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located in the cytosol, play an important role in this response. The MHC-molecules of the

human are also designated as human leukocyte-antigens (HLA).

There are two classes of MHC-molecules: MHC class I molecules that can be found on most
cells having a nucleus which present peptides that result from proteolytic cleavage of
endogenous proteins, DRIPS, and larger peptides. MHC class II molecules can be found

predominantly on professional antigen presenting cells (APCs), and present peptides of
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It was shown in mammalian animal models, e.g., mice, that even in the absence of CTL
effector cells (i.e., CD8-positive T lymphocytes), CD4-positive T-cells are sufficient for

inhibiting visualization of tumours via inhibition of angiogenesis by secretion of interferon-



i nhi biting visualization of tunours via inhibition of
angi ogenesi s by secretion of interferongamma (1 FNQ)
W@ 2Qon/015842 and T. Bl ankenstein. 2000. CD4+ PCT/EP2008/006153

T-cell -medi ated tunour rejegtion involves inhibition

of angi ogenesis that is dependent on |IFN gama

receptor expression by nonhemat opoietic cells.

gammal {{FNp) (Qin, Z2a6d T~ (Hlﬁ)kenﬂtddli 206haCP¢+ Ti-cellvardmtesimuntduatrejection
psitive T-cel n|2|

. CD4.- .
involves IR Raseineetesin o Serp Pl (R NG PIEA SRl pypression by

nonhen'iﬁ?{)j&ﬁéﬁce&llﬁ ArRMBL 22 BGY- assmdnimfauy &6 /a8 ShoWw tRA € D4-positive
ction of antibody (Ab) responses (Kennedy R C.,

T-cells Meeogmaarmptldes ﬁpm/\aml@ur aém@ed(anmqrghmresezwta byddia class II
molecu £s &gg({q ?1% etragﬁ évg?naﬁbﬁro%?e%m tla tl?e fhdul E)f ggt?lyody ngsb) fgsponses

y agal NS S|n1an VI'r

(Kenned§y RE. M\ Bheafdr] 4V1. WatBCid FRES BrigBt, 2040-CI04'5T lyrhphocytes play
contrast to tunour-associ at ed peptides binding to HLA

a criticgl gole in agiibedypraducton yand tamapy IREYRILY aBPmé‘I gigyan virus 40 large
I S av, C

rumous WS et ol (7 g, G Ly BT Cagymou aseiaipd peptides

binding:t@rHLAtdlﬁss\Ien(ﬁE@ﬂess ®hbna sxflath&nbélaﬁ’Scldsb Ihhgﬁtdsl(ﬁ"SI‘ AA have been

uaIIyllmtedto cells of the| system ( Mach,
describgg 50 Gar Ly AT ETMUNR T BV W REINAIG- W Rei th. 1996,

Regul ation of MHC class |1 genes: |essons froma
di sease. Annu. Rev. Immunol. 14:301-331), the
Since tb@se;tistitutivt:)cxpfesbisnloiﬂﬂn@ ciasadlsmblecplepis wesllyilingited tp cells of the

. f ' . i.d i b) e .

immun. SRR/ MEERYR o St WRbineR 836 Apd DR Eteos; Regutation of

MHC dléi@'ﬂ!%é‘n)é& ness@nmm d@éasé/%ug RsS IhmsBl 11apRA - pbu) ehb lpYssibility
fromtunours (EP 04 023 546.7, EP 05 019 254.

of lsolztbmggfleﬁis 0, pepisiex dlieBily Gom teiteasy demoms @hg Qpbgqm%dea;d possible.

Howevgra We&g} eﬁet é{eh ﬁ%?lr[e)({eet%qy sjlccl,\/lﬁr L er%MdBm’léﬂlg% a %‘ugMe% Solf CMH'& Class 11

epitopeRAUNFEMNS e m-Kamdiirs (BR104K23346VREN 03 089 2541¢Ragjeed, Nastke MD,
abundance of HLA class ||l presented peptides in
Goutteigpgens(y Gibsiandis &, 1SchaprcPnddtgaberend b, %@%M Aeximep g Missiou A,

Sauter ivg ]fférﬁi%nﬂ)&zp 2[ V\Fe?ﬁetab pﬁ@&ldﬁ R%Heh%%gq?éﬁéiﬁ&%f i(, Ftevanovié S.;

I nmune resp onse i't’ nus
UnexpektHﬁ- ahmhéandeenf H'hAsclams dt peeserited geptriesl@nprionary henahtdlbt@&cinomas;

cin et S MG TR AT, pocL L o ol yorphisme of the

IVHC- cl ass- | - bi ndi ng peptides are usually 8-10 am no
acid residues in length and usually contain two
For a peptidedo wrgier éelicit) esellulanohwnse jesponst Hé 'musts@qde@ae Mlﬂéltmolecule

s e e B SRS AR GRS B s o

the aminbiaBidi s8gueiiet of tikaieprite. NPT -¥1RisCINbiRgR Eapéﬁﬁd&adi*e Riwdly 8-10 amino
specifi cal lf.f to the binding groove nmensee H G,

acid reg@@@ﬁmhdelxgt aa\ddu&a@vmln twg; cwmervsdgr@ﬁldgesanﬁ"canchorS") in their
sequengé tha{ ﬂﬁ‘er%}t \I’&’Itﬁ ’th nd?‘nlg_l%mdlng grgc)ove of the MHC-molecule. In this

way each MHC allele has a “binding motif” determining which peptides can bind specifically

to the binding groove (Rammensee H. G., Bachmann J. and Stevanovic, S; MHC Ligands and
Peptide Motifs, Chapman & Hall 1998).

In the MHC class I dependent immune reaction, peptides not only have to be able to bind to
certain MHC class I molecules expressed by tumour cells, they also have to be recognized by

T-cells bearing specific T-cell receptors (TCR).



In the MHC class | dependent inmune reaction, peptides
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For proteins to be recognised by cytotoxic T-lymphocytes as tumour-specific or -associated
antigens, and for them to be used in a therapy, particular prerequisites must be fulfilled. The
antigen should be expressed mainly by tumour cells and not or in comparably small amounts
by normal healthy tissues. It is furthermore desirable, that the respective antigen is not only

present in a type of tumour, but also in high concentrations (i.e. copy numbers of the
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information as to the use of the antigens transcribed from these genes in an immune therapy.
This is because only an individual subpopulation of epitopes of these antigens are suitable for
such an application since a T-cell with a corresponding TCR has to be present and
immunological tolerance for this particular epitope needs to be absent or minimal. It is
therefore important to select only those peptides from overexpressed or selectively expressed
proteins that are presented in connection with MHC molecules against which a functional T-

cell can be found. Such a functional T-cell is defined as a T-cell that upon stimulation with a
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CD4-p@ﬁdveCEﬁLsiéknmldeMHCCdassr IIbuolecqllolJrnpeBn(hmpltope) is important in the
er?i sti cal I ‘he. an fect

develo;?S 4 ftl?IE%l'}rinlﬁ gﬁ% ﬁatpgrgfcg? Iag eaho%ﬁhe prése%p vaention to provide

novel &MH@‘&Erdas%ﬁﬁé’dc%E ek ﬁéﬁtid@@ﬂ?at RRC MBIt Bihddro PMHOYonfpR&Es of either
Ls (ligand: MHC cl'ass |I nolecule + peptide epitope)

class. or by CD4-positive CTLs (ligand: MHC class Il nol ecul e
+ peptide epitope) is inportant in the devel opnment of
tunmour vaccines. It is therefore an object of the

present inventi m.emsmfmhﬂefmmhw&rgsno aci d
sequences for peptides that are able to bind to

Fig. 1 showys dhe £liqnd ichroregtagraphypmass specter idsnfi &ﬂng;ftumﬁér associated
I
peptldegg‘?g@lggz PE'I\QOO%'gr?])%}l ﬁ\f@oﬁ P& cfnghial §a&?i@€€t&ﬁ@ﬁ€%{l% 2’bP-002 from

ctra t unour socl at ed
gllobla(tzﬁuw%aanpﬁmm@%f(ngn ldno,l BTIP-081 clroro rgliobtaspines. €EAFIO 7TGB1006 (Fig.

la), TOP-002 from gli obl ast nmlLe 00
o), G%*rh o1 1ty popel [ g8 CRISHOHA GBTRE %ﬁcﬁ%@.%)@o&ﬂ-om from
lioblaéthind salfple GBY60S AFid. MR JARM01Crdrh ARbHRNR saApR! 6B1002 (Fig.
B R 80P g, |23 ig PR P01 Rk, ARLESRAR S (Fig
1f), AKR-001 from non-small lung cell cancer NSCLC-Pool 2 (Fig. 1g), and FNI-001 from
pancreatic carcinoma sample PC330 (Fig. 1h) that were presented in a MHC class I restricted

manner.

Fig. 2 shows the ESI-liquid chromatography mass spectra identifying tumour associated
peptide (TUMAP) CEA-009 from gastric carcinoma GC-Pool 2 (Fig. 2a), TGFBI-006 from
gastric carcinoma GC-Pool 1 (Fig. 2b), TGFBI-007 from glioblastoma sample GB6002 (Fig.
2¢), TGFBI-008 from glioblastoma sample GB1004 (Fig. 2d), TGFBI-009 from non-small



gl i obl astoma sanple GB1002 (Fig. le), JAK-001 from
gl i obl astona sanple GB1002 (Fig. If), AKR-001 from
wWoaw9snekl | ung cell cancer NSCLC- Pool 2 (Fig.PCTHEP208810D6153
FNI - 001 from pancreatic carginoma sanple PC330 (Fig.
Ih) that were presented in a MHC class | restricted
manner. Fig. 2 shows the ESI-liquid chromatography
lung cetlaances NS IL@-Hode ihi(F fgyﬁﬂgamdmﬁﬁ BI-848 dmima glkobl pepma demple GB6002

. UNVAP) 00 ric carcinom GC-Pool 2 (Fig.
(Fig. 2f§§)at W‘F@ZE‘FS%%CP H%M%@ ISP BRANEC- Pool 1 (Fig.
2b), TGFBI-007 fromgli obI astoma sanpl e GB6002 (Fig.

2c), TGFBI-008 from gli obl astoma sanpl e GB1004 (Fig.
Fig. 3 dgicts therBpredsion prafilenohtvangdnes engpding gliakdast@ma associated peptides

e o5 GO PACHY LIRS 3PV s o v o i

normal nrsmrwmé inBredsddip € S8 thlan 2G61fHIACH MioBRRIRNa sdnhides @GB1006T
icts the expression profiles of two genes encoding

to GBIQ) [ BOVGHB 576 anb SCHIAIAN pept | des PTP-OO (Fi g 38) and
CH -001 (Fig. 3b). Expression of the genes is absent
or very lowin normal tissues while increased up to

Fig. 4 ﬂﬁfletstﬂiﬂdingfa@ﬁﬁmbd of@e@bﬂe@hie@ﬁﬂ@nm HAApAE62(1GES O8adurkd by Epl
GBI A _IT;, NCH359T and NCH361T Lﬁq 4 depi cts_bindin

ELISA geeqrding tosSydvesiat vt ed, Eé'ﬁtepﬁrésl‘{ waher, As dsore, HsLauemo ler, SL,

ot BSHAASAEC Sl L Y0, g HLAES 2y o o
quantitMblef ELXW\ tapabler bfi, dekermiihing epeptilel, - REHEr skss 1L Dyteraction, Tissue
s £ 2800 A e 8 AL YR BB, 1 i
peptidels nAﬁTxfi‘t?és' STHLALISR bendiiY p&GRiASs canBot Bthedsa®ed WA this assay.

ana ysis was limted to peptides known to be MAC cl ass
bi ndi ng peptides. Affinities of HLA-DR binding

- pict B el S e bl P P BN G Ry FDe 001 and

NOX-00 8bédifé @DSQﬂyﬂfph@ﬁem&n%ﬂgﬁ@m 816dd.speci fic CD8+
: 10(]) ﬁﬁphocyt es from peripheral bl ood. X 106 CD8+
X

@HICPBR/(B@M@F peMellogf thﬁélehlélé)r ley\-ﬁl_,mﬁ\*bzi@mqr HD100 was
s 8150 5R 4050 S AL G4 0 LSRN o
A*020 Amx_ono mﬁy}ﬁ@ﬂ:m(dllm&mnp?bes plusthigtndeénsiBDRBn e disighn @H‘OZOI/NOX-
o0 (3T S A o s S0 diosy o
FITC ;i@%ifggﬂlﬁgé\o%fiw bodyo CPR ﬂd@*é’idi%b@ DFMABE. Cells are gated on

E and A*0201/ ODC- 001 APC.
the lyrgphtmdteo poptiatidry rq)hGDﬁt-l-e Lypogheicates oinigbt pabel) firgd”r;nhoﬂ:)ytsesepresent

percem‘% 8&&@ nel%vﬁﬁ n?ﬁ{@ﬁqg@gf:ght per cent age of

Figure 6 depicts the in vitro immunogenicity of TGFBI-004 as detected by IFNy ELISPOT

after five stimulation cycles

Cells were primed and restimulated repeatedly with TGFBI-004 and then incubated with
relevant TGFBI-004 (Well 1, 2, 3 and 4) and irrelevant (Neg. control) peptide, respectively.
The analysis after IFNy ELISPOT was performed on an ELISPOT Reader (CTL, Cleveland,
USA). PHA-Ionomycin served as positive control. Numbers indicate the count of positive

spots.



Figure 6 depicts the in vitro i nmunogenicity of
TGFBI - 004 as detected by I FNg ELI SPOT after five
waeioalswel on cycles Cells were prined and restPEIER2088006153
repeatedly with TGFBI -004 agd then i ncubated with
rel evant TGFBI-004 (Well 1, 2, 3 and 4) and irrel evant
(Neg. control) peptide, respectively. The analysis
Figure &f depicts Fidg irEvitSPIimwacgeparityosfiEGEFBI-084 dsldeBR@ Red(8Srafter five
. CTL, Cevel and, USA). PHA-Iononycin served as
St‘m“laé‘BgFY‘?l% control . Nunbers indicate the count of
positive spots.Figure 7 depicts the in vitro
i mmunogeni city of TGFBI-004 as detected by ICS after
Cells wieresprimed muthaf GBBI-00¢4lessled @utol agome D sparidrmestimitkated repeatedly with

autologhit PENGH 1 T EPF P04 BRSO RIGLS T PR =gt relevant

TGFBIL00g (Wel- ou, celdnd Weradi HedbaheqNek! Coh@bbVY paitide, respectivel
TGFBI(-OO4 (WeII 1, ‘363 3 and 4) and r1rrel evantwf5 P 4

Additiogglly tethe p)ér@fsq:laéar Hdopatatningoplls mges alse rseaingd wetht &94 FITC and

I
Cs-hPst AR ood SRS S afildts ST IACHUTH cvomec
(BD BmaSermei,fGHrmady)on a four-color FACSCalibur cytoneter

(BD Bi osci ences. Gernmany). Figure 8 depicts the
ELI SPOT anal ysis of 1FNg production by T-cell lines

Figure Kpa)#”&ég tkfé i ¢ ‘isﬁg%t Ws?% g?} %0&&245\@?0“ erfé%% ﬁj&m in vitro

restimulEénOith tthe N(DIKFOQI p&ptide- @el'll' Cell Ame77+ ffra)mchbonDlHBC 154 (sorted

O+ NER-091 ek e TCae) 1A d- Bt SRS RS- 1331 G ek Lo NOX-00!

tetramefe! | S were anal ysed by I FNg ELI SPOT after
restimulation with irrelevant (MA-OQ) (upper wells)
and rel evant (NOX-Od) (lower wells) peptide (10

sorted Ko} I QNS O3 Al CHBHTNGEK BB e PR s were

analysedSSEINy EDISPUT ftert r@stithdtafid®) 26th. irbles SRQMILADD1) éupper wells) and
constants (KD) of Pl 16 HLA class | peptides and the

relevany (INQK-0R4) K&wep@mlhsn@emﬂvﬂ@gg/m\léﬂ‘é Qf§ ipdiepte fheggpunt of positive
ELI SA- based assay (see Exanples). Detailed description

of the invention In a first aspect the invention

provi des a peptide conprising a sequence that is

el ected fromt of . SEQ | 1to SEQID
Figure BGsHomsqa yaitear ! RRLEDoRAInER T 4he g BUESRBIBIVEBER o HEA-A*0201.
Dissociation constants (Kp) of P116 HLA class I peptides and the viral marker peptide HBV-

spots.

001 were measured by an ELISA-based assay (see Examples).

Detailed description of the invention

In a first aspect the invention provides a peptide comprising a sequence that is selected from
the group of SEQ ID No. 1 to SEQ ID No. 29 or a variant thereof which is 80% homologous
to SEQ ID No. 1 to SEQ ID No. 29 or a variant, which will induce T-cells cross-reacting with
said peptide.

In the present invention, the term "homologous" refers to the degree of identity between
sequences of two amino acid sequences, i.e. peptide or polypeptide sequences. The

aforementioned "homology" is determined by comparing two sequences aligned under



to SEQID No. 1 to SEQID No. 29 or a variant, which
Wi Il induce T-cells cross-reacting with said peptide.
WO poovlessgr esent i nvention, the term "honol ogouRCT/ERf083/606153

to the degree of identity between sequences of two

am no acid sequences, i.e. peptide or polypeptide

sequences. The aforenentioned "honol ogy" is determ ned
optimabgonditigna foivegthe weqssaigexctocescomh pagete d ha rsdguempes toetbe compared herein

condi ti.ons over .the sequences to be ared. The .
may haye g adtilen op dlstian KR FEUP e BRI )e ﬁg‘%n e SRifPpHignment of
the twPSeEh&s! ?{l‘cl{ 5‘%@?@8&? BT ol GRPcABE Eﬂ@ulhieheayh tReatiR€ an alignment

0 0 a

pt1 num al | gnnen the two sequences. Suc
using, Heguempke, tlenCluwy W algotithnt @Nudlkiat Add Rescra2422)ng6ah 4680 (1994).

al.i gn usi n for exanple, the Cl ust | gor,i
Comm{iy 3P ablexiiuuy s ana s BEarey S ARt o Lo R B Hb ENETYX
or  @MBislsabl gciequesieeidadal sy s sablivar edatdBdses, such as  eg.
specifically, Vector NTI,” GENETYX or analysis tools
http://dragen.bitepurgye.pdigbionfdbnksh mss glsodgatieds e. g.
htt p: // dragon. bi o. purdue. edu/ bi oi nfol i nks/ may al so be
used. A person skilled in the art will be able to
A pers@s sigfied W elichart witlarl dise itd dssesdwhythar Tadellanhduekbd dy a variant of a
specific peptide will be able to cross-react with

th

specifiqpgptidg avillthgable wycrossoisact with thspeptide Healbly (onegpbn HR’E»? Y, Rivas,
An SNV T i

A, Benffgn ¥ Vhepon, FiH8ET0A Dpy oMM aln@Bidale G720 Afftred peptice

ligand Vdcgmatore xyithnEleX ligarnidexdpandedcddindsiti€ oelld fordumor immunotherapy, Proc.

i ot her apy, P tl. Aca ci. US_A 98
Natl. AgEbORBAL . 35 P08 Y5 (L isbags Bairissnh, Zfh. MoSpues. N, Tsang
KY, ald SA3&R97; K¥ntiiPsionCH AMenHanckA88ddidt! GRbtbRMR “_Pflyﬁ‘l?hocyte peptide
enhancer agoni st cytotoxic T |ynphocyte peptide from .
from hhmaa cassmeemiogenic aotigen, deancge Res. CARR 61 S Rekd.70-45997 Colmbetti, S,

Faset B B30 P bbb L o EASEE BRI o, FEMTRRIAACE, an Levy.
F;, Impa&ofldiiblodous mdIRaal peptide imhhDaass eethnmii-RePntRa-A/HLA-A2

i mmuni zations on the anti-self nelan-A/ HLA-A2 T cell

T cell gpssstsaetvakys i immunol., PORRIAFP. 6560508 7;AppRY, 866tresss DE, Rufer, N,
a \Y4 el - - , d ; ey,
Reynarl Bfaardey, 20! C%f%?‘"t’éy'?% Eg%frgz B Eﬁ?’?‘%?é’c?ndiﬁﬁ%ﬁe?b Decreased

specifiP,C¥¢ e ask ders peehétivityCoB-anfigare rdcoghition- fedbedingy i agciahtion with
antigen recagnition follow ng vaccination with Ml an-A

Melan-Aapsphige, Eved g A6, 302008-1834). 1805 1614). Tabl e 1
shows the peptides, their respective SEQ ID NO as wel |
as information on the parent proteins. Table 1:

Table 1Pgpinisdbs perftidebethpir esspactivierSEQ 1D A¥NCas ovabsaninf@thatipe on the parent

reading frame 42 C20orf42 is a focal adhesion protein

?'nvol ved in attachnment of the actin cytoskeleton to

t he

protein

Table 1: Peptides of the present invention

SEQ ID NO | Peptide Code | Sequence HLA Alleles Gene(s)

1 C20-001 ALSNLEVTL A*02 C200rf42
2 NOX-001 ILAPVILYI A*02 NOX1

3 PCN-001 KLMDLDVEQL A*02 PCNA

4 PCN-002 SMSADVPLV A*02 PCNA

5 TOP-001 KIFDEILVNA A*02 TOP2A, TOP2B
6 TOP-002 AAFVEELDKV A*02 TOP2B

7 CEA-009 VLLLVHNLPQHLFG class Il CEACAMS
8 TGFBI-001 ALFVRLLALA A*02,A*02/B*13? | TGFBI

9 TGFBI-006 GDKLEVSLKNNWVS class Il TGFBI

10 TGFBI-007 GKKLRVFVYRNSLCIENS | class li TGFBI




pl asma nenbrane and in integrin-nmediated cellul ar
processes. Deficiency of C20orf42 as a result of
WO 2@806¥84% uncti on nut ati ons causes Ki ndl er synBCTER008(606153
aut osomal recessive genodengat osis characterized by
skin blistering, progressive skin atrophy,
phot osensitivity and, occasionally, carcinogenesis
11 ( Het PGFEL:008\U malLKNNVWWVSUNKEBYAEPD ¢ clags Il TGFBI
Schl ot zer - Sc hr ietavis VNKEPVBEROK Nefasgider man,| TGFBEANd
Has| C, Ki ndl { enNVvVSVNKERV®S phoprceeil n | nvol| TedBi n
regilation of [ podnarvauwwkePwal i f ecaks on, and [meEBl ity of
12 epi desrmlooker plicupmb@msirek Bl ol | ceem , 2006 TGEBL,
36082- 36090) . | GOSMENIPOEASEVET|RI28a%1 I 01 Nt éSGFBA
13 [T atfaiBN6eb VEENRILBbPEANGHO! I NAGlaes fOI I 11 S [Rapspeen
14 TCPPREESLop 3] PRIbRNTRALIANA T O%s0 T UNCT T §BFBFT ali on
15 (Al oo NIAUSERRY, A MISS gy DeTIShebgRzq U,
16 Pon G‘AL- AU op Slﬁﬁéé"f—"QV Vi LdIIbLIAUﬁ. Zer, C, 39&5,%1’ JW

|/| [NET

17 ’Cil‘ljfﬂl_ 91e MéVWL NE gcl ?\*65‘“ atTon I‘%ELEUI eT

a X

18 .7 TJAK-0D1 " E&iﬁb gastr ot e At A2,
19 o[ o GHYUHERVEY " - s AN :EAK, Tef RKR1C2
20 oy NGO, SIVPEIORY ¢ ot oy e d A% oy oot JENA
21 o EOT-B0% ol AV SN AL CNVE S G255 ¢ o HECER
ovelexpressed| AYREENNRALONYES, d51088 honns adBCERw, of

| ung_car ci nonpAVRESNNRALGNVE j0)iclasgllng| ] g EGER
22 oxplEGRR-805 hy | NBTTYRMBVRPEFKYS: S clessM 1 i ct ed [EGFR
23 neulEBIRE08 ar | FRKIKVEGSGARS nst ejlglasEll,  Bour nEBFRM
24  HeadCHIR.1-0Btk et TTLIKEMISNEFIKEAQEG qugtdsdthzzar el || &HIIRT URP) -
a _nenber of a| NdKEMKARBFHKEAQBE Ridaasidl FERM | CHI3L1
donmai n- cont ai NTTIKEMIKAERIKEA assdclaag kd pr ot ¢CREBLIS
sighi ficantly| DMEEMEXPFIEESed | nclassiy and colCeiBL1
car ¢i nonas, BlIGEMKREFBENPG. Aclags 112003, 16BIBLA
2071 216). Fur timnkemeaerRBor f 42 chasiibeen i demtdLhi ed as
25 A gEorisLNued vVedksKvaYdIkORARG atle@segl | m griaHiapp and
26 CUMPORIBLNEGS ! PSRRIFIRSUESFLRT. MijcREs 1 MB, Callgeiamaod,
27 DA [ 5ER9DET 0, | MEGDF@DEw DA, ang-gecker 1€, |Meavkie
28 K NOKEosYNOT PEEEDHARG N 1S T egul-gf €d Dy TTRBROAY M Ng
29 9T OVEPMIRGT 0T ; RASEFRD T NVol ved gegh T NTEgT T TgpRiat ed
adhesrtorm, —J S 219, 6824-68337-
NADPH oxi dase honol 0og-1 (NOXI) NOXI, is a growth
Chronfo@@heﬂﬂropﬁﬂ(?éﬁdmg fendy 4?2 t hat catal yzes formati on of

C200rf%|%jgsr% aC 5 e@%)%%%?qlé% \?espgga%g{k@!gggﬁége %tgl cytoskeleton to the

plasma%érﬁbr?ﬁ{: la¥d i %E%IEIE Fr%rdiefst‘encggétlﬁfhr m}ﬁf)fbggé%t @eﬁ%feﬁ&%'%f C@O@rf@ as a

pro ating va cells
result ef lags: ofﬂiﬂﬁ@iorﬂeﬁﬂltaﬁmrﬁsnsﬁlmesralﬂindterbyyﬂdmme an autosomal recessive

genodegggtgé? Xc g‘i 3) §rf<g[h %I)fil t%falfslgrk%'\%)g({eas%e ﬁEWE%ﬁ?gIé?Y: photosensitivity
and, ocRhRbAlyC @ércfn%@&@ﬁﬁs%le‘ri‘@ U&ﬁxﬁ@xll@?l MulSehully, @, '§c‘ﬁ[(ﬁiércﬂ'&hrehardt
angl ogenesi s, and acti Vatl on of I’u | ar SI gna ng

U, Bruq;quem]}gﬁgn(aaaLp and Has, Qv Kindlin-1 is a phosphoprotem 1nvolved in regulation
of polarity, proliferation, and motility of epidermal keratinocytes, J Biol Chem., 2006, 281,

36082-36090). Recently, a severe gastrointestinal tract involvement with hemorrhagic colitis
has been reported in a patient with a loss-of-function mutation (Sadler, E, Klausegger, A,
Muss, W, Deinsberger, U, Pohla-Gubo, G, Laimer, M, Lanschuetzer, C, Bauer, JW, and
Hintner, H; Novel KIND1 gene mutation in Kindler syndrome with severe gastrqintestinal

tract involvement, Arch. Dermatol., 2006, 142, 1619-1624).



C, Soucek, K., Setiadi, H & Eiserich, J . P. A
reapprai sal of the genom c organi zation of human Noxl
WQ@pwI184%spl i ce variants. Arch. Biochem Bi ophRGI/ERBOF006153
435, 323-330). NOXI is highlly expressed in the col on
but its function in colonic physiology or pathology is
still poorly understood. In normal tissues, NOX
In the eantextssf oancss,sCROwf4N hhhdeen aasaribiedt eitimedstadies iimveshgating gene

right colon, and high in the.left golon. There wa
expressqm{n) SHICCHFCIENANF SPUMES N 1RGO LB s QY SFRSET AR 70% of colon

carcinoRRIPAHRAS 665 bY §thd camifeRomBRd @ekl 10) NaufNtisgi&Expression by
poorly differentiated col on adenocarci nomas. NOXI was
Northetn Blot wasxpstested do npurooiusenlapiisshes (Weingtein, &£J, Boumer, M, Head, R,

zaker el AR SRR R e R b Bl et By ERM
domaineé@l"tzﬁﬁi%? (néiibiaRe-assoeRtddNsbiciny i@@%ﬂiﬁcaﬁ\ﬂy odief-8gprkdsed in lung and

associ ated with runourigenesis zanto, |.

colon caenossi Bipchim NERPhysa Astas 8P%%i 1687 4K D) ﬁgteﬁqpﬁ:#q, C200rf42 has
been id‘él)ﬁisifigdz gs ahé%lggglhg{lv&ggrg?G%g%éd%%g@%%;r&rg}(atgw\ﬁld tumour invasion

(KloekérirBLwajvr KB [Galdesivoyd, Ihav@thsbdral MEOXbnesaB A, and Beckerle, MC; The
) constitutively expressed in surface nucous cells. . X
Kindlemagpaidgprag paptainws| regulpter e Hens{paeing gEnwHh Fastqidieias and involved in

: - Un- I Xh: Si I . or
mtegmtjﬁlg?g%gpagggg%g? %;c@ﬁ@é&&ﬁé%g@y'ﬂzg%@?&égﬁ@?.n adenonma and
adenocar ci noma cel | s expressi ng abundant NOXI ,

uggestin ha may stinmul ate NF-kappaBdependent
NADP&&?%&M%{*{I%-E s in colon tumours (Fukuyama, M

NOX1,85 a@rowVRERIREDDRLi F0 eRfynfe AV Btal§HREOANASESET OF B ¥edchide oxygen
enzyme, NADPH oxi dase 1,” in adenoima and wel |

speciesd pdffeerade i (&9 darsld dydogeei psoidef (Ha0e). hlisreaxpreskion. was originally

identiﬁgﬁ?grﬁgﬁr)lph,ﬁ%}oﬁtgé?glgegﬁsz, éég @?ﬁ?lb%%%%‘g v%%xi%/es% (r:nal}s(ceféI &is (Suh, Y.
A. et aBXP9ESCEID rahdBiniARAUW e Sperdxidéaichamting loxidase Mox1. Nature 401,
Beta-catenin is essential and sufficient for skeletal

79-82).nite gxipeaskioni iy Fnkedc &g jas numbey of tiplegicabagpponses 7including cellular

ot AR, RSSO on RS PP ASEI oYY v o

C., Sowglra],SKQLSmiaﬁil){ I-i{.nftuE'BfSri(tde . XY mipfliisabfof \the gatatﬁnic organization of
adhesi gn nol ecul es for tunoyr cells. This indicat

human Nox{ as§ its SBikGS YgiaptieARiho B @n%&p%ﬁeé%ase%&aéﬁﬁ-&%)

tunmour recurrence at distant sites m ght be feasible
(Ten, KM van der Wal, JB, Sluiter, W Hofiand, LJ,
NOX1 ielkigbly, expresSahimethe lcdlonFyut éts duncion i jcolonicGphysidtegyr ol pathology is

P S e AT N
intermédid®é id @leaidht @ofed! hnd\HIEhaAhARET &6h. (FHeb¥IvabebWtdtiStical difference

) found in the nucieus and is a cofactor of DNA
in NOXpbEypressigrebeteieem samples daduefefiom adenomas, well differentiated or poorly

differentiated colon adenocarcinomas. NOX1 was highly expressed in colon epithelial cells,
both within the crypts and on the luminal surface. In conclusion, NOXI1 is an enzyme that is
constitutively expressed in colon epithelium and is not directly associated with
tumourigenesis (Szanto, I. et al. Expression of NOXI1, a superoxide-generating NADPH

oxidase, in colon cancer and inflammatory bowel disease. J Pathol. 2005, 207, 164-176).

Immunohistochemistry showed that NOX1 was constitutively expressed in surface mucous

cells. Adenomas and well differentiated adenocarcinomas up-regulated NOX1 expression.



protein acts as a honotriner and hel ps increase the
processivity of |eading strand synthesis during DNA
WO apbloestl on. Therefore, it is expressed in al PCT/EP2008/006153
proliferating cells, especijal-ly tumour cells, and is
used as a marker to detect proliferation. DNA
t opoi sonerase Il TOP2A and TOP2B encode isoforns of a
NucleaDR&tdroNl)dappiB sess predemimantgy tabti‘tatmbht add¢r®nanand hd@mosarcinoma

thetopologlcs DNA du nscri pt.i o Thi

cells expestinh SRR NOXhy Gheging b uekds ity Rlsmdlite 'NEKappap-

dependgﬁlraﬂﬂ?pigﬂ& gﬂﬂ\% Bydihi dtbn tﬁmogf?(mu ANVRLdt QN o@é?@kﬁr&%lon ofa
relie f tors

I onal stress that occurs durl ng
novel supansideippeduwmgaertrymep NAJIRHarxidapiA, tmgmrmnnmmls‘eell differentiated

adenocGErRHST 38 BB SO BRA ISP he b0 0aeing 7 UBFAnds Lo pass

t hrough one another, thus altering the topology of
DNA. The two |soforms of this enzyme exist as Ilkelg
Wnt3a/petodiatenin gignallipgrias dxsvpm deseribed teeingee Nl gupression (Petropoulos,

ncodi ng tormis localised t
. & SFRG9 175 PEeGefd 1 Fkinfa 708 3Rt o SEHREE RSB in P10
cells. J Bsolt¢teent. @mggtzﬁgnsmmw%antl cancer agents and a

variety of nutations in this gene have been associ at ed
with the devel opment of dr ug resistance. The TOP2A

Recent%gt% 1§e ogggetnl %e@fys Qﬁ no s{g%%stt@ﬁ) n g%ﬁ@@lehélharpoptosw that
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cen a sugges 1°I'fi cati on and del etion of
TOP2A may account for both sensitivity and resistance
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ar t or whet h
alters the topologic states of DNA during transcrlptlon. This nuclear enzyme is involved in

processes such as chromosome condensation, chromatid separation, and the relief of torsional
stress that occurs during DNA transcription and replication. DNA topoisomerase catalyses the
transient breaking and rejoining of two strands of duplex DNA which allows the strands to
pass through one another, thus altering the topology of DNA. The two isoforms of this
enzyme exist as likely products of a gene duplication event. The gene encoding the alpha

form is localised to chromosome 17 and the beta gene is localized to chromosome 3.
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Kenmeny, N, Macdonald, JS, Sonerfield, MR Hayes, DF,
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J.Cin Oncol, 2006, . 2 2
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hypersensitivity reaction to carcinoenbryonic antigen
in cancer patients, Tunouri, 1982, 68, 473-475). The
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and a C-terminal region, which includes glycophosphatidylinositol linkage region (Hegde, P,
Qi, R, Gaspard, R, Abernathy, K, Dharap, S, Earle-Hughes, J, Gay, C, Nwokekeh, NU, Chen,
T, Saeed, Al, Sharov, V, Lee, NH, Yeatman, TJ, and Quackenbush, J; Identification of
tumour markers in models of human colorectal cancer using a 19,200-element complementary

DNA microarray, Cancer Res., 2001, 61, 7792-7797).
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WO e®ponsés, Curr. Cancer Drug Targets., 2004, BCT/EP2008/006153
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As an qasfetaiantigat, IGRA inetpressedhdunisg foltal devadoproént, but also, at low levels,

muno| ogi cIi igal results, n..Oncol 2005, .
in the gty ateSdhed epiBfupeal a0k I TSt OS] SeBRPERSTD n 2 hieh
percentﬁg%f hthdafl thif@ull %’Jl@cﬁhg YD eF galtrolfesime ®1élet@l ARd pancreatic

tested in this tunour type (von Mehren, M Col orect al
cancer,ci)¥e of noagsmaﬂe‘zell lwhatcanger lea 80%heft braest dencers {(Elnompson JA,
Graner 12 o TR, om0 F ! G Y50 moteutr ioogy

and chﬁ’i@&lcﬁdrﬁﬁdtufe@.r J G (48 as4li, . 2006, $,03190366) ROuEed &6 Gillth expression by
l'oni, G Zannini, P, and Protti, NP; I dentification

tumourcqellﬁ 8@ its saeraon kmHte pImopBA kas hepe broadhy Hesenasra Bimaqur marker

(Slkorspé}: iflg %?ugtglp % %6 eé?llay chggng—a}_ _/ag)lpllgﬁg)% é)g'n%:g’ ﬁg {)IP’OHIC antigen,

CancerlDeteas Pedl. | 1988, 12032Pa356) and ,is Gie Aahdasd isegnofmdikémfor colorectal
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Cancer Res., 2004, 10, 2860-2867), enabling a variety
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of cytotoxic Tlynphocyte responses in patients with
gastroi ntestinal malignancies follow ng vaccination

Several cytotoxic and helper T-cell epitopes have been described for CEA (Crosti, M, Longhi,
R, Consogno, G, Melloni, G, Zannini, P, and Protti, MP; Identification of novel subdominant
epitopes on the carcinoembryonic antigen recognized by CD4+ T-cells of lung cancer
patients, J Immunol., 2006, 176, 5093-5099; Novellino, L, Castelli, C, and Parmiani, G; A
listing of human tumour antigens recognized by T-cells: March 2004 update, Cancer
Immunol.Immunother., 2004, 54, 187-207;, Ruiz, M, Kobayashi, H, Lasarte, JJ, Prieto, J,

Borras-Cuesta, F, Celis, E, and Sarobe, P; Identification and characterization of a T-helper
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Fujiwara, H Ochiai, T, Itoi, H Sonoyama, T,
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with CER bepbid® R refl Hhartic peiled Lo e e B GuPRTEE 2004, Gag09-616
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ression profiling by mcroarrays in colorecta
metastatlan:oh]mct@moccr €bp Cang@(Rss., £905,91759P%#$001). These and other clinical
trials to date have demonstrated safety of CEA vaccinations and evidence for the induction of
immune response against this antigen (von Mehren, M; Colorectal cancer vaccines: what we

know and what we don't yet know, Semin. Oncol., 2005, 32, 76-84).

Transforming Growth Factor, Beta-Induced (TGFBI)
TGFBI was first identified as a TGF-beta-inducible gene in a human lung adenocarcinoma
cell line. It encodes for a secreted extracellular matrix protein, which is thought to act on cell

attachment and extracellular matrix composition.
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Protein Tyrosine Phosphatase, Receptor-Type, Zetal (PTPRZ1)

PTPRZI1 is a member of the receptor type protein tyrosine phosphatase family and encodes a
single-pass type I membrane protein with two cytoplasmic tyrosine-protein phosphatase
domains, an alpha-carbonic anhydrase domain and a fibronectin type-III domain. Expression

of this gene is induced in gastric cancer cells (Wu, CW, Li, AF, Chi, CW, and Lin, WC,;
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Fibronectin 1 (FN1)

Fibronectin is a high-molecular-weight glycoprotein containing about 5% carbohydrate that
binds to receptor proteins that span the cell's membrane, called integrins. In addition to
integrins, they also bind extracellular matrix components such as collagen, fibrin and heparin.
There are several isoforms of fibronectin, all of which are the product of a single gene. FNs

play a critical role in the maintenance of normal cell morphology, cell adhesion, migration,
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Fibronectin (FN) has been shown to undergo alternative splicing exclusively during
organogenesis and tumourigenesis. One such splice variant, extradomain-B (ED-B) FN, is
normally absent in normal adult tissues and is proposed to be a marker of tumoural
angiogenesis (Khan, ZA, Caurtero, J, Barbin, YP, Chan, BM, Uniyal, S, and Chakrabarti, S;
ED-B fibronectin in non-small cell lung carcinoma, Exp.Lung Res., 2005, 31, 701-711).
Mhawech et al. showed that head and neck tumours with a positive staining for EDB had a

trend to a significant lower overall survival of patients (Mhawech, P, Dulguerov, P, Assaly,
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mRNA expression, and gelatinolytic activity in NSCLC cells (Han, S, Ritzenthaler, JD,
Sitaraman, SV, and Roman, J; Fibronectin increases matrix metalloproteinase 9 expression
through activation of c-Fos via extracellular-regulated kinase and phosphatidylinositol 3-
kinase pathways in human lung carcinoma cells, J Biol Chem., 2006, 281, 29614-29624). In

one study, they investigated whether the tumour-suppressive effects of vitamin D (VD)
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Clin Cancer Res., 2002, 8, 2455-2462).

Epidermal Growth Factor Receptor (EGFR)
EGFR plays an important role in the regulation of normal cell proliferation, differentiation

and survival. For this reason EGFR status is often altered in a range of human tumour types
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amplification/overexpression on survival of the patients (Olson, JJ, Barnett, D, Yang, J,
Assietti, R, Cotsonis, G, and James, CD; Gene amplification as a prognostic factor in primary
brain tumours, Clin Cancer Res., 1998, 4, 215-222; Newcomb, EW, Cohen, H, Lee, SR,
Bhalla, SK, Bloom, J, Hayes, RL, and Miller, DC; Survival of patients with glioblastoma
multiforme is not influenced by altered expression of pl6, p53, EGFR, MDM2 or Bcl-2
genes, Brain Pathol., 1998, 8, 655-667, Waha, A, Baumann, A, Wolf, HK, Fimmers, R,
Neumann, J, Kindermann, D, Astrahantseff, K, Blumcke, I, von, DA, and Schlegel, U; Lack
of prognostic relevance of alterations in the epidermal growth factor receptor-transforming
growth factor-alpha pathway in human astrocytic gliomas, J Neurosurg., 1996, 85, 634-641)

while the others concluded that these alterations were a negative prognostic factor (Etienne,
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Therapl es that bl ock EGFR have shown limted efficacy
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targeting wild-type EGFR. The antitumour efficacy of EGFR targeting strategies may be
enhanced by the addition of EGFRvIII-specific blockade (Sok, JC, Coppelli, FM, Thomas,
SM, Lango, MN, Xi, S, Hunt, JL, Freilino, ML, Graner, MW, Wikstrand, CJ, Bigner, DD,
Gooding, WE, Furnari, FB, and Grandis, JR; Mutant epidermal growth factor receptor
(EGFRVIII) contributes to head and neck cancer growth and resistance to EGFR targeting,
Clin Cancer Res., 2006, 12, 5064-5073).
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tumours in mce, PLOS. Med, 2006 Jan;
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|nterfer|ng RNAs (si RNAs) has becone an effective and
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EGFR ffRMe&tan@préeid was abivhaeadlaed ,bym(EQ@Yol Plowaner, amNmtea@ﬁem had
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I N expression
microag@ysakeucl@honly hﬁﬁﬂ alhémspewﬁc:dtaagésmatexpfeesmp@aﬁéﬂne In conclusion
ation of EGFR m ght notf%%Fﬁ?affl ci ent. for

these dgﬁadﬁfi‘éegg‘g?ﬁ the ﬁ@?%ﬁelﬂp“@-rgg BarR ighiapat by fiffigiont for a
single Gé/éf]t t?@]{&Beut‘l% f\ﬁ( 0B GH Ehali fant gh%ﬁﬁf Wol-fm?ﬁ?] ogk h\%rtﬂocher HP,

Bo dahn, ective si cl n
StempfEGH BrwkhhffRMApd@lnﬁn&td Boghhnol; E@@V@sﬂeming] of EGFR with RNAi
|fer n of gliom J Onco

I ells, Lnt.
cemondgigfes gty B RD aChealotr BotEFriL af Elipw s kire Todespl. 2006, 25,
1531-164nduct ed that show promising results. For exarrpl e:

Several clinical studies have been conducted that show promising results. For example:

h-R3 is a humanized monoclonal antibody that recognize the EGFR external domain with
high affinity, inhibiting tyrosine kinase activation. To evaluate safety, immunogenicity and
preliminary efficacy of h-R3 in newly diagnosed high-grade glioma patients, a Phase I/II trial
was conducted (Ramos, TC, Figueredo, J, Catala, M, Gonzalez, S, Selva, JC, Cruz, TM,
Toledo, C, Silva, S, Pestano, Y, Ramos, M, Leonard, I, Torres, O, Marinello, P, Perez, R, and
Lage, A; Treatment of high-grade glioma patients with the humanized anti-epidermal growth
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Fukuokab d&rki€B-5699 ahienu _'rraavefd,iblKle;iinlhnnﬂ_, gréwthufamtor recdgtorstyodsine kinase
inhibitq%éw\glvgxtaa}gtggi’ c&fﬁy&?#&?ﬁ%ﬂg&t}é’ W f:_rf@lél_-s’g%eg[ ceﬁ? ﬁg{}é) ’caﬁgéer with acquired

resistarict i€ YET i B! BurgRCAREFBLOG AW 6B -Ba®t Or receptor tyrosine
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with non-small cell lung cancer with acquired
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Gefiinge 3 sBRARE okt tiepl e abVh 8RR Riosp e BGPREspansiate tyrosne

kinase Ha®Vdmdiserad eETRAPY Oin & ESdHZtowdS 90 ChadicAs tWithOHoA®mall-cell lung
ki nase has denonstrated efficacy in a subgroup of

carcinopigt (NHEEChvivthe dajhcomyantiond| shematheranyt: df ridmiso( repertey to have an

antitum\M]P e?t?!:l] iC%F%S %ét%}@ges Ci? g@iépyf/ﬁlddtittioﬂaﬁ alE%?FR mutations have
reported T o have an antitunour effect Th Bt ain

shown aBtrang asesiafionwitiSgdfitiniAddhisitivitpetbt WSCEG- R heudflitacynst gefitinib in

. have shg_vvn a strong associ ati Oﬂ w th gefi %i nib .
brain metastases {rpmyNSELGses assessed apf the awsgeighion ef thip sffiracy with EGFR
. i a f . e .
o B IS R G SRR B RAAE ot n
subgrowgy af \patiemts. Thé i datanisbggeptied aa possiblbeassddigmini betwean the efficacy of

st 5B T BR8P S B S Fpoms. .
Kosaka®ff iGaé, & wekddabaihd T, MiARo! M;-‘Nalkﬁﬁéra,ofg, IB{2drdd, H, Natsume, A,

mef ast ases and EGFR nut’ations (Shimato, S, Mtsudom ,
Ishii, DT angkogshiga, ¥, 2004t E6FR mutapgrs bapatidnts with brhinunetastiges from lung

e A AR B e R BT

brain netastases from|lung cancer: association wth
.. the efficacy of gefitinib, Neuro. Oncol., 8, 137-144).
Chitinayei3t LikeZ(GHIILA 2 (CHI 3L2)

CHI3L2 was originally identified from chondrocytes. It has been frequently described as a
target antigen in rheumatoid arthritis. No relevant association of CHI3L2 with cancer was
identified. Chitinase 3-like proteins have been implied in stimulating proliferation of human
connective tissue cells, e.g. fibroblasts, by activating extracellular signal-regulated kinase and
PKB mediated signalling pathways (Recklies AD, White C, Ling H; The chitinase 3-like
protein human cartilage glycoprotein 39 (HC-gp39) stimulates proliferation of human
connective-tissue cells and activates both extracellular signal-regulated kinase- and protein

kinase B-mediated signalling pathways; Biochem J. 2002; 365:119-126). In mice chitinase 3-
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(DCAMKL2) The njcrotubule (M)- a ciated DCX protein .
kinase [Jomain, o ATE28KEAL M2 SBREUTE ue h\é‘ i v&eoﬁ%n@ma?mg are functionally
lian cerebral cortex. ldentification of a protein
I'nase, doubl ecortin kinase-2 (DCAMKL2), with a domain
(DC) highly honol ogous to DCX was reported. DCAMKL2
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depolyﬂ@ﬁ?dtl@n ALPRbGHry1Bich 6f DOAMKE2istronblyClediides ifs¥finity for MTs.
domai ns are functional |y i ndependent. er expr essi on

DCAMHKL2DaVROX smRINAY mnqm@uwm@mﬁemﬁ agg sxpeessed during the

e oI I
period 0 e Yt LR HhRRT SRR BRI pvhercas
DCAMXKI® B&Xlsfs?h%&bam@neerlma)usmﬂmberrs@ggemﬂg thandtle aDE€ sequence has
expressed during the period of cerebrocortical

previoushinpihygeegiizedDimcians BinHer B anew opd Sy Hamalln ympathetg peurons,
DCAMWL}%CaB%(ﬁ}?Sthé cﬂp b%“’zﬂféﬂgq}‘e fe Hlaﬁ éﬁ%o(ﬂv axons and dendrites.

suggesting t sequence evi ously
unr ecogni zed functlons |n t he nature nervous system

S atheticn rons, L2|slac 'ze to tk
DCAM HEh doriaa ag AR RO AP o dioHE elie control of
MT dyRERds id 8 -vikVKE BeUtB¥al (e PV BS@RESs. Ahe patterns of expression, functional
phosphoryl ati on-dependent switch for the reversible

activitiesy gubitionf ardTlodslivatipe of DEAMEL?2) suggést shavt fonctiansan parallel to, or

i conelf Y o2 T of P 5 Bt PBRAI S0 DA P DAL ) in events

importdiid Feiesduriln@dvelopnienh Ghd, GidteritiallPainathb&) cHa@act&isticbf mature nervous
concert with, other nembers of the DC gene famly (DC

systemsjoBQAMKh@om enpesadsof two dyrgitosal and independent domains, an MT-

binding and -stabilizing domain (the DC sequence) and a kinase domain with protein

indepe

phosphotransferase activity.

It was suggested that the DC sequence plays a critical role in transducing extracellular cues
and their intracellular signals into changes in MT dynamics. In particular, based on an ability
to interact with MTs in a fashion regulated by phosphorylation and to localize to terminal
segments of axons and dendrites, regions in which MTs are dynamically unstable,

DCAMKIL?2 should be considered a potential candidate mediator of the rapid cytoskeletal



i mportant for neural devel opnent and, potentially, in
those characteristic of mature nervous systens.

WOOAMKLB41 s conposed of two functional and i ndeQERB29NE/006153
domai ns, an MrIbi ndi ng and-2gt.abilizing domain (the DC
sequence) and a kinase domain with protein
phosphot ransferase activity. It was suggested that the

rearran%aﬁgﬂmnmcm &y sesponsei toi pevromab|segnating evesthu (Edegman, AM, Kim,

extracel | yl ar nd, their 'nt cellul a i ls . ..
WY, Higgins. Q?E%%elpngﬁwo%wgm#é A g iona ; Tpallepogip kinase-2
a novela&btﬁﬁ)écloiﬁdiretlé’tedl PEARERCKnidet &sMﬁed Widh femnitap Be%rﬁ&ﬂé 3t @fons and

orylation and to localize to term na
dendntssgl&wit@hemﬁ 20 280kH3defddB).t es, regions in which Ms
are dynam cal |y unstable, DCAMKL2 shoul d be consi dered
a potential candidate nediator of the rapid

ATP-sENIARKAWATFA rE QI ra/ud5sERIth Thh il 10GRENJI V)T es ponse to

neuronal signalling events (Edel man, AM Kim
The mqﬂprgfgncptg)n af inwardy f@nﬁymgg)tam@n@b@m@seé&r)\;}s naﬁﬁabhshmg the high

potassuémggﬁg Sele 1vV¥y o%H%J %lga QL 'n?erx%r SSidstrd [}pﬁ/egatlve res%lﬂg membrane

rela protein Kinase as

potentidle(RIVIR) w&&ﬁlnﬁfét sharhctériqies physiblogioalr piopsstied ¢ gha The classical
Chem , 2005, 280, 8531-8543). ATP-sensitive inwa
property eaft Kiri isr thabikes dlovt omardrerhen tha&YP oy qqgétlheajt%rthe equilibrium
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and in Cﬂaﬁﬁ%’laﬁalkCWJ@ﬁ’%é e refflilators of Rahl lﬁ'ihcftlloﬁy\’s'whﬁﬁ’al'hdﬁun determine
when the RIVIP is negalive to the equilibrium

neuronepioﬁ:)@nablaty fand aKenz(lch}n)d)l?tldJU(Blat, At en@)d%alsu v*a Inwardly rectifying

otent i t.war d urrents ar
porassifff GiRendl T R iearrt BorEats rth e €isbRci Sip dOKKiGh o elie
functiofid) FtOEMEMOoWNIED) 20686,210083-@4) K+ conductance in glial cell
menbranes and has a key role in setting the glial RWP.

Hence, Kir, and in particular KCNJI O are key

Dlmlnlghegl'” %g%glﬁ f?xgio @L&aﬁn %Ctl!nffﬁe%t §W'y ggbdh{] 4 U a%ﬁ%x?);t R{ésult in

neur exci and axon i on (Bu
hyperevidbifiay SOf, ndirohdn\aad delbyiofrﬁﬂt syndptig tRebmssionmCONREIchannels are

prlmarliybfesm)r;sﬁ)lg?‘qr)]r:]srlgqlnﬁggr{t]\cll}g%gm% S]égtl ggﬁq:qrtlgﬂfagterg)égi:s ;xgiogre likely to
4 t

play a %&f] ifbl'l% gﬁ o@sg"uﬁ‘ll tﬁpggmgé’ gglﬁlpg%ﬂt?lggl%% ﬁgﬂlﬁamate clearance in

astrocytefs pﬁtlebnmcked:uWn ofyKEGNJhe highhghta tlae mﬂmof meimbsanedyypexpolarization in

S|on hanne e primarjly .
this procE SR REEPavE LY g TTENY Ky e NSl £t Ypldgpado. HM, Baksi,
K, RenEl?én%h&ﬁ' A2SKGRAKSESSRNGndr Batbh KRLTY, DBwRtéplAioRBOLKird.1 inward

role in potassiumbuffering. Si gn|f| cant 1 nhibition of
rectlfyxgg wotassium chamehmalunits by RNAi impairs potassium transfer and glutamate

uptake by cultured cortical astrocytes, Glia 2006, 55 (3), 274 - 281).

KCNIJ10 spatial buffering of extracellular K(+) in the central nervous system can only be
performed due to the non-uniform distribution of KCNJ10 across the surface of the glial cell.
A mislocalization of KCNJ10 in various human brain tumours (low- and high-grade
astrocytomas and oligodendrogliomas) was observed, suggesting that buffering capacity of
glial cells may be compromised, leading to water influx (cytotoxic edema) (Warth, A,

Mittelbronn, M, and Wolburg, H; Redistribution of the water channel protein aquaporin-4 and
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cortical a cytes, [ 55 ( 274 < 281). .
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for exanple, one or two of the amno acid residues, are

polypepfidecqoatpiping anAp PEdpayesse ¢ dadnadnisrhapsnectsid the gvention. As

3 j n n : al . i ami iLd- .
can defi{E] Srof 4 ey P BRE I I R BLflides, age, typically
anchorirssidtids| formligea tcordsarphehce fttingdl & ti®| wnding motif of the HLA binding

substantially the same way as a peptide consisting of
8IO0Vet he gi ven amino acid sequence. For exanple, a peptide

may be nodified so that it at |east maintains, if not

i nproves, the ability to interact with and bind a

Those gminoasdié rédiihiesshaicark ot seschtialstoHnikrakt ovith HR, T-wrl reeeptor can be

.~that it at |easf majintains, i ot i nproves he )
modifigg BY eplacBipenCRh aBBias Slirasid whSse idRPORp dogs poy sbstantially
effect 08l l‘éab{ivi@ebﬁcﬁ dédiaiot eKRHIRES bﬁh_dﬁfg' ] RH@idl@l&nﬁ BMH@I Thi] apart from

an am no acid sequence as defined in the aspects of
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invento?éj Lr}tcglao‘lélo?%%béﬂtpdésorq;ol}ﬂ'eéﬁ&)b\k’ﬁgh ﬂgch?oeegtthed fmidd &cid sequences or a

portion or variant thereof as given.

It is furthermore known for MHC-class II presented peptides that these peptides are composed
of a ”core sequence” having a certain HLA-specific amino acid motif and, optionally, N-
and/or C-terminal extensions which do not interfere with the function of the core sequence
(i.e. are deemed as irrelevant for the interaction of the peptide and all or a subset of T-cell

clones recognising the natural counterpart). The N- and/or C-terminal extensions can, for
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anunoadmb description herein below. As these peptides
constitute the final product of the processing of
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Corres;%%dfh%%d BRurdy loccurifig REREi A& GIrlafnt'ketHaf‘Yrﬁﬁ‘lEé N cARYcrB&-reacting
any size, but typrcally they may be |ess than
with amude)(pf thenmvenmrararcv\mﬁghtlen %eﬂétaatﬂ yExaemdes Hein such naturally

occurrig I VIS RS BEFe GO o AR Ao O3k g h Pefi 47 and 24,

respectiv@Bi. dues, the peptides of the invention may have fewer
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resi dues, nore preferably fewer than 100 residues.

If a pe@ﬁ‘%ﬁ% géél{;g% C?S‘lhiﬁ‘ORIECF ?f 'A{-th‘XSptrmﬁ&‘ue@'lé %tsﬁié Ql\fégﬁrstg bmd to a MHC

varil an ereo er el
class IIvacleaiie, s prfiereadethat thelresidiids thit feikvehe I’¢o&: HM Mﬁﬁmg region do

not subgég{kglbﬁbg%%gé %%ﬁt@n%ntgg ;jaegt?degtor[l@sm Heflfp 1Cf: fygcé %ﬁedglaldmggroove of
the MISE A&ssalT RGeS tcp‘ifrfs%ﬁtp ted R&Qid)é tol! ﬁ{eu gq{ﬂ yHowever as already

occurring or arti ticital variaht's that uce T-cel
indicatat dwweyiec ackl ba gppuetiate&i thatdaigdepepftidehmay ﬁw:elsed ,Gg. avltcn encoded by

en. | engt nts les f uch nat ur al
a. polyBysitiden g THeBniEre aeeh Reg e iy B EMEFL B ffade gatigen-
presentld ¥, 11 and 12, and 2 1 and 24, respectively.

It is also possible, that MHC class I epitopes, although usually between 8-10 amino acids
long, are generated by peptide processing from longer peptides or proteins that include the
actual epitope. Similar to MHC class II epitopes, it is preferred that the residues that flank the
binding region do not substantially affect the ability of the peptide to bind specifically to the
binding groove of the MHC class I molecule or to present the peptide to the CTL nor mask

the sites for proteolytic cleavage necessary to expose the actual epitope during processing.



If a peptide is longer than around 12 am no acid
residues is used directly to bind to a WMHC class |1
worieowise it is preferred that the resi dues tPEE/EP10881006153
the core HLA binding regi err9do not substantially
affect the ability of the peptide to bind specifically
to the binding groove of the MHC class Il nol ecul e or
Accordtrlglprthes qmcsetlhen\pmpt)n cadsa providesCpeptidenanderariants @f rdl(y class I

epltopeﬁ Z-Aﬁ%/%gtggxd%%?a XZé eétwgeerel \ﬁ%ﬁ{ E@C é)a%fgra%)lp agetweeg % and 30, and

most pRREIrEdWete@hn Fighd Fd ﬂﬁﬁelﬁ@@elb arnger, 13ep) p&@r TEY¥mB acids.
fragrrent ed by sui tabl e “ant i genpresenting cells. It is

al so possible, that MHC cl ass | epitopes, although
ugl | 0. agi r
of couxgs%, %1ee p;%/elpggé \éfgfgrelg%tl aﬁ:é: l?il t glﬁg%?gegpﬂlveg{e cZn g&pglrag% ab111ty to

bind tot Baholeculé wdetht Mm@t thajor eibtbeqapatibility | @mplex WMEIC) a&sS I or IL
Il epitopes, it is preferred that the resjdues that

Binding phaReRtHS i nvaritgt kg MIAC somplex @%?F &3t5day prefirods kpown in the
art, forLe?%rg?fé' tlhbgey dé%fcrlf){}?trﬁgﬁkmg@ 4L tHé qg/%ﬂtﬁﬁl Arytthe §d3Eribed in

ng groove 0O cl ass ecul e or
the litematws efot diffeeerp eﬂHGjelatsoIItdﬂele@'(h gn Nbgtmﬂg I<trbps}mf¢er Kalbacher H,

Kalbus g REitcasee HG° Seen SF Honin b doarmpomene Q) HE&HORBS*0101 and

DRBl**lBUF%dl@Jhl@& éélln%feulf?&ﬁ BERpHES: @rlﬁufﬁﬁ{dl ey qf53t\47|@665 1673;
class | epitopes having an overail |ength of betweén

MalcheaekdG1 00au b, Stemabyiy S Rameeensee HY Jagg GaMelmssh; Analysis Of allele-

et e A5 R, 0 Lo el ot rannes

Manici®, St@niAO T, #GECMIA NHathéher 1ESRIRSEATF, Noppét COSpﬂ\gddh G, Mazzi B,
have t he ablllty to bind to a nol ecul e of the hu

Bellongydyf,dpellabenad 8o Rpitii P Maanosiapeadls nregem) aé\ﬂé@ B e@rtom to CD4(+)
cytotm% C1:en ]:l%sgc@ﬁ?r%\wgﬁl ligtg%ﬁ{ﬁitib?lﬂg lélﬁio@ t1 n‘plfl)eﬁ’ mp Med.

1999; IS@QS)e 8de-$<76; Bathmér J>Galake K Bénd E,eK@rreR@\ntGumm Vaisasnini P,
hose described in the lLiterature for differe

Nagy Zeﬁ a%glgpghaaf ] %q:pggie(lgmang wﬁg\g of@ﬁ%ﬁslﬂgﬂ éqaolppules corre ation with
rheuma@??&?ﬁh&& aE%oc QUSJ ]?%q% @§§QS'T@) 19ab11838. ¢ kins SM Rota

"HLA- DRB5* 0101 and DRBI'*1501
PA, Moare éeulemsemIBE; Aquuﬁlrﬂnnremhlﬁummpmycfes medsurmgbriodling of antigen

o clast LS ok RN s 5 TR a2 evon w0,

Lohmaﬂxfl Tatbﬁde‘?M’QQélf)h&leP PN HRfder 31 FRSer), Mfudk BIC, HlebtiOBY, Flavell RA,
i gands; ' munol . 1994; 153(3):1°141-1 149; Mani Ci

Altmar@ mﬂur@iumWCTa01ﬂnﬂgcaWXYMm@r Iympl®ichieg agponses, associated with

DB s SRR e B A MDA . o

obese didBti¢ mi€y i HKACDQ ﬁﬁ{sgémb thié§ Idahhr). MWIBN12):1765-1776).
hi stoconpatibility | eukocyte ant i gen DRI | ; J Exp

Med. 1999; 189(5): 871-876; Hammer J, Gallazzi F, Bono
In a pgticlﬁ%lgl Merr@deé}gﬁod{me}{?lof R ifNenfon the peptide consists or consists

essentially of an amino acid sequence according to SEQ ID No. 1 to SEQ ID No. 29.

”Consisting essentially of” shall mean that a peptide according to the present invention, in
addition to the sequence according to any of SEQ ID No. 1 to SEQ ID No. 29 or a variant
thereof, contains additional N- and/or C-terminally located stretches of amino acids that are
not necessarily forming part of the peptide that functions as an epitope for MHC molecules
epitope.



Nagy ZA, Sinigaglia F; Peptide binding specificity of

HLA- DR4 nol ecul es: correlation with rheumatoid
W@eaob0i8i#s associ ation; J Exp Med. 1995 PCT/EP2008/006153

181(5):1847-1855; Tonpkins38M Rota PA, More JC,

Jensen PE; A europium fluoroi munoassay for measuring

bi nding of antigen to class Il IHC gl ycoproteins; J

| mmunol Met hods 1993; 163(2): 209-216; Boyton RJ,

NevertSiiEy e SEEGRTa3ePe RPRTER Fabrot Fndth s s i cBAiion of the
peptidetdccfrdiGC &) HPIERBE infvehd 6P A6 MhE cE1BS PR BB entedfiedtddhe present
Wi th susceptibility or resistance to type | di abetes:

inventiethathg speptiley of| he apresedt Sevandant IS HAegon BTeisin Mhirbpeemprises, for

e, 835, 504 58 HABRIOR, 5oL b PGB ci

(p33, uetqulmwmg i) tag @letinE foirothe tNIEB ) &dnBdak cuesssidrsnaiber X00497
onsi sts essentially of an am no acid se(%gt%nce

(StrubuaCMorMpﬁg B.canddeyngpEng. The complets sagugise e mRNA for the HLA-
I I .
DRsso T AR AT LI pSbTPAN AU RSty polari
EMBOde 8434 n86948d2ng to any of SEQID No. 1 to SEQ ID
No. 29 or a variant thereof, contains additional N
and/or C-termnally located stretches of am no acids

In addi{iﬁﬂhea]ﬂ'egtlﬂgbr (arrdn® ady! Héﬁnf)&lﬁ% PektHRA kS 1r9§rotvg QtaBARY & or binding
ctions as an epl tope or ecul es

to MHE@ pialopédesie ebicit hestresger imnpee respoase: hé@h@d:srfob euqhﬁgmntamitzatlon of

vi de an Lcient,introducti f the
o peptig® B R nb PSR b PR, OO Db KB BERE Mipguction of
reverseqaaﬁn@éMlsraseabn@E fideebdadesent i nvention, the peptide
the present invention is a fusion protein which

corrprl ses, for exanple, the 80 N-term nal am no acids

In a re&ersetéjlg)tl?l Qﬁaaﬂﬁﬁ(ﬁ ?88 TSI 'a?é ﬁ df ;%ﬁrﬂfﬁ%)tﬁgg @OKI@Q% 'linkages

OWI ng as derive

but the@dlﬁﬂe kboﬁdCleSrEVQBlech LB“dQBrre%BIM&?so( fié]ittd@ltrnmet\ibs ni‘@cllse nﬁde using
ong, E. O _The conpl et e sequence, of .the
methods rk@owemmhe aratsf%ﬁéer@alq Tgh s Ahase drsgribed dy é\é%era et afJ. 1mmunol

1997, %%@?3‘2?88%&%?5?&'%2&@% ; elite) ddm gER{aﬁfé'lhyolves making

pseudopepides eontainiay chanigesrany olbang vk bacécdboflura:ﬂdemottthe iqnientavien of side

chains. g > gix;léeleff% zﬁ.ﬂﬂlﬁ?@l}} gbg%ln ﬂ'@t tf(k))/ét alpg LE@H I;'.feell respon%es these
pseudo?ﬁﬁid@l Al uééﬂllof{eﬁ‘oﬂﬁwréedﬁ‘epﬁiﬁﬂy %ﬁ@nﬁfl@ N#ldo ‘Bﬁﬁéﬂhrﬂsféad of CO-
he art and i ncl ude, exanpl e, the introduction of

NH peptisiedogds, p@mudbnmmilstant troprofgehtsisde bonds. In a

reverse peptide bond am no acid residues are not

joined by peptide (-CO-NH) |inkages but the peptide
A non-bepritiel &ddgmef&e&am%@ ;N OIBNH; LOMSS-$ 0CCHeEHbL-J oCHREH-¢ SCOCH,-, -

e made usin

CH(OH)C¥rIz- and -CH,SO-. 8mted States Patent 4,897,445 provides a method for the solid
phase synthesis of non-peptide bonds (-CH,-NH) in polypeptide chains that involves
polypeptides synthesised by standard procedures and the non-peptide bond synthesised by

reacting an amino aldehyde and an amino acid in the presence of NaCNBH3;.

Peptides comprising the sequences described above may be synthesized with additional
chemical groups present at their amino and/or carboxy termini, to enhance for example, the
stability, bioavailability, and/or affinity of the peptides. For example, hydrophobic groups
such as carbobenzoxyl, dansyl, or t-butyloxycarbonyl groups may be added to the peptides'



nmet hods known in the art, for exanple such as those
described in Meziere et al J. Immunol. 1997, 159,
WG@2B9408887, incorporated herein by reference. HACI/BP2008/006153
approach invol ves nmaki ng pseudopepti des cont ai ni ng
changes invol ving the backbone, and not the
orientation of side chains. Meziere et al (1997) show
amino teminif hikeMie, ancacttyh edrpgr or el 9-flnerspyinetimxytdaebanyl group may be

pnced P35 SR SRSAET Bt a6 Bt o,

butylo@'é@rbmlﬂ;lhoxng'{ ﬁgf;lgigé%ﬁﬁtay be a@c‘lé?lt tS Phe/ %ép‘éldeé\cﬂ%x?le@ﬁhﬁ?

-CH=CH, -COCH2-, - CH(OH)CH2 and -CH2SO-. United
at es_Pat e 4ﬁ897 445 qQvi des .a nethod for the .
Further g} | %eplslﬂg% 8P glgpnltnﬁgrét 051 glra? IPSr?yBQIﬁIF%ATFQo%gQJ til%lr éﬁlc'\ﬁ%nﬁguratlon
For exdnipl@0th¥ TERoh{e of lbak S nidralof thevahimeaciDietidepé bfl&f peptide may be
nt hesi sed by standard procedures and the non-peptide
used, rzngwhgny phenessiak boserper: Saidk furtferaat laastreneaeiddipaming ggidaggsidues of
e iS00 360 bR ol B 068 LT oo TRPLEHoFpoum non-rauraly
occurrifiy Bini@s hdié deshiliid3. Adididtions alchcaretieeaiag servesto inesaset thatstability,
their am no, and/ or, carhoxy termn to enhance for
bioavaifablity apd/of hindiegastiopof th ed?eBHg%ﬁ qfafa? IBvVegtiony g/ or
affinity of the peptides. For exanple, hydrophobic
groups such as carbobenzoxyl, dansyl, or
Similarly, bupyptidey cavboat| ofgtheuipsention ey dedewdifeed bigemically by reacting

.. pepti des’ am.no ter.m ni I kewi se, acet rou r
specifi) SRing Acio) HLERSRTE o Bl SEVE g b eRHoee daapiiEs dor such
modifif€Bhd SRSweldKhBRntiftAL Ait-anddfé thaRaliksd eghth RY druaakadi Chemical

group, tbutyl oxycarbonyl, or an am do group may be

Reagentsifpe dProteint Medifsptipnielsd eda@B@xRtlBSSt 8004, whiclisr mh@morqtehieherem by
i des

referen?ch qu,eng?aé ﬂl%&l@giﬁl Y, %{ﬂ%g r?c1% Opc‘:‘alugé/ %qu In§ d ?l t e<|r;d1ﬁcat10n

by acyl@fior) Aghi@ihatidH, @yﬁﬂoi &icho19siAc, ireductisé dﬂt@&tl@fl ﬁriihetrobenzylatlon of
pepti de %ébe use rather than the usual L-iso

amino smtms Witht H4:6-trimitrokengeneo pelplgni¢ 1eidh (INBSAc mncieegmqﬂa’é%atlon of
carbox;%l;%ltogﬁs Pﬁgté\l\g{ﬁﬁ'd&tl xtntdﬁlﬂcgt\f&mazoé;ﬁ fB‘?‘Pﬁlp %cﬁug%tdhﬁ&ﬁ %‘# J%teme to

non- nat occurring am
cysteic amid;l formsdtibuest. mé&dhﬁahﬁd:rmmwsy dhrrM10hh£fSﬁ1Mydxsldphﬂes ovith other

thiol Clgggfr)ea sgfrg{]q%@xslt agt#ll é}té ilaf oav Ol)f?;g:q{l’ﬁlyi%lo?lgld/ Oggét]g acid or

1odoacc9§r9¥d'edﬁldocrarlyzﬁ‘ﬁéﬁ&ﬁorptmth ahzﬁé’ %FEIkQHnéTBH Qﬁhm Mtﬁgut limitation

chemcally by reacting specific am no acids elther
theretobbf thlserftgar@fthe sklgdtpeemnsis gtfetrae tp éitaptie. 1 SEodda@pirest Potocols In

P G P 3 S L S50 0 85y cxensie

methodoldRlyabIativp & éﬂe%ﬁbél%bdlﬁééhoﬁd)f ptdténkr ess, 2005, which
i s Tncorporated herein by reference Cheni cal

nDdlflcatlon of an1no aci ds includes but is not
Brleﬂy, mod¥f?cat1‘619 ofrméj ! argl 6}‘/& r851dues in proteins is often based on the reaction of

vicinal dicarbonyl compounds such as phenylglyoxal, 2,3-butanedione, and 1,2-
cyclohexanedione to form an adduct. Another example is the reaction of methylglyoxal with
arginine residues. Cysteine can be modified without concomitant modification of other
nucleophilic sites suth as lysine and histidine. As a result, a large number of reagents are
available for the modification of cysteine. The websites of Pierce Chemical Company and

Sigma-Aldrich and others provide information on specific reagents.



by acyl ation, am dination, pyridoxylation of |ysine,
reductive al kylation, trinitrobenzylation of am no
WQe@opsssyt t h 2,4, 6-trinitrobenzene sul phoni c aRCTHEP2008/006153
(TNBS), am de nodification3@f- carboxyl groups and
sul phydryl nodification by perform c acid oxidation of
cysteine to cysteic acid, formation of nercurial
Selectivterdduetion e dishlfideabonsls infproteisds dilsou¢qminges Disiulfideobénsts can be

rormed ki PSS 87 et b b Sl Woodward's Reagens

K may RURSE ¢ ABHE %Qif{éa%lb@ﬁm/ héaiti regldidst N-Gy@imeéysimino)propyl)-N’-
al kal i ne pH, "al'though without limtation thereto. In )

ethylcartpidiimidey aard be tused $ifotne dntpremelngulas crasslénkscbetveercadysiae residue

B A

modifidBBibe of Xis€iagl nesidues imgstoledy Higtldaid dag dlo whmodifRd using 4-hydroxy-
nmodi fication of proteins. Briefly, nodification of

2-nonepal gThexregetinn of lysing grsiduen apd gther ammigo graups it deeeragple, useful in
bindingﬁ)ﬂiee%{ﬂ%gﬁé {(g)gg.lrpafcsé’ gf%?g%%gﬁ%@ogg érg@e?ﬁggﬁémﬁés.i%rheaﬁ the site of
attachnenc lof pekaethe lcaaklycol fand thamaddsicd of Anatifieatioaxantheeglieation of

. the reaction of nmethylglyoxal wth arginine residues. .
protelna-,yifeé{uﬁ@mfaﬁe%%mﬁnm e t%ﬁf?ff eaﬂé%ﬁiit 4ih c.g. iodoacetamide,
bromo%%in@?khl%&n?ﬁme glt hediraiedrfRite! Afd RL4cRE/ 1318504 can be used for

Ine and histidine. As a result, a large nunber of
the moddmgtion of day®splveisidabs.eCfoss-linkimgmoalithé detmasionoéf dityrosine can be

yst ei h bsi t f Pi Chem cal Co d
sccomiSGiE B By Rt OB REEBPHIBN e i nf or mmti on on

specific reagents. Sel ective reduction of disulfide

bonds in proteins is also common. Disulfide bonds can
Recent smdies rometie anadlifisation 26 drypiophayhavecusad &f-bromesupeinimigde, 2-hydroxy-

.. biophar naceut | '

snicofO LY, 5Pk Smg ERRIRES 6 FROBE LMo SHtAe s
skatole ( 3- (di met hyl ami no) propyl )-N - et hyl carbodi i n de can

be used to formintra-nol ecul ar crossli nks between a

| ysine residue and a glutam c acid residue.

' i id (s AvitiE tis bRE iated

sucesPhE WA RKLGE R SHERp ] oy MPT BpuREHORTS bln associne
with arHixt¢nstimnef deruladbrychabielifeoshile edssiinkigg 41 pyateinx with glutaraldehyde,

2-nonenal .. The reacgtion of |ysjne residyes and ot he
polyettlesgelygololigemlaty andtgrmaldchsiects' wiedr{Br the, PEFRARIRR B hydrogels.
ChemiRERdEES R FUIfAERS BF ithRRin6MhesDy it RieR%cRieved by carbamylation

protei ns/peptides. Lysine is the Site of attachnent of

with potassipfreeyraphtene) gl ycol and the major site of
nodi fication in the glycation of proteins. Methionine
residues in proteins can be nodified with e.qg.

A peptiRderacaiam Wherell EHEDFEPe 881 MEdified o ria¢Thd& don-peptide bonds is a
Tetrani tromet hane and N-acetylim dazol e can be used
preferrgdgmbaedimanicnfithe vestionf tyrosyl resi dues.
Cross-linking via the formation of dityrosine can be
acconpl i shed with hydrogen peroxi de/ copper ions.
Generally, peptides and variants (at least those containing peptide linkages between amino

acid residues) may be synthesised by the Fmoc-polyamide mode of solid-phase peptide
synthesis as disclosed by Lu et al J. Org. Chem. 1981, 46, 3433 and references therein.
Temporary N-amino group protection is afforded by the 9-fluorenylmethyloxycarbonyl
(Fmoc) group. Repetitive cleavage of this highly base-labile protecting group is done using
20% piperidine in N, N-dimethylformamide. Side-chain functionalities may be protected as

their butyl ethers (in the case of serine threonine and tyrosine), butyl esters (in the case of



Recent studies on the nodification of tryptophan have
used N-bronosuccini m de, 2-hydroxy- 5-nitrobenzyl
WO e@al tk84Dr PCT/EP2008/006153
3- br ono- 3- net hyl - 2- (2- ni t r@phenyl mer capt o) - 3H i ndol e
(BPNSskat ol e) . Successful nodification of therapeutic
proteins and peptides with PEGis often associ ated
glutamigj adid amdeaapensu acid)yf busylosydashamyl derivative (le thhu ¢ase of lysine and
of protei.ns wth ﬂtutarald

hisidingl "V B, | SRBGRNCo! i aliiy1 R ol 1P Re I fSmEbaE 236

tr1meth§$€nielﬁ€s&filﬁﬁ@[ aldrpAtié i ditegehse: ofherpikiat). Where glutamine or
dification of allergens for inmunotherapy is often

aspmamar@v@demynaialesém ais¢ ahmagle lof gt Adsiimst nghydpyl group for

ST S G

polydlrﬂéthjllt&trylﬁl\‘l@d& pélimefRomstiadtty frope el ek MOBHoMaIS] cﬁﬁieﬂly([ﬁli'ylarmde
| east those containing peptide |inkages between am nqQ
(backbepermonemaenyy disacrdgylpbylopa fiagyinge dcxpps t lker) and acryloylsarcosine

methyl ae@@: (Rﬁ}:% e dlg%g‘%ﬁtg?ffhf 85}5&&%?6}13,5 Q:%yvhl%g é?ﬁ(@ﬁ%ﬁé@t}gﬁd is the

acid- lalarﬁjdﬂ@ﬂﬁfx@n&dﬁvltﬁhen@{yracetfbemjd)rchrlyatl‘#eamlhcmgn@mpid derivatives are
protection is afforded by the. . | ) . .

added 5. theig afeéﬁwq%imetw@a%@aﬂwe ferhgtiyeyrulghe resetipr Pl asparagine

and gﬂ ?ag‘rYlﬂge QihitRi Saldi ghladePasgsih@bi } € RABEBET T RY INRERYyclohexyl-

one using 20% pi peridine in N,

carbodintiefidtyixdxfybenvmtriatele SnediatcHaicoupling:t pronedure.i edllmepupling and
rotected as thei.r butyl ethers (i.n . the case of serine . .

aeproreff e i g Gi e Spfrn, SodirobenERe uPhad wodor sotn

test pr&%&iﬂéi ANpén 86mPlefibll ASPAIhELS, Rptidds arleilydved Vs kRO Ydsin support
derivative (in the case of IyS|ne and histidine),

with opnq:qryrﬁarryeram@\talv@f (dide-elain c protectng cgmu@snby feefment with 95%

trlﬂuor?achicf‘ hag:)l(c é:%ten%i 1n%tz{ |5ﬁesn/23§l R&ﬁéernﬁﬁ am néergeédrxﬁghl\gfeused are

ethandlﬁﬁ@l@bﬁgidll earigdte and Wafﬂr,nﬂ;b elxeétldﬁblﬁ:% depelihg oﬁ&hﬁﬁc@fstltdmt amino
- di et hoxybenzhydr)i gr oup for protection of th
B

acids 0§ FfGePe@HQ? Reingi syathesied: ilo aaditipn acompration) of foyd phase and solution
phase UHRRbel S 9358 e PP BAFEE BT AT BB Blpcrcore
T, Mardhﬁbkhﬂmectmﬁoﬁenﬁ prokiustanr(yﬂ meptideshiyl il Bgrlivaampent§ d‘omsearch to

multi- t?rlf Eﬁ%l&ﬁﬁ}d c@pg% gtég%?r fe n%ﬁlg%{l %ét_e&sj{o‘ig%q% Feb; 5(1):29-43 and

the ref&é&@ygp&g\edlth%gg_ agent used is the acid-labile
4- hydr oxymet hyl - phenoxyacetic acid derivative. Al

am no acid derivatives are added as their preforrred

o Symetri a anh de derivati.ves with. the exce

Tr‘ﬂ“°6‘¥’°%t§°p8?‘ gF r{smsﬁi‘f‘ éWu“E"gPr?‘}? O Wi YRS r‘@‘tlté&BBSc?qH% é‘?‘éra“on with

diethy] le@ve raFR:dibe the dhiégleptiex YAGRERRShgdR Bdsent are removed b?r a simple
hydr oxybenzotri azol e nmedi at ed coupling procedure.

extractiop upPGedyrearyhichiepy yophilizafiorr efathe jagnepusmhaspafiferds dle crude peptide

free of zsg%\?err]lgie@hwegggmst For nbéﬂtﬁge gfn‘?ﬁ‘e%iss Y héérﬁiepal@c bfhifble from e. g.
Calbiochem-Novabiochem (UK) Ltd, Nottingham NG7 2QJ, UK.

Purification may be effected by any one, or a combination of, techniques such as re-
crystallization, size exclusion chromatography, ion-exchange chromatography, hydrophobic
interaction chromatography and (usually) reverse-phase high performance liquid

chromatography using e.g. acetonitril/water gradient separation.



test procedures. Upon conpl etion of synthesis,
peptides are cleaved fromthe resin support with
weaeomstant renoval of side-chain protecting BCOEP20$I§06153
treatment with 95%trifluangacetic acid containing a
50 % scavenger m x. Scavengers commonly used are
et handi t hi ol , phenol, anisole and water, the exact
Analysshufi peptidesaanayliba gaoiedt dve usimgshint lagertchaomatogmphyseledtrapheresis, in

. _pepti bei.ng synt hesized. ] n additi.on i nation .
particul3y *cagtlFa pHSEORREF Sl S0 RN QGUHROR 0 Bt gr e vpisf-Phase high
| i JaSi s SftdrSREd hiyBfolysis and by fast
perforridiEe Tl ghioh R er A e nEIOPARYR) L PR hyBfolysis and by
atom bpmbardoteind (FAB) pegs speetrometri analypisaas ayaduss MAlPI and ESI-Q-TOF
reﬁeargh tolnulti-ton quantities for drugs of the
mass SREGFEPETEA P B ar m Bi ot echnol . 2004 Feb; 5(1):29-43 and
the references as cited therein). Trifluoroacetic acid
IS renoved by evaporation in vacuo, wth subsequent .
A further jaspachof dhe WiveRtien Prexifeset mugleisr 24d dp-8g Pelyauglgeidde) encoding a
- P .de. . r . \Y; \/
peprideF Uafiafh ofthY RIS Ak Do B ERia gy BE TR By Rerihva PR ONA,
RNA, mR&AggndaiRNphas eombihaticls théreof; reittler gingied aied/6r éeubdé-stranded, or

. scavengers. Reagents for peptide synthesis are i )
native (i é&aaﬁwy afamsasf epelyBpsleotiles.careht shé&rs- NBolBPgeptidEs with a
iafe! L Utnkebh€ 86 16HE ABY cB&es for th
pos S e 9 ARG 120y Ui A3 )t e o
peptides O€ hoarse,romty petales caretinorg nagiraldy ecarirtisg amino acid residues joined by

hr omat ogr a I on- excha chr onat ogr ‘A s
naturaly PRI RO PRI SO Grat bGP REHG TP, Al firgher aspect of
the invERMR FYBvIABREE ehBSi ALV @Pale lof eihidssitl 8 pBlypeptRiiccording to
using e.g. acetonitril/water gradient
the inverdioar at i on. Anal ysis of peptides may be carried out
using thin | ayer chromatography, electrophoresis, in
particul ar capillary el ectrophoresis, solid phase

A varie@X bf metHods haeShieh, defvelopéd & gfeadtty link poRantlestidddcespecially DNA,
['1qui d chromat ography, am no-acid analysis. after acid
to vectptpdfos| axampleaiiid eRMPlEBIENEEG AOSSHISAICHRIt Forrinsianagseomplementary
i [ l
romonREE VLKL 5 AU By 0 Elbhrt KEURnals REleQT R o
vector am/ PINA eegmem\arel éengjoined|tgi leydacdent Homding between the complementary

ol ynucl.eoti de) encodin eptide or variant of the
homopglﬁv’éﬁfit%ﬁ.“’fﬂ%‘z E&P?‘%&F&“EQ&‘QEP%F% e.g. DNA, CDNA
PNA, CNA, RNA, nRNA, and si RNA or conbi nations

thereof, either single- and/or double-stranded, or
Synthetiadinkers montiinibg lansext morenesswictipoIsitesproyadd aie alternatve asthod of

R U A R
endonueRA&S site§ ArBe cHMRierdSlly Evalle s fomON YnudeRk | € Ssources including

cont ai ni ng nat ur al I% occurring am no acid residues
Internafignal d&dotgghnologies Inc, New Haven, CN, USA.

A desirable method of modifying the DNA encoding the polypeptide of the invention utilizes
the polymerase chain reaction as disclosed by Saiki et al (1988) Science 239, 487-491. This
method may be used for introducing the DNA into a suitable vector, for example by
engineering in suitable restriction sites, or it may be used to modify the DNA in other useful

ways as is known in the art.

If viral vectors are used, pox- or adenovirus vectors are preferred.



natural ly occurring peptide bonds are encodable by a
pol ynucl eotide. A still further aspect of the

WO pasefa1i8en provi des an expressi on vector capabP@&l/BP2008/006153
expressing a polypeptide agserding to the invention. A
vari ety of nethods have been devel oped to operably
i nk pol ynucl eoti des, especially DNA to vectors for
exanpl e via conplenentary cohesive ternini For

L NSt anc | ement yner tracts can
The DN Jeviniipe f?ﬁ@%@é@i‘%ﬁwwo BB BR3Pt B itable host
to prodﬁwa B %ﬁd‘é Smprd ﬁe?ﬁﬂ@mr vadight1d19Re ifleR€6h.bBhus, the DNA
hyd rogen ondi ng betmeen he conpl ement ary

encodmgoﬁmpmpywe rorcvatramt oftthe ﬁmremloemmbﬁ ared DNacesdanqgl with known

hetic |inkers. containi re.re tio
techniagty aBSiP oA LB Rl oL e etesoRr it Al Aol et an
expresskOVERRr, Whiches &lﬁﬁlﬁuse&t@&mmﬁn lah Al EroPriaeHost ﬁdlhﬂ)rdhe expression
variety of restriction endonucl ease sites ar

and proégeﬂmq,f the polynertideaiithe mveptan. ﬁu%@ﬁh@ﬂuesaml@ée those disclosed in

Us Pat@ig\‘}ééés‘?' h%%o!éég%éﬁg& 32@?‘# aﬁs‘i‘t‘éﬁ{lﬁﬁk 8%%1?%3??)%1 r'}gs\ﬁlte% 23 July 1985

0 We@hlﬁneh;scai&@g isiedris| wpebt Rt tcoCrene 4i,67\7amgi et 30 Fars1987 to
ner.ase chaln _reaction | SC Se I Kl

Mark chpl (080101 Sorer Jol b4 6ty Ciaoddel. 1 G AL ot dra Naygmber 1987 to

Itakura 4P Sld 40 41'6@H%y9&1‘§'ﬂ&em€r B ﬂo%ﬁng%imiﬁédéels&%t 19 July 1988 to

> ekanpl engi neering in sultablé réstriction
Toole, sin teesal HT64, 07313yudnb2315°exgust019‘&8duof€}o¢ddel BnNal amd 4581168648 issued 7
ul S no in the art. |If viral vectors
March gf sse\?/ﬁgrpﬁﬁ Ofé?'ﬁ’ ﬁbQﬁOFR%atg%g?rS}"sbya?e CIEP%t er r ed. The
DNA (or in the case of retroviral vectors, RNA) nay
then be expressed in a suitable host to produce a
The DNyb(grpashe erse ob rppravariahyectdre, BRAD pereding the pphipepisde eanstituting the

compolv‘;gl\r/s)gh} We?tgogls F‘r?\’/’hl?ﬁ 406%ede {8 gwelﬁg S}Itgglgtypep 8£h8re (gjﬁ% sequences for
introdu¥di srhinkd @b pregrivié ﬁb'ﬁSTh@&ﬂﬁMhﬁdrﬁ]DBﬂAYwﬂDdeﬁehe Ghpbii the r@iture of the
of the teachings contained herein, to construct an

host, the pranse oh thedneeduchiancel fhe DAY inwethe Bosty #ndf whethem episomal

O for the expression and
1nmnwﬁﬁwé§€rﬁ 85?‘?ﬁ8§§% ypepti de of the invention. Such

technlques i ncl ude those disclosed in US Patent Nos.

i.ssued r|I 1984 to Rutter et a
Generaﬁy,sé‘c DR 115 Streted ot YURY CKDESSIR XREINGs AGR 231 asplesmigh in proper

orlentaﬂlérrc'é&ﬁfjcérgbce‘[qﬂ.raﬁing&@ﬁﬁe [35) &gﬁéﬁ’slon A9 édesOBT, !h%%ﬁﬂ rﬁgy be linked to
June 1987 to Mar 678,751 Issued 7 Ju

the appropxiate dutaiscrigtiqiod 8@2tnasslatmjla8 rdglatotye rcon@8l7 nugleotlde sequences

recognigyf i, T doreco il ouaieh 348 coriafio o Evadily atfilae in the
expression vé’ot(?rGQ‘hQ7v'f_écto‘i$§| ek Bitrodasedt infe2 8RR KAt Hasdgle lstaﬁ@iarﬁ'techmques

and 4,810, 648 issued 7
Generally, not all of the hosts will be transformed by the vector. Therefore, it will be

necessary to select for transformed host cells. One selection technique involves incorporating
into the expression vector a DNA sequence, with any necessary control elements, that codes

for a selectable trait in the transformed cell, such as antibiotic resistance.

Alternatively, the gene for such selectable trait can be on another vector, which is used to co-

transform the desired host cell.



March 1989 to Stal ker, all of which are incorporated
herein by reference. The DNA (or in the case of
WO 2a0p0138#l vectors, RNA) encodi ng the pol ypepRCTiEP2008/006153
constituting the conpound.-gk-the invention may be
joined to a wde variety of other DNA sequences for
introduction into an appropriate host. The conpani on
Host cdl¥Athai haved bgemnttangformetdhley izt recembinanh El‘hbsif the hevention are then
cultured e Bt BpiecHineh PRTRRAHE SOBTIIPH BTt FOARE skilled in the

art in V8% dfee tg@d’h@ﬁ% di¥elobddChdobin !osi)érﬁx?teﬂfee&ﬁrégsﬂ)na@f the polypeptide,
expressi on vec such as a plasmd, in proper

which @nithert bt icooveaed correct readi ng frame for expression.
If necessary, the DNA may be linked to the appropriate
transcriptional and translational regulatory control

Many &4pedsSiohi SSteHRUMENGRWN, 86Q@dIhs Bdctodia (e &@fipled. koftand Bacillus
al t hough such controls are generally available in the

subttltsbxmaétésﬁf@m ewnpl@rSacrh@rwwo Fereglsmg nfilapentoys claagi pfop example

s 1.0y SORE ) TP SRR, BAGE SROROL Lk BB can o

mamméllhmrdefl@ Ewch astco\hnbrhd:tab@nﬁac ef gAshlastoms eélﬁciuchms those available from
formed host cells. One selection technique
the AT?Q\EF]W@@WQ&’C@‘PIWFIQ{H ng into the expression vector a
DNA sequence, with any necessary control el enents,
that codes for a selectable trait in the transforned
A typicabinbhmnsaliah cel vactbr plasmidispSdilssailable fAdm &hambaciag|Biscataway, NJ,
the gene far such .sel ectabl.e trait .can be on her .
USA.. 08 diiple,ff o INLGIBEEBIRER SREFSHTA FAROHEPRLR s available
from PR&nhacid0Wseh@l { st ?ﬁfsﬂw%c@?ﬁﬂret PREGIUTEAnPYHRIMA 3-416 and are

reconbi nant the invention are then cultured for
generally gvdifablsi rom $SiratagenedClonthgr Systamo dra fnlla, €303 BSA. Plasmids

n 0 Ki inyth rt '.n Vi ew. of ~Jh .
pro4o FRENoh DR RBE DS AuF Y er§ kel P RSN 0ME e gporporae
the yeabthRleR bkP@REKELHIIH I THP I amsumﬁm toRABe p&\éﬁﬁ@pRi&@mwm are Yeast
expressi on systens are known, including bacteria

Centromgrgrplasanies (¥ens). Qiher Beots|and expisssion gystenysearstelf kmwn in the art
for use ?%i{ﬁrg)l,a%eﬁg?pﬁ%s yces cerevisiae), filamentous fungi

perglllus) plant cells, animal cells
and insect cells. Preferably, the system can be
nmal i an ce as .col orectal_ cancer -

The pr@%epbmvsg?wlseélefaéess@cﬁ hast ¢4l Sansiomadabih ¢ Palnupigotide veotor
construfY! Gt E}esﬁhofngglﬂl&m]"lﬁcﬁés@ el AahYd Eﬁﬁerg’x‘a@ljybﬁ@ dr&ukaryotic.

vector plasmd is pSVL avail abl e from Pharmaci a
Bacteriéli etlatramape phferredSprokayotiedtmsptalson smed cidamstdrees and typically

e« oJRETES S0SHRL S25400 MSSL O 1 PN 830 L APLE . s
Researdliod3at4426 od pridda - MDOUSA aAd RR1 available from the American Type
Culture Collection (ATCC) of Rockville, MD, USA (No ATCC 31343). Preferred eukaryotic
host cells include yeast, insect and mammalian cells, preferably vertebrate cells such as those
from a mouse, rat, monkey or human fibroblastic and colon cell lines. Yeast host cells include
YPH499, YPHS00 and YPH501 which are generally available from Stratagene Cloning
Systems, La Jolla, CA 92037, USA. Preferred mammalian host cells include Chinese hamster
ovary (CHO) cells available from the ATCC as CCL61, NIH Swiss mouse embryo cells
NIH/3T3 available from the ATCC as CRL 1658, monkey kidney-derived COS-1 cells
available from the ATCC as CRL 1650 and 293 cells which are human embryonic kidney



generally avail able from Stratagene C oni ng Systens,
La Jolla, CA 92037, USA. Plasm ds pRS403, pRS404,
WORBLOE8aNd pRS406 are Yeast Integrating plasnPCBEP2008/006153
(Yips) and incorporate the3yeast sel ectable markers
H S3, TRPlI, LEU2 and URA3. Plasm ds pRS413-416 are
Yeast Centronere plasmds (Ycps). O her vectors and
cells. Peeferrabinkan celysdre 1569 aelés wiich chkm bevransfedted wathtbatulovirgeexpression
with a variety of host cells. The present invention
also relates to a host cell transformed with a
pol ynucl eoti de vector construct of the present
i nvention. The host cell can be either prokaryotic or .
Transformiatioty of iappropaieteegdlinhogte With arddNAecopstefasrafdlie present invention is

accom;ﬁ{;ﬁ%@@ ?\{9&12@2)%? rg%:: lg%i%thlg.P ty%?crgglglc.ef)grtl?gﬁirg rﬁ‘:?t?’?% SP \d/ector used. With

regard RXGARfGmMaBE JE préldryotid Kk B6llDisbe, Fypetadple, Colgam et al, Proc. Natl.
Bet hesda Research Laboratories Inc., Bethesda, M

Acad. Sg5AUSANTRREY, 2140 [ansh Sambrenk etieb (1489) Maleculgrfelomings Arleaboratory

| i i . A .
Vs SR S54 0 TS TR Shind BB 1Al o s
cells isidaseibied am Shemmanedtiah (] 988)) MethgutsaheY alst Genetics cArladberatory Manual,

cells such_as those froma nouse, rat, nk or _hunpn
Cold Spring dawbas NY ok B eoPeess Masure W78 2hodp4-309 i also useful.
o Y. .
With rég\%tg ﬁuggpg@gﬁég%u%t @ggégl@s &%@%YEH%HQ&M %%ﬁ@eat% ?«?]}gt{)ﬁ%.lgipye calcium

gene oni ng Sy§te ,
phosph@id 820D ITEAESKxtrén edre tipesbnmea fombulationsp sire aahilablée nizdradStratagene

. i nese h ter ovary (,CHOL, cells avaj f he .
Cloning Beeies oAt ToMPPREl§ dBe noaUBersiEy G 205 2 B ¥aSiroporation
is also aéeful 36} ?raﬁif@ﬁﬂl%ggarﬁ]&Qrﬁﬁf&Bhg JRHS and08KeM] known in the art for

ki dney-derived COS-1 cells avarlable fromthe ATCC as
transfo@mng y6&0 celhdbag@dakesilssingdst e¢llseand visrtelnateeaeblsy oni ¢

ki dneycells. Preferred insect cells are Sf9 cells

whi ch can be transfected with bacul ovirus expression
Succes$faly Ak fmsforma séeisilel @RIIOfthappsmpini at PNl donkesdt SofMtlieh present

a DNA construct of the present invention is

inventiom ceapbe SHemified el welk haawnnisehiguest sih ey Fi(dal Afternatively, the

presen%%%gﬁlglf%@%gﬁ ek ¥$§erfr?%c&?(tec% BE dgﬁ:ggd uWn%Fgfiﬁg(géé’j. ]E gr

lon of" p aryotic host ce
exanpl e, Cohen et al, Proc. Natl. Acad. Sci. USA 1972,

.09, 2 110, and Sanbyook et (1989) Mol ecul ar , Cl oni ng,
Te will be dpgfrsiatec gt Sasimhos es‘fw@la? IHGnULen 6 R BFgparation of the

peptide_g:QJlf GheSHveRGor bR kamPiY -badte AT §04TBhH Ghkelf colRAFToweSLY, Dther host
I's described’in Sherman et al "(1986) Methods In Yeast

cells m@griet nsefyl A tertaor thevapeuvbnoethodsCdlod eSpmpley akbgdopresedting cells,

The .net h of Beggs, Nature 1978, .275,.104-109.is al so
such as {RGATRE S Frap dyaat ) Coule ot 2pi GARr IR fniion il ey may
be loaded 8htd! appfoprfaBMIEEC inhdlecieiC Thag! the prefsert iB¥HRInSprodides HRost cell
phosphat e and DEAE-dextran or |iposone fornul ations,

compriging agyeleicaasidor angKpBtsswnaigetee according to the invention.

vectors

In a preferred embodiment the host cell is an antigen presenting cell, in particular a dendritic
cell or antigen presenting cell. APCs loaded with a recombinant fusion protein containing
prostatic acid phosphatase (PAP) are currently under investigation for the treatment of
prostate cancer (Sipuleucel-T) (Small EJ, Schellhammer PF, Higano CS, Redfern CH,
Nemunaitis JJ, Valone FH, Verjee SS, Jones LA, Hershberg RM.; Placebo-controlled phase 3
trial of immunologic therapy with sipuleucel-T (APC8015) in patients with metastatic,

asymptomatic hormone refractory prostate cancer; J Clin Oncol. 2006; 24(19):3089-3094;



G oning Systens, or Life Technol ogies Inc.,
Gai t hersburg, MD 20877, USA. El ectroporation is also
W@ s@b0Iss8#dr transform ng and/ or transfecting cRCT/EP20081006153
is well known in the art f-@8-transform ng yeast cell
bacterial cells, insect cells and vertebrate cells.
Successfully transfornmed cells, i.e. cells that
Rini BponWainberg DNA Fomgstly, u€onof S, hélepphbergntR¥nvemall okJ; dGambination

. be identified wel. | . kn techni,ques such as P
immunifietapR Ay, argp et B PO R FOLAA SR ErEPopfling Ells (Provenge)
plus beVeEAAMab &M tpafierits RAtH 8érBllRAplégtedsion ifi frosth@Scankér ¥ftdr! definitive
be appreciated that certain host cells of the
local thﬁWﬁhEmr-a?lO@%k(Hf(wiﬂ-ﬁﬁ he preparation of the
pepti des of the invention, for exanple bacterial,
yeast and insect cells. However, other host cells nmay
A furtheeadpe&xf dflthé hmvestidraprovideshaaneahsd of pwidbcidg a geptidesaphariant. The
antigen-presenting cells, such as dendritic cells, may i
methodyeomprases ccyltusing geshost sell andiisplating therreptide dram dhe best cell or its
tuhhey may be | oaded into appropriate MAC
nol ecul es. Thus, the present invention provides a host
cell conprising a nucleic acid or an expression vector
In anot %gewg@tg&pg :i';gp ; Yg{%rlpffgedc Iﬁ&é?’é El{qe%g)rr%sgijqn?v%%?pqloﬁ}?et invention
are useB3 hleQidi. Fdr @ le! {h€ peflide K itsPHriafeMal bR $RE &P or intravenous
cell. APCs | oaded wth a reconbi nant fuSion protein
(i.v.) ineptibnj subraytaeoss Gid. Lingestidn phtsdsmape b6 d. ) iRfRjiomriptraperitoneal (i.p.)
.. .currently under. investigation for the treatnment of C oy
injectiofy ERRPEAUEAET) PRanet EErenropes f Perdt TR n fiffer a- ip-
i.m., afdFi.v. reRRed GSute ROETRNA ifjeetidieardnal tiird., 2., i¥2la88€.vFBoses of e.g.
Verjee SS, Jones LA Hershberg RM; Placebo-controlled
betweepRAsE ABdtlsT MIE, BICEHAMITIGS it SUAeiEapypaaih o8 DA atAsche grven and
_ P ) : . : Y .
will dehGi B he 1pBALETERILbE PN LS bt g FATR B RbL esstully used
in previdde Grialg 4B Ay vig Y -A08dH] R, @jerBen MK| Kivalhginy G, Mdadkolwski-Grimsrud
Conry S, Hershberg RM. Small EJ; Conbi natign .
CJ, Svg Wﬁbwelvlaapachﬁql%, pgller M, Friksep éApﬁ}ég‘éﬂYﬁ?%s@ Belomegase peptide
vaccindtidh! Qgﬂéﬂ:r ﬁﬁes%chnﬁn I?a‘?{eht%_ Witk 981‘?—@91%?1_&1“%@ BYAGHZERRr Immunol
I'n patients with serologic progression of prostate
Immunothec 2006 68(123tef353F 156de M.oStachleh &y. #ignzl An¥e DiettioB6T. Eisen, A.

107(1).67-74) further aspect of the inv iQn .
Haferkgipg] tReEks AR St Y5t SEPed Bebiiae CorC SEets An open labe
study tf 8¥dl @ the ARPRANRAMURSRMIGE Dl HdpiidB BaddatcaROStvac&hé IMA9O1,

and isolating the peptide ffomthe host cell or its
ASCO mekting 2007 dibstractio 3dbhher enbodi nent the peptide, the

nucl eic acid or the expression vector of the invention

are used in nedicine. For exanple, the peptide or its
An imptManBBipedBYf BR preSfrigebntion it Bh AW usetiidd Yor)producing activated

i njection, sub-cutaneous (s.c.) injection, intradernal
CTL. The mpthod egreprisieg contagtingde vittohdhl with agigen loaded human class I or II

MHC molecules expressed on the surface of a suitable antigen-presenting cell for a period of

culture

time sufficient to activate the CTL in an antigen specific manner. The antigen is a peptide
according to the invention. Preferably a sufficient amount of the antigen is used with an

antigen-presenting cell.

In case of a MHC class II epitope used as an antigen, the CTL are CD4-positive helper cells,
preferably of Tu;-type. The MHC class II molecules may be expressed on the surface of any

suitable cell and preferred the cell does not naturally express MHC class II molecules (in



injection, intramuscular (i.m) injection. Preferred
routes of peptide injection are s.c, i.d., i.p., i.m,
W@pw9013842 Pref erred routes of DNA injection arECT/EH2098/006153
i.m, s.c, i.p. and i.v. Dgges of e.g. between 50 ny
and 1.5 ng, preferably 125 ng to 500 ng, of peptide or
DNA may be given and will depend fromthe respective
which paspt thd ecetir isDiNtnsfénsk o ekprebs suctaageolecule). shiermativaly) if the cell

used in ous s . ( Br,unsyi , Aanmdal S, .
natural qxppesths TORC RSy TTah e QiR et I e atigey propessing or
antigen E:ﬂ:ﬁﬂﬁg %th-l“—fa§§ ha ths $vayMt| i€ boMblE%r&ﬁ@ Qe éxgr@?d#@fﬂ%ﬂﬂﬁc class

Tel ofrer ase lg) de vacci nati on: hase 1/11 stud
il molaqulepat iberprimed tshbstantiadlra¢dmpletely Mmhga @élﬁ&@r pemmﬂgen before

¢ ng%hrk?t | mmunot her. 2006; 55(12): 1553-1564; M
activatiag F- A Stenzl, P. Y. Dietrich, T. Eisen, A

Haferkarrp, J . Beck, A I\/Iayer S. Walter, H Singh, J

. Frisch, C G Stief: gen_label study to eval uate .
The antigen-presentipg o6l (phﬁﬁm@&écm el yyrigalkyneas dBG glasp Hsmglecules on its
surfaceg%?%?&{:’feﬁgﬂsrgor{fgﬁ?&é%tg@? aﬁg@% o?goa%%%%alél %nvegtacﬁ%sﬁ I}Pmolecule
with th@eledied aitigen"EhIMHCE elaspriatoieculy na@trea(htyelﬁk locdded whie the selected

met hod conprising contacting in vitro CTL with antigen
antigen)ipYHEY human class | or || MHC nol ecul es expressed on

the surface of a suitable antigen-presenting cell for

a period of tine sufficient to activate the CTL in an
Preferabiyt thg enammalihrt icell iauks er .had haeredn¢cddleweli o laaspefjuctadefunction of the
TAP peiq%%lg ﬁ{ana?or{qqe gﬁql}llg\é%ﬂ{ Igzg{}gelgglg\;l}%kﬁgh peptlae transporper include T2,
RMA-SMd DERophiRS&@NE | TAPGEihe TrhfspeASCasidcidedihcAmesen!Processing.

epi tope used as an antigen, the CTL are CD4-positive

hel per cells, preferably of Tmtype. The MHC class I

the nah PG So e BRRREPRRFE 20 BRI BB hoRan Type Cutr
Collectiva UR3d1 PafApie Trivg R ockasle, Marylah® 20863, USAWMIhdd? @aaslegue No
the cell is transfected to express. such a nol ecul e

CRL 12P%;ethaalProsephyila rell dme Schnpidandine 2 1syawailgbles fem ﬁhchTCC under
Cataloggllee}@g' rl@é C%@ﬁtoutsyﬁl\?ﬁ 14 cdipnifelsefdstted 1 %hlkgl‘?e anc} Ljunggren

€Nn- processi ng or en- presenting pat
(1985)ﬂfE)é}3 Wad. 162,1745.possi bl e for the cell expressing the
MHC class Il nolecule to be prined substantially
conpletely with a chosen peptide antigen before

It is prétElablahiige 'hB& ch Ldoeg_iﬂst ¢4 %H@rcﬁa?’s%qtﬂl&gcﬂgi bef()%r transfection.

stinmul ator cel typically has MHC class Il nol ecul es
Preferably the stlmu}atcamllaﬂxq)rqss&sf%mabk:yle|1mpottsralfbr $rdelltcantiinalaktipn such as

LnGa aid MAC class Il nolecule with
any Ofiﬁg’gz ﬁqgﬂfli 33@%‘ 3$The MHC class Il nol ecul e nay
readily be | oaded with the selected antigen in vitro.
The nucleic acid sequences of numerous MHC class II molecules, and of the costimulator

molecules, are publicly available from the GenBank and EMBL databases.

Similarly, in the case of a MHC class I epitope used as an antigen, the CTL are CD8-positive
helper cells. The MHC class I molecules may be expressed on the surface of any suitable cell
and it is preferred that cell does not naturally express MHC class I molecules (in which case
the cell is transfected to express such a molecule). Alternative, if the cell naturally expresses

MHC class I molecules, is defective in the antigen-processing or antigen-presenting pathways.



Preferably the manmalian cell |acks or has a reduced
| evel or has reduced function of the TAP peptide
W@ e@ospsez er. Suitable cells which | ack the TARCHEP20081€)6153
transporter include T2, RMAOS and Drosophila cells.
TAP is the Transporter associated with Antigen
Processi ng. The human peptide | oadi ng deficient cell
In this Iwaye ifT3 possibleafdrathe e:eflremmetSMgAh@MH@ndﬁqob n@k¢qulg ¢o be primed

substansiy SOpRIEL, i e PTRe RBER el ge S TR O LN | o

cell line Schnel der line 2 is available fromthe ATCC
under Catal ogue No CRL 19863; the nouse RMA-S cell
If an anfigen-preseisingr ¢eblets transfenteds ta GUPTESS Aeglir ath epitops preferably the cell

Med. 162, 1745,
compn%egﬁn ed(géessswgt\iegg% g%abtlﬁ\ﬁée)gqrgssﬁ{glag huqt (f%aﬁt nhl“ 1nE %%Q IDNO 1 to
SEQ ID N&3 écitd witianPamir®r il equbigeest i mul at or cel | expresses

a nolecule inportant for T-cell costimnulation such as
any of B7.1, B7.2, I1CAMI| and LFA 3. The nucleic acid

A sonBERHERSE AR 1, S8l el S opd Sampe,

methodk r deser el f&EPBqﬂks andl, BRL. Bhtlab\a:aé.SSmSIUISAaYQ% 9%2n 48036 and

Kawakeghy, ¢4 Qiomobi ERownaG) 5 GurpES iR emiplotepdduinpur flrating
lymph &%eﬁﬁﬁéuéﬁ é%eﬁ%%ékﬂewglwﬁﬁﬁq PhnfRY1. 25, 1783-1787

|ta+e ce I's preferred that cell does not
makes ns& uf abifojogexp pesphdviiCblobd dymphonytesc(PLds) (i thevpiepharatias eof CTL.

s 92 SIS SH, TR HS RS B MBhET drgolonos

CTL by eARIRAM BalsingSdedaFfife telVewith ;Jebﬁd@&t b&?ﬁepﬂfdéc 66 Sianlﬁfdéﬁon with
antigen-presentin at hways. I'n

resomtgu ik ilrciahél )|J Expngéu 1), 2Ral-PheS endderome et al (1993) I
tmmunfip 83185k 06BS RETEE SEREAR ey BTG Bt ke CTL. In

additioB'm&tbplRees pilestwith peptidd dr p&yﬁepﬁdﬁ foe ﬁﬁfeﬁe(ﬂ ovithxpe@abinant virus,
such an epitope preferably the cell_ conprises _an

may beasdeidsthe Prepagation elappiplogowy CEJ«p Ped¥alig i abelVplips S, Herrgen L,
SchoorC@nglﬁ{QGn@Wéﬁg P ]i\@r%:gt 4, hdQ ﬁgi evahdvitas | @Etttmg edge:

ani no acrd sequernce nunber of ot her methods may
predetennatd fapidiyerfdnmiann@DET-calls expanded oﬁmahbva&&‘(blk/ﬁ{C/aim-CD% -coated

microsgeres. JAmiBeh 2008 Napabs: 498 Citacdydsiiriss (M in vtk Biiming of T-

cells by uéu‘i@'%‘i‘i‘ﬁlcxal &A@genﬁﬁgseﬁﬂlgg b'éi% Uil i989RY A suitable method for generating
unour-infiltrating | ynphocytes in the generation of

TCCIIS@EMnstFPh@pansklof@hmab (1995) Eur. J . |mmunol. 25,
1783- 1787 makes use of autol ogous peripheral bl ood
| ynphocytes (PLBs) in the preparation of CTL. Jochnus

Allogeﬁélc 2kl #R9 7lso) be usedin Wiel prepardfion 6 TTL1 GRS afleeiph®$ method is
the producti on of autol ogous
described in detail in WO 97/26328, incorporated herein by reference. For example, in

addition to Drosophila cells and T2 cells, other cells may be used to present antigens such as
CHO cells, baculovirus-infected insect cells, bacteria, yeast, vaccinia-infected target cells. In
addition plant viruses may be used (see, for example, Porta et al, Virology, 1994, 202, 449-
955 which describes the development of cowpea mosaic virus as a high-yielding system for

the presentation of foreign peptides.



CTL by enploying pulsing dendritic cells with peptide
or polypeptide, or via infection with reconbi nant
wWaRoe1sskt | | et al (1995) J. Exp. Med. 181, 22PQFRRRBS/006153
and Jerone et al (1993) J.-diinmunol. 151, 1654-1662
make use of B cells in the production of autol ogous
CTL. In addition, macrophages pul sed with peptide or
The actpaitedp@PL ithiks arcodir¢atédoagardt thetpepridesqfitherivention ars usefia in therapy.

Thus, & Gyriher Qg{eﬂbﬁf‘ﬁﬁp@fv ?@{o%g{?r%@ %é@ﬁ&ﬁ?e[doggﬁz%g@bl?mgthé foregoing
method¥@F ARtintdntByhri ng HJ, Rammensee HG Stevanovic S.
Cutting edge: predeterm ned avidity of human CD8
T-cell s expanded on cali brated MHC anti - CD28- coat ed
.M, C her gs. I n 2 .15, . 10).; 4- 8)
sctvalf SEFEROEERGora) oy T Bhoe 2R Yt Sy TR gRLE e
aberran@lytdxbiesicdl a pollybeilendongtitinggn emlincsacidReqientcs oflISEQ) D NO 1 to
suitable nmethod for generating T-cells against the
29.  peptide of choice. Allogeneic cells may al so be used
in the preparation of CIL and an exenplary nethod is
described in detail in WD 97/26328, incorporated
Preferablyt therC Dl recebrisenthe ceFdy intesarphe throwghai/ TCRowith the HLA/peptide-
complegt()ro(?sgg}gaétmhl | ?e,cﬁi.lnlpg)g gggggﬁcr:%léllsqﬁxbls oxigﬁr{lgt’ Slllosf l?lﬁ}/ngbtearguestec%lls in a
patient QAR thé %gétn&@lﬁta%grrhﬁ‘bﬁegipr@@ A ?ol}’? f RS éﬁnpﬂﬁﬁ?tan amino acid
vacci nia-infected target cells. I'n"addition plan
sequened ofithesinventioneThis pati¢ns ée adingnistered rapl effecHye tnamdter @if the activated

i r 1994 0 449- 955 ich scr.ibes.t he .
cTLs. ol ErER Aamincifreddh i Piiien i oF Ao o B he Rayfrd igg agivated a
describsd 9b&V8 {iQ! thdyearRr ABABEGs OTLE AlRbitigslyPeR: Cdes. kot from the
activated CTL that are directed agai nst the peptides

patientgfputt are frameanpther dpdiviguak (Pf jceuishe Prgfgrablph ke dgnor is a healthy
. urhhe ech. e .| t I . '
ncividf 02538350 Ao O 1 DUS"ARTHEHRNHGR SLAYBE I Tk st
preferabigt hadal esmpetés, inphatugstnbynd, heorreferabby, e owistiffering from any
i sel ectively recognise a cell that aberrantly expresses
diseaseghat spy be peadily testerbior sandgletastedni no aci d sequence of SEQ
IDNO1lto 29. Preferably, the CTL recognises the cell
by interacting through its TCRwith the
The targktAdebie pi ivilec forphe CD4-positevea@pL eaccdridimgi toghe p€SFest mvention can be

eful i .nmethod. of killi argef.cells in .
cels of i€ FhpurBict soretencs anses BEHS St ReF yt<dngoes syrounding
the tunfRk YRERUE 661155 PWRIdhSdoRtbtiates AMoXpR&t MIHEWRRAE @enkfR€ J, Nastke,

i nvention Thé patient is adm nistered an effective
MD, Goutitfengeas, Chéitsenidisat@dSdiios, OTidteatrendydiivi MudlenrMd Kremer, B,

. . th atie be . deri ved fr he, pat4ent and .
Missiot, &, $ra M HineBforbEd Fives B SkEHL HE RéPimeliie Figy dilinest, K
and Stévhh&vic, $Y UaéxprticdeAbundahiee 61 HE. A Ckashal Pidsenfed R ptides in Primary
Renal Cell Carcinomas, Clin Cancer Res., 2006, 12, 4163-4170)).

The CTLs of the invention may be used as active ingredients in a therapeutic composition.
Thus the invention also provides a method of killing target cells in a patient where the target
cells aberrantly express a polypeptide comprising an amino acid sequence of the invention.
The method comprises administering to the patient an effective number of CTLs as defined

above.



patient but are from another individual. O course,
preferably the donor is a healthy individual. By
WO p@ato138y2 i ndi vi dual " it is meant that the i ndP@I/EPR20D8/006153
is generally in good heal tla2 -preferably has a
conpetent inmmune system and, nore preferably, is not
suffering fromany di sease that can be readily tested
By "abkoantlyaexiprdssedt tvedincide tharrgesningthas the polypeptide ist beer-expressed
-positive CTL accordin t he pr nvent i .
compargd {6 BERALIS 150! SREST ST A EIeSORE e iopieBEm which the
tumour'\‘f's'Qei;i'vé’d5 ut In) th@rﬁﬂn‘éﬁr $is QiPlessRll 1By 'UVerf-Sxpeised" Weemean that the
tumour (tumour cells) (which sonmetines also express
polypeptidE is Ipeesent| dt ;a l(e@é mgjlqast 1.2 x tNatsprsent wmor@alms%feapg:éngly at least
tenb rend, FE..Mller,
2 oS AL 1R s o i PROBR S Bmlb
Wernet, D, Stenzl, A Ramensee, HG Klingel, K and
St evanovic, S Unexpect ed Abundance of HLA Cl ass 11
CTL mpy be ehteingdpeygnethieds knevar inhe grtResdhosealescribed @bavimas,
din Cancer Res., 2006, 12, 4163-4170)). The CTLs of
the invention nay be used as active ingredients in a
Protocdl§ €sragh@usd-Callkdrgioptive aansfEhuf Cliearenwelhkhowndh she art and can be
provi des a_nethod of kl|||rl\g tar et ceIIs In a pati

found, gige il Rﬁgn[bgqgg&A,Cqutgg Mde hangs Al Avis, FP, Lelttman S,
Llnehaf?omel%ﬁeg&fjg R L dgﬁ%%hpbﬁ‘,‘ggg a%)ﬁ?ﬁ?%éf%crgp% o{x% treatment

nventi on sterin
of 157 patansrwlt}aadmtattamer wimbymphiokit¢tastieaed kilieneells and interleukin-2

o R Rl e e S Bl SR R, s

Packar@oﬂgakei)@r‘é&tis P, So16MBASDOMToPhlid L, 1T, FNESikdnS Pl €kze, MT,
the tissue fromwhich fhe tumdur is derived but in

Yang, I(heSeupmﬁ;lA et ah,sU%expf gmdnﬁBsntlhg\mmpbosp’it@s@@dmtwuka in the

3000 1 05 R REREHEE, SRR RSB hes gets s

1988, 319,! EFBL1680% I&Memm PWeiheériibh, leat Rbsamt §Fx Mg,locx Hwu, P,
the |evel present in normal tissue.

Schwarggsngrnberd Dy Teealianed SLcdbamyi R, Restifay NP éﬂl{?letlhé% Robinson, MR,
C dp r I t

SO AU GRLMBRPIE L0 L e aSe NALERL 3%, wni

DE, axfcblmxéenhﬂg SAR (Cﬂ&sﬁrrbgegs.lorﬁ%ndLthmmMiity Mﬂulbatlehfs’l after clonal

AE, Avis, FP, Leit an
repopuhae’érvflgbwtltenor huphioggtes ygpipe; 39(172 ré’t%@aﬁSO w,pm@r%sghompson

JA, Byfcf:‘ A9 Ridae(t §R R()@ﬁ’é I'13:"'t§eli9f E12{d B2LdnBBeS P tx&]d(gﬁil NBPERE] therapy

cancer using 1ynphoki'ne-activated Ki I I"ér Cel
using am1gen-lsp¢d(ﬁ¢1-®8)f Thicgll-doses fart thel teedtunpnt2 ofilpanents Nv1th metastatic

melanoB0 i X460 BRESIRRES FEGFIonPRRS SBYASh CLBE! ToarFed Bicells, Proc.
Natl. AI@M s§TU §IA702002P99L%12&; 18473; Yooy, NEE, %m@rhcfﬁAJRelYang, JC,
 Use of tunor-infil tratlnglyrrphocytes and
Sherry,| RlMer"I]opglkam S3., iRestifee NP, Royal, RE, Kammula, U, White, DE, Mavroukakis,
SA, Rogers, LJ, Gracia, GJ, Jones, SA, Mangiameli, DP, Pelletier, MM, Gea-Banacloche, J,
Robinson, MR, Berman, DM, Filie, AC, Abati, A, and Rosenberg, SA; Adoptive cell transfer
therapy following non-myeloablative but lymphodepleting chemotherapy for the treatment of
patients with refractory metastatic melanoma, J. Clin. Oncol., 2005, 23, 2346-2357),
revierwed in (Gattinoni, L, Powell, DJ, Jr., Rosenberg, SA, and Restifo, NP; Adoptive
immunotherapy for cancer: building on success, Nat. Rev. Immunol., 2006, 6, 383-393) and
(Morgan, RA, Dudley, ME, Wunderlich, JR, Hughes, MS, Yang, JC, Sherry, RM, Royal, RE,
Topalian, SL, Kammula, US, Restifo, NP, Zheng, Z, Nahvi, A, de Vries, CR, Rogers-Freezer,



i mmunot herapy of patients with netastatic nel anoma. A
prelimnary report, N Engl.J Med, 1988, 319,

W@ ewe1B8y; Dudl ey, Mg, Winderlich, JR, Robbi nBCT/PR008/006153
Yang, JC, Hw, P, Schwart zdat-ruber, DJ, Topalian, SL,
Sherry, R Restifo, NP, Hubicki, AM Robinson, MR
Raffeld, M Duray, P, Seipp, CA, Rogers-Freezer, L,

LJ, MaNtsukekis, S, andRoserbekd, SA;Ianceh Regresden uaﬂ?dtlﬂttse’rftﬁerhansfer of

GenetiGfl £ RGieBrd, AT RteR SO A eant T fﬁésiqeeﬁkﬁigfes
Sci ence, 2002, 298 850-854; Yee, C, Thonpson,

Byrd, D, Riddell, SR Roche, P, Celis, E, and
Any maleads b‘éﬂt}f 1nmt10AdbgtthQ,geppd@emuclqm @qalgpg,xgygqsr@ vector, cell, activated

CTL, ’Ia li 1%%9 tgf 4 h{e %uc%?? am;ﬁ ei%%uim llpﬂetrcseﬁx? ol ﬁl% t“cra?rﬁgrﬁe&{dlsorders

charact@@sfeﬁl @t Geﬂlseescﬁplﬁg ah lifiun@Ngspdnkd. t’IEhEEdffoﬁf ir@cmotb‘cule of the present
transferred T cells, Proc. Natl. Acad. Sci .U S A
inventiom oy bygised g3 smdigEst opifyihe yanyfactusg of @rm?@ﬁamw The molecule

r p e
may o909 o oo Loty TGP iR Mgy o @ koo
molecuRggler s, LJ, Gacia, GJ, Jones, SA, Mangi amsl i, DP,
Pelletier, MM Gea-Banacl oche, J, Robinson, MR
Berman, DM Filie, AC, Abati, A, and Rosenberg, SA,

Prefera E'n’{é?h&aﬁ{ént i §Q§éc‘?ﬁe tIthﬁlﬁ?B¥ aﬁﬂllﬂl&\éfeﬁghrectlwﬁ into the patient, into
-nmyel oabl ative but |ynphodepleting chenotherapy for

the affetcltmi ongemtomnspstemicayt oreapmiediexivive to aciodgrivedt fagmathe patient or a

human Egl{l/?g? %&clﬁlaﬂé e&s{eap?{agrca%lrrtmség?%t‘olt e3 %ﬁ?e%ﬁ,(sor%%g }ri vitro to select a
subpopﬁﬁﬁ@ﬂ*ﬂ%hglmﬁﬁne 881tk Repled fiom MR pafidmDWhydh arenbinichaIn@RKtered to
for cancer: building on success, Nat. Rev. |mmunol.

the patipnio & the nuglg@_@gg S aglminy Wmdgtgn:ellm vifagitagay hgpuseful for the cells to

be trangégtgffa rsl) 'ﬁglo f‘é?gpﬂgg %mysg%ﬁuﬁﬁgg céglklrggggﬁc%lo %rleukm-l The

peptldeZiihayl Qbe gubstiatizlly phre, de cdnitised @Rh & gamanésamnéitingJadjuvant(see
Mavr oukaki s,, SA, and.Rosenberg ncer Regr essi on

below) op Upigh MGHPTRPpgTIcsr WiFh PSYEF-Somolaiarbi 5 Frsmipgstpred with a
sultablé-ﬁgéﬁc}gf)ég'ﬁ?mt ﬁgr' A le %gggme’élé}"hé %%g@ trrPa%%létﬁﬁ% cglﬁjgﬁéated to a

suitabl@carder exghr &skéydwles hmpet haamaddyamac(KhHa): enjrrﬁﬂihan see eWD 95/ 18145

B S S T STNENT TN

tagged, e&ro&pd RSioA Pt e %W%ol@&ﬁé ef"ﬁ'ér ﬁep@x’d&fs Hpﬂl%cﬂi‘ks%npfnventlon
present |1 nvention my be used di canent or

are exneht@d reustifdate Db pr @Dﬁe@Tbarﬂéﬂweve’rh @tlrmalla@@lm Ilaernm:/ eﬁ'@lent in the

presencl S helt T o T SRR bt leHispy CoF AR . cias

epitopeREishit GARRNIe CH4ICTBS theMasioh patiet 0P e@idik BF ah§bAd molecule suitably
directly into the patient, into the affected organ or

provides gitapes dlgt| sjimulate B-pesitiug Typalls. O the| qtherdhandy dor MHClass 1
epitopets B¢ RAfuERE CPI8 @TLs the fusion partner or sections of a hybrid molecule suitably

provide epitopes that stimulate CD4-positive T-cells. CD4- and CD8-stimulating epitopes are

well known in the art and include those identified in the present invention.

In one aspect of the invention, the vaccine comprises at least one peptide, preferably two to
50, more preferably two to 25, even more preferably two to 15 and most preferably two, three,

four, five, six, seven, eight, nine, ten, eleven, twelve or thirteen peptides of the invention or



human cell |ine which are subsequently adm nistered to
the patient, or used in vitro to select a
WQupopskat i on frominmune cells derived fromREEEP2008/006153
patient, which are then re+4adm nistered to the
patient. If the nucleic acid is admnistered to cells
invitro, it my be useful for the cells to be
additional peplidsast €ble peptate(<) onayobedgived Sranmone er srorgrspeaifinfAAs and may
ch as_interleukin-2. The peptide nmay be
bind to SR T anilp® Badll B o i t b an
i mrune- stinul ating adjuvant (see bel ow) or used in
conbi nation with i mune-stinulatory cytokines, or be
Preferahwmwhesttm @dpwletsmfaths unYealbbe agie bsedeinya yymlmrpr fapdicament of the

1nventli>12j ZH;?YSHF Pg‘%?‘ztoaggﬂs sra e]c,ucg t de %&uLn?t llrglte%cp {Q)I f%ge salt or a

chlorid® 3G ERATHIA 7 PfdFllesOstudiog 6aA vé&ﬁlee MA%VOJ,&M& &diflains some of the
Longenecker et al (1993) Ann. NY Acad. Sci .

peptides 96 tye7presat ynventien gap detrsiben theaprsparpiéon afeaceine ysing peptides
in their S#ﬁ#(ﬁ{eh Rl L ?)*artﬁ:'ie Q%_a hybrid nol ecul e. The peptides

present I nvention are expected to stinmulate CD4
or CD8 CTLs. However, stinulation is nor e effici ent in
t he presence of | p.provided by T IIs ive for
The pobﬁ)@clg may Repsu q’?mga liy ghrenpecontaied jip ae %e%eqcﬁaqr delivery

systemsﬁéérHJécﬁ&% L Q?Lb% 1{12)@ bt FRTRANCBRAL PRIA OENRE ‘NNRQ)? OorRbination

nol ecu sui tabl'y provide épitopes that
thereofSMethﬂJldalﬁbr c@@fignm@mtd ngroduadeg bech :Omddie acidreee wedrichownoin the art.

An ovefYiSivgh PERISSHY B SeBAF R VAFIER ROV I MeSThee BXA Methods Mol

Med 2@06' tlQ’?jJ ¥3-R0ORI @@ane DDt WREshok Rk &D'G@HeﬁtlﬁNﬁDéadéﬁﬁe'staﬁﬂi‘ﬁst cancer
T- cel CD4- CD8-stimul ati ng %g topes are wel

HematCMn@vah Glin H‘éolélii tAlanaOQG;o’r uels3-6Ho oe davii eandi BJ tMenk Recent
ese i nvent.i l.n._one aspec f | n h
advancly i :;l%ln% ap} gomav1r1.1se Vagmo‘gse %%tg £ d IESI ﬁg e?g@(? 6t %65 472.

Polynutieothdd, vadvireesparef kahbyprepdie! but2the m\?s&cﬂ dfCHcﬁoﬁr(ﬁf &i’e@ |v¢ctors in
two to 15 and nost preferably two, three, four, five,
inducingjap imyayReresponsas npf fdly qr@ﬁrstquGSEﬁablg WestoEs agid delivery systems

t o d f d
include pgfprél ??\PA #ﬁ%rpgg\ltﬁp de‘%cg) a§n§¥§%§é& g%ﬁ&{/ Z)% ?(?égrgﬁoglrllsé vaccmla virus,
retrovimegsehapecvitus; adéhdsasaodated yirbs ndh)tlmdeGntairaBg e]lerm:ntt/ (Ifrmore than
.class I} | ecul es. Pref b en. the des
one virgh oty feI oh &7t oS Srlieeicr i S Braciie Aobgters and ar
well ko8 ih QH@SFt bPBNA Q@Nvé"? EPIsRALAIVRSy, BudPhd v1a%u%gné1§uﬁ'0 Imay also

exanpl e, but not ed to an acetfate salt or
be used:hTh;zr pcmlcbaort pepEdargpceded by the nlmslelstaqdi gwydfe a fuaomm@em for

whi ch 1 t des
examplg WL A SHATBR A1 PTG JerTer Hho BPBUE RS b T @s noted

above. vVacci ne using peptides in their salt formand their
particle size. The pol ynucl eoti de may be substantially
pure, or contained in a suitable vector or delivery

The m@i%ﬁ%&w?&rﬁe gngl(gl? i na%:){ gllS %cluge TRy ok% more adjﬁvants IEM Vants are

substances that non-specifically enhance or potentiate the immune response (e.g.,immune
responses mediated by CTLs and helper-T (Ty) cells to an antigen, and would thus be
considered useful in the medicament of the present invention. Suitable adjuvants include, but
are not limited to 1018 ISS, aluminium salts, Amplivax, AS15, BCG, CP-870,893, CpG7909,
CyaA, dSLIM, GM-CSF, IC30, IC31, Imiquimod, ImuFact IMP321, IS Patch, ISS,
ISCOMATRIX, JuviImmune, LipoVac, MF59, monophosphoryl lipid A, Montanide IMS
1312, Montanide ISA 206, Montanide ISA 50V, Montanide ISA-51, OK-432, OM-174, OM-



thereof. Methods for designing and introducing such a
nucleic acid are well known in the art. An overviewis
woe@wvitsd2 by e.g. S. Pascol o: Vaccinati on w t hPCT/EP2008/006153

messenger RNA Met hods Mol _igd 2006, 127; 23-40; R
Stan, JD Wl chok and AD Cohen DNA vacci nes agai nst
cancer Hematol Oncol din North Am 2006, 3; 613-636 or
197- Mﬂﬂ@@ﬁ?kmn&ﬂkl@’w&t@@yaﬁm, R meiespartidiesiraesiquimod, SRL172,
api | | omavi rus_vacci nes

rr._M Rep 2006, 6,
Vlrosome%m%herpwryﬁu&z eatticles. %é&% é&%ﬁ? &aBaR§48, depr gygane Pam3Cys,
. ) ! _
a8 o AL AR 858t ShR58ad i PO B
bacterial exxdlowsl! aniinids | andeothes paipertary adjuvdets \suchlas DRiBI's dibtox, Quil or

A I W

adjuvaat& (élé BAF IV waﬁc (fé?xn&éﬂdﬁ'tle GeRY SR fHebr }ISl%pzﬁQﬁ@n hiab&edescribed
rus. Non-viral delivery systenms include cationic

PreVIOIISlypG Bepuais McMurpini &7, pldiggmsr@, daerzahi My Ncato(EmOittnGt NsDonald

o D3 sl gl ) sing R 2R o BB et (G Immuncl.

1998; 1®ECOA8D BYANBSh ACS | HieCmadd 6f éﬂiﬁ()nbﬂ‘ lﬂllﬁluﬁ)ﬂ@%ﬂ’ radjuiviafits; Dev Biol
for exanple with an epitope that stimulates T-cells

Stand. ﬂ898:t??e3‘r1é)5 p/ébpuqyéol@wognay é)eomda§evﬁé@1e@vtabl@% havgkeen directly
linked {gpgﬁgrgc?l&}/gﬁdﬁnc A:gj nr}/n%%n% iocr)ﬂ %B@J) ?%sl ues (t% BRE- 08r accelerating

uv

the mafiRAichP6£ Idtehd:radd yelwhﬁ@@eﬁ@éntpmt@ehi sanﬁ cEIRYHE T-lymphocytes
response i mune responses nedi ated by CTLs and

(e-g., GG, 1ip- 1( le-4) (d-S HabNa 349789 mlﬁﬁﬂéﬂwan@mgra@ herein by

referenclgeg\ri) T n?s.l Oﬁtﬂe@é : %nLHb fll:tlihaéj S gﬁ{tu H?P%nc}gf(eg} N I rl S)Q‘ 3giiabrllowch DI,

Cunninghath tHT, Carbdhd ®H; I6- lmhtmmmammPSalﬁeﬁtldé\mlsed/ dKndrAﬁ:l&:lls for the
BCG CP-870, 893, G7909, aA_ d GVt CSF,
specifiq immunqthergny ﬁé&an%u#mun%sﬁmp aSipduper m@@no?slg% (6):414-
418) | SCOVATRI X, Juvl mmune, LipoVac, M59, nonophosphoryl
" lipid A, Montanide | M5 1312, Montani de | SA 206,
Mont ani de | SA 50V, Montani de | SA-51, OK-432, Ow 174,
. OML97- MP-EC, ONTAK, . PepTel (r) ,vect or syst PLG
PO P ET e QS erohave SO TEEs™ "GpYBh et the effcts of
adjuvarité R VYEAINS Séthﬁg W@t‘hbht% b&ﬁrdlg heME}G_CﬁG @Hgo%ﬁdes act by
bet a- gl ucan, PanB8 st’i mul on,
activatigg rthe; ehate emnsmnm lrmymazﬁt@m\aa Te»klrlﬂlgﬂ:r@eams (TLR) mainly
TLRO. SCI),(% h%tgggﬁ,egaigﬁ?' %t{va% D g.nce%l %nnt?%sehﬁg)%]gﬁgt Ej}]rlxlpral oarnd cellular
responsSSIW@Elf\Oﬁle VAl tyveirgige s nelding 9 pade op proih Ghbigese live or killed
preferred. Several ipmunol ogical adjuvants (e.qg.
viruses \gozgyitig lgélé vagcangsgautglogaws ¢qllylas é/ppcgn%r@dtm)éys,accharlde conjugates in

ot ERRREA 588 ARApeeETons] R, FEYALY Gy b co

maturafieDand| differentiation, resulting in enhanced activation of Ty; cells and strong

cytotoxic T-lymphocyte (CTL) generation, even in the absence of CD4 T-cell help. The Ty,
bias induced by TLRY stimulation is maintained even in the presence of vaccine adjuvants
such as alum or incomplete Freund’s adjuvant (IFA) that normally promote a Ty, bias. CpG
oligonucleotides show even greater adjuvant activity when formulated or co-administered
with other adjuvants or in formulations such as microparticles, nano particles, lipid emulsions
or similar formulations, which are especially necessary for inducing a strong response when
the antigen is relatively weak. They also accelerate the immune response and enabled the

antigen doses to be reduced by approximately two orders of magnitude, with comparable



DM Dendritic cells internalize vaccine adjuvant after
i ntranmuscul ar injection; Cell Immunol. 1998;
wWag®o)s8aB- 27; Al lison AC, The node of acti on BET/EP2008/006153
i mrunol ogi cal adj uvants; DPe&é-Bi ol Stand. 1998; 92:3-1
1). Also cytokines may be used. Several cytokines have
been directly linked to influencing dendritic cell
antibodyj @smrnsgintq thel guhlpdlqspdvap{:lgg u@lgho(ué @G 11'I|'Npmg)exper1ments (Arthur M.

eleratin on dr i
Krieg, HRFRRRU RETGL Aot BUael FRsobier 15 Eivecor JNpiet Jiiews, Drug
Dlscové@ g, JUIEY066, 47|1L484)aUdS| Pat4No(6/486,763B1 ddcribes the combined use
849, 589, specifically incorporat ed herein by
of CpG eligoruiclestides, inon-rueldie aeid) adiwvaniscanchan gatigen t0 induce an antigen-

spemﬁﬁj‘%ﬂﬁeg%’saﬁ]vr%%tﬁ éa%g%mafﬂ)t; Vl%%lp%?gﬁ gl'lL%gt é;tﬂ?g%bgé is dSLIM (double

Stem b&g il6enonsRibldendby t Molageh! eBérlin, tdwemapgciwhich is a preferred
i mmunot her apy of  cancer; J | npunot her Enphasis Tunp
componepingh dhe pliayg@cwcahmmpm@qn OLHS PIR$ARH dRENHON- a%&ey TLR binding

molecu¥is'sPHERRA Llame\HE T2 PR SO6RM TIRCO bEQ 40 BNGACE

ects o uvants In a vaccine
bei ng bound by theory, CpG ol i gonucl eoti des act by

Ot 5 BT DR B PR TS i s
(e.¢. CPRTRAYPOKALLI1RR u@%ﬁﬁu@a& | R0C SO MREEHS] DNPOARNKGSs well as

l'ul &r responses to a w de variety of antigens,
1mmunozmt1|vgdsmgll pemlidcdbeso ranfbr entiodicsnisiigferss, cyelppherphpinidee dsunitinib,

povc SR R R REE BRHPRLG b0,

547632pr9&wb1ﬂst I ZD2IM, thzmneut Ia6tiMGCICAfPesnd MC$8175, which may act
inmportantly it enhances dendritic cell maturation and

therapegtiedllyr ard/Piaes i, adjveants The amouaih and canegatiatians 6f adfuvants and

addltlvggmge?ull fh ﬁ{édc(ﬁft&%ln& @%é&g%)ﬁ{ ?nv-gn ﬂ@%ﬁ%@cﬁl&‘ ﬁgl'd)e ermined by the

generation, even ence O

skilled IhSaﬂ' withast undde eeperiigenthitR. st i mul ati on i s nai nt ai ned
even in the presence of vacci ne adjuvants such as al um
or inconplete Freund's adj uvant (I FA) that normally

Preferréd &gﬁ’% s TR PABCERIK \A% %k?\opbg‘ﬁr SREWEHERune.

Juvant act|V|ty or frul ated or
co adm ni stered with other adjuvants or

r atio crop articles, nan articl es
Prefersp SSTERGHRITALS B e dPEeP R B PG RAF oS a&%gisf’ S T gacer may be
non—me‘i‘&?ﬁfé' & h¥a§i86€ &S parvichiar cadedr6f 1 tﬁ1c§§l r@Hy A8 PRASAX, cancer of
when the antigen is relatively weak Theg al so

the digestive lreetacancenef thaenlea, restparad anns camrgh P t!letrh@@mrb'gr@nt breast

doses t reduced b RRA Y mat el o de
cancer (886l du g B E s i PR YBFo b b e i odtus and ovary.
cancer bfiihle TA16 @eniedl GiabE chdeh 0B the%at)ﬂtrsﬁﬂ&neérpﬁr th8®BhS and soft tissue,
(Arthur M Krieg, Therapeutic potential of Toll-Iike
and kapest sprcomagmglanping: ofothe skih gye medanamgs andyneg-pelapemacye cancer,

cancer gf tﬂeUNE\ g@ﬁ cefitfdl 4&63 ] g'stelgh, &Gter Mthe 6th§}r%§d 4@ diher endocrine

escr & Combr
glands, Hodgkin Lymphoma, Non- Hodgkm Lymphoma, and myeloma. Most preferably the

neoplastic disorder treated by the method of the current invention is colorectal cancer, lung
cancer, breast cancer, pancreatic cancer, prostate cancer, gastric cancer, renal cancer, GIST or

glioblastoma.



of CpG ol i gonucl eoti des, non-nucleic acid adjuvants
and an antigen to induce an antigenspecific inmmune
WO ponse2 A commercially avail abl e CpG TLRO aP@EER2908/006153
I's dSLI M (doubl e Stem Loop4Famunonodul ator) by Ml ogen
(Berlin, Germany) which is a preferred conponent of
t he pharnmaceutical conposition of the present
Since thevpeptidesrof the evenTibiR vizre diohajednbiopt glielslasigmh, a@lomml pancreatic,

bi ndi TLR 7, TLR 8 d/
lung, reeh o Bldfspeders BF medrimafabe mening Gl ptfeley uoetul i
cancer beSe tkéa’f@ci 1§ %hb@la&tiﬁﬁ' @(ﬁbﬁeitamiﬂh&‘eﬁﬁ: GRfgS rdnal & gdsBie cancer.

dera), : 0, such as Anpli Gen, non-CpG bacteri al
DNA or RNA as wel | as i mmunoactive snall nDIecuIes and

In addlg é% g%lﬂggﬁg ug Eﬁ)ratg a %Clc%é% hg)rgpg Igefs gamis n Qsegt invention are also

useful dsdiag@stits. SiRdeldd Qfebhdess\%r%fgeﬂélbted)ﬁoxﬁ%Lob@ton@%ﬁﬁﬁnce it was
pazopani b, ZD2171, AZD2171, anti-CTLA4 and SC58175,

determipd drat hepe Reptiden araprireseal innosma) bisues thase paptidessan be used to
ncentrations of adjuvants and
dlagno%ggl ?llrégéé{sgez)sg;&q?&?n the context of the present
i nvention can readily be determ ned by the skilled

arti san. wi t hout undue experinentation. Preferred
The pragnge £t theaPeptifice | ¢ thsoreseika By eniiIDARALISIE, PipRpics £ap assist a

patholo%ié‘t’l Rosi$ 0E CRIRP! HetBRAUCHERMath PeptdaS oP 1S Bfikent invention by
nvent1 on are active agal nst cancef. The cancer may be
means Kmﬁ r&ntl’ed)diss anass spectremasy atri athen nmhdcﬁscknoa’fn cmnbeartoéan tell the
caV|t and pha cancer t he di,gestiv
pathologf it TSt Yl B iR neiaHy disaie Bekvgase o eroups
of peptRies bR ehd SIZRink dhRinYioh e tnatlé BRSSifiEATVRT subIASEficaion dTRliseased
cervix uteri, vagina, and vulva, cancer of the uterine
tissues.cor pus and ovary, cancer of the male genital tract,
cancer of the urinary tract, cancer of the bone and
soft tissue, and kaposi sarcomm, nelanoma of the skin,
The de®R¥orT6f thB PRPtidearsd the pres@itaniitior v distassl tissaasgeeimed can enable
the brain and central nervqus syst em cancer of the

the deqifign gbeutathy bansht of therapiehdnypluingsthe Hﬁwamensx%h%wﬁcwﬂy if T
y
o ERELR, 008 o 0N MBSl bbbl Mt
expressioit i€t welvdastiibsd nsechalion eloy ad/hldannﬁect,edl mthgmadignmﬁrqells escape
r ost at e. canc

1mmungé§?$f %r?cggﬁ'gé,?, prr)gsgﬁéqeo{:tg]% C;%Stq @I Srpresent 1nvent10n shows that this
mecharﬂérh@@ﬁ&%&?f&?te@'b?% 43¢ RgRENdes of the invention were
Isolated fromglioblastonma, col orectal, pancreatic,
l ung, renal or gastric cancer, the medi canent of the
i nvention will .be artlcular ncer
The pepiS L4 ¥ ipenon mEH B tha R Sl aslpRBAETE Paptes ageinst
those pEfiftRk 0@ fhediedent mveAiéie sucH 4 Pdéll Fdsponsed ob@xht[lﬁ)dyfr@s‘ljéhses against

for treating cancer, the peptides of the present
the peptides af thenprgpent angqgltlon or the peptides of the present invention complexed to

MHC molecules. These lymphocyte responses can be used as prognostic markers for decision
on further therapy steps. These responses can also be used as surrogate markers in
immunotherapy approaches aiming to induce lymphocyte responses by different means, e.g.
vaccination of protein, nucleic acids, autologous materials, adoptive transfer of lymphocytes.
In gene therapy settings, lymphocyte responses against the peptides of the present invention
can be considered in the assessment of side effects. Monitoring of lymphocyte responses
might also be a valuable tool for follow-up examinations of transplantation therapies, e.g. for

the detection of graft versus host and host versus graft diseases.



useful as diagnostics. Since the peptides were
generated fromglioblastona and since it was
waledennismed t hat these peptides are not presenPCI/BP2008/006153
normal tissues, these peptisges can be used to di agnose
the presence of a cancer. The presence of the peptides
of the present invention on tissue biopsies can assi st
a pathol ogi st in diagnosis of cancer. Detection of
certai n peptides of the present invention by nmeans of
The peptideis wédh@gresmsgveypecpmgepii%d torgepemierandedayslop spaeifig antibodies
can tell
agamstngfpllgfggﬂ'{i& omrﬁl?xes t(’]lj?l%?ég %ﬁ gigea s)g/cﬁ déoiJ Z'Egg}é §§ ﬁh%%ﬁﬁ% t3xins or
radioactie gﬁ&me@fo the@ideded tibud. Moftee 586 f thesemitibddies @an be targeting
enabl e classification aor subcIaSS|f|cat|on of di seased
radionuc]ides iosthe fisasedttissug & iprRgingePusReses.dwsh @5 PEHe Thissussrfan help to
detect égﬁ‘ff’ﬁga&gs Q)r% ﬁg@ﬁiﬁett#egflyg?rﬁpﬁgél@fbcﬁﬂ{htﬁﬂ%qld%eﬁgég tissues. In
'St on- ab penefi1t of therapies 1nvolvin
additioh ntltfelmepisdatcam beasspd ao aktify a bat'ﬁologrsp’ls alisgnesisarfea dmmwnbased on a
Qr expected to be involved in the nechani smof action.
biopsied sa@plsf MHC expression is a well described mechani sm
by which infected of malignant cells escape
i mmunosurveill ance. Thus, presence of the peptides of
In yet arimehep ragmeh thereofethiei pncseshm@nttdmatelattetsi te ankit hempusing €a)tontainer
expl oi t.ed b the ana ed ce Th eplld s.of t
that coff st PR RRHE G R e A 1% SRSy Pe T g Qi ophilized
form; (PFSRIUMRS, AGRLASG CortBRSL caRMhingesdiffent bEreRbRERRYing solution for the
invention, such as T cell responses or antibody
Iyophilized formelstionaants {c)t orsiopally.i insiEucsions Her (b eiserpf the solution or (i)

coonsQHSPY AR 05 5 BDIIR OIS0 SGR R NSO B on

more of@1l) Hbuffegivia dluagNEs hifliteREVRar rﬁ:eﬁl@[ o0& aSyfifgd®The contamer is
further therapy steps. These responses can al so be

preferablyed) baiiles arvidlg arsyTipgs REtest itybe; aRdiHomAX bspy Muiusa cartginer. The
SR IR onses by different
phama@éﬁﬂc@gcérﬂ%é vac§|p|rr1at [ gﬁppg%&blpget%gl n, nucleic acids,
aut ol ogous materials, adoptive transfer of

Kits otJ ég hocétg ?riv&gpﬂgt nfe @%Blgé(?rgéré%e%# I%ﬁdegglggﬁl ion of the present

1nvent1bﬁ“fr? Rt duPAbIE DA &GONRI ﬁﬁ@ﬁ'@alo&lﬁ‘ o Rs FEDASHRA aﬁfi/o?'dg@ Suitable
fects. Mnitoring of |ynphocyte r;ngonses m ght al so

contambres includg¢, lfab@@mrdg,l bottdgs, ¥ials| (gxgz. dyal shamberatialoh §ynnges (such as dual
tection, of

SRS DR D JETRUG TR RCUNRIT AT COR I pa——

such aPeidiss A pRtid. NPrefr@5I9Nthel Kiy @HI0P rbo@‘lﬁﬂné}ecdiﬁﬁﬁs tifistructions on or
gener ate and devel op specific antibodi es agai nst

associafpdcpptbpthedeonsaingn eheésindirafes eliteationse farstegonsitutiane pagipr use. For
examplg{aglggéﬂgg | Séﬂﬁg‘ce}ﬁ otttﬁg ll}%%gl elizé? f(?rﬁﬁﬁéet%z}&?%% oh&%uted to peptide
concentigtidrar gelésafibed above. The label may further indicate that the formulatlon is

useful or intended for subcutaneous administration.

The container holding the formulation may be a multi-use vial, which allows for repeat
administrations (e.g., from 2-6 administrations) of the reconstituted formulation. The kit may
further comprise a second container comprising a suitable diluent (e.g., sodium bicarbonate

solution).



radi onuclides to the di seased tissue for inmaging
pur poses, such as PET. This use can help to detect
WG pbl013882 ast ases or to deternine the size andP@EF/EBR108%006153
| ocal i zati on of diseased ti49sues. In addition, the
pepti des can be used to verify a pathologist's
di agnosi s of a cancer based on a biopsied sanple. In
Upon nyixtngarfahch dilueas ped thet lyeptebized fomulaties.ghe finalmaptide oncentration in

| at e 0 a kit co t ai ner. t hat
the recoggbieAs MBI cR TP LD E fp saRt Doy SR8/ ¢ReHq(~75uE) and
prefera@l@oﬂcﬁ mbft &ahU nIn@lpdphidk XePHdd e ethd RitMinaf tﬁlrther include other
optionally, a second contalner cont ai ni n i luent or
materlad%d,qsngblctfmm mg:ogx@m@nc;a(l) ﬁncﬂ @sertmdpgmphm:lpg@g other buffers, diluents,
ation ons for (i)
filters, ﬁ%eéﬁ%f Syﬂ%"% gpﬁp Pé]??)gSr S(3 rt atlglel}é%ﬁugpgé ut‘[%ﬁ‘)l%] and/ or use
of the |yophilized fornulatlon Said kit nay further
conpri se one or nore of (iii) a buffer, g
Kits of §hq prepgnt igxentign may have a(sq,xpgle gonﬁ@@gq that g}n :\up§ th; formulation of the
pharma%é(liticgg ecom-Elagltlggpta%k;&ﬁfng' o ﬁ[‘lg f ﬁ%@em ym@erﬁ’%ht Lxﬁth 81' Witout other
a syringe‘or test LTRe
compoiaty Aelpgr otﬁléli!e cpﬂmpbﬁfaiselﬂirl phirnta@mm:al tcdimip()sﬁlons of these other
referabl | yophilized, f the present invention
Compo Wids) @7 may ha W%éo‘gaHWBtﬂﬁlePﬁk%‘lR%‘Fﬂhl ation of the
present invention in a suitable container and
instructions for its reconstitution and/ or use.
PreferaElyi, kab lo€ tioimvantier fcluiel aiGemulasionenfathp lisyenbion tpagkaged for use in

combigihSeboer S SRR LB e AP Sheh S R e oo

CSF), HB¥hddsoth@hp@alict hgdhta aVv aatufdll YprotudtBlae hbAhéneS We hardSgonist, a anti-
glass or plastic. Pr eferabla/ t he kit and/or contal ner

anglogtmms agery arrighipiter, |a<m9p@ﬁlson upingrgent erda ehelatop)ner a pharmaceutical

composziﬁ glrerr]eﬁog' erl“ﬁic: 8P1'fng héid % g? tl%dehféx‘? l%g%/olps (!orﬁr@&?éats 611 % l{:?_ﬂl:: c%rl]nponent

may betif@ seiyarptel dl$tiﬁﬁdcérﬁﬁlﬁvﬂ drad atimidistratR@as atpativiiteThé Gomponents of
y P!
peptide concentrations as, descri bed above The | abel

the kit mgy be pravided inpae O&more HavidisrBitiops.aielsrabbh ap aquequs splugion, more
preferaf)lgt andGde aﬂo?og#g%%tﬁdgl G453 RUPoRLRE rOﬁ“th%%ltg%Q latlsio_ tl),les growded as

ht al ner formul dati on may
solids, \w}ad:h rmt}d bé cahlvetsl o ligupdsaby additivnsof atitabls s¢ents, which are
{; adm ni st atl ons)t .of the reconstituted
prefera l@r%‘flg?q dSHPCRQPARAET her conprise a second
cont ai ner conprl sing a suitable diluent (e.g., sodium
bi car bonat e sol uti on). Upon m xi ng of the diluent and
The contamet yﬁphhdramldcfhﬁtr lnmy atiaonal, tdsetubenBaskpbottledsyringe, or any other

means Bf Znif'[gaélscg{d (Prg r ec nst hq_n/ t%lg%tl]% %{aorpf'l llh?atglrpgl)e clgﬁa)onent the kit
will coRfaBf £5&kdnd vidltor"Mhé ddﬁedh& Wi Ll PRt fofl Selarak®@A8M Y - The kit may
The kit may further incl ude other materials desirable

also conteim anatbermepripier detl 4 ahermacghtieadiynecceptabladiguid. oPWé@rably, a
therapegHI: fk‘I:‘tr@tll gckrlté}lgrﬁnsapparatus (e.g., one or more needles, syringes, eye droppers,

pipette, etc.), which enables administration of the agents of the invention that are components

of the present kit.

The pharmaceutical formulation of the present invention is one that is suitable for
administration of the peptides by any acceptable route such as oral (enteral), nasal, ophthal,
subcutaneous, intradermal, intramuscular, intravenous or transdermal. Preferably the

administration is s.c., and most preferably, i.d. Administration may be by infusion pump.



filters, needles, syringes, and package inserts with
instructions for use. Kits of the present invention
woreplasssd2 a si ngl e contai ner that contai ns thePCI/EP2008/006153

fornmul ati on of the pharnmaceagt-i cal conpositions
according to the present invention with or w thout
ot her conponents (e.g., other conpounds or
pharmaceuti cal conpositions of these other conpounds)

For theopurpeses lodivke giestntrinverntion; all meferehoes asacitedclmrpionaratincorporated by
Preferably, kits of the invention include a

referenge;in 1’%??%1‘?“6* the invention packaged for use in
conbi nation with the co-adm nistration of a second
conpound (such as adj uvgRh{fiee®. GVCSF), a
chenot herapeuti ¢ agent, a natural product, a hornone
or antagoni st, a antiangi ogenesi s agent or inhibitor,

apopt osi s-i nduci ng agent or a chelator) or a
L. Sy“‘gﬁ%?ﬁﬁééﬁf‘%’é!" conposi tion thereof. The components of

Peptidel Rer& binth&Yzel &yt frdafiRAEWEHLeStabIehed s6RIPRARyniiRYis RSing Fmoc
In a Separate I sti nct contal ner prior to

chemistym fierspuriftcation by peeppeative iPLC hen-exehange prosedire twas peffprmed to

incomoﬁépﬁ?ﬁ%él&g’iicglnego 0 élg gcogléfeg?ﬁgr% n(l’ai:eg%i? g)r %ﬁié)?%l%ggﬁfﬁllyawhite to off
white s Wk obiHifQStdr W aphilRiation N&Il CUINVAPS AtSadthinisi€red b acetate salts
may al so be provided as solids, which may be converted

except IMATOGNIP lisvibigh 48 grpplisd &% cllgridesalé feptéphnpical regrpnshduring the

el rabl y provided in another distinct container.

manufa?ﬁ%n%gﬁ%c}ldﬁ%r of a therapeutic kit may be a vial, test

tube, flask, bottle, syringe, or any other neans of

enclosing a solid or liquid. Usually, when there is
2. Idengificatiom, aﬁt‘ﬂh@“c%ﬁsrﬂ‘éﬂ@ﬁtﬂepﬁ'ﬁés kWMx}f[%) Rretansedon celb syyface
; ' r other container, which allows for separate
Tlssuegc/f’c@%lﬁég. The kit may al so contain another container for
Patientsl fmhwnreand Utdalihy Itisswes cege girbeided dyi stveral aliferahl glinigal sites (see

therapeutjc kit will contai n anat e.gd., .one
Table BelSH BB e porigils royl PaRgS ARy Srshoeen B¥RSie surgery
TissuesLverd shd¥kiGbzeanabligaidaditonks timddRiel9f aftdiesirg@t sndoktored until

the invention that are conmponents of the present kit.
isolatiomipd T ARaee0’cal formul ati on of the present

invention is one that is suitable for adm nistration

of the peptides by any acceptable route such as oral

IsolatidreSFUHEL Abdptideafralm, tissphsdmaples subcut aneous, intradermal,
i ntramuscul ar, intravenous or transdernmal. Preferably . .
HLA peptidepasisfremyshoslofiopen issue samplegasre pblamed iy inmyneprecipitation

o 78 SH RGN, S\ DORBIRR PR ar I, Ry, 0.
Stevanevit,e81, hageGnaad Bamnomse HaGedllble-speéidic enatéfs révelaledibly sequencing
of self-Stides thESd from ME molecules. Nature 351, 290-296 (1991); Seeger, F.H. et al.
The HLA-A*6601 peptide motif: prediction by pocket structure and verification by peptide
analysis. Immunogenetics 49, 571-576 (1999)) using the HLA-A*(02-specific antibody BB7.2
or the HLA-A, -B, -C-specific antibody W6/32, CNBr-activated sepharose, acid treatment and

ultrafiltration.

Detection of TUMAPs by ESI-liquid chromatography mass spectrometry (ESI-LCMS)
The obtained HLA peptide pools were separated according to their hydrophobicity by
reversed-phase chromatography (CapLC, Waters) and the eluting peptides were analyzed in a

hybrid quadrupole orthogonal acceleration time of flight tandem mass spectrometer (Q-TOF



1. Synthesis and structure Peptides were synthesized
by standard and wel | -established solid phase synthesis
wW@200018ebc chem stry. After purification by PCT/EP2008/006153
preparative HPLC, ion-exchange procedure was perforned
to i ncorporate physicol ogical conpatible counter ions
(acetate or chloride). Finally, white to off white
UltimasWatels) gaprigpedbtvith end ESF s@urce. yRephil¢ ippalsi were 18hdedTomBRs C18 pre-

columnglyt cARGEBTaGAsD PR AU TN Sy 119 7 LBy ag laced in line for
separat{oRyCN fasCWL51129 nliBR-CBpNHR b M@ 5 R ¢80k 2SO n%n)l_%acked )w1th 5 um

Identification of tunour” associ ated peptides
C18 repcxsscbphw wmateriel I(DscmekhcéochmsAew@aﬁlrmM mummms acetate/water
heal thy tiss 5
Sotvenfy B oh ) Fmomrt  REEE £bB0e B S BETBRerA TR dgivents were

adjustedl 76 PHNRO WA §&HIS abild. Al binR3t dredikst darkhesB0Y BeWithin 90 minutes
before surgery. Tissues were shock-frozen in liquid

was perfprmesy @pplyingedifloveraje af tSGLrl/fBlylrrgé\i%ﬁddﬁcﬁpﬁf(@@@étebh?@@ nl/min by a
split- sy;e;t%:OI {\' Onbdg fcso:étl#pwpfas%t %ppea& i g’g poéil ;Nl:fvx? L(r)n[;_‘le’&tl‘peﬁpuageﬁsed for

introdusti@itCihtd (RZ@ICrdESI Yuka/TPhe intsgittorotinaifore thelFOF rmmlyger was 1.9 s
precipitation fromsolid tissues according to a
with aw|iptgrseary dglsyi of @d pr Shbseaventivathe PRPtldeRéft%E‘Fﬂ@ewe@ revealed by

oo/ SBNE, o5 19 ree%@fwseqag#ﬁﬁgwg; e e

TUMAR®elstquuapt | das ed;suteald Hyr omrmflﬁsoml eﬁulhes gendaatad e n%lial TUMAP
29Q- 296 991}h E d& et he HLA- A*66 d 1
fragmepiafien RAUTHY iWiIh ghe %&%ﬁatwl @6\3 of i G¥PL aprguence-identica

rdhmn&?%ﬁ%h@at'on by peptide analysis. Innunogenetlcs 49,
576 (1999)) using the HLA- A*02-specific anti body
BB7.2 or the HLA-A -B, -G specific antlbody W6/ 32,

rie 1 GNP S H3] FURPRRT 5B, B e o g, f M clas 1
associafddr CURIATS ﬁapgm alTh Gnd MIEC cRRBLIM¥sdciBd TOMBAPY {rag 2a-2f).

obt ai ned HLA peptide pools were separated according to
their hydrophobicity by reversed-phase chronat ography

h L Ot lyzed
e T S N
The peptideg hdedtﬂi&dambeﬁﬁgsmemwdr e surfadg diahlout oells BYaMH G )molecules

equi pped. with_an sou . Peptide _pool s were | paded
are hk%ma&f) tocindges, Taes) uWﬁ b o Pigh swEaREin of dFeosis e s e ritgsue from

which tﬁte% Werd @éi:veﬁgTo ﬁm?i tlféqjjék%r m&n%ﬁﬁ%dlddﬂcéd vi&fnation with
aration use l'ica mcro-capillary col um
such pdpfidesrthei 1ndentms?1‘56)1md)onghc§eqmbpudemth5t anmderived from proteins that are

overexpressed on tumour cells compared to the majority of normal tissues.

The ideal peptide will be derived from a protein that is unique to the tumour and not present
in any other tissue. To identify peptides that are derived from genes with an ideal expression
the identified peptides were assigned to the proteins and genes, respectively, from which they

were derived and expression profiles of the genes were generated.

RNA sources and preparation
Surgically removed tissue specimens were provided by several different clinical sites (see

Table 2) after written informed consent had been obtained from each patient.



C 8 reversed-phase material (Dionex). Solvent A was 4
nmM ammoni um acet ate/water. Solvent B was 2 nM ammoni um
wac@bals4t n 80% acetonitrile/water. Both sol vePCHERO&006153
adjusted to pH 3.0 with forpi.c acid. A binary gradient
of 15%to 60% B within 90 m nutes was perforned,
applying a flowrate of 5 M/ mn reduced to
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how. ex | ary spectra o ined fro t nmour,.ti s f oy. .
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cell's by MHC nol ecules are
from bl??‘?ﬁe@%ﬁéﬁﬁ%@&&ce “Tells with a hi gh specificity
of recognition for the tissue fromwhich they were
ved.. To mnimze the risk for autoi nmmunjty indu

ed
Quahtyb@ndv ggqﬂtl,%toif M RiNA, samples pEIE | ageessqdyan jany Agtlents21 00 Bloanalyzer
n h
(agilent RGO CERASE) RERE RN GOS0 PEOCHBKH [Ren0)
conpared to the rmj orlty of normal tissues. The ideal
i Fd)o/tlde will be derived froma protein that is unique
Microagrgy epperintiéi$tir and not present in any other tissue. To

Gene ekﬁ%@stld)rf ¥nd16Rt beaf thidlr 8A€ ndfhdIMRdud RNA 38RBRs Wdshpdbrmed by
expression the identified peptides were assigned

Affymettrox leq@r Geminns (BGY Ujénaxr Hedpkidt Plue2y) oligammclgtidéymicroarrays

derlve ression pr iles of.th en .

(astymi] YR 1R, GV AERE o RES RRe ] b BreSecing o B §ymetrx

manual' erm\/(ﬁdp waaf@ﬁﬁ%msﬁﬁi&U@EMbﬁﬁﬁhMl/@@t@isﬁin manual.affx).
ferent clinical sites (see Table 2) after witien

di
Briefly; deublengitandehsBNA wasisyiskasizss fromadB f1g ofialdiNA, using SuperScript
RTII q?l@ &oegghqu{-iﬁf%é chl &Fﬁpgﬁ?ﬁlgie?w/éf Biotbak- éﬂegétfe?%' Germany) as

rogen | di-at er surgery ‘an
describéd irn@ennmﬁl th\htrmaharrlpﬂbd ms;ieﬁbnue@l &vithl the lBldArray High Yield
ni traogen. Total RNA vvaspprepared fromthes | es
RNA TansgptrRabelling Kit (ENEGE Piagagsticsy dne, Faaming «; 1 Wy for the

U133AD¥ra8s O &' he GeneChip IVT Labelling Kit (Affymetrix) for the U133 Plus 2.0
arrays, followed by cRNA fragmentation, hybridization, and staining with streptavidin-
phycoerythrin and biotinylated anti-streptavidin antibody (Molecular Probes, Leiden,
Netherlands). Images were scanned with the Agilent 2500A GeneArray Scanner (U133A) or
the Affymetrix Gene-Chip Scanner 3000 (U133 Plus 2.0), and data were analysed with the
GCOS software (Affymetrix), using default settings for all parameters. For normalization, 100
housekeeping genes provided by Affymetrix were used
(http://www.affymetrix.com/support/technical/mask_files.affx). Relative expression values
were calculated from the signal log ratios given by the software and the normal sample was

arbitrarily set to 1.0.



with RNeasy (Q AGEN, Hilden, Germany); both nethods
were perfornmed according to the manufacturer's
wee@votsh2 Total RNA from heal thy human ti ssueBCTEB2008/006153
obt ai ned commerci al ly (Ambisgn, Hunti ngdon, UK;
Cl ontech, Heidel berg, Germany; Stratagene, Ansterdam
Net her| ands; Bi oChain, Hayward, CA, USA). The RNA from
sever al individuals (betmeen 2 and 123 i ndividual s)
h tht R rom each i.ndi yi dual S .
Expresyan A48 el Gt et r Ok s PRS00 B figfiexprssion of the
respectﬁ@'@%h@ 1 Rimdhr Hﬁﬁlet WHilY BEiHRBESSto Y 16w eRP¥Ad EutBRYssddYin normal
all RNA sanpl es were assessed on an Agilent 2100
tissues. B| oanal yzer (Agilent, \Waldbronn, Germany) using the
RNA 6000 Pico LabChip Kit (Agil ent). M croarray
experinments CGene expression analysis of all tunour and
Fig. 3 Bpwsduchi s8R s RUA tisA pdles SofVilobRefohty §Rdifley pAftid¢ s ®TP-001 (gene:
& Human Genrgms HG) Ulg.a{ HG U133 Plg%g Z.Wﬁ"f (e
PTPRZ3)} Figodtic b€ 0&1(%?%%@ Figi $9ret ri x, Santa O ara,
CA, USA). Al steps were carried out accordi ng to the
Af fymetri x manual
4. Re-((et‘dchbn/of VdenitifedyTEMARs bp ESTdiguid thrtontdtogchynmassaspeettometry
ssion_manual . affx). Briefly, double-stranded cDNA
(ESI'%SEWWQPQ@J“WSSW% of total RNA, using

TUMAPY H&éﬁﬁfg% Bll-golnee(g:li‘ndavl%{)er d er Lﬁnfj W€ s9§tleﬂﬁt19a-|ﬁ TZeagché:d for on

pri mer g, CGermany) as cri

colorectah tirhaurrsampkels bylmasgispedramretryscr i pti on was per f or ned
with the BioArray Hi gh Yield RNA Transcript Labelling
Kit (ENZO Di agnostics, Inc., Farm ngdale, NY, USA) for

The obtdiBed/¥P3A AdptRA¥Sp&Yls VWér@ $ ﬁra@ﬁn g&dikding Mb bRRehldRGhobicity by
Kit (Affynmetrix) for the Ul33 Plus 2.0 arrays,

reverseflphhssyabgohgtogRIAY f(GaQIn@nWatqr@ rend ijebeluting aeptistes vearelanalyzed in a

hyoria ShETHGTP slbhdum bR AUTLORRAT TR ahdeh PR snsiogmerer Q-Tor

Ultima PWeiegs), eduepptanwithieinhBS1 861369. - Pebita@ @solewere loadudesntsi 4 T18 pre-
the Agilent 2500A GeneArray Scanner (U 33A) or the
columnpfor eiaepiratiaeard derafinge Adice ﬂoaémgoﬂmre@glwm vag ppced in line for

separat%ﬂq)f)ﬂaaﬁ@?c}’\g ita @@r?y&gﬂ a‘f%H)‘l N %E ? ???ﬁn) packed with 5 pm

C18 rqoa:rsadrphaseSmatémal r(mmmlxb z@sdlvertt, A10@s rmmm emphoiguig eavetate/water.

ovi ded Affymetrix were d i
Solven{ B g5 /3 b APRPRIT | a6y $H%o pestenitrinivater Bshk sphyepts were
adjusted t@%}f—lxj 0 Wil %ﬂrﬁ@ aBAPACERAS %rﬁ@ikh{eﬁ V1, 8o Gabe 1l @ftﬁ‘ﬂ 90 minutes

the signal [og ratios ven the software and
was petfhfmqtb rappllylr@aqﬂoezv 117 1) oﬁﬁmlfmmrnedgceddb approximately 200 nl/min by a

split-sy%tﬁg]én@ rgﬁf’dﬁ H:(%}egr OIadﬁ @maé\zg%%efgé,l ﬁéﬂ Oébjlegt?v r%vagnased for
introduction into the micro-ESI source. The integration time for the TOF analyzer was 1.9 s
with an interscan delay of 0.1 s. For detection of defined peptides high sensitive screening
was performed in this type of ESI-LCMS experiments on the basis of known molecular
weights and retention times of the peptides in the chromatographic system. Therefore, a list
containing the m/z values of the previously identified peptides (singly and/or doubly charged)
was applied for precursor selection. Subsequently the sequence was revealed by collisionally
induced decay (CID) mass spectrometry (ESI-LCMS/MS). The TUMAP sequence was
confirmed by comparison of the generated natural TUMAP fragmentation pattern with the
fragmentation pattern of a synthetic sequence-identical reference peptide. Evaluation of the

HLA peptide purification yield and reproducibility of the analytical system, including



respective gene in tunour tissue while being not or to
a very | ow extend expressed in normal tissues. Fig. 3
wabwwe1sserh profiles for the genes of gli obl asP@REP2008/006153
speci fic peptides PTP-OQ -(5gene: PTPRzZI, Fig. 3a), and
CHI -001 (gene: CH3L2, Fig. 3b). 4. Re-detection of
identified TUVAPs by ESI-Iiquid chromatography mass
retenticaptéroe istabity was ESiriddGB)using thd dintensstyadndt ngtention $iamegpdean abundant
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ersca s F [ detecti on of defined
Tableggﬁt‘fé"e?oﬂ Sﬂc@g%éj @ scraélé% hg was performed in
this type of ESI-LCMS experinents on the basis of
known nol ecul ar weights and retention tines of the
peptides in the chromatographic system Therefore, a
list containing the niz values of the previously
identified peptides (singly and/or doubly charged) was
applied for precursor selection. Subsequently the
sequence was reveal ed by collisionally induced decay
(G D) mass spectronetry (ESI-LCVS/ M5). The TUVAP
sequence was confirnmed by conparison of the generated
natural TUMAP fragnentation pattern with the
fragnentation pattern of a synthetic
sequence-identical reference peptide. Eval uation of
t he



HLA peptide purification yield and reproducibility of
the anal ytical system includingretention tine
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oemﬁab@eﬂcﬁammsSol tion Yiln"this assay was 200 -] ™"

t herefore the stock solutlon mas diluted 1 50 in a
n.a. nob@rbqu -dilution buffer (PBS with 0.1% Lutrol - F68 and
10 ng/1 Phenol red) to a final volune of 100 m. A
~serial five-fold dilution was performed with

5. Bindiegof HE-Ad¢lass J-vestitictied preptifest tol ALAGASO2HLA- A

The HL/Q % %l[ s%ellyd\%ag (p)e (l)r% using the ELISA Epl Kit (obtained from Sceren Buus,
Institute of Medical Microbiology and Immunology at the University of Copenhagen,
Denmark) according to Sylvester-Hvid (Sylvester-Hvid, C, Kristensen, N, Blicher, T, Ferre,
H, Lauemoller, SL, Wolf, XA, Lamberth, K, Nissen, MH, Pedersen, LO, and Buus, S;
Establishment of a quantitative ELISA capable of determining peptide - MHC class I
interaction, Tissue Antigens, 2002, 59, 251-258) and the ELISA Epl Kit manual by the

manufacturer.

Preparation of peptide solutions



According to the manual, a 2-fold concentrated
HLA- A*0201 sol ution was prepared by m xing 3x pH
whedpetss¢pH 6. 6), Lutrol -F68, human b2m reconPCTEP1008/006153
HLA- A*0201 (all included i+s6-he ELISA Epl Kit) with
PBS. For the refolding process, 15m of peptide serial
dilutions and 15m of the 2-fold concentrated MHC m x
Peptidese meraridissdlvied 06-INISO pt 256 TRAnMeRde h@eltrmtadw Getnaa)w) at a

conce rﬁgorib gﬁ,g{? Zr;égll ath 1%%%?%&3%&5%&% i%@tll ng assay was 200
pM, thEREdie thedtocNOIutiE ﬁa§@ﬂi§t@dj 1350t aﬁaeﬁﬁdérhllwxﬁ&mt(msdwh 0.1%
in coating buffer i ncubated for 24 h at 4C

Lutrol gﬁ& apd d@kl@g/l Vﬂlpnolsrgdgm mf)mal p(o]'ygm@ﬁ' 1qOvek ¢k serial five-fold dilution

S over night at 4C. MHC
was pecorrp %&qépa??%@?%m@&P Kit) was diluted with 2%
skimm | k powder in PBS (SI\/P/ PBS) to a concentration
A serial 3.16fold dilution was prepared and

Reﬁ”’ﬁé’ﬂﬁéﬂgr‘ﬂ’é@q ! (peptide eesmplersand bl ocked Maxi sorp pl at e.
Oz
Accord%}tﬁ%%é nieuMIG 9??3‘51 Qofice Weﬁ quJQBAe@ZO]l s&ﬁﬁ?ré \Mégr? dpl%l{ﬁred by

transfer £0 the sare xisorp pla
mixingi B¢ ghhtbaffef pH26 6 ul strait FEBC. huRanb B2mamédonthiBdhn HLA-A*0201 (all

mCIUd%l}llﬁ}% %S%%Eﬁﬁtb@é%nga?niﬂgggegnf grl:lzgggr at 4C.

Amplification buffer (HRP-co hjugated goat anti-rabbit
pol ymer) and nouse serum (both supplied with the ELI SA
For theEpfoldﬁ'ng yravgss, diShlivEpeptide ZetigMiuEBS; ambitiad afahe Befold concentrated

viic RChER A AR 0 5Bl SO DS bt a 147

for 48 lRks. Kit) was added, plates were |ncubat ed under i ght
protection for 30 m nutes at roomtenperature. The
reacti on was stopped by adding 0.2 Msulfuric acid

t Pl ates were read at ODX450
Quanti m usfﬁ%ﬁ %§%@%@A Reader (Mol ecul ar Devi ces,
Maxisoppl Iplwé/sadl\ﬁmc%cﬂd%} NPagre\edaged Witk ISQI@’II&@VGKBZ hnn‘ib’dzi@ in coating
Prism(r), ﬁ‘géﬂs 0. Results are_shown i
ell @

bufer fpH R @)oREbA (2 7 @nd DIgcF ity STnkiy mik powder (Merck,
Dmsgwggng%%? dd\)%‘i’a%fhf fNidd es stretch over a range of
el'y

appr oxi our es but nost peptides have
simlar binding affinities within one decade (C20-001,

MHC SRR a8 0SBl Keonpa d v e trhom ok vtk in PBS

(SMP/P wriqd c&dc@ﬁfﬂgﬁorp dF MUGMIOA ¥&ml neVeibidhalifgsn aklse pﬁegared and
i nduce a T-cell response when used in a vaccine fo

transferredh 0 th@p@atqd)mad (bhoeed cMipxisgrp platel drhe paRtideiMHKS porSplexes were
diluted '_l%l-tgFJ \3/1% BlyggMP%”ngtgafn%}‘e’rred to the same Maxisorp plate and incubated for 2
hours at 4°C. Rabbit anti-h32m antibody (ELISA Epl Kit) was added in a 1:2500 dilution in
2% SMP/PBS and incubated for 1 hour at 4°C. Amplification buffer (HRP-conjugated goat
anti-rabbit polymer) and mouse serum (both supplied with the ELISA Epl Kit) was diluted in
2% SMP/PBS, added to the plates and incubated 30 minutes at room temperature.
Development buffer (Tetramethylbenzidine, TMB; ELISA Epl Kit) was added, plates were
incubated under light protection for 30 minutes at room temperature. The reaction was
stopped by adding 0.2 M sulfuric acid (VWR, Darmstadt, Germany). Plates were read at
ODA450 nm using the VERSAmax ELISA-Reader (Molecular Devices, Sunnyvale, CA, USA).

Data were interpreted with Excel and Prism®, Graphpad 3.0.
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6. In vitro immunogenicity of MHC class I presented peptides

In vitro priming of CD8+ T cells

To perform in vitro stimulations by artificial antigen presenting cells (aAPC) loaded with
peptide-MHC complex (pMHC) and anti-CD28 antibody, first PBMCs (peripheral blood
mononuclear cells) were isolated from fresh HLA-A*02+ buffy coats by using standard
density gradient separation medium (PAA, Colbe, Germany). Buffy coats were either
obtained from the Blood Bank Tiibingen or from the Katharinenhospital Stuttgart. Isolated

PBMCs were incubated overnight in T-cell medium (TCM) for human in vifro priming



CD8+ MACS positive selection kit (MItenyi, Bergisch
d adbach, Gernmany) according to the manufacturer's
WO pwoustl ons. bt ai ned CD8+ T-cel | s were i ncub&r/BB2008/006153
until use in TCM suppl enments8@d with 2.5 ng/m I1L-7
(PronoCel |, Heidel berg, Germany) and 10 Um 1L-2
(Chiron, Munich, Gemany). Ceneration of pMHC anti - CD28
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CD8+ l%ﬁ?%(ﬁ ﬁ?g/sl?lti}’ 49%%1 1 ki t tte%p"_gg%;gch%&a@a%ﬁb aﬁI %C&ordmg to the

manufactiferls! ai3EIEHEHsA r@btdﬁﬁal oD3RAThells gw&leotncﬁbdttad el@htﬂt ustehen TCM
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supplemented Wiy 2e AeiHoH--ddSeomefeel], bifeidelbgiga {Sermagy) and 10 Ufm 1L-2
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stlmulaDalds and Mytlolrhemoperfirmed aldgsiribed fbefore I(Mespﬁadﬂérrg;enTL Schoor,
O, JungyGy VR oy BHbEE i R aETeh i RS SV o5 Citing ede:

predetelgnég{ég avidity . FIRG e DS Heel R RY pd¥idel Bh- c%ﬁﬁfakbﬂrlle(tﬂml CD28-coated

ction of cytotoxicity in rest| ng human
microslb}y:rqxh deylnesuhaynd0@y 1 Uhod9HedI) b\ylthnmnmjd ynodlﬁcatlons Briefly,

biotiny e%%ﬁ%gk%ﬂ@gﬁf%&{gﬁ@g{%@lgﬂﬁéafaﬁ ngt tga %E@S%m%rane écbmam and
being bibtiryQatbl Y BROXMBULE teHThEEOBF el Read$ dhaGPWRRN gRMubyd mﬁ)wmg a
manuf acturer (Perbio, Bonn, Germany). Beads used were

methodsdegrihed bar Q@H&f,ﬂnr@pﬂa\(A&tmﬁnCéﬁt é@oséoll’%st(ﬁﬁléd@n PJ, Barouch, DH,
Heyzerp\%l 1ar(i;1I eﬁ/{é Baog IL ﬁ\kﬂ&% %&r IA@JS hlﬂ)é\;i? | RSB, nat analysis of

& av p05| Pve control negat’i vé ton
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Mel an- A/ MART- 13) and A*0201/ DDX5- 001 (YLLPAI VHI from
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|
o 5 S I Ty Sy e
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biotiny{afesbsti SPH N BARe el P PR, Py i franufacturer
(Perblo9 @’o‘ﬁﬁl GeRh#@ty§s BRYdC QNG ERas b qu-)kilrg@ S%ﬁvfﬁlﬁ @bht8d polystyrene

2x105 washed coated beads in 2
partlcles u(tﬁalnesrelmbedrmrtds, FlimgisAUS A).- nMH(Pr\mso@eetd )anmns1the4control and

37C di u an
negativg GRIO . A RNt (Tpont R BT GIRAD 18 GO RSk Ml
A/MARTYbad 028 8/DIPXS00¥edYLLPAIVHI from DDX5) or A*0201/HBV-001
(FLPSDFFPSV), respectively.

800.000 beads / 200 pl were coated in 96-well plates in the presence of 600 ng biotin anti-
CD28 plus 200 ng relevant biotin-pMHC (high density beads) or 2 ng relevant plus 200 ng
irrelevant (pMHC library) MHC (low density beads). Stimulations were initiated in 96-well
plates by conincubating 1x10® CD8+ T cells with 2x10° washed coated beads in 200 ul TCM
supplemented with 5 ng/ml IL-12 (PromoCell) for 3-4 days at 37°C. Half of the medium was
then exchanged by fresh TCM supplemented with 80 U/ml IL-2 and incubation was continued

for 3-4 days at 37°C. This stimulation cycle was performed for a total of three times. Finally,
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is shown in Figure 5. The results are

surrmarl zed in table 3 below Table 3: In vitro

Peptides mﬁjﬁmgpn's@ittiylvcxﬁtiqme perel ¢estest tagether rwvidlntpeptidesonpdnedn in vivo
t hose of vaccine tidesTable 3a:.In vitro .

immundbeniiibEh FRPPEIGR. fpRoBe O THEE DR peRet fced Topelllines
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i nventors are summari zed here. Results shown have been
table 3 bplowi ned by stimul ati on of CD8+ cells with high

density beads. As different human serumlots may

highly affect the i munogenicity results, only assays
Table 3:NIx Ritko MiemBETvEeh ety S Fepliddes OF Ithé 1m&tlbii&d)mmd with those of

eval uated together. 7. In vitro i munogenicity for MAC
vaccingpeptides| presented peptides T hel per cells play an
Antlgehﬂport aym;gg‘m—g)m)portl ng CTLs to activate and
sust ai n| I nmune®responpses agai nst tunour cells.
Ther ef ordetedtetC cl ass|I| peptides were included in
I MAQ10 | TCGEBIL-004.—one of the three class Il peptides
TGFBLGM¢ ai neXSi n | MA910, |was tested for its inmmunogenic
NOX-0ppt enti imvitro and proved to be an i nducer of both
speci fi ? CD4+ and CDB+
PCN-001 yes
TOP-001 yes
C20-001 yes
ODC-001 yes
CCN-001 yes
PTP-001 yes
CHI-001 yes
JAK-001 yes




T cells. The generation of CD4+ and functional CD8+ T
| ynphocytes was shown in experinents using
waeioalswel ons perforned in an aut ol ogous syst ePET/EP2008/006153

Principle of test Primng-#0d expansi on of specific

human CD4+ and CD8+ cells were assayed in vitro by

pri m ng of nonocyte-depleted PBMCs with autol ogous DCs
Table Zndnvitsb iimmiwidgenicitytdf peptidésofdbe imBkiion Briefly, to

generate antigen-specific CD4+ T cells,
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reptonycin. First, buf fgy coat and

pl
here. Rgplig st hpave een rhigired stmplagon| ol DEFosfils Yiith highy density
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coat by standard density gradien

assays mdahatraaeiaod tl(d_:;amr@cgm dotSegsarsed i voare Mealnatadg tdg&ther
Austria) and resuspended in DC nmediumto determ ne
total cell number. 100-120 million of PBMCs were

7. In VIWMUD6WBEMMH@ ch$s mpr&e\gté@pgﬂldﬁd' um

(Bi owhi ttaker,” Bel gium and transferred to a cell
T helperudetly rniasf Iaasmpommerola i csumsarang $AEs teeaktivatoardiisnitalg immune
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Principle of test

Priming and expansion of specific human CD4+ and CD8+ cells were assayed in vitro by
priming of monocyte-depleted PBMCs with autologous DCs and restimulation with
autologous PBMCs. Briefly, to generate antigen-specific CD4+ T cells, monocyte-depleted
PBMCs of one healthy donor (HLA genotype class I: A1/A25/B8/B18 and class II:
DQB1*02/DQB1*06/DRB1*03/DRB1*15/DRB3/DRBS) were stimulated using peptide-
pulsed autologous DCs and restimulated with autologous PBMCs plus peptide. As a read-out

system, IFNy production upon short term restimulation was assessed by ELISPOT and flow



ng/mM TNF-a (R& Systens, Germany) and 20 ng/m
poly(1C (Sigma Aldrich, Germany) or 100 ng/m LPS for
WQ2000018842 Renai ni ng PBMCs and obt ai ned PBLs WeCEHEP2008/006153
al i quoted and frozen. In vigir-o primng of specific T
cells To generate CD4+ T cells, 3 mllion PBMCs/ PBLs
were stinmulated with 2 x 105 autol ogous DCs. DCs were
cytomeh@tr T&sﬂﬁd/emarmagzeﬂ aftseeightistphdatiéhsihy KelsPQiE Mimfacellular IFNy
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from drf&enﬁpwnldhadvam pooled, D@ubetsid umtlanrjehemm beeptide ot fthe sead-out and
m tide for 2 hours at 37 C. Peptides used for
perfomﬁ@nﬁgatvreqsego re TGFBI-004, Posnmix (mx of EBV and
CW rel ated peptides), Padre and CW. Aut ol ogous

PBMCs/ PBLs wer e thawed, washed with DC nmedi um (at
Generdfiengf dqndrlt@)ceélﬂdDﬁlf)at ed ina 24 well plate at a

cells
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1640- CﬂlﬁtﬁmﬂﬁIQShM)Hé}fbst (inpikrepet] GaMsyPBupplamdnicdcwitht Bivof artologous
7 days at C. After primng, obtained CTL
plasmaf/{ }@% Uyrak P?fﬁﬁllﬂﬁt aed W0Q weenh Bisprosprcie d llé?&tl?j%fg’g%ﬁfé and plasma was

o 10 PG Bk DB SRBPAACT 5 v

were tHénmolﬁEd Ebins tlenbufPy boat byOfardBM densety graﬂdﬁdsepm'atlm (Lymphocyte

e PR A B ey vt e
numbelt h@O leb%ﬁlll‘i(ﬁrc'&f PHMtd RBre Washéd (r&@p%ﬁ"}‘ﬂﬁﬁ IQF‘XWWXSDO medium

-7 was added to a final concentration of 2 ng/m
(BloWIattdkﬁ Bgl/gmm) arsk pasférvesd tp.a ol @rines task. dvfter @ Ixns atad7°C, media

s BT e K T e PR s v
washed @6 withutl) D PBSt dEcIRBdd f68 OV@'s il de Gnlabon@edivint Wilit100 ng/ml

to the cultured CTLs. Restinmul ati ons were

GM- Cife(rj@dz ﬁ@dgg/ﬁllall?%é@méym@dw Grrnpray) |Qfejpoﬁé/é‘él ERE{EYS systems,
v
Germafi{’ QR B354 APl RS g%}aai({ B4R %%gn@f&ﬁlds%%‘? 20 ng/ml

IL-4 (R'&JDr%&lrﬂsl,l ICR:E'mhlE}NgWSd @dd&dngnangl g/ ﬁhlgatﬁtd Be@RverRasuwted with 10
ossible to r| ne

ng/ml ﬁlﬁ_@@i ® ﬁyyterr@a@@rrﬂw) and R Hﬁgﬂlc P‘dlé(lg ) (FigmarAldsich, Germany) or
100 négﬁl @F’Se%ﬁ pz ) ﬁ%ﬁs Sggﬁlaﬁﬁn bedges ahg%%ﬁﬁf PRy Qelk%eahquoted and

etected via out of 4 T-c [T nes
frozen.whereas in 3 out of 4 T-cell |ines TG-BI-004 speC| fic

| FNg produci ng CD4+ and/ or CD8+ cells were shown via

I CS. Thus, TGFBI-004 was able to elicit CD4+ and CD8+

In vitro'pr3ilng of specific T cells
To generate CD4+ T cells, 3 million PBMCs/PBLs were stimulated with 2 x 105 autologous
DCs. DCs were harvested on day 8 (see chapter 3.1, Generation of DCs). PBS with 5 mM

EDTA was used for this purpose to gain as many cells as possible (including adherent cells).
After being washed with DC medium, cell number was determined. For loading with peptide,
DCs were resuspended in 1 ml DC medium and incubated with 25 pg/ml peptide for 2 hours
at 37° C. Peptides used for pulsing of DCs were TGFBI-004, Posmix (mix of EBV and CMV
related peptides), Padre and CMV. Autologous PBMCs/PBLs were thawed, washed with DC
medium (at least twice) and plated in a 24 well plate at a density of 3 Mio cells/ml in 1 ml.

DCs loaded with peptide were then added (as 1 ml suspension containing the peptide) to the



responses in one donor tested with the above descri bed
experinmental system According to this prom sing
WO wab1384it is likely that this peptide is i MREHHRINE006153
and has the capacity to ingpce T-cell responses. 8.
Functional validation exenplified by NOX-Od and
TGFBI - OA | nmunogenicity of peptides included in the
plated memaimmcube&edimdaysmtédﬁ@ A(ﬁtetrrpﬁrhylgusbna'med CTLs were

first re&%@iﬂaﬁw@g@gpggﬁg L o Latt Orﬁq&ﬂ%ﬂ #ﬁBACs that have been
1rrad1até<£@¥?€}¥°@?ﬁfma%gﬁgbf)0 Elile, thﬁm' Iﬁteﬁ[htloﬁﬁil' @ﬁhhd%ﬁ §Qri0PterLs and

peptides to Successfully activate the
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alone (Witho@ PBMCS) etSUthE supufededTLE aRestingatoHsdivere purfenieddn a 7 day
T cells exist against both peptides in humans and that
cycle, withqeptiferdoades ¥ €é|4nd| m@ée @&ﬂedb%@g g!éﬁ@d altergatyely. Analyses

were p&%%@aﬁ%ﬁ% Io%‘lﬁ ?ﬂglﬁ f&on? 8 Mgafg s pﬁ%&é ég{ﬁgn e{nﬂSIFQJQtELISPOT

properties of speC|f| c T cells, two peptides, NOX-COJ
and TG-FBI-Od, were sel ected for further eval uati on.
ResultsThe experi rrents perforrred for this purpose were

It was éeg’s%l@tt@ rﬁ‘ﬁ Tcéellbllﬁéseggemc% ?@ac@?‘g"f'o the!lePE@N of interest

r many sorting was performed at tRe University
(Flguredf alﬁiﬁllgngﬁeﬁ) T‘I-@llimammsgs afuldbe dBatted i) ELISHSER ireR oubef 4 T-cell

t.h [ it t i gh- I d '
ines, gAY by % L BREL YRR 4BY s 4B RSP Ae ancor
CD8+ dcPdrvidyé Shdwn vRSIOS THaS TEEBI-60was BSIE @6 61idiVeiD48r andTD8+ T cell
Herrgen, L, Schoor, O Jung, G Wrnet, D, Buhring,

responsed in Ramden@retestedl@vltlaml@ &wmwhﬁd expetimentah §y#eme According to

redet er ny f h
this pr Anismg resul xel tthé:)g% 8%[)"{?‘; i Cr%ns?% elr%e%x)&p@ﬂdt%g c%Bacxty to
induce Irrmsur}eiponse%OOS, 171, 4974-4978), human hi gh-avidity

CTLs can be raised successfully by using | ess peptide
for activation conpared to lowavidity CD8+ T cells.

8. Funét‘ont&f@al%a?tﬂ) %?Elpqmw Nohedot Bl T¢aBEoGKPanded this

nore I'cl ent "I n recognl zi ng
Immunag&mcg@neﬁ(pemﬁiss gl b dectoinrthe eMA9 hmmplnbewaﬁogiemonstrated in vitro by

using 1%1%?&1%%'%: iw‘g]{) ?vg{l) 83&@2 lpﬁltfg?r{l O(Em;n%'g!:s 3 tecl?mol%g/egl (91%gﬁ?tmbingen,
Germany). The induction of specific T cells is an indication for the ability of peptides to
successfully activate the immune system. Since efficient anti-tumour immune response is only
possible when activated T cells are of high avidity and functional, the TUMAPs’ ability to
prime high avidity, functional T lymphocytes was investigated by testing their ability to
produce IFNy or to kill tumour cell lines. Two peptides, NOX-001 and TGFBI-001, were
chosen for deeper validation due to their capacity to induce high avidity CTLs in vitro. The
results proved that high avidity precursor T cells exist against both peptides in humans and
that functional CD8+ T cell lines could be generated by NOX-001.

Principle of test



To determne the ability of peptides to generate
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To deteti@rReahe Whilitylef peprides top@ptiattelsigh-Alidety CTIC dies, isolated human CD8+
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peptide and tumour cell lines.

Generation of specific CD8+ T-cell lines
In vitro stimulations using artificial antigen presenting cells (aAPC) loaded with peptide-
MHC complex (pMHC) and anti-CD28 antibody were conducted as described above. The

only difference to the method described above was the fact that stimulations were performed
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To determine their functionality, IFNy production was assessed by ELISPOT (IFNy ELISPOT

Set, BD, Germany) after restimulation of the cells with the corresponding peptide.

Additionally, cell-mediated cytotoxicity of specific CTLs was investigated by killing of
tumour cell lines using the LIVE/DEAD cell-mediated cytotoxicity Kit (L7010, Invitrogen,
Germany). Both assays were performed according to manufacturer's instructions, except

noted otherwise.

Results

Both peptides, NOX-001 and TGFBI-001, were immunogenic in vitro as shown by successful
priming with low pMHC density aAPCs. For NOX-001 as well as for TGFBI-001 specific T-
cell lines could be established by FACS, thus demonstrating that high-avidity CD8+ T cell

precursors exist in healthy donors.
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wherein the peptide consists or
Purified recombinant HLA-A*0201 molecules were incubated together with b2m and graded
doses of the peptide of interest. The amount of de novo-folded HLA/peptide complexes was
determined by a quantitative ELISA. Dissociation constants (Kp values) were calculated

using a standard curve recorded from dilutions of a calibrant HLA/peptide complex.

Results

Results are shown in Figure 9. A lower Kp value reflects higher affinity to HLA-A*0201.
Affinities for all peptides to HLA-A*0201 were comparable to the well-known control
peptide HBV-001, dissociations constants (Kp) being in the range from 0.05 to 1.6 nM.



consi sts essentially of an am no acid sequence
according to SEQID No. 1 to SEQ ID No. 29. 5. The

w@epbiotis4according to any of Cains 1 to 5, WhRCEEP20081606153

peptide is nodified or inclggdes non-peptide bonds. 6.
The peptide according to any of Clains 1 to 5, wherein
the peptide is a fusion protein, in particular
conprising N-term nal am no acids of the HLA-DR

anti gen-associ ated invariant chain (li). 7. A nucleic
aci d, encoding a peptidecpagRj¢li ng to any one of
Clains 1 to 6. 8. The nucleic acid according to Caim
7 which is DNA, cDNA, PNA, CNA, RNA or conbinations
thereof. 9. An expression vector capable of expressing
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The host cell according to Claim1l that is an antigen
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. GRERB0A0" ‘écctf‘rﬁfn NG gt 1 1@11&@1%51@% Afe %osdah‘i%hp Qasaan overall

pept’l de accordi ﬁ to any one of e 1

|1m1gtincd>f dwnwears Bngpd: abo,u prerﬁgalblhebdtwsen c8e|ahd é@c candl mgstt preferred

g aqg i sol ating the peptide fromthe host cel
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anti gen specific manner, wherei n sal d antigen is a
ﬁil; pti de accor di ngg to any one of claims 1 to 6. 15,
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NmTZQ.CtI ng a sufficient amobunt of the antigen with an
antigen-presenting cell. 16. The nmethod according to
Claim 14, wherein the antigen-presenting cell

. GRPYebB&S a@Bdrding to any of Claims 1 to 5, wherein the peptide is modified or

includes non-peptide bonds.

. The peptide according to any of Claims 1 to 5, wherein the peptide is a fusion protein,
in particular comprising N-terminal amino acids of the HLA-DR antigen-associated
invariant chain (Ii).

. A nucleic acid, encoding a peptide according to any one of Claims 1 to 6.

. The nucleic acid according to Claim 7 which is DNA, cDNA, PNA, CNA, RNA or

combinations thereof.

. An expression vector capable of expressing a nucleic acid according to Claim 7 or 8.



expression vector capable of expressing said peptide
containing SEQID NO 1 to SEQ ID NO 29 or said vari ant
w@riono1wel d sequence. 17. Activated cytot oxi c ACT/EP2008/006153
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claim 19, wherein the nedicanent is a vaccine.
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14. An in vitro method for producing activated cytotoxic T lymphocytes (CTL), the
method comprising contacting in vitro CTL with antigen loaded human class I or 11
MHC molecules expressed on the surface of a suitable antigen-presenting cell for a

period of time sufficient to activate said CTL in an antigen specific manner, wherein

said antigen is a peptide according to any one of claims 1 to 6.

15. The method according to Claim 14, wherein the antigen is loaded onto class I or II
MHC molecules expressed on the surface of a suitable antigen-presenting cell by

contacting a sufficient amount of the antigen with an antigen-presenting cell.

16. The method according to Claim 14, wherein the antigen-presenting cell comprises an
expression vector capable of expressing said peptide containing SEQ ID NO 1 to SEQ

ID NO 29 or said variant amino acid sequence.

17. Activated cytotoxic T lymphocytes (CTL), produced by the method according to any
one of Claims 14 to 16, which selectively recognise a cell which aberrantly expresses

a polypeptide comprising an amino acid sequence given in any one of Claims 1 to 4.

18. A method of killing target cells in a patient which target cells aberrantly express a

polypeptide comprising an amino acid sequence given in any one of Claims 1 to 4, the
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19.

20.

21.

22.
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method comprising administering to the patient an effective number of cytotoxic T

lymphocytes (CTL) as defined in any of Claims 14 to 17.

Use of a peptide according to any one of claims 1 to 6, a nucleic acid according to
claim 7 to 8, an expression vector according to claim 9, a cell according to claim 11 or
12, or an activated cytotoxic T lymphocyte according to claim 17 as a medicament or
in the manufacture of a medicament.

Use according to claim 19, wherein the medicament is a vaccine.

Use according to claim 19 or 20, wherein the medicament is active against cancer.

Use according to claim 21, wherein said cancer cells are glioblastoma cells, colorectal,

pancreatic, lung, renal or gastric cancer cells.



