclpélggdfl@ Hlo-fecﬁf%l nSodifif such an

e use ul n estab t’he course o di sease or
Hgerppent ec‘éi]é%fe‘éj‘ft ?ﬁ@%féb%ﬁ SAEPNCE §QBiPHES RblpestpaeAmino acid

rﬂ&&aﬁh:ﬁﬁﬁhdo léﬁhaﬁ@e bﬁidir@g’l@ﬂ the 9@pt£‘de&§ & MHWHGss ITRhglesill@ Preferably,
i nfluenza virus-15

%lrso\?e %%G a& efﬂﬁhsalg& Oﬁf'ﬂ@%) Sci ence
274: 94- 96 Qgg et al . (1998), Science 279:2103-
2106:11)ftheandrea W@b’@émﬁlengicui mskcult isineyided ¢narding an antigenic

pepHAL DS %@Hﬁ%@gnﬁeg tgguc £ Jbﬁg IinMS&IIY wherdi§ h‘fe a tlrgemc peptide

conplexes cou e pro hem ca Cross
COFIIISRY 31 BRNE [agidsequengegelests néélm @eup sywisbpgaf $EQ11 &NOs. 1,

»Berense, 8fo, a0 papii,de afi2interest or by nodification
of al ready est abI i shed recombi nant techniques for the

pro l ec tainin
G e iR rtes {idsoBRseL i 10w REx dprising 1l o
R6%01Bd nudels adh anlueme mcna@am 03U RETAERROMI 09 HEQRence

selk@e8%rof the on?Eﬁﬁ’gg? IR 1 b@ﬁ%dz 352'5 FUi 8 810, 11,12, 13

95:11828-11
and 21, or comprlsmg a nuclelc acid molecule encoding such an antigenic peptide with

deletions at the amino or carboxy terminus maintaining its binding capacity, or
comprising a nucleic acid molecule encoding such 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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nmononers of such nmultinmers can be native nD!ecuIes
conposed of full-length al pha and beta chains.

w@\doe0s280 vel y, they can be nol ecul es cont ai ni POI/EP100E010602

the extracellular domains of the al pha and beta

chains or the alpha and bet a-¢hai n domai ns that form

the 5 walls" and "floor"” of the peptide-binding cleft.
PHEfsSIocentrokrlement operably liksd to tieaelsictasidaeyintnsdierending the

AtBQAR Pepti@d. THE HécoaHbiNES ckRSRAT cons@hidtels JEN@&%tt
reg%tlggﬁinth th; abéve SJ(E_\]g}Erslbe(ialonfneptldgecﬂe netrae

met hodol o roduci ng. anti bodi es

A S L I e it B fé’HEFOY\an regulate
Melespessmon ofttB@ Bucléiahudeeqlﬁzﬁcél&{todfngltlﬂe a]ntlgﬁnc@ephlﬂlé sfahe

rp %Q&@é?%ﬁ!@mé@ E+B?&'e? solﬁgl%gllg "By lél%sriog gi%lted to, lac

C ation
SIYHE‘?HB APeistdtiaad peamoteb regpois e pbmllambda, Wa@f pu’oaﬂnﬁyr,s and promoters

anned |ﬁ@ﬂ@b®ly&ha %h@\ﬁg}é 1fe'EI%QHEP&SS\MOkﬁd@l%oﬁal(eﬁgfe}reg or required

Fab, .Fv. or sc he anti bodi es e pres

PR ERTbFemEyts é‘i%‘%flebéu“rﬂﬁﬁﬁﬁ‘i lyaHed toplepderspqmnce ttermipation
(cﬂib&&)polﬁdmylﬁdnmlgnﬁﬂtahd,an ofer seﬁﬁe&@@ n@cres&m"}n'&rbreferred for the

i e a&%e}bw%ﬁ*fﬁ&n%@eﬁn he s Feihseqce in the

s systios Iawﬂh ol rdestoatiint @ieskaled ¢h thelaecthhethe reeitRgmdMation
Me_lllg% k&isér ﬂrefeﬁ'@é1 E}%ﬁ@ésfbn&%ﬁ{ﬂopgerﬁgﬂp %lf&%&é OB%ﬁEﬁ nsi System

cted rom roup consi s
0Sef1. It4W1 rtber be, ur%ersg)odlt@)at the exg_rgssmpgveat@d skeduld agntamj ddditional

@émants H@&e@daﬁy @9 t}Qz tRRsRE HhE sﬁﬂ@@ﬂz‘nf‘ﬂa SEfdn tﬁ@é)&pﬁa&@i’oﬁ vector

t.ide wt ions at, the am no or_ car
R E D ARSI FGPEE 181 o G S HBR ExPbien Al sich cements
imdloide,ibert ac robt hiwdirdubd &r%ﬂx@ﬂfﬂré}ﬂm&ﬂﬂ@harﬁi‘lsel&&b&rﬁqmﬂk@ﬁ' R will

ifgn?trl)ltet Beund0GES Qy (t> kﬁfngqg tlEa:Cl 181&? glcgﬁ %8%083’% gqlsﬂg chjtructed

one am no
Bing mvg@pmab@eth@da(mcelﬂagsow proticelstital) Rraeé esratieycially
dvagatilsol ated nucleic acid nolecule is a DNA nol ecul e.
Furthernore, an isolated nucleic acid nolecule is
an antigenic peptide of the

rovi ded encodi
!Onv g?f 35psek 85t9¥8dn&ewqe rellata?ééo 1 hosiergaisne or phest s¢lhinto which
4 hzeombinagem@el@@c@d bék@trudbedr@pii rﬁﬁrﬁfﬂtﬁ@nﬁ‘&elg acid sequence
RERUEYSR BB e S ﬁe fr%m‘%gg 58P Consist of SEOIMAO. 1,2,3,
85, 6,ThB, LAWidnt1,d aal 20, qraowicthisacid mete@mialeﬂecﬁthnglmhanc
ﬁﬁicgm%g de4gith &Q s%’t A Aliho ¥e ﬁarg te m1 tulg ?narllryt%{n(i:"rlagqlés

aci d ence enc an an g e conpri si )
Rindieg Garacey; cg@wev@kwcﬁ walecHe egqccniu;g wehgh sntigapiopepSES wherein

ﬂh@ah@lo deid gequénce4onfinstit leZst e g%ellrcl:cllgd)md %éié%c%tlo%ﬁ% g&g—lanée
or cQppri s
fdnea tfmepa@%oca Wf: Ras Thimlecu Geaorsinionlad toRe eapverpn
\(Rctou:,d’[ab bxen inedrtednTise st bélk ItﬁdnﬁlbrmladSWHh g ﬂ@lﬁ@@@@ t&ﬂ/structs
om%?gggde iﬁ? {hqsgln9enqu %l 1relé: && Ilﬁlr}ﬁﬁ%sec g eaF] grﬁ%% %gqlﬂéeﬁﬁ@d yeast
f@ Bhard m@kwoﬂeeagch ol ca}m% raeind byrwhiidhi thahindrictacid construct
c%ﬁl?ﬁ{gc‘tﬁe Rhade Qad 95 ueh&emgfge IR dlCedBni te %L:l"iiﬁq%%dde, but are not

cf oper ab 'l nked" to an expression vec
llmlte to, mlcrom)ectlon, electroporatlon, transductlon, or transfection using 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,
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35 Expression vectors suitable for use in the present
i nvention conprise at | east one WO 2004/ 031230

weFanABe2e03/ 010602 - 13 expression control el eP&NEP2003/010602

operably linked to the nucleic acid sequence encodi ng

the antigenic peptide. The rééenbi nant expression

construct nmay be a DNA construct. The expression

ESHVi8] Vestoshupiciniayisus Yestors edenayinupeeci@rsterpdsoirsemtatar, fowl pox

il vee@h] Fh@nillOr BXBRARBVRNs RhndlISeAYH P}e?er?fﬁcﬂ eqlgaryotic cell lines
sequence enco ln%gghe 8ptgﬁen|c p?ptlde of the

POl Tare @Jj%ﬂ OpFOS e SHQ fells dRtragtello NREAE cells, 293 cells
(AECOGHERLDSA3 1R dellé, dehdiitieeblls, anodRGtes BY B REh- BBAVRGs

an ﬂ%5ggpégébregions of phage | anbda, yeast pronoters
and pronot ers derived from pol yoma, adenovirus,

retrovirus or SV40. Additional preferred or required
oper 40§ prestntaneensionsiurhet poeviddsut mattednfor produdiegla tdHC class 11
hieBRelc REAECHAGRPrifiRs M PRI PLLIE QLRBs. s@l%%@%%ﬂy]th%téergﬁb consisting
S%§§3k§13§d any ot her_sequences necessary or preferrec o®
P Ob appropr Pab & Pr KhdbriZet3 ard ahdrsubs e artigenic peptide
withrddeaionoat e dhioUE LabExP ErfhiRRANEMERNING ithBindMRSdapacity, or
gxﬁte@ (bl lelf$§ nder st ood by gne skilléd jn tré ,
L atnh ?;rl]t gfrH% pg%} 2 Where S Ang A ﬁqqeélaca Feriging at least one amino
priéfreodifchtioxpte sshare danding| ofethenpepttisleviol b MERERMOMN molecule,
] y cerbt Wi | rt.ner be understood, . .
{ REp AR o ShRCY: SIABER. ik ol bl P BerP LB Polei acid
eMsHert 3 draaihed abpve gpdethesnditioms falpwimgexpudssion wémaid peptide and
feePteriggichOpeptile Fagh BXREBSH tROCMARRL Hedinn CONt ai ning the
nucl ei c acid sequence in the host system Exanples of
such elenents include, but are not limted to,
origins of replication and selectable markers. It wll
further be understood by one skilled in the art that
suchTheistlated and éleatified yntigenRtpeptidedquetsen§f the invention may be

SpRIGI Lo o (IR QAT

or are conmercially® aval
IRPE PR rent i on rel ates to a host organismor a host
cell into which a reconbi nant nucl eic acid construct

CONPMIERE bigdalgd metif part of the nucleic acid sequence
encodi ng an antigenic peptide selected fromthe group

consy sti.ng of .SEQ I D NO .1, 3,, 4, 6, 7, 8 9,
o, hepHigSSounele sprtig A Polecil illlippibinl bave common
gnodihdasuehisaes, dertotgenibin diap o, W:acte_h‘lsaﬁ;eﬂoffbfrg BSbRicomplexes
XV 1 i_nt ing it .
AT SR i L e P M e areglatively
gt r@ﬁl%ré)qf@ §_nﬁ/ lempaptarcide, Mokeevai hor 3 kide aimiimoofabe peptide are
SRYUETEEbIA MM AT ASp AMtidrFdtthe RBGe RN Qﬁirﬁﬁfc%_%@é%ﬁahﬁ%ﬁi?%ﬁh the
eﬁgance i ndi ng ?% the peptide to a class .
]%H(;f\é‘ PO REFR B Of thetes-rbecarinehgsr easisiushareJecategyat positions 2
drals9. éieln rdspﬁe td ;epk;rtiaﬂlt&r hadbr p@diﬂi&l,bh@rblscﬁﬁ ABthocidd tn_bhﬁally can
- ac constr.ucts , enconpasse his_i.nventio
RHEI LS BERG FORR 1S 31 FRRETTRERS ¥ ot hnpiiof ALBEE catp! HLA-
Abast 30 cells and prokaryotes, such as E. coli. The
nmeans by which the nucl eic acid construct

In the case of MHC class II molecules, the peptide length varies from 11 to 25
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
is located at positions 3, 4 or 5 in most HLA class IT associated peptides. Peptides eluted
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carrying the nucleic acid sequence maybe introduced
into the cell include, but are not Ilimted to,

worR@sosnpect i on, el ectroporation, transducti onPCDEP2003/010602

transfection using DEAE- dextran, |ipofection, calcium

phosphat e or ot her procedures ﬁnomn to one skilled in

the art (Sanmbrook et al. (1989) in "Ml ecul ar

Eraih:-DIA clasdd mplesuies pbare a brg hydsprhobjs P henches repressafed by

Bresse, pREBINNMAIB¥ tryedPhaE K ethiloRir, RuEhHE§q6lcine or valine.

enbodi ment’, eukaryotic expreSS|on vectors that

func on i.0 s.,are s of., .. ..

such TheRifen TG HRAck ok O pRen sl RF st AP igeblice binding

2004 Wb 3DbIASRN RGT fERPRGO 8f e GqZentlybtcueingdViA alassé allabic products.
i 3 h (5] . "

KRR AR RS Bl no BUROMI IR UFRAP L el B R Tepisope.

ﬁ@ﬁﬂébVW@@Hﬂmﬁh@ﬁwWV%Eﬁﬂmm&anm%eferred eukaryotic

cell lines include, but are not limted to, COS

cells, CHO cells, HeLa cells, NIH 3T3 cells, 293 cells

(ATCC# CRL15731), T2 cells, dendritic cells, nonocytes

or 5 Barr. Virus 5 transformed B cells. The

presgﬁ%SBHV% T%BAC Phrther provi des a nethod for

producing a MHC class Il antigenic peptide conprising

an ahepisleaticdti§etiethcengbddof thelirfvention ey de desfed for their ability to

SRRSh it ;{%%)roﬁlﬁat§5§1§ Db nlolecdle tﬁ/'mé]thoés l@owi in t?; g?c using, for

10, 11 or such anti geni c peptil
D @éqom%@{%plaf% makiclss and erthriieypeptifen witls amino acid

h@ﬁ@h MeRfcdl kS tHls O lleREfi LBRAGE eth of]tHe ﬁii/@ﬂtlé‘xﬁ] (Kropshofer H et

A RO .

SlohaVSet bii, Nhitmg 10951378, 9 pioicH e\lteonaivMIiC C‘dll&ﬁﬁs birldmg assay using
f\'ﬁ—r@%ﬂkse[ exﬁrg{gﬂ{g & l'ﬁge n%% bl 8?19}%&%4 %eplﬁdtes cd useg fo ver%fy the

con I*C acl const
aknaﬁgﬁbfml@@d (étmit éOuﬁ dbrEMBRdI, 2004 921 24dvii20d)
expression of said peptide and recovering the peptide

fronmd mhg%al/ss 11 refalife &ﬂhfdgrc@ JE%@*IOF %tfﬁ Tbﬁlelaagla%fd
and i dent fle anti genic r@ﬁg§ e ces o

e eha %@ntreféw B%ﬁe%rYB? iBF Mk 1A ]r?gtrFROIter peptide
bhe0WHChibivilde BEalaiikds). Wpt&l&blb&mgv@ﬂd reado@@b@RIHiBMto the

|f 2 ssoc ated,.to
el AP AT R hote Slesr Bl FeyePtes 95 sfitin oG o g of
sﬂﬂﬂmh@&mﬁi@hamapméﬁlstlcs denoted as binding notifs,
necessary to formstable conplexes wth MHC

nol egyl £Sne 1 l?ﬁ@fn'oqgsa}é Sangs b%'u@éc% t£4t QIR 4\4‘@% ngg& ides to bind to

mol ecul es are rélat]vely. s ort rangi ng

altsrRgtvsags ] N Conolsrules ior class 8 MEL malarales pthier éhan those from
PRk tHey wére elut&l @vxagmqefn&rthcm Sth thverdtién. mﬁlcﬁagmstod‘ mbtR8ds of the

respective a de chains va h the
Ivehtion using su nh peptlges ana therapeutic ethods. o%she invention, using either the

peptides or peptides derived from them, can be applied to subjects expressing such

alternative class II MHC molecules.
T cell recognition

The epitope verification procedure may involve testing of peptides identified by the
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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25 HLA allele, nost often two of these so-called

"anchor" residues are |ocated at positions 2 and 9.
wodohosr3pect to a particul ar anchor position, POIER2083/010602

or 2 amino acids normally can function as anchor

am no acids e.g. Ieuci ne or -VaFine V at position 2 in

he case of HLA- . In the case of MHC class |1
foickivate OfM-+pl Eﬁlhs dom e deshsupigctseaxpraseing tie M QOdasz @l
nddTedble GFahBest AR lll léi%cﬁrie@?&p&ﬁﬂ op‘cH'éQiléb{&C gnd®) Qontrol

nds of the in 0 are open. Mst HLA
S%Jaééeﬁﬂrews EEMC? aleﬁsgﬂfmg%?f@ 03 Etfrés%néﬂ’é‘ﬁ@ng nogs¥gpiRaas of the
disease eddditivigal cpmoltsubfests lPdn bé’dlpsd:\ﬁltlﬂﬁbdnﬁt%nﬁclff&l@d dieddsé 4hd not
egﬂg&ﬁmr M:HEO%’S cule otqnt%r pre region, however ,
ave

varra ance m'the N-termnus of the
peptide. In the rmjorlty of cases, 2-4 N-term nal
r esileiersBe piseasesde.gt Heose wiith ancgt@ mmbEmoepdnieet) Respansihoress in

theShal gsceBoof 13stlsQGREE gutaﬂot PP @U4Ll-oﬂq§ell§ of gne%nﬁol du gf%\%tdescnbed

HA clags 11 associ at es. Peptides elute
£r93 mnﬁ@?tﬂmﬁ’@%"@ig’@@@e relgeant pepiidq IAaDRPIEIRESBat
attivares|GEpA4 'Es%llihh:{tftaﬁl nht@ej'p&dfr@@élj obkfacBibaftitBh Pélevant dlsease In
thee? ﬁl?sgaﬁs:gstn & Cé <t %’émsf’fcglgflgﬁlé %‘2 aﬂ%%gg ﬁgtonyf:ﬁ-éarpe component),
sipaiar paidernaf desphesivnasstant] yyoe-refpoasiveroess toethhddBaribed in the

?égzglﬁfs's&n’lgﬁcetv&ﬁﬂ@?%éag@thg f}i}g 'ragvanpﬁt%ﬁt{dﬁ\‘i\@in %bijco} lf]{faq\’é@tivates

equent occur
Chtdtel réls shas gae mediateipmuniipior edaﬁagepr,tahtnaemdwrwge in the

sf[ﬁpﬂoﬁns\tﬁlthéj@géag@ in peptide sequences IS Tepl t ope",
avai | abl e by vacci nonme (ww. vacci nome. conj .

b d dentified by fhe nmet

b e £omaelio FoRt e Loem 1ol b he selied ot
the artd Fooestalnepla pyirobppdrgtheraVbicod hemmnlitleaodetie (BBEMﬁy can be cultured

3 t sol at ed
“’@é ﬁggﬂéﬂf’%@adﬁdé@ n%ﬁg‘tlcg)%gp&i %ned?;rhglr Sé&%r&gge Tespayises
nsﬁ%tﬁed Bbiees-» iBeupenssien of %éﬂtthmidm@mtmdm DNé&nThdtitbe by
pkﬂﬁ’erﬁﬁ hDdelfaré OOl MY EME taﬁﬁbét’é&@dp%gf(}%r eﬂen?ﬁat n%lCDél-P] T cells

1992; 175, 17 1803;
PR GPMG gBg! a5y Crdgd b bip o sl el bind o the CD+
niddauleeonlth T, ceBs] ther8BZnB80fIng pq‘bh@faﬁ!ﬁh' df@lllé’latt@r @I?B&t%' c@es, the

oP AP A AP BR S RCPLr SIPLEIR! D iSh b

AlthmativdprED4+ €delbpiah bp @ufified fHomIXBMC aald. testE:MB@pﬂohferatwe
r%PQszes gogbl‘;éféﬂde} %g’gb) gr&eg&t AP Ic'essﬁxg ?hdﬁr agaf%ﬂr\i’a%e MHC class II
ndi ng capa

eis
mpdecaeny P ¢ e E@%&%Fhwe@mmaﬂycrpphérg@ﬂ we dendritic cells,

obivhdiergNot. ¢ ahiehiisse fnere@ftal%d eapﬁﬂéal %en@aa PO%B-Fshocytes,

value is called I1C5 Pept | i nding w a
MRS AR BIASTORBRESS ?aﬂoefléﬂfl éeﬂggf Reetly afm e oge%crtébfsexmess the
MidCetusd & snalédudd of ihbidt Maﬂhﬂﬁsanr@pre@%ﬁ@&(ﬂéd@i By deldtitibe
6111(%%91’1 SﬁlCh & ecules SIn 2 c%see]; e elﬂs:(? capn? BI‘IOI‘ ?0 the assay, be rendered non-

proliferative by treatment with, e.g., ionizing radiation or mitomycin-C.

As an alternative to measuring cell proliferation, cytokine production by the CD4+
T cells can be measured by procedures known to those in art. Cytokines include, without
limitation, interleukin-2 (IL-2), interferon-gamma (IFN-gamma), interleukin-4 (IL-4),
TNEF-alpha, interleukin-6 (IL-6), interleukin-10 (IL-10), interleukin-12 (JL-12) or TGE-
beta. Assays to measure them include, without limitation, ELISA, and bio-assays in which
cells responsive to the relevant cytokine are tested for responsiveness (e.g., proliferation)

in the presence of a test sample.
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The sanme binding assays can also be used to test the
ability of peptides to bind to alternative class |1

worid4nsl2ecul es, i.e., class ||l IHC nol ecul es opP¢CBEP2003010602

those from mhlch they were eluted using the nmethod of
the invention. The di agnosti<lmethods of the 25
|nvent|on usi ng such peptides and therapeutic nethods
of tAéernativetyt cgnkinapraticton heCDdhdymphedyitadesn be directly visualized

BeiRkd 14 %Hﬁﬁ%ﬂﬁ?&@eﬁp@mm ang?lol I&H%dt r%o subj ect S

expressi ng suc ternative Iass | ecul es.

cell recognition The epitope verification procedure

may involve testing of peptides identified by the 30

met hod of the invention for their ability to activate

CD4-Mdrevetd thp @plaltat airtﬂﬂgsmc Ee;mdeﬁi @&scrivéd lB’efé‘ﬂ@'fhﬁhQ:}j Ael He used in the
ces. either ti to those. i i e

RS PrRvep et tre? %‘3 P %é’ﬁ%aﬁauPﬁgfeliag?ao CBRE™ %E%%ethe

presem i nve
Rieseny B e tignpvites inedfugtheupnbddipept ihdestizasnpéfitidedofi the

hi&tRh S LM 1h eeﬂgérﬂ)glszﬁ SYiBhRGS ltI%g%‘;e?g 827 éé%‘_atigg}réfc rably of

peptides are then test or therr
®eITEP2003/ 010602 -16 ability to activate CD4+ T
cells from(a) test subjects expressing the MHC cl ass
Il nolecule of interest and having at | east one
synpt om of the disease and (b) control subjects

ass Ll nol ecul e of interest and

havi T Asggct O?rgf{e SHE™ antIWethe’iﬁPS‘é%%%urp%ed FFT&H&?H%@M& the
ig %}f@gmelmmbpemid@sae\msetdwtoszycqnmampatm‘nti dgemdt &@aseprftdably

M8hnoing let?xﬁsén'agthte ae‘ggsgg%t%@? mla;' b?ﬁ rg&w %trrhlmstered to the patient,

interest. In sone

13696%5@1@@%@@%%%@%@@@1 ﬂélgcsMHc mchesulgBend provoke

ac@VdtRnf Tt RES folloRk&BY ¥ Blim dARfted l‘?ﬂ%ﬁfégteg%r @ cdilke
contr ol subjects described in provid

compLaRISY, SYLAES AN Ahe el BB e
bagddt aralDE’s. Iprtbllimase, awologxadetoddriged Rent pdt%em&hfnodb@@@&ﬁay be
t ganger ek in
AP B UatR( B o ORIl SO
DsRtideseauerces. @gﬁmhrvemé@961aﬁwmmnstesplgme;ma,amxsbmmon of the
MA@ 14k SICdsbRpfed Pephiags oﬂ%ﬁ@fﬂe@éﬂﬁ 1&%9&@1‘? GRhBRNAL comll%matlon
at therel evant IS an epitope

‘%E}dﬁk@g‘% gléss cserizted aPH&%m%%ﬁPt#éﬁkIm@ inihe ATtEga)ths used to

pukbve adid@ase oo tllogaheit BAZ lof nﬁlaﬂ@ﬁrfa%ﬁ@nﬂs fButnlﬂﬁrly,SM@]léchi@ﬁ
n%leél.pes vg\ ggc%dggi?eerggl Vagt pe}?]tuiﬁs Eg:?%gégr%%ﬁdm g ygctor in order |
to hr@nsfmt tuimor cadikaltpsetranifiwted tparor pdfllfs mady el foeed with DCs. In any of
tH&@ Qﬁéé: Us;G ) cpg%%hgg% ﬁP%Mg%aﬁ‘E?Q%tpfes ?r%"iodqggx% ds tl}eh élpropnate MHC

and
! qui??séﬁ’lgtbie @émm@gtp@dé@ shetumoy Pé@erﬁ)for teiggering cellular and/or

ahﬂB@d)pﬁfediatteﬂnﬁﬁuI{é’rehﬂon'sésr&%ﬁh&'tH@tdn%to their DNA. That
t he prollferatlng cells"are CD4+ T cells can be

ells
t eStT% cf%s ﬁ restrlctec? Hep]ngr%talagggens o-ftthls 1c1:1vent1on, or analogs thereof may

be used as a vaccine either prophylactically or therapeutically. When provided
prophylactically the vaccine is provided in advance of any evidence of melanoma. The
prophylactic administration of the Class II restricted melanoma antigen vaccine should
serve to prevent or attenuate melanoma in a 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 include, 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 afflicted with melanoma
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20 fromthe PBMC prior to assay or by adding
i nhibitory antibodies that bind to the CD4+ nol ecul e

wo@rooiioa1230 cel | s, thereby inhibiting proliferatPOIEP{003/010602

the latter. In both cases, the proliferative response
will be inhibited only if CD4¥8T cells are the
proliferating cells. Alternatively, CD4+ T cells can
Beviousl Vfrf:se@teg podileBNErean sk fos reatctimenqsr Whieh grasidade

t | )
gg%ggfaﬁl t?ﬁ g§§1&qpfﬁ;o?gc{%g t%ﬁhgcgglgﬁflﬁpgﬁt swarﬁPngnune response to

HOAPEI R IFEseRt HBe§wee B3y tiemelangriag bhaycsine, which
aats aheimdmmmﬁ:ogeﬁj Ihay be Deelwbddl IpsatEben cﬁB@r&ﬁfbc&Hi@tmﬁrecombmant

B8 158 e BRSNS
@mdmgcfgrgémél]@ls il lextpln@dsndlir@mmvem,assa dulturmdu@eniaelnof

!:cmtﬁﬁﬁ'%tth@ Expgps%/d X[Q'Ee?ﬁascwtefya@ﬂ% ﬁ‘f 0gen is a partially or

eot | such

i"%é%}&bé Iyl leérrﬁwnhlaarttt%of&gs agfptld@@rraemlae ﬂea;feqf@ncczbng fora
OLed I k@tadtby ﬁleﬁkﬁoﬁ{a%ﬁhﬂﬁﬂ tl“h%?chem?oﬂpeptid@@hﬁ}r BY conjugated with

adiation of mto Q% an al bﬁﬁgatlve
f\%‘ﬁ’g BYeiThey aéﬁﬂ“mbﬁf‘%? V‘flé’roé?ﬁn oIy Of YA PiRBhYERg EnveRtional
mlethodblbgiesT cel | s can be nmeasured by procedures known
to those in art. Cytokines include, wthout
lim T%Eﬁps tﬁéﬁr@geln?meﬂtl& éﬂf%lﬁi@ 31 ph%ﬂ'&ll‘ﬁ’g&%r ccgnpom 10n

(1 FN- ganma terl euk
?Wt%}mné@l@l eiﬁfeglv(elam@}lt of e @ntiganid peptide qd_mnlﬁ)s)r,lg the sequences

depi@ed ﬁiﬂﬂ@ﬂi&@s’ 1—21?)4 876, T&; 930, el B, 1ﬁ§@¥§ ats %ell as these

ure em.i ncl Wit hout Timtation, nd
qu(ssdgggrg E eHOWﬂté afe’é1|0|<§ cp Q&F%mw&r@alm@l%ﬂwéwdmg
ciphcilyi, med af eccep@abledxipient, aﬂ@@ﬂ%lr Vﬁ@l@ﬁ g Eff&tﬂe amount" herein means

Bt B b poela s B S RE RS IS RiBT st five Tesponse

egpirok thedumooduch o ﬁrrwntmhddpymbhm theteptidansddethe administration,
e rs@x%hlt}yof"th§ HRkdse &b Qé’até@&rfdat‘ﬁg Ig%ﬂfélrﬁrconfhtlonf of the patient and will

i mmunofl ugrescence staining an
wiedbiaege fren | sottamednafiricgenple ipegse pﬁwt@ésbmng)@dded on
befprehand my be used in the 5 diagnosis, prevention
and treatnent of a disease preferably of cancer.
Therefore i.nventjon ovi desg | X i
{ U RB R BBl ERIeTE R g GaIeC MBS PGP R piffred saline for i
anemﬂkmmndphwmﬁem:ﬁsﬂheﬂdmagmmgm@hmmpguem%han and
treatnment of a disease, preferably of cancer. 10 One
as peﬁltorf%ferﬁln)%lnlnQﬂtemchng?%siao%g]\s{ﬂ%%%ﬂ f;orQHé gl%égdtive vaccination
erein qne or, nore
el Vit rredigpasition t@a@eplﬁm@rpatheethﬁ@palgtaqahmccmatlon of

ﬁ@]{ﬁﬂ—‘eﬁﬁc Rieterabimatiog! W&%eaﬁ?b&tﬁ'a%tl?fﬂi%mﬁﬁ%atlon,1 e the in
rel e

be dj.rect|y.adm ni stered
B4 ?%thstgiﬂﬁn é?g ‘Sﬁrﬁﬁaﬁ@esga F#?lt:%%wwmw rﬁgmm%jgge% in the
bdtiedt, aoirt mvw&m@elubeSn pm@hom ¢ @kem l@@gam@ﬂpaﬂfbg@ﬁs, and
med b T ce
oS RlaaE T helsf 8 tha BERURS T pautRledna e fladst coar
eedly Ob@tgbgbuszgdallbmnetd@ngshe ralsi winclofiresabseiqnesly re-inoculated
into the patient.

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
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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based on DCs. In this case, autologous DCs derived
frompatients' nonocytes maybe pulsed with the

WO 2008931280 pept i des or reconbi nant protei ns conPEi/AP993/010602

the rel evant peptide sequences. Particularly, in
vacci nation agai nst nel anong; 1% conbi nati on of the
IMVHC class || associ ated peptides of the present
prepaatioreronlipohoues. The immuongrintcaingmdieza can bl mvd witlas s

ﬂhﬁ%@&ﬁ%@éﬁg afc&gﬁ[bl 'EH Q%cggagg?ﬁgsﬁié%{‘ %W?fellnqg[)%%ﬁtsaaﬁh
wﬂ\féﬁtﬁﬁﬁllplamcmﬁfst e sf ww&r |t§€ vaggiaf-eihe laéqr@an horéminigered
a@%ﬁmg%%g%% $hBultipleciRide sBgul N uliYe Bfel bm&a@ Q18116 deparate

vector, i n order Fo.transfe r
ssssa#lrcgﬁgaﬁ@es aqueRHy of wuiecs Vﬁwgb(‘féom&?i@t%@f% ) s followed by
furthangoses at shb&qeerﬁaﬁﬁésmtd}mis, peesant tongainhen beteneatiorce the

i&qﬁ{lﬁe eg%onr;e Fl)éét redls e 30D E{%prﬁuﬁatthe{ d05€ ra%pe)r severa months. In

m ni‘s ere
qnyrcasey t}qgceqatmgntaegmwhawll dmﬁ/ndron thetdésboubg ehieithidan dlae treated

¢Mﬂge£&§l%ﬂaﬁ§né‘% Ex%‘ivrets@@f th?ﬂ?ﬁl éThe class Il

estricted melanoma antigens o i nvention, or
anal ogs thereof nay be used as a vaccine either
prophyl actically or therapeutically. \Wen provided
prophyl actically the vaccine i.s provided in advance of
any Bw slencecdaficiiebapositionsT ditefoﬁﬁukafioﬁkyﬂ tA€piegent invention, both
%g%tgllll’? i at H?or of Jnhlllesa co?néoshsle a p%erg%/cgéﬁ%gg?g | ?etrggrg% gtagove,

ant i gen snd ford
tg¢theromsh one ar mm}diarmlawuawépﬂye:fceapﬂéﬂe errtied angmptionally, other

KRRk mgfe%ie%lesa%ycm@mma& b '"géae[{tgﬁ%" hQhe Eﬁk@mg

are pr actically treat e vaccl nes of

OpRRALD %v‘@lr’ﬁli‘ F}&Pthwa%fﬁﬁ@gtwf t@d@ﬁﬂ#ﬁﬁ%ﬁ%d Refcdelrierious e the
RE 1d’ﬂ1@fhe|rédf1 Tl&dfoi‘rﬁultaubﬁl‘mﬁblﬁ ccVMvteﬂlele}tl)f B@pﬂeyen:?écﬁlhq{n‘x’t sage form
umgns W i ca
BReonp iy el Yol it naPs BB acrha
af fli ct ed with nel anoma WO 2004/ 031230
PCT/ AP2308/d3 10403k the 3t8p pf enmgugsingo nwsdeti@dthandtive ingredient with

ﬁ%%ﬁx‘?fe%%&t oﬁk&ﬁte&%e BF%P@J&&Q&& lr\lléég&ig B 1A, éjﬂ&gl the

erapeutlca € vaccl ne |
Faulsioneaie PEerpd bihvaiamie @r&dﬁg@a@y ltm@ng m&@ﬁssoaahon the

@Jﬁ% we@é&&@m 11qlﬂd t:i}ﬁemﬂr ﬁ!ﬁ@lﬁlﬁﬂed@)‘ha%ﬁﬁkk%r both, and then, if
mel ano ehvaCC|ne Hﬁ&t %g an | nmunogen,
RRESSSB a@@ﬂglt eB&dluCWEOa"thédF?l REPYEteR-ansf ect ed with

a reconbi nant 5 expression vector, cell lysates from
cel | Bortmantsdms ctigablefotr I‘mtaavemnimjtnaamsadwp pdsstamRowe ot Or

Elﬁ%ggﬂl{&ﬁ?zﬁ%dmﬁﬁi&r&lo Sc%nlzémén‘? tc%hqﬁ)trﬁg ﬂﬁie%@%?@%s%@lhggﬁi‘of the

ant
pitige mgmedlmttveﬂh@ﬂutms yvhlqhmfe preferady ee@tqrsc withala blapd of the
REipi&Hbrica "t‘&ﬂn"ﬁh!ﬂYorﬁ %dyf d eec@n{réﬁé}m?'ﬁ?éiﬁtre%yo&%om1‘r;jol1d active

eptlde or anal og, t hereof enpc ass
ggsedium

gtackqnt R Waiek FAH BRI S P glogica @%E’aé’??iﬂ H8stapees g
&ﬂyrl@é':‘(ng) 0jl- g g @W‘ﬂintefhnllﬁhé lik®) phdheding obu el pHSdo@{;ﬁdble with

n l ] Osgéﬁ)rédégonsr?o promce an aqglel”cl)\{l?gct)lu%J SI n%d st e%rl]mtg a3 solut1on
sterlle These may be present in unit or multi-dose containers, for example, sealed

ampoules or vials.

The formulations of the present invention may incorporate a stabilizer. Illustrative
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

stabilizers are preferably incorporated in an amount of about 0.11 to about 10,000 parts
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Therefore, the present invention provides a
phar maceuti cal conposition containing an effective

w@ewyns12ed t he anti geni c peptides conprising tPEI/EP2003/010602

sequences depicted in SEQID NG 1, 2, 3, 4, 5 6, 7,
8, 9, 10, 11, 12, 13 and 21,-z5-well as these 15
peptides with deletions at the am no or carboxy
hyeweigntser pait ity aveigh gf ineiinodennHitwg or ﬁ&ﬂ&@thbﬂ{ize]:cram tabe used,
nt. o kgier. " ect i ve
Db B e bREGH Pl PRI gl s are
use@ &1 fqueony sadnidenstab thepaTapgtaeongen tedtioncinid\pd!. (Tbe spevifes osmotic
SuRSsf LB a § sol R iAkenam . .
@?&éi de Elgtg‘ﬁ&tgﬁg “adni i AR ko FREHE PPt Mot 3.0
qless Brefggalli in thezangs oh AbPYRE 9aberhl 2 et pbihs agreous
doheiopeit bjntted asibavvithin2Be tigigabf 3bdu@p9ao hb&R 910, Heef&@bly within the
/m n.case o [ ei ng. | oad

[ xanpl.e ] f tides b . ed.on .
TRkt b ot (R R B RR o BB PR ey hop o gfsorption
agantiney berasedbe phosphate buffered saline for in vitro
studi es and physi ol ogical salt solutions for in vivo

ap lp : TGS e QA8 invleﬁ‘ti(gpﬁsoeé%ggliemtwse SERB aﬁ?%%lgéﬁe%%iagfcomprisin g

, be used faqr the eventl ve vacci na :

& 6RBES APt SRS BDINOF 010 1 aREGH Hsieies She ysn of frgse peptides
witie delpeois £ e 4366107 3irbORy REmiMieARliAGIHify RRIHRRiRg capacity, for
&%@cch?aglon% her.ei n nﬁﬁns.botF a%%;ve | muni zat i on, N
fie manufdlurt of 2 medicaman T S aleien theprofiectivanipausciivs antibodies
@limgntneagells withtiaut-tiunou nectivgpan seotbxi €T tblls or matuds killer cells in a
RBatiLept, as in conventional vaccination protocols, for
exanpl'e agai nst pathogens, and passive inmunization,

i. e the use of the peptides to activate in vitro
ant i@ fphergmbodimerte Eheslse pf thgtaptigepdupensidentdropisied the

Rgiecks ddpitted InSEQMD Mlosart® 13 URREAUSMNvEY ad 1Rz LALGTHhAE ﬁgptides
Vgﬂ%gﬂthe pat.i ent. The techni gues for th @{e aratio

Rons 2k theranyne oF FELOG ErRmaR R R R helr Sigdingerppeity, for
thh maanufacanld of med'mlsméhttfedprepa{th@@ﬂ’maﬁﬁ%hﬁlaﬁ@kﬂa,b ngglulating
ol o . Raven Press,.. or, .
(G BERTERL R br TRANL SHodic Y BRhe Bl LR LP el Brdvided
Ver | agsgesel | schaft (1991). Vaccines are
convarnpiirakempopimgpartbeiuierof o AdHCoulass Bfantigeriepethleesmprising an

im0 AR B AL AT D o

t he sol.i

mi@lfffﬁt&ffaqff&tm%flﬂ%af%qﬂt frppesRERS oTHeatinglumdgaseidy stimulating the
proguetbnestipsoteativebatibbdiedoriiniun R IIVR CBOIT edlsliyprovided.
acceptabl e excipients, such as enulsifiers, buffering
agents and adjuvants which increase the efficacy of

t he vaccine. The latter can be adm nistered according

to single or nultiple dosage schedules. Miltiple dose

pr o\Begesd that,ghq methmdanf sheinerdivsas beagploiterhfoaiditigngstia purposes.

1AUAR NG dRheRNhe Qﬁﬁ%éﬁzi‘d' p’égﬁﬂesf S ﬂuvmugn?mtg{? ?Tguieglég response

followed b ther doses at subseguent .

PRHEISY |t@,d¥ ﬂl@&gé%"@f of a theraryitcarsimsy Essentiadlyng baseling value for an
antigenic peptide can be determined, then a given therapeutic agent is administered, and
the levels of the antigenic peptide are monitored subsequently, whereas a change in the

level of the antigenic peptide is indicative of the efficacy of a therapeutic treatment.

Furthermore, the antigenic 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
disease and its progression.
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i mmune response and, if required by the subject, a
further dose after several nonths. In any case, the

W e@ansesd regi men will depend on the responsePE&l/ERI00E0602

in the treated patient, general conditions and

progress of the tunmor. 10 The2lpharmaceutica

conp03|t|ons or formul ations of the present invention,

bot hlhereferey ghearse nhe YA dlagsdi antigeair peptide comprisisgamamino acid

s@&ﬁérﬁ@ Qél&t&?ﬂ&ﬂndcﬁe g&du g%ﬁsrlgt&%d)f@ﬁ@@ H\IOts OBR P38 dW1 Ll 2 g

Cg Qr. nore g armaceuti C %} acce e carriers an

pAROsHamapk ?rrféflceremrpggé% \rgferahlys Efi usnoba MG class IT antigenic

pxatide of ﬂﬁ)nwﬁﬁm&bn hea dagaapit atirker fbﬁrg%laﬁgﬁﬁ nssﬁro‘?fde@ efsPekially
redients of

PRERRTAC s RSt MBIC il lfiesh PeERadmmnpungtonpino acid

*@W@ﬁeleCTmfrémrthﬁgQUP onssisteng of SAQAD MOk 12 40 13 as a diagnostic

RLESER: ' it dosage form and may be prepared by
any ngkﬁg%&ﬂn#¥ known in the pharmaceutical art. Al

met hods i ncl ude the step of bringing into association
t he 1tigrallynibe asg it MGG dass {hantiganic peptidshdomiprising an amino acid

s@q).lﬂsﬁlfcb bdiéces] Roia thé ﬂ@ﬁ RoRGERE DISFQIININSFI B3 13|a@ a diagnostic
Ig 'ﬁ the 20. forméﬁ tions are prepared by unif ﬁ

Y 0¥ TR @RS B RN @ into association the act | ve
ingredient with liquid carriers or finely divided

sol ilhectnventos abo imoludes dhred uschef, the fmelﬁh&ﬁﬁﬁqsﬁhyn polypeptide the

a%ﬁ?&h@ gt %Stih‘%s Qfeocgelfﬁgcl‘l HB%nO 2t 18 r%%ts bk & fﬁéxyuqs&s%tnld JHOpiLgring of lung

ons sujta or ‘i ntravenous ranu
cangsE ut he eyipnalegior th%ﬂ%ﬁeﬂmtremaﬂlvmﬂtmnstsrthatl Pfs reside in most

tizOHs BFH ety cﬁﬁfﬁ% b}ﬁ%el%&rddti%eﬁsqﬂg Qﬂ&lﬁpﬁgéﬁteﬁ%n%fvﬁ @ﬁeaahzed

active ingredient wth sol utlons

eﬁﬁ%%?%fblfyeﬁ BEBHI (-8 PRCIORIAST 98 dellewrd rhycpprsemfation of the
pSUCEhseﬂafmmgér&;t asmﬁtlﬁawmmm BMQ”III endlbdnlRl BR}RE stMies have shown

d
R ARE Bl TR eihsPha1 tSons REiN Poicanielbet Rt s rolecules,

1&§h33@(§]QHﬁY ot hiSQ‘?( Iln@teoré ¢hagabudin@. @@ivhe pgjtglmlfft&n wiiich thiveparticular
ﬂeﬁﬁ@e v ddé?ﬁ)é& g i) %Heﬁfrgdngﬁog oo nw hgmdes but also the

si ol ogi cal .conditions to
CQH]einnéng RIREFIRSERE 69TV RiE @aﬁkéfssfet yng @ancso st erile.
These may be present in unit or nulti-dose containers,

for T&]ieae{f@xleel,n asiﬁ&'h@xdem’t%mﬁ@itl@éf thé p Izéke?}lt%veﬁhgn, the use oft
a ons en Lon may I ncorporate
a0 (i AR e e i S S provided

polyethylene gl ycol, proteins, saccharides, am no
aci dde diagnesanpt aadlscias¢, p@fedlaldy gafncancacicats bshimabe rtqzy exam1n1n0

s36i Bidf oo 0 q

B??frg bly daidf > to, g g W'f)o% ?t?dea%?]e%ﬁtp‘t’in anarﬂgr Sfe{ a” disease,
PEFCRBEUOT GANCEr oy aa‘[?@@‘f)’ Ofon@b@dSpsrrciksilmmcrzt/ltm&'gl@munosorbent
a%@?—d ER2903( %@@Q?blot@ﬂnﬂﬂm@?ﬁegﬁ'itaﬁ&{s eﬁ‘ﬂrl}nrﬁb{n dyg:fe A test
I'TTTI’}O%B or m)rg tgxs I zers fare tO USG
ssHRle taéll 1ngm§iﬁ% 1sia§sefﬁe {5 IRjesRR e fring eﬂ@rthg the expression
applxci 41 etteakionein dhepesitidrabi|d pelypetid® or a peptide of the present
invention. An alteration in expression of a polypeptide or peptide can be, for example,
an alteration in the quantitative polypeptide expression (i.e., the amount of polypeptide
produced); an alteration in the composition of a 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 present. An

‘alteration" in the polypeptide expression or composition, as used herein, refers to an
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used in aqueous solutions at the appropriate
concentration and pH The specific osnpbtic pressure
wo@Roogmsn3@queous solutions is generally in thePCEHRE®0D610602
about 0.1 to about 3.0 5 osnoles, preferably in the
range of about 0.8 to about -B22. The pH of the aqueous
solution is adjusted to be within the range of about
aBem@tibn imbxpressOn®r cpmpbsitiabliya thst faimple, hecomparge with the gxpression
i i - qf: i i .
B
sarﬁpkerfbabwraqsg@)néﬁrteah@ tast $3mpladesofs o thasagesyre of cells), and is
fRAR kL eFvidQMMRHSE A8t dbRcleA &y FRBUERCH AN B ethckiN A eration in
ID N>s 1 to 13, and 21,.as wel], as t eu%go.f hese 1
the EPgELon fF (amReref oifs he PRhde i el eep srlﬂoﬁv test sample, as
comipatddusithaha t@itrol sgmbleisr indicatdvengf € dpeae;t prefekarly of bancer, or a
uf-act ur e of ' t _for stimulati . -
A
owi eamasitiont afrer pepside tarvpelypeptigle efythst present Tingenition ean be used,
. | i | i -ln: e .
ugé?r%%%x? s?t&t{ctﬁﬁoeﬁﬁ Ic§10h?ne@1g, ”@M!)%holésﬁ, i@eldfid€focusing, and

ne e of _t antl geni c pepti de

! h des, .
IREHEIRsR Ry qdhd vib i kS RpspN et‘é%HO;E@}h #5 jqugunoblgtting (see
agsal,c?@aqtaﬂrotcﬁslﬁmlhhqla@urhﬁowgg, plrtitese ciRepdr s Fowekdmple, in

el et.i gns at the. no r, C 0 elr,m nys I,ntal Nl N .
o AP g ATHA Gpat s, 0T btk e e LR L gF (g a9 escribed
abrodk) c prafereblf an apribodntithg: detedtatdatabrlg corebamserd Aytibodies can be

i mulati t i f AR t i_bogli
o3by Bt ok Wore pEre AL RL RE BhE dntBod ds A0 iSent thereof
(agotPhbroreﬁéb’d:i)n@ntbe tsed. udhe d¢rmn obrted) agth rqgard to the probe or
aB3AbbIEN SiARRE itd en&RAMPsd &irfld 12]in 2T he g%sﬁéio@@rﬁ%a ®y coupling
sel ected fromthe group. consistin f SEQ I D NGs, 1
(Rt PREYY TGRS raa G Sabley SOSANSE Fo o RFRDISL OF BpLbOdy, as well as
ipdiesceNibdigg f the gabbagr |akiﬂ§oc_ﬂ>,igbjé eeachlyitp twithlbastheg rdagent that is

roguct i rotegti e 1.bodl or mune.positive ..

RE ol Bl 5F bt BhHBROER AP el BHT B R 9PictssY Sntibody
wingtchBuomscently bheledsechaday phtboddaridenddiabgimgsefiacDNA probe with
Hg?’tlir?ﬂgcﬁ.schat i{ OnHi%e H%i{ﬁiﬁorestcgﬁﬂ %él&fﬁfe Ff@cﬁh.‘ des

i nvention maybe used as response ers to

track the efficacy of a therapeutic regine. .
Essenesteny Blottpgmsishmiongsing paantipdiaps dessripesbabeve that specifically
Hied dodep&Ritehr pdBibeptiddetthe Ph@bningéntdm, HQHRNSY it€ measure the
la‘%fnt IS ag L ni stered, and .ahe I Svgl s qf tge o it with th
S Pramoenhebt paids s Rbeptol & it iudheng compariagl with the
levet bamgeuntoftthe pdfideev polypkptideeinantongehsane ftrefdeablysthe peptide
I.ndi ve of t i.cac -her tic tr
PO RETEE R 107 B R oot {1 ABBMRLG” 87 HiRrogencous
ifrnied 2392% @y kewsl or smmyat obhe spidoin the dess ezmple that is higher or
18%&f Bfaalthy 1881 SANRSEnt dTRYe BElyPEptdeZi@dh@Sontrol sample, such that the-
Cf&age-s.pem,f ic..mar k],gﬁ%s. . Essentially, the levels o .

1Herench s gfisicalle senidieantyisiipfoHiisof BB alieratinp 4y thgyexpression of the
pyeptifle, dinddadRenstiager atBedveprefraly foe guh@t loy a susceptibility to a
E%.helr eb}e/ %r&vi di r}% i nformati on about the stage of the

23 REATAY (AE pr ogr essi on. WO 2004/ 031230

PCT/ EP2003/ 010602

Therefore, the present invention also relates to a diagnostic composition

comprising an antibody reactive with a MHC class II antigenic peptide of the invention.

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

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



-21 Therefore, the use of a MHC class Il antigenic
peptide conprising an am no acid sequence sel ected
WO p@a081280 gr oup consi sting of SEQ I D NOs. 1 toPdBEP29d3/010602
21 as a diagnostic marker for cancer is provided.
Preferably, the use of a MHE28l-ass Il antigenic
peptide of the invention as a diagnostic marker for
ofBlusietien ouly pndeteded interdeddp he lipniBnpreltsratiedwiss spévified, in
cHRecBibn WildHe BIRSnd iz @ | geni ¢ pepti de conprising an
am no aci d sequence selected fromthe group
consisting of SEQ ID NGOs. 12 and 13 as a di agnostic
mar ker for nelanoma. Additionally, the use of a MHC
class Il antigenic peptide conprising an am no acid
sequence selected fromthe group consisting of SEQ ID
NGs. 12 and 13 as a diagnostic 1o marker for |ung
cancer is provided. The invention also includes the
use of the nelanotransferrin polypeptide the
antigenic peptides are derived fromas a marker for
t he diagnosis and nonitoring of lung cancer. The
rational e for the use of the respective proteins is
that DCs reside in nbost tissues where they capture
exogenous antigens via specific receptors and via
speci ali zed 15 endocytotic nechani sns (e.qg.
macr opi nocytosis) foll owed by presentation of the
processed antigens as peptides on MHC class 1|1
nol ecul es. Previous studi es have shown that the
frequency of a peptide epitope found in the context of
WMHC class Il nolecules, in the mpjority of cases
mrrors the abundance of the protein fromwhich this
particular peptide was derived from Therefore, not
only the antigenic peptides but also the 20
correspondi ng proteins can serve as nmarkers for |ung
cancer. Therefore, in a further enbodi nent of the
present invention, the use of nelanotransferrin (SEQ
ID NO 22) as a marker for lung cancer is provided.
The di aghosis of a disease, preferably of cancer can
be made by exam ning expression and/ or conposition of
a polypeptide or peptide marker for a disease, 25
preferably for cancer, by a variety of nethods,
i ncl udi ng enzyne |inked i mmunosorbent assays (ELI SAs),
Western blots, imunoprecipitations and
i mmunof | uorescence. A test sanple from an individua
is assessed for the presence of an alteration in the
expression and/or an alteration in conposition of a
pol ypeptide or a peptide of the present invention. An
alteration in expression of a polypeptide or peptide
can be, for exanple, 30 an alteration in the
gquantitative pol ypeptide expression (i.e., the anount
of pol ypeptide produced); an alteration in the
conposition of a polypeptide is an alteration in the
gualitative pol ypeptide expression (e.g., expression
of a nutant pol ypeptide or of a
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different splicing variant). Both such alterations
(quantitative and qualitative) can al so be present. An

wW@2004ab128r ati on" in the pol ypeptide expressi onPCGI/EP2003/010602

conposition, as used herein, refers to an WO
2004/ 031230 PCT/ EP2003/ 0106624 --22 alteration in
expression or conposition in a test sanple, as

ed with the expression or conposition of the
pepti de or polypeptide in a control sanple. A contro

sanitR ekSmples AR ke 1h%hn&‘ﬁbﬁ%ﬂ%g ?10&1%3 HF‘% B?ds and based

is f the s
SRS Tl bt Qe 1o et Bed oudgisl i meé@umng
@Ifrﬁfﬁaefcadblb/)ﬁv&ibﬁbléaﬁdgems réfarrad teihahe @)&n{@ﬂa@ér@ @sed according to
i de or

0

y%%lffalsrﬁd¥ﬂp k@TMQQWBFEHSEE gcorrpared with the
control sanple, is indicative of a disease, preferably
of cancer, or a susceptibility to a disease,
preferably to cancer. Various nmeans of exam ning
expg&ab&logydf thOMRMSSEJ] on of a peptide or polypeptide
of the present invention can be used, including
spe SCO ol orinetry, electrophore5|s
isog¥33 gx*ﬂﬁﬂg?ng, and 1o i munoassays (e.g., David
et al., US Pat. No. 4,376,110) such as
i e lstlmllyt\r\'ran gerfermeed veitls buiGan demdritRr eeiloebich wele differentiated

exaﬁ&fﬁo@ﬁeﬁh?&&&%e&%&n% (M{)rﬁ{c%%s &2 %p %urgleé %o&gpgqa&penpheral
mgcich@ort,ﬁbe x@@hayp@ppﬁlabne(s@@\f-hé@ e GKRbeNIel-20c and Ma-

M&lm@xﬁmﬁﬁﬁa@éf@k& Y1, 3%pand:hRed vod; ) Aodat %Ef@d

| abel , can be used. Antibodi es can be pol'yc

f er abl ) ant i body,

T agWE Frre culbireda REMY TRouarsdien bhas $§M1&awpé@nented with 1
rmlMdﬁ'Iquu,eZ hdf Gluthabeled"1090hdab-ifiRgRdted fe@al CHE RSN Gio BRL,
I?EE% |s i ntended to enconpass direct | abeling of

pro e ‘or anti body by coupling (i.e., physically

I i nking) a detectable substance to the probe or

anti body, as well as indirect |abeling of the probe

or anti body by reactivity with another reagent that is

di r egfldtion cHpelipHeraFNasPhdnonlicliAdenedBMabe! i ng

i nclude detection of a primary anti body 2 using a

| bel.ed d body
end T ABETI e 2 W5n S BB B lorl Wt &R st outly con
pegmardimnd é:toerchcatthyvdbinorfs J Iﬂiep‘ae&dem Ly./ hﬂbﬁioﬂdhquemme, Roche) was
;1N ana
ugtthc{ t%ﬁﬁ@\yelng%t i geﬁ thgrﬁ Eg)\%i 1{1(%%1 nusc eerC <|;e§lf &W) Brs asglated by
Cf—“@ﬁ@ﬂﬁ@ﬂ@ ineSNP (bBT%pEB0s/ s 161N, tAhleoqar @8t 804afen¢mon,
téRyerB@ir&)SB L3¢ ﬁlmmﬁwyé%olléc?éﬂeﬂrorﬂ rth%‘fﬂ?éfﬁgasg anf washed twice in

ﬁﬁﬁi&de or eol 2531 |n a test sa npari ng

A oizining 208 dyaes 1008 3R isy SUgcop B Eink dn GFder to remove

emhwgﬁi ,IPBSICowere eenfed GAhthS@IHDIt)@ffeir fer &f ﬁMbﬂrﬁhdﬂ"@m chlorlde, 20
e ol ype est s

ABOPEA LS B0 BOLIRSRLLAR bR (Col AL S LS T e

2D evid| Hepres (290g fier Sobirhe pol ypeptide in the test sanple

that is higher or |ower than the |evel or anount of
t he pol ypeptide in the control sanple, such that the

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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difference is statistically significant, is indicative
of an alteration in the expression of the 30

w@eiogpznsd de, and is diagnostic for a di sease, PCT/EP2003/010602

preferably for cancer or a susceptibility to a
di sease, preferably to cancer25Therefore, the present
invention also relates to a diagnostic conposition

2BADIGIB¢on §RANR agkvilleoldiD s Sing/iml eeanhttinant Mdoel @ssulddyte
ﬁﬁh‘c@)ﬁ@%eccc@@rﬁl §t9ﬁ119tfm%ﬁ@cof @W&SP% A. lﬁg(lbqy/n%% pfucomax,

ner.a descri b vent
g@&fﬁ% Eii'é? OURZEF g@%@g/ml recefmbinans duppntlhet SpodiHile*Ulug)

GR&JDIS ﬁSnzus \Mirﬁﬂa? 2 2 BNllggg?h&rﬁéré‘sefeQEd Pcllﬂ;’ {r’?gﬁ/l\oﬁﬁn 6-well
Q%S(]ﬁ‘afzg% 5(%9’5 F%&gﬁ’&éﬂmi‘aéurﬁéiepﬁmlf F§ unl ess

ot hervvl se specified, in connection with the foll ow ng
fi guT]@quuaW? Qﬁ)ﬁdﬂ@ﬁ@%l@ﬁrb&ﬁﬂﬁ@ﬂé@dhﬁ%ﬂs wédroutinely monitored

T | l t
PO IRl SER BRI e al LR D Dl 5.
FPl #&lopatEaly (’?351)9@9@6 (negndCR8S drivh&eD (e aCD86 flotvhend
HOALORi(Righ). T&e6m®4sE radthye &Yﬁhh@@éu@ c'ffe@g&m glsﬁlgl ﬁ{erfgﬁjowmg

e A @%&hﬁ@%ﬁﬁ GDR6 (Bigbband HLA-DR (high).

Mmdodanaidnnbcbthwugdmlso@y1@@@3)?31)1@%])&90®D§§|dD$O @853, CD86 as
ertorne
ALkt b TP Bo ¥ 5w OB PR Hab S SR g Do

@dhocyt es, as descrl bed bel ow. Monocytes were purifi ed
from hurmn peri pheral blood. In addition, the

nmel anoma cell |ines UKRV-Mel -15a, UKRV-Mel -20c and Ma-
Mel -18a (Ei chrueller S et al ., Exp Dermatol 2002; 11,
292- L ze cells were cultured in RPM
1640‘;"??2%%#?? f‘%‘ifiﬂtfc ce f}ecwﬁﬁp%lﬁ%?meew th 1 M
Pyruvat, 2 nM d utam ne and 10% heat -i nacti vated fetal
cal stleana cdisbimes BEe rendebedRakotidByes cyMa) of fre@irtih BQuid

lroBE{ LPNG 8lbhand, mRPIS) A SIS HEBMEE o e necrotic cls
%%mnow@rsd binlightdniotestgpye Gafeed glendritiatedlowithime andreatdhgerived

AN, % x T RAR] 2Rk %Qﬁ)dxjm&eflmve@le ﬁgsﬁd e 9%%0‘" %B?rgpg ) (3:1

use revent

rﬁﬁ%ﬁag‘}eéﬁmeé@il? watuppiams9f dea ’ét1¢ gqblmaémd@yed by adding 10 ng/ml
reeorhbinfatgaioh ONtuiniorlaSbo fAclorQTRF; 080918 6°U) ﬁ%\" As a control, 6 x

at 800 roo ature) for 307m n.
@Bﬁl&&\i%rcg t 'freér&(iu {E’{.lﬁgg? Sr phase and washed

twice in
After 24-48 hrs of co-culture, mature dendritic cells were harvested by

centrifugation at 300g for 10 min. Cells were washed with RPMI containing 10% FCS
and transferred to an eppendorf tube. After centrifugation at 400g for 3 min, the

supernatant was completely removed and the cells were frozen at -70°C.

Generation of anti-HLA class II beads

The anti-HLA-DR monoclonal antibody (mAb) 1.243 (ATCC, Manassas, VA) was
produced by culturing the respective mouse hybridoma cell line. mAb 1.243 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, according
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RPM contai ni ng 20 mM Hepes (500g for 15 mn, 300g for
5 mn). In order to renbve erythrocytes, PBMCs were
wo e@anzioni th ALT buffer (140 mM amoni um chl oPCTHEP2028010602
25 MM Tris, pH 7.2) for 3 mn at 37C. PBMCs were
washed twice with RPM cont ai26i-ng 20 nM Hepes (200g
for 5 mn). Generation of dendritic cells from
tp &hd paRwfattubiro paoteoslokdiddsads wirnstoyedeis RiSreentaihg 04

ZwiEERM$) @Zalﬂi‘%@h&dﬂﬁ% JoR. UAr)Q using anti-CDl4 30

nagnetlc beads [ tenyi |otech Auburn, CA)
acc ding to the nanu rer's, otocol Monocyt es
mr%calle@alrﬁrfl a ff @L&E? OpFRIgKes 0

non essenti al am no MD 2004/031230 PCT/ EP2003/ 010602
- 25 Pali¢telof (r&ebai&ndBRLcellRweiG\MeédspendV@)m 180oldg/ome of ice cold lysis

B ?@ﬁﬁ@agﬁﬁén-?{— 2(9%% Pr}ﬁ 28 5B nﬁ\fl%%_kgl%%/aﬁga}mn protease

ip 1b1§@!t§r¢h)(m05tmlw drepitetin, BMSH ardlletpepting Royha MiinhgihniGermany))
ah@ @}%@@irﬂ@ﬂ&rl%@ﬁ @hﬂﬂer % 1080 ‘ropm,24°%xfg>p e cel 5@‘5 e yyas {;leared from

t.ens eapol1s, M) ytes were
el 3O pOEMc Y SIS B 00, (15 B dDyminoT b6ty et -
1ﬁkﬁibateﬂ WitHTEd431tRade3dI0 (1104388408 perTH® 1A¥al lybate)ah a horizontal

dend
PR At i £ R Py Pt LAi?Jﬁ%gpge complexes
b@unﬂ it} hi‘ﬁid)dads whre spdierotey b cefiifizzatibh gh2000gPB oLy n*)m and

‘o, e TR R PR P

mature dendritic cells i bel ow) display the
f ol 1bsicHisagirisiealssoy pEHLEEPR-Heptd§ corapiages s ghynitopmbisy
abhilygRy theGLRfRchiw d&mysﬁt@&*bé'f'&/é bR aftB 1%11n%ﬂ>\@5é%f5i£t%}@|1n arallel,

ntlbo ai nst
%&% a8 e ppa ¥%§3 b @’e%ts@ﬁe&tw@Sﬁngéhw@%%r%pgspeaﬁc
sl B (U ddvas BE, ket dniihamsisggeo ((BaneD-6gy. CA). 15
Exposure of dendritic cells to necrotic nelanoma cells
Mel anoma cells lines were rendered necrotic by 4
cycles of freezing in liquid nitrogen and subsequent

thaw ng at_room tenperature. The percentage of
nec F8itiqn ofdihA-DRyassogigtedibspiddesby | ght mi croscopy. To
feed dendritic cells with nel anoma cel |l -derived

ant iHJge-D kﬁgtﬂ&@bi’ﬂﬂ@&%(ﬁlﬂ&ﬁ@%i b@ad@@de}esrey&% @n&ﬁﬁga@@m H,0

fé@&é %ff‘ﬁ% el ﬁﬁbf%?e *a)éh &r?%s%f’aéfﬁa 9 %Jétr? HaE%Iaﬂw

WttafregMID 30 Drdut-offedittipors BedfotdyalA} attbwashe@ 10 singes with 400 pl

SR GBI by St O i tbin 4 PR A, Pofituting the
bafipg peptilea.0n §.186 trifrosadeticacd (Flakai Beckis Autitiarland il HsO
(H@!L@ gﬁ@&é’)%%@d&y ancplﬁE‘lEHa'hBH %E E&@oﬂed%p 0] B‘Eﬁ ati87°8 Rluted

é were washed wt tainin
peptides were collected In a new eppen orf tube by centrlcugatlon of the Ultrafree unit at

14000 rpm for 3 min at RT and immediately lyophilized in a Speed-Vac™ 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; 3um; 100 A) (LC-
Packings, Amsterdam, Netherlands) connected to a FAMOS™ autosampler and an
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25 and transferred to an eppendorf tube. After
centrifugation at 400g for 3 mn, the supernatant was

w@ovphzad y renoved and the cells were frozen BCT/EFDE3/010602

Generation of anti-HLA class Il beads The anti-HLA-DR
nonocl onal anti body (mAb) L24% { ATCC, Manassas, VA)
was 30 produced by culturing the respective nouse

UI/BIN{ ATHR®! ﬁaftiol-ﬂd)W H@LO’MOIL&4QIM$MEI*MI‘1C§ AdThdiBi16@ing non-linear

43 L& E;gt! e{%'{i\ cég epo Op%lg{rga nggf]e ; @ §8 %@% systém B; 40-50
rpwﬂ%%lsas)teratB éysfcemél wasdSéntnithtorgavetdf, 52 acenayfitrile/H20 and

&@&rENNQQO M@b%ﬁﬁ&él@%&@ﬁ%%ﬁﬁéeﬁg ggff—&%p §R2 tscg)a%eglon%qtggg

nuf acturer’ [ ot oc S were
HORIELRA v wgi abyeyptips phditns 209 28Camb Frctiens (40@nl) were

obilkdtad udhy glerﬂ@uaﬁoﬁ edlle@toR PRI (B ( (BAL, qfveﬂf@r&a&%%ﬁmﬁﬁ &nd
exes e itic cells were
PRERL S ra i EhiP ol G R st iser Brukar, BregnengGermany).

buf f er (1%Tr|ton X-100, 20 MM Tris, pH 7.8, 5 nM
MyCl2, containing protease inhibitors chynostatin,
pepstatin, PMSF and | eupeptin (Roche, Mannhei m

Ger @% Mér)ce aﬁ!ﬂ%mL 4 tlldF1 l?)iltﬁggs HORE Gthet F,)gaker at 1000

rpm Cfor 1 ysat was cleared from cell
debris_and nuclei by centrifugation at 2000g, 4C for
10 rﬁ@ LDAHOY rasyspesEamets. i ncubated with L243 beads
(5-10 | L243 beads per 100 | cell lysate) in a

hor ipeptitied spbed ?ﬁﬂg&ﬁ lﬁ{cg%ﬁgﬁp pRiie wée cf)Q:hs'&llﬁéc% with matrix (10
n eCI i e - e oun

P ARG R SRS AR Moty PRPRRESS DRt orBe,

a4:€tomirﬂe50 Wmtrdlmdroamasjmuﬂ)t Foremalifatiesanaitsls 3@ Whdle ﬂz%tlde

aneer %l?sgwérg a%%?i C%ﬂraﬂ@fTR%ALﬁp S r];u%st%%ﬁé/cér%gleter

d epletion o e co was non
(FraleyAragenaermagyh @t:qcvémg@ rhe| rpamtfectutses prasoephd af t er
I mmunoprecipitation. In parallel, 15 aliquots of the
beads were anal yzed by western bIotting using the
anti-HLA-DRcc specific mAb 185 (Adans, T.E. et a

HLA- %@ﬁy@ﬁgséga%g%ﬁgaﬁ LA ElRu:)Iegtnl 82 conpl exes

bound to L243 beads were resuspended in 400 1 H2O 20
( HPL® paréndter; higletiougiieutsequedting GE coraplyy pepttidensixarres the

Mgdm (;x‘lllﬁlﬁafn'lérfsfoﬁﬁl ﬁ@tetnykﬁ tlﬁ&{lti)ﬁ @écﬁﬁaogﬁ Wa?gqldg(P Washburn MP

ore
S b Sesged e & (AUBLEZ 4 2H0) whigh issed o aaaui fogmatosraphic
fractioadtiobA00OwEP MbsshbectfoRietAt sHaubgifde bound
pept i des 50 pl 0.1%trifluoracetic aci d ( Fl uka,

oL ettt Aot 188 pended
ip @MJlfde@nABnmgéﬁb (&ex adtonitrike, 0.6% @ppeneardeid, 0loe2%y(v/v)

Hep AL bEMORTHORi@(11EBR) M d SATLAF el o, The sample was separated on
a fused-silica microcapillary column (100 pm i.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 um [ProntoSIL 120-3-C18 ACE-
EPS, Leonberg, Germany]) followed by 3 cm of 5 pm cation exchange material
(Partisphere SCX;Whatman, Clifton, NJ).

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% HFBA/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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14000 rpmfor 3 mn at RT and i medi ately Iyophilized
in a Speed-VacTM vacuum centrifuge. Fractionation of

w@eptioshieso by nano- HPLC 30 Lyophilized pepti desP&l/apma3/010602

from HLA- DR nol ecul es were resolved in 0.05%
trifluoroacetic acid, 5% acet2hitrile (Merck,

Dar nst adt, Germany) in H2O, (HPLC- grade) and
HEBAI‘M%@C«:IE aid/®uffexC) 2nd mm&nﬁammm Lapkd/ b BrACK OIBY%

ﬁFBAﬂ@@A?):et(cLagldF(ﬁN%W Sp heos a %%%6 %ﬁrtl E&iﬁb edd Gc'f)a 100 min

connecte er an

afe@mlbfgq%‘bmpﬂ@% Eﬁﬁ@@ﬁ@l@@ olﬁwt BAYILMEEER M he next 6 steps (106
ﬁh@ﬂékcﬁ £ chitlaGieftiR OBEthe fSHloMERY proiie: & %1&1%@%0%}“?& A, 2 mln of

L1 non radient at .a constant flow rat
i bfgf’é”r s BoR ob LD D DGR eadiGuioh ap e H0t bufr Bos 55 min
gradieb0G MR%0Ly 6B Bfer Bysk@ﬁ‘md\gx\&ﬁ&nefrgﬁl%s to 50% buffer B, a 16 min

RS N e e
asdpiavest 1©20n3( 48, m&@,taodeuo%; Stepl @abndibfedbithe muomn@proﬁle as
1 6% Bﬁfﬁer%@am 25 gélP%ShP@bqﬂr)ﬁﬂbpﬁgfeD 2884186484 gradient

ég%‘?‘l g thg fJrac:tlon col l'ect or

a3 ®p Ruffer Bermany) and spotted onto an Anchor Chip

600/ 384 MALDI - MS target (Bruker, Brenen, Germany).

SequenThe HPA Y@lisnofvap amdﬂg}%ulﬂyd RS BinBIRAG CTT R tYap rhfss

%&E gﬁFﬂfRsﬁ% S B ectrorEg %]% Pe tldeé spot t ed ¢1to an
TR P (TP AP it A ek - Flectraspray

ingization (Qurcsiy dros Spehlydnnebry #rctha DASAMES moddwéivﬁdfrﬁkmed according to

t?r@:}rg('ﬁu ga(réguarg S PIOTOCY) (;f)hé Q(?_@nuﬁ&q ac{l)lnctfgt \}cges s %91%6 lgy %}6 sgqiigst

Bmpaéﬁtfhsﬁ@eSWép)éﬂﬁadiaﬁ@asesanpl es were anal yzed on an
Ut rafl exTM MALDI - TOF mass spectroneter 15 (Bruker,
Brenen, Germany), according to the manufacturer's
protocol. lon Trap I\/B/I\/IS mass spectrometry To perform
hi g ut se enc of conpl ex peptide

m x%bgfs??%ﬁ a?\ﬁf’a I tidi mensional protein

i dentification technol ogy) was used (Washburn MP 20

et &is.an aligrnagive tedding beqiiende2@6lydis bt t2A7Y SIS a8 diescribed

%@5@ %RDDPPLSD%WaF}mQ %Q@F&Q{ea R aCBJJkaCﬂthI%ﬁ@)%TBEETOF mass

mass ‘spect metric se l.Jel']CIQ’:?ﬁ
sgﬁﬁror{uﬁ@r B\>j/5]§€m Biemen, ggrlglpqnd'égagg thesaftivarsniLEXControl 1.1 Alpha for

dued &Qlu1sﬁﬁ)nV\€ElEb1’faﬁ§M %?M@Qe éJ‘uﬁn Pyt Bt &%E’stt AF Huxﬂgn fim
t

/ t t 5 /o Al
agl?\%/ Meb ot ﬁf{%’léPg" @%tﬁiﬁlﬁﬁisa&%a 15%8%%9} ina

refhectron rao:cﬂed Pefftites sﬁmvel:restMSe thep a&‘lait@ﬂfo@ Hft2bode (MALDI-PSD

colu
%95’39) Tht peAidl FLARARlCnab Yo ers&”}o&ﬂt%@ SaRated using
theZmag ﬁ'éFﬂ ar(d)BlOtQQéﬂlzit Softigay (Briiker )mndruocxbfou BT UABSE 1dent1ﬁcat1on
iR@8@s8Gedundant 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-HPLC). Some peptides were
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with 3 pm/ C18 reverse-phase material (Cl8-ACE 3 tm
[ProntoSI L 120-3-C18 ACE- EPS, Leonberg, Cernmany])

wo edoosesd by 3 cm of 5 pm cation exchange nat ePCHEP2003/010602
(Partisphere SCX;Wiatman, Cifton, NJ). 30 Afully
automated 8-step gradi ent sepagation on an Agil ent
1100 series HPLC (Agilent Technol ogi es, Wl dbronn,

iGotingate)l byesuglatgbiethydaininodietgoidwid &'th@mtré&nmus during F-moc

Sligh iy SR RLTBUR AN o 2 o

250 nmM ammoni um acet at e/ 5% ACN 0. 02% WO 2004/ 031230
PCT/ EP2003/ 010602 -28 HFBA/0.5% acetic acid (buffer
O, and 1.5 M ammoni um acet ate/ 5% ACN 0. 02% HFBA/ 0. 5%

acetPrifetin cPHLAEDR Bolecting first step of 106 min
consisted of a 100 mn gradient fromO to 80% buffer

Id at 80 The next 6 steps
C100 LR SR Baleat s P ittt S b By st o ines or T2-
tparsfactaats y affinityohrafi@begbiphy erind,an-IDR fn Al 1.243% % Lédied

: ' f ry Ay @ ' ~adi mO to
GooPuliose! MR hedy & DT Rt BRIBTLGEAN 0 10
B, a 20 mn gradient from35 to 50% buffer B, a 16 mn
gradient fromb50 to 80% buffer B. The 2 mn buffer C
percentages (x) in steps 2-7 were as follows: 10, 20,

30, HGitrd BeptB bindilg 40 Step 8 consisted of the
following profile: a 5 mn 100% buffer A wash, a 20

or adi A7 SRR At Shmamtine dephie spiunne frere

idflnenza Ivyrus: b@fphghlttmn thaFbimdis gah td. HQA-DR 1 DRP afi@BR5 and was used

a%Qﬁéﬁteg ]gﬁr tl(igl nni gan, Brenen, Ger many) equi pped with
a nan ectrospray ionization source. Mass

spectrometr{ﬁl n the M5-MS node was perforned according

to HusdedgstorgretselapilizedHEAJRBIL, Htrzh@%@mmmla&i motecoles (200
Epivetas- maﬁbﬁ@m@ltmsl&dﬂ?la&%qm%b7ibﬁ9% {de (B0 Iﬁq%ﬂé raded

t he WI s.fasta da PSD ectrorre
LS O B At 0D R SGUNRCer 2maie o B0y binskng Butte
(60 apVINBAMB) plasspatec30 adbsodahn ¢ratdyPEDS.0 REDyaPRItsdent 3-12) in a
Nz e Tl Molry g@ﬂ on a Bruker U traflex TOF/ TOF mass 20
spectroneter lBruker, Brenen, Germany) using the

software FLEXControl 1.1 Al pha for data acquisition.

Cal i%¥ Ht iloveraddutgd AP-dolddn BPS geitaiping @.054tTveeedi2§estl 196 BSA and

iREFRARedS8 %l—fﬁicr(ﬁlt%m’c@(mm %ate%lmgq}m—[ﬁ@ WQALS for 3 hours.

lfe ptide m tur were first scanned in

%Weﬁ@é*ﬁi’? R TN hatipR &7 ARGR Wik | gt takatesgtavistin epfapium
(Wdlay OyWa&dorBSRto afeahmf&}ureﬁhpro@&m I@k&nfuﬁaﬁr@m%ﬁﬂcﬁﬂo of

TR P S R R L BP0 e
resodediforogismirescentennil the @GR multilabel counter (Wallac Oy) (Arndt
SO et al., EMBO J. 2000; 19, 1241-1251).

T cell 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% autologous human serum, 1% non-essential amino acids (Gibco,
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i n a non-redundant protein database using the MASCOT

algorithm (http://ww. matri xscience.com. Peptide
whemdiosig3assay 30 Peptide synthesis Peptides BEF/EP2003/010602

synt hesi zed using F-noc chenmi stry and were purified by

reverse- phase high performarsge |iquid chromatography

(RP-HPLC). Sone peptides were WO 2004/ 031230

BRT)/ ER26dizh0pR6ade (Gikeo, tHRAL)] 19gllanehybiyie ¢QilbRbI BRL) and 1%

Cﬁh&&ﬂa@é’ QG@%'&{LQ ed%ﬂ‘i’* ?orﬁ&#l ds %E)]tz&egl %\éi‘rcg% BV;\szgs rPgeIlfltrormgd by
ﬂ@We@R@@emﬁ Quplysp tcm.lsownhﬁ il loavamg BlrfﬁnotyﬁelL@\D@F(higb) &cm(hgh) CD4

(Eléh%rﬁ%?(r{%b @yimegyecm@wm%%fg.om 1010

“transformed B céll |ines or transfectants by
affinity chromatography using anti-DR mAb L243, as
descri bed (Kropshofer H, et al., Proc. Natl. Acad.
Sci. USA. 1995; 92, 8313-8317). In vitro peptide
bi ndiengrasios ay a hinb(Bi¥én SHR)fic TPEIUKQNTLKLAT, is an
i mmunodom nant epitope from influenza virus

h e rrqg%ﬂ;llt &éﬂk Qzefé]ﬁ&ﬁﬁiz E]cg'ﬁul‘ﬁfédl WIH‘PZ}ﬁIOA %g?usf cflen rlg1c E:)Ff?s that

"Yfé‘? gﬁ@%ﬁﬁg bp@gﬂlyspgc@@]rldﬁ_mom lemqye}ia dporH}_s/zsqu&gma) and 20
b hﬁa@éﬂof?ﬁtnéfgﬁﬁ O7e\§%@ 5CR mcyb@ts@@/ma tvlibgra]idded Every 10-14
i 0 a

B ndtnoedoe E'@%dﬂ%b P FHoBLpE b uiRUosVE dendrih calpulsed with
2E4LMJ heelatotAn Sedrin Ihflpﬂdé (@EQ)HDN{D 1(35@ncﬂTMo‘S\,Qﬁ1hl-iﬁéd1um containing IL-
2D AR R G o BBl fid GGl prosgny T Hlsoraggsiessed by
vaéddlmmdaﬁ@’-sff@IaN—harﬁBE ¢ont ai ni ng 0. 05% Tween- 20
and 1 % BSA and incubated in a mcrotiterpl ate

(Nunc), coated with the anti-DR mAb L243, for 3 hours.
20 Pl at es were devel oped by incubation for 45 mn wth

ﬁjgm t r.ept avi di n- eur opi um (Wal l ay Oy) according
o OhEr R Qﬁl%\cturer s protocol. Quantification of

b| nding of biotinylated HA(307-319) peptide to HLA-DR
nol Stgletargansxppesiva Ipn(ﬁﬂmgt(STEE) WS Iidrfmmed esal plaﬁé containing

c%%efn) H%l{’é# ?Lss%%%ﬁ 5% \%rgprt ol'k%ej,lrcgs @%ursmbéﬁ}gdp eenzgs(%de, lymph,
aiwoselm mgryncezsnétama, coloogmon canger, kelohatna@n metasthsis,
p8&kdtS, prostate cancer): Total RNA was extracted from snap-frozen human tissues

using ‘Ultraspec RNA isolation kits’ (Biotecx, BL10100), and further purified using
RNeasy mini kits (Qiagen). Fifteen [ig total RNA was converted into double-stranded
cDNA by reverse transcription (GIBCO BRL Life Technologies, Grand Island, NY) using
the T7-T24 primer (5-GGC CAG TGA ATT GTA ATA CGA CTC ACT ATA GGG AGG
CGG (dT24)) and cleaned up by Phenol/Chloroform/Isoamyl extraction using phase lock
gel (5 Prime-3 Prime Inc.). Master 384-well plates were generated containing 5 ng/ul
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 Tag DNA polymerase to generate a
real-time quantitative DNA analysis assay. PCR mix per well (25 ul) 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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CD4+ T cells were isolated from PBMCs by negative
selection using the CD4+ T cell isolation kit

w@ Mosmznygo Bi ot ech) consi sting of a hapten antiPOOEP2003/010602
cocktail and anti- 30 hapten anti bodies coupled to
magneti c beads. T cells weregultured in RPM nedi um
suppl enented with 1% aut ol ogous human serum 1%
R B R I M R PSR B AP e o
seegnsis and BRIG for gpiraeamy ci ne (G bco, BRL) and 1%
G utamate (G bco, BRL). Quality control of isolated

CD4-F[‘ hE fGEéWﬁg\pﬁi‘nep @lii& Wa éhebéted fs ét\ﬂ‘ic@ler Pﬁﬁinﬁh@) a sequence from

b%ﬁ Itl-Z%r;n ansﬁeﬁrué ﬁene tgfsgpo?ﬁga?g reé%gcgeck li%gge ong%gnscnpt of

ARG RE(ih frgh) whish Geremtigenio anpeaNatsuthechnt i gen

j [
SReE PASTEC IO @‘Q? i e cerl st hat
vl : g &‘ﬁgg&%%’fﬁﬂ‘w@&% H? Nﬂb 1(5}_PS from

Sal nonel | a abortus equi, Signa) and 20 M
mel ﬂr@tfbmﬁlgbﬁé ﬂébeﬁﬁ@bfdlﬁ se eh@élagelg@wﬁhlal-ﬂu%rescent reporter dye

Sié g Ever %514 10 days the
f&g}?a?sﬁ%f“ﬂ% 50t e fqr fes# ¥y with aut ol ogous
Ralé’ttﬁﬂ@@@T@@lAl@C’[ﬁﬁE’HéﬁGmﬂGG @SEQ IID MOrabanot ransferrin
peptide (SEQ ID NO 13) and grown in medi um contai ni ng
| L- i AT
ecﬂ} |r§1|a%1§er %@Yé i¥n 'E)Pﬂ'lrel%eﬁ’é ci_’[r 1ﬁtseﬁ‘ s%\%\iéa‘l%@agé@%n}& tlE)e equation 2
echitferenenia é%%%i‘?@n?@F es pi\thy GatyPdP I Igeme VSlgerJSTEFnterest after

wamall Mfelfﬁm&segitel ﬂfpﬁl&t:es%@ﬂﬁésﬁbllﬂ TRE eigrkésfbgl ST HASach
erfor ate con al ni ng (:l r an nor nmal
Jauel @l

tspussiipsd lis Gt FPESSIOB evelzﬁfe peekegping genes.
spl een, nuscle, lynph, adipose, lung, |ung cancer,

mel anditmdiesol on, col on cancer, col on cancer

netastasis, prostate, prostate cancer): Total RNA was

ext r’quetrﬁgusfe ﬁ{ﬁl&ﬁ%ﬁl’ zInrtﬁ%S\E LM? g&élﬁl%lfr%ﬁsfé%irbs%ga%c antllaody of

U traspec I solation
the,FaHgipotype. iIibe dybridemaycellRiepsgdyring this ansibpdy waepdrchased from
ArcterB-44469 total RNA was converted into
doubl e-stranded cDNA by reverse transcription (G BCO
BRL Life Technol ogies, Grand Island, NY) using the
T7-T24 prinmer (5 -G3C CAG TGA ATT GTA ATA CGA CTC ACT
ATA GGG AGG CGG (dT24)) and cl eaned up by
Phessuléhl or of or ni | soanyl extraction using phase | ock
25 gel (5 Prinme-3 Prime Inc.). Master 384-well plates

ner el"lﬁ%@&ﬁg%@‘é?ﬁ%gcﬁ'ﬁkile{%tﬁn@@{r éa[? ryqu%%aggq“&%g (Fig. 4

G@tﬁ %{lé%t% Y Wéﬁ]és (P LD R4 pesitivedigaor with autologous
dTeﬁﬂﬁaB tlBthao m\zeréwm/wn}( &@@dm{f\e@ kﬂe)a)no@ﬂahﬁexrnﬂwﬂ@k bid LPS

roboti cs. Real arget "gene
(B RR Bg 0ere B p o e R pegcal ecognizing fhe epilope. 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 UKRV-Mel-17 that strongly expresses the melanotransferrin
protein and is HLA-DR4 positive. Furthermore, a novel MART-1 antigenic peptide
(SEQ ID NO: 21) has been eluted and identified from HLA-DR molecules 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.F., Rivoltini L., Topalian S.L., Miki T., Rosenberg S.A.,
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wel | optical plates was performed using TaghVan(r)
t echnol ogy and anal yzed on an ABI 30 Prism(r) PE7900

w®eaumsseo Det ecti on System (Perki n- El mer Appl i BCI/EP2003/010602

Bi osystens (PE), Lincoln, CA), which uses the-

5'nucl ease activity of Taq DNA pol ynerase to generate

a real-tinme quantitative DNA anal ysis assay. PCR m x
Rrec. Nwl. Acd®Sci. JJ.SANHi: 318500 (19e0nTeBhlEd RG.\Brahaid Whken Pel A.,

/ b
e e R T IR, B B LRERRE D 1 e .
Rengriddath Boandgat]. @mMedz@&(ng -4DNAgNd 35 TaghMan(r)
Uni versal PCR Master M x (PE). The follow ng PCR
con dTHe' rﬁél§nc‘l¥?in‘§fei’i§r? Erotémlsz%ﬁéspe’a]&r?&goﬁ(;ﬂlg?&gg SANLAE Bt were

-31 {0C for m nutes, then 95
PUPIeGNEH W%éowtsl V&5 %{0@5@%%1%@% éé«d%mﬂwsﬂm were used

th @cﬂenhf)m}féuﬂ)@el aﬂiheenf takdroi HEmPHdcrRIc NIaMel WaS cAR B bk egbress

rﬁélemtfl cger%( }9 S g up a sequence from exon 9 of the
PP ERLY B }feﬁ“gl fle therefore being restricted to

the long transcript of 5 nelanotransferrin from which

t he mRNAgptassiep prapiag waisgdgrneded noshal s fcancer tissues revealed that

rgég% E@%@%&%ﬁ%&eﬁ@&@aﬂ Ro I\%%l tl% @eﬁ_ﬁhag ?NGM %\slas%ed bult shows

%ﬁ@@g rf%{pr@ssm«b%seg@ah}éﬁg éaf}cﬁlﬁélﬂé do wiqswr sxtendalse s@len fcancer ¢ cell

(Fpey.ter dye and a fluorescent quencher dye was used
for detect| on: io P- I\/tf AGCGTCGACCTGCTCAGCCTGG (SEQ I D

. he at | v reSS|o f the

ot & B reitia kR el ie BBl ERR Phiae s RnS ¥ cergin tyrgor
tishueesditsf read evgpaessiontim mddm@mmm:zimistheﬁbrﬂlt;eofcﬁéPmdngﬁétéepltope to

?a%%ﬂﬁ’%f@{a&ée?tc? R p g e Rl O B EEB sy he
TegiigeiRents ¢f asuqyel twapraapgm tédt may bhesed prr rapside adcinagions.
of a panel of 8 housekeepi ng genes. 15 Anti bodi es The
nouse nonocl onal anti body L235 is a nelanotransferrin
specific antibody of the 1gG isotype. The hybridoma
cell line producing this antibody was purchased from
ATCC (HB-8446). 20 Results The identified epitope of

mel anotransferrin can be recogni zed by T-cells (Fig.

4). Repeated restinulation of T cells froma HLA-DR4
positive donor with autol ogous dendritic cells that
were pulsed with the identified nelanotransferrin
epitope and LPS resulted in the generation., of a
T-cell line specifically recognizing the epitope. The
25 induced T-cell line exclusively secretes | FN-y but
not IL-4. The T-cell response is
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titratabl e depending on the dose of antigen. Thus the
identified nelanotransferrin epitope is i munogenic

wapa4pbiesef ore a candi date for a peptide vacci PEI/EP2003/010602

Furthernore, the identified epitope could also be
eluted from HLA-DR nol ecul es330f the nel anoma cel |
line UKRV-Mel -17 that strongly expresses the

mel Brohplansferrin 30 protein and is HLA-DR4 positive.
Further nore, a novel MART-1 anti geni c pepti de (SEQ ID

N0 178 ind Rl SRR LB e LI A Dn
a»‘eip?léfﬁéWIRﬁbWPt’éléS eerivigddionafrriigdire amr@amlamoma el lipghUKRV-

1\/§1~1 siettaafQafonth cellRARAITARSY RiE- 152 Bo¥Ohdd eElgrelss HILAODRIh&cules
M ki T., Rosenberg S. A, WO 2004/031230

bbéﬁ‘?”.zpzoos/ 010602 -32 Proc. Natl. Acad. Sci. U.S.A.
91: 3515-3519(1994); Coulie P.G, Brichard V., van Pel
A , 3 x\W0btdle HeddriticSehneeden- 1ﬂcubaﬂéfda\md’f ganp’ ﬁ‘ecrothd?dellebf the

n?lan&%a 1@&?@‘5 Mﬁll‘f%%%ld ckgmafed?%roim %@}&Ehfé)éis)e ce @'}#eflﬂgoc (10
ngfsdnfota congfob Bt 1)° pclbtcbndnnsc@x wmxétdrqmnrtbs presence of TNFa
(MeAap@renigel I lines that were 5 assessed with sone
show ng very strong expression (Fig. 5). Dendritic
cel s .t hat to.id i, fy th ovel antigen
¢ okt th st Blarlendristrcsts wemarpaim destregsl 1% 18%%@%{1&9&@%1%&68
weEd predpitaed fmﬁg hiti-MR MAGTREB ) \/IéBA-lD\IRh\b%o@mﬂ Sp1id3 were eluted

o S. cancer tissues
W?tgl\%ia@ ng‘tah 91%?&};“1?%&%#\25’@@ 2A\55 | argel y absent on
all normal tissues that were assessed but shows 10
st r Gnthiespmeds et bh-RRRespcitefl peptidea froer bothrddC colteres were
C(In% §1%E1 b?MfE‘D@I Mfﬁ%le&?érﬁ&rfm&ﬂ Rl oﬁfeﬁtldéﬁ Hals @c)nt?l L [ the

E o the, spe [IC ex eSS|on otransferrin
PG7 Pulpssih me @@H@sce l§ verepsesig idsys e 8y GpiteRres by
smﬂtbs%ﬁ@@am@ﬁhhg and the ability of the identified
epitope to specifi cally activate T-cells the newy

i deRt i notra errhn epitope.neet the 15 _
- cobRERTRPUR 4 B0E S0 hn SR PBEA TR e Sy Bt e -
18266 jmethe smtrummﬁ pvdsed dHSs. as WOmPpaR4d 10 8ap@Ged DCs (Fig. 2A).

PCT/ EP2003/ 010602 -33- Exanple 1 The above descri bed

f
met b%\@h b E}L'QLDI:LPSM@I% HI%HQUBH résgﬁéﬁ I %n&%l(’)?md ope derived

OCI ated peptid erive
fr%ﬁ)@éamewn%é VhFéFf& n@ﬁceé%w nmanh@r PORGR0; svKiBiPratyayimepidn(202-
20B) vaifio R a&thb atitl B u@HEé\/EE@;tFM@BVML%qI ( Q!ngole 1, SEQID
mol ecul.es cells dendritic
N ol BB PR b g Ao T DS A ret FBOC AT £Cbe
t he
Analysis of the results of high-throughput ion trap MS/MS sequencing of the whole

peptide repertoire revealed 3 further length 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 in vitro binding assay involving synthetic vimentin(202-217) peptide and purified
HLA-DR4 molecules (Fig. 3): according to its ICs; 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 DR5 (Fig. 3C).
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mel anoma | i ne UKRV- Mel -15a and cultured for 24 hrs in

the presence of TNFa (10 ng/m). As a control, 3 x
wa®4081286 dendritic cells were cultured in theCT/EP2003/010602

presence of TNFa (10 ng/m ) only. 10 Both sets of

dendritic cells were Iysed ip4detergent TX-100 and

HLA- DR nol ecul es were precipitated using anti-DR mAb

L24Bhe HinfenbR( H2s20) peeilepépitifidd dywer megodtod the invérition is the

ﬁpst Jlfr/ﬁ%lﬁﬁlcf 1ve€mA6§?%QHQ¥stHa%P 1%53&({ d%lsbeﬁ/_\z) farl N 1 hi s

assocl ate rom both DC
cuI tures were conpared by MALDI - MS spectronetry and
only the peptide signals contained in the 15 profile
of DCs pulsed with nelanonma cells were used to
Fkagpleibxf y new epitopes by successive sequenci ng.
I - M5 anal ysis reveal ed one dom nant signhal with an

oot bbb ar i B SRR Byt Bapa-or
niséepuize of dendoiticMAlSID@BE ¢ A it ditced matestibb edd expoaure to
n@c%fﬂ {n%paln%gﬂ%eﬁ]ﬁﬁé VYRR V2 ng/xei 59%%%&% &ﬂtlfnt%‘ifkRV -Mel-20c¢

accessi on nu
dvemtexm@mLA DRy mocules bhisseindesenging was done bY high-throughput

1&Q$WEQQ§EWDI\IASLAR (Fig. 2B; Tabl e 1, SEQID
. Sequence "anal ysis by ion trap I\/IS-I\/IS confirmed

sy geaselee (B g ey maycls ol tm el o

tipemptihdems dpe KR V-8/1d-@0eah ®chiltuled for 2Hhdiks 1Inethg presatae TN (10

ngf IPT:Z hf?s a q?og%?\f ;ngﬁ (%Eéf%flgpﬁ%ceﬁg%gl'et ﬁ}]ﬂt%% Zfill)n tht BPesélhce TPINFa

(14 ng/mtl) oil203-216) (SEQ ID NO. 3) and the 14-mer
vimentin(202-215) (SEQ ID NO 4). The 4 length

\all ﬁ[ :Beteﬂn %ts‘%ffldgﬁﬁﬁ‘ﬁué/&eﬂ?%feﬂ L8t @a@r BT Ne0 ARA MNABR molecules
W%Flﬁé{%fgg 43884 Btz Paﬁb‘\bglp% q%%?ssgﬁla?eé psPHdantisre eluted

WA B ENCEF Avaid dnaBiéd @bl €-High-thrbigithiud ibrl ©a g8/ 1B4echnology.
(DRB1*0401) (Tabl e 2). Binding to HLA-DR4 could be

con AR n

ot PR PR MDA L% BEE R AU Bpare

wihAhDRAPtidsl sequdness xélﬁltgiedél)om Qé?@@nu&ﬁdu yithqecragicingggnoma cells:
val ue agai nst the reporter peptide HA(307-319),

V' ngﬁtn'lcﬂ(aaga p%%t@le QidRed QOIHLI&IQ@R (ol &ule3 BY D@s W@rehiﬂgxmﬁed in
|n|t 68-782), bu

ssqtqeg) n@i@noa}a s a{lgDC peg;@e 39@1629@4«7663 tl¥e presence of
(H@d WEE;&Q@S&@I&Q&Q& celts3@orhperisonrag ilid ;&(p&ﬂz séi;h@)lcd@ eplehld@ that 21

i dent i ent 0

REP a1 HEorh A Sr et hritoBEy oy ReE Frrofre g NG gad 1
selpsordsiie dpzscnpe[sharre oBlygnrplented aferT melanemla@dlbpdggt was

further used to identify peptides bound to HLA-DR

Importantly, 3 of the 9 melanoma cell induced epitopes are derived from known
tumor marker proteins, namely translation factor elF-4A1 (accession number: P04765;
swissprot), interferon-gamma (IFNgamma)-inducible P78 (accession number:
AAD43063; locus AF135187) and cytoskeletal protein vimentin (accession number:
P08670; 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
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nol ecul es of dendritic cells (DCs) after TNFa-induced
mat uration and exposure to necrotic nelanoma cell
wO 20va/081EB/- Mel - 20c. The nel anoma cel | |1 ne UKRRETVEP202D¢10602
does not express HLA-DR nol ecul es by itself.
Sequenci ng was done by hi gh~-BBroughput ion trap M5/ MS
technol ogy. 10 Thus, 5 x 106 cells dendritic cells
Hig-DReid cf. Aabllea),dahit wpppdarstobex ptOhiscecusdiLL- R binglegts it displays

t
o L ADOIR hRE  HEY Hecs AA 5 D l 3) an
HlgeDRS| (Fig. dehdritic cells were cultured in the
presence of TNFa (10 ng/m) only. Both sets of

den Netﬁdtﬁlmvﬁl\/lﬂel& rhdlSREhd &11§i§4vt% g?;g Rise gc?%n ngnc‘f?@ Herived from
nol.ecul.es | usi | -
A TR0 PR R e ol A b %gf‘pﬁr ook ke REReRtRte b Alength
V&.lallﬁ’s aIFA\Aa(rldizansa) @ezﬂthOL_@ MOIrLAr(Qugh pgl)t SEQ;I_D néI@pS) while
O . | entifie
R B P B PREE STRRERIIRIED M ' e

pepti de sequences identified fromDCs pulsed with
nec Forthermmsedmorpeptées| derivabiromdhe inderfdropepdudlge protein p78 were

iRaGasD Fpa%léc 1WBAA FRVERIREHE 18S sfie @%g@?ﬁéwéeﬂ%b {($®d 1D

N oS 70 SRR AL BiersSofen ixmebrtiraoe et in

prataseimmecel | s. Conpari son of the peptide sequences
reveal ed that 21 pepti des are identical, 14 sequences

Lok R £ L R A0t e
piAg hmwn@elldemlﬂeé ey thewpethod of the, in@ntibntanendy caeldadaontmmor
aﬁ@%éns kPGSR S RIERRER n"f‘arrﬁerg ﬁl; Yéégﬂeéc 1510cﬂhj§g e a';_)_%go Ragor

mar ker proteins, “nanel ation fact

(accession nurrber PO4765 SW ssprot),

i nterferon-ganmm (| FNgama) -induci ble P78 (accession
nunber: AAD43063; | ocus AF135187) and cytoskel et al
Epampkei3n vi mentin (accession nunber: P08670;

swi ssprot) (Table 1). The inportance of vinmentin with

regar n antdigen i
03 e T B B
agsatipigdhemior emud‘es ddheusslanpntesll lime |1\é3’rb’f®— 18@Hbes| rion express HLA-

Wielygﬂeggy:ltsd this case, two length variants were
ound vimentin(166-183) (SEQ ID NO. 5) and

16¢ 3 SEQ D NO. 6) ontrast .to
for PS>9‘ tcf]flﬁ 3&5&%%@ Svﬁmmﬁ‘e@éeﬁc WHRY. 23610 @ﬁwtw Ccells of
tioamelhasma lihe Mh-NI1-084 arfd fubturddPo2 QDH{Q3 1;)2@%@nce of TNFa (10 ng/ml).
4060
45 Fobe T3 10COaR Bendal b PRl en i Rt Bhte ghavper 10
ng/lnsbloayfs noderate to good binding in the context of
HLA-DR1 (Fig. 3A), HLA-DR4 (Fig. 3B) and HLA-DR5

(Fi @otl3&ks of dendritic cells were lysed in detergent TX-100 and HLA-DR molecules
were precipitated using anti-DR mAb L243. 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



Necroti c UKRV-Mel -20c nel anoma cells gave also rise to

3 peptides derived from 5 the translation initiation
wo 20081280 F- 4A1 (Table 1): one epitope i s reprESERPEO3/010602

by 2 Iength variants el F4A1(172-187) (SEQ ID NO 7)

and el FAA1(172-186) (SEQ ID-N@- 8) while the other is
found as peptide el F4AA1(321-338) (SEQ ID NO. 9).
OFMQITJFBTWﬁ eelangmnaresiis anddaCel @¥anead thie proteéns have been described in
theﬂ&ﬁft&& @Huela'ﬁ@Hﬁ'd?'o%e?"t&%st” p78 were identified
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T R M AL T S
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éatF ?@@&Yﬂh @P\ &Hig. IM-and Gl PR EIHRCID! ecul es
25 were precipitated using anti-DR mAb L243. HLA-DR

ass o fiatied apepldde sitherQe edsulig ‘lesVWFhBh Ra3%aHHAABation of the

aI h-.t hr.ou
15 pLESHHEY ?ﬁwwgféﬁsgwedéﬂg Bl el A Bentsn mereswrprassing HLA-
WLA{D@U ITﬁge}'.t:_ch@sthe peT %Jéstt@r&‘plal f@tg)ed sztﬁhni)h& wniptd dethe
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cells 155 |nd|V|duaI sel f - pepti de sequences derived 30
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20 sqr¥e asoae%aﬁg'fd&ﬁwtdm?q{ appgen. cont rol. These 26

sel f-peptides, which were obviously induced by
Ma- Whbiis, p8ptidevaaciaasbasekbdd ﬁlﬁlanﬁfrensﬂﬁhh\ladhﬁd QMMM class II- and
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nodaRsipsirammressiogltimornd DCs. None of the 18
protei ns have been described in




t he context of nelanoma or other tunors. The only
protein not expressed by DCs but by Ma-Mel-18a cells

woer®4/08eBanot ransferrin (accessi on nunber: POSBGREP2003/010602

swi ssprot): Two length variants of the 5 same p97
epitope were identified (Tabl3g-1): p97(688-684) (SEQ
ID NO. 12) and p97(688-683) (SEQ ID NO 13). p97 is a
wel | known nel anoma mar kerTABLEST n, however,
p97-derived tunor antigenic peptides have not been
defined, as yet. Simlar to both vinmentin epitopes
descri bed above (Table 1, 2), the p97 epitope 10

+ K
L-672, D675, T-677 and A-680 serving as Pl, P4, P6
and P9 anchor, respectively (Table 2). In agreenent
Wi t IHLADR as@%(aﬁéa&%ﬁdé@aﬁﬁgeﬁ\s iﬁuﬁ&@bgfrﬁémnbh‘né @ells
HLA-DR4 (Fig. 3B). Moreover, It binds wt noder at e
affl‘nTrVTD—HDA—DRI—('F‘r‘g—Bﬁ)—*aTTd‘Ftﬁr‘DR% (Frg—3C)
In further accordance with these results, DCs which
led to the identification of the 15 p97 results, DCs
S@hi ch | ed NEbANDA T denti fication of the p97 peptides  PROTEIN
ld‘@%‘ﬁer@éﬁ@fes eEng HLA- DR4 agéio =PRI Thedggﬁr .c L he SOURCE

epi t ope descri bed here nmay e utilize

10

15

20

ont ext ty of HHA-DR alleles. Wth re ardto
the 1Br oangQQ Lég % of AR RRBYPEASERR i n #42-%81 anonm Vimentin

%Ioisigll)w%ﬁgl %Fiﬁ%traﬁ@%@%ﬁm&gﬁ& magioszl%ggr vé Vimentin

d . .
2sdd o KERRel YR arboRFRenutEs B Thic A, 125 vimeniin
and 1,CD4IKRVERL|-158di at.g égiﬁgﬁ%ﬁﬁéﬁonse%ozﬁﬁ@' d beyimentin

nost swtable I n therapy

gel agot r@rEiemei- Qﬁ@xplﬁﬁﬁﬁwﬁvﬁﬂﬁmﬁmﬂ@ 20060231230 viimentin
PCT/ EP2003/ 010602 -37 TABLE 1 HLA-DR assocl at ed

peptivde WKRVIdeE20¢ducsdryvIBicanam el | S16215EQ  Vimentin
MELANOMA PROTEIN | D No. LENGTH CELL a SEQUENCE b

POSTETI WKRVIGLRESE: 1 46K UKRYEFIEDEASEM TL QSFRAMDNASL ARIF-4A1
202-217 Vinentin 2 15 UKRV- Mel - 15a LQSFRQDVDNASLAR
8031317 WKRYAVEh20© 3 BLRURRVEMEIDERSE | QSFREOMIBNASLA  elF-4A1
203-216 Vinmentin 4 14 UKRV- Mel - 15a TLQSFRQDVDNASL

9021815 WKR¥YAVIEh20c GSSRVLITTDLLARGIDV  321-338 elF-4A1
10 14 UKRV-Mel-20c KSKIEDIRAEQERE 503-516 IFN-induc. p78
11 13  UKRV-Mel-20c KSKIEDIRAEQER | 503-515 IFN-induc. p78

i2 17 Ma-Mel-18a GODLLFKDATVRAVPVG 668-684
Melanotransferrin

13 16 Ma-Mel-18a GQODLLFKDATVRAVPV 668-683
Melanotransferrin

25

# Name of the melanoma cell line used after necrotization for pulsing dendritic cells.
b Sequences of the melanoma cell-derived peptides in one-letter-code

® Position of the epitope within the protein sequence



5 18 UKRV- Mel - 20C NDKARVEVERDNLAEDI M 166- 183 Vi nenti n
6 17 UKRV- Mel - 20c DKARVEVERDNLAEDI M 167-183 Vinentin
W@ 208/088B/- Mel - 20c SPKYI KMFVLDEADEM 172- 187 el FEERR200%5010602
8 15 UKRV- Mel - 20c SPKYI KMFVLDEADE 172-186 el F-4A1 9
18 UKRV- Mel - 20c GS SRVLI TTDEBARG DV 321- 338 el F-4A1
10 14 UKRV- Mel - 20c KSKI EDI RAEQERE 503-516 | FN-i nduc.
p78 11 13 UKRV- Mel - 20c KSKABDERAEQER 503-515
| FN-i nduc. p78 12 17 Ma- Mel - 18a GQDLLFKDATVRAVPVG
668- 684 20 Mel anotransferrin 13 16 Ma- Mel - 18a
GQDLLFKDATVRAVPV 668-683 Ml anotransferrin a Name of

The mefanoma cel I ITne used after mecrotizatiom . for
pul sing dendritic cells. b Sequences of the nel anoma
cell-derived peptides in one-letter-code 25 Position
of the epitoptelanomacelheepivetigiepticartigens¥O

colI- dert g incrriane i or R o IRa MBI

notif of HLA DRA (DRB1*0401) SEQ PROTEIN |D No.
LENGTH SEQUENCE a POSTI TI ON b SOURCE REFERENCE 10 1 16
TLQSFRQDVDNASLAR 202-217 Vinentin this study 2 15
SE@QSFRQDVDNASLAR 203-217 Vinentin this study PF?OTH&\
VDNASLA 203- 2;6 Vinentin this study 4
'D"ﬁ_ VDNASEEDENCE 15 Vi ment i PRHITONT udy %OLiFE?E REFERENCE

ntin this Qflld\/ 15 617

DKARVEVERDNLAEDI M 167- 183 Vinentin this st udy 12 17
GQDLLFKDATVRAVPVG 668 684 Mel anotransferrin this study

113146 GQBPL@SW $ORR683 Malanppt r ansf e\ftﬁwieﬂtlﬁ hi's  this study
study 14. SLHVG 51-65 Mel an-A b, 15 15

2M 1§ FSV\ANDLQEB?@@DV@)@@Y@EA@DC 2703217 20 16&/|ﬂ:x'éntm this study
DYSYLQDSDPDSFQD 448-462 Tyrosi nase b, c¢

3VNROL YPEWEAGRIHD BYDBASPAO0 G 203-216 Vlmentm this study
4 14 TLOSFRODVDNASL 202-215 Vimentin this study
5 18 NDKARVEVERDNLAEDIM  166-183 Vimentin this study
6 17 DKARVEVERDNLAEDIM 167-183 Vimentin this study
12 17 GODLLFKDATVRAVPVG 668-684 Melanotransferrin  this study
13 16 GODLLEFKDATVRAVPV 668-683 Melanotransferrin  this study
14 15 RNGYRALMDKSLHVG 51-65 Melan-A .
15 15 MNFSWAMDLDFKGAN 768-782 CDC-27 b
16 15 DYSYLODSDPDSEFQD 448-462 Tyrosinase oo
17 16 WNRQLYPEWTEAQRLD' . 44-59 gp100 ©

* The sequences of the peptides are given in one-letter-code and are aligned according to the peptide
binding motif of HLA-DR4 (DRB1*0401):
P1 anchor: W,Y,F,LL,V; P4 anchor: D,E; P6 anchor: T,S,A; P9 anchor: A,S,G.

The core epitope region encompassing P1-P9 is underlined.
®R-F. Wang, Trends in Immunology 22, 269-276 (2001).

° N. Renkvist et al., Cancer Immunol. Immunother. 50, 3-16 (2001).-



a The sequences of the peptides are given in

one-letter-code and are aligned according to the
w@epiosie3bi nding notif of HLA-DR4 (DRB1 *0401)PCREP23/010602

anchor: WY,F,I,L,V; P4 anchor: D, E, P6 anchor: T, S A

P9 anchor: A/ S, G The core-8fi-t ope region

enconpassing P1-P9 is underlined. b R F. Wang, Trends

in Immunol ogy 22, 269-276 TABLE3 N Renkvist et al.,

Cancer Immunol. Immunother. 50, 3-15 (2001). WO

2004/ 031230 PCT/ EP2003/ 010602 -39 TABLE 3 The HLA-DR
associ ated peptide repertoire of DCs
(DRB1* 0101/ DRip" 1 L dph di SHIG sence of
necrotic Ma- Mel Fligﬁ ?aﬁ%én%éﬁ%r@gr lﬂnf@aﬁggﬁﬁlﬁgue
pepti des prot ei n&fj:’gﬁ (PRR1"9491/DRBEIA40T ) pept i desb

5 protein ShthéabB¥hcédnd préseinceldf Adkroticlffa-1ial-18226
19 nelanoma cells a nunber of proteins giving rise
to the identified peptides 15 b nunber of peptides or
proteins which were found exclusively in the absence
or exclusively in the presence of M-Ml-18a cells.
TABLE 4 MHC cl ass || mesimal ourberepi t opesurdduerel anoneunique
associ r j:NSa € MHC ol | . ob
nol ecu?ggﬁgg EFE%%SSM %gése%? 9%%})%563{;10@ c‘%pl%a%? ne proteins
UKRV- Mel -17 SEQ PROTEIN | D NO LENGIH SEQUENCE

SOURCE 21 17 APPAYEKLSAEQSPPPY nel anoma anti gen
recognized by T-cells 1 (MART-1) (Melan-A protein)

10 TNF 17 GUELLFKDAIVRAVPVG Meganotransferrin gp97 20
anti gen)
TNF + 165 75 10 26 19
melanoma
cells

? humber of proteins giving rise to the identified peptides

b . . . . . . .
15 number of peptides or proteins which were found exclusively in the absence or exclusively in the presence

of Ma-Mel-18a cells.

TABLE 4

MHC class Il restricted epitopes of melanoma associated proteins eluted
20 from MHC class It molecules of HLA-DR4 positive melanoma cell line
UKRV-Mel-17

SEQ. PROTEIN
ID NO. LENGTH SEQUENCE SOURCE

21 17 APPAYEKLSAEQSPPPY melanoma antigen

recognized by T-cells 1
(MART-1) (Melan-A
rotein)

12 17 GQDLLFKDATVRAVPVG Melanotransferrin (p97
antigen)

25
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25 WD 2004/ 031230 PCT/ EP2003/010602 40 Cains 1. An
isolated MHC class Il antigenic peptide conprising an

w@niono3rred d sequence selected fromthe group PCT/EP2003/010602

consisting of SEQID NGs. #to 13, and 21. 2. The

antigenic peptide of claim1l, wherein the peptide has

am no acid deletions at the 5 carboxy or am no

term nus and maintai ns bi ndClimsapacity. 3. The

antigenic peptide of claiml1l and 2, wherein the

pepti de sequence contains at |east one am no acid

1”015111 fidotadd IOI'HG élaﬁ'lh@r!ﬁ‘g%nﬁ'ﬁ%?ﬁ }{rﬁ Jheaprﬁ nq) éIdoseguence
1 kg%s 1. ol ecul he ant en pepti

any6 thegrRRP iOI%Sb*“Sg Pf%ﬁ@éDthsa I@P—I@xﬂnds?sl W

nol ecule. 10 5. Antibodies reactive with an antigenic

2pephé deigehic pkptida df dadm3., whereAnthie @%t&ie&ﬁhs AHEhEh&d aSI'eﬂons at the

no pept | 0 ti accordi ng
éagg%%éﬁgﬁ o(?{erl]ﬁgmﬁls ntmmt&ms’%? dA J:%Bﬁgf nant nucl ei c

aC|d construct co r|S|ng the nucleic acid nol ecul e of

3’CI Eh%r@lge@ﬁ eeptidgoficlamedhnde, afhe@xpuhespsp@dﬁ segu¢rpe codfains at least

8. orfe igisib aaaldmcﬁﬁm@n% REhdde bﬁf&% ﬁhég%[glc&% §tMH%ss I

acco d|ng toclaim7. 9. A nethod ucing a

cI%@E F anti geni c peptide accordlng to any one of

clains 1 to 3 conprising the steps of culturing the

4hoBlte aigkniobestide afiaBy unelef claigenadb Biloksd & 4 MIMOdlass 1T molecule.
expression of said peptide and recovering the peptide

5f T O Joes I'ga%h{’éwﬁfl ah QS 19&15 @%%d”%{d clét’im } O 10. A

phar maceut | cal conposi ?on 0’ ‘anti genic

pe tide of any one of clains 1 to 4 and an acceptabl e

x‘g‘il Brlaad nugleiqpsit melecelgengading a neptitlyer polypaptédt according to any
andrieggriatmpept 4.de of any one of clains 1 to 4 for use

in the diagnosis, prevention and treatnent of a

d| f er,abl er. he use of. a .
71 S LB ERE PR Y Gp B Sor e et i cuh@obile o daim o
cl eienablyllinked 30 as egpre@ordicaignost i ¢ mar ker for cancer.

13. The use according to claim12, wherein the MHC

| p . . . ¢
30 RAGr chl AR BEBLL L Sady PLRNERE LEalRIKST (o0
gﬁﬁ? H?g:]'cd‘éa flevl”_lgxé)qlgc' g%zélbhH%nglasg IeInaIn%gepn?? ;elzpc’inedeca?:?poézl;nil t(r)] %n}%l gne of

claims 1 to 3 comprising the steps of culturing the host cell of claim 8 under
conditions allowing expression of said peptide and recovering the peptide from the

cells or the culture medium.

10. A pharmaceutical composition comprising the antigenic peptide of any one of claims

1 to 4 and an acceptable excipient, diluent or carrier.

11. The isolated antigenic peptide of any one of claims 1 to 4 for use in the diagnosis,

prevention and treatment of a disease, preferably of cancer.

12. The use of a MHC class II antigenic peptide according to any one of claims 1 to 3 as a

diagnostic marker for cancer.

13. The use according to claim 12, wherein the MHC class IT antigenic peptide is a

diagnostic marker for melanoma.



selected fromthe,group consisting of SEQ ID NOs 12
and 13 as a diagnostic marker for lung cancer. 15.
wab@403e3of a pol ypeptide of SEQ ID NO 22 as BCT/EP2003/010602
di agnostic marker for lung4tancer. 5 16. The use of
the antigenic peptides of any one of clains 1 to 4 for
the manufacture of a nedicanment for stinulating the
1gr Shierntei cdia MH ot Hanitigenia peptilsdogprisingiammrigo eeil|sequence
o : : : g
thddroup REndisthe Ok SEHDAGOE G20 E 1 PERE Bid8sAE mark
anse%ocﬁ 0 cﬁlagrr?ggl&tl% 4"1?%? dtjhe manuf act ur e o‘?l gﬁbs raret
neHirdenerncdlor preventing or treating nel anoma by
stimul ating the production of 10 protective
13NThHasH &3 polypepHiEnsf IBUBID Ne 204+ dikgfiedticInarké: fol i@y cancer.
use of a MHC class Il antigenic peptide conprising an
1-no acid, sequence | ected fr the.qr
s Bonbr utelghottiseicpepiid S aMems S i tokthemsapfepee of o
of medicamdntcamrstimuiating pregredtdtiog dpretegateiangibodiagor immune cells
ca timul ating the production of protective
antﬂfﬁgj&lmef%ﬁbr i mmune positive CD4+ T cells. 15 19. The
antigeni c peptides, nucleic acids, hosts, nethod an
1ds &8¢ gepnditBentigens PRtifRsoEpRY Olfedisiabma dde f E@é&e mantecture of a

es pRdicahlelt i bleve£fie &neQtihg nidigohertgoeinidathieaip besduction of

10 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.

15 19. The antigenic peptides, nucleic acids, hosts, method and uses substantially as herein

before described especially with reference to the foregoing Examples.
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