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Research suggests that the onset of colorectal cancer is the result of interactions between

inherited and environmental factors. In most cases adenomatous polyps appear to be
precursors to colorectal tumours; however the transition may take many years. The primary
risk factor for colorectal cancer is age, with 90% of cases diagnosed over the age of 50 years.
Other risk factors for colorectal cancer according to the American Cancer Society include
alcohol consumption, a diet high in fat and/or red meat and an inadequate intake of fruits and
vegetables. Incidence continues to rise, especially in areas such as Japan, where the adoption
of westernised diets with excess fat and meat intake and a decrease in fiber intake may be to
blame. However, incidence rates are rising not as fast as previously which may be due to

increasing screening and polyp removal, thus preventing progression of polyps to cancer.
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Monoclonal antibodies (mAbs) presently used in oncology in general have an excellent
chance of not interfering with active immunotherapy. In fact, there is preclinical evidence
suggesting that depletion of VEGF (by bevacizumab) contributes positively to DC-mediated

activation of T-cells.

Currently there are about 16 trials testing the safety and potential of novel immunotherapeutic

approaches for the treatment of CRC.
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CD4-positive helper T-cells play an important role in orchestrating the effector functions of

anti-tumour T-cell responses and for this reason the identification of CD4-positive T-cell
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Since the constitutive expression of HLA class II molecules is usually limited to cells of the
immune system (Mach, B., V. Steimle, E. Martinez-Soria, and W. Reith. Regulation of MHC
class II genes: lessons from a disease. Annu. Rev. Immunol. 1996, 14: 301-331), the
possibility of isolating class II peptides directly from primary tumours was not considered
possible. However, the inventors were recently successful in identifying a number of MHC
Class II epitopes directly from tumours (EP 1642905, EP 1760088; Dengjel J, Nastke MD,
Gouttefangeas C, Gitsioudis G, Schoor O, Altenberend F, Miiller M, Krimer B, Missiou A,
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can be molecules derived from all protein classes, such as enzymes, receptors, transcription
factors, etc. Furthermore, tumour associated antigens, for example, can also be present in
tumour cells only, for example as products of mutated genes. Another important class of
tumour associated antigens are tissue-specific antigens, such as CT ("cancer testis")-antigens

that are expressed in different kinds of tumours and in healthy tissue of the testis.
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i
e sl FE B MO 6o, 40 O L BB et
differeitintd betwaehla helzllfl@C&ncI Ratimoins eell. THG.S isadeklizel, b)altxdeakmg down all

Rot z atu aII present

proteing [insi Cﬁlkerﬁgllel@mpglg | des, les,Rhic Iq“fﬁﬁl?ﬁﬂ att acﬁgbgo I-H_fx molecules and
presentg&-gn %hAeA'éell fopiakd @@z’fmﬁx@%eeaf{@i PﬁﬁSKnE&pRQQSEMDW P‘Egﬁlc!)efE naturally

or to a |'esser éxtehnt on healthy’ cél
presentbdh by MHSZ clas é mxdédté@k AnmRevadmominal. elP9Bept,iAd8s244). Peptides that
e .recogni sed

are pregenr%%: é ge %%slﬂrtt(gﬁ ar; lﬁsgr er;té)gsl}%ét%%/tg%{sogg tﬁe body, are

called tumour-associated peptides (TUMAPs).

For proteins to be recognised by cytotoxic T-lymphocytes as tumour-specific or —associated
antigens, and to be used in a therapy, particular prerequisites must be fulfilled. The antigen
should be expressed mainly by tumour cells and not by normal healthy tissues or in
comparably small amounts. 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



antigens, and to be used in a therapy, particular
prerequi sites nust be fulfilled. The antigen shoul d be
wezpeessed mainly by tunour cells and not by nRECTEP2008/006152
healthy tissues or in conparably small anounts. It is
furthernore desirable, that the respective antigen is
respectivet peptidg pereselti. Tumeurt-gpeeifiof andirtomoyr-associatedoantigehs gire often

derivedgtg%g ﬁ)g%g%té :d?rggtllé ;n:vgl-lvlgﬁ%g%‘ggsgg%%ﬁi%g%fgﬁ&%%glsge?lct%Iavtgmour cell due
to a fuldiBRW ¢ R LE X 1B Lofftbl GelpopRsh. AldtRDNERY, A&HdéWABeam targets of
protel%]s directly involved in transfornation of a o
the protedrrsrditectly lchusative fenaansfaraiation meayt ke upregulated and dhug. be indirectly
cell .cycle control or apoptosis. Addj.tionally. also
tumourgiiget 6 S ArpPect oPREFRSichsd bl Ry i grgers of 2
vaccindtioh appida@RSESERRAll i9Nn 'Hath BResi e kéifc@dqf%ﬁofu@ﬂﬁm 8 amino acid
indirectly tunour-associtated. Such indirectly )
sequenee,piihe-ansigen i sinasdsugh thegedss ("impuapgmnio peptidegethat & dgrived from a
vacci nat i on [ . ial i.s i t he
moueSGELAELLAD-RIROA T TR i P PUUEREER % .
antigen, since such peptide ("inmunogenic peptide")
that is derived froma_tunour associ ated antigen

Basicalbyh quay cpapedel abls tnbind 3 MG mplepyleymap functign|asradpsilsepitope. A
Y . o

perea 0 e mR0EGE 1S L 5 BT AR B or -

cell withhaeotrespondingdBiCRnandi the absencee rofutiolesante det Ithis gapaute dpitope. T-

t presence of a Tcell th a cqrresponding . TCR . .
helper ¢qlfs BlgE G BRI Fle dRCEOHSHAERS oSt R gp o gobs in ant-
tumour iR ¢l ser REA L pAGpes TRA i 88Hr al PhBlpkPcdl fRFGIsE R} HIRITH] type

the effector function of CILS in antitunour 1nmunity. '
supporfTefiistqefunctédns efpCD8pesitivh Killer Tegls, whith he¢lpds cytetaxic functions

. esponse of t TH, t. support .effecto tions_of .
directe SERRT Bt olf e Brrb o Ghicificd RERGls el boBRRA® on heir
cell suffd&iGt TR NGisdivag Clugfbupdsiodiited ToREer CRll PestidePbpiydped, alone or in

_tunour - associ at ed peptide/ MHC conpl exes on their cell )
combingtien gl other tumeuragociaipeh RePideso Rt EAVET AR efqlive Blgrmaceutical
ingredi?rﬁg) bt gz?ccﬁl%l éo?r%%?iaioﬁg %?Célogiiﬂlﬁ]atg m-&m&&q%ﬂfgﬁer}e%&%s

unour-associ at ed peptides, can serve as actlve
phar maceuti cal ingredients of vacci ne conpositions
whi ch stinmulate anti-tunour inmune responses. Since

Since bogh tYpes ptespnseeSPred, Cléhdensndertpronieipulsdeintly and synergistically
i i i o . . r i i o o . .

o e G0 P A BB pbly 4 i nigns

recognistxhbpeithern CBSi+dlTh$ (M€ vlassak smidcated dr diyt CHdrmsitive CTLs (MHC

class IIE)?O g&%ﬁg%ﬁ@%@gf%ﬁg& Em(q:-r@%tiq M_%\nic\l/q?%}snggdgg)tﬁ%gkoerg an object
of the prERaf IABhtibd) td ??O\Q&’é/ %@f&ﬁmns‘?ff pepiididthiaontaie peptldes binding to
therefore an object of the presént invention, to
MHC qompléxge of eithenslass.ons of peptides that contain peptides
bi nding to MHC conpl exes of either class. First
clinical trials using tunour-associ ated peptides have

First clfdiédl ttA8ls uRingh@niBuéladddBdtedopepBid@have started in the mid-1990s by Boon
and colleagues mainly for the indication melanoma. Clinical responses in the best trials have
ranged from 10% to 30%. Severe side effects or severe autoimmunity have not been reported
in any clinical trial using peptide-based vaccine monotherapy. Mild forms of vitiligo have

been reported for some patients who had been treated with melanoma-associated peptides.



and col | eagues mainly for the indication nelanona.
Cinical responses in the best trials have ranged from
WamIss80% Severe side effects or severe autRPCTHRPE290$/906152
have not been reported in anhy clinical trial using
peptide-based vacci ne nonot herapy. MIld fornms of

Howev¥, tprinifl@ ofane Ke€ndf ICI0kS ashaflp rlnﬁtfﬁﬁemaﬁol dithinawhall hafour cells.
been treated wi t h nmel anoma- associ at

Twnouﬁeﬁ?.\@éx mysagenis andythusi able by reéa@l%amfilbfto &L jagtacks by changmg
nsu [ I
v R kTP B0l U T 8% oL ARS8 o i
mechartigips dl yarievy GELspetifiec peptlales dhaned rfor vhedinatjpmotlai this way a broad
pattern to evade recognition by CTLs. To

simultzReRite Gtagk 1 Ak e ORI 2BVAE] OIF TBERAR] B¥s Sorotals iCekly clones
mmulta\ﬁ}é@tﬁ%ﬁ ihid faPARLiedRStht ShatRedof e iABG! RPEVaAE thd MnhflhSresponse.

broad sinmultaneous attack can be nounted agai nst
This hytpothesis as bedy resentéy ednfTiieddh andmic study awetmg lage-stapé snelanoma

parien] iR G HEBSE RISy aion ok did ok Tt AT 1y responses

showed UbfdctiVedclificd edspbhged! oBtstdhie tdigakd n@ab@ﬁ&ezﬁi age Palucka, AK,
mel anoma patients. Wth only few exceptions, pat| ent s

Dhodapkant Mh Barkgholdeas$, Taquet Nii Rellandt AT Tagust, Se§pgm,ss Wittkowski,
KM, fogg\&%ﬂelﬁggﬁl%}rév P§FI ! gna l%kanescgﬁ%a pkor T a?nde cliliddidR responses in

patlentﬁbﬁlii\emtzdfﬂtlc faelahasgid efo, CN,34RQ| ﬂn@@d’utoﬁ\,deﬂ' a€l elendritic cell vaccine,
uery, S thkowskl, KM Bhardwaj, N, Pineirao,
Cancersl%@i,rﬁ{%ﬂ 6k, 64NdO42R) asgwell ﬁﬁuﬂfée%ﬁ@ sawwﬁldﬁprw%lpf&mgmcanon
[ t t
with 1. EbaBERL T, St D JERL ARicH) O BEUAO TN 16se R Hfide T-cell responses
were dﬁgmsedmjprogrtssmeﬁ&&ea&és& as well as increased
survival (personal comrunication with J. Banchereau),
while the vast majority of patients with | ess than

A stud& foG(ﬁe'E ppEdntd W§%1ﬁ’iﬁ£reef?éc@%eﬁatl‘éﬁlfshsﬂfe?ﬂﬁeﬁ&hvr%nal cell
i sease.” A study of the applicants showed a sinlar

carcmoafaf\ecne tighted with A eatanscdnpasedgf 13 diffarentgieptidésl (H. Singh-Jasuja, S.

Walter,dff Wg n’ﬁ n\ge g\?ll\g%ze%t( EIdYWPtﬁegﬂg}b Cﬁ{(fnﬁlgc OA{;‘E Se gf Sg'e%anovic H.
Rammé&fBed) IC FEBdh; Gdrrdiody of P-celY redgofidd, |cﬁﬁwal%ct§‘it§%fh'd%gulﬁtory T-cell

St enzl S. Stevanovic, H Ramensee, J . Frisch,
levels iggena cell earcinpma netipnts tegisd vish IMAYI cainoxel ivlti-peptidg vaccine;

Asco IS5 Bo58) b ARYEND dfienal GEbh SANET BRI, 1. Bisen, A

trea ed Wt h novel tul ti" - pep

HaferkMﬁp,CJ Beck ABCOIbRe] SnWalfd THPSiigh! J#FR$th/ C.\&. StiefeMrebpen label
enzl, P. Y. Dietrich, T. Eisen, A Haferkanp, .J
study tg@@uatgthewgfﬁ& andslm%m@plcnpq of theppptidg based canegy va@m@IMA%l

ASCO§¥eb§1f1 2@917 @B?t@r#?@ study to evaluate the safety and
|nnun geni'city of tHhe peptide based cancer vaccine

| MA901, ASCO rreet ing 2007; Poster # 3017). The major
The m%q??g lr(tgq!:kg Ilrté htﬁehgfe E}ﬁnﬁgtof %];tﬂ%l(t)ul}n?gcrcm\eafsc Ithne?efjore the not only the
identification and characterisation of novel tumour associated antigens and immunogenic T-
helper epitopes derived thereof, but also the combination of different epitopes to increase the
likelihood of a response to more than one epitope for each patient. It is therefore an object of
the present invention to provide combinations of amino acid sequences of such peptides that
have the ability to bind to a molecule of the human major histocompatibility complex (MHC)
class-I (HLA class I) or II (HLA class II). It is a further object of the present invention, to

provide an effective anti-cancer vaccine that is based on a combination of the peptides.



identification and characterisation of novel tunour
associ ated anti gens and i nmunogeni ¢ Thel per epitopes
WQl20000E84t her eof, but al so the conbi nati on of BECT/ERI0688/006152

epitopes to increase the |i%kelihood of a response to

nore than one epitope for each patient. It is

therefore an object of the present invention to

provi de cqnbi pati ons of.. o ac se uences uch
I the g cRXETRBB 0F AVSTHSHS i [ B et ebrgre Bl to HLA
class I &fn Hb‘?eéﬁ HoninSmACAAR AthOlirk T iteY cSIBPFRAR XakcMdmas.

cl ass-1 HLA class I) or Il (HLAclass Il1). It is a

further object of the present invention, to provide an

ef fect.i ve .anti -cancer vacci t hat base on a . .
The DEESHE HRYSPHRN o P TRERp SPRGSS T Chen pralbrAnieRDs npssefiated with
tumourlgdeBedid) UBA WAV Stheiability @) Bing saffiticnfista MECI (P Aed¥idsdPolecules for
blndlng to HLA class | or Il nolecules directly from
triggering ravaimmmwne tespemss, ofi humare isupesdesalespesiaiynlymphocytes especially T

resent nt i es ha

oS el 0. GPLREHL AT, PRRIERCL " SBR[ B psicve T
lymphoakilels indedidtia mmdyﬁdﬁﬁ“ﬁrh@ﬂe&féﬁﬂmséw MHC (HLA) class ||

nol ecul es tor triggering an i mmune response of human

| eukocytes, especially |lynphocytes, especially T

P t . .

The pljgésle@;g gﬁgﬁﬁ%ﬁ cﬁ§8 gr‘sb'vtﬂile%/ epe%@ﬁe@?]aocétt&gns Trr(r)ehg r%}tﬁg&iést @Ssociated with
tumouri@dneilsy paad ihavmthe abdﬂpwbeﬁl squI'rrBerplyeu;eMHG (HleA) class binstecules for

prOV|des tldes t at st fromanti s, associ at ed
triggerig taﬁ eégwggl ACKEsa eal?ﬁc? ]F lyfIH’ CYigs especially T

lympho%ytfeg' &?@aﬁil)y 98- %ﬁl({é"b%tcﬁdl@ glnpﬂ%ﬁ@él Li?%/efllois combinations of
an | mmune response of humen | eukocytes,
the twoeth@t@m adtrltlyullaslmpmfuyfoe yacmeom Iphtyerirs thahpiféaryftoss cancer.
especially CD8-positive cytotoxic T-Iynphocytes as
wel | as conbi nations of the two that are particularly
Accorduietd/lthd %Ees\éﬁ‘tc aiveationthef ojadti Bndotvddndy srulidedg br piirmaceutical
cancer. According to t he present invention, the obj ect
compogitors 6Pwptising qérleaﬁt dwagpeRtideraconteiaing @rmanumng@lglu seqyence selected
co [ p i-Nni
from o8RG 48 dle LESED INNOIN] REQMING 72 BBcF oAt o varian

amino m&@eﬁ@ that i@ able@stl 80 Momoleguiis @6 thaoof SEQ Iﬂlng@ 1 to SEQ ID NO
variant am no aci d sequence that is at_ | east

7, and/prompplypiesicotids coptaining a gpeleicacigsncodinediy i 1}{@ 17t0 SEQIDNO 7
or the VARgA 1ﬁo %9 Syéégﬁéﬁgetéﬁea i ?&gﬁN(@)Q ?a%d%g%ﬁfe%aﬂ?érdPharmaceutlcal

enco 1to e varl ant
compositivnso oﬁa:lned peseuie nventian ahea/ alkarfoetheau td)rnpﬂntw atideaspbabladditional
carri.er. Pharmaceuyti cal ﬂg S| |on of t

PeptdeapIATNG D ARJILFSE STFRHI GO dieop Sonsiyfie of SEQ ID NO:

8 to SBQJID Npal 5 p&pééxﬂﬁnﬁ%nﬁ lafhMJardfhoddbid %e%\‘én@e Stﬁeﬁ%rhftﬂeast 80 %
sél ected fromthe group consisting

identicpr@thad oRSEQLH) NP: & enBEQADYOa 1\5a011 miymmhqﬁkdeacon@mmg a nucleic
se W i dentical. to.that

acid enlGE RO 3B R ROl b R ol R i e Seavence. The

peptides diytave A8 overiliCleRith of between 8 and 100, preferably between 8 and 30, and

most preferably between 8 and 16 amino acids. The peptides may also have non-peptide

bonds.

As described herein below, the peptides that form the basis of the present invention have all
been identified as presented by MHC class I or II bearing cells. Thus, these particular peptides

as well as other peptides containing the sequence (i.e. derived peptides) all elicit a specific T-



acid encoding SEQID NO 8 to SEQID NGO 15 or the
variant am no acid sequence. The peptides may have an
wWopalis4l ength of between 8 and 100, prefer abPGI/EP2008/006152
between 8 and 30, and nost 1preferably between 8 and 16
am no acids. The peptides may al so have non-pepti de
cell responsds altisugtiethe rexemd td evhicinsuvhl responsd evilh dyet indecedt ingght vary from
. ....farmthe basis of .the present invention h al | been
individygl ppids iaoeptids ABd Eipre k) CHALEARTTLL PRUGIH. 1 TTeRsErigr example,
could be@hhstd dlBYS muthifoifs iR p&pilas. TRERetsdR Df 3RiIMG! the BResent art is well
ot her peptides containing the sequence (i.e. derived
aware gfapé¢thddsthatitdn e appliedao sletepiniriethd exteht toewhishseresponse is induced

.al.t hough t.he.extent to.whigch such.response.will b i
by an i B cPepl s PR SRR e SEBP S MEts et fggespective
literatugnd from i ndividual patient to patient. Differences,

for exanple, could be caused due to nmutations in the

peptides. The person of skill in the present art is
preterafy b 334 B 0! 08500 PSRRBLE oS oot

peptide ofdhe/indfentiorpept i de, in particular with reference to
t he exanpl es herein and the respective literature.

Preferably the variants of the invention will induce
mhe pefREEEL S AEASRTS TREVLAN i Uy SRRBEL b € 058 64 plcti it

sequenée@neodiagith pguiderand aofariantpaptbe delcokated usirgg aparithaisdvell known in
sequence encodi ng the peptide and a, variant can be .
the art I i Rtcsent oV ARIToR GBS (e RioBaoviaorh b HEE Hegfoe, of identity

betweeh REqURNESEH tWwd MR Ho R séfi@ndeR! 2. "Pepiad 88 gylfs/i)eﬁtﬁieegcau&fees. The
the degree of identity between sequences of two am no

aforemengionied ethoerdegy,”" is detepupied dey aompatippeid dequragerabigeed under

. The af.orenentjoned "honol " is determned by. . .
optlmalc 89&)@@?9‘?9 oy%{hg e%ﬁ%lﬁ%cgg tg?l?%ﬁgrapﬂﬁge ?Lg mlﬁgl acid or nucleic acid
sequen&3tf bk icompartdierdinen SRR NBeRIditonle detitidar(est exhfiple, gap and the

amno acid or nucleic acid sequences to be conpared

like) imtheepptimwm Figpmenh ohdil twosedieners Surh@ $ayencehopplogy can be
he |ike) | [ ' . . .

ot 30 A . b0 OOF U, ALY bl M aca

Res., 220221 a3 ngp8an(1904ynOeminonbi Agailabler sepientd analfhis sdofitwate, more

calgorithm (Nucleic Acid Res., 22(22):. 4673 4680

spemﬁc(aitlggx)f@tocblfﬁ%oﬁﬁwEéR/%moa@pélyglé derdh BEOVieal Bis publicodatobeses, such as
ik | T nal ysi s

e iBLBIOREL LogbloonlYEFial ik YRR bt

http://restool s. sdsc. edu/ bi ot ool s/ bi ot ool sl 6. ht Ml may

al so he used., Pharnaceuti cal accept abl e rriers are. .
Pharmag N o RO B IS GEF IMF ) KT (e WAl pid fghich an
active HhGhFREIW! hEerRI8N folfulhRUMUTIR Qdrrief NBerfe@ally €doeSCASY Frbvide any

does not provide any
pharmacological activity to the formulation, though it may provide chemical and/or biological
stability, release characteristcs, and the like. Exemplary formulations can be found, for
example, in Alfonso R. Gennaro. Remington: The Science and Practice of Pharmacy, 20th
Edition. Baltimore, MD: Lippincott Williams & Wilkins, 2000 and include, but are not
limited to, saline, water, buffered water, 0.3% glycine, hyaluronic acid, dextrose and the like.
Recently, it was found that certain fat emulsions, which have been in use for many years for
intravenous nutrition of human patients, can also act as a vehicle for peptides. Two examples

of such emulsions are the available commercial fat emulsions known as Intralipid and

Lipofundin. "Intralipid" is a registered trademark of Kabi Pharmacia, Sweden, for a fat



phar macol ogi cal activity to the formul ation, though it
may provi de chem cal and/or biological stability,

WO al0gas84char acteri stcs, and the |ike. Exenpl aPGI/EP2008/006152
fornul ati ons can be found, 1for exanple, in Alfonso R
Gennaro. Rem ngton: The Science and Practice of

emulsidthfr MAG¥vend0$ Rufrtioh| @escriBed in DS .ePatMNo. Bllrﬁplﬂ%ot']tlpofundin" is a
Wlliams & WIkins, 2000 and i nclude, but are not
registered tradergankof lgalﬁqaﬁg Mglsyngen, Germaye gowagcg}tamgogb)gan oil as fat (100
l:yGi a { I
or 200 %1}{(1 (fq?) mmi? 1H5cp 2k angd‘ﬁt%h%%rr?%% )[/) @%ﬁ K oRhosphohplds are
used amtmclblffeas/ 5| hﬂmhplch( 12s@] ﬂmnllmh waterpand efggryolknlecalianausipofundin

ion of human, at| ,cna 0 ac s a .vehic|e .
(12 il ora 1SHRBewY B SF aheoeil o) both in
Imrahpﬁyﬂdg bLenagmer ci al fat emJI sions known as Intralipid

ofundin. "Intralipid" is a registered trademark

of Kab| Phar maci a, Sweden, for a fatenuIS| on for
ravenous nutr|t| on,

The peglassgHgaattom) [t birdiiiatse S ehgs Peraly cPRbu-Avicigied anteens
| Otchll cabivet, NeeBO¥pEla e Slhti 1l

i g 45, gy gy Ll o sbesncppo, <

divisiomrreg@iggion @f Kj@@mr@]o@ reggéajwpmﬁdrgw&pno ppwed@vgﬁl@n, Lg@dTable 1

provid S ERpTet i e iR T fistd Reteddl o) Bt/ Rifcy

vvater) Isotonl city results fromthe addition of

cerol 825 g/1) both in Intralipid and Lipofundjn.
Table Phidss phithe Rressntinventionans funstior ohtheipancnt pegfsin

SEQ %B@_.‘(_dedl Fy tunmour-associated antig inds to
10 No|IB, €. J.|seqfe@t£0l YSi S, ABGAOGORES SFuslibngrowt h, cpiht
Cycle rggulation, cell division, egiasedy an
[ ranscrifption, regulatign of transljathiang idtSsue
nvasi on, etc. Table 1 provides thecpepiketlesonand t he
1 __cancdlonriNLEWEL pr ot ei n [Eh@ordépt i desCMre derived fr@hd-A*02
2 |[Nabi@1l:[iReptides of theNgrlesent | NYETHH ORiduse HLA-A*02
function of the parent protein Chroobsiomen20 open
3 |oeadidig |fy¥RrENAY C200r f 490¢ a f ocabeedivesymsepr ot ejfhA-A*02
nvoI ved in attachment of the acti npeytresiedetsen to

&Eli\srra menbrane and [ n integrindeedi avediesy| ul pr
'E’ﬁﬂ?‘ KLMODRVER: ency of PE¥0orf 42 Brofeing |t of HLA-A*02

oss-of -[function nutations causes KFFIEPTBYAr ome, | an

s [iosoml, Legess] ve genoderat osis J@Q@%&%ﬁ‘*?ed DY lura-nroo

nr FaVa B AoVl olet

6 i‘blglfl M Eié‘iﬁ;i’:w;x |UU| CooT VO < I\ || T qu:slph ncl - HLA_A*Oz
(Herz, € Aumi lley, M |schulte, G, tra“Sfor’;‘é“gr

) [T otzgrsSchrehardt, U pBruckner - THERIHRALCIE" and |,y
U.D, O,y f\l TTUr r11= L 1 a IJ UDIJllUIJl Ul 1 || | ||VU| ch T 11

regul ation of polarity, proliferation, and notility of

ChronRRbiiER eh@eﬁlhgq%@az J Biol Chem, 2006, 281,
36082-36090). Recently, severe gastr0| nt est i nal

C20o0rff? dca foqal edhasipanprotgin mwévndr inreiigrlemens| aftthe laetén petepkeleton to the
plasma (rggxgﬁ%arﬁ,g aE{i] %nggéﬂélg-%rd‘,%%ce&}ldlﬁsﬁ‘oggsséslfl 'ﬂ:etﬁlcpelﬁc%tf%%%pfn as a

result of loss-of-function mutations causes Kindler syndrome, an autosomal recessive
genodermatosis characterized by skin blistering, progressive skin atrophy, photosensitivity
and, occasionally, carcinogenesis (Herz, C, Aumailley, M, Schulte, C, Schlotzer-Schrehardt,
U, Bruckner-Tuderman, L, and Has, C; Kindlin-1 is a phosphoprotein involved 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
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gastrointestinal tract invatvenent, Arch. Dermatol.,
2006, 142, 1619-1624). In the context of cancer,
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ssue expression by Northern Bl ot was
tract invals¢mentt Accht Denmaobn2G06u1l1 42, 161 8d624). (Wi nst ei n, EJ,
Bourner, M Head, R Zakeri, H, Bauer, C, and
Mazzarella, R URPlI: a nenber of a novel famly of PH
In the 2B&teERMCARERI 2064 RihAl e MRIERTHRE - WIRIACEAdIRS investigating gene
proteins is S|gn|f|cantly over-expressed in lung a %
expressmn on camertelovans seings hit rwaSBfoapdayg beppvesexmrewed 197 of colon

6 urthernore has, he |f|e
careinofRf 18 bbb AU RecreriinBnied ok gl sshd HpfSsion by
NorthefnUBRY fvas R¥afLed t6 teavkfiscul s ué\«!aesa(rWeIMaeu{;angBbmd M, Head, R,
DA, G nsber MH, Jones, DA, and Beckerl e,

Zakeri, i, RRAver, %;ang Narzarsilas Bi HRP: 2 mguibsr efja povel rf@mQY of Rﬂ@d FERM

smaiSlgk RAARRELSE PAAES ST ATIN TRy

colon caiirbass, Bithim, QB]])pKleD)Qc)a RAX3,,16B3, 2!07@{2 1) Purthermore, C200rf42 has

factor-responsive enzyne at cat es formation of
been idepulipt 2t 6 § %f'é‘edﬁy@]é(ﬁd érbéf&ﬁeg “TRGHiRF >€ ém@@zwfl gKlytumour invasion
(Kloek&y§r19ﬁ ?&uWW@A Ginkbéig NP 952dsODAVAAd Beckerle, MC; The
or|g|n ed in’ col on prdstate, uterus, and

Kindlepsylidrérae qxrmtagl isaegulated lsyntrans%fonmsglgowdi ftqrehetg and igvolved in

mtegmgala&am%beagw?”?ficﬁrnéﬁ%ia‘? gg@% 2&/@%824!\%8(38?9 1999, 401,
79-82). Its expression is linked to a nunber of

bi ol ogi cal responses including cellular proliferation,
NADPH@!Q@@M@Og-Ar@%I) vation of cellular signaling

NOXl,'_lls a é,r] ’_E)rp %sp’oﬁswe E’nZle r%‘%ﬁ %%%?ge%%épatﬁwnemg%g% 6%&1%('%1% oxygen
speciesO Elﬁ)’éﬁb)&i&é 1(03.) odnd thydrogia Xperaxide | GROsP! Ite &x‘p&[s'b@ﬂt $as originally
Arch. Bi ochem Biophys. 2005, 435, 323-330). IS
ldennﬁﬁd ihFglopxprostatee atarys, and nERfsrating vapqulary speath @ww cells (Suh, Y.

Y Y
A R MRS LR O Nt 00, 0,
79- 82)i [’tstd'x@réslsmnms linkesk neci atumbem of Hﬁolbgght responses mohiding cellular

prolifei . ggingans i KRB PO BT RSN GiaFPeycl: W Xo

C., SoJc@Q”KaCS%ﬁQHEaﬁ a‘Pﬁlﬁstinhf ¢ BNAI@45Hai04 108k |g¥nornhc orﬁlamzatlon of

ferentiaf ed col on adénocarci nomas. NOXI “was hig
humané;qxﬂelsdetd sphicecairimantse Air¢cth Biochleme Bidphys. 2005, 435, 323-330).

NOXI1 is highly expressed in the colon but its function in colonic physiology or pathology is
still poorly understood. In normal tissues, NOX1 expression was low in the ileum,
intermediate in the right colon, and high in the left colon. There was no statistical difference
in NOX1 expression between samples derived from 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, NOX1 is an enzyme that is

constitutively expressed in colon epithelium and is not directly associated with



both within the crypts and on the lum nal surface. In

conclusion, NOXI is an enzyne that is constitutively

wexpeessed in col on epitheliumand is not direRCT/EP2008/006152
associ ated wi t htunouri genedds (Szanto, |I. et al.

Expressi on of NOXI, a superoxide-generating NADPH
tumourtBé¢h s €Szdnko,CD| édNalc Bxpadssian cofi Nﬂ)almmlsmpeyokidm@enerating NADPH
oxidasq ki ealom Fasterand g mzwogq?w 2Vl (s easratoAthal 2005, 207, 164-176).

constitutively expressed in surface nucous cells.

Adenomas and wel | differentiated adenocarci nonas
Immunohistoelerhiatrg shiiekd thatNOXJ| wals constiheivelyf expressed in surface mucous

cells. éfglz) é’ggr%ga E\g%:ﬁs %rgg ?gi‘g laa ca%?%‘&%&%ﬂfé%@%f Wl expressmn
Nuclea® $URSINF)kappaB &Q&reﬂ&iﬂnﬁhﬂﬁkﬁa@ed\lﬁr K@&Bﬂﬁd%ﬂ? R&&Rkarcinoma

antiapoptotic pathways in colon tunmours (Fukuyama, M
cells empreaging (}ukeméarpr &Y3Xbn suggeating vidht ﬂ@xﬂomayespm&anm N§-kappaB-
x i dase

d d
dependGRaHRaaR T BAPARETD ol ORI SRRt Miret aly Qygrexpression of a

novel s%@ﬁﬂe%ducu%&@yn%z NAISFH W34dase Whﬁiﬂehﬁﬁﬁ dndtweéll Bifferentiated
gnal i ng has been described to i nduce NOX| expression

adenocelpmommmh%bmnw c@osidearicankett. 2005921887408kt eni n i s
essential and sufficient for skeletal nyogenesis in Pl
9 cells. J Biol Chem 2002, 277, 15393-15399).
Wnt3a/5’et@€@litéxﬁn sighalihg hes basrgdsscabeal tcehdhey BIAXKE Bxpresgj@s(l&ﬂropoulos,
t o i nduce endot hel i al apoptosi s épat subse

H. & Skgrignced: PhBelaxgateadns ioessertia) and sutficaenm dey kel \ngefég%@sis in P19
cells. JfB%ldéﬁé'ﬁPl?'boﬁeﬁRc% STy §539@?i_| cates that by tackling the

ucti on of preventing tunmour recurrence at
d| stant sites mght be feasi bl e (Ten, KM van der Wal,
Sl.uiter, Hol |.and |, .J, Sonnevyel.d, P, .
Recentlfeagtife o] 4an RepIes- AR PETLLWEeSat &9 4idugs s ekl apobtosis that

subseqﬁéﬁﬁngﬁﬁ‘ée@ RAE '?:Q(pﬂzfssﬁh S)tf afakiohs! ABksiIneAiddcBIRS Efor z&géur cells. This
ncer, ) . hi ne_decar boxyl ase 1 (ODCl)

1nd1cat¢s§hatmy t;aal(lgxgl qhmp(q)dugtlgn] gi}Ré)Sopreyen@mgdulylgm ygeurrence at dlstant sites

. bi osynt i t hwa i,C of nit hin
might 38 E. S RE VAR MY TR bRt BN FrReskl g Somnevela,
P, and Ivﬂn rEﬁas:zIa OQBI¢ The roleovd SupeedRidd Eh(iloﬁi irm;Hel dearempmeht bf Wistaht tumour
I turnover rate in conparlson to other manmmuali an

fecurfeb‘i‘e@?%%@r JdeAngaine netabol ismis an integral
conponent of the mechani sm of carcinogenesis in
epithelial tissues. Increases in ODCl are often

Ornithisdeasbexylaveti(ODCL) ati on of normal cell growh and

wi t h sustained neoplastic cell. growth. Inhibjtors
ODCI gpihe =i ERRYENR OF herRely BRinE PIesU RopRtaa Shogehy catalyses
ormthu%f tP pARERSne. bl"}f‘ca%tlvn‘&oieQQl fdthe K2y fR" $rRRGANRSpSnse to growth-

Over - expressi on of
promoting stimuli and exhibits a high turnover rate in comparison to other mammalian

proteins.

Polyamine metabolism is an integral component of the mechanism of carcinogenesis in
epithelial tissues. Increases in ODCI1 are often associated with initiation of normal cell growth
and with sustained neoplastic cell growth. Inhibitors of ODC1 suppress tumour formation in
experimental models of bladder, breast, colon and skin carcinogenesis. Over-expression of

ODC1 activity is a well-recognized feature of many cancersl and ODC1 has been considered



ODCl activity is a well-recogni zed feature of many
cancers 1 and ODCl has been consi deredas a
wee@voiswcogene (Auvi nen, M, Paasinen, A , AnBEr/BBAG/006152
L. C and Holtta, E. Onithi#éne decarboxyl ase activity
is critical for cell transformation. Nature 1992, 360,
as a pr@bondbgone (@arviden) . pBhmsinennd. i Anddrssoagénoimand dtoltta, E. Omithine

decarbig|aRgEVHHBFTIEEH) o) 0 GROEITRORE NeHecSPan a8

APC nut ati ons cause a subst antial increase in free
b-catenin | evels, which noves into the nucl eus, where
Germling miutatioss & the mpergxnammsquimtbsr@lidﬂﬂ(})gene are one of the most clearly

[. i d- enh f []. fact oy
dened TEA SRR B e AL bl AL 5 ncen
in freeCCB @%‘t@mﬂnfeQQl@neleéh e finfohie TRicldR! Sdlerd ¢ ESmizea c'5mplex with

et al Identification of c-MYC as a target of the

membepPof gt mmghoe@@nlm@mgzmtor 1684)/T5qed! faptgya(lct)y fapidy rAsequence-
specifi a{%an&@n;? eri Pacf @ro%t?é %e 1901? of)ﬂ&%@‘cﬂarg@td Jﬂég Bre, T. C. et

unnrl enesrs
al. Identific@@in @%MYCQ@& t@fgeAB’ﬁhfeumm ipathwas(Seened1281, 1509 1512 (1998).
regul ati on, of ODA (Gerner, EWand Meyskens
c-Myc ij )pgmpwegreaﬁaer@)émggpd 1§| bothptasbupid laWeWages of colorectal
taﬁ%? cCancer, 2004, 4, 781- 792)
mmon%ﬂgsq@verexp:hgcsls\ly%n gﬁE)een frequent |y observed in
colorectal carcinoma (Hu, H Y. et aI O ni thine

Loss ofggﬁé Iﬂg%(]té)lnaé@lls eneuﬁr&@%&é‘gﬁf @i)&f 1 %5@ 8tl\?eyskens FL, Jr.,
Polyam#tt4nd 248 cerKbiRdlRuled: né uderstAhdif, aNhto'P@vobaﬂ@é?,FmM 4, 781-

expression during colorectal carcinogenesis reveal ed
792) mﬁw\mmrmmndas bagrs frafuentlyl doserved appqgjpp_ectal carcinoma (Hu, H. Y. et
crodd cti.on of tunor tissues nr I i.theli g
al. 0 BEBRYS 2y oy ISR NiePRrR ERiinfal World .
Gastroe%terolI QbOSi a1, 44 bbagtRitatira, Gt BRATici@idhs o@ge& Bkprbésivh during
decar boxyl ase, mto%yn actlvat ed protein kinase and
colorectahcafoinagsnesis ByealedityadaNA migsatys Gfsr laseheantie dpicalissection

of turnfagg?ﬁe% anm tlgal tﬁ@ﬁa{ réﬁ?lgéreﬁ%l ?00210(& 35]4]4 35?’4@6 %Teﬁ%@g T., Kubota,

-an I'ogeriic properties by acting’a
S., Ishidad#ist MUrz[ta SNp mhdSHﬁthrﬁbtb[m) OOrnTth;neI-ldédarbdiylase mltogen -activated
Yoshi not o, ama, . Y. & Kubota, S. Overexpression
protein dgnase gpe Hnﬁexmt ﬁ%egﬂ%%%eﬁﬁ%ﬁ%eegs iR £plRn tumors. World J

Gastroddi&bi b @tlllo 0d33 pressi ng endostatin expression.
R 90d g g G% 1481). Infection of the CRC cell

line HT- 29 W t h an adenow rus encodi ng anti sense RNA
nd. S-adeno nmet hi oni ne d car box

ODCl1 E%{)@glqgﬁﬁl&rﬂr%ﬁrﬂ% ef:émgfaslaﬂgn% H%ﬁ“ﬂ?B¥ €SSor (Nemoto T., Hori,

H., YoSHiRRyd)IMESS&yaRal hmak) KLERESS! @v@re‘iiﬁf@!@ﬁ@ﬂ WradrhRRin®fdecarboxylase
CCNDl "and céll cycle arrest. Moreover, nuclear

enhances andsithaliad ipoolifstationt by suprrassingrardastatio expressianeBlood 2002, 99,
1478.14§0n9: L. Jiang, C Zhang, B, Hu, H

Infection of the CRC cell line HT-29 with an adenovirus encoding antisense RNA for ODC1
and S-adenosylmethionine decarboxylase (another important enzyme of the polyamine
biosynthesis pathway) leads to a downregulation of CCND1 and cell cycle arrest. Moreover,
nuclear translocation of beta-catenin was also inhibited (Gong, L, Jiang, C, Zhang, B, Hu, H,
Wang, W, and Liu, X; Adenovirus-mediated Expression of Both Antisense Ornithine

Decarboxylase and S-adenosylmethionine Decarboxylase Induces G(1) Arrest in HT-29 Cells,



Wwang, W and Liu, X; Adenovirus-nedi ated Expression of
Both Antisense O nithine Decarboxyl ase and
w@2@denssy| et hi oni ne Decar boxyl ase | nduces G PQT/BP2088006152
in HT-29 Cells,J Biochem Wdl. Biol, 2006, 39,
730-736). The adenovirus al so induced tunor regression
J BiocHeF]m. agblaiBiols bedb, t3gI68-736). Mhdeadeh@drus Asanigdudd th.mtlo,r regfession in
.Zhang, Y, Jiang, CY, Hu, HY, ng, L,.Liu,
established pitiersin e i £heh b bRy Zease XedhereY - Ho, HY, Gong, L,
: 14S e i [ | c | i r ;
L, M Oy e R e g R adonovirs
impairsNioipanS;ol@8Ctab&@icer grosytleend invasionl in vitrewaadgn by, 2006, J Gene Med,
wi bitor of ODA is 2-difluoronethylornithine (DVWO
8, 980-B%)or ni t hi ne (Sanofi-Aventis)). It is marketed for the

treatnent of sl eeping sickness (caused by

trypanosonmes) and is the active ingredient of the hair
A speciinperd igrezensiblaninhbitony oth QlEpetst 2rdiflvaresrathylpvrdinea {DMFO,

heen i del y u in prerclinical model nd. shown
EfomiBF (LR YRSy lich Mt S oRRPRT R osBiElokpsss (cansed
by tryphi46ines)(4aali8 &He, achV¥ aipdledibnt D itshaitemodal credia Vaaiganes

and cancer: old nol ecul es, new understandi ng, Nat.

Rev. Cancer, 2004, 4, 781-792). Cdinical trials have

With r%s%ga %eﬁé&%ﬂgépj\,}&/ l-?ig\r/ &&Ew&%@ﬁv\g%e?r ?P?ﬂes-glfiﬁc fodels and shown

rrent ese studl es are
promisitigsihtistumorbifecs by deappyingpdigamineével n@brner, EMé urdMeyskens, FL,

settings wth patjents especially susceptjble to CRC
Ir.; Polyamues ead sgacgor oleonfsa! pwmarémaln@ogabeﬁwo%aﬂcen 2004, 4,

7 oSPE BE0, LASTBRAATOPr tpl B b Pt

underw@g [for CRE! Ewerat, ithpse sfud@NAye ROSKY cembimation approhehes performed in

nucl eus and, i s ..a cof act of DNA pol se delta. The
preven(iYic e Bb PO opsly RoRT Gt GG TiBnfBatolk pofips). he
immunbSi €O hORidRI ODESE0 Vhisybeeh id@idied Préfic e (MY Mi&l8SPED Thesis,

durin replication. Therefore, it is expressed in
Universityl ofpkiblingear h&?&)g cells, especially tunour cells, and

is used as a nmarker to detect proliferation.

Proliferation indexes in neoplastic and adj acent

ProlifepftifCellNuRbéhr Astigtal (PCNIAPY PCNA i mmunohi st ocheni cal
anal ysi s, have | ong been known as_i ndependent

PCNA g5 donmdk By theopugleus andeifce cafrgtos ofr DRy pplymerass delta; diesencoded

. h c . e ' , .
vl PRl P e oty ) s
during PNA irépdicatiom T heedfbrenitds expressad irgah pmliferatisg oells, aspecially tumour

col orectal cancer, Cancgf,f 1993, 71, 1954-1959; Mayer,
cells, apd is g ﬁ%?B’,a?lKﬂrt%iFtFﬁt,pr 08| | ander, G Kofler, K,
and Ludwi g, H;, The prognostic significance of

proliferating cell
Proliferation indexes in neoplastic and adjacent normal mucosa, as defined by PCNA

immunohistochemical analysis, have long been known as independent predictors of
recurrence and poor survival in patients with colorectal cancer (al-Sheneber, IF, Shibata, HR,
Sampalis, J, and Jothy, S; Prognostic significance of proliferating cell nuclear antigen
expression in colorectal cancer, Cancer, 1993, 71, 1954-1959; Mayer, A, Takimoto, M, Fritz,
E, Schellander, G, Kofler, K, and Ludwig, H; The prognostic significance of proliferating cell
nuclear antigen, epidermal growth factor receptor, and mdr gene expression in colorectal
cancer, Cancer, 1993, 71, 2454-2460; Nakamura, T, Tabuchi, Y, Nakae, S, Ohno, M, and

Saitoh, Y; Serum carcinoembryonic antigen levels and proliferating cell nuclear antigen



nucl ear antigen, epidermal growmh factor receptor, and
nmdr gene expression in colorectal cancer, Cancer,
waA2®3/015841 2454-2460; Nakanura, T, Tabuchi, Y,PCEHKR®08/006152

S, Chno, M and Saitoh, Y; i&erum carci noenbryonic

antigen levels and proliferating cell nuclear
labellnglﬁidleg Q’@d Iﬁi@ﬁhtsn@xth osterectad carpaioien) Correlatibn exithotuemir ghrogression and

Correl ation with tunmor progression and

SWIV%&W%IW%QZ%W -W8$8, 77, 1741-1746) DNA

t opoi sonerase |1 (TOP2) T(PZA and TOP2B encode

i sof orns of a DNA topoi sonerase, an enzyne that
DNAtqmudmd:msaﬂoKmPk)rs the topologic states of DNA during

tra Lption nucl enzyme i s involved i
Top24, e 3058 angode SOt eI Ro Bemetist . cxmsris gpntrols and
alters tRE RMoRIiOBated N HNA AeidLlratrip@s MM hu@bdredsyhak involved in

occurs during DNA transcription and replication. It

processcasmhy@eéuamesommdematlbn,sélkmmglchmamqoo; aridnige oliaf b torsional
trands ,of. X whi ch al.l ows e.strands. to. .
stress (S80S A5t SRV amuring b s b 1 G RSB gt breaking
and re_]Qifmr%N?f twd'StrantR JfSifp wmmf WHILIS aBOWY e Stxdrdls tépass through one
products of %?ﬁ?e dupl i cati on event. The gene

anotherg ﬁwcnltﬁgng itlee @PBWSYfo As The dwp ﬂ%xf@rmswfcﬂ%mm%exw as likely
producfa ngf[ %1 egepae&u glg%?o% Ie§en|t.opfﬁé %%ﬁg etngocﬁﬁé @Y Tq:)?d%ahsed to

or severa I cancer-agen S an

chromdﬁalmbeﬂ)andfthdmﬁt@gerﬁiﬁ lédalikdd t& chfsmeosomees. been assom at ed
with the devel opnment of drug resistance. The TOP2A
gene is |located adjacent to the HER- 2 oncogene t he

TOPZAZ%g%%%gaE%eﬂ lf&rgelvé{raﬁ%ﬁdajl.&éar Qﬁg gﬁ% QQ/S} b GRNGRhis gene have

r onosone ocatlo I's elther
been asaoqihted weth the delell gineeht ofidtug reqstahcefrequency, in al nost
90% of HER-2 anplified primry breast tunours
(Jarvinen, TA and Liu, ET; Topoisonerase |lalpha gene

The TAPPAgéMe ﬁrlm:dtéd adhba t@'ﬂgs deRes | bﬁé’bgeﬂe Ctﬁé‘ (ﬁ%st ‘f'ﬂéﬁﬁently amplified
common than anti Ci pated, Cytopathology, 13).

oncogeﬁm it hesastonagcerTartha carmmsrorr@alppaim Hane- q@éemdrle pdhcrea;npllﬁed or

ot he cancers, n tal
detetedy Qi el SRARTEY I AETOk QA7 BT HERGP ol sl breast tamours
(JarvméﬁT'FIfA hhd Bh, BT; (vpdisemetit elalgha)geat (TOP2A) ABiplifiestdnNand deletion
for both senS|t|V|ty or resistance to commonly used

in cangsft-Broski @ameRysthan _ anticipgias seytepaibelogy, |lﬂh|3&9r3>lr3§ Furthermore,

TOP2%%HI‘)F§%§1§ L 'hgxe bgéncr p&‘?%d Fbg dtheg a&%}g % R g{k‘?&p 'as well as

nmnerdﬂbWatgHQOhﬁlQFﬁEh&s Etrxhlb Sulgaext QhatQ]ﬁpiiﬁcatlaﬁ)QQnd/an deldtien) of TOP2A
243) gendl ng.on the specific geneti i defect at the
may aeF@iQtA PTo 00 §9¥§Nﬁl?¥eﬁr reAstanes 19 ompenly;ysst  fetyls drugs, ie.

topmsoﬂfgﬂsbfll fhﬂmlf?)?s cgnés]-:é@@llr@f‘qj t%ﬂ@été@rﬁrfﬁgen PB, Gieseler,
I al pha (TOP2A gen snol ecul ar bdsi’s cdonbi nat I’ on

F, and Rh@o’rph Hér(apyrli andcapier-; DNAnommrasBth@dﬁactg@m&l 2002, 3, 235-

243), dezlg)e%gingesdn the specific genetic defect at the TOP2A locus (Jarvinen, TA and Liu, ET;

Simultaneous amplification of HER-2 (ERBB2) and topoisomerase Ilalpha (TOP2A) genes--

molecular basis for combination chemotherapy in cancer, Curr.Cancer Drug Targets., 2006, 6,

579-602).

Without TOP2A DNA replication and cell division are impossible. It has therefore become
the main target of many antitumour therapy regimens, even though the exact mechanism of

cell killing remains elusive (Kellner, U, Sehested, M, Jensen, PB, Gieseler, F, and Rudolph,



579-602). Wthout TOP2A DNA replication and cell
division are inpossible. It has therefore becone the
worehop/oiBeget of many antitunour therapy regi mTEPGI/ER2083$1006152
t hough the exact nechani smiof cell killing remains
el usive (Kellner, U Sehested, M Jensen, PB
P; Culfsiteas] @ictint,-- aIDTdARw]boisphl,eFase QU pancet &hdolj 2002n 3, PBH243). The
| somer a 1. ncet Oncol ., 2002, 3, 235-
success S AR of Weéa\&p&edigaﬁlopgwm o %P@B%O%@Sm%ce and drug-
inducecP'E)@l caffinGRRRLANGAHSCy. esi st ance, and drugi nduced
DNA danage can |1 ncrease nal’i gnancy. TOP2B, the second
potentl al source protein for TOP-OO, has not been in
e foc of cancer resear bec use it i
TOP2B| as(eg%n tgnt&aﬁ SOWISE BRUFIN, f‘éb;l"g)% @pggs ncet een ug hﬁ:ot?cus of cancer
researclf 89 Wiich Yecdusg Qtiﬁrlbca'iéfpid d bmhio%}nalrtegmmsﬁr OFgHﬁam ot known for
TOP2B is simlar primary structure to 2A and
frequenalambﬁcatmhm tumor% éicaveypt, W23 isrsimdar l(nuwnmiyaﬁrucmre 0 TOP2A

o v 1 PSSy Dol IRHE G g IR 1. an

Austin bCAdlKiﬂethy apalydia mimwrwpotseﬁﬁma dlhlplﬁEBﬁd lbetd DNA binding by
2003, 554, 206-210)._1In another s it has al so been

surface g Fabnasen FEBSY bitirs 260 520620k In(AROUHE b rhas aiso
tl
been sHoRH A G0 i éfoﬂﬂg 5}1& anglt%‘ﬁf &Ufg%ﬁl%/eggg%ﬂfa“g%m?A Bid Kiluchi, A

gtween 1'soform al
Functloﬁlabmmpatﬂiimebet\ileéﬁe[slofcﬁ‘snialpﬁﬁ)@ﬁd beth7of thpd 11 TNSA)topbisomerase, J

the pr ion the inventors provide conclusive
Cell Scésﬁ%ﬁni@e’ﬁ é?quﬁ% -associ ated peptides sufficiently
binding to HLA-class | nolecules are able to elicit

i mune responses nediated by human CD8-positive _
In the psesattariventibnl hephweyomssprovids o:oaielmwstervaidnng thataturtowe-associated

.. cl ajmed ti.des bl e r tri ering fesponses
peptidef sEE TR o ATt il er ecRe A IR PaRE esponses
medlatézif by NRurh AT @8 -HBsitive &Y tdteaET-lyzhphdcgtesy alsot dvasndtAUAE that the

hat tunour-associ ated pepti des suf iciently bindin

clalmect pentdas areaswitable fos|teegarng, regrasees eff thg humpselnupung p against
selecte*herpa des LF&leQ%Sﬁlj ge?lb[}eétlg%g ded by HLA DR loci of the

enore, are O €licit inmune responses
nedlated by human CD4-positive Tcells. CD4-positive
ells were_ isolated from human perj_pheral @%OOd

SlmllarEVe Aomat forndrigat wamoursesastaiidreeptidep pyidielenty binding 4 Hl-A-class 11
molecuges,; t%@élgﬁ’? kidig I—irllﬁ%llz{ss épz?lm&s%?xeﬁéafllty BBy | 'Hm&“i!ﬁz loci of the

m agai nst sel ected pepti e tumour
human gepdmeloare. abls texhboip limiuned Ibqjomesvmedhamdmphmn CD4—posmve T-

el CEE O ) P e i - 83395, B g o
claimed p@;ﬁide§ -are suitable for triggering T-cell responses of the human immune system
against selected peptides of the tumour cell peptidome. As exemplified below with a peptide
TGFBI-004 this HLA-DR-binding, tumour-associated peptide was found to be recognized by
CD4-positive T-cells.

As peptides can be synthesized chemically and can be used as active pharmaceutical
ingredients of pharmaceutical preparations, the peptides provided by the present invention can

be used for immunotherapy, preferentially cancer immunotherapy.



As peptides can be synthesized chem cally and can be
used as active pharnmaceutical ingredients of
Webmeeseut i cal preparations, the peptides proRCTHERR008/006152
the present invention can b8 used for imunot herapy,
preferentially cancer immunotherapy.|n another aspect
In anothbieaspeey fhe qfhatrh&ruticAlngeagiosition furthéhesmpriseprat desst ahe additional

| east .one additi gnal peptl e cont ai |ng an amino a
peptideconiaaing ag amirg @ad \SFW% Es %ggquprf@naﬁmﬁéc $%Q ID NO
8 to SEQ th N 352 Rl X aﬁ%ﬂtﬁalﬂb iR U@ thaR TS TR least 80 %

sequence t east 80 % | ogous to that
homologbusSEQthHaD oRGES) ﬂD I@HQE t®OSKQ 13,NQrlsa op(all polunucdentiddecontaining a

R G R T ST o o e
The pefRik bESEQAD NEQ {(PS]@}@ 1% No 1§E£d| 1@ MNAuAs nl@pé}ftﬁles {)roewously

I mmunogeni ¢ peptides previously identified and
identifipdHadbiad o MBEG dlavtiCand MHC classiiimaledudes (@@%’Eabﬁaﬁb e 2) .
These peptides were shown to elicit T-cell responses
in vivo in patients suffering fromrenal cell
These ]\f@h@ésﬂ@&% S}BBQQ)to (dl'k:ltal' B&h relﬁ&\ble@m Avo M Ipagiénts qufermg from renal
i nschenk, A. P. Y. Detrich, M Staehler
cell carginemnal (RCS) (8. Singhoshia, b1 Waliatain dbeinschenlc; A YRy, P. Y. Dietrich,
M. Stagﬁlr [ eAat§t9r{}Jl,ofS Et%hw ei;f)oﬁglgmeflge'ech E}Jnséﬁ t b\()hje}étlgﬁ of T-cell
regul at ory Qe eVErs 'n Tenal ~cell "¢Arci mo

responsj@atlhrﬁéﬁl &ctwl@ahl&ﬁreguldnorbr NABElL [evalsrin veral el barcﬂmma piients treated
I ne; CO Meeting 2007 Poster # 3017; M_ Staehler,
with TMAOG] o Rovep, muf-RSpBHE | PREIng; ASCKQMostneaPaT arer & 3017; M.
eg! PRy epictdn, WAl &h, AMHaRirReH, 1) Beck" A SHfayeCs. ‘&llt H.
Staehle%t'fé%t?&An op :Plelrﬁ% %@if {0 eval Uate tNhe ‘saf e‘tysl and oo
Singh, 1.nimisechg€nGe Stlyf &n blbml Jabgltstully toasmbiateathe safetypend memunogenicity

ot RSO0 CH Roer (300D o USEAA I i

parent ﬁilo‘t"é?n% R Gnff BerekprBRed Gh RRANGEL allsh TIEC %Qtdtl‘i’e@&yﬁéseof cancer
al so useful in vaccines for the treatnment of other

these peptides aretajspegsefulin yagdinesifbrathedreain@mCof other tumour types, in particular
antiCRgaCC' .nes. Car ci noenbryoni c antigen-rel ated cell
d#E¥P8h nol ecul e 5 Carci noenbryonic antigen (CEA =
CEACAMb) is a 180 kDa heavily glycosyl ated nenbrane
rotei n conposed of three C2 l'i ke repeating units
Table f Mﬂe@enwnannp@&epm nﬁmdeg uwﬁtl? Hra cegpesitign @f the invention

SEQ ?ebE{dél I dl eyl Oll, WFTI (..CJ I H(..I UUEb hinds to
%Dycophcsphatl dylinositol |inkage rlegi on (Hegde, P,
ID NO R

(ERPEPE®S R Aber ndtMy SYRPOIDhERGT IO MHC

arl e- HLghes, J, Gay, C vaokekeh mc&e@fﬁbryﬁl§aeed,

8 %L:A Q%’qycs 511&&%89“{'" Yeatyan, TJ, and QJaCkenb“StﬁL%-DR

ation ur rrarkers 1'% 9%%0del s of hu

9 sonoactMGManE\er usi ng jacd|, 200- el ey DDrrpI ement HLy-a+02

N LA

10 MIOIG\ dU Ul kﬂlleI R BC].’ 2001, ‘fiUL I IUI} @EA—A*OZ
AN oncof gal ant| gen, CHA' is exoressed1 during foeta

Hevel opment, but al so, at | ow | evel¥¢talloproteinase
11 |MMP-001 [SQDDIKGIQKLYGKRS  [MMP7 7 HLA-DR

variant of CEA

12 |CEA-005 |YLSGADLNL CEACAMS peptide HLA-A*02

13 |MET-001 ([YVDPVITSI MET met proto-oncogene [HLA-A*02
(HBV-

14 |[001) FLPSDFFPSV control peptide

15 |CEA-004 CEACAMS5 CEA peptide HLA-A*02

YLSGANLNL




in the gastrointestinal epitheliumof adults. However,
CEA is overexpressed in a high percentage of human

W@ 090013841 | ncl udi ng 90% of gastrointestinal, cRPCDERWD&D06152
and pancreatic cancer, 70%9f non-small cell |ung
cancer cells and 50% of breast cancers (Thonpson, JA,

CarcinGémBeydnic Entn@éﬂirahmemlhemw nigléqilegenbr yoni c
antigen gene fanmily: nolecul ar bhiology and clinical

Carcmqsv@rtgm@ m@sen @E@ FrCEAGAMYRIIS a 180 kDateawidy glygagylateymembrane
protein cgmlpe?| o FJ Fsﬁf( mpg%ggqﬁgfé rﬂbaﬁﬁé:cl E¥ QW érﬁﬁnal ég V-hke region

een oad y use
and a (IClthu{al :ﬂ%lkﬁ%lrwlﬁl& k@l@d@afglﬁopﬁbnp&h?joyhnbsltcﬂrld)k@gé d:gld?h (Hegde P,
inical applications of carcinoenbryonic anti
Qi, R, Gaspar} Rodthsenatny, & Dhayap, S3hadedinghend) G Nwpkekeh, NU, Chen,
T, Sae%{aﬂgaﬁl%:%gr ympiar NEH ?gémﬁﬁl Jesﬁ@' &%ﬁ&ﬁ;usﬂoﬁ' idehiifihtion of
Ham t J, ~ Jessup,
tumourkearkerg in Modmaxfdmuaiad collﬁectﬂcmmefr |ueﬂng a moa-laymsnt domplementary

and Bast, RC,_Jr AS date of recommendati ons
DNA npgroagray, GangerRes L?rp&!l %gg%gﬁn gast r oi nt esti nal
cancer, J din Oncol, 24, 5313-5327, 2006). Despite

t he over expression of CEA in tunour cells, cancer
As an quaofetal astigen, KA mrogxpedssed during fantal qui@pm@sp@ngéso at low levels,

in the B3 5jealtad erhelf ob APl Hovsvepe Rl d® uipsed in 2 high
percentBYdP 6f hamah ttidholids, (RAEdih® 90V of gﬁﬁf&ﬁl@ﬁh{ay O0ftl6redtal ke Pancreatic
i n cancer patlents Tunouri 82, 68, 473-475,). The

cancer, 7046106 noysmath celnivps icgnase @ehkegnct 80%r cafrhre@% capgers (Thompson, JA,
Grunerg%c%g’ rln}nehﬁaxm) r\ﬁabla%uﬁ))éﬂ{ gf(ﬁﬁgl itige é’gng ?Xrﬁllz {rlgletcpﬁr biology

mever a series vaccin
and chiuhsl pd’miéﬂﬁ%[lﬂ(ﬂlimLﬂf AnBRA 5]&814HR’6FQOIEDIDID8¢ t(ﬁttedlgh expression by
(Sarobe, P, Huarte, E, Lasarte, dForr - Cuest a,
tumourpcellegpd it sesmBhgB iR theatsrypehEAshas egp Getadlo uiedace romot marker

t e
(Slkorsgﬁl i; tS‘ﬁUPtElrz OJ'O4%HZG0124?%1§?&1(3 [el%:?tg g?y%?%m%f}%?bgomc antigen,

CancechetectrRrEm (1CRGR 1 {35655 1948) sindSis ﬂUbIs&miulagi s@umantirker for colorectal

cancer gg)lgktgéggk %@ﬂeﬁwnﬁ%‘atﬁ%ﬁ g:,/ Iwg tkg B/E?{érﬁer}lty,sl\ﬂml\jlzn:donald
IS, Somgﬂﬁ‘éﬂp hvegi Hﬁi{esa['ﬂ? Ghd 'Has@IRC, Q§U|At§30 A006 PEAaL of rg&grﬁnendatlons
A7-862), and CEA is the tumpur assoclated anti

for the (lswt)tumouhmtaﬂ@g& @aaetsolnmmﬁé cangfer Jelin Qacl 34.f Bl A>3 7 2006)
tested in this tunour type (von Mehren, M Col orectal
cancer vaccines: what we know and what we don't yet

Despitekihe Wve & PielsiodE UEA ir?@@four 3ells, ¢ndéd paticey 86 abt normally show an
cytotoxic and hel per T-cell epltopes have been

immung sesppRsseagainst thisantigendOreficen, Tossathi G, Retreiprtofrand Bonfanti, G;
Delayel'y?u BBbys l?l% ALl r&ctl?lg ¢ ELidok b%mé gx‘f‘tgee'rrrl;lkl;c%h{:ég'})atlents,

nove S AAnT epl topes on the Carcin
TumousntlD{BN6S, etUgWSz)sdTlteynﬁiBﬁrte Tystahl cmmxﬁoﬂllyri@comes aolerant to CEA,
| : 7 |1
becausf R gOrRlY exBiesH par iUl I the B0 B St Huilge of clinical

vaccind &gﬁ?§rm@QHnﬂﬁi8§eﬁ1€ﬁ§3%'@l§ﬁ H¥ teefi Mehonshed 152984, P, Huarte, E,
Lasarte, JJ and Borras-Cuesta, F; Carcinoembryonic antigen as a target to induce anti-tumour
immune responses, Curr. Cancer Drug Targets., 2004, 4, 443-454), especially in colorectal
carcinoma (CRC) (Mosolits, S, Ullenhag, G, and Mellstedt, H; Therapeutic vaccination in
patients with gastrointestinal malignancies. A review of immunological and clinical results,

Ann.Oncol., 2005, 16, 847-862), and CEA is the tumour associated antigen (TAA) with the



| rmunol . | mmunot her., 2004, 54, 187-207; Ruiz, M
Kobayashi, H, Lasarte, JJ, Prieto, J, Borras-Cuesta,
WGO-2000013841 E, and Sarobe, P; ldentification aneCT/EP2008/006152
characterization of a T-helkper peptide from
carci noenbryoni ¢ antigen, Cin Cancer Res., 2004, 10,
greates @b 8 A)accian Epﬂﬂtfdmlsaestcai inethis wiope ptpedgebddetten, M; Colorectal
vacinat'ontrials Rol |
cancer Kf&}gé}e’s: ’atp%q lfﬂ%ﬂ‘? @?t %é%rkt yeﬂ/ﬁn@%ﬁ b&colk‘é&q‘qg 32, 76-84).
CH, Ehninger, G Schmtz, M and Bornhauser M
I nduction of cellular imune responses a alnst
Severalogtapxioent hylpai €- caﬂtquepcm havp dedneduseribiid for Rt a€Erasti,cM, Longhi,

R, Con%(%.%r}gg@s f\@eélfﬂ) Cg%:n?x}al: rggl @i{%’? q}fﬁqwﬂglo? novel subdominant

ito ek%ﬂ'@l@é R@fcinoeatt?Ponie Sant @18 rédétniZzednBy ¢D4+HOD.cells of lung cancer
CPITOP R vas, A, Beni ke, C, Yu%n |she?y GA, Davi s, s

patlentaddlrrgngmcdna?rﬁ)O6EG76 Aﬂ@érfé)&%blpwlaeo,l Lg@hﬁel@a&uanétﬂmlam G; A
3ubg2NdssxRan el 0

listing .o no"iuher a8§1a tlg &R {{%%gnf%%& Cga} tllscgellfé ér k E(}%gq}f)ldgtg Cancer

ImmunSBﬁ)&n&&ﬂtHer L2004 P§Jl 1‘&&%7 Ruiz, @M?Kobhﬂ'ashglldn@asaﬁe,, 1], Prieto, J,

Borraséqgsta,nﬁ %leﬁag‘i F»@ﬁgSargbe c%dé?rgtﬁceﬁ%@né ézheriaﬁfsélm%ﬂf g T-helper
peptldeﬁ E%_ i%&&ﬁ@%{lé%é-blﬁ)et EERRONSGS, 10, Dby Q%)%Og:nablmg a

at e- ge col orectal "cancef patient’s
variety af tpeptidealbaskd ahccimativint thialdan iR E (Babzed, |Js Robax €1 hwibeh) BCEAlprecht,

G, Hadgh Mg Grunterll Fotite, 1T RHARHST, (0 DERIAGE Mo i Pgphguser, M:

Inductlbh o AYRr nlnmu-ﬁ@kr%%ﬁ@es Koailk® d:ar%?rﬁﬁ:ﬁﬁ) dhic BARBAE Wﬁﬂ%ﬁﬁents with

of cytotoxic Tlynphocyte Tesponses in pat| ent s
metastagiggumoiunstafist vaczinatah ivgthealtereskpeptide bghnigloaded deradritigreells, Cancer

i), Y SAUREPL gl BuUbEETLeRdLl |1 fbel] &5y R Heie, €, Yuen, A,

Fisher, |GRhDavis, MiWa¥ad Hngldfana H; MAltered é@ﬁﬁﬂ@\l\@an&va&ﬂﬂﬁlon\(wnh Flt3
Yamarmto Y, Naitoh, K, Shlmzu | mura, K,

ligand pxpanded genﬂlthﬁﬁisafor tumopf @mmupqothsmpajy gmp Natl. Ag:ad Sci. US.A,

2001, dggﬁ#d&ﬁéém Ry E@J“iﬁ%g'cd% HdLi‘ RS ?hL rh, PR SIS v, Wi,

ased 1 muriot apy o
Hung, G(?MCiYiaﬁg nHryy Qluafig,a8Hi gad Whannge:hg, HL/Ge%Eﬂatroﬁ&bﬁ bm’cﬂdembryomc
itope: Clinical outcones of patients wt

antlgenné% pfffeﬁ@a&c%. FRERQSPhdR BILA- éﬁ82%éaécﬁlrlcw‘o*r%é92 late-stage
coloreckﬁntcanc]ergyﬁghts af?eQQf%cmﬁé]tlongQ’%hgci]e?xdré 'c@ﬂ@'i’&taed Mgtth CEA peptides,

Kiewicz, E Ceisen
Clin CkiSer Beasi2004, H), Betn2ahl; N%tSIWal;tI{ gTsqudle Ehﬂ"anabk,a Wpllﬂmano Y,

Tmim%ﬂeﬁgmar Hera[ngg?'%gl ’ - Ph ase;lloﬁ#%ha%ggnblggte gf cytotoxic T-
lymph@lel 8PorfA8S iy %AUEM\M I §§¥diht€§tﬁﬂ%%lﬂgn9ﬁ9éé #81MHg vaccination

i finotecan, 5-fluorouracil, and |leucovorin in patients
with CﬁAtmppdq:mlsyd dendrisicatlls, Canicer Evmanok dmoemotier., B0 e 609-616;

Uede, Y180t 2Nt d: KRVETIBHOh Vb an S 819 o aspndles T, Naitoh, K,
ShimizM2K ¢ Iiiadal B)FuAN N, djins ¢1,f Ochidih g, 110Ut S6byaa, T, Hagiwara, A,
Takesako, K, and Yamagishi, H; Dendritic cell-based immunotherapy of cancer with
carcinoembryonic antigen-derived, HLA-A24-restricted CTL epitope: Clinical outcomes of
18 patients with metastatic gastrointestinal or lung adenocarcinomas, Int. J Oncol., 2004, 24,
909-917;, Weihrauch, MR, Ansen, S, Jurkiewicz, E, Geisen, C, Xia, Z, Anderson, KS,
Gracien, E, Schmidt, M, Wittig, B, Diehl, V, Wolf, J, Bohlen, H, and Nadler, LM; Phase I/II

combined chemoimmunotherapy with carcinoembryonic antigen-derived HLA-A2-restricted



I mmune response against this antigen (von Mehren, M
Col orectal cancer vacci nes: what we know and what we
wa@lawn1sget know, Sem n. Oncol ., 2005, 32, 76- 84hCT/BP2008/006152

variant of CEA-006 was publkished previously (Ruiz, M

Kobayashi, H, Lasarte, JJ, Prieto, J, Borras-Cuesta,
CAP-1Fpeptidk i &nd Frindt8chnSa5-flberouficil] Gadt lebc®@irinoin gadents with primary

characterization of a T-hel per_peptide from .
metastatig celonesdahsapessi elinfaneisResc2005.ddn e 893-f41), Thesgand pther clinical
trials toPRQ) hg\§:6<%&non%ég nge{f' PCERIAREinfi IS 42d B MEhEe I tAinduction of

acl d exchange an a8 Deen reported to be overcone the
immune egsporde dgainsnehi antégeaneen MaraniM, C8lordsal zageer vaccidbyl,what we

M Soares, N, Tsang, KY, an Q o ddentification
know agg Wiﬁt WRRQAE ¥5t kagyi Sg’[‘mb(}’%‘ﬁoiﬁl@%fﬁ% Q%‘ﬁﬁ cyte peptide
from human carci noenbryoni ¢ anti gen, Cancer Res.,

1997, 57, 4570-4577). Transform ng Growth Factor,
A variaBe b ACEAd0Q® oa§ Pablhed PeRBiushpRizs M Kobeyeshi,iHbd asarte JJ, Prieto,

TCE- bet a- i hduci, bl ene i human | ung .adenocar.ci n
J, Borrgsgeion, o Co R0 oo Aol A PEERT Al OF A T-helper
peptide B h icXre{oRh®rfonidBihtidenl E1ih TAMEHRdsO 2804, 10) 286012867). CEA-005 is
attachment and extracellular matrix composition. TGFBI

a mutantawitls i ginglet amive agidoexghange anddias begnreppdethta Ye evasgemethe central
. es in,.colore canc angd, i S £x S a .
immunf (&L (70 RRE Sl B 208 M. Ssplsh, R T8 Spend Scblom,

Identific@tfon tof deneitsncat egodist wWytbtekieVv dt ilpmphdcybot peptide from human
~unpurified tumours and purified tunmour epithelial
carcinog@byy@nicxpigen Gasicsr Ress, K% uShyisr P78k i on experi nent s
reveal ed TGFBI to be expressed in many cell types, in
both the stromal and epithelial conpartnents

TransfoBuingh@oéw th FittoRBRpa-Iadudid, (TGEBRonans, KE, Saha, S,

Zhang, |, \Vagel st ej B, and Kinzler, Segreted and .
TGFBIGw#y Hist,depsbey @ﬁ@sjféfpbe&g@a%*é# BN lgna%@aﬁﬁ%ﬁ carcinoma
cell linf:.q{ S RAL&for AR ex5ABERlIarRRStrix #0Rn, Whtch 8A88agh?@d ket on cell

n a neta-analysis of studies investigating gene
attachnexpareksitoellyacmhoxamngiosdimnci noma, TGFBI was

identified as one of only nine genes described as

upregul ated repeatedly (4 studies for TGBI) (Shih, W

TGFBIGR&! $hownRo Be_f‘dm5ﬁ?Qhe Most EixpifRasdyblepated igehédinbyolorectal cancers
m croarrays 1 n col orect al cancer, Oncol.Re

., 2005,
and it ig gxprgssgd gphigh lmlhmn@@nﬁ%‘y@hl-&wargiéqié@,lP(Elfq &psaltgdemenstrated
- f ' SE i i rgati .
swons e Sh A SRR And S AR RHELT UBRGERT Sordingy,
in situ BybridiAyibhicitperirhems rakaled SIGFBV®aeoskpidyadd thGhBhy 88N pes, in both
was expressed mainly in the cancer _cells within the

the stromah apd spithelinl prsnpartiaeys (Budkhayltre PF; Rpgo. . e¥s ¢ B, Romans, KE, Saha,

b Vi : eSS cellh | -
. ZhfE o 0 P K01, Mo et Bl s
benign padnralighant coloneoeal taabilus, Cicer Resn Bi0dphY,Hn986t7401).

In a meta-analysis of studies investigating gene expression in colorectal carcinoma, TGFBI
was identified as one of only nine genes described as upregulated repeatedly (4 studies for
TGFBI) (Shih, W, Chetty, R, and Tsao, MS; Expression profiling by microarrays in colorectal
cancer, Oncol.Rep., 2005, 13, 517-524).

In human pancreatic tissues, there was a 32.4-fold increase in TGFBI mRNA levels in

pancreatic cancers in comparison to normal control tissues. In situ hybridization analysis



2002, 1588, 1-6). TGFBI was identified as a gene
pronoti ng angi ogenesis in an in vitro nodel.
wo\dwopiswal |y, dramatically enhanced expressi oPCTDEP2008/006152
TGFBI was detected in several tunours. Antisense
ol i gonucl eotides to TG-BlI bl ocked both gene expression
revealedtHateDGPBN AR wadexfredsediimainlyiin the tareer s¢lggeithinnge pancreatic

that TGFBI ma gl a¥ acritical role_in endotheli al
tumourgapss (Hehneider; It Klegsh | o3erberal b fiad; Kepc, Idrfgiess . and Buchler,

Mw: REELT o Wb iR el i pfincr e e ¢9lIE Bioim Biophys. Act,
2002, 1388 h6yi tro nodel of angi ogenesis: induction of ESMI,
(beta)ig-h3, and N\rCAM M crovasc. Res., 2002, 63,
159-171). Mucin-1 (MJC) Mucins are high-nol ecul ar
. . : y s Ny r o
TGFBIFeenffid i) gEhe BrOARORILARI Rl i By Fn RRKED A Riionally.
dramaticaliyl emharejed a¢xpoessiandef TIGIAH vas tdeteetedi e seveeali gouasidAntisense

. ol.i.ne, re t tructurally and functionall .
oligonfgipitfioto SPEES o g ik et binfiinty RhmdiiReh &ibe rmation in
vitro, s‘ﬂ@%ééhné/leﬂt TEFBN @y %lﬂf‘ aSRRIcEt Affe 9EbnddIndTial GelRAtHS -interactions

Col' on cancer mucinS have differences in carbohydrate

(Aitkendeadic Mir d¥angyafl.aNakiaisue VINg aMsstass J diHepids (G, c anghgHughes, CC;

e GRRAE L TRACEDL B, A OB O BRCHE g

inductib® oNBSPI-UQbefa)igiiah hiyd NeOARM, \Mitrévape Res., 2002G3ant9a71).
acids, the actual nunber varying between 25 and 100
depending on the allele. Each tandem repeat contains

. éenti al glycosylation sites, and between
Mucmd’oﬁ\g\gpg? of threonines and serines lies an

Mucins ameLiigltamileaitdr weighoepidelinbglycogorepist witks highagpnienedf clustered
) by variqus anti - tibodi es . C . .
oligosapdheyidet Orelya el Bukehlo ifeon armeat pepter sich ipypregpige, serne,
and ploBh&l GhereMardiFo ARt c@ANGL and BiRehibiRIlyBldRRRYS - clfASER of mucins:

1999, 1455, 301-313). Conpared to nost ot her

transmepbriahe muins, he villich M Cd diebangissamb sesré¢tedgel-forming mucins. Colon

cancer gh%fﬂ%%!vg {df}gﬂé&ﬁ%& §$ %g@ﬁﬁrﬂ% sb{;g% z}tgarrsgf:i-(lrexiy?sélfgg{ed as diagnostic

and prodibstRadh@®ers, il 5166 8¢ REdeM fordBmRE Aceimeemas, MJA is
I'ess gl ycosyl ated, allow ng i mmunodet ection. The
aberrantly glycosylated MJC confers new bi ndi ng

o BRARAEEGRH: BR T LS R B 880008 PR s o 2

amino a¢ias;ithé atctuyl ntmbércarylgaystweenn23iuad 100ldepemdibf@n the allele. Each
netastati¢c spread of tunor cells (MDernott, KM .
tandemggepeat spntapys fiye potential glysesyptiqn sifgs, ang beiwsgen goublets of threonines

4881 an ilimiiBomitant & h it ognized by vari ti-
and serffBARY o thm oGy 0B bARRAR EFihes Wlognized by various anti
MUCI1 mntpedits €Baybér-RPapadimitiédd, J, Burthell JJ, ¢dilee MW, and Dalziel, M; MUCI1
and cancer, Biochim. Biophys. Acta, 1999, 1455, 301-313).

Compared to most other epithelia, the MUCI1 of colon is more heavily glycosylated thereby
masking the MUCI protein for immunohistochemical staining by MUCI1-specific antibodies.
In colorectal adenocarcinomas, MUCI is less glycosylated, allowing immunodetection. The
aberrantly glycosylated MUC1 confers new binding properties and can simultaneously
mediate and block binding to adhesion molecules with some molecular specificity, thereby

playing a dual role in the metastatic spread of tumor cells (McDermott, KM, Crocker, PR,



2001, 94, 783-791). MJC as detected i munol ogically
is increased in expression in colon cancers, which
weawelstes with a worse prognosis (Byrd, JC aPQI/EP2008/006152
Bresalier, RS, Miucins and msicin binding proteins in
colorectal cancer, Cancer Metastasis Rev., 2004, 23,
Harris, 7&; 9Yrdickp ViDat Hipdahdf, tlayaspil d1 i lorai,ofK, Mgl HeNingswvorth, MA;

i nval ve t he res f CRC. Col gn cance it
Overexpizssion abMUG Teedies Mednadine PErRsryes fomi geus, i I'Cancer,
2001, o vgud et astasi s (Nakanori, S, Ora, DM Qeary, KR

hlrotanl K, and Irinmura, T, MJO nucin expression as
a marker of progression and netastasis of human

e 9L S5 ARy, T RGBS SR o e, i
correlate® |v@ﬂ19§tvﬂirsé3§f6gﬁ6§s B, Hepatd Bre:ls!il\/efiI RS®Micihdam ¢hucin binding
study (Matsuda, K Masaki, T, Watanabe, T, Kit

proteing in Nepderaefal cRNAYHt Qanqer M,qtastq]suso&gv \2004@ 2hi 51993/ indicating that

upregu &(1%? Ieslsllﬁgﬁ/cl?hn%f tlbég%ec?‘ﬂi% i tie. é}?ﬂ%g@s@lqdofp(?ﬁ&prﬁlgﬂ "lancers with

metastdSl3Cédpress MOT1 B0re SPorAy thah theseMithdlitithetdstasibb@akamori, S, Ota,
col or ect aI cancer patients found MJC expression to be

DM, Clgary. 4B pShiretani. pfognd Jrimurgelx MUGE niisdn exprsstigriag a marker of

progres%iaﬂ%gﬁgneﬁ%— 1 rsa V??tt}ﬁ@g.n #ﬁ ere-‘F‘Atlg é&&fwmg'}%stl%gﬁf&j%éé@ 1@94 106 353-

361), ahd MOGY saining vagnusittvedh atlotdorectbtarcarsceith h\fpatiodm&olvement in

one st (VLTI & JReaki. T WAtiabon bRyl Negag, Ho Muto, T, and

A_]lOka apt C‘llMég sidhificRRd ESMUC LB4d MUED -mdbirland PsB4ReichS expression in
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Upregulation of immunoreactive MUC1 in colorectal cancer is mostly not based on mRNA
overexpression but rather caused by its decreased glycosylation which unmasks epitopes for
antibody recognition, especially in the tandem repeat region of MUCI. This deglycosylation
provides at the same time an opportunity for the generation of T cell epitopes by altered
antigen processing in tumor cells, which is prevented in normal cells by glycosylation. This

mechanism may explain the striking features of MUC-001 as a tumor associated T cell
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Studies in various tumor types have demonstrated several mechanisms for c-Met activation,
including HGF/c-Met autocrine loop, activating point mutations, TPR-Met fusion protein, and
failure to cleave c-Met into the a and B chains (Di Renzo, MF, Olivero, M, Martone, T,
Maffe, A, Maggiora, P, Stefani, AD, Valente, G, Giordano, S, Cortesina, G, and Comoglio,
PM; Somatic mutations of the MET oncogene are selected during metastatic spread of human
HNSC carcinomas, Oncogene, 2000, 19, 1547-1555; Ebert, M, Yokoyama, M, Friess, H,
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Interestingly, there is some evidence for interactions of MET signalling with the Wnt/beta-
catenin pathway frequently upregulated in colon cancer. MET can be activated by

Prostaglandin E2 (PGE2) and PGE2-activated c-Met associates with B-catenin and increases
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predicts tumor stage and clinical outcome, Cancer Lett., 2007, 248, 219-228). Thus, increased
c-Met signalling is a common occurrence in early stage CRC, but with even greater

expression occurring in advanced and metastatic disease.

Cyclin D1 (CCND1)
CCND1 belongs to the highly conserved cyclin family, whose members are characterized by a
dramatic periodicity in protein abundance throughout the cell cycle. Cyclins function as

regulators of CDK kinases. Different cyclins exhibit distinct expression and degradation
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Basal membrane and extracellular matrix represent two physical barriers to malignant

invasion, and their degradation by MMPs plays a key role in tumor progression and metastatic
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vV
affect 'Jg;%lf %’ract&\;/l't:ylgrggt’i&(eer%é)t %lel%‘lga?% blndglg&?(r?tﬁé; R%% éaﬁy\é/l mus, apart from
the provés®P@iveRSsthenplpticd dﬂwtﬂeuma:mchlyniayplmoam ipdptidea ey Reiclderm the

are conparable to thgse elicited acute viral
mventqr:hfn@tttdiedwgoyemtﬁmdaolypers@e) whigh i 411 aes the, amunosprid seqisnces or a

pomon%}lvgn Qﬁérggfgsr%{;grﬁchAg was sel ected as a positive

contro antl gen in IMA The induction of HBc
peptide-specific CTLs will then be used as a marker

Itis fur%l%&@pwalfr}eog% %0%8 ?a@éeﬁ Srrg:(s:eentéjl gep?l es ’81at 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 the T-cell). The N- and/or
C-terminal extensions can, for example, be between 1 to 10 amino acids in length,
respectively. These peptide can be used either directly to load MHC class II molecules or the
sequence can be cloned into the vectors according to the description herein below. As these

peptides form the final product of the processing of larger peptides within the cell, longer



The pharmaceutical conposition can furthernore contain
addi tional peptides and/or excipients to be nore
W@RGeoet1is¥e, as will be further explai ned bel owwCB}PX08/006152
"variant am no acid sequené¢” of the given am no acid
sequence the inventors nean that the side chains of,
peptides @an bxamﬂ as woheThe pd:pmlesbf theenwenition raay be pésnyisies, tart dypically

they @ o3, 5p s H 00K PSS IR ICIRRTR, It fran 56,000, more

preferab§leéiUaf rlO%UEanﬁttEFEalw vt Bajoo) Irﬁtéﬁllhs tofake ht@ber of amino acid
péptide is stil e to bind to an HLA noiecule in

residues,utbs tpaptides| dfythe frvestior mexyhaxs fawgew dQOQ aeridupsi prsfesably fewer

than Shjgfe%gx%,g J?’{g% no e?%raswa?qw%erngle Zg e unst :A%cgorg?lgfy %?e present

inventibiTBFSN®RS, alMT&)n@ﬁUsitidrﬁé df Peptides raﬁﬁtvaififaﬁtb tlﬁ?dfiéoﬁ)wri@feﬁl the peptide or
sui tabl e MHC nol ecul e, such as HLA-A or -DR, and

variantthaganjcverll lleeatbtofrmtwm $and j100 prefarahly dgbucen; &énd 30, and most
preferréd déttvlg%(r} Cec?fé‘ﬁ{vﬁ §¥]§°§ g Fcizci@ 1‘91*“19‘& $4AmiRF R4, Se

exXpress a’ pt1 de cont al ni'ng
an am no acid sequence as defi ned |n the aspects of
the, inventj on. can derjved from.the databas

Conesmﬁt@ly‘ \@ggptlsltb%mgpc%Eﬁe S B;qs,a-qu?é:tlﬁg lef géaegpge of the invention

PhsRVhNagnchor residues formng a core sequence
are Oﬁeﬁjiylt ngh%(o ?he bi nding notif of the HLA bi nding

groove. Those amino acid residues that are not

I e, 1 0ECE P ATCRP AR IS AT PP ar'™ A TR L &0 o MHC

class IT 6RERES Atié befé*?&ﬁthﬁ@fhe%gﬁﬁéﬁhhtaﬂl&ﬁk Ak fcBfd HLACBInding region do
reactivity and does not elimnate binding to the

not subsshBaiinetToahe AL, ofapa peptdeom i spaciidady g |tbfehmdmgegroove of

pt.i de.,of i nvention t (
the MIBEPC 0 ilsdRicoPL T PRa B BERsRRY P T I atrenty
indicat@P hyPepti dgll bahdppledisted Ukt SlatgRe papiides m@ey daesmdeeqeslauy when
or a portion or variant thereof as_given.

encoded pyt Aeratpruslqotigansinge thase-laress pept eﬁr@giérheeﬁag@sme@éy suitable

t eptides are conposed of a "core sequence”
antlgenlé\g)%eﬁ%lng%@éft ain HLA-specific amno acid notif and,

optionally, Nand/ or Cterm nal extensions which do

not interfere wth the functi of the core seq ce
It is algq passible.cthak classiomi{ogen A hoash BRI hMEER Bl gpino acids
long, aI'ehg erRBREd 86 Cpgggdé g?ocxs&?é Fbm I-Uﬁgelj\?e}ﬁ‘ﬂgé oF %t&fﬁ% Thdtdhclude the

ensi ons , r exanpl e, bet ween am no
actual emtnons Similae togh]C DbsépHcﬂpltvpdsylt isTprefaarqdetpat the rmdueb ¢hat flank the
t her direct o, l.oaqd.MC c] ass | l.ecul es. o
binding giercin Brice RARTAl ISALE T i Deuids  REE ey to the
bmdm% Brob€ ofl ﬁﬁ:CMHE icRi3s Nesbduid6l Wpreéint tEHEHRRALItHEETL nor mask
ormthe final product of the processing of |arger

the sitep &tprefieslytic clearagenecessaty, tolespeserthe prthal @pitopsdiyeng pregessing.
as well. The peptides of the invention may be of any
size, but typically
Accordingly the present invention also provides peptides and variants of MHC class I

epitopes having an overall length of between 8 and 100, preferably between 8 and 30, and
most preferred between 8 and 16, namely 8, 9, 10, 11, 12, 13, 14, 15 or 16 amino acids.

Of course, the peptide or variant according to the present invention will have the ability to
bind to a molecule of the human major histocompatibility complex (MHC) class I or II.

Binding of a peptide or a variant to a MHC complex may be tested by methods known in the



they may be | ess than 100,000 in nol ecul ar wei ght,
preferably |l ess than 50,000, nore preferably | ess than
waoessand typically about 5,000. In ternms of PEFEP2008/006152
nunber of am no acid residdégs, the peptides of the
i nvention may have fewer than 1000 resi dues,
art, forpémmablh%efdmaﬁbddhmt}ﬁwanqﬂésdoﬁme present pnedntioabejow or those

descriop 5 Bt fon Qe e R Bts o et A NF8CRb, Kpapshoter i,
Kalbacé& H?Ft} ﬁrdsﬁqr SO MBREEIG ! eengﬁphs dRrafin ‘Rarngﬁﬁd RR%HfR0f HLA-

overa ength of between 8 and 100, preférably
DRBS5*8d 0 lvemd BRBﬂdlim, naletulassdelineatte rframl soltpeptidess Jalimueol. 1994;

153 BT aplRRegk o St StPhampvie i olPmeiief FIC TuBE G Vretms

Analystr9§§1'lél@-§§éd1ﬁ¢9 cOhiabt Sitdaept h@kara@meﬁ)Rm 9iphh@ Ja[rﬁmunol 1994;
often length variants. If peptide is Ionger t han

153(3)éd6hrhaj49_|,2MamcncS Stnmigle sk, dm;Q M4\, Jasameni J.e tnllgag!lé i Neppen C,

Y T S R L

epltopestuwbﬁ(ﬂi)lo?{dwx@ﬂf edlls 1hfPSscaJthidntW1thhlstdt©nﬁﬁﬁbilrﬂyE ldukocyte antigen
speci f to the ndln% %roove of th

DRI1Y; é|Fa<@sl\4F¢ WBPeb&ﬂ(g) &71t&76pﬁé§eﬁﬂr allgzzpFi em‘t‘é !\ﬁeRW Guenot
J, Vals%gt}lewgy h@l?l @g!lg g?:f’sg&?él Gid ﬁgﬂ?@%ﬁ&lﬁy b HHA DR molecules:

correlagsp acitlal rhyuméteid arthndeobsbgcwmqnol YnkExy eded. dé9953i1r8d(;‘5) 1847-1855;
t he | ar ger_ pepji des be fragnented, ui tabl e

o R P et SRS i sy for

measurm%cb?ﬂcﬁ 55 df %ﬁhg&p% cRbd heugiitissatdploRReisWeP Nnfindi®] Methods.

no acids long, are generated by peptide processing
1993;163(2)n208¢%j6r Bpgioni Rik4.obmapn dt, éiondei taKalbadiendb Halder T, Frater AJ,

al..eni e. .Sm r to | ass |1 itopes, |
Dok 155 2 EBEL B9 T A Db RESORHERR bl FRbBR B ghocne
responde§ As Q14 (ot sudEsptidllith | résigthhRClo ttyE@ I1atihBetdsy aﬁﬁlyhbﬁn disease
peptide to bind specifically to the_ binding groove_ of
discordapfe hymanctwies, mopwbes|diabstic t wiger é@@nHLAhané{ﬁlﬁﬁF@lQ gnice; Int
he sites for proteolytic cleavage
hnn“mhgggggbr ?89232686 the actual epitope during
processing Accordingly the present i nvention al so
provi des pdsyldes and vari ants of cl ass .| epitopes

Addlthﬁlgw\hgm ée‘rgqlqlal]yeh)@@tﬁd éfregg@s,\gféﬁngloamdsﬂ_g@t are not necessarily
0
formm% méﬁ & gggﬁd@%rt] gf#gptﬁjorg as QH%@FEB?% ’f&;_ ?Iﬁltrs?rg)]l_%rcule]ssbut may,
neverthetesé, Gbeampnaamcuoctsow@é fmoarr e:fﬁplehh 'mtlpdpd:tlamofdhe yaptidenaccording to
accordin he sent | ntion have the
the presgof mvpyﬁ &)& B none & p ment ?f]ge REGSER 1%?1'51;0n the peptide of

the preQérﬁtlﬂg&ﬁBﬂtlk Ri fsfoh 1M %l&%@?ﬁsés $or! eﬁfnﬂlé the 80 N-terminal
Binding of a peptide or a variant to a MHC conpl ex nm

y
amino gads efsthe dlky- Dﬁaah@ml -dsnomipted invahientrchairf @33 eyuethp ifellowing “1i”) as
derlveqt ﬁ'@éﬁ{}\ eﬁeg bgiwj_% v ggs)é%?lpxllue X(Sd2®7p(8‘teru%m M., Mach, B. and

Long, E.O. The complete sequence of the mRNA for the HLA-DR-associated invariant chain
reveals a polypeptide with an unusual transmembrane polarity EMBO J. 3 (4), 869-872
(1984)).

Preferred are pharmaceutical composition, wherein the peptides have an overall length of
between 8 and 100, preferably between 8 and 30, and most preferred between 8 and 16 amino

acids.



described in the literature for different MHC class |1

alleles (e.g. Vogt AB, Kropshofer H, Kal bacher H,
w2008 Ranmmensee HG Coligan JE, Martin R, PCI/gB29d8/006152

notifs of HLADRB5* 0101 an@d6 DRB1* 1501 nvol ecul es

delineated from sel f-peptides; J Immunol. 1994,

153(4):1665-1673; Ml cherek G Gnhau V, Stevanovic S,

Rammrensee HG Jung G Melnms A, Anal ysis of . Lo

In additipn theepepide pr varians maydre mpdifisd Surthesite, praproyg Atabpity and/or binding

o M ARt SO 38 Mo S ision o
a peptilop@pienés aopaglh dnbw in Az ait d8d iBelubanfor Mxamglel, siixoimaroBuction of
Protti MP; Melanona, cells present a MAGE-3 epitope to
reversePoRiidg bends or senpentidedands; n associ ation with
hi st oconpati bility | eukocyte antigen DRI 1; J Exp Med.
1999; 189(5): 871-876; Hamrer J, Gallazzi F, Bono E,
Thus, #&aordify\to Gmettet adpectahe davimionPproNalgy aZpharBiacegtagl icamposition,

.F:. Peptide bindi,ng specificity of HLA- DR4 .npl ecul es:
whereif e, Jegist @ RAPOAE PrEATHRL bEhdsy p-PERCROBgRT at i on. )
Exp Med. 1995 181(5):1847-1855; Tonpkins SM Rota PA,

More JC, Jensen PE; A europium f]|uoroi nmunoassay for
In a reyrzsespantidg bond @migo a¢idaasidepsrare sotcjoinpd byl pewtide (-CO-NH-) linkages

gl roteins; J | nol t.hods. 1993: 1.63(.2) .
but theSpgp RO et B e REAMICORR RS e fpade using
methodsirid@n ih theraat, efor AlampleUsikh RS thdsesddserib¥d inFMrdrd eRAL (1997) J.

Al t mann G utam c acid decarboxyl ase . T | ynphocyte .
Immunpk d §8n3239- 3230 tncarragatgs haredn, By: &pferenre-i khjs approad) ivglyse making

pseudoh%ﬁ%&? %ofltaﬂfli{?%’ gfr)]z_ﬁ%gs mloﬁﬁ%z& Ba&ébﬁﬁésﬁéld@%ﬁ%ﬂhtaﬁon of side

n tw ns, ese diabBetic mce an
chains.t MeaRge ret caln{1997) Ishowl e nfol . MEE9&inf 17) hdlp&sc&ll 7&@$ponses, these

Addjtional N and/qr C-terminally | qca retches of
pseudopehtides 2k vsTuln Retrarvents Pipbides sopiaiming E\ﬁﬁ@é bgads ingfead of CO-

NH peﬂr%g? 138 %L?Pfﬁmhb@}nc;réj%fshﬁ’ﬁ‘ﬁ) tedlysgpi t ope for

ecu ut may, neverthel ess,” be inportant to
provide for an efficient introduction of the peptide

A non BNl btk trofer S orbadH: CHSSnrCHRCHy ChHgelocH:- -
CH(O}?gth,eanﬁr- BD-i OHR&L S@fesi Fateht UBI7AA5Providbda \WHthdY for the solid

rises, for e?(arrgl e, the 80 N-termnal am no acids
phase eynth¢sés laf An@Rpeptidegénndss 63i1aNED impahipgnatide ehinins (@B, involves

in, the following.,"l,i" ri r he. .
polypedlisn SintRie@tbY St aPEs BB YT ot BERESE B pymtpsised by
reactin@ Bl a@itOaldéhyde ahtl @n afifd &li€ irsthe pesserceodt NAENBRYA f or

t he HLA- DR-associ ated i nvariant chain reveals a

pol ypeptide with an unusual transmenbrane polarity

Peptidégwgp%isini thé gequ%ﬁge's%%%hé R8fdn 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' amino termini. Likewise, an acetyl group or a 9-fluorenylmethoxy-
carbonyl group may be placed at the peptides' amino termini. Additionally, e.g. the
hydrophobic group, t-butyloxycarbonyl, or an amido group may be added to the peptides'

carboxy termini.



Preferred are pharmaceuti cal conposition, wherein the
pepti des have an overall |ength of between 8 and 100,
woe@botsil y bet ween 8 and 30, and nost pref er r BCI/EP2008/006152
between 8 and 16 am no aci @%.In addition the peptide
or variant may be nodified further to inprove
Further$ hl&bé}btidey ofiti iaveriondhagbd ynkltdsisedtcealtelr digeit sterdd canftguaation. For
stron i Mmmune respons Met hods ,for,such an .
examplgfhe lisames ! ghe g1 POt Plibe 2B ATd reyidues,of the pepfideimpy be used,
rather thif o L9 - isgﬁlegdﬁm ffﬁ{he?xﬁméﬁs@ onk N th@tahﬁﬁb' %U(pfésf?lfues of the
reverse pepti non- peptide bonds.
peptideacafotteti iyehtiomamosshde ad:;stamted by omevehtthe nwgii dmosl\ms nan-naturally
harnaceu i cal, conposition, mhe&% n the at | east

occurrfig LA ToAR e (eRICTS U B B Y S Hanciepepe stabilty,

bioavailbYIRY 28R BirdHifs &%ﬂ &m% a8éhfitRS irefSorl € not
joined by peptide (- f | i nkages but the peptide

bond is reversed. Such retro-inverso peptidom netics

o B R, SR TR A ey o i
specifid hRI0 adids! ¢THeR HeforkSéh aB&3Gymikedts of MEO MePridd. EBxdigples Hor such
by reference. This approach invol ves naking

modxﬁq@éleusj afseyell kagwaontthe ﬁﬁr?gldcqﬁﬁﬁg@ﬁlarlﬁ%P Bt ﬁgRt fandblad, Chemical

Reagenl?;gfo% %?(Stgmt I@I%ﬁ f%%g%’gfhﬁg%gi,\/e%k% r29 yvhie d?#ﬁh&ﬁmrated herein by

referenc€|Chehtissl ansdificatidnesfamine udaisdptludashuarie nos Bifnited to, modification
Retro-inverse peptides, containin bonds i nst

ad
by acylgtiomaMpidinabiondryidyition,of lysiag heivecdkdaisw, figRiobenzylation
of am1ﬂ_EH C%%)-%Rlilmihsz 46‘ @Q{h gr?e Q@}&nﬁéam& 8TN@S§”BJ11ﬁie modification of

carboxYIHEIOhpCldRd su@h}'drﬁl-mﬁd}ﬁcam tbg dpesfomings aPidt exidation of cysteine to

cysteic%’?hf E%éxfllaglo ' onllalgrec?}élﬁl( H%évaglgﬁ%g I(maléqg %'_Bu)feﬁh(?lglﬁphides with other
thiol cQﬁﬁbMﬁiﬁRt irfgtioRavith  hiAfimideY LamRdxyRethyRedhl @8t iodoacetic acid or
synt hesi sed by standard procedures and the non-peptide

lodoacetsmnmiesﬁpdt dackdnsexdatign ethcayanaje ah abkaling pHL @Bhwﬁél witgogtnlimitation

et B B5aEh e LB RRER"S bR RS TR g Protocols I
Protelnaﬂlﬁ)étﬁée BYs. @ liguntehels i(Zohd Wil &ageihs NINBI95cPE00) dot more extensive
upshgresent at their am no and/or carboxy termni,

methodt%b)gérm B to ¢hemigalanedificationof profping. ¢ v
bi oavail ability, and/or affinity of the peptides. For
exanpl e, hydrophobi c groups such as carbobenzoxyl,

Brieflyd andification of-edgit arigingy cesidhees)yih @oteimssis neienbbasad dedthieoreaction of

the pepti des' otermni 'se, n, acet roup
vicinal o dicggtrpl uapgwy}lﬂ& caa%orewk'é U ety @etaagéaetg 1,2-
cycloh xt&ﬁecﬁglﬁg %% m ARt ST exAdPietis Qﬁ@{éa&’lor?ogmem'j@glyoxal with
ydr ophobi ¢ group, t-butyloxycarbonyl, or an am do
arginingrresiguesayCysteineldad be mdbfigk prithies'concomitant modification of other
nucleophilic sites such 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, Sigma-

Aldrich and others provide information on specific reagents.

Selective reduction of disulfide bonds in proteins is also common. Disulfide bonds can be

formed and oxidized during the heat treatment of biopharmaceuticals.



carboxy termni.Further, all peptides of the invention
may be synthesised to alter their steric
waeawblotiseat i on. For exanple, the D-isoner of OPEI/BP2008/006152
nore of the am no acid resiBslues of the peptide may be
used, rather than the usual L-isoner. Still further,
WoodvairdlseRedgean & ahiayt fbe aseidn amddyr ﬂxbiﬁgegluﬁmit:hmid residues N-(3-

.__peptjdes of the in on. may be su tut.ed b
(simerbimialroRy b <HocRediRAICE i BE USRI ool Rge A puter rossinks
betweeh 83y I Residlit bid & l&ﬁlﬁl@s‘é&chreﬁﬁluéhese may serve to

I ncrease the stability, bioavailability and/ or binding
action of the peptides of the invention. Siml arly, a

s DRIESRP 1ol Ghobf FRAGRE LA FSERIUES in proteins

HistidiReé Bs0%e Rbdifled Wik IRy droRyf-2tdgemept | de. Exanpl es for
such nodi fications are well known in the art and are

sunmmarised e.g. in R Lundblad, Chem cal Reagents for
Modi §.i | r
The reacg 81}1 ﬁfé i} rsmgrrg ld‘g]e%haél(ra&the%bog a.r?g}p é(l;(l%n:p Eef%ggxﬁlqc@? st GR binding of

peptldeﬁw lsﬁﬂfzib%ﬁ lof) theOfrogsliniking of ﬂﬁ)thﬁﬁb@ﬁlﬁs Husiriesis Rl site of attachment
nmodi fi cation [ ati on, am di natj on,

ted
of polyﬁfybxlmgflwa@ha@ﬁtm maipsisie of m@a waliQreinghg glysatigmof proteins.
trinitrobenzylation of amno groups with 2, 4,
6-trinitrobenzene sul phonic acid (TNBS), am de
Methionindiresidadsi iarproteimsarah deyinodified peittaad. dbadeyanide, bromoethylamine,
nmodi fication by performc acid oxidation of cysteine
Chlorar?‘&egyst eic acid, formation of mercurial derivatives,
formation of m xed disul phi des wi th ot her thiol
conpounds, reaction with mal ei m de, carboxynethyl ation
Tetranitromiethaoel atht—accty,immdam'le tovbraesst ﬁm tie mpddfication of tyrosyl residues.

Cross FFBRETR Tl et Sl o P B0 crogen

peroxidefdopp&donerson is referred to Chapter 15 of Current
Protocols In Protein Science, Eds. Coligan et al.
(John Wley & Sons NY 1995-2000) for nore extensive
Recent %d%g%%gtﬂgéﬁdﬁﬁboﬂ 9t E&P&Eﬁ%ﬂ g%Le ﬁl'l\f bl%gﬁdsﬁgmﬁfmlde 2-hydroxy-
5- mtrolbdiﬁyld besmide o Gtisbh®- 3-medfytlen(zbm&eplhamylmheamepeHnndolef (BPNS-
vi ci nal di carbonyl conpounds such as phenyl gl yoxal ,
skatolep 3. put anedi one, and 1, 2- cycl ohexanedi one to form an
adduct. Another exanple is the reaction of
met hyl gl yoxal wi th arginine residues. Cysteine can be
Successtol hfddifcbavibn rufuhenapcutimpxtomins amndiipeptodes i with FEGiheften associated

. nucl e and | sti.di ne a
with ar, SSERHOR Of 1S BRI or Ml SRem RS f skt dn ¢lppfeldehyde,
polyet t@legls}%lf Hiadyl 48 aﬁﬁ ﬁﬁﬁhﬁbﬂﬁie Ehﬁseuefaﬁlth@qxégarﬁmr 6€ hydrogels.
em cal Corrpané igma- Aldrich and ot hers provide

Chemigahfrandification afral isffor immagetherpy delofien iaghievedi by tdagramylation
de bonds in proteins is also common.

) f disulfi
Wlthp‘%lisgmfc?@ onds can be

Generally, peptides and variants (at least those containing peptide linkages between amino
acid residues) may be synthesised e.g. using the Fmoc-polyamide mode of solid-phase peptide

synthesis as disclosed by Lu et al (1981) J. Org. Chem. 46, 3433 and references therein.

Purification may be effected by any one, or a combination of, techniques such as

recristallisation, size exclusion chromatography, ion-exchange chromatography, hydrophobic



formed and oxi di zed during the heat treatnent of
bi ophar maceuti cal s. Wodward' s Reagent K may be used to
woreevhyssspeci fic gl utam c acid residues. N-(3-PCT/EP2008/006152
(di met hyl am no) propyl )-N - @& hyl car bodi i m de can be
used to formintra-nol ecul ar crosslinks between a
interacliSi BRrohRSogiishyanand® QhduaBy) Creveisd-phasd duigh Ep@formance liquid
Di et hyl pyrocarbonate is a reagent for the nodification
chromaigerpphist ysing e-g casetonitsl/watep gERESNE SCPaFtoN; di ne can al so
be nodified using 4-hydroxy-2-nonenal. The reaction of
| ysi ne residues and other a-am no groups is, for
AnalysBxéfifiptidesmay bk cartiddi dutiusigg ahinplepdri chesmatograph aelestraphoresis, in
. the cross-linking of protei E@?/ pept i d,es.ejggﬁﬁe i S thrla1 )
particulgr ¢ eapgfary ¢ elgetrorbrrestss 59bdy PRISRy PEFRSigNY drevprse-phase high
o i C o - - I ti '
perforfFE1iqtld EpRimaEbAL: PRRGALD {BSR YRS L8 130jolysis and by fas
atom bombaddinenit (FAB) enags spasttoacaicamalissis, s ovadeahy AlbDhend ESI-Q-TOF
chl oram ne T.. Tetranitronmethane and N-acetyli m dazol e
mass SRESHOWETCANAYSr t he nodification of tyrosyl residues.
Cross-linking via the formation of dityrosine can be

acconpl i shed wi th hydrogen peroxi de/ copper ions. '
A furttRe eeprct of e éaveption ipeowgw 4 ingeleicorridi(egr pphyopelgatidrlaacoding a

peptidegcﬁce}%figlfétbogﬁﬂglsn%%g{igd. Prd %bly%hgl%gtri Zthay Be B! gt. b‘fvb&nc@ILJA, PNA, CNA,

RNA, eithlf SifiBle3 afi®loh Mbuble s#amied| ophaivel drastabiled)fodts b golyaucleotides,
- (BPNSskat ol e) . Successful nodification of therapeutic .
such as-gtReilyryclaptidesepith darhogphasothiats backbpney pr £eBbEIakiong thereof and it

may or\é\’lrntggslﬁqicﬁﬁaﬁg?%t?&sosfo ﬁ)!ngcéél i‘?tcﬁaéésl ﬁ)@ltilé lﬂg@ﬁg%\gd’){‘ Course, it is only

roteris wt ut ar al
peptidefs cdoylgiri]ﬁing emaghlyyta @bcuﬁ‘ifag L@(ﬂgﬁb &wl‘ah desfdllesrg'biﬁhledil)hjen:iltarahlye«ﬁbcurring
. for e preparation of hydrogels. eni ca ) )
peptidenpefids; st snsadale A %rr@éx@c{eegg?-nﬁu%{ E@%;ﬂsvgcto?fi gy invention
idAGH! iBY vEAbPAPAbRL 4 pistiflg B bt 53BPARKE to the invention.
prowd%e%%ee?%ﬁ%l,g pept ?g{easé and vgr isén%sq;(og}t%)%?east thosg 0 the fvention
Expressiontvactors forpdififeraaie cell rtkpeseare be¢lhvdaowaninnibe st dnd can be selected
h I esj dues%;. ma%/} be synthesised e.g. using the
withou C CEPYHRFURYbde of sol i d- phase peptide synthesis
as disclosed by Lu et al (1981) J . Og. Chem 46,
3433 and references therein. Purification may be
Generally § ghet BINAyis dnserigd einta an expoaspion acactns, sich agchplagméd in proper
. uch recr| [ L] [on I: i on .
orlentaﬁ%x} %nnggﬁ%réerca 6%a§§na% %%r_ﬁggérheé( 6C§SI§ﬁ.r lgﬁl%{:éégérrgp}W’DNA may be linked to
the approgfioehensetiptienal CAndo frafdlituial aggElpoyy aodtrol sualebdide sequences
reverse-phase high performance |1 quid chromatography .
recognised ry &hey degigast dinpt: ralthowgh awclyreeatrels ke gaperpilpravailable in the
expresst é’c%rSTHé vORHtis iHH%{legd ﬁﬂg Eﬁeergosf’{ﬂro ﬁ&lcfam {Echniques.
ayer chromatography, electrophoresis, im particular
Guidancapiah | &y fovadee g r apSambsiok, etsal (I98PhMaearar Btdringy A Laboratory

Manuaf, %%ﬂ; %ﬁ)rirrlgel\-/lgrrb%? 2 cz)ir%te()r)b,lgoqd Spring Harbor, NY.

In a particularly preferred embodiment of the invention, however, the pharmaceutical
composition comprises at least two peptides consisting of amino acid sequences according to

SEQID NO 1 to SEQ ID NO 15.

The optimum amount of each peptide to be included in the vaccine and the optimum dosing

regimen can be determined by one skilled in the art without undue experimentation. For



performance |iquid chromatography, am no-acid anal ysis
after acid hydrolysis and by fast atom bonbardnent
W@ PaBp1i8dss spectrometric anal ysis, as wel |l asPGHEE1008/006152
and ESI-Q TOF mass spectrodetric analysis. A further
aspect of the invention provides a nucleic acid (e.gqg.
examplp,othenpkcﬁtﬁletdrdﬁé variamtdinag t® prepared dopiintvavenous (iof.) frjection, sub-

cutaneqpa CRATI SRR SPIMATTE 0. ISR HHUBPEPaes!; iy, injection
1ntraml.%Eu1Q15l iy, Z iffEctind Pi’éfé§&ﬂrcfu@€srﬂf pRhtidOinydeHieh Rt §.8€8d., $PSm., and

ol’ynucl eotides with a phosphorothiate
iv. Prelﬁmddbones of DNA rijentagn aned.dt,Hanesfk., apdand i. wonsﬂs ofgye. between 1

a0 0L S 5 S| 338485 S Rl A By e v iven

and will&epéRd fr¥mOGiE YedpebiGvepapiide % IDN AeBosksest thiy ﬁﬂ?e yere successfully
natural ly occurring peptide bonds are encodab

usd oyt el Gunsyis i [Aaodal o Cinspe Ml Ko %8, Rtarkowsii-
Gr1msrg§ (? ‘fen& oalugsl\/fjml" Xl?sreF%sH\gBllé/re%o%ZHE?e%a?Ae C%fudemack G;

pept 1 de accor € |1 nvehtion.

Telom&%&rﬁﬁﬁd@ﬁac‘éﬁﬁh@h‘sa f)lﬁHse L0 § sftﬁcl}emtpauehﬂs witpesh-anell vel lung cancer;
known in the art and can_be sel ected w t hout. undue

Cancere ipaunele Angungther. G@H%aﬁﬁ@ﬂ)i%" Bt M. SiaehlerdAs ritgnzl, P. Y.
Dletrlcﬁl,nr.eé{ﬂélf S&' Hgfe\él?ﬁo;? 'y, Bk hAafVIag' ? | AL ey I, ) Sk )&l Frisch, C. G.
ori'en

i‘'onan réct readi rame fof expression.
Stief; Al opec &bshstydy tth eviENAtenthy sbfety amk adrrmmogdm'acia’ppf ther peptide based

transcriptjon nd tra tj.onal tory contro
cancer ﬁ%F&F@&M‘géélséﬁgﬁé‘é%etlpgg% %@Haﬁv\]? %@Jﬁesi red host,
al though such controls are generally available in the

expression vector. The vector is then introduced into
The inveméivé pharmawcmu@h cemansiaom may drendagupiled sGoh dlaatdhe selectipm, number

andsor RSP BoptReetntn, st Sppo i A e, Shiko pay adb patent
specifiCHod ir@4rice Qhé'@i&@ Vseleé\%n dfpeptiBey danCBd @lillad By ekprebséh patterns of

enbodi nent of the invention, however, the
the parpmapmrmm & givenoigsus ite iaweidsidepeifesss The sedessiontmay be dependent

from tlf)g pgg e%ﬂ)e'\%s ﬁa%[clep %ﬁ%thle%ﬁh%ﬁltg%e hsa?e(alui ﬁﬁ'grnggrgr%ﬁféﬁglell as the

status 6t disyabé,darli@ theatinBed tegiaerisn tltehﬂnmam: staeusagflthiehgatient, and, of
tinmum dasi ng regi nen can be determ ned by one

course.dh HLdthaplobRE of e Rt HuriRTEgEs ébﬁp‘é%chmca?rida}g to the invention
can conftgﬁ%ﬁaﬁﬁhﬁhsédqgon?ﬁ&\tehg a&fordlﬁ BB St ?[S%ﬁ:ﬁ%? patient.

TG
I ntravenous I nj ect ﬂé @‘Ed cut aneous
Examples Jae@dlffunentlaltttmdﬁa)ﬁpﬂpu@es abc))rdmg m:themxpression of the related TAAs

i nt.ragperitoneal (i.p.) 1pQjection, ntr scul a .
in the Pﬁﬂl@ﬁ% ertienprgmenediterbaS Bre i prtetd Aip e o hptramens,
and adj@isttnents fr seconfary tfeafﬁlent@qujlobvlﬁ/g a fifse f(ﬁanQﬁ‘ sEIth €81 Batment.
injection afe i.d., i.m, s.c, i.p. and i.v. Doses

of e.g. between 1

For composition to be used as a vaccine for CRC, for example, peptides whose parent
proteins are expressed in high amounts in normal tissues will be avoided or be present in low
amounts in the composition of the invention. On the other hand, if it is known that the tumour
of a patient expresses high amounts of a certain protein the respective pharmaceutical
composition for treatment of this cancer may be present in high amounts and/or more than
one peptide specific for this particularly protein or pathway of this protein may be included.

The person of skill will be able to select preferred combinations of immunogenic peptides by

testing, for example, the generation of T-cells in vitro as well as their efficiency and overall



and 500 ng 50 ng and 1.5 ny, preferably 125 ng to 500
ng, of peptide or DNA may be given and wll depend
WO e@ai0138¢1 r especti ve peptide or DNA. Doses of P¢il/BP2008/006152
range were successfully use@tl in previous trials
(Brunsvig PF, Aandal S, Gertsen MK Kval heim G
presendwtﬂmkferatﬂd affinity 45l expansion oDyextme‘ -0dllsfomcérsah pSptides, and
er Eri ksen JA, Gaudeynack . Tel omer as

the fun,stegmqlwé of she imealisong. Ry mmaleng;the IEchdprquctb% (R adso examples
sl B0 o AB 5 RS Be SRS G TARGRY f TTARSbe i the purposes

as descBbedaboveP. Y. Dietrich, T. Eisen, A Haferkarrp, J .
Beck, A. Mayer, S. valter, H. Singh, J . Frisch, C G
Stief; An open |label study to evaluate the safety and
ita 9 Wifl el &ﬁn&lﬁwv@e% hasRboCRPRAEs, YREE pRderably 2, 3, 4,
A suitzblEblo8 g%é@(%trér/rfgeibul}ng (EE Dt 1 i 20 pHes, fivérk pRéferably
5,6, 7,i%9em, il\lelmmér b cEytloe B, 1<80h%amwldnffemaypdwdcmfpﬂh@dﬂeferred 6,

75,5 M S0 S R SO 0 Bl pepries The

length Sﬁﬂﬁqfe ti@d fr Use PRk icBAdeS %@duflé fhay 5@ rang @ﬁitz?dl@ PepthRe. ﬂi(ﬁ&ﬂtlcular it
sel ectlon of peptides can be guid ression

may bqoasmabtﬂs9mertmpuc¢famemulmb&ﬁ &imes or §- taerg¢rv mef 5 &-mey peptide or
i d si The sel ect on_may,. b e

12-merf {3 A4 GG o e JogE REIES atisq B R Eme e or 10-mer

peptiddd Qs tdeSattRe ih $hes attdched Mables Qrands? ¥Rl refefred ier MHC ¢tasoi-peptides,
t he di sease, earlier treatnent %%IHEHS t he i mmune

while 12+ g2 U mers agerefared far MBgclassfll p t he
HLA- hapl ot ype of the patient. Furthernore, the vaccine
according to the invention can contain individualised

The pepﬁwsu)rmmtsﬁtutac)wndmmg dr @apet sacdhe. rieany befadnhiaistered directly into

articul ar patient | e e dlff ent . anp
the pattsr@btm@e@e adleglediorgin oF o P SoJPb Sx ARl o iyor GB gfived from
the patlgﬁeﬁr 4 Ruh B caﬂhhé Wl'lll&r arl @ﬁﬂ)s%aﬁently'&\ﬁﬁﬁﬁ@fér&l' {8&he E)Iit?&ltt Sor used in
to personal allergies or othér treatnents, and
vitro tcastjlags & H&bnos)ufablpnsfhxrm irdenuype celbsademyad ﬁamthemmlnlg whidhrage then re-
. .rou r sche of treatnment. For conposition to be

admln‘ﬁ@@g%%‘eap%egsne for CRC, for exanple, peptides whose
parent proteins are expressed in high amounts in
normal tissues wll be avoided or be present in | ow

The peahdmmas be nubs&@t@ﬂw@m ©F epmbined M@thl mewtlr@ia@madwvant(see

hand
below) og Eé jn ceo%l?lrel%%oenswﬁﬁ x?)mgl ity Sﬁpﬁ’ﬁat egr (r)llolé)er a mlmstered with a

suitablé [@elive§ R§steiny €od Bdnifle iposcraes. cmﬁm@utie @ity ﬂléo be conjugated to a
treatment of this cancer may be present in

suitable, epiier sughay seyhede élmmaha@n%cyaewt ek pe fﬂarm%n K%?F Vi g5/18145
and L(]Ql%&?écgglj &rélly(egé r AL O;Y RE&*VW @O %ﬂi’ L3 §! he 'p@%tl'i@ey nlka? also be

abl'e to's
taggedpcmdfeer ﬁxsd)n(mntelrn at be nhybfid inmtecubg dihie peptiqdsi wiasse lBgquence is given

sting, for exanple, the gene i 0
in the RFF3eys TR e PPHED 10 Biilaled ‘3135 Oa?F@f{aGiPaﬁomgre fdgplation is
more effli@exﬁrlﬁ ltlief E&nOBf h@ﬁ)fﬂrmflﬁé’d Be- c%’l‘l@ PBSit0L f& thE 8pp&¥ite CD. Thus,
T-cells for certain peptides,” and
for MHC Class II epitopes which stimulate CD4 CTL the fusion partner or sections of a
hybrid molecule suitably provide epitopes which stimulate CD8-positive T-cells. On the other
hand, for MHC Class I epitopes which stimulate CD8 CTL the fusion partner or sections of a
hybrid molecule suitably provide epitopes which stimulate CD4-positive T-cells. CD4- and
CD8-stimulating epitopes are well known in the art and include those identified in the present

invention.



the functionality of the T-cells, e.g. by analysing
the I FN-g production (see al so exanpl es bel ow).
WeRWaI841 t he nost efficient peptides are thenPCOERIN6152
as a vaccine for the purpoges as descri bed above. A
sui table vaccine will preferably contain between 1 and
20 peptides, nore preferably 2, 3, 4, 5, 6, 7 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or
To elicifj a ampyine r;gmqng@gt 1Sf1mupl|l])épe?ﬁs§afr¥rtp éaclgde ﬁxc1glen§ thag render the

composjlt:icérlg Jlgorelgmfg.ﬁ Cﬁ’,]e?i*cd THE il P%Péd'eqeﬁmb?@i e‘ﬁﬁst;f the 1nvent10n the

er abl erent pept
pharmqaeqitldatl mtﬁpcISsmmﬁﬁlrﬂheﬂcmﬂpmxes avlaastione smlm,bldomij avant.

Adjuvagladre SypbraRs B BOGORCHIPY £Ahence g B R 156 g gRE response
(e.g., 1rﬁfnu§13- é'&gf)ntﬁ:g écﬁiﬁe&) by %21’ '®dnd Hedpe? B (Tih4ell® ko Qx’i aﬁt’f’géﬁe hnd would

Longer peptides may al so be suitable, "9-nmer - mer
thus bqoefmsubbeed asefdk st theb evtdicamehte oameapta@dlt'ﬁanbbmwnl San@blz adjuvants

preferredfor ss, | -.pepti des, | e 0
include] 354 BHE ngt iyt by OGP 56 A BTBL So AR BesASHHeBCG, CP-
870 89Pe@ﬁG¢ﬁI9S)C NESLIML €N)CSF, LIEROUICTY, Isdq\GRI0dY BREFARE IMP321, IS

be adm nistered directly into the patient, into

Patch, tI|$§, Rifgadudmmayng; ehipo IaP,y,W559,a;§mn0@hoﬁ3h0W1véipld A,
t. | |
Montadfls B7S 1348 g derSR AR 1 6y MRl S fok-032

OM-174s €OM-N197MPEC,0 ONTAK, PcpULIEDpuecas OS’ysfethPHﬂim Iﬁﬁcropartlcles
cells derived fromthe atient, which are then

resiquimpadNRhi &6V Besarasst 408 gen Yirus- IR Papios 0 i, BEGF trap. R84S,
beta-glﬁ S tpARIca)s| ryAc{?ﬁi Q851 GRS WgAﬁhM‘ v}\%’c}{}tech Worcester, MA, USA)

mine- sti’mu J uvant use
which cmmlbnvmi ifi@m wapdsmnnmmebadtermhleamracty ayd skithetic bacteha cell wall

. adm ni stered vvlth sui tab sy, m for
mimicsg gRhONET MR TR, B ety Dt Gl Bb S fess hduvants
such ad @nc%n?ﬁl‘ét& Ak Gn FRLE IQVI-CHE hrdrétenap! S’edefeﬂﬁ%munologlcal adjuvants
haenocyani n (KLH) or mannan (see WO 95/ 18145 and

(e.g., Ml epeihe foredendnth teld33ndathair preparatiaa. haSeibeen described previously

Oupuif 18, SF5ephS b g B SORAARY o e 875 BB D

Dendrid) @eBs SEQHRNGE \}aﬁcﬁé VRiuvait aher RitesRculanvigjetiion, @eB Immunol.
expected to stinmulate CD4 or CD8 CTL. However,

1998; 15&6(}1‘rul|8a27 ofhllisen A¥;elher mpds efaction affimmpmodegieal adjuvaatspDev Biol
Stand. EFR &fg IQXA_@ éleéjtgkl (? ShmtaH/b%pIé%ElmEQ\e rglp?flgklﬁlg% %Q&Eeen directly

linked fol; inﬂh&&nﬁgl gerititRadel INaigr&ions®Ay mPRGidaiss@es(ElH | TINF-ar), accelerating
nol ecul e suitably provide epitopes which sti mul at e

the magmatigso of tdendritic eelly nto @fﬁcln@t antigsn-preseating sellavfior THamphocytes
(e.g., dM%gPt §Pe anV\c,11 ]9'3) E&b 9%@'9 ts{;' {' &ﬁfg 1%0(9%5&%3({ herein by
Il Yy rovi de

sections o (I’ec e sui
referen&’pgﬁ the&nbi\lfet}()halﬁi IaB‘dmhgﬂtaE ieiMunpadjuvhie (E-£ell92) GOdbrilovich DI,
an
Cunningham HT, Carbone DP; IL-12 and mutant P53 peptide-pulsed dendritic cells for the
specific immunotherapy of cancer; J Immunother Emphasis Tumor Immunol. 1996 (6):414-

418).

CpG immunostimulatory oligonucleotides have also been reported to enhance the effects of
adjuvants in a vaccine setting. Without bound by theory, CpG oligonucleotides act by
activating the innate (non-adaptive) immune system via Toll-like receptors (TLR), mainly

TLRY. CpG triggered TLR9 activation enhances antigen-specific humoral and cellular



CD8-stinulating epitopes are well known in the art and
i nclude those identified in the present invention.To
W@R0g/0158ah i mmune response it is usually necesBEF/§P1008/006152
i nclude excipients that reddler the conposition nore
I mmunogeni c. Thus in a preferred enbodi nent of the
respondes \te At wide \tahletyphﬁaﬁ&geﬁs;tmdadmgqnpti@ or protéinranbigens, live or killed

nprises at | east ope su | e ad Adj yva
Vlmsesaﬁ?f‘éldglaﬁﬁléHé%“%sh%‘l‘t°ﬂ’§ﬁu%ffg€‘?¥l"8%‘i‘ Dahesgbafinde Lonjugates in

tadt ONA6re( fin O NEhaREROAGRSItic cell
o RGPS BN R0 Iy T RGBSR o

maturatort |agé ndlffarmhtmm dreshitisgbis enstate activatioaf of Tiun qelle and strong
resent I nv.e

eytotoidfyapeon (s HLEBsEe, e/ 1t React PhCRYThorbbelp. The THI

bias 1n@lhdéH‘Bg" 'PUR93§titnﬁxlatﬁiHJisl Madataifsd1dven B%%gféseﬁ&ooﬁ9&cme adjuvants
9, CyaA dSLIM GwCSF, 1C30, I , |'m qui nod

such as| aiumazrtmcmmsm Fre@ds adivant SEEA) t!s@ammallxprqumemﬁlé bias. CpG

I\/F59 hor, 1Y,
oligonup ST P TERROBERORIOSeul o @, bR B imimisired
with othéi&dﬁﬂvan%‘lﬁ Zorntlthtiohd suélvasldicrdfarticles, Qi Sarticks Tipidremulsions
vector system _PLG m croparticles, resiquinod, SRLI

or simifey forgplaiesse highdars erreciallyr RRSCISARET0p ARy Streng Jesppyise when

the ant\sétlfzzg'—is Itrélﬁﬁtl%g Takb g‘h@?' %C%%egég% ﬁmﬂ}ﬁﬂé“ Lé%)oﬁ ﬁ enabled the

antigendédsey eol b‘ermduwlpbﬂlapprdxymalbkyct\m palererf mughﬁudm dwith comparable

synt heti c bac cell, wal| th
antibods] P, T Ml e ASEIBR MAMGR IPCL I SpBK EXegRmeRss (Arthur M.

Krieg, SHRES eg§c pHEARN (S TINA ke PedePlo? TP | Rtifatfdr UNEiufe Weviews, Drug
Gw are preferred. Several inmmunol ogi cal adj uvant s

Discovémy, goo6 M5 -489 c Lk iSc PabrNole®d06,70T Bd eddseribesdthehesimbined use of

CpG oﬁrﬁp L,,aﬁ:ye%tfl!ﬁl(e)s? '_ﬁrl](gg{enh eel%nacﬂé ilé/l?xfeltd I\fncﬁw oﬂf@ §¥ (é'([))u %i{lcee% antigen-

specifiMniatfd fbspdttse DR REfintdreial gl filable CH@ @Ul{lﬁadt@gff& ishes dSLIM (double
adj uvant after intramuscul ar |niect|on | mmunol .

Stem Lappg Imngeempdulgtory byaMalegen @orlimh GERMANY) adu¢his @ preferred
compori%m‘%il & gha%ﬁlatgé\ﬂic%}’ @5‘1&13%51&%n OF 'th%ls%rgl:e%P ane}lggg ofifer TR binding

nes na i nés have

moleculssaclilayg RNTA WindingKEICR UpTLRfﬁ amdraa i TIR 6 eegr alid bbe usd|
mgration to | ynphoid tissues (e.g., TNF-a),
accelerating the maturation of dendritic cells into

LLsi: _ :
Other e?(fafngfés ?%\X%g}l'a _Fﬂ'aﬂlrsq R(lliéL 'Bgs &? be;lufnggcti .To %:\l%efﬂﬁ@&’l%yh%ﬁlﬁed CpGs
(e.g. CORBERHBPolyEEY (.8 cptdlyyCilIid)) rrmm@;t@ tacteriali DNy or RNA as well as

immunp i A GV St Rofies 355 Sekififhogbingtings, cyclophosphamide,

sunitinf! %de&@tﬁfﬁb"@eleﬁ%&bm 61 6, ditdededil 24adalaHL, Wde'ﬁﬁﬁl sorafinib, XL-
pépti de-pul $ed dendritic célls for the specifi

999, CPM&&Z h@zamubfZE&hHerAZDZIMmbmnembEtrpmhmmbmd SC58175,

which may VAR therapeu%cglﬁ;/ an%r as an adjuvant. The amounts and concentrations of
adjuvants and additives useful in the context of the present invention can readily be

determined by the skilled artisan without undue experimentation.

Preferred adjuvants are dSLIM, BCG, OK432, imiquimod, PeviTer, and JuvImmune.



418) . CpG i mmunostinmul atory ol i gonucl eotides have al so
been reported to enhance the effects of adjuvants in a
woawehn84setti ng. Wthout bound by theory, CpQCT/EP2008/006152
ol i gonucl eoti des act by acuivating the innate
(non-adaptive) inmmune systemvia Toll-1ike receptors
In a preferfi, eniBddimyntTihR9phatintedutic g gemesbsiflon9aceotdingito dire invention the
. enhances anti gen-specific huporal and . .
adjuvartely gelgptedshioms 8 O FPBUSHRS P&tSPINY-Siiviglng factors, such as
. . . . . e . il 1 ed
Granulb 3 MR b o SR PR (GHECRE, SR o
vacci nes and pol ysacchari de conjugates in both

0 | actic and therapeutj.c vaccines. Mre. . .
in & prélisEy VaRSdiprent SEiheeaBasrulite PRpoRERh afeirdingcp dhe iygntion. the
adjuvaxﬁii§ fiRiq@héation, resulting in enhanced activation of T
cell s 'and strong cytotoxic T-|ynphocyte (CTL)
generation, even in the absence of CD4 T-cell help.
. The TH bias induced. by, TLRI.st.nul atjon i I nt ai ned
This cqRERFIen Prioed B SAERGH PARBITAiah oads Dlindud, ffidermal,
intram@tulaP606ml dBinfytRues. ForaBisUthe PepliddsAhdtoptibnalBr 6@kl dolecules are
pronote a TH2 bias. _CpG olétggnucl eoti des_show even

dissolved et %Fpggjegvlgn@ ;?i@[qullyic !accfe@ﬁqbig, dtrg&rq:h—ly aqueous carrier. In
additio ,ot'll%d({gngﬂﬁﬁ%rne mﬂ:&rﬁalﬁt&%@l&%, %Yl?}mﬁ Huffetd) binc%in% agents, blasting
of Ul at'l ons such as nicroparticles, nano particl€&s,
agents, |dilpéstts eftavioatsp ibrieants, e1d.| Bhe peptites edn aissbe adritlistered together with
. especi ally necessary for inducing a stro,g{, response
immung saRuiatiag éHb§t§§;ﬁs,is§clp &% sytekiees %g};@_enswpe{;s in excipients that can
i t -'cmné CFROBS R0 draRBR B0 A NRivBR! HARAbook of
be useggrggg&%% ﬁgﬁ é%gtcé gﬁygeég%?om rg?’eﬁa)g&?wo&gr ders of 00k ©
Pharmavagtidal uBecipiintsh 3onfpdir 2008, ahmeticaly Rhaspacesigsalt Assheation and
ful l-ﬂose v%ﬁci ne w thout CFG i n zome exper.i mentsh . &
pharmacgytiqal, Prse- kPP sgMPPRIOR AN PE U5t &o 7 AT BIntiPRs PLgRhlaxis and/or
therapy CAPAGatSo@Cdr! chAddrOis didukey, ﬁre?&‘éblg‘@{C.Dr ug Di scovery,
2006, 5, 471-484). U S. Pat. No. 6,406, 705 Bl
descri bes the conbi ned use of CpG oligonucl eoti des,
nan= nucl el cid adj uvants and an tigen '
CyooffT B et FieCodifieral s BAE R 0L G 8 el OUE 8 mmc

molecul/ Ritherthan HRGntbkcRebraigh amepers itsdlt ThOIVMJ ahelddute BedMis located at
Loofg I mmunonodul ator) by Ml ogen (Berlin, GERMANQ)& o
the cellyriape pkamaniigen preseatingeidb ddHs, apractivgionrfrilkeistanéy possible if a

o > ; . nti L . '
wimerig STREIEL o BF e e AR gl RUET R APCR: BRerlc Comgspondingly, it
may enhftbeahe Thhukufe raporse SOHndtonlysthe . peplidecis vsxd fplaesvdtion of CTLs but if
... usef adj.uvants i ncl but are not limted to
addltloeﬁgfnéﬂé‘éﬁ Wt%ﬁgarqspwlveﬁﬁc(@%?ﬁeaﬁ gy a), Poly(LQ
(e.g. polyl:Cl2U), non-CpG bacterial DNA or RNA as

well as i mmunoactive small nol ecul es and anti bodi es
Thereferacln as preferdedz etpbodohémethe phacinegsutisgiheorpesition according to the

TN R Y, TE S X oo

The antigen-presenting cell (or stimulator cell) typically has an MHC class I or II molecule on
its surface and in one embodiment is substantially incapable of itself loading the MHC class I
or II molecule with the selected antigen. As is described in more detail below, the MHC class

I or II molecule may readily be loaded with the selected antigen in vitro.



999, CP-547632, pazopani b, zZD2171, AZD2171,
i pilimumab, trenelinmnmab and SC58175, which may act
W b@papset i cal | y and/ or as an adj uvant. The an®CREB208$16)6152
concentrations of adjuvantgsand additives useful in
the context of the present invention can readily be
PreferabBt the rhaathaliyn cbié 18dkis | draths ar tedaead levélhauhasuredueed function of the

TAP pERESATAROTRS SBEbIpSCHoBRichaAtk Jik AR pRBUAR Sgnoporer include T2,
RMA-Phid Blds8 ﬁmﬁ! TRBls {Hé_errél&?m@@&%b&?éd WRIBRSn Hfcessing,

accordin the 1 nventio he adjuvant is selecte
fromthe group consisting of colony-stinulating

factors, such as_G anul qcyte Micr.ophage [ qny .
The hush pgpids REPECEGreq G GG | 2 BASF S I yhe Aficrican Type Culture
CollectrE 1280 £ PaBARRA DBV, FSckVIR, MAYIRE S0B52AUSA0 RS ¢4t@Idgue No
according to the invention, the adjuvant is im quinod.

CRL 1982;stheoRpwsephilanell dingsSchngider piae chiepgilable from the ATCC under

Culof LS A8 1 B AR IO b PHPEIRL s Limagren

(1985) DER%p.AdEd. 62, PP43. OMNiekd Yel PG caleaGEl @5 ARG, dhd 80¢ ¥ethe lack of
or suspended in a pharnmaceutically acceptabl e, i
TAP nq@rle,rfaélrmnslesaqe&e@@p LMt lasy Ianbl%q thiepgptidgsaunder scrutiny used for

xRN Y0 AEL A, SHGLBUED e BUER BhDHLLET s v

clearly ttfibiite amtle, used peptidehe pepti des can al so be
adm ni stered together with i mune stinul ating
subst ances, such as cytokines. An extensive |isting of
Il t ; hdktRUGNs2 SERAMOSIHe! RdrifiERell
rotr L 8 Bkl O e e P SATOSIY) iRl e
autologehs demdritict ¢edlal whisle apsi pulsesi wBh aicntig@00 pepiids:. iTherantigenic peptide
may b SRR R AR B AP AL BB S G AL Prcsponse. T

cell thPARPHMhS AL ]1GHIRS Aendrtey 84K RAiscAGKP FRHERESréh a tumour associated
cancer ous di seases, Er eferably CRC. totoxic T-cells

y A
antigen(igTHisclosed dodviurpby @b ah (k9962 Ahe Pregiate 28y AV b 8A apdpljnaet al (1997)
bound,t éVHCm)IecuIe rather than the intact
Thepr?sg‘#%géhﬁ&gﬁ gen itself. The NHC molecule itself is
| ocated at the cell surface of an antigen presenting
cell. Thus, an activation of CILs is only possible if .
Thus, ig 3 prefered cebapinsat of theprosaet Wventim thenplarmasagigplecomposition
. j r : : ' [t e :
conairiiaf P 30 BREEL prCPAESEROTIL Bl Ut I A0 E i, o
instanct by tlecinethatiof exafiple®Ls but if additionally APCs wth
the respective MHC nol ecul e are added. Therefore, in a
preferred enbodi nent the pharnmaceutical conposition

As an ARFHtde8e Eﬂtiéeﬂepr%e%ﬁﬁgtcefl RYEBEQMrPdGr dsRMddn¥truct encoding the
contains at |&east one antigen presenting cell. The
peptideaifhe pelypclestide may ety {wiabkt palynusietide anfl)it isypiefeateldthat it is

capablehca)ltS tr{::jllrrfsducmgCtilgl S&%m!.lrit?cr céll thr{lglrggu I!ir?g ' the presentation of a peptide and

induction of immunity.

Conveniently, a nucleic acid of the invention may be comprised in a viral polynucleotide or
virus. For example, adenovirus-transduced dendritic cells have been shown to induce antigen-
specific antitumour immunity in relation to MUC1 (see Gong et al (1997) Gene Ther. 4,
1023-1028). Similarly, adenovirus-based systems may be used (see, for example, Wan et al

(1997) Hum. Gene Ther. 8, 1355-1363); retroviral systems may be used (Specht et al (1997)



its surface and in one enbodinment is substantially
i ncapabl e of itself |oading the MHC class | or |
worieouisel with the sel ected antigen. As is deskCT/BRW0$/6D6152
nore detail below, the MHC4¢lass | or Il nol ecul e may
readily be | oaded with the selected antigen in
J. Exp.\Med.o1 §&;, aDe3-abR Yy ahth Szabotombi an(1687) Bloadkmrticlenssliated transfer to

dendritifrgg%tljlg glgayl[ gl\é; |§ B g{s?(g ?"_I‘Sl.ltg;fgd?t;ﬁ ld(éB%FﬁQAIgO nf?;‘ﬂ‘t-"irll C Eé\f %’@21—%7'97); and
RNA nR§RAdo4% s @TRBAEY EFal (I ISER2 MEMad ANd 1yopophi | a

e Transporter Associated with antigen
Processi ng. The human peptide | oadi ng deficient cell

Geners iy e RS T o S B B B or e

inventiéP 8 . beUnfinitiiGed GRt 2lsRENE Manferlas1@3ds cbﬁlﬁirﬁ}i%%@ﬁmgéﬁ of the
cell line Schneider line 2 is available fromthe AT

inventiomdere.gCat aitrayerousty, CRintes@863iallyhe ingarperirmpally; c elintramuscularly,

. i i.s, described in Karre .and Ljunggren:(1985).J. .. . :
imadeg]. By SEsA G opally bR L peshi RS Koy ity by
inhalatiBRGér, byadgical@intigistragon.ack of TAP nearly all peptides

presented by MHC class | will be the peptides under
scrutiny used for externally | oading the enpty MHC

' l.. . .
oue 830 R £ OFDESELby R bl e i

The drig eksistabtey mdyhecamntdgiiy pesiaent iand madifestsaitselflémdnétastases and
.cells. Sujtably tq§ dendritic cells are .autolo qus
recurtings fROYF.o T8 VO] WHFLA G8 I6RIP18REE i HAO4R laﬁpmg%% ¥ treated by a

combinQﬁJt% bfj&rugg_ hed ﬂ{égdggi\%ﬁ eﬁldptﬁﬂltoiugere&ﬁ%n? Sft&NY ddbisedRleSeriod of time

antigeni ¢ pept| ch gives rise To an appropriate
often requied la rdegrents eombareitiont Héheegfgrey shngnaaspéadgolighe invention the
h dendritic cel.l s.pul sed vviéh pegitidtes frtﬁma tuHDur. ;
pharmageutica) SOMROUNY FeR PEUYFEE B SEYUPHIGL IR &1CO4f Aniiedssr agent.
The secbR8 aBsRThALl e Zfnintlored 8ot stteljor Wit Btandbus(yL ¥R the Parmaceutical
Prostate 32, 272-278. Thus, in a preferred enbodi ment
composifion pfthsriaxeniion; Avsimuitarcoup adpirdstratioa fanseg. be achieved by mixing

the pha%ngqr}pe%?iéatll B:%nplgégﬂltgr% | q?glg%lélggr\}éc{eﬁv%{ﬂﬁ g{égseeg&igd;j %}qﬁﬁgégsa%%ti if ®hemical

propertiddSit@&siBpadiibld. Renotlesr ey ¢ffa d@wman@ledudaddihiaratiohtietheaidnisistration
the antigen presenting cell conprises an expression

of the eQResiti ardh apligangen #genpoptthe samecay jadsnendently fram thgyroute of

. . ¥ . |. .

iRy U B NELA L A0 By UERSEALE, i e

while tHeusecdomdulahficapcem aight (s efoeninstahan gitena opalpt.i The aplthrmaceutical
i.nductjon of ipmunity. Cbnveni%ntl , .a nyclei.c acid of

composifien 65PN ﬁntllf.‘éi}cg g&’&fﬁ?}{ §1é91 pﬁdén stered within the same treatment

course D& onMfrRAt H;Q% aA/of Within sdoafat€irédileSt courses.
adenovi rus-transduced dendritic cells have been shown

to i nduce antigenspecific

In another aspect the present invention provides a method for treating or preventing a cancer
in a patient comprising administering to the patient a therapeutically effective amount any one

of the pharmaceutical compositions of the invention.

A therapeutically effective amount will be an amount sufficient to induce an immune
response, in particular an activation of a subpopulation of CTLs. A person skilled in the art
may easily determine whether an amount is effective by using standard immunological

methods, such as those provided in the examples of the present specifications. Another way of



antitunmour immunity in relation to MJO (see Gong et
al (1997) Gene Ther. 4, 1023-1028). Simlarly,
WQ@awaoiskus- based systens may be used (see, foPCT/EP2008/006152
exanple, Wan et al (1997) HWom Gene Ther. 8,
1355-1363); retroviral systens nmay be used (Specht et
monitofthg Qﬂegéﬁécﬂ of DxprtailyaechouhB6f the PhArmiR2ticah dorBpadition & tetobserve the
al (1997) Blood partjcle-nediated transfer to
growth of they tumoyr Freated apd{Qr Us KEUEENGsed (Tuting et al (1997)
Eur. J . Imunol. 27, 2702-2707); and RNA may al so be
used (Ashley et al (1997) J . Exp. Med. 186, 1177
In a fadr8a)larleprefeatedy embopinzentack uhé cpresand npysntiérorthef phdimaceutical
i.nvention containi n%}(ﬁ% nucl eic acid(s) of the
composifigr 1 Ysgthas hamiscapis red in a sinilar manner as
those containing peptide(s) of the invention, e.g.
intravenously, intra-arterially, intra-peri t oneal | Y,
The compbsitinnsoulasning peptides @aj@ppmld-gncodmgrrmcm pcifds gan also constitute a

tumour\?cggc![ahgf;rl ga%{:{ég *trm%Pf §? Iagﬂﬁ/m%tpregf {egﬁ}' ér eC g lplaéfent into the affected

organ (ﬂ@?@t&hﬁaﬂﬁlt orQipplibd ex Vivoar¥ @il PderivRa Hidhh SHESpatichtdfliuman cell line
en devel ops resistance to the drug it is treated

which gietsubsegrenthr @cgnmes@rgd inthe nelignto et useddnvitg tq pelegt fesiibpopulation
from 1r?ﬁun%g€egfs f@gbg‘%, gl{)%l hpeﬂ,g\&ﬁiéﬁ ?téegtlﬁgr?gkﬁ%cgﬁla Vs{téxje@go the gatlent
commonly treated by a conbi nati on of drugs and

net ast ases and tunours recyrring a a disease f
The copppsitian gf theiention ahey Recitied én a mt hqdeﬁgé HEatngn o GTise e s 2 vaccine

for can&ﬂ?‘i‘ﬁé Qirfcer hﬁy%%f@ﬁ@ﬁ&&a%avﬁ@gﬂgh IMERk OfantBeof the digestive tract,

phar naceut’| cal conposition is adninistered in
cancer o thjelnoddr, oectunt indharssccanderaott the agspantony gntt, bihast cwcandancer of

ent . may. be m ni stered before after
the cer it i AREBBFY VHIh PR SR ATTAERE FUBKS BHBULY BRI the male
genltalttt"‘fét' Eﬁﬁ‘%&t bPNhe ArinbAl trh@N @BkkRr 3ANBI tink3drdOBofe af¥sie, Chnd kaposi
be achi eved by mi xi ng the pharmaceuti cal conposition

sarcomaf melagoma wé the gkin,iyehmelproma @od dioarm¢lareie eyaganeer, icancer of the

i o ANPGRS M 5ho g . o

Lymphbha, (Nlﬁ‘pHSd%klﬂ NLyanghoiid, | zﬁﬂlﬂ 6felch@s Nfrefofabily Gefi@in€anday colorectal
|ndependent y fromthe route of adm ni stration such
cancer,t lyag caneerphreAseEABGET: @ancre@Wp%@iC% FPHOHAte tRBCST gRstE¢ GAncer, brain
Cancerr@ﬁs 13 1oglasio% ected while the second anticancer agent
i's for 9nstance given orally. The pharnmaceuti cal
conposi tion and second anti cancer agent may al so be

adm n tered hi n t e sa t ment course. but on
In the oot Bredrirecsep ol oL e MEOdaba BERS Gat Feie doconling to the

inventib®, ufh%e§acclxﬂ: ﬁ;th Ili{ﬁftlp"l’eg RRFfidd REnMressitine MreRtARRNt of colorectal

pr ‘ovides a nethod for treating or preventing a cancer
carcinoinma. d’rp&tabé)ntthc ompmnswngmpmdm msst ef lttngomreassmaqsd\tpeghdesaselected

from SERTITRGRL T SERIEENBOLT GNP e Tt Pior dentiicd on primary
colorectal cancer cells. This set includes HLA class I and class II peptides. The peptide set
can also contain at least one peptide, such as from HBV core antigen, used as a positive
control peptide serving as immune marker to test the efficiency of the intradermal
administration. In one particular embodiment, the vaccine consists of 14 individual peptides
(according to SEQ ID No. 1 to SEQ ID No. 15) with between about 1500 pg to about 75 pg,
preferably between about 1000 pg to about 750 pg and more preferred between about 500 pg
to about 600 pg, and most preferred about about 578 pg of each peptide, all of which may be



A therapeutically effective anount will be an anount
sufficient to induce an i nmune response, in particular
w@rooaotisyat i on of a subpopul ati on of CTLs. A peCHBP2008/006152
skilled in the art may easudBy determ ne whet her an
anmount is effective by using standard i mmunol ogi ca
pun'ﬁedrby NEPEC @idc fonasxdhange cmromajt@mb}iynaxtdw eppma ras| & svhife toheff-white

esent speC| ficatiaons. ot nitori n t he
powderoflig JYoRbilisatec s AIFACAY ISV 6@? i, ped %‘Hg?yﬁ?ﬁ?ﬁt Gaghhate, and is used
for 1ntr§(ﬂ:%gls g]e'cﬂg \Aﬁthﬁtp 36 BERaHEr xte@&sﬂﬁﬁl‘@ht}lt Pdorh REnpAIRIE. According to
treate Its recurrence. In a particularly

the prespmefm'enmm @r&feﬂedrmmbumfs of h@tmeesant/almhwncermbmh@ 1 and 100 mg,
maceu |ca osition is

preferabf BeVFen SPRGE (-5 i ERE 0 P STer G oD et 30 AE 5 800 g per

500 pl BERS1LAS. GGerl B @Hﬁ"ﬁb&t%hﬂﬁm@ﬁﬂ +Al F(Ppé}@&ﬁtdﬂtﬁé @ivdn value, if
tumour or cancer vaccine. It may be adm ni stered

not stateld didferénglyi Whe petsen p’ésklbl nwill berabls toladjust theachul @mgani afipeptide to

m cal | ap X VILVO cells der| .
be usec{S ﬁ%se on S&H?%b facéorﬁ %&h agef r CIXFIF]IBIe\,Nﬂ? e jmmune status qu tL Mividual
patient SHBRE Ghte BinbMnttSNTUMARI RSt s Pprédeftefahi £phrticQlar lﬂﬁﬁ,dof Bancer. The
vitro to sel ect a subpopul ation frominmune ce
peptideg f theeRresand invientop atiglirke prayided i piher puitpble forms (stenle solutions,
to the patient. The conposition of the
etc.) mgt%/dzoﬁigllghsﬁlﬁga% e used in a nmethod for treating of or
used as a vaccine for cancer. The cancer may be of the

buccal ,cavity and pharynx, cancer of the digestive
The phempaceuticah REsaraon Hdne BIestt AU CORMISIRREPtids cag/or nucleic

acid(s) oéccBRﬁn% &8 PieAk Rrefitibh A1 adrm' F’s@é@d Ggnge atle(h@n@xﬁf stffefsh€rom an
cervix uteri, vagina, and va, cancer of the uterine
adenonmataops 1 @ANECOMB diseasa it fis @sfsod;lhed rveitte thgenespestive paptide or antigen.
cer of th urinary tract ncer of t he bone and
By thlss%frlltce{ll HHH‘“RSb%Q?nsgé’F%B &H8%anona of the skin,
eye nelanona and non-nel anoma eye cancer, cancer of
the brain and central nervous system cancer of the
Preferrqdwr,%raoplcanan@bu@mlecrommm a¢eorglrmntesthe mwagkm,nvlugrm@ﬁbmmount of

o o 90 R bLARAT T2, Y LR ) 55RLe  penion o

expressﬂﬁﬂﬁé(ﬁ@{s)cac@aﬂﬁﬁg’ to HeOfivaiteonCainpREent JAsthe Ic@n@@ﬁﬁlah,ls/are tissue,
brain cancer, G ST or glioblastoma. In the nost
cancer Gﬂ@PéP?tef‘dlt'éH%@‘F ‘ment of the method of treatnent or
vacci ne according to the invention, the vaccine is a
mul ti pl e peptide tunour vacci ne for treat ment of
In anoth:ﬁl epitediraénteditiee mventionthefvacain is,a duckeiv acidivaecine. It is known that
onpr.i ses a .set of t.unour - asis”&% at ed .pepti des sel ect ed

1noculaf1916 mltg:_z{;pq iggei 1vaf:6mgégclp B A yacging, gncoding g pglypgptide leads
toaT- &ﬂqegﬁ‘ﬂ?e hegly be %&M&ét&@d%e&% e bhe%heﬁte ﬁft@lthecﬁf&?erd organ or

Thi s set I ncludes HLA class | "and cl ass
systemigelly,i catepplidhex pemt fodells eerivahframstbe (pemrmqn aa]nurhaas&tll line which
are subg%iﬁeﬁtlfxeté(iigleﬁistgr%ﬁqo e ];erlt?erHt I_(I)Br\{ls% s vito {o Seléct Aosu %populgtlon from
immune cells derived from the patient, which are then re-administered to the patient. If the
nucleic acid is administered to cells in vitro, it may be useful for the cells to be transfected so
as to co-express immune-stimulating cytokines, such as interleukin-2 or GM-CSF. The
nucleic acid(s) may be substantially pure, or combined with an immune-stimulating adjuvant,
or used in combination with immune-stimulatory cytokines, or be administered with a suitable

delivery system, for example liposomes. The nucleic acid vaccine may also be administered



control peptide serving as imune marker to test the
efficiency of the intradermal adm nistration. In one
w@20viocskar enbodi nent, the vacci ne consi sts OPCTI/EP2008/006152
i ndi vi dual peptides (accorddng to SEQID No. 1 to SEQ
with ard Qijhloant]s@:h \%ttﬁo&%é@@ﬁﬁ’e@ﬂﬁéiepﬁ@@@a&@nésoalﬁ)b@ utt 135pr81§rred if the
pr ef erably between about 10 nmg to about 750 ngy and
nucleicragidevageiat ey admiinist¢rod withablaaduv®00 ng to about 600 ny,
and nost preferred about about 578 ng of each peptide,
all of which may bepurified by HPLC and i on exchange
The poByHueRBHAIhAR B AMdtaaRRIGAPuRs of coftained tiR aOduitablel ¥eRtor or delivery
powder. The |yophilisate is preferably dissolved in
systems Suitahie hyegtasy emdcdelivsnasystemp dnplyde saialf sichi as sygempepased on
e n
adenov .L) %cc lia v llugt E%t?%lmsg 2ﬁe:rﬁ S (Iﬁ‘ﬁ% e% e'nlg n%%%o%?ht@& Vifd8dr hybrids
contamlﬂ’fgeffl&hélﬁd offoudilan ©he paps. IN&&SV@:& rdeM%‘ry shsttme éxrcladeasationic lipids
0.1 and 100 ny, preferably between ab ut 0.1 to
and catigyic ReJymep ast e ! 'G%ﬁ%léht g8t 1%166 IVER - é’%wﬁé %gwery, such
Q fi
as via @ genré1 %191 1859%%?%)2% uo f)g&gen&\e/ tldé%FB%eéitsﬂglﬂg Ié dclelc acid
may beda ﬁmmptdtg&n fﬂneexpmphi)mtbfanséplﬂobe ot tdsanugtbroitlovhich stimulates
4 e actual anount of peptide to be used based
CD4-psifivee §F - factors, such as, for exanple, the imune
status of the individual patient and/or the anount of
TUVAP that is presented in a particul ar type of
Sultablmmweruclemem@ eémurdetsredfto ttlmepqmeesremenlmaedmpymgemrﬁghtNd@d DNA

d in er _suit ol utio
may bepige HifzohBafibly or WAGHRA & EbchRbeisly GidhieRly the nucleic
acid vicRRamay i Ripiset 4y BliRHRNhutlBlceadil AtliveryPiieghd)dThe nucleic acid,
ge pti des, and/or nucleic acid(s) according to t he
preferapky AN, anay alsachei daliversdein & fipasome Peat PRk asvialeyestor delivery
f r [ t.
system, i 3L AR REATAITREIUS 80 HEDHEL AR S URERYRLAE s Bliministered nto
the mugdie,syhibt peptilel vaceidesirecreferablyeadmxnrse scaor be It is also preferred
triggered, Preferre 8 i s a pharmaceutical conposition
if the vagcins lgpAginigereddniodhesifon, wherein the amount of (in
particul ar tunmour associ at ed) peptide(s), of nucleic
acid(s) according to the invention or expression
It is beliewddothgs iptake of dhergudleictdeal aml/ expiressionasf heeseoded polypeptide by
conposition is/are. tissue,  cancer,. and/or ) ..
professf5Ral iR P RITE Sl SHb e EFREHE G IAY B5he Hechanism of priming
of the! 1ﬂ1\ﬁ§.me' {)6&@ HGevBEe dehdAtifUelSifa@ ol BeaeahdTBeted thut Sare still
known that inoculation with a nucleic acid vacci ne,
importany (ﬂmC&Stth DIW \pigkc p eexpeaseastipeifide fromy rapsfected Iceldeidn tthe tissue
(“crossiaprirrﬁin % atli g)nn}sag /IU#]/{’ ogmﬁarsblgpf]g@, Ildl%% %IggA%Irlstl%%tgl "YD Chen YC,
Huang $Y3 tmqbﬁlabhy Gogigimdyl, HeabaXRHM| VaffdeOENE M&otlRlinvspekific WD8(+) T
the patient or._a human cell |ine which are
cell respepsesqpronidey cWdanGsi of dp sdve STeBPIHANE it antigenipissenting cells in

vaccinafdd Sfhchelti® BAREE pRichiP R HRYINMLL. 2804 A8'2:200(3):297-306).

Polynucleotide-mediated immunisation therapy of cancer is described in Conry et al (1996)
Seminars in Oncology 23, 135-147; Condon et al (1996) Nature Medicine 2, 1122-1127;
Gong et al (1997) Nature Medicine 3, 558-561; Zhai et al (1996) J. Immunol. 156, 700-710;
Graham et al (1996) Int J. Cancer 65, 664-670; and Burchell et al (1996) 309-313 In: Breast



i mmune cells derived fromthe patient, which are then
re-adm nistered to the patient. If the nucleic acid is
waawvmistered to cells in vitro, it may be usePCI/EP2908/006152

the cells to be transfecteddso as to co-express

i mmune-stinmul ati ng cytokines, such as interleukin-2 or
CancerVibkes Hisioligy|adid ah@apeltisy, Caiyo beal Sedryf Buhini sibbey Puroeext, all of

. or _conbined with an inmune-stinulating adjuvant, or

which 358 ingorneratedbenstn bryreferenes nARRInENtEetiSsul at ory cyt oki nes,

or be adm nistered with a suitable delivery system

for exanple |iposones. The nucleic acid vacci ne may
It may alsebebesehd o rtugee thedwictine 4o spetjifiv aell pspulatiass, foroe@mple antigen

descri bed for peptide vaccines above. It is preferred
presentjng Getfss Gither By heBicoLmIRcHAR 198 oL dHERing Yealors P ELiYery systems,
or sele@lke Pl@fkatio6r M fpllafien TRy BR SaRat A &alivk administration

purée, or contained in a suitable vector or delivery

of the peptideor nBl¢ic abidg farexxample dendritieiceNemyy by soded as described in Zhou

et o34 oSS, DAL PR TR RS BT B 5. P

exampl¥) fa&wg%tiﬁﬁb\léwéfd fiay CORipfis® b NEs@)-eMficur 8pediBE Prdrhicter GMith directs
virus. n-viral delivery systens include cationic
expressiomppidbe apfigenat asHiteblpplagerer s as are wel | known in the
art of DNA delivery. Physical delivery, such as via a
"gene-gun", may al so be used. The peptide or peptide
Finallyetheodedinbyact brdinput theCine@itdnnaay Beedepehdaitdiorrtbt spetific type of
for exanple with an epitl%%ge_fr m t et anys tgxoid vvh'*ch ,
cancer $h4t e Rriaent dpdepsated e sutiaring Lomaps wal a5 the wiatwy, ef dhecdisease,
. [ L[ r | ety d ri .
cat AL PR, S VAR RO S04 B AL L, B, e HLA
haplotype dfnthe gademea Fuythemmarabthet waceina sicgord@gn tee thee imveytiort han contain
. ....nhucleic acid vaccine my co i se,any. .suitable nyclei
individplisad emponsys AEapelingr KL percefaLing s othe pasfaii s pafiepiydxamples
are diffEPoht %!n?(ﬁlngeofj%lﬁ:}:)t‘_i/d%rs%cbxﬂir% {0 BRS&PReRlondSf BR' felféd FAAs in the
viral vector delivery system It is preferred if the
particulag platiérd, auwanted sideneffecsudue &% pEXsenal aallergies or other treatments, and

. .admnistered into the scle, ~whil st peptide i nes
sdjustrng 5 S yreafinenly P ang o A vy RGAGRE L AERREE
preferred if the vaccine is adm nistered into the
skin. It is believed that uptake of the nucleic, acid
In addigipy te kping Sseith forf treastingcigaerdethe Rspidespef e nygsent invention are also
f i . i . t] I S ince i
et 1 BGERRN 0 SRR LER R koS ERma g e i v
determingttiiug thicess poptides ahonavresentmngbrinil tissues, lthesegeptidds da be used to
) transfected but are still inmportant since they may
dlagno?ﬁtgﬁpi?ﬁe@ﬁmfés‘?é@rpepti de fromtransfected cells in
the tissue ("cross-primng", e.g., Thomas AM
Santarsiero LM Lutz ER Arnstrong TD, Chen YC, Huang
The pre€@ncé adfethe péptidésgofi thee preseintubeentRig) ahatifee Bidpsies can assist a

patholol\ngs% ?rtl 1ea|g|ngs_i§c’ %?%Luﬁcle(r: ISeteét-i'-czn (-)rf certain peptides of the present invention by

means of antibodies, mass spectrometry or other methods known in the art can tell the
pathologist that the tissue is malignant or inflamed or generally diseased. Presence of groups
of peptides of the present invention can enable classification or subclassification of diseased

tissues.

The detection of the peptides of the present invention on diseased tissue specimen can enable

the decision about the benefit of therapies involving the immune system, especially if T



cell responses provide evidence of in vivo
cross-primng by antigen-presenting cells in
waeaeelmsted pancreatic cancer patients. J Exp MOEPR20E06152
Aug 2;200(3):297-306). Pol ¢nucl eoti de-nedi at ed
i mmuni sation therapy of cancer is described in Conry
lymphc&tytealare(larﬁﬁﬁj oiSexpentad so be iddadag yh mgcm&mm?actmnﬂoss of MHC

et al 6 di.ci n 122-1
expresian gy p KAl (Ao Srvparismosy Wit TERGedct! aPRTYScyelt cscape
1mmunésur{/émlﬂb‘3| Thﬂs5 %res%Q@e Siihe fepabamehe PreseAORMbntidH shbws that this
Cancer 65, O; and Burchell et al (1996) 309-
nmwhmunnlﬁmﬁaapEmhd@Vth¢mv@ﬁ@é§eﬂh bi ol ogy and
therapeutics, Calvo et al (eds), John Libbey Eurotext,
all of which are incorporated herein by reference in
The pepti®islof @ prieSdrit @ﬁvenhbn ﬁ‘ﬁ?htaﬂ)@@seb o Wzl lyhiphbaytg@spohises against
vaccine to specific cell populations, for exanple
those papiideg @f thsy rsesnt inygntienisych as Tieell responsse ox amtévqsiw responses against
the peﬂsti@gf g)?nlts}% %reglégngllgiz ntt%ﬁqg'tthg% %t?cfe%oorfsthgggeﬁgﬁ fél\oglgtﬁn complexed to

MHC élpeules. Thesd Iyaiphbbte pespoasds can e axedvasvrogibstin insdrkext ifomdecision
of the peptide gor nucleic acid (for exanple dendritic
on furgher |t§erﬁay $ePssobese EeSPBEY 1528 e%iS? rPeZSRE S ByrTQeptRygyarkers in

1mmunﬁlrlrll%ﬁﬁg?a§8§/o%§§% %E 8@% %df?{dh&%?y@hg&%ﬁ%gr@%ogggsggy different means, e.g.

vaccinateatafrpsotey nodejerdcids, autblageuse mater'talsnadets/pemnfsfem of lymphocytes.
onoter which directs expression f t he . ant at a. )
tn gend {HeFpy 6t AR R REP G TG PODHHS ABABS! (e TRBRUT n e EREinvention
can bel dO¥SIAEIc@NnCAR &@es@ﬁ@ﬁ@gﬁﬁﬁief&ﬂ:@tst o fogihiz féEWc% responses
cancer that th igatlent to be treated is sufferin
might #lscobe agakieble tasl héolktvaupgxmﬁlmhenmfmelan@apn |tl@qraples e.g. for

t reat nmmune atus of the patient,
the detdeGR of BT (P8l TP and WO KPS o8 S pa et

Furt hernore, the vaccine according to the invention

can contain individualised conponents, accordlng t.Q
The peplides o she presens iventing cpmape Fléqﬂ targep%nareeaﬂd eEﬁlé’ﬁpﬁpé%lﬁﬁra@tlbOdles
agalnstd %Prlgf EP%%eao é{ergfel %pé Q(%.RAE@ ﬂfé)? gtg%%pgm a Igetlng toxins or
radioadniat sestanceswoathe eldseasedettselﬁé eatoshed wee dHthpsy amitedies can be targeting

. allergies or other treatnents and adju
radwmsc@é%%&% disegsadriisTs faTgmagiienyraoses, eh B i fﬁmssweq?@ help to
detect Shall MEALEER or td Bet@ﬂﬂin@'tﬂ@s&@mﬁ?ﬁx@&sé’ ﬁﬁEHiatfoﬁroftd'is%%édrlﬁsues In
cancer, the peptides of the present 1nvention are also
additionstht lyepa@sohaagn:amed de .veBhne pathhlgptstdiggrosisarfe cancer based on a
bi .gener%:ed fromglioblastoma and since it was
10PSICHSATPI ned that these peptides are not present in
normal tissues, these peptides can be used to di agnose
t he presence of a cancer. The presence of the peptides
In yet agfothen @sprce therof] themﬁtseahlrwanttqrs@béesupmt eemprising &) & gontainer
that cogta %t hﬁ’l pep? gé‘l %(}rgﬁég%glf%sgéeeﬁ Tl mr‘f]i\e/egbr(])tve ol src))tlutf)on gr in lyophilized
form; (b) optlonally, a second container containing a diluent or reconstituting solution for the

lyophilized formulation; and (c) optionally, instructions for (i) use of the solution or (ii)
reconstitution and/or use of the lyophilized formulation. The kit may further comprise one or
more of (iii) a buffer, (iv) a diluent, (v) a filter, (vi) a needle, or (v) a syringe. The container is
preferably a bottle, a vial, a syringe or test tube; and it may be a multi-use container. The

pharmaceutical composition is preferably lyophilized.



means of anti bodi es, mass spectronetry or other
nmet hods known in the art can tell the pathol ogi st that
W@ b@visssue is malignant or inflamed or gener aPCHEP2008/006152
di seased. Presence of groupg of peptides of the
present invention can enable classification or
Kits ofsthbqiresest friveatiow preférabiysemsprset 4 d;}glpbﬁizedffendellaéom iofrthe present
of . the pepti des, of |nvent|o

r esent sed .
inventiqh i Gl (9B 158 G BTG TORR FToks BieBRHABteA 2paT dse. Suitable
containP8R&d 1 de, ?(f)r éx'&ﬁf 'b%&le's NYiQls\(¢.89dda 8hdrBRIRGaISY §§1§(§j§es (such as dual

especi al’l | ynphocytes ‘are known or expecte
chamber syghges)l and1 t¢sih ¢ubesc Bher contpioer mayi h@nfonm@ dropf angagety Of matenals

expr essi on r. nismb
such o SPASE kg B el 81 i ABUSBSE EAIE rH DLi tigns on or
associatedUith Pthe S&MEEn& tHahéndieRed dasctinst fo@ RE&®ERItion and/or use. For
i nvention shows that this nechanismis not exploited

examplpythe fabehmal yindigate éhatéhe mehwépd farswlasiontip o prcenituted to peptide
ventio y
concen{rr% lsoglonseé]esgrdg$&n s? ehos g%?zﬂggyfﬁﬁ?ér ﬁ@&%?e\e’ {Sh%t the formulation is
useful drivendddofor sshetitanasusladigihistraeponses or anti body
responses agai nst the peptides of the present
i nvention or the peptides of the present invention
The cofi@TREH6%dnk At riBLEGH RS, bd NERRINUIPIRAY WRICCIRADS B6r repeat
can be used as prognostic markers ecl si on on
adminidttatiohe (e. . hEoap3-6sidepisistratiese of ﬂmnemﬂtmahfominstatlba The kit may

used .as surrogate .markers.in i nmu y a ach
further SPRAPFEF B FeFMRLCLRPTHERTRRASS S @ébﬁfﬂ@%gﬁ e &herohm bicarbonate
Smunoﬂpans e.g. vaccination of protein, nucleic aC|ds,
aut ol ogous materials, adoptive transfer of

| ynphocytes. In gene therapy settings, |ynphocyte

Gon o STRRITER R B oS 6in P ASeRERGRp iy copqueaion

the rec®dhbt@aicd. fdRildtn Rg p}éfekabnlspimcwbg OQSDQﬁlg’ﬁ&/mﬂidE @Msgg) and

be a valuable tool for foll owup exam nati ons

preferably anes pnayet ten ch meieldpsptide (513P0medr The, kitgmay cftlrtbfﬁf gelude other
matenagsr&{ rgylgr a%%?ﬂmé\'@gl ?R& t.lse\fesrtaﬁ'lld 0191[ qg%lugfn qgﬁ%%uffgpse diluents,
he preésent 1 nventl o
filters, mﬂ&rsadyemgssj adépeéla\ge apents tvith 1mnmcb0ﬁh fos usgai nst
IVHC/ pepti de conpl exes. These can be used for therapy,
targeting toxins or radioactive substances to the
r
i o S GEBEA ISR Aok PSSl RS, ATk BE o of e
pharmax:emtmah gopipopitieas ,acsordimgaso RET . prddens insentioanwit@l pr twithout other
detect small netastasgs or o deternLne t he.si ze ? gﬁ
se other

compongnis: i (€& Ori SIPPAIGSs i BRITAGEHHCEk REMPISHINS o0

compotrd®R) SEBhy A8% Gt ontaRer o &l ddnpoheRat hol ogi st' s
di agnosi's of a cancer based on a biopsied sanple. In

yet anot her aspect thereof the present invention
Prefera{)l%l, %tse of tthe 1nvlé}1tt10nc PRI P&mﬂfe)ﬂon o(‘f(mé "iln\pe%{ion packaged for use in

combination with the co-administration of a second compound (such as adjuvants (e.g. GM-

CSF), a chemotherapeutic agent, a natural product, a hormone or antagonist, a anti-
angiogenesis agent or inhibitor, a apoptosis-inducing agent or a chelator) or a pharmaceutical
composition thereof. The components of the kit may be pre-complexed or each component
may be in a separate distinct container prior to administration to a patient. The components of
the kit may be provided in one or more liquid solutions, preferably, an aqueous solution, more

preferably, a sterile aqueous solution. The components of the kit may also be provided as



that contains a pharmaceutical conposition as
descri bed above, in solution or in |lyophilized form
w@ Rjovopsepnal |y, a second cont ai ner contai ni ngPEI/EP2008/006152
di l uent or reconstituting $®lution for the |yophilized
formul ation; and (c) optionally, instructions for (i)
solids, WdfictDmdynbe S@hudrteadnimé liquids beaddiiont off switabdendoleentysevhich are
of the lyophilized formulation. The kit nmay further
preferablypseyid @Y wranogier distiactyiontaingr) a puffer, (iv) a
diluent, (v) a filter, (vi) a needle, or (v) a
syringe. The container is preferably a bottle, a vial,
The coﬂa'myr bﬁg ehemaipdues tkitt mbye be andalj testitape,itask, hmtﬂbj symB¥ge, or any other

ner har, | ¢ Qsitio
means 3 eelistE 4 sql IS QdroRSn b DB 1 MoSE HEn g SREPGRent the kit
will coRtafif £5aBhY VARIRE BntalPhivhickeflohR rfUP&éHaléw d6fing NEhe kit may
present Invention in a sul tabl e contai ner and
also comt@nr arsitheynsoritaimer tfor rae phagnaceutidally acmfrptablm éeluld Preferably, a
Sui t abl ¢ cont.ai ners incl for e
therapeii i il GERUR P ke (iarapr o SR Reslles Strtneiseve droppers
pipette Cklﬂ@j VIS BRb 1 SSYAdI AR EAIGHSF the SEerts! BEthe ilViitiol Mhaiak®Eomponents
be formed froma variety of materials such as
(ﬁfheﬂwsm§§ﬂbr plastic. Preferably the kit and/or contai ner
contains instructions on or associated with the
contai ner that indicates directions for reconstitution
The pleatiacdutidsle forntulatiorangsl ehe tphdehtadlentiay isndine athat tlha:tuitable for

the lyophilized fornulation is to reconstituted t
admlmfps@falpndﬁ the Rertifies B Ysacasptads CPYH SHC B ORA! (Wérall)aﬁéffal ophthal,

di t l ati ef

subeutdf, (ARGl | AR, ARt AOIY 5 ShfmhaS Peflbly the

admimsxmmbaumac., el ohostgprefeeabil i muAdministration hay be hynfusios eump.
vial, which allows for repeat adm nistrations (e.g.,
from2-6 adm ni strations) of the reconstituted

It shoufdObEMh@rit88d tHAl fh& iidatdFBY of et 1lﬁ%ntfb%nﬁ%r diSQosedSAfOMcribed herein
container conprising a suitable luent (e.g., sodium

can be b$edardb onbt i@ the respeeme. comnmtwms ngdlgateql but aliso ireasingulir fashion

without pois Bpm € areiEH <ot A i bace: YR, Ffne purposes of the

presentPInRERiD| 311 abfet@@ed 29. difednBérdiy BRPInAepdraté8ney rafetlence in their
preferably not nore than 3 ng/nL/peptlde (=1500ny) .

entiretifhe kit nmay further include other materials desirable
froma comercial and user standpoint, including other
buffers, diluents, filters, needles, syringes, and

The inveati&@ g4l noseid desetibddl innBdre detaildysrefarenaeste . thkfdlBwihg Figires, the

present inventjon nay hav si ngl e cont ai ner that
Sequene%i%%sartdh@ef BXAIPIS | bhe Grllovviee SKAMRIEE e Regyided for illustrative

purposé‘scﬂﬂ?y‘?%h& A0St Eﬁ&ﬁfe@t&‘ﬂnﬁﬂh& HReRfi@sent invention with

or wi t hout other conponents (e.g., other conpounds or
pharmaceuti cal conpositions of these other conpounds)

or hav stinct contai ner for each conponent.
Brief descrglﬁ}/on (?f tﬁe i’llgures P

Figure 1: Tetramer analysis of microsphere driven proliferation of ODC-001 and NOX-001

specific CD8+ lymphocytes from peripheral blood. 1 x 10° CD8+ enriched PBMCs per well
of the healthy HLA-A*0201+ donor HD100 was stimulated weekly with microspheres
coupled to anti-CD28 plus high densitiy tumor antigen A*0201/0DC-001 (upper panel) or
anti-CD28 plus high densitiy tumor antigen A*0201/NOX-001 (lower panel). After three
stimulations in vitro, all cells were stained with antibody CD8 FITC plus tetramers
A*0201/NOX-001 PE and A*0201/0DC-001 APC. Cells are gated on the lymphocyte



Preferably, kits of the invention include a
formul ati on of the invention packaged for use in
w@avpionsti on with the co-administrati on of a SRCHREB2008/006152
conmpound (such as adjuvant$4(e.g. GMCSF), a
chenot herapeuti ¢ agent, a natural product, a hornone
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I tosi s-i nduci ng agent or a chelator) or a
W‘thmglpg?’ ORAPSYEY: conposition thereof. The conponents of
the kit may be pre-conpl exed or each conponent may be
in a separate distinct container prior to
Figure 2dhi witeot mamioogenisity efaTGEBRI-0041ee dstaeprsnbn I ENyfELIRROU after five
. nay be provided in.one or nore, |Liquid salut.jons,
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respectivelyo Thie qoalysis laftemdidit EBISPSIT was perfiraed sinamni SISRGRT Rpader (CTL,
ar.e. pr.ef b rovided j n anat her distinct confainer.
Clevel g USIAT: BFARlohgRh2n e i AR onfral Ny erg Rl q e count of

positivé 4fts. flask, bottle, syringe, or any other neans of
enclosing a solid or liquid. Usually, when there is
nore than one conponent, the kit will contain a second
. Lal ar r nt.aj [ I P t . .
Figure fo & yifo ShidofiGl) BFTOrETAN, & ARARed BY IEIPRIGR ffeysymutaiion
cycles.aCpharwaeeptined! hwitha GHBlad04elohdeil i antol&wise Daly ynd arestimulated
therageutic kit will contain an apparatus (e.qg.

one .
repeateg}y b cnialegssPBIGsi plae d GREO0, Sap diesteagiogbeslls were incubated
: : he k Ni, St patiqn: n :
win <ol TOPOEIOF AP, STt 4 B ROy e
respectiMety. ptualitieradly tto del infracatiulaa {Fen safnind)eelds eserdlso stained with CD4-

i nv on.is qne.th is suitable for adm nistrati .
FITC apf (kPR Ferdiics” Tho el oS rerpBneE o8 pofuneslar BRCsCalibur
cytomet&TBE Blokcich@3aGernoyy.nal . subcut aneous, intradermal,

i ntramuscul ar, intravenous or transdermal. Preferably

the admnistration is s.a, and nost preferably, i.d.

e BLISBB A TS B EHS B R e o simution

with thd NOK e depfide. & STICERNBF Gioth EaibrIEBASISd B6ted QDB+ MOX-001
the respective conbination as indicated but also in a

tetramest } ddy [ Tatell hispi7ofron) donenHBfed af (soatgd Gl NGEX-0R1 égtepmepr-). Sorted
f ras [ i

oD+ RS0 ol B Bl CRAFTNCRP 00 L Rk, B REAE R prpiysed by

IFNy EIIISPOMC aft¢rorestimaldoipnr itk riddleearit (MbA+00 1@ (uppert wells) abkderelevant
ipvention will now descri bed in re detail by .

NOX-pRifasrravells) P?féld%f BETY hi‘i“ﬁb?réél}fﬂg%‘éﬂ@é?&t}% gositive spots.
listing, and the Exanples. The follow ng exanples are
provided for illustrative purposes only and are not

Figure intEmgenictes d¢fi EEA-0OespecfenOD8+ T cells in 4 HLA-A2 healthy donors

following in vitro stimulation with CEA-004 as determined by flow cytometric analysis.

Figure 6: Affinity of HLA class I peptides of the invention to the MHC molecule coded by the
HLA-A*0201 allele.

Examples

1. Synthesis and structure



Brief description of the Figures Figure 1: Tetraner
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peri pheral blood. 1 x 106 &8+ enriched PBMCs per wel |
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CD8+ I'ynphocytes. Figure 2 In vitro i munogenicity of
TGFBI - 004 as detected by IFNg ELI SPOT after five

sti myl ation cycles. ] e [ an [: .
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accuradyehsinfiasst spdtrofRéry( Mo dcid nalgsisadd 4halgtidali HPECeWaBbrding to

(Neg. control), peptide, respectively. The analysis i
analytigaf tresults -RY mprlémvswa@rpﬂvmgmé@cgﬁe SHOw| thepesrrash stusture with
e ( Cl evel and, USA). PHA-1ononycin served as
puntlesp%%i ve control. Nunbers indicate the count of
positive spots. Figure 3: In vitro i mmunogenicity of

TGFBI - 004 as detected by ICS after five stinulation
Table :Rhjsico-cheapical charactpristiescpfipeptidedndMAa810| oaded

aut ol ogous DCsPeptide esti nul at ed repeatedly with

| PB TGEBL - 004. icah d- out. .
No. ?g‘l; qneidg Dy in'ﬁgtgﬁ(ﬁ“fw ﬁpﬁé}nevar@?rﬁsf- gg“’é%ﬂf“&,

2, 3 and 4) anq,c';ds?el evant (Neg. Control) peptide,
T
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et aff+boties: re—afrat Sﬂ S pef on a
3 | IMACEATN04™ o ~ecd) o A&gﬁ?&?n’et dr o?ﬁ%@Bi o BpuEsd
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Particle size distribution and particle shape measurement of the particles obtained after
reconstitution have been performed by capturing direct images of each individual particle in
the range of 0.25 to 100 um followed by image analysis. As a result the majority (> 95%) of
the particles have been found in the range of 0.25 to 2.7 um. So far, no major differences in

size and shape distribution could be observed within 1, 2 or 3 hours after reconstitution.

2. Components of the exemplary pharmaceutical composition IMA910



Figure 5: Frequencies of CEA-004-specific CD8+ T cells
in 4 HLA-A2 healthy donors following in vitro

waeioalsei on with CEA- 004 as determ ned by f| oRCT/EP2008/006152
cytonetric analysis. Figuré66: Affinity of HLA class |
pepti des of the invention to the MHC nol ecul e coded by

IMA910hie ddkfvoséd20Ta abddkedik of synthptie surtor &sotiaeedi peptidds (TUMAPs) of
structurePeptides were synthesi zed by ?t andard
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I's supplied as chloride salt for technical reasons
directlydagainstytuniveg cetls (Kmaiscm, iKdgamg Disesd Mes, Amgm@rtmrif hglper cell 1mmun1ty

i canch S0 D A b DSBS SE0RS SCI PG asion

to thesé I8 TOMKPSIMASN Y ShitatE SnaRahlddn&al pdflde. According to
anal ytical results, all peptides used for |MA910

VaCCI ne show the correct structure with purities >

Samples gurglc%lly lr%ﬁé?%f %g%?&%% (lln8 1? %fe{\%éﬁmk@é%gfﬂc?geing and blood
from he‘iaxhy dbmm“%ysmalﬁiedhhgrsc@mw ayptqacbf am no form acids

Particle size distribution and particle shape
First gepomenWideemRNA eXpESpiaptanglysis b HF A%y Pas Bsed to identify genes

e SRS (RN PEIE L nfO AL M6l

O 25 to 100 mnfollovved by i mage analysis As a result

of rticles ve been fo
In a spoprdhgepabiet diewdaties emifenaet Faprangrat gpnidied by mass

spectrofilefriy€r ences in size and shape di stribution could be
obsérved within 1, 2 or 3 hours after reconstitution.
2. Conponents of the exenpl ary pharmaceuti cal

suvseaSGBE BB PR Reh sAFRRLSE, PGyl e, revices

encodel NGy NsBjedfivdly éb%ﬁesbe@rbrl desrekpresdd ogenps | A¥BdytecelOfrEGtepl 1 were
cancer cells. he TUMAPs i nclude 10 HLA cl ass

conSquredﬁuﬁ@ngcapélé@tedEéMMSrfOf patinpaptidevaceingct i vat e
cytotoxic T cells (CD8+

A literature search was performed to identify additional evidence supporting the relevance of
the identified peptides as TUMAPs.

Finally, peripheral CD8+ T cells of healthy individuals were tested for reactivity against the

tumor-associated HLA ligands using several immunoassays (in vitro T-cell assays).

Table 3: IMA910 TUMAP composition.
IMA910 contains 10 HLA-A*02 (class I) and 3 HLA-DR (class II) TUMAPs. In addition, the
viral marker peptide HBV-001 will be included which is not listed here.
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Isolation of HLA peptides from tissue samples

HLA peptide pools from shock-frozen tissue samples were obtained by immune precipitation
from solid tissues according to a slightly modified protocol (Falk,K., Rotzschke,O.,
Stevanovic,S., Jung,G. & Rammensee,H.G. Allele-specific motifs revealed by sequencing of
self-peptides eluted from MHC molecules. Nature 1991, 351, 290-296; Seeger,F.H. et al. The
HLA-A*6601 peptide motif: prediction by pocket structure and verification by peptide
analysis. Immunogenetics 1999, 49, 571-576) 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)
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minimal intensity of 650 counts per scan of the internal doubly charged standard signal
(YLLPAIVHI) in the LCMS/MS experiment to assure a successful HLA peptide isolation and

the correct performance of the analytical system.

Table 3 shows the results of an analysis of colon and rectum cancer samples of different
stages as well as metastases originating from either primary tumour site. All HLA-A*02

TUMAPs were found on the majority of samples. Re-detection frequencies of HLA-DR
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Rammensee, HG, and Stevanovic, S; 2003, Cutting edge: predetermined avidity of human
CD8 T cells expanded on calibrated MHC/anti-CD28-coated microspheres, J.Immunol., 171,
4974-4978). This way we could show positive immunogenicity data for 10/10 tested HLA-
A*0201 restricted peptides contained in IMA910 demonstrating that these peptides are T-cell
eptiopes against which CD8+ precursor T cells exist in humans. The only other HLA class I

peptide contained in IMA910 (MUC-001) could not be tested with this method due to the
relative low A*0201 affinity of this TUMAP.
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O, JungpGufVdemaet, 49, Buhww,rldbt Rammengist HGh eandCbigvanpvig| $;sCutting edge:

predeteﬁr&}nrgpl Vi gat uﬁﬁ%&bﬁuﬁgﬂs c?é‘ngér é%%%lgﬁ ra@ef Cfali%-%li&coated

microsphefds, | L.- Brnﬁlﬁ:ﬁd)ITOQOOWUIDVFhAQ&HW) witee ith@t lnﬁﬂhﬁcfatxons Briefly,
MHC/ ant i - CD28 coat ed beads, T-cell stimulations and

biotinylagesticombinanb 41 Arisl 04 meleales fskingots, rpTemiaRne domain and
blotlnytﬁéJ Sile c%rbo§§qg&[unu 8f é#:gge vgch%r\ggxre é’f??‘.‘%gh% C}gg/:lng a method

nnens vanovi C
describpd &¢ €A fmanhNHY, MussliPay Goiuldedin BaiodcH, [0H] HeyzxgHilHass,aviG, Bell,

I VHC/
JI, Mcmglg%tfg%@gvgiﬂ @Egﬁ)ﬁ;gﬁal&nﬁlg F?? 3 t!%rnesspemf ic T lymphocytes,

Smenc{rltl?gg s '93!@6 Bhi $uli¥ied Qb%ﬂlﬁ‘MLo‘% AhusE¢ BAfthuman CD28 Ab

0201 [ ecul’es T ackin transnenbr ane donai n
9.3 (JuapdGbilLetbetter,al s darat Mtﬂbr&neﬁrarcy Hkrindwntionodf ¢tetoaatyyin resting

o S SR oA B ASREALE B Bt o
USA, HQ?EW - W hesa6 e BRK! . cHémicMiM chidghyladd, @Bfhg  Sulfo-N-

Davis, MV Phenotypi ¢ anal ysis of "antigen-specific T
hydroxysuepinipigdobistingsi esemmended by 2hq mayafagyer (esbigyBonneGermany).

pesds G341 S 25, IO b g MR Rl orics anes

Laboorhgigs,t iINhofUSKY 0t gMHO t ysel N ak €pbsitige hariBnnelgative controls were
I hocytes bound to tunor cells by antlbody
A*020 WAL

nj @gatidss, Ebﬁ&l%ﬂl piam Sapdifisd  Mokn-AQ4ART-1) and
A*020g@1£p%5 Qﬁiw{YI‘l‘BﬁAP\'ﬂﬁf“ £ [Pkﬂt i Pykabﬁﬁ/ﬂﬁ'\ﬁém {FLPSDFFPSV),

oxysuccl nim otl n as reconmended
respectivehyuf act urer (Perbi o, Bonn, CGermany). Beads used were
5.60 nm |l arge streptavi din coated pol ystyrene
particles (Bangs Labooratories, Illinois/USA). pVHC

800. OOG'%%sta/SZCRPﬁl WekEc Il REORWeNSISERO i Qlespr\%:‘e‘h@e of 600 ng biotin anti-
01/ MLA- 001 (peptide ELAG'A LTV from nodified

CD28 NBIS @ﬁO AgheRVart) blahd-pMHQCﬂlighDi@S@Y) beqdg) bPAI ngHrelévaptrplus 200 ng
irrelev D?)ép%l-% llﬁrar}g)ol%ll}fg\(lo ogielgsny beads) I3§V1)n’ulat10ns were initiated in 96-well
plates by conincubating 1x10° CD8+ T cells with 2x10° washed coated beads in 200 pl 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 incubating was continued
for 3-4 days at 37°C. This stimulation cycle was performed for a total of three times. Finally,
tetrameric analyses were performed with fluorescent MHC tetramers (produced as described
by (Altman, JD, Moss, PA, Goulder, PJ, Barouch, DH, Heyzer-Williams, MG, Bell, JI,
McMichael, AJ, and Davis, MM; Phenotypic analysis of antigen-specific T lymphocytes,



respectively. 800.000 beads / 200 ml were coated in
96-well plates in the presence of 600 ng biotin anti-
w@pRgopisys 200 ng rel evant biotin-pVHC (hi gh dRCIEEP2008/006152
beads) or 2 ng relevant plws 200 ng irrel evant (pVHC
l'ibrary) MAC (|l ow density beads). Stinulations were
Sciencé, 11996,23 780 94196D6plue hiti olds tCI38-HYTC midmcﬂ]@h(BIﬂgH&i:dtlliéf‘g Germany)
CD8+ T cells wt washe cotedbe S, |
on a foppgploy Fit ety ?E%fjt)hpg’t’rﬁ’g/%?fw i CE5S ﬁ%@éllafe}} ?SoPercentage of
I § 106t fte@imErie afROLIY MR Godd G8ing BB aRGREre FCS
fota C?ﬁri‘%ls %N?gluﬁ% ement ed V\Athgl_U/m o ging 3 ©
Express (l2eibaivb iSpfiwase)c omvitrouprimingr of$p4C1&aystrmer37(CD84f Hymphocytes was

ation cycevvasprformsdfor a total re .
detectel; hEasTEPRANT £ PR ¢ COMAM o conab B FOpiy Smulations
Immunwgémclw 169 265 68N Ant M WRldeR¥RIdSIf aPleastusiR bvakiaBRS A Vith® Stimulated

y (A'taian, JD, ss, PA, Goul der, PJ, Barouch, DH,
well oﬂ—@yezbera,lthwdqnpawgas fiymd Belcpntaiy a sp,@q\,ﬁ@ @358+ Tacell hmj after in vitro

stlmulagDa %lh é@%g?%@ﬁ%ﬁg Ia?l @f%%%%p&&ca@%f%%ﬁ %ggﬁél{:ﬁ%oTT cells and

the per@ﬁ&g’é'o-f@ €4if10 eetRither¢ BELls Wat delebri®x thee i¥dliy) ofahe Aegative control
four-col or FACSCal i bur (BD). Peptide specific cells

stimulafiep®- cal cul ated as percentage of total CD8+ T cells.
Eval uation of tetraneric analysis was done using the
software FCS Express (De Novo Software). In vitro

In vztrophinfﬁmgem'f:it)sﬁed'()flﬂ/blﬂl@tp@pm+ CD8+ Iyn‘phocyt es was

For 10{{Gfattra Bl b1 pHiden 48 s ImTHHQRRIGEHT Bty tRcierpnstrated by
generatgdn oL te?ﬂaé 5L feP- cgﬁtlfﬁ% qgrépfres"éﬁta{ﬁ@%lrﬁ%s}ﬁ)\(ﬁhg' 8blefation of T-

o stimul ated wel one heal thy donor was
cell htfeeuspstcﬂf@ fooN@XrO& apécODCeOQ]DS& S1iowa| in [Figwge at.t dhe ingsults are

ISR TOTE N MR NN T e

could M¥eearstad ewm‘ thiP ffekiddCddector RIRIVE 166! AS0Y®S affinityEstSthis TUMAP,
10x the nedi an of the negatlve control stinulations).

thereforenrapidering iitvmethngelrigisally impossibleltonpariprapin it mgmulations using
MHC10 10 test ed HLA class | peptides, in vitro
p nogem city could be denDnstrat ed by generation of

pept| de speci f| c T-cell lines. A representative
st ai ni ng show eneration of Tcell |ines speC| fc for
Table 4ydpamppoganici LiAse @WH‘WCFF'&!\‘@Q‘“ MadNesults
T e 4 : I
Antlgeﬁlegt |Sgel gont gil?)ﬁitp €] 98+c§ﬁ\9/10d%ﬁ£- couﬁ d notl k::S
tested with [t nethod due to rle ve | ow A*Q201
IMA-HBM-001 ty of |[(HI6(44IP, t her ef orlel &/ EhbePYong i t
IMA-TGFBIOO0! ogi qa8/4 ¥ 75%possi bl e to pet/Lpr(m8%)vitro
IMA-NEIXBe1 at 1 0ng 3y5 [ g BVHL MONONMET S 9/60 (15% )
IMA-PCN-001 3/4 (75%) 4/42 (10%)
IMA-TOP-001 2/5(40%) 7/72 (10%)
IMA-C20-001 1/5 (20%) 1/60 (2%)
IMA-ODC-001 1/5(20%) 1/60 (2%)
IMA-HBV-001 2/5 (40%) 10/54 (19%)
IMA-CEA-004 4/4 (100% ) 50/60 ( 83% )
IMA-CCN-001 5/5(100%) 42/54 (78%)
IMA-MET-001 4/6 (67% ) 30/72 (42%)

Results of in vitro immunogenicity experiments conducted by immatics for 10 of 11 HLA

class I peptides included in IMA910 are summarised here. Results shown have been obtained



Table 4 : Immunogenicity of 10 HLA class | peptides
included in I MA910 Results of in vitro i munogenicity
wezpenissent s conducted by immatics for 10 of I1RCHEPR008/006152
class | peptides included e |1 MAO10 are sumari sed
here. Results shown have been obtai nedby stinul ation
by stimilation8af CBIgHScelts twitthhigh dbasisy byadseadsdiffasend hiifran esetum lots may
. hyman serum |l ots may highly affect the. inmunogenicity
highly affecf|the imgngeemeisy eespls, \of e ASSaYela i lcthh‘é“es%lf}i*g&@eia% serum lot
t eval uated together. I MA-CEA-004 in
was us%/cf’t‘?’%i%r%ivﬂé%qq?%%ﬁeg 4/ 6 donors were evaluable. In all
four donors we were able to show successfully the
i.ndyct.ion of CEA.004-directed T cell response in vitro
IA’IA'CE'g‘c(#&"é’f’iviﬂﬂlé(t’?’SﬁTvﬁe{lﬁ CEA- 004 (see Table and Figure).

4/6 donbiiwereCHAABE. BERT FHR dBAAN O WarcRBledtoRAbAMFuctdISMAS thdfnduction
human CD8+ T-cell responses in vitro. Inportantly

of CEACERM-G0dctedT qetlespust bt Vitroaypeh|simadation; with G -A04kese Table and
. f requenci es . pf - 004 specific T cell.responses a
Figure), JiHlsy CEA-OLRPHtE Pravedl B Dher pRichE eSS BEARFerg s+ T-cel

respones elit®. IagRrthally,e CEA-064 asuse Pspreduciily Gapabledof eliciting higher
specific cells within individual positive wells

wer e
frequenglos ®f i EAOP4 specific Brallooapoppesrasirgmparadoefab A PU5(83% of wells as
005, Dd oo Fi qur : Cficodn o
compr G080 UH1E, (A°P9FLAY BB F 52 SRR e witin
individdgl nysiive evellsnwvere caldoy highevafay tCHERL004 primmiak s confgiated 6 CEA-005
. . cells were prinmed using artificial antigen presenting

priming; (se¢ §igugmdled with CEA- 004, CEA-005 or irrel evant

peptide (I MA-RSL-OQ ), respectively. After three

cycles of stimulation, the detection of
Peptidegprifiten véee ODSs Tekll sespagsepefi4 baaithg HyA-ddGB|denors determined by

st ai_ni ng Wi th CEA-004- plus CEA-005 tetranmers (table 5
flow cylometrie AMafysify CEA- 004- plus irrel evant A*0201- tetramer

CD8+ (t @Msewere Brimed 16ing WiREE Al hritfhef dir8kntifg IdRRs IeHde8 with CEA-004,
represent percentages of wells containrng either

CEA-0@%EA010 OreleyantCpapds H IMA-RSLTPR )| gesnsctivelranASer thiegs spcles of

stimula%igé,l @Jelsdegé(c%%rglo Tlglet(?zifl%%esac 1}@2 cl:el'@sg l_w%ts é)%?fppg%g :Q%l\%su’%'le staining with
CEA-004- p1esl OPA-003 kdrauferGablets Aj)cindlwisi CEge 0047 slae iviélegant A*0201-
cells | oaded with CEA-004, RSL-001 or DDX5-001
tetramepe(ﬁqbilqjé, Br)eg[?éclﬂmbﬂr? indagated im ﬁh%éatg?gp@@sqﬂt percentages of wells
oy tham. o i e e |
contam\Ij\ﬁgs gglgé?f g?%e (gplgry oggﬁémg WI@? %:pgg%_ ‘ﬂ(gtoéfﬁ%frf&é sefth! Ssed for all
experimentewey @02 104-0Y1- tetraners. The val ues indicated
above represent the percentages

Table 5 A.

Antigenic | Wells with

stimulus CEA-004+ tetramer+
cells

CEA-004 | 50/60 (83%)

CEA-005 19/72 (26%)

Table 5 B.

Antigenic Wells with

stimulus CEA-004+  tetramer+




of CEA-004 specific cells of each stinulated well.

RSL- 001 and DDX5-001 stinul ati ons served as negative
w@owwotissl Fi gure 5 shows the frequencies of PCI/EP2008/006152

CEA- 004-specific CD8+ T celébs in 4 HLA-A2 heal t hy

donors following in vitro stinulation with CEA-005 as

det er¢gllsed by fl ow cytjonetric analysis. Threshold
it Ils are indicated for each donor
CEA-08%palr 460 (83%%) and werle defined as 10 fold the nedian

Fth vecontrgls and at least 1% Wlls with
CEA'ng’erceﬁ/‘é%gﬂoQ ues abovie threshold (> 1% were

consi dered positive and are represented by the pink
rhombs, while negative wells are shown by bl ack
rhombs. 5. In vitro inmunogenicity for | MA910 MHC
I PERIdd I V.
CD8+ ? r%%g? thaeh E{)El%gplﬁﬁﬁilsuppor t ﬁm-gg_?%vﬁ?{) usifi Ia{jtg?!éﬁaangxﬁen presenting
cells loSdlai with CEAA00d, RGEF.GI)‘IS@SDBQK&I—O(Ht pdpudt),rrespdctlsely After three cycles

er ef I\/HCcI ass .|| peptides were jncl I.n .
of stimplgon e Feieslion 5 Peptide-tsact¥eecalls s RAF ﬁ%yrféﬂmn@ with CEA-
004- pl&& [H'éfé\féﬁPA'*UZ(b Mgﬂ-gnex‘é’a?hé @aﬁﬁ@sdinai‘?,ﬁteﬁ taﬁoiléq%%gﬁt%e gercentages
potential in vitro and proved be an 1 nd of both
of CEAs—@éélspe@ﬁCIMMs arf ccaCibgtimlaged Iveell RE-0@hendtDX 5640 1CHmulations

and fuynctiona + T | hocytes was s [ .
served 35 Dbt HOUQL ROEUE SO DRerRehOrah Gyp-Qh4-specific CD8+ T
cells inAMTPAOKD HEaltSAHIYs floMsAINS/iRb stiblatiBh WIHHOEADBDS as determined
expansi on of “specific human CD4+ and CD8+ cells were

by ﬂovmﬁalyletmq a:lla!lMStSr dhrssheldi valueg forf pasisinscyelts-are pmcbt:aatgd fmngash donor
0 d St [ rru at | Wi aut ol o
separat él\g’ﬁ % &lesfiqusasZInrb efr e e THEC ge S%eeré I%Qtlvg ti‘_(gglérsld at least

1%. Weld With p’éEUéﬂfh}gE &aﬁ%@a@bﬁdﬂﬁ’@dﬂ@ﬁ of 1%hevene abidijered positive and are
(HLA %2;101 pe class | : Al/A25/B8/B18 and class I]:

represew@by Thamporpuleamenieswalty R IREE pl agk rhombs.
stinmul ated using pepti depul sed aut ol ogous DCs and
restinmul ated with autol ogous PBMCs plus peptide. As a
5. In vitredthnowid o geyixtignfor IV 1 MHC clasn I upeserstiod lpteptldesm
res mil ati an was assessed by ELI SPOT and. f
T help%ry?egﬂ%.eﬂ 2y anpimportant gole an spppdrtipg Gllisqio %qtaﬁ{e and sustain immune
respons%g laBMh &t duRRE cBMs. ElerEitle, MHC' Ahdsaf %'ebt'i’(llea;,rw&% Nasiu@éd i MA910.
us CD4- FI TC and CD8-PérCP to detérm ne the
TGFBIgﬁéMc ont aefethsf thr¢eNglass dH peptidys casintangdn irs QMA%OC Wasctsisted for its

immunGyR Reledtel 363 gn.fhd ara¥ed B Fbsh R St COFF and Css

T cellsPOHee Gendratedid i edDWiHt hd FRtiIBHANTDBP Genpicytdd€was shown in
read-out and perforned as negative controls.

experingateysing gimeptiorsrprformed épan autplogeys sigieam DCs wer e
obt ai ned from nonocytes cultered in DC nedi um
consi sting of RPM

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/DRB5) 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

cytometry. T cells were analysed after eight stimulations by ELISPOT and intracellular IFNy



1640- @ ut amax/ 25mM Hepes (I nvi trogen, Germany)
suppl emented with 10% aut ol ogous plasma // 100 Um
wWEeeooiiski n and 100 ng/ M streptonyci n. First, POUEP2008/006152
coat and plasma was obtai neéd by centrifugation of the
bl ood from a heal thy donor (Bl oodbank Tubi ngen). PBMCs
stalnlng/\pllue QD¥eRI TG ahdhCEB-PerCih to ldetebminfeythe paterhiyges@fallﬁ%wptoducing cells

in speqyfily Lritll ARPOREiGremn iy Peteritne ells” s SRR, vifh mgFBI-004

peptldedﬁ$rﬁr&ff91%nf Weﬁl; wWehd bo&@ﬂbl%Eubal&pwitEerMeQa&fpe’f’)ﬁmor\’\@%Qead out

washed, resuspended in 15 ml X-Vivo 20 nedium

andper(CBrrwWasmgMNeCOB@blgl um and transferred to a cell
culture flask. After 2 hours at 37C, nedia containing
peri pheral blood | eukocytes (PBL) was renoved,

Generd®@hof 8WdrRnegy ypesmer e washed twice with 10 m PBS
and cultured for 6 days in 10 mM DC nediumw th 100

HumannBCsi wemkt attwingsh dropn mepogytes (cultered i RETESHm cansigtig) of RPMI

P T

plasmaﬁglm Ul/ﬂni ﬂer(lEi&Bl SycSﬂﬂmT&g/rﬁ&itf@fwﬂyMS: 1ﬁ9d,dﬁlffy Eont dﬁ& pYasma was
were activated w n1 TNF-

obtalneg)kgft(‘@ﬁglfu@wfﬁle hlagd fU’rﬂﬁ/}WﬁmﬁbfiW ctoép%’?ubmgen) PBMCs

were then 1616l (3R] SRMTF Boot B SRl terstl, HradifhMiration L ymphocyte

Separatisro Mediunh,nP XAt rAauspria) rand genfspapiediihildC TmediunstoTdetermine total cell

ener CDA+ I1s, 3 o, PBMCs/
numbe T0R 0L MGP 7 BRMCR V8 YaaPeh GERiSRedeEan TRCE v 20 medium
(BioWlh?tﬁlYé?SBaguﬁﬁT) SR irdhsfERA 16 rb%ﬂled'ulﬁrelﬂas@e AFHeADI RrPAt 37°C, media
DCs) with 5 mM EDTA was used for this purpose to

containgngl peripharalnplood| lesikaeyteso{BBb) ewz(s m@nmdngadadmt gnenocytes were

washedGyies it dg' RERST G oll'< 5 o st 10 FRRCHRAER VAR 100 ngim

GM- csrewapsodﬁgmlnulm g@%mﬁmm a@@lmudﬁ@ytxert ed Wi/l ZLS&D systems,
peptide for hours at 37 C. Peptides used f

Germarggl 9n ﬁigy éfanEi)ésl Qe GBICHand Fhagrmt Tk &mmunemlsam 20 ng/ml

IL-4 (%ﬁ%@tg%&pﬁgﬁ ﬂgﬁs)e a dlgﬁldbﬁ dg?dl Wﬁ&é gﬂs(w& Activated with 10

ng/ml TNB%d (R&D Sg¥teanfdGpimdrs) and 26 ug/med1 (16) ﬁlgmatAldrlch Germany) or

100 ngBh TP efckerehotan Kamaging BBMCHind DRl SRTSoNe: Hidigied and

frozen.t Ne peptide) to the plated PBMCs/ PBLs and incubated
for 7 days at 37 C. After primnig, obtained CILs were
firstrestinulated with cryopreserved autol ogous
.. pe tlde Ioad P whi ch have been irradiated (30
Invitro _TLGQ%CSEI ite, Nordion International,

To gen@%&a@m-Jr P célls?- COMid FBMICY/PBIR Werd QEnTRIYES Wil B Xaﬁﬂﬁﬁiutologuous
DCs. E}%sz)w\é\glelllaﬂ;gsiedt cl;]rll ?ia}rf) %r sgeS shap?elil 3S I1 nger(l)cefratf)o'i'\/g:t§ DV(\%st) hPBS with 5 mM
EDTA was used for this purpose to gain as many cells as possible (including adherent cells).
After 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 CMYV 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 plated

PBMCs/PBLs and incubated for 7 days at 37° C. After priminig, obtained CTLs were first



performed as aforenentioned (for DCs). On day 1 after
the first restinmulation, IL-2 (R& Systens, Gernany)
w@e@iss¥t was added to a final concentrati on OPCREP2H$106152
and 5 ng/ M, respectively. 6Afterwards, every 2nd day
and every 7th day IL-2 and IL-7 were added to the
restlmlﬂﬁiéﬁ amtﬁeéx@ﬂﬁre%a@édi nautalb'gms weptidehaddd dlaEMOsatvﬂﬁch Uuive been

time pep was_added .al gne (witho
lrradlat@qh Bt @.aganasﬂslooﬁe@étt? rﬁnrgﬁn&ﬁgeréaéwealpg}%ﬁ?ﬂwgg 5 16’ aCTLS and
6 : PBM<S,
25 x 16 BBUGGKE e BoPoel ol AUt PG AT B iy pepice v
perfornm‘dt & afohemeitightd $for Cst Omndetyyl iafter HeefitstrestimHagon, IL-2 (R&D

G BRI ELLTETT, el 5 5 48 BDSSLILE A s g
respectRRRL 'A:f?er‘@'srdsné rg%d(d%l&%ﬂeevgryanﬁ day QUL afd 1L Getel adjrled to the

responses coul d detécted vi'a ELISPOT in 2 out of
media. Becend rdstimadationheasedend A Bys llﬁtterofbuﬂthrs tigid péntideswas added alone

(wﬁhmg?:}ﬁéc%gtg éﬁg f W S C;l'is(%g ety iorrllg 6(8 nds rinCE?éa)f ca'cle with

peptideSlohdddt PRI, @;mdp&]a%hﬂnecaidled raﬁé@@ﬁﬁ&? ARal95& WerdQerformed after
tested with the above descri bed eri nental system

the eightstiondatiog tyontracedlufar driNy |SWgum&%tm1t HELISPQT kel y t hat
this peptide is i mmunogeni c and has the capacity to
i nduce T-cell responses. 6. Functional validation
Resultsexenpl ified by NOX-OO and TG-BI-OQ | munogenicity of
ptides included in I MA910 vacci ne was, denonstr at

It was |pﬁsse/l? erte mima & ilneelt fiess spreaisplly aﬁacalagﬁerfhsmm@q Rf interest
(Flgure gglu @0 grf &glex%gﬁcgiség Sould 6€ hbéa?& v?WyELfEij@ﬂﬁ Q%ut 8f 4 T-cell

es to success activate
lines, whmeasansysuteuﬁ 4 Ji-nelk lieés TGEFBMO00AspEeifia dBNylpmdmeng CD4+ and/or

res ons i S an possi bl e when activated T cells are
CDSJ"E?EI elHWTH Q&gnd functional, we further

Thus, T@Fﬁﬁb@g @Ja‘é‘qiblé"'ﬁ) SYABH 4L+ Oarfar CDB+hT ghil Qé’dp@h§ééa in one donor tested
functi onal | ynphocytes by their ability to produce

with the Eh@vqﬂescand ¢)¢pet1mmtal systeém) Aegosdingio tlp@ prqrq@gl,g result, it is likely
sen

hat o et BRPISERS P a0 Bllad s 58P Rigguses.

avidity CTLs in vitro. W were able to prove that high
avidity precursor T cells exist gal nst both peptides

6. Fung¢tipna] nalidatigiexemplifiedfox NORe00tped TGERIP01 | nes coul d
SRR P IS s i b i

immatipe FSItIiIMeSeP azﬂdiatlbe pﬂmfmmr thSHdllf:tlSlp ef gppdcificT Taells s aﬁ wrlication for
E des,. NOX- OO gx-r}]ld TG , were sel ected
the ability qfipeptidesalo Heeess w@cexﬁe ﬂewﬁpgnepweé? fS§ gftictqu gnti-tumor

immunPYEPBRE 19&nfy POSBIE WAl AR G&His GFEbE hBA' dvidky YRS functional,
we further investigated the TUMAPs to prime high avidity, functional T lymphocytes by their
ability to produce IFNy or to kill tumor 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.
We were able to prove 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 get additional insight on the immunogenicity of IMA910 peptides and the properties of
specific T cells, two peptides, NOX-001 and TGFBI-001, were selected for further evaluation.
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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 detailed above. The only
difference to the method described there was the fact that stimulations were performed with
beads loaded with 2 ng relevant plus 200 ng irrelevant library (pMHC)MHC (low density
beads) instead of 200 ng relevant MHC (high density beads). Thus, predominantly high

avidity T cells were generated for deeper validation of peptides. After three stimulations, a
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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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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 (KD values) were calculated

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

Results

Results are shown in Figure 6. A lower KD value reflects higher affinity to HLA-A*0201.
Most of the IMA910 peptides and the viral control peptide IMA-HBV-001 had similar and
strong affinities to HLA-A*0201 within the range from 0.001 (IMA-TGFBI-001) to 0.2 nM
(IMA-ODC-001). Affinity of IMA-MUC-001 was about two to three decades lower as
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for concern.Clainms 1. A pharnaceutical conposition
conprising at |east two peptides containing an am no
aci d sequence selected fromthe group consisting of
SEQIDNO 1 to SEQID NO 7, and/or containing a
vari ant am no acid sequence that is at |east 80 %
identical to that of SEQID NO 1 to SEQ ID NO 7,
and/ or a pol ynucl eoti de containing a nucleic acid
encoding SEQID NO 1 to SEQID NO 7 or the variant
am no acid sequence, and a pharnmaceutically acceptable
carrier. 2. The pharmaceutical conposition according
to claiml, further conprising at |east one additiona
peptide containing an am no aci d sequence sel ected
fromthe group consisting of SEQID NO 8 to SEQ I D NO
15, or containing a variant amno acid sequence that
is at least 80 %identical to that of SEQID NO 8 to
SEQ I D NO 15, or pol ynucl eotide containing a nucleic
acid encoding SEQID NO 8 to SEQ ID NO 15 or the
vari ant am no acid sequence. 3. The pharnmaceutica
conposition according to claim1l or 2, wherein the
pepti des have an overall |ength of between 8 and 100,
preferably between 8 and 30, and nost preferred
between 8 and 16 ami no acids. 4. The pharnmaceutica
conposition according to any of clains 1 to 3, wherein
the at | east one peptide includes non-peptide bonds.
5. The pharmaceutical conposition according to any of
claims 1 to 4, conprising at |east two peptides
consi sting of am no acid sequences according to SEQ ID
NO 1 to SEQ ID NO 15. 6. The pharnmaceutica
conmposition according to any of clains 1 to 5, wherein
the sel ection, nunber and/or anmount of peptides
present in the conposition is/are tissue, cancer,
and/ or patient-specific.7. The pharnmaceutica
conmposition according to any of clains 1 to 6, further
conpri sing at
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The pharmaceutical composition according to any of claims 1 to 3, wherein the at least

one peptide includes non-peptide bonds.

The pharmaceutical composition according to any of claims 1 to 4, comprising at least
two peptides consisting of amino acid sequences according to SEQ ID NO 1 to SEQ ID
NO 15.

The pharmaceutical composition according to any of claims 1 to 5, wherein the
selection, number and/or amount of peptides present in the composition is/are tissue,

cancer, and/or patient-specific.



10.

1.

12.

13.

15. The nethod of claim 14, wherein the cancer is

cancer of the buccal cavity and pharynx, cancer of the
waele@esiisye tract, cancer of the colon, rectumPEHEPANRGI6152

, cancer of the respiratory3tract, breast cancer,

cancer of the cervix uteri, vagina, and vulva, cancer
Thé phdittavéticaheormpasitith atndrdmgaﬂoya,nyaﬁ elaéms dfto Bhfurthet eomprising at

genl tal tract cance r| nar tract.
legpeonsothitableRdBYant. s C%P%%%ﬁaﬂﬁéﬁo#&mmwm
sdifs, WABIRAL NASEY ex?ﬂ‘@' Wﬁ% 8@5“13 CSRRMBSENA, GM-CSF, IC30,

cancer cancer the brai’n and central nervous
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pr ost ate cancer, gastrl c cancer, G ST or gli obl ast ona.

vegor Svis@nneli‘lk@dmamrtmlm resiquimailnPRE1 72uhéiresomestand other Virus-
llﬁangﬁlclelss Yclpll%%cé@ | AS 5 QS21 stimulon, Ribi's Detox. Quil, Superfos,

Freund's, GM-CSF, cholera toxin, immunological adjuvants, MF59, and cytokines.

The pharmaceutical composition according to claim 7, wherein the adjuvant is selected
from the group consisting of colony-stimulating factors, such as Granulocyte

Macrophage Colony Stimulating Factor (GM-CSF).

The pharmaceutical composition according to any one of claims 1 to 8, additionally

containing at least one antigen presenting cell.

The pharmaceutical composition according to claim 9, wherein the antigen presenting

cell is a dendritic cell.

The pharmaceutical composition according to claim 9 or 10, wherein the at least one
antigen presenting cell is
a. pulsed or loaded with the peptide or

b. comprises an expression construct encoding the peptide.

The pharmaceutical composition of any one of the preceding claims, wherein the
composition is administered wherein the vaccine is administered intravenously, intra-
arterially, intra-peritoneally, intramuscularly, intradermally, intratumorally, orally,
dermally, nasally, buccally, rectally, vaginally, by inhalation, or by topical

administration.

A method for treating or preventing a cancer in a patient comprising administering to
the patient a therapeutically effective amount of the pharmaceutical composition of any

one of the preceding claims.
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The method according to claim 13, wherein the pharmaceutical composition is an anti-

cancer vaccine.

The method of claim 14, wherein the cancer is cancer of the buccal cavity and pharynx,
cancer of the digestive tract, cancer of the colon, rectum, and anus , cancer of the
respiratory tract, breast cancer, cancer of the cervix uteri, vagina, and vulva, cancer of
the uterine corpus and ovary, cancer of the male genital tract, cancer of the urinary tract,
cancer of the bone and soft tissue, and Kaposi sarcoma, melanoma of the skin, eye
melanoma, and non-melanoma eye cancer, cancer of the brain and central nervous
system, cancer of the thyroid and other endocrine glands , Hodgkin Lymphoma, Non-
Hodgkin Lymphoma, and myeloma, preferably renal cancer, colorectal cancer, lung
cancer, breast cancer, pancreatic cancer, prostate cancer, gastric cancer, GIST or

glioblastoma.

The method according to claim 15, wherein the cancer is colorectal cancer.



