Met hods and conpositions for diagnosis and treatnment of cancer
Gastrointestinal cancer (cancer of the digestive system includes cancers
of the eswphagum4sogal | bl adder, |iver, pancreas, stomachpcsmebétoioniossti ne,

| arge intestine (colon) and rectum Sonme form of gastrointestinal cancer
anounts to about 20 percent of all newy diagnosed cancers every year.

Col orectal cancer includes cancerous-gtowths in the colon, rectum and
appendi x. It is the_ third nost_ common form of cancer and the second | eadi ng
cause of cayieedepnd sempeasitinng foridiagngsisiand tragfment of gfeFier , col on and
rectal cancers account for 10% of cancers in nmen and 11% of cancers in
wonen. It is the second nost comon site-specific cancer affecting both nen
and wonen. Od&tyintstioale@hedr Cameeref the eligdstivg systém) avdlstes faanceradértberat ous

polyps in the colon. These nushroom|ike grqwths ar sual | y beni.gn, but
some may d§_§‘§?h6_§usi’ rﬁaHb@a?e}W%é%anﬁeﬁ%.%ﬁ?& Sl m&iﬁﬁ?’ﬁ&% ‘Efe'tsgﬁe presents
as net agt albQosh SRARRNIMAE0METBHE OfCAHRbINYAtiAM GREM- ark@its 20%beat D@t i ent s
present with nmetastatic (stage IV) colorectal cancer at the tine of

di agnosi s, parsdntgf dlnepdysipignodedcangesugvery earhave i sol ated |iver metastasis
that is potentially resectable. Cancer of the colon or colon cancer is a
di sease characterized by the devel opnment of malignant cells in the lining

or epi t hel iapnreétal fcéd ihsihd@@Ant @0l W ihithdicdlbn,irBeuadndepbeidistk ne.
Mal i gnant cells have | ost normal control nechani smsﬁ%over ni ng. growt h. These

cel I's may iinthedhird masbeerames froe of cencss gad ther sepprd) leadipe careRf @RFBughout
the b 098 aqgla{eavd%%tg l}ﬁ%@%&}ﬁ%{eﬁ?%ﬁﬁ?&“ﬁ%@@r%}lBﬂ aﬁcﬂg&%{] ch&ce}éﬂé’#gﬂﬁt fop arise

sporadically 1na hose evelopt sease. lIwenty percent
of peopl e di0& bficandets o nievendyéh®t bf camceed dpoewintenodt istéenseegnd meest genes

carry a trigger for the disease. vel opnent of col on cancer gt an.early
age, or at Cg&rliqer‘éC'g?ePg—gc, cpeer & G?tl“ég.ngg@of”&ﬂ ?Péln&’@mensgﬁad‘é(s?‘go%?cwl .
geneti cal | b s 2050 tthGtbht GbMi@de e HisLGRR0ES ;ﬁ,uwassﬂ thed chi. spsadi ¢

form Screening of colorectal cancer i1nvolves physical exam nation, sinple

| abor at or y meshtaom-4ikel grénethgisgealsiaht berigof buthsontd niagiglayklophimte shrger To

visual | ze the colo itheliu cl knicians use X ravs.(indjrect

Vi sual t5at o0 6oCalbis Gatriioms bt PSRy Jmebf B bilcal e fhpedes
curative surgery. Over 20% of patients present with metastatic (stage IV)
colorectal cancer at the time of diagnosis, and up to 25% of this group will have

isolated liver metastasis that is potentially resectable.

20  Cancer of the colon or éolon cancer is a disease characterized by the development
of malignant cells in the lining or epithelium of the first and longest portion of the
large intestine. Malignant cells have lost normal control mechanisms governing
growth, These cells may invade surrounding local tissue, or they may spread
throughout the body and invade other organ systems. Colon cancer is thought to

25  arise sporadically in about 80% of those who develop the disease. Twenty percent
of people are thought to have genetic predisposition, meaning their genes carry a
trigger for the disease. Development of colon cancer at an early age, or at multiple
sites, or recurrent colon cancer, suggests a genetically transmitted form of the
disease as opposed to the sporadic form. -

30
Screening of colorectal cancer involves physical examination, simple laboratory
tests, and the visualization of the lining of the colon. To visualize the colon

epithelium, clinicians use X rays (indirect visualization) and endoscopy (direct



Proteins are sonetinmes produced by cancers, and these may be el evated in
the patient's blood. Wen this occurs, the protein produced is known as a
tunmor marwer2010ii9e49¢ i s a tunor nmarker for some cancers @CTHERROIOODHAT it isS
known as carci noenbryoni ¢ antigen, or_ . Unfortunately, this protein may
be made by ot her adenocarcinomas as well, or it may not be produced by a
particul ar eBhalivadanmcer. Therefore, screening by chem cal analysis for CEA
has not been hel pful. CEA has been hel pful when used in a followup role
for patients treated for colon cancer if their tunor nmakes the protein. The
treat ment OPr&Qi'nQra?&fs&hem@sC?focﬂe&ﬁB ScaRfers, dSthaed Raydbe tleeatéansahe Col on
cancer is assigned stages | through IV based on the follow ng general
criteria: Spatmts hloaheWhemuhisi eccupmftheedotein produegst ish&neWm ar 2 HEEOhot

penetrated through.the first |ayer of cle | ol e |l:
the tunot hE¥T nEP?rﬁt‘&f {WOSJB%& B?thsg)%%’uf%rc Elj\%/aﬁ]t%g% %Wé 1{(,:Vicaﬁ ighovﬁa as gone
through it, -pRaRERbYyIniYadiged, of OBA | UsRltuhitelyyeiis Pragie mhy beanydedept h or
size of tunor associated with rg}gi onal |ynph node inyvpl venent: St gge | V:
any of previothes adenacarcinpmaassascivall.eef himay potsheaRtodnerdaBY Ashaticygiecplon

col orectal cancer u r AM Al ifh1. can be
cur abl 6. HoRBUET TeZs{oft Yeelhe &3 bt AR ACEN bl aRieaRIptlL

net ast ases WA BhEb@Athelpful When assl inidkfellpwip tode turpabibets tSateddoycolemai ns
the primary treatnent whil e chenotherapy and/ or radiotherapy nay be

r econmeh@ed cargse Hohelh tWRPTIARKSS 126 RICHIAI ~ patient's staging and ot her nedi cal
factors. Surgery is used as primary therapy for stages | through Il col on
cancer unless there are signs that |ocal invasion will not pernit conplete
renpval of tThe treament afscalengciat camcer depehdarmmetdie sttagiree Pf fthe ggases . Coledever
this circunstance is .rare, occurring iy, ess than 24 a I ncer
cases. Sur gicRRIeT 1§ AstigRsd: ét%escgflgﬂughmews cgﬁglqﬁf/ tlglr@/‘g{n e%énre %‘%’3@?&3 t he-

i nvol ved segRitl: ofe GRIRNs COHMRABMHI eftiRMignvbit Kasifos pohangedsthppigh thad

regi onal |ynph nodes. Usually, the partial colectomes are sepajated into
right, L1e&ft firstrlapevadmeesclecin tge bavelwalicttprenl: Birdamophag H@leﬂﬁ@gc}[’%ﬁ& y. The

renoval of the bl god s I (el WL R | h
nodes that dbnpey iy B i, @iod bERL Ll (BB it b oo SR 1T
ei ther si de Rkud; Beageriiiany deptiosr. siheftunive assovated Witbgregional lymph node

involvement; Stage IV: any of previous criteria associated with distant metastasis.

20  When colorectal cancer is caught at early stages (with little spread) it can be
curable. However when it is detected at-later stages (when distant metastases are
present) it is less likely to be curable. Surgery remains the primary treatment while
chemotherapy and/or radiotherapy may be recommended depending on the

individual patient's staging and other medical factors.

25
Surgery is used as primary therapy for stages I through III colon cancer unless
there are signs that local invasion will not permit complete removal of the tumor,
as may occur in advanced stage III tumors. However, this circumstance is rare,
occurring in less than 2% of all colon cancer cases.

30

Surgical treatment of colon cancer usually involves removal of the involved
segment of colon (colectomy) along with its blood supply and regional lymph
nodes. Usually, the partial colectomies are separated into right, left, transverse, or

sigmoid sections based on the blood supply. The removal of the blood supply at its



in a position such that the blood supply and | ynph drai nage between two of
the maj or vessels, both vessels are taken to assure conpl ete radical

resecti orwororinymsal (ext ended radical right or |eft colP€EiEPae1p/00108B5t he
primary tunor penetrates through the l_ooxls\el_ wal |, any tissue adjacent to the
tunor extension is also taken if feasibl'e. Chenotherapy is useful for

patients V\h@rigalwﬂoﬁgadxitﬁlthe tededtal TynagiH sodewninit aceompay iaonkuacsearaddeqiate f or
recurrence (adjuvant chenot herapx). ,ghe t her apy may %ﬁo 8’2 used when the
cancer is stRajginiof nefgal eoler 0B HhemY %%fg%é PEMATE Gipial W iR rﬁ?{‘c%dtest his
use is rare., Adl uNg tsuEltf'?}FﬂQRMe bfocdXuph eirﬁglgpg)hts rgirihggé bediczgase of the deep

penetration or 1 n stage patients. Stan y is treatment with
5-f 1 uor our ashdjor (&dstls, dothbivessdlswarehtakeucowssira domnpleteprdicall refectiox aro 12

nonths. 5FU is an antipetabolite, a | eucovori.p.i nproves the re nse
rate. (A°redpBA% (Pendela S?Iarﬂgj‘t Pégﬁ%@%‘gi’%ﬂnﬁi If e THURRS RuppG REETates
chenot her apyy b, A0 e fwed SR any BYRR RPlcBat thWhe BlinSre&ii®nsich SlalshtaRéeift he

i mmune system, nay be substituted for |eucovorin. These protocols reduce

rate of recdeasdlee by about 15% and reduce nortality by about 10% The
regi mens do have sone toxicity, but usually are tolerated fairly well.
Sim |l ar chenotherapy may be adm nistered for stage IV disease or if a

pati ent progrRarfiferaiidisdRYRI FPSpARMASVERS Bsve RESall idensifiabletemporsrovedt es of
about 20% Unfortunately, these patients eventually succunb to the disease,

and t hi 80cheandetreatajy forapcnaengs(adigrnt sheroetharary) Gheprothczariumey alpode 1ife
in Stage IV patient R I : ﬂygnoftllg;(, NBefH5UbLS can
be i nproved u\t/)s\neci W%F%gneacgglh% %%kaﬁt& IXﬂd&%ﬁg§¥ag@§?{e§g this geglgneﬁ.a%?’ri not ecan
does not seahistuee isitafecase toxicity but it inproved response rates to 39%

added two to three nonths to disease-free survival, and prol onged overall

survival by alittle over two nonths. Radiation therapy is used as an

adj unct to %@P@M ¢l %;h'g@ rc@néiéer?@ gpﬁﬁé'b Htaﬁ)s!éflslep@f-tlﬁ QbdPperetatibiP6@in stRUr I ence

post - operatively an area o oncern will tolerate the radiation. For
i nst ances i flllt patientsmStaridach thegapyuiscireatwent withabdoeravaacildSFUY sombinadot

Passi gni 11 ARt JISRET fArc Besien Of S5 Lt Rous! ST Y etk a8 L "
leucovorin improves the response rate. (A response is a temporary regression of
the cancer from chemotherapy.) Another agent, levamisole, (which seems to
stimulate the immune system), may be substituted for leucovorin. These protocols
20 reduce rate of recurrence by about 15% and reduce mortality by about 10%. The

regimens do have some toxicity, but usually are tolerated fairly well.

Similar chemotherapy may be administered for stage IV disease or if a patient
progresses and develops metastases. Results show response rates of about 20%.
25  Unfortunately, these patients eventually succumb to the disease, and this
chemotherapy may not prolong survival or improve quality of life in Stage IV
patients. Clinical trials have now shown that the results can be improved with the
addition of another agent to this regimen. Irinotecan does not seem to increase
toxicity but it improved response rates to 39%, added two to three months to

30 disease-free survival, and prolonged overall survival by a little over two months.

Radiation therapy is used as an adjunct to surgery if there is concern about
potential for local recurrence post-operatively and the area of concern will tolerate

the radiation. For instance, if the tumor:invaded muscle of the abdominal wall but



the small and large intestine do not tolerate radiation well. Radiation
also is used in the treatnent of patients with netastatic disease. It is
parti cul awbDyow#i4s i n shrinking nmetastatic col on cancePCTEPRI16/0bI03F Nn.
Noncol orectal gastrointestinal cancers jnclude pancreatic, hepatobiliary,
gastric, small bowel, and esophageal cancer. Treatnent of noncol orectal
gast r oi nt estianahotc anapletelpf tearovedic thislemea wolldi be dednsilerado dorh radatidmi ng
surgery, radi ot herapy,, and chenot herapy. Cancer. of .the stomach,.- al so

cal ['od” gast Regiaia bes Sigh Gagave IRV HOHEESRORLOGVS! i SY RSP Folt S85AEE L ha
can often b%e%aﬁﬁafn\efﬂg&e'iﬁtest&efcﬂﬂmt@l@ﬁ&téfaa?aki%ﬁvaetu_.a local stage. Stomach
cancers are classitied according to what sort of tissues they start in. The
nost common type arises in the glandular tissue lining the stomach. These
tunors are call ed adenpocargi.no and account for.over - percent .of all

st omach T u Q‘.a%%t B¢ tlﬁrtgggrr?a ?%chfoo%aalgfltrseva‘%gcngeﬁa Sg%lrcgglég%% Mg 1 ver,

lungs, bone paRdulabigiviefuMit @sinkERSmatasiatid S6loh oamdr totht beaihi ni ng of the
abdom nal cavity (peritoneun) and around the rectum The ideal treatnent of

stomach cancer is radical surgery, neaning that nost or all of the stomach
is removed (subtotal ,or .0as o i t - r gaadl ng

| ynph nodes .(I\?oﬁﬁﬁlloﬁeé*als%ars {dg‘?‘% S|Ugﬁt é}%l%g&nl’lgx %IP ggéa?rle&%%l H%’hlgbtp ta{(g%hl%ﬂé’ag to a cure,
t hough | essemal Ua¥iet 2hnd ephelghab sam@n Preayment sifgminkoloasttal rgakeointesti@r apy
designed to relieve synptons. Radi ati on and, chemat herapy are .al so treatnent
opt i onsl0 Thé&angery AECR yrelwdas sy iodd; QHPF?FCPOCQ’&?EB’Q& e&ﬁd’%ﬁ‘&ﬁ?@y’ca I's
via two sep L{ies: innate and adaptive inmunity. The innate
conmponent C%Eﬁg%g?rg&g?ahgbrophages, natural killer (NK) cells, nonocytes,
and granul ocytes. These cells identify nolecular patterns involved in

cellular trapsfornation and release,various cytokines. and_infl ry
medi at or s. C‘Frnggfllf ?@E‘Bg]ﬁs'ealf%c‘fg%e(fﬁ%&%ﬁﬁ‘gf/erc%p%absltrﬁ fq VAR ng?%a%gn
antigens, a tf8abi §is®ist IBM canofetoBd ciedi WhaHR ik go@anssd Tated ladtat Jotal
conmponent of immune system al so features specificity for foreign antigens,

i npar t etlShy stagesSntachtancstsene slassibad poaepling je vdat st offissusstBOBHET AR cel | s
(APCs) al'soplav.a {hGoh le;[ehgrisaeg ARy S1dndaRP MRsue LihRERNE Y dch Thededn
tumors are called adenocarcinomas and account for over 95 percent of all stomach
tumors. Metastases through the bloodstream can spread to the liver, lungs, bone
and brain. Metastases are also found in the lining of the abdominal cavity

20  (peritoneum) and around the rectum.

The ideal treatment of stomach cancer is radical surgery, meaning that most or all
of the stomach is removed (subtotal or total gastrectomy), along with the
surrounding lymph nodes. Radical surgery is the only treatment that can lead to a
25  cure, though lesser surgical procedures can play a significant role in therapy
designed to relieve symptoms. Radiation and chemotherapy are also treatment

options.

The immune system has the ability to recognize and destroy cells via two separate
30 modalities: innate and adaptive immunity. The innate component consists of
macrophages, natural killer (NK) cells, monocytes, and granulocytes. These cells
identify molecular patterns involved in cellular transformation and release various
cytokines and inflammatory mediators. The innate response lacks the memory

capability for foreign antigens, a feature present in adaptive immune response.



antigens and present themto the |ynphocytes in the context of major

hi st oconpatibility conplex. CD4+ T cells bear receptors that recognize

ant i gens w0 20hvd9¢9nt ext of IMHC class |1 nol ecul es, whi clirCTiPR010/000988S t hem
to rel ease cytokines and further activate_ CD8+ |ynphocytes (CTLs) or B
cells. CTLs are part of cell-nediated imunity and are capable of |

el i mi nati ngThisl lasteproespnted ofhimimene systemt alsp fopiares| spssificitypfascioreign vi a
apoptosis or perforin- iated cell. lysis. It,is,wdely .hat

Tooel | nodi APSEFISpiRAReg By BIoSerie iSRRI on iyhpgpgtes 'i“ﬁ%ﬁ%@%é‘%g se. B
cell's are iyl YRACENaK6! fiasa Rl IANMAOMaBH rdipondtd—ahes Lmigul forgignt of

t he hunoral i mmne system 1f properly ained and enhanced, immune functions
can be t her aptégeanscand yprssgut oftesy too tednymphogyies enethéreamiedt ef niBRIgnant

| esi ons._GCenetic and, epi genetic eS| ' [ .S :generate
anti gens° t hgfsg%%pgﬁaggﬁlg’ﬁ?%%ﬁeﬁycﬁagq?%%r?ggrgjﬁgﬁg?# ?t}\aqgéncg) gfg%gﬁgﬁ %rgﬁ?on to.
m crobi al amid gemext VOWIHCS klags dliresledules, t\hiich rthai remablesfthenl ©r edtat cancer

such as active inmuni zation with dendritjc cell DCs), ge t ransfer of
cyt oki nes i syiekingrend futhes a@rvaydﬁpﬁﬁéymah?wsciﬁsfi%rr%&ﬁ%@f’&t%ﬁf@ part
monoc| onal %?tc'eﬁ-%%ﬁ e?%ﬁﬁmﬂﬁ? %ﬁsﬁg%ﬁﬁ%lé Bf Q[iﬁﬁllldtﬂl'ﬁc&hlsﬁﬁé's@h% @nglear e at
an early clinical dével opnent” st age. ortantly, there is accumulating
evi dence t habnekeobMEEE elpys Emdldcntenndt hpoptpsis onperfierincowdiateticalhlysiselt

treatnent of sone cases w.th_col orectal, cancer th synergi st.C .
pot ent | hP i ons 3adely raseqpied Byt drelymgdiated, LUmPRILG 8%@@ E’%ﬁ cfg%di’q the antis

I'c Cells

and/ or el i mpat] Sseconpetitor or suppressive T |ynphocyte popul ations
t A _ .
(reqgul atory q}geﬁﬁ% Sgl'here is aneed in the art for genetic nmarkers and

targets of colorectal tunors, in particular colon tunors, and gastric

tunors and tastatic tunors derived. theref | 1,00 t s/ of
speci fi c, rgic %rea‘ﬁﬁ()lé’g%é? tr%\%sed?fgl og??%gbgﬁ} St ngrégp%g i%ggggr%fgcees of
t hese di seasggolfle@minuRRYEtem. rel ates to the therapy and di agnosis of
colorectal tunors, in particular colon tunors, and stonmach tunors and

nmet astatbc tunors derived therefrom In particular, the invention rel ates
to the i dentlhf ir%aérila)p(r}lh%fed Bl £ Ce'tlﬂ'xgl{cea:[ LHGhUHC Surdchhs &af BE e&RRipe@tically
col orectal t n%rg nd gastric tunors and can serve as
exploited to control and even eradicate malignant lesions. Genetic and epigenetic
changes involved in carcinogenesis generate antigens that are recognized by the
immune system in analogous fashion to microbial antigens.
20
Novel strategies for the treatment of colorectal cancer such as active immunization
with dendritic cells (DCs), gene transfer of cytokines into” tumor cells or
administration of immunostimulatory monoclonal antibodies have been assessed in
preclinical studies and are at an early clinical development stage. Importantly,
25  there is accumulating evidence that chemotherapy and immunotherapy can be
combined in the treatment of some cases with colorectal cancer, with synergistic
potentiation as a result of antigens cross-presented by dendritic cells and/or
elimination of competitor or suppressive T lymphocyte populations (regulatory T-
cells).
30
There is a need in the art for genetic markers and targets of colorectal tumors, in
particular colon tumors, and gastric tumors and metastatic tumors derived

therefrom, allowing the design of specific, reliable and sensitive diagnostic and

therapeutic approaches of these diseases.



targets for diagnostic and therapeutic approaches of these diseases.
SUWWARY OF THE | NVENTI ON The present invention relates to the

i denti fi csDi20m/8490ucl ei ¢ acid and am no aci d seguences PCRAP2@0001035
characteristic of colorectal, in particylar colonic, and gastric tunor
tissues and colorectal, in particular colonic, and gastric tissues, and
whi ch represent targets for therapy or diagnosis of such tunor diseases in

a subj ect. ese sequences encqnpass proteins identjfied t e in the

pl asna nenbﬁh e“ﬁ?nﬁﬁbré@WF§9 gﬁdﬁgﬁ_ S§P§| a%ﬁ“?h8?é§ﬁ?3¥%eﬁfﬂ?grl?ggion
so that the BAMMERCSIoATBYmBE, USRI Wonddht highd?é eRar aletBmhtiof tinb¥drderiasgi nes,
i ncl udi ng prophyl atic and therapeutic vaccines. The nucl eic acids

i dentified dowefrdinndn pertichlar, theeinvewsiont elates &x phee lsatificaiionuefpmotssylag
conprise_the, nucleic acid sequence acgqrding t.o SEQ. | f
sequence’| i SEPHY'S fﬁaé a{/ea?rle%leﬁ]? oB1° Oé?cggl%ﬁ C PreS?a(I:lEi a?%ll % {élgﬁgr?%l d ]C rs%r]tyg 53b| Y,

the nucl ei ¢ t@agbdYor dagidsiié 86l aerpelingpréachbeof tvenditcasest 0 be expressed in
tumor cells encode a peptide conprising the am no acid sequence accordi ng
to SEQID NO 2 of the sequence listing or a variant of said amno acid

sequence. TQﬁﬁﬁkﬂ&ﬁ?ﬁﬁﬁT@ﬁf BNg18hso terned ,, tunor-associated nucleic
sipl'y

aci ds" or , , tunor nuclerc acids" herein. In another aspect, the
invention relates to peptides encoded by the tunor nucleic acids identified

according to_the invention, also terned ,,tunor-associ ated anti.gens", or
si nply 10t unfi® BRI ERSPURFRAMAS F%ﬁ?g‘ﬁa?t}f@ai}f’n P_ﬁé‘uflﬁ’r‘r‘n?c“gﬁflﬁ? ggwgo Fddntified
accor di ng t%ewézﬁsnﬁfapta}epQhaﬁé’éfpxriétﬁeoia&_)l@fycﬁﬂ RChHtisaueneRiceasPGasriby a

nucl ei ¢ aci conprises the nucleic acid sequence according to SEQ ID
NO 1 of theumertissuee ahd solorgptaly imaparticilancoloics andigantiie dbseacind whighence.

Preferably,the tunpr antigens identified according.to the_ invention

conpri se thé e%rﬁf%n?aé%‘itﬁ%%g%%%r &(a,‘@borsffi duﬁb{%%f%aﬁélgﬂ S{I(;?Jg‘ﬂh e sequence
listing or a variant of said am no acid sequence. In one aspect, the

i nvention provides peptides conprising am no acid sequences derived from

t he seqlBncekhest sequeneasrpeompessqunisinsddentifadda beciadhgiphasmacmemgrang\wént i on,

al'so termed . E:é’lfrs? Lo @RGS0 e RERRE d€5a-c ORI ﬂggioﬁ,r & ﬁaﬁﬁleﬁeqﬁ&ﬁ& Hi39 e

useful in the preparation of tumor vaccines, including prophylatic and therapeutic

vaccines.

20  The nucleic acids identified according to the invention to be expressed in tumor
cells comprise the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence. Preferably, the nucleic
acids identified according to the invention to be expressed in tumor cells encode a
peptide comprising the amino acid sequence according to SEQ ID NO: 2 of the

25  sequence listing or a variant of said amino acid sequence. These nucleic acids are
also termed ,tumor-associated nucleic acids” or simply ,.tumor nucleic acids”

herein.

In another aspect, the invention relates to peptides encoded by the tumor nucleic
30 acids identified according to the invention, also termed ,tumor-associated

antigens” or simply ,tumor antigens” herein. Accordingly, the tumor antigens

identified according to the invention comprise an amino acid sequence encoded by

a nucleic acid which comprises the nucleic acid sequence according to SEQ ID

NO: 1 of the sequence listing or a variant of said nucleic acid sequence. Preferably,



antigen peptides of the invention are capable of stinulating a cellular
response agai nst cells characterized by presentation of a tunor antigen

i denti fi esoao9diong to the invention with class | MVHC aad/Epeo10f0®Bs cti ng
anti bodi es that specifically bind to a 4upmor antigen identified according
to the invention when used itself or attached to an inmmunogenic carrier.
Preferred t thegnmanthyemsjdpttiftdsaceenfingstophe deventidn cdmpeise the aminpdcibwi ng

processing, with class,.l| es..Preferably., .the tunor n
et 1 dos ae b amssca Bt ine M NEOET Y. 2or frckRidle iy bV iRRn e
present ed peRidodRsd fquemde. be processed to produce MHC class | and/or class

Il presented peptides. Preferably, the tunor antigen peptides according to
the invention conprise an am no acid sequence substantially correspondi ng

foe javen : N am . . 2l Ly COorresponc
accordi i 18" Db ARGantr <R R proRRToulls Aorhiihe ARORAY HMck PO
i dentified detaddirogm te sdymehcesest ihentunsoraatvigene lidesified andémding: kashe | |

presented peptide or is an imunogen that is capahle of eljctjng antibodies
bi ndi ng to HWFEN9 AR srmedy etflg}oétﬂny,gerhptcﬁtﬁ%rsq ‘?lﬁeﬁrfgﬁl"ydéh%g%%i ng to
t he i nventign: ks Ml Xy:Tol ; [ ondi ng
o the. am n s L B e e

such fragnengainst cells ehavii@ridedsy presemtbtion of ladtssor anpigensidantaftedoanooidieg der i ved

froma tunor antigen.identifie rdin o.the inventi or an i nogen
derived 4 roffl B ‘ﬁgﬂ’ft“’é‘n‘_ﬁv?tbéﬁ?sﬁ ge@?ﬁ) F’é@o’geéSPHf%aqqg’OBWéqFﬁ\fé’ﬁf&Sﬁlmat is
capabl e of glhqchi NEInRH dnPigehh EfenBlFiBdlabéhrdifg 38 ithe (il vaaHBN ivhed hded itself yOr
antigen peptide according to the invention conprises an ami no aci d sequence
subst ant i al htyached rte sgoirdinugoganic lsarrigni Prsfearrdddtuseeiuaniigenafeptides mgivebt of a

_ 5 ia herrie Senqueriigen " of 3
uhi ch conpr PESENThe tRRe o AMIdRadchReSERIE G B AR T R P e

sequence | i ptdfaxgbl( th tvibot anfiged peptitleh avdoidinCtoath dnvemue areMAT clasef er abl y
conprises an am no aci d sequence_ substantially corresponding to the am no

aci d setfuensed/pr class Hlapiresiiebpertiden b can i BoResei? PEdHge tHE Gaflrtol aci d
sessenceec il RSkl Ml O bl SSRGS i Al scttignt o
treat nent amdfherindémgpmosinsprok anuarpino acid sequence substantially corresponding to
the amino acid sequence of a fragment of a tumor antigen identified according to
the invention. Preferably, said fragment of a tumor antigen identified according to
20 the invention is a MHC class I and/or class II presented peptide or is an
immunogen that is capable. of elicting antibodies binding to said fragment.
Preferably, a tumor antigen peptide according to the invention comprises an amino
acid sequence substantially corresponding to the amino acid sequence of such
fragment and is processed to produce such fragment, i.e. a MHC class I and/or
25  class II presented peptide derived from a tumor antigen identified according to the
invention or an immunogen derived from a tumor antigen identified according to
the invention that is capable.of elicting antibodies binding to said fragment. Thus,
a tumor antigen peptide according to the invention comprises an amino acid
sequence substantially corresponding to the amino acid sequence of a fragment of
30 a tumor antigen comprising an amino acid sequence encoded by a nucleic acid
which comprises the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence and preferably
comprises an amino acid sequence substantially corresponding to the amino acid

sequence of a fragment of a tumor antigen comprising the amino acid sequence



di seases by targeting tunor nucleic acids or tunor antigens. These nethods
provide for the selective detection of cells and/or eradication of cells

t hat exprwexosummspunor nucl ei ¢ aci ds and/ or tunor anti gemEpreéonetdys

m ni m zing adverse effects to nornmal cells not expressing such tumor ,
nucl ei ¢ acids and/or tunor antigens. Thus, preferred di seases for a therapy
or di agnosi acaidingheSEQ ID WO:hofothe sequente Bstofg driwevarianoof swid hmiino aod ds
and/or tunmor antigens identified according to the invention are expressed
such as tumdfd¥§PSeases, in particul ar cancer diseases such as those

descri bed herein. According to the invention, particularly suitable for
targeting the tunor antigens identified according to the invention is a
part of t he Thepoeseaninvereith ganerally cobressdheiteatmenhandiordiagrostnehiymose
portion, in particular the extracellular. . portjon of .the t r. ant. gens or
i's corrpr?seéilPSFPﬁ?Fe .tar?ﬁté?gegwgr, npilgice APIdF | Us uﬁféoédargigggsr‘d?ﬁgset g““’%"g‘

i nvention Whi&hi@fd hERARLR eetdtibf iofeliPaddi6r érddiRati N @aRIhatdepréssi ed
according to the present invention preferably are capable of binding to a
part of the stenomaamutigisrasidscad{ar tamer antigenyihargby ninHaiZing\ashverss SRS ch
corresponds .;to the non-transne I q rii .

extracel | ul & nBHP?ell eﬁlso’?mteﬁ(gretss{}grr%?sﬂglh?'?r[dé}ngﬂ%?lc%?%o#p#&sggl (%rhh%ruég?sf
Simlarly, pepsipslefreadiRuesdoca dragy drskabnesicardiboge trowhivh dnevenmhéren f or

i nduci ng an i mmune response with specificity to t.ae I Hor ant.i gens

i dentified ®Echedrmgr tmictere agidssaor ATt pYHEeRs & %F‘éjé yASCREiRS Qplificity
for a part i S, it d C}Q‘I}gé i §ichon

whi ch corr egltb\(’)e&l’ggn Werégr%%dn-gﬁhaﬁs marr%rd gér?g%s)’gl?lt i on,\ﬂiﬁnéa&[;lglérr'?iﬁ ?:éuﬁ@gs? t he
extracel | ul ak tpse desenibed hédem.t unor antigens or is conprised thereof.
Preferably, said peptides conprise a sequence substantially correspondi ng
to a part of the tunor antigens identified according to the invention which
corresponds 4Q.ldifs A9l RAVSHTRID paRRuRS udBblel far RAE&timpUhartuinde antigens
extracel | ul ar port%on of the tunor antigens or is conprised thereof, and
sai d nutbei ddemifitd awoutieg Sacthepiyeitites Is @nparisefethe HIMeM ABLZRNS eWhIHN
relates to therapies for treatnent of tunor.disea I rtl

col orect al t%ﬁﬁ?‘g’“gﬁuctﬂ B%rf'hﬁn%enr%r%n %ngr;tglgoglétlr%i éﬁﬁﬁ%h?stﬂgle%% \/IFHrllagI

t headni ni st rki@NoPtheatmon Bitichor &f c@mpised shavofadtiéeforacthe entifieofised t unor
antigen identified according to the inventjon.

according to the invention which are capable of binding to the tumor antigens
identified according to the present invention preferably are capable of binding to a
20  part of the tumor antigens identified according to the invention which corresponds
to the non-transmembrane portion, in particular the extracellular portion of the
tumor antigens or is comprised thereof. Similarly, peptides and nucleic acids used
according to the invention for inducing an immune response with specificity to the
tumor antigens identified according to the present invention preferably induce
25  specificity for a part of the tumor antigens identified according to the invention
which corresponds to the non-transmembrane portion, in particular the
extracellular portion of the tumor.antigens or is comprised thereof. Preferably, said
peptides comprise a sequence substantially corresponding to a part of the tumor
antigens identified according to the invention which corresponds to the non-
30 transmembrane portion, in particular the extracellular portion of the tumor antigens

or is comprised thereof, and said nucleic acids encode such peptides.

One aspect of this invention relates to therapies for treatment of tumor diseases, in

particular colorectal tumors such as colon tumors and gastric tumors, involving the



In this aspect, the present invention relates to a pharnmaceuti cal
conposition conprising an inhibitor of expression and/or activity of a
tunor antwoeniodesyvi fi ed according to the invention. |nPom&resibodiosent,
said inhibitor is specific for a tunor gucleic acid identified according to
the invention. In another enbodiment, said inhibitor is specific for a

t umor ant i gedminderatioh i afdaraodubitiref expresséon andiot activityAoE @r BNy anbigeRhe
invention th Er se ,.inhibit expression and/or activity" includes a

conmpl ete or Kggg ﬁ‘?ﬁ%ﬂor‘i}n% Fé‘?veenﬁﬂﬂ'i bition of expression and/or activity
and a reduction in expression and/or activity. Preferably, said inhibition
of expression of a tunor antigen identified according to the invention may
take place by thishaspeeti e tpuesept deNentipprrelatesoto pephamageytical (ceywpsigpn
transcript, i.e.. .mMRNA,. coding for a. ant.j. j i £ hng to
the i nveﬁti SRmPEsige a‘Bﬁnl?lﬁﬁ rb‘ig,]ftlfl:,x gt é;\éélngjﬂr%? ﬁégﬁggfréﬂ%ﬁ%ﬂc%d%%gggg%ggg?i on of
transcript, agdifldiap tBythe Nhvddtiohntn tohe epitdinéntpsaidfinhibitor ianpéegha fodentified
according to the rnvention, e.g. by inhibiting translation of tr.anscript
codi ng for &mempycleinerigedentifigd aqpeing i tednkeptiod- {hane Greﬁ‘iﬂp‘b‘iﬂnent’

Preferably, s?ﬁiighi- oy gisﬁﬁ%&ﬂc (i’%r ?ﬁﬁﬁ&saﬂt%@n AtiREd 3ELdriinkto Ahe ThveRHiBH.
antigen identrfied according to the present. i nvention reduces tunor cell
growt h and/ @{ccorithicwstht inventiciete preadeh,ishitiit tkprsssitragndior astivityi’ mrdledesi ng or
tunor-destroying effect. I.n a Bar i cul a%‘ .errbgdi nment. thﬁ/ i nh{}bi tor, gf
expresst@n GfCOMRIEIAY eatntighn cPee _‘?fr?hé HgR & FéPW@SI%aP Col B P is an
| nhi bi tory cBbE iREHedsontand/@HctivR e aefepibl g GRICInBMitisiEof Eipi@aionrf | RNA,
SiRNA or a encoding the same) selectively hybridizing to and being
speci fi ¢ f om tampbuetigenudéndifiedasicordingetot the imentier sradi take place by inlHbdwei on,

t her eby inhibiti (e.g.. reducir t scriptio or. ki j

e ooy bR os AU PSRN, PP R Chaderel ek

ol i gonucl eotahfige% hRUIINGEd SEEHEMEE® The ihhentdnl kpetseinbibieng atahaumiptiohadri ve to
the target nucleic acids. Suitable inhibitory oligonucl egti des ically
vary i nlbendeducingdegradasionofsieanserpt, BoREF &y ALOIEE heeRodigR ‘P{/%‘%&O‘il |y

ookt 20T HUBAETHATE B AL, e RN, <810, TGl Ry s
adni ni st er edraascripteeodimaker)a muabeiaatiger ddersified nagroatiegt tod tHeoinmentien.g. |,
Preferably, said inhibition of expression and/or activity of a tumor antigen
identified according to the present invention reduces tumor cell growth and/or
20 induces tumor cell death and thus, has a tumor-inhibiting or tumor-destroying

effect.

In a particular embodiment, the inhibitor of expression of a tumor antigen
identified according to the invention is an inhibitory nucleic acid (e.g., anti-sense
25  oligonucleotide, ribozyme, iRNA, siRNA or a DNA encoding the same)
selectively hybridizing to and being specific for a tumor nucleic acid identified
according to the invention, thereby inhibiting (e.g., reducing) transcription and/or

translation thereof.

30 Inhibitory nucleic acids of this: invention include oligonucleotides having
sequences in the antisense orientation relative to the target nucleic acids. Suitable
inhibitory oligonucleotides typically vary in length from five to several hundred
nucleotides, more typically about 20-70 nucleotides in length or shorter, even more

typically about 10-30 nucleotides in length. These inhibitory oligonucleotides may



encapsul ated in |iposones. The use of |iposomal or other protected forns
may be advantageous as it may enhance in vivo stability and thus facilitate
delivery WO 20awiget90si tes. Al so, the target tunor nucl ei @CagEPAIMMYIBE used
to design ribozynmes that target the cl ggvage of the corresponding nRNAs in
tunor cells. Simlarly, these ribozynmes may be admnistered in free (naked)
formor by bheadnsiaistfedialsi free y(reyied)enscleicancidnhemde protastedi formsndg-se

t ting, e.g., |i . Al t he.t.arget  t | €] i b d
o desi gn spistalglin Bamemy ot upeonlipoRai ob fies HEsSrE AR REY or
nucl ei ¢ aci deamgeéﬁs%ﬁ HBY ABaR@Mnish Qt@itly Narkir @@s (Rakee) délovery a6 by the

use of delivery systens that enhance stability and/or targeting, e.g.,

| i posonmes. Tdnggtsitesy al so be administered in the formof their precursors or
encodi ng. DNAs. si RNA preferably conprises a sense RNA strand and an

anti sen RNA strand, wherein the sense and anti sense RNA strands form an

RNA dupl ex, Aagy] théhﬁf%%i funidiaus RS £ciRidyHenasd t desr Seszyanes ticdt earpetdbe
sequence substantially identical to a target sequence bout, 19 to about

ce of
25 cont i guodlsaragel doh¢ gesespRnaingURBNARR) BeT selis S R ng to
the inventior y B gr&i{ng&ém\,’d ngﬁ%f?g’ £ of Bg théLgehs BUREy Qe hat| N a

further enbo n errn activit a tunor antigen identified
accor di ng t enlidnee ktabiding aralion targemingnd. g bbpysotdeat specifically binds to said
tumor antigen. Binding of the antibody to the tunor antigen can interfere
with the9function of the the tumor antigen, e.g. by inhibiting binding

activity or ,qgf "’Eil)eyfa.}:lé‘et AGhdVhideic ALRIOnay BE A d¥sigh YRNAls QRati dn astibiter
aspect relates 'to therapies for treatnment of tunor di seases involving the

adni ni st r at i(©p., ofedace)i gegmessifn @ft thegéumem nuielgice acid. eThey siBNs MY EFc aci d

or tunor antigen identifie C di ng .t he. i i I ect, a
nucl ei ¢ aci @9 StBrégdHrﬁeﬁi (g’f‘%r(@g%flﬂg? bgce)tpéggff \(/)gﬁ@%e?g?y%%@ségﬂytt %n{lﬁggt ar get
nucl ei ¢ aci gBflitRAndit ikgsingdlayg blpadimed They athytdlsd bspamifisesdd in thends to
a targetantigen, attached to therapeutic effector noieties, e.g.,

r adi ol ab®| s formypbtheixipresursoys ot ereingMNAes, and the like in order to

sel ectively target and kill cells that

siRNA preferably comprises a sense RNA strand and an antisense RNA strand,
wherein the sense and antisense RNA strands form an RNA duplex, and wherein
the sense RNA strand comprises a nucleotide sequence substantially identical to a
20 target sequence of about 19 to about 25 cohtiguous nucleotides in a tumor nucleic
acid identified according to the invention, preferably mRNA coding for the target

tumor antigen.

In a further embodiment, the inhibitor of activity of a tumor antigen identified
25  according to the invention is an antibody that specifically binds to said tumor
antigen. Binding of the antibody to-the tumor antigen can interfere with the
function of the the tumor antigen, e.g. by inhibiting binding activity or catalytic

activity.

30  Also, the present invention in another aspect relates to therapies for treatment of
tumor diseases involving the administration of a ligand of a target molecule, i.e. a
tumor nucleic acid or tumor antigen identified according to the invention. In this
respect, a nucleic acid may be administered that selectively hybridizes to the target

nucleic acid or an antibody may be administered that specifically binds to a target



express these targets, e.g. tunor cells. In this aspect, the present
invention relates to a pharmaceutical conposition, conprising a |igand of a
t unor nucwei2e1oaei4door tunor antigen identified accordi ngCrEPRIG/0VT3ENt i ON,
said ligand being attached to one or_nmpie-therapeutic effector noieties.
Preferably, said ligand is specific for said tunor nugleic acid or tunor
anti gen. | narsigenentbadiedent thexpeetid efegier groigties, tet&mfadh‘P}élP‘“§$’c°3ﬁ%ﬁoﬂlnér t uror

antigen reduces tunor cell oWt h i : d thus,
has a tunor PARCBIS FHE™S ?‘Uﬂg}p\-/\f&lées?n;] g{/dl(%%é& gg #gﬁe& i%g%tr %?iniéﬂ?gé}gshtfh%?t her
aspect of tbgréqdveakitRBetstdg tumentdlfsi cation of tunor nucleic acids and

tunor antigens makes it possible to devel op specific i mmunot herapi es based
on attacking tunor cells bearing the identified antigens, thereby del aying

or preventi t.he deye o] HTPLatdl S35 ShAFm K8 ot aldn}ibsitionDr

cells. I%Enuﬁgtﬁﬁéraas §CYEk@%ﬁ§%é%te£nV§tgar|ée%y o? I ﬁ’ter ventions and techni gues
with the cossmprigagh lizhneébf aittimogniaiei acidesdr tuthes antigen Mentifmduarsordirgonses.
A variety of clinical appr oachgs utiljsing . these nucl e{ C_aci

y .
A 6 poss! bl B fs DA 904 HERAM T BRSIENAS 5 Aok UERGHGS REPASS can be

erapy can be

di vi ded i nt g a6l VBrefihIDASY \RafPILREIRSfr AGid tefnor HRIRM RGaalyumay
i nvol ve the OiTect | mminfzation of patients with antigens or nucleic acids

encodi ng suamtigent Irgemserhbodiment; sadpgandofroo simormmglic add ppRERY AY&FMst t he

tunor. Passive i nmmunot hera refers to the admnj i i .

r eagents® wi fwuf%tuﬁﬁlceﬁfgrgm%dfv ‘H‘i‘bﬁeat“.‘“a%r égr%{]?%ahﬁrr%?d ?@S’S}gar?s es. The
present i nvefHikhiAAg 6PRintsMlcatr6Fnpeffbctappr oaches. In this aspect, the
invention relates to a pharnaceutical conposition which conprises one or

nore agents selected fromthe group consisting of (i) a peptide conprising

the am no aqi d sequenc f .gen i Lfd : J it he
i nvention O%CS?%&]O% ﬁn%r?urglr? i%S eelﬁpgé%‘?%%&g‘gﬁ glggm?é%%aggfgpgﬁhn%}?n 1%idr]])‘?tlf:gen, or
a derivativecidh apaitdmpephtigtes nfdkie} iapomsibletc daclap syrictic touesotherapigs pept i de

conprising the am no acid sequence aqf t unor tigen i]%ie tifi,ed _accordi ng
to the 1hvelesedrprofitasking pRp Felaiergas éﬁ@%@%%}f&&%t T g%{%’ngt??mr
antigen, or p?evgﬁ{illé%at}lé V& vRiophithf d1ug! Ginfora8isehse( bt Iekadicdtig! nsdd ciiy.ch
codes for a‘“pepti conprisrng the am no aci dsequence of a tunor antigen
identified amenmdilreapyoercompiasseeat vasiety of dfterventipas and techniques with the
common goal of eliciting tumor cell destructive immune responses. A variety of
clinical approaches utilising these nucleic acids and antigens are possible as
20  summarised below. Approaches to cancer immunotherapy can be divided into
active and passive categories. Active immunotherapy may involve the direct
immunization of patients with antigens or nucleic acids encoding such antigens in
an attempt to boost immune responses against the tumor. Passive immunotherapy

refers to the administration of immune reagents with the goal of directly mediating

25  antitumor responses. The present invention contemplates both approaches.

In this aspect, the invention relates to a pharmaceutical composition which
comprises one or more agents selected from the group consisting of (i) a peptide
comprising the amino acid sequence of a tumor antigen identified according to the
30 invention or of a tumor antigen peptide derived from said tumor antigen, or a
derivative of said peptide, (ii) a nucleic acid which codes for a peptide comprising
the amino acid sequence of a tumor antigen identified according to the invention or
of a tumor antigen peptide derived from said tumor antigen, or a derivative of said

nucleic acid, (iii) a host cell which codes for a peptide comprising the amino acid



antigen peptide derived fromsaid tunor antigen, (iv) a virus which codes
for a peptide conprising the am no acid sequence of a tunor antigen

i denti fi esoao9diong to the invention or of a tunor antPgEEPR@PI®Es deri ved
fromsaid tunor antigen, (v) a cell presenting a peptide conprising the

am no acid sequence of a tunor antigen peptide derived froma tunor antigen
i dentified acpenci nfjattompheniigeneidentoficd aecordingto vhe inventyin empf apupior de,

(Vi ti_bod T cgell t or, whi ch b nds. ' j Si h
i Mo act . SBRgRR e Erie Lt ier deiied Tud % Ak Bhish Ry 8 "0 1
i nvention ohepided chpBsin@NiHed @MimE Ricidd8eglenty et hr eiMciabstidenmidendfied gen,

(vii) an immnoreactive cell sensitized in vitro to recognize a peptide
conpri si ng apeordingrte theinyertéeueneia 4mer aniigs papfidegdssivied dram SRISHUBKE or di ng

ant i gon, > andrn () Lie Tk dEing KeeAeR PARba B 400 dAERARME ot 2

nucl ei ¢ aci d%rﬁaxc@ﬂigeg ;&p'tgdéeﬂefivécbﬁem artuimbatantiggoglentifsd ac@edinigde the
conprising the am no acid sequence of . a nor antigen_identified accordin
to the invemyegHororgdegivativme! said Pifg‘rﬁiepé’ ?‘U@‘t’cﬁ’éfl}g\‘?éa G dFr?eé’é‘?rdwﬁﬁ r :

antigen. In odl t i i L )ofl ioapt i
89{(;1%&@2?' B%Jrifﬁgl %osrgpﬂl@sﬁﬁgp'tﬂé AGROT i Geb@nkd Jofl § @ndor MBtigdAT i gen

specific M resent ed peptide or can be processed to
produce a t udomtifiadtacgmdingpecthé iinveltHon or afs fumer aotigers pe¢ptider desivad dtbmept i de,

f bl 1 ti . 1fic MHC .cl d ide,
Pr of or abYy, e e AR eRD: A A8 USRS ISt el At ety L1 BRGNP o o

fragment of e dMbnpRkingethel Afittd fAdcRH seqeatei dTJat Auntdie ahtidendefifiehi ch is
present ed by C class | "or class Il, preferably MHC class | or can be
processed t ecgrdidgde the ppopniieteor phigtumer triigen geplidechderbigd diere sad Bmor apl vy,

said peptide_ j.s ca | e..of st nul at, el e i a2 tunor
characteri z&8 1%%}1’ Sggggﬂpaatni %f%e%?r gelf[ %S?e@n%eilggﬁﬁsld’ g?\f?‘?ﬁle%%g@go%? %icllgg to
the inventi @Acolifd aCl @B rbcddts tadtRbghisescapapide edmpsingiktat mninoaadidnor al

i mmune response against a tunor characterized by expression of a tunor

ant i genl$ dersequenee oA &cBrgr 9§tige idsatified asrorgRg 19 thoHYCREML A RER UMPT hucl ei ¢

aci d accordiagg%gtno kikid 4€ b Rsai t{l#&g]raarg?g%hj gen specific MHC class | or

class Il prese peptide or codes epti de whi ch can

In one embodiment, a peptide according to (i) is a tumor antigen specific MHC
class I or class II presented peptide or can be processed to produce a tumor antigen

20  specific MHC class I or class II presented pepﬁde, preferably a tumor antigen
specific MHC class I presented peptide. Preferably, said peptide has a sequence
substantially corresponding to a fragment of a tumor antigen identified according
to the invention which is presented by MHC class I or class II, preferably MHC
class I or can be processed to produce a peptide fragment having such sequence.

25  Preferably, said peptide is capable of stimulating a cellular response against a
tumor characterized by presentation of a tumor antigen identified according to the
invention with class I MHC and/or is capable of stimulating a humoral immune
response against a tumor characterized by expression of a tumor antigen identified
according to the invention.

30
In one embodiment, a nucleic acid according to (ii) codes for a tumor antigen
specific MHC class I or class II presented peptide or codes for a peptide which can
be processed to produce a tumor antigen specific MHC class I or class II presented

peptide, preferably a tumor antigen specific MHC class I presented peptide.



be processed to produce a tunor antigen specific MHC class | or class Il
presented peptide, preferably a tunor antigen specific IVHC cl ass |

pr esent edwpeaptometpr ef erabl y, said peptide has a sequeneeTsarbsiantodal | y
corresponding to a fragnent of a tunor tigen identified according to the
i nvention which is presented by MHC class | or class Il, preferably MHC
class | or dacfetblypraidgeptde has prseqlienee suteptialde comespondingtaa fnggrsent h

sequence. Preferably, said, peptide is.capahle of stimulating a ce|lular
response agdlt fstRPTtARHEFD dﬂ‘gf’gl’(?flear"f?@&‘% e IR g"ﬁ“‘%‘f lsag'ieﬁ‘?%?é h?ﬁti gen
identified agper dhddq drQidsSer, ippMeRbIPMHE this¢t 88 8ard bdpkocaindd @ ptedue@rabl e of

stimulating a hunoral inmune resporise against a tunor characterized by
expressi on @epada fragmennhiyeg sudeseqianeel Brebuwaklyngaid opeptide iipvenstleore! Such

nucl ei ¢ acid_.nmay be pr nt_in a plasnm d or ap expr.ession vector a may be
funct| onar | yimeas £ETRR reirdeds BetilsruonaBafngliesd b7 e blin 8 cordi ng
to (iii) codgsof ahtigent dEMificNAdBEding REehd ieMibn WidSelats DMECaER/dr is
presented peptide or codes for a peptide which can be processed to produce
a tunor ant icgeable pbetimplatingie luinzeral Immpne: respensE |agpinslsa hBer phasqterazed
preferably g t tigen clfic M S nged |,.d

Pref erably, %ga?@%sgg.ﬁ ég%h%%p"g %%Snlggl ts ueg’s? %ér?{clﬂgg ﬁ? {(?grlrn gg’%gdr?dﬁnught 0 a
fragment of mcleivTadid aniy @erprestantn fai gldsraidcor dn rypiessibhevectoy eantli may ki ch i s
presented by MHC class | or class Il, preferably WMHC class | or can be
processed t dupstivaaidelinkeddpriniempisigment havi ng such sequence. Preferably,
said peptide is capable of stinulating a cellular response agai nst a tunor
characterized by presentation of a tunor antigen identified according to

t he inventi dn ont embodiasnt,|la hddCcelhalicording tacGipdsides 6dr astuimenlantigengspacifignor al

i mune resp ai pst t r characterized Xpression .of, a_tunor
antigen i de(rﬂ’}?ﬁ glgssagt%rc%isﬁgpgf?s’f 8‘5 ipﬁP/téciﬁ P%ﬁ.é)%h@r %o%etp%lgglwhlﬁléﬁa%g) a
reconbi nant eddsscand prBduRes fghét fiReRRPQIRE MIBOLAIES 106r Aafy BGRERhRA
product thereof, may express it on the surface and preferably may

addi t i ohal | yoeptie eprefenablvHC tuwpe @nfigenspedifiniMHE clrss di graseped epbde.a

) h ' | . .
P ocessi on ety i BapaB e RetaliRl st LTRRY S BaBEAG L faghel, . | oo,
cel | expresssfsa tdigorViitigen| identl fedeadtogimp us lthe idvendord wititteds erdsededibyt , t he

host cell expresses the MHC
MHC class I or class II, preferably MHC class I or can be processed to produce a

peptide fragment having such sequence. Preferably, said peptide is capable of
20 stimulating a cellular response against a tumor characterized by presentation of a
tumor antigen identified according to the invention with class I MHC and/or is
capable of stimulating a humoral immune response against a tumor characterized
by expression of a tumor antigen identified according to the invention. The host
cell may be a recombinant cell and may secrete the encoded peptide or a
25  procession product thereof, may express it on the surface and preferably may
additionally express an MHC molecule which binds to said peptide or a procession
product thereof and preferably presents said peptide or a procession product
thereof on the cell surface. In one embodiment, the host cell expresses the MHC
molecule endogenously. In a further embodiment, the host cell expresses the MHC
30 molecule and/or the peptide or the procession product thereof in a recombinant
manner. The host cell is preferably nonproliferative. In a preferred embodiment,
the host cell is an antigen-presenting cell, in particular a dendritic cell, a monocyte

or a macrophage.



nol ecul e and/ or the peptide or the procession product thereof in a

reconbi nant manner. The host cell is preferably nonproliferative. In a
pr ef er r edwoertbodiom®nt , t he host cell is an anti gen-presemrCirmp2@elob1035 n
particular a dendritic cell, a nmonocyte por_a macrophage.ln one embodi ment,

a virus according to (iv) codes for a tunor antigen specific MHC class | or
class Il présentechbpephénieca dirus adesdihgrto aiy)eides dorvdinahorcantigee speafiessed t o

d t ti ific MHC class | L1, ted, pepti de,
or of or ably MBGrarssainer g6 SpBEHTIES RERSCE: atosodes PR b JEptT ggh P 7
Pref er abl V. 3tk a8 drifudias st ANERE SraURs MATLI it SX0EBPPREAGA! 0 2

fragment of "a tunor antigen 1dentifired according to the invention which is
present ed byepile, girafesably ar tahasentigen ppesifer AHE Mass dI presentedpeptide.be

processed t oduce g peptide fragnment having,such seqguyence. ably,
sai d pepPi dg)r&r%raggpéﬁlaé%é’ghg PHASSTYRES 8P lglll%n’:o’frgséaﬁgﬁlsn tggaa]%?‘rl grg t unor
characteri zeg Py, RICSRREALHANIRE RcbMY (AMd GRBnliclehidh adprsanedlibyg t o

the invention wth class I MHC and/or is capable of stimulating a hunoral
i mune r espdviBE cgssilmtelass tilpoefeabhy MHE clased opgan ke PECSESEA O PIIUCE Ror

antigen identified according to [ N | n e enmhodi el |
Rccordi ng. t @opUsS FaasEan bdfle 'Ssh MEaldBeTbcfilablyy A pdAiRR s TEBlb et
enbodi ment, diffilfRkla s@RMFTES R Yo acmans ehaantehibidl bylpecchetiandfar a
pepti de conprising the am no acid, sequence of .a tunor ani w@g epti de
deri ved1fr ormor antigenaidentifiad Acrording it dhe BREPEPH VIt ClepRe! | n&‘@ 1S
Preferably, . ShdS: ' IS LERa@&di£hd
sequence of c%%&%# Is%‘ﬁpﬁgggtap}éptl 82%9%%%B%Hﬁ%gﬂgh%g§ngﬂ%%en identified
accordi ng t dytdxprdssive of ik aumomantigen édentified sexooding & thepeyantidn. by MHC

nol ecul es on its surface. Preferably, the presented peptide is a peptide
havi ng a sequence substantially corresponding to a fragnent of a tunor

antigen identifiednBsfert, g kB dcBSrdidpy &NV PBnddpeibusly RpRSSRt & MHCVHC
class | or class Il, preferably MHC class I' . The cell is preferabl
nonpr ol Lber aholzeule.| In a fynthsf embwdinensotheneshl recombineatly expregygses an MH

antigen-presenti cell such,as a dendpitic h-l, te OF afki

macr ophage. "?&ﬁ%‘?giaﬂgjgr BPEPUSS %Odn%rh%%{hﬁearrﬁl?gt% id'se %mg%g%dﬁﬁ fg fo V) is an

antigen pr esffe?tia@weﬁeéd fidiat a COmME | rigen itentifiedantiqgeingpepthcénantidescri bed

herein presented with class | ) - . .

Preferably, the cell presents the peptide comprising the amino acid sequence of a

_tumor antigen peptide derived from a tumor antigen identified according to the

20 invention, or a derivative of said peptide by MHC molecules on its surface.
Preferably, the presented peptide is a peptide having a sequence substantially
corresponding to a fragment of a tumor antigen identified according to the
invention which is presented by MHC class I-or class II, preferably MHC class 1.
The cell is preferably nonproliferative. In a preferred embodiment, the cell is an

25  antigen-presenting cell such as a dendritic cell, a monocyte or a macrophage. Thus,
in a preferred embodiment, the cell acording to (v) is an antigen presenting cell

that comprises a tumor antigen peptide as described herein presented with class I

MHC.

30 In one embodiment, an antibody according to (vi) is a monoclonal antibody. In
further embodiments, the antibody is a chimeric, human or humanized antibody, or
is a fragment of an antibody or a synthetic antibody. The antibody may be coupled
to a therapeutic effector moiety or a detectable label. Preferably, the antibody or T

cell receptor according to (vi) binds to a sequence in the peptide substantially



MHC. I n one enbodi nent, an anti body according to (vi) is a nonocl onal

anti body. In further enbodi nents, the antibody is a chineric, human or
humani zedweartiomoeddp or is a fragment of an anti body or &CIEPREIGHD®3S5

anti body. The antibody may be coupled tqg. a therapeutic effector noiety or a
detectabl e | abel. Preferably, the antibody or T cell receptor according to
(vi) binds terresppadingnte ai fraghentpepta demsulaatigent iiddnkifiedracesyionglitagthto a
fragnent of ~a tunor antigen identified according to the invention.

Pref erabl y, 18Ve8BPR- according to (vii) binds to a sequence in the peptide
substantially corresponding to a fragnent of a tunor antigen identified
according to the invention which fragnment is preferably presented by MHC
class | or @ErefBmbly, a gellaterrdinigyto M) Whds® d sequencene tienpeapdidesubstardiatigl |

according to (vii) .Js obtainable by a nethod.co i si.ng the steps of (a
o ovl di 18 & SeRFasoBdiog o RGP R Gt SUEDT FOUG TrbEe Ao Rt \ o 2

patient or fromianalien tdpdient dygkef@xfabt Bre2SMYBd TYEMIRS clds8 IP8F Liasyllar a
heal t hy i ndividual, or an i ndividual of a differént species, (b) contacting

sai d sanpl e pifetablyeMHLC plasskdniong embpdimentica edhacpriingytoa(yiihig ekjaingbld

sequence substantially corresponding to agnent. of a _tupor_ ant.igen
Cdentified £¥car NPS FORPLSIG, dht i TS 8f (& SER ind 12, gt NP e
under condi Gingfisoidateie EMOEitE @BtatHddPorafa faliefit @oROMHhotet thapapbaldd, and
(c) introducing the CILs into the Eatient in an anount suitable for |ysing

cel I's ekpr edkd sagne sreciegnivrpagieulgehhealiby jrdividuabloy apiedigiduplhef 3 diffgre ¢l ass
I MHC h . Lls:. 1.1 i t t i i
of the T cerre Rty ftasfng i DN R predchitp ™ RBfa¢ PEhHAGRG BhOT 19

codi ng for tahend agiélsequence phtptaritiallgcdeedpondingltb o fragnienasf ETlrmonantigemat ur e
CTLs, either _obtained fromsajd patient or from another éndi vi.dual ,of the

same speci eéc,ien!n,t,'lega@qcp NGl othE HVERRO: (i Bi @ﬁjmaflf’?) et rRﬁp}t/ifl‘auHPd%f a
di fferent SQ@ﬁ%jﬁr%rgs Wohich Pafvt‘)facﬁlgﬂu&ﬁlnl f L OS5 T BEBheY esdidd epidi ! Ez‘igld (c)

specificity an y be introduced into the patient. Effector cells
accor di h§ t ontfaducing dwn CH& spintalubedatientt i snwagounyastablat fosnlysiseneslligent s
as descri be%xgr%(s)svigg tq{ieytugl%(r)\a{rlltgg%nl\a{ln_'g p?elf"eirsaglyl ;Lrégern%%g ril(t\sgh class I MHC such as

tumor cells.

In one embodiment, the method includes cloning of the T cell receptor of CTLs
20  obtained and transferring the nucleic acid coding for the T cell receptor to effector
cells such as CTLs or immature CTLs, either obtained from said patient or from
another individual of the same species, in particular a healthy individual, or an
individual of a different species, which effector cells thus receive the desired
specificity and may be introduced into the patient. Effector cells according to (viii)

25  can be produced in this way.

Vaccination using agents as described above may provide MHC class II-presented
epitopes that are capable of eliciting a CD4+ helper T-cell response and/or a CD8+
T-cell response against tumor antigens identified according to the invention, in
30 particular if expressed in cells such as tumor cells. Alternatively or additionally,
vaccination using agents as described above may provide MHC class I-presented
epitopes that are capable of eliciting a CD8+ T-cell response against tumor
antigens identified according to the invention, in particular if expressed in cells

such as tumor cells. Furthermore, vaccination using agents as described above may



epitopes that are capable of eliciting a CD4+ hel per T-cell response and/or
a CD8+ T-cell response against tunor antigens identified according to the
i nvent i orwoizalop@u490cul ar i f expressed in cells such as POREP2€6I0DE3S5
Alternatively or additionally, vaccinatigon using agents as descri bed above
may provide MHC class |-presented epitopes that are capable of eliciting a
CDB+ T- cel | eliaitsantibediea gpricifig for atwmonantisga idenfified prqordigg s srigysiiiono t he
invention, in particular if expressed in cells such as tunor cells.
Furt hernore, vaccination using agents as descri bed above mayelicit
anti bodi es BPekd EmbBodiafent the! pharmatutiancordpositid efithaquesedt nyenhton frea
invention. |In one enbodi ment, the pharnmaceuti catJ %angg%gl on of .the present
i nventi on i Sempenés ap LRIy lagtic ANGHINOE HacEing RILCE SORPTBHEr & abl y
further conprisj ' dul at o ent; i [ 1 dpeggodi ng
t he sam&*‘r’.C %ﬁg&g%@gﬁoﬂﬁgwhgh %mﬁ%%ﬁgdg{ngt g?glﬁé%yeﬁﬂthgi gargﬁ agoni st of a
posi tive cosimbodih@hqr therlimmuhenodulgtory aageny- fsusinoragonist eph 8 apabitige of
effecting costjmulation of [3\ CTL. In of her enbodi nent,, the. c t'{.rml atory
agent is anCestg#ANst mofecylencggi AR Clgstusion) AR neAPakls & ee%c,m%n
ant i body Cal?ngé?ﬂé&n%or{ seuceng. m%@eg&# embBhinfeht; BeSdosfitbRiidrgNageht ifan

odi

preferred e nent, the i1 munonodul atory agent is an anti-CTLA4 anti body.

A phar naceutitegbnistonpasidgative sbstimulaiary enoicowleng g .cohpgniibedyy capable of

pharmaceutical |y accept.abl e.c ier .ar‘llg nmay optiqnal | cggm[l o] or nore
adj uvant$, §$§B¥‘Igi 2‘@1"8&18’90& A@é}# hEGSUGROr 011(’)1 # hgre?‘!ﬁr\r/%dntel on d:n%{g/rgf \r}gg t he
use of the aERRhSmBAaERIRESI Id ANmtidesTadbadbbdyr.ein for a prophylactic

and/ or therapeutic treatnent of tunor diseases. |In one aspect, the

i nvention provides therapeutic and prophylactic methods of treating a

pati ent havi,ng, a t e . [ G ' r

di sease. Inpbﬁléanélsia gé;l}cﬁc? p{?‘ﬁg&.?smﬁﬂ?f@‘ﬁqgﬁ{tﬁoée@&ng‘{ %gésée% gg&?%ﬁ?lgﬁdpgg t unor
growt h. | n eoepadReciriet fiel may optibwdlypcomrite Dneret moats aflprvantsdstebitigers unor
cell death. Preferably, the tunor disease is a cancer disease, preferably
sel ectebP fr 6t he group consisting of colorectal cancer, in particular

col on cancer, gastric cancer, netastatic colorectal cancer, in particular
col on cancer, and netastatic gastric cancer. In one enbodi nent, the tunor
cell is a celdotlnfr aspaxh ofl thmitoention involves the use of the agents and compositions

described herein for a prophylactic and/or therapeutic treatment of tumor diseases.

20 In one aspect, the invention provides therapeutic and prophylactic methods of
treating a patient having a tumor disease or being at risk of developing a tumor
disease. In one aspect, the invention provides methods for inhibiting tumor growth.

In one aspect, the invention provides methods for inducing tumor cell death.

25  Preferably, the tumor disease is a cancer disease, preferably selected from the
group consisting of colorectal cancer, in particular colon cancer, gastric cancer,
metastatic colorectal cancer, in particular colon cancer, and metastatic gastric

cancer. In one embodiment, the tumor cell is a cell of such a cancer.

30  According to various embodiments, the methods of the invention comprise the
administration of an inhibitor of expression and/or activity of a tumor antigen
identified according to the invention, of a ligand of a tumor nucleic acid or of a
tumor antigen identified according to the invention and/or of one or more

immunotherapeutic agents as described herein. In one embodiment, the methods



According to various enbodi nents, the nethods of the invention conprise the
adm ni stration of an inhibitor of expression and/or activity of a tunor
anti gen iweniodesdoaccording to the invention, of a |igaou/Erkoia/ocvradr
nucleic acid or of a tunor antigen identsfied according to the invention
and/ or of one or nore inmunotherapeutic agents as described herein. In one
enbodi nent , invebverredtindsténing lav pharaareitisak cpmgositipn Asnaesetibsd Aeredb P dsi ti on
as described herein tq a, patient.. ef e I ' ' 4ept with
an anti -t unBPUThaer mEteaaby 45 h il & RuEhCh Rl HAEHE el aBRELET

vacci nat i onpgRihods &nmenvide vatietyasft vateinatien teebdakaowdiinghd art ey pe esent

i nvention. Anti-tunor vaccines of the invention are preé@%abl%%igapabl e of

i nduci ng or upsdosnseiding ©Tthe presept MyeBERN: FSH-BMATIEFCIRF P ARYFEG S
presentation of t antei 1dentifled: [ ' bPN W th
cl ass | %Cpr#%rg@é’ %%ge%ﬁsggﬂflhgcon@{r%rg??%ﬁ]gh&gi&]}tgv%ér?t%sstt m\;ﬁ?@ﬁ
facilitate shirattbatddoby Ofresdneatiomufiea sysoremtigenadtentiffedractordalg to dhe ect |y

or through APCs. Adjuvants M@E?ﬁjﬁ |mmngg}l)lgu atorréplsﬁu st an res havtsr,lg a

posi tive i minaHeRNIE grg LMdCt These MRk hgqrapiRation Wil dditen
embodi ment, &lﬁ& FRIRA0SAh14RA 1IN HhinGhe :S}F‘S‘t’é?ﬁ %9 dchifig ohiTIRLdiRBHIPHr an

anti -t unor response agal nst' tunor S expressing a tunor antigen
identified alwoogldARGst Adjubents modudei ionnunethqsubfey sbbstagses baving A@ositiveinor
antigen identified accordiﬁg to he.i% ent.ion with class I MHC, the

i nhi bi t+8n APTUREMGABRINRY SHEG TS TP essing a tunor anti gen
identified according to the invention and preferably presenting a tunor
antigen identified according to the invention with class | C, and/or the
i nduct i on ofln vadousccmetpdimente thesmethpdsealsthe gnvgntiopmsyvobyst the SRMERERR i°1rf] ARd

according to t.he inwenti f | { 4 Yen 3dHnkiGea
identified 58@2 Pﬁg% oregqg)ég?%%égé\s?it%%&\?\%e%{ﬁ%(;:(?%gés}h# Q%ﬁ%? I'n oIrlle aslpect, t he
i nvention pra@adrdmg @Nthk rhvditionr ardfl pefpalslg Siresentingl /aotunee tdnvigety iddntified unmor
antigen identified according to, the ipv ion, l.igand of a .tupor nucleic
acid or1bf aceqrfing taths gasntiaewith clagy! %{ﬁ'géyrtgf' HZ;]"%{“HOg ﬁgﬂren%m*} %ﬁ%g}?a/ or one
or nore i i t SnifenOREAHARE dcRGURIEN th Othe URehtibrt hadmet hods
of treat nemrﬁ&gggegkg(?’?agggéhgr%?ﬁ)? I n?ggﬁe ent;(;di mgnt, t%ﬂe i nvention provides a
phar maceut i qatferbiyppeistritng @ surders antigse ddersifisidracording &0 the inwentiast Wills of
treatment dec?a(l:srs I lf\?ﬂc, and/or the induction of the death of cells expressing a tumor antigen

identified according to the invention and preferably presenting a tumor antigen

20 identified according to the invention with class I MHC.

In one aspect, the invention pfovides an inhibitor of expression and/or activity of a
tumor antigen identified according to the invention, a ligand of a tumor nucleic
acid or of a tumor antigen identified according to the invention and/or one or more
25  immunotherapeutic agents as described herein for use in the methods of treatment
described herein. In one embodiment, the invention provides a pharmaceutical
composition as described herein for use in the methods of treatment described

herein.

30 The treatments based on targeting tumor nucleic acids or tumor antigens such as
the immunotherapies described herein can be combined with surgical resection

and/or radiation and/or traditional chemotherapy.



herein. The treatnments based on targeting tunor nucleic acids or tunor
antigens such as the i munot herapi es descri bed herein can be conbined with
sur gi cal we=emidvesyoand/ or radi ati on and/or traditional ebemrbhenapys Anot her
obj ect of the invention is to provide Agthods for diagnosis, detection or
monitoring, i.e. determning the regression, progression, course and/or
onset, of aAnather obeseafthe iRvaftiondbily prwide metheds o1 diggmasts, daieciiei Obf

| i gands such as nonacl gnal anti hadi.es_and nucl ei.c aci i

spect 11 cal | POBTAENEd < SPaPR RIS e dears BN EERL 24 hERER R e (1) a
tumor nucl eggn@cdieasde Hréfel R0y aaR0mttNGst mvbhe it &sé | M ligdrids) swcht asor
antigen identified according to the invention or a tunor antigen peptide
derived themonpelanal(antibpdigs anghnpgieigyaciypriohes Which spssifisally Bwd P deldtaeti ed
accor di t in e} [ ige i ri,v:ad; rom
(iv) a 1@906%05%]%1}%hé’lﬁgatg%egﬁ?r%ggﬁ&y {J{Rrr%sr %glitnt(gggnalﬁlgéeljng ??I?{gd aglgcg% iﬁfr;lgét o the
i nvention oaccrdidgoi &t igentipgp(iide aerdrvadigeheidehtified awnddrding( ¥ thecel |
whi ch presents a tunor antigen peptjde derived from.a tumr antige

i dentified &VEBHeN AR? fmeTantieRy BRpds eRves thareamy (1 an paidiody)a La
preferably Nmfgﬂtggh‘cfderﬁm 5@5\5@1&% t§T8Ye DR eHAGH dr% gﬁﬁcﬁc&nﬂ’ggﬁtﬂ@'ﬁd@

subj ect has or (1 ncreased) k of devel opi ng a tunor di sease, or,
f or instancderivddetieesframy (ieptar@ncell ediiche ne¢ognides i citenor apigar dlengjfipd t he
present_invention relates to nmethods for diagngsi.s. detection o itoring
D o arcedae 'S aRY el g Frcer atisSrianas v BEEEPR #floa of °f he
quantity of ;008 QhidPpfsBRE AHTRERES RChaslider Qetividdefrgmod Prugdnsdrtigeng of
(i) a nucleic acid which conprising the hucleic acid sequence of a tunor
nucl ei ¢ aci ddenti&ed a¢dosding de Gredinmention witkeclass/eor ¢lass 11 W&uﬁqe&rebla@ilw whi ch
codes for a ' o] i SLN ] ' n { r..aptigen
i dentified é@@ﬁdd??i‘bcﬁtg‘ghﬁ’ési‘ﬁ%%i‘%@q iﬂ?e;fécg ‘%@%ﬁ?‘d?&@ﬁﬁﬁ‘%ﬁj% i o no
aci d sequeng@crhsed) t GO lof addvielPing detimdri dibeases wrdifog ihnaricee whetsert aon or
of a tunor antigen peptide derived fromsaid tunor antigen, (iii) an
ant i body/5 whitieamisnh epgimen i g§BgieNde conpri sing the amino acid sequence of a
tunor antigen identified according to the invention or of a tunor antigen
pepti de derived fromsaid tunor antigen, (iv) a T cell that

Accordingly, the present invention relates to methods for diagnosis, detection or

monitoring of a tumor disease comprising the detection of and/or determination of
the quantity of one or more parameters selected from the group consisting of (i) a
20  nucleic acid which comprising the nucleic acid sequence of a tumor nucleic acid
identified according to the invention / a nucleic acid which codes for a peptide
comprising the amino acid sequence of a tumor antigen identified according to the
invention, (ii) a peptide comprising the amino acid sequence of a tumor antigen
identified according to the invention or of a tumor antigen peptide derived from
25  said tumor antigen, (iii) an antibody which binds to a peptide comprising the
amino acid sequence of a tumor antigen identified according to the invention or of
a tumor antigen peptide derived from said tumor antigen, (iv) a T cell that
recognises a peptide comprising the amino acid sequence of a tumor antigen
identified according to the invention or of a tumor antigen peptide derived from
30  said tumor antigen and/or (v) a cell which presents a peptide comprising the amino
acid sequence of a tumor antigen peptide derived from a tumor antigen identified
according to the invention with class I or class II MHC, preferably class I MHC, in

a biological sample isolated from a patient, preferably from a patient having a



recogni ses a peptide conprising the am no acid sequence of a tunor antigen
identified according to the invention or of a tunor antigen peptide derived
from sai awWOuAtW0IEi gen and/ or (v) a cell which present ®CA/EPe@oi0093s
conprising the am no acid sequence of_- a4 unmor antigen peptide derived from
a tunor antigen identified according to the invention with class | or class
Il MHC, prefemeniliseaseabeing swergctednofahdying ¢ifalkingstinpite 4 Sunest digeast i a

patient, preferably froma_pati vi ng atunor di sease, being suspected
of having o a‘aﬁﬁﬁﬁﬁﬂ¥?rhﬁFtW“SF@%%§§ di sease or having a potential for a
tunor di sease. In one enbodinent, a nucleic acid according to (i) codes for
a peptide which is processed to, produce a, tunoy anti%en specific. VHC cl ass

. [ f
| or class Inopeestivdureniepnrglsic e RecoIding to1) ¢adss %?ipﬁgtﬁées B’g’t‘i B¢ MHC
| I . . . . M
T a tunby - S dREHrbdlie d (e enBERe ShAC MICRIRS 1N S Brinted, (or

can be procesptidt, prefErablyug ainaortannigen speci fgeM D eleks § presdd@dopeptidel or cl ass
Il presented peptide, preferably, a tunor antigen specific MHC cl ass |
presented peptide. Preferably, a T cell according to (iv) recognizes a

sequence i nf hge ReMJIAReR UP LA Alcbidis®ld EPPRNMuRbrimMtiged spaBOMHBC a

tunor antigen identified according to the invention which is presented by
MHC cl ass | class Ebnsless Il prgserted paptide dvra@n depsecessed|tn pserhice gBEORBRHEEENa cel |

2ccor 19 Gpbth RUGEEDLS | BE BRPAL BBl heniety i Aol v

nonpr ol i f er apbdific MHICR1436 EbRIEREd @di mrent, the cell is an
antigen-presenting cell such as a dendritic cell, a nobnocyte or a

macr ophage. Thus, in a preferred enbodi nent, the cell acording to (v) is an
antigen pre ' cgl a ise IgEknPERLI g igscri bed
herein presgﬁ%%a%%’t% tl‘%@saﬁ&% t?naggg%%{zgﬁb%éi ﬁ%r?t t he cgial) Is a
turmor cel | . subst@itallgndoodipoding tohe fragmbrti ef @timoraantigenl ideptified (aicyordingt he
peptide according to (ii).is, detect of..Lts. quanti term ned,i ituin
a cell, 1pr eft%ﬁ]a%ﬂ)’ean?fbH%?EChc’éIHr?sepﬁgg?ye&’g%d’&}%ﬁng ctl%lsﬁgﬁﬁgﬁfgf%’ %@grs di ng
to (ii) is delsegted or its quantity determned in situ on the surface of a
cell, either incorporated in the plasm

In one embodiment, a cell according to (v) ‘presents the peptide by MHC class I or
class II, preferably MHC class I on its surface. The cell is preferably
20  nonproliferative. In a preferred embodiment, the cell is an antigen-presenting cell
such as a dendritic cell, a monocyte or a macrophage. Thus, in a preferred
embodiment, the cell acording to (v) is an antigen presenting cell that comprises a
tumor antigen peptide as described herein presented with class I MHC. In another
embodiment, the cell is a tumor cell.
25
In one embodiment, the nucleic acid according to (i) or the peptide according to
(ii) is detected or its quantity determined in situ in a cell, preferably a tumor cell.
In one embodiment, the peptide according to (ii) is detected or its quantity
determined in situ on the surface of a cell, either incorporated in the plasma

30 membrane or in a complex with MHC class I or class II, preferably MHC class I.

In one embodiment of the methods for diagnosis, detection or monitoring of a
tumor disease the biological sample is from a tissue or organ wherein the cells

when the tissue or organ is free of tumors do not substantially express a tumor



menbrane or in a conplex with MHC class | or class Il, preferably MHC cl ass
. In one enbodi nent of the nethods for diagnosis, detection or nonitoring
of a tunoWwOodPHer$e0t he bi ol ogi cal sanple is froma tissBETEP2004893her ei n
the cells when the tissue or organ is koee of tunors do not sSubstantially

express a tunprantigen. identified accordin 0 the inventi A a tunor
nU(F:) | ei ¢ aci ft‘i‘t’igﬂ’éﬂf{qn%g% acCOLGPGitx e BV aﬁ\q}é’ﬁtai tRRor BUEF graggc} f/dgg{éﬁéd tissue

i's a tissue,RbReks IhAR iHRhADN IPrEfYfIPEailAREE S altis§isdithePhah @bRaltissusai d
tissue is tissue of small intestine,” brain, breast iver, lung, pancreas,

live
ki dney, prost gastrjc SgiueePrefdrgblyh saiddissueeisdinyet of ﬁmailé§¥9§%ré€‘g d’éf,“npbréé%nt a,

ovary, testjs, uterus, skin,,thymus |, adder C | -Accor di ng
to the i nvefr\‘fqroﬁuﬁg’t L?ﬁ%?e%f'ml“é% ’a%‘?sgarte’a P lﬁﬁ%pﬁﬁrﬁéﬁeﬁg&éc?ﬁd‘y dln)ls%trr@?’

subst antg al {yppRadsesRental b, |teMe] @érusx pitias shyanus, sbladdwey nocniearsd t o
expression in colon cells and/or stomach cells or colon tissue and/or
stomach tisewelx.- Preferably, the |level of expression is |less than 10%
preferably less than 5% 3% 2% 1% 0.5% O0.1%or 0.05% or even | ower
conpared to colon cells and/or stonmach cells or colon tissue and/or stonach
tissue. Prehescbing, toathelimnentiumt & gamonantigen andierch diunoneudleicsagidtis not

substantially expressed if the |evel .of expression is bel t he detection

limt. The sibetobaly %prasa%hfgg?é?veg@féémeaﬁo‘bfs IoBisT E8PPRIS P Igfession

quantitgfiv %nynorcelﬁ’s';%hphﬁt L1¥Ra8Y AeMat 60RSlonC tiSsue aRESH UWemadidiigsuer el ati ve
ul es

measure of target no e.g. expression levels of a tunor qyclgic acid
or a tunor BRreférgely, thebavd of expeessionps leshihag 1956, coreffsrabdy lesn thawgi ‘Gr 370,
determ nati

of the, it g described herei | ent to
the skill edg‘%’erls/&naglzﬁﬁg‘%aﬁ/&;adst/ﬁé’ra"'evteggﬂ”% comarsd e ellr"lﬁncﬁg L
quantity inghhgcRRENPES contti8ué BNEDBE sRMaCh MRELS Poefetably antumedri aigigen

bi ol ogi cal sanple with an agent which binds specifical Iexi to the nucleic

acid, the pend/prje nucleic aeidiiBawy subsiantiplly eqxpresped; Hethe deyel i @pressiopds pe
detecte ang/or he amount af which is to be determined, and (ii) detecting
the formati ﬁlogfthgﬁatfsgt?onglé?g'rm ning the quantity of a conplex between the
agent and the nucleic acid, the peptide, the antibody, the T cell or the
cell which is to be detected aor the anpunt of Whicll is to be.deterpn.ned.

The methods for diagnosis, detection or monitoring allow quantitative” and/or

qualitative evaluations, e.g., absolute and/or relative measure of target molecules

e.g. expression levels of a tumor nucleic acid or a tumor antigen.

20
Means for accomplishing said detection and/or determination of the quantity are

described herein and will be apparent to the skilled person.

Preferably, the detection and/or determination of the quantity in the methods of the
25  invention comprises (i) contacting a biological sample with an agent which binds
specifically to the nucleic acid, the peptide, the antibody, the T cell or the cell
which is to be detected and/or the amount of which is to be determined, and (ii)
detecting the formation of and/or determining the quantity of a complex between
the agent and the nucleic acid, the peptide, the antibody, the T cell or the cell

30 which is to be detected or the amount of which is to be determined.

Typically, the level of a target molecule in a biological sample is compared to a
reference level, wherein a deviation from said reference level is indicative of the

presence and/or stage of a tumor disease in a subject. The reference level may be a



Typically, the level of a target nolecule in a biological sample is
conpared to a reference level, wherein a deviation fromsaid reference

| evel s wWOdhpwaviu4pe of the presence and/or stage of a t REHEPAIISHARES i n a
subject. The reference | evel may be al eyel as determned in a control
sanple (e.g., froma healthy tissue or subject) or a median |evel from
heal t hy sublezeltas.defermimbdvinat dopirol sampis éag el foat @ healthy tsswerr IHRAt%es any

significant_change, .such as_,an i sg O Q by, :at % 20%
or 506 " pr evenan oy e PRaRY sOGEEF BoleBRACCREM Y ERER AP 1
presence of d¢difhattld Ghisipnafidadt clidhge ok laslen itcheasant dewense by 16astEV%, and/ or

the cell in said bi O?OQI cal sanple or a quantity of the ngcl ei ¢c..acid, the
pepti de, th20%npor BRy prafprably bwjat leasigddp arnmd”eedn eyen MaE- F"’ch‘@glyeé}I‘e sanpl e
whi ch is ingreased.co - r Lo Gat hee REIESENCE Of
a tunor SSdi séraeg%cgﬂt;%?egﬁéﬁﬁeg? a%‘%éaigéjt% é@{ii&gﬁ@g@}ﬁ g#’ %’gﬁl eﬁ% ﬁ%lt/(igrone of the
quantity i nsgid®idietibaidample dhe quantin ol dre nuvkot eeid, thegpeptide,dhe patifeidyd

i ds whi ch ificall [ 1 t le, e. | ab d
el of o G ek Bbander thpgel it deolpgcd PTG BFERe sPmarD I
| abel ed ant |k gceol%\\ééclgﬁtg%gé {rdehiatd oo tuhRr @Rkadchat specifically binds to

a target pepti Ing to the invention, detection of a nucleic acid
or determning the quantity of a nucleic acid may be carried out using

known nucl ejic acid detection t hods such as et ho i | vi

hybri diZ%t i dipiselly, shy etection %J{‘T*Z‘Pﬁp‘f“i ?rfné‘é*{%‘i"Br%’%tt%ec%%“%f?/eisn.r%? s ofthe, ,
MRNA t r anscivhfor i otk 8¢ @de OF 1itRedOligmds twhitthepeeifically tad es mi taggt usi ng
RT-PCR or Northern blot analysis. Such nucleic acid detection nethods may

i nvol ve t hempdesuls; e adabried Betleigasidpmobe diah hibridiges 192 158 QLCISIFcI ¢
acids. Suitable ol ucl.eot | Werz10RYa | LitchiwBinlis ¥gat 0
sever al hun&’?(&ar ﬁi?@l‘q% tainéggs)c?}’ ?rrte)fr?%é%@%}la glléﬁiv%g%%ﬁét)ﬂ%@i}% 1nl(jcl}gotni desai n

I ength or shapdiglepti®/en nore typically about 10-30 nucl eotides in |ength.
According to the 1 nvention, detection of a peptide or determ ning the
quantitd>of a peptide may be carried out in a nunber of ways, including but

not 1im ted LQqid GARNHOR dbiicRen 3P a MLkROMYd bi AdbmginERakE Gugaltyy to
sai d pepti désfc(a%llrdgeq%@gg?y, the ’ac%lét%éfcbody binds to a sequence substantially
cor r espondi f atrmckeic acid may be carried out using known nucleic acid detection methods

such as methods involving hybridization or nucleic acid amplification techniques.

In one embodiment, mRNA transcripts are detected or the quantity thereof is

20  determined using RT-PCR or Northern blot analysis.

Such nucleic acid detection methods may involve the use of oligonucleotides
hybridizing to the target nucleic acids. Suitable oligonucleotides typically vary in
length from five to several hundred nucleotides, more typically about 20-70
25  nucleotides in length or shorter, even more typically about 10-30 nucleotides in

length.

According to the invention, detection of a peptide or determining the quantity of a
peptide may be carried out in a number of ways, including but not limited to
30 immunodetection using an antibody binding specifically to said peptide.
Preferably, the antibody binds to a sequence substantially corresponding to a

fragment of a tumor antigen identified according to the invention.



fragment of a tunor antigen identified according to the invention. Methods
for using antibodies to detect peptides are well known and incl ude ELI SA,
conpetitiwe 201949 assays, and the like. In general, sRCH/ERZGAPBI08Se an
anti body or antibody fragment that specjfically binds the target peptide
directly or indirectly bound to a | abel that provides for detection, e.qg.
i ndi cat or eMstheds, foradsiog anéibsdies |toatetgeh qreptidesorrep svell nkgpvet iand packuidel es.

According t i nvention,. detection of .an.antibod r determning the
uant 1y ot EHISEnePHBAY FrinfiBe R etbUE TET b EnoiahsHls bRy i

speci fi cal | ynfiBody2brthribbd P Bd¥mert B8 dpecifdN1PBinds therfalitt bERMeRBlcAN or

peri pheral bl ood, |ynph nodes, tissue sanpl'es such as derived from bi opsy
and resect i ordiregtly dronad tocudabel tiRéaquevides yoradetestionmmye. Hadigatof enaydeson

primary cel l.s, or her ropriate derivatives. For exanple, T cells may
be fusedg—t oragel%lgg%tlf’gfﬁlh();;%t?h?)g%nﬁgparﬁgg%%? 1CfI“’(?)“(rfzhcrlr%sasur'i ng T cell responsiveness
are known in the art, and include proliferation assays and cytoki ne rel ease
assays. In one enbodinent, the T cell that recognises a peptide conprising
the anino adicgoxieg oribe imrendon, detsctigmef goantihedsor dpegminingothaiqHantity of he

i nvention or,o t pept.i el I sal d. r..api:hgen is
2"t aror _ant Phern ol TRy 1R' bR DA% SCBLNER, bRORE SdlideilP ol Bty

det er mi ned iantibodyunber of ways, including but not limted to the follow ng
preferred enbodi nents. In one enbodinent, CILs are directly stained using
an apprbPriate fluorescent tunor antigen peptide/ MHC tetramer. |n anot her

embodi ment, 1t Ofls.malARsoR&IFYorh patlert PeliphERIA86d, 1HRpR foARCEs Y sPhplesi N
transfer”) is used(see, for exanple, B%adl ing et aF. Nat ure Medi Ci ne
12: 1208 (20689 as derivad dtdne biapspedd mesactjondet ethter soureé. Reactvitysadsaysoinepd

sanples is perfornmed, usi ng netho out.l i ned by. Yuan. et. al t ot,herapy
5458, 2006,1% PACGHYS! R AN doe il oF Sk aBPToRy e Reb R T PR YATBIFeT khown,
and incl ude cbid aa® BeOtfudedmid gfénbatel MEbHEEME. AEMygafSremehduBRGT TakRell

| FN-gamma i ntracel |l ul ar cytokine staining. Oher various nethods are known

in the &bt fesponsYess Aicldownanbe ar, anddasiude peideratipn pesapoand exokine
parti cul ar _q&gésgeaggag,s_pepti de. Typically the peptide is added to a

In one embodiment, the T cell that recognises a peptide comprising the amino acid
sequence of a tumor antigen identified according to the invention or of a tumor
20 antigen peptide derived from said tumor antigen is a tumor antigen-responsive

CTL.

A CTL may be detected and its quantity determined in a number of ways,
including but not limited to the following preferred embodiments. In one
25 embodiment, CTLs are directly stained using an appropriate fluorescent tumor
antigen peptide/MHC tetramer. In another embodiment, the ,,TRAP* assay (,,T-cell
recognition of APCs by protein transfer) is used (see, for example, Beadling et al.
Nature Medicine 12:1208 (2006)). In another embodiment, detection of T cells in
blood samples is performed using methods outlined by Yuan et al. (Cytotherapy
30  8:498, 2006). Assays and indices for detecting reactive T cells are known, and
include but are not limited to the use of IFN-gamma ELISPOT and IFN-gamma

intracellular cytokine staining.

Other various methods are known in the art for determining whether a T cell clone



suspension of the T cells for a period of fromone to three days. The
response of the T cells nay be neasured by proliferation, e.g., uptake of

| abel ed tworzhdveee490or by rel ease of cytokines, e.g., |LPRI/EVaI000B3IRSSAYS
are available for detecting the presencg of rel eased cytokines. T cell
cytotoxi c assays can be used to detect cytotoxic T cells havia?jg specificity

for tunor amillgespond itm aqraticuidscatigenic pepiideotlypicelly thepensidgris added &yaf or

their ability to .kill .t e el |s presenting t ' ' with
WG ol acs | Waeuth ab BT REhs i PearlioraChmiths ¢ e Mha P RERERL "y be
| abel ed and (pd7Relld Map bs WsdaensH 0F RblifEralh| &¢f, Lpnke opaiberdlthgdidiheg . or The

be nmeasured by quantitating the rel ease of |abel from

cyt ot oxi ci t{) maé |
| ysed cel | sby@eleaseovfscitelinesy 6rit-aledu¥aripep assevs are @vaidade dendgectingcivéded in

the assay. A I i eptide may be detected and its quantity
determ ?\%d B§e%?%é§tﬁﬁ§%$%? C%%(ﬁla ility to induce a cellular response, e.g.

to activate T cells, or neasuring lysis of cells by CTLs having specificity
for such cell. The presence of said nuc|eic acid, sai (il]ag}eagti de, ﬁaid

anti body, sdi %E”I’CBE_@WOP‘lca%Fé%@rcaé‘ali’%‘_l§9€I P QECE RYSOLNG Tpe e 25T et ’(‘f}%r_ t he
quantity of g r bitiddhs Of dﬁ%teﬁ{%ﬁﬂﬁg)t?éﬁétgkilclaf Qélﬁ/rhtré Ee?éteﬁg’oﬁﬁ‘ile? abilgl el c

acid, said peptide, said antibody, said’T cell and/or said ce which is

i ncreased coonpil edgdtaels pesentangctemios astigenepeptide oviaMIIC todasa Ipaeleewes. wi t hout
a tunor_di sease, i ndi cate the presence. of or .ri faor (J. a. potenti al
for a deVel ﬁﬁ@ﬁtcg_ﬁ%/)prease%%?u‘a%égg@ni Repg‘éﬁqmﬁ%tqee%?eleﬁn@ ngg%e%gﬁgmnt,
the presencgugfensiah df TUElISonAE patiert 8hApREMhE Fotok@iY maY b atbasursaibgd T cel |
and/or said cell which is to be detected and/or the quantity of which is to
be det er ni nawantitaiing the relesse iof ialsi faoam dysedceedisc Capirels fomspogapaougandsai d
anti body, said T, cell and/or i e ich is increased conpared to a
reference | 9/‘81r,ele§.segr.na3§ l%}%%%tlot%%g%%nt W t hout a tunor disease, my

indicate the presence of or risk for nmetastatic colorectal cancer, in
particul ar netastatic colon cancer, or rr;{as atic gas%lri c cancer in said
%@?C& fp¥d

pat i ent151 n /ofel BitpEHingehRePtidnaayi k5 YalipAwAntyy figHae t8r or gan
wher ei n the Gelil §uReH ditcd hSRHElaP fesBHARN e%‘g.s td b8R8 TLLNB! §r feadiPing

substantiall'y express a tunorantigen fdenfified according to the invention
and/ or a tunwis oficdlisiby CGldlischavitedpetifiedy for such cell.

The presence of said nucleic acid, said peptide, said antibody, said T cell and/or
20  said cell which is to be detected and/or the quantity of which is to be determined
and/or a quantity of said nucleic acid, said peptide, said antibody, said T cell
and/or said cell which is incréased compared to a reference level, e.g. compared to
a patient without a tumor disease, may indicate the presence of or risk for (i.c. a
potential for a development of) a tumor disease in said patient. In one embodiment,
25  the presence of said nucleic acid, said peptide, said antibody, said T cell and/or
said cell which is to be detected and/or the quantity of which is to be determined
and/or a quantity of said nucleic acid, said peptide, said antibody, said T cell
and/or said cell which is increased compared to a reference level, e.g. compared to
a patient without a tumor disease, may indicate the presence of or risk for
30 metastatic colorectal cancer, in particular metastatic colon cancer, or metastatic

gastric cancer in said patient.

In one embodiment, the biological sample is from a tissue or organ wherein the

cells when the tissue or organ is free of tumors do not substantially express a tumor



according to the invention. The indication of the presence of or risk for a
tunor disease in a patient by the nmethods of the invention nmay indicate

t hat the wororo/di49ease is in said tissue or organ or thaCTERREAIWSTIE Or
organ is at risk for said tunor diseasg, Ln one enbodi nent, the biol ogical
sanple is froma tissue or organ wherein the cells when the tissue or organ
is free of tntigensdeifiedacautisgde theainventmundéy atumensucligit acibidenated i f i ed

according to the invention and/lor .a.tumor cleic id | td fi cordi ng
to the i nveﬁ‘fﬁobcﬁn%tﬁ%ﬁl%‘é‘vf”?tghg%firm R ﬂggleawseegg?/ Oggggﬁgifgghg{g@gpas

bei ng af f echRghd)ind fatRRI belifeARthods of thdihvehtsstamalyriagieate that e tambt ur e
testing of cells of said tissue or organ. In this enbodinent, the presence

of said nucHistaseagindsaidstsste peprerder thagsaid sisguets @ygansigafrisk s SpiddHChr sai d
cel | whinih i,S to be detected and/or the quantity of which is to be

determ med SK&SSt a quantity of said nucleic acid, said peptide, said

anti body, said T cell and/or said cell which is increased conpared to a

reference level, e.g. conpared to a patient w thout a tunor 'seastﬁé may

i ndi cate t hit cphembatigienyi e diopisa £ &t fremc_?aﬁléﬁ‘éf-‘c?ra_f’fg@an‘ﬁl??mi
par ticul ar g@imﬁ&t thE QD7 of@a@?? free %f‘ %Lﬂi%r?ﬁé abi sutdBstibllF e 6RBGER tumbhe

i ndi cation the presence o risk for nmetastatic colorectal cancer, in
particul ar epfigestidértifiedacoordingrtoahe inventiet aslertd mimpugtuclede axd cdantifind a

patient by the nethods of the inyvention nmay al so indicate the pr ce of
or risk'or aﬁ‘iﬂ“@l“%&? ¢ YRR ar?cﬁﬁ’ﬁatfsﬂmcm é{ga{!g}aaﬁ?rggi%é?e,n %ﬁ%ﬁ) ogsgét%1 ? ic
cancer in sgkiloRafcRAlby d REmBEHRELS, £Q bl ivR@AD fispectibRl @CEillite GestiiPft Or i ng
of a tunor disease of t'he invention al'so include enbodi nents wherein by
det ect i on okelikeofoaid tisstié onoxgant ethipuearhadimenss theairesence pesaid auclgic asid o

pepti de, said . anti.hod sai.d T cell+angd/ or I k| L to
assess and/ 8?1dp96885 s%‘iq ﬁlgm??gtyag%lgt? %e 6 g/\?? %ra %ogquk&{hhér?nirss@%éeg?g%ésmerei n,
preferably, ahlyer HeefRRGE &f whizhds RIbt @berminkd and/ar d quaptiiydef, saihiatleint i body,
said T cell and/or said cell and/or a uaniit of . aie&hngclhei ¢ acid, said
pept i del5 saigidamaifnsayide. saidjantikady) saiddy 671l and/gr said| celnhich; s 1pEsssdsed
conpared to g r h ! - n‘%}- ta WMiieAPWithaad AnahSFeASRAsQr

W thout a mgsrerllg?‘rggitggg fel'gegl:égl%\feqsg’eeg%e@ yédiet?l(ﬁ I¥(‘:aate a netastatic beﬁavi or of
a tunor di se&seindicate thiasthef maa disease is metastatic colorectal cancer, in particular

metastatic colon cancer, or metastatic gastric cancer.

20 The indication of the presence of or risk for metastatic colorectal cancer, in
particular metastatic colon cancer, or metastatic gastric cancer in a patient by the
methods of the invention may also indicate the presence of or risk for colorectal

cancer, in particular colon cancer, and gastric cancer in said patient.

25  The methods for diagnosis, detection or monitoring of a tumor disease of the
invention also include embodiments wherein by detection or determination of the
quantity of said nucleic acid, said peptide, said antibody, said T cell and/or said
cell it is possible to assess and/or prognose the metastatic behavior of a tumor
disease, wherein, preferably, the presence of said nucleic acid, said peptide, said

30  antibody, said T cell and/or said cell and/or a quantity of said nucleic acid, said
peptide, said antibody, said T cell and/or said cell which is increased compared to
a reference level, e.g. a patient without said disease or without a metastasis of said
disease, may indicate a metastatic behavior of a tumor disease or a risk for a

metastatic behavior of a tumor disease.



met astati c behavior of a tunor disease.ln one enbodi nent, the biol ogical
sanple is froma tissue or organ wherein the cells when the tissue or organ
is free davonamivs49do not substantially express a tunor ROTIEFeMO000®A3 i fi ed
according to the invention and/or a tuspmr _nucleic acid identified according
to the invention. In one enbodi nent, the tunor disease is in said tissue or
organ. The nethods of nonitoring accordlng to the i nvention preferably

conprise a detection of and/or determnatio the quantit or nore
of The " par alforet smiadicichate RPEC it < rodua S Ben b °f
time and inc@isfwdnNRE tiSRBRE 8r@in laf@e@pﬁﬂlmu@hot §ubsiafBallybigireisa thfer
regreSS|on progression, course and/or onset of a tunor disease nay. be

det er mi ned bytigeorigentified aceaydingdoharsivertionsangverra fumpr ariclers erididensfied aci d,
sai d peg%l dﬁécgr(glpgltcg telclg}?edréi’é)&pf%gne CI%EJ)AIHI%FP/'[QJ Lﬁ'r?t}r%lge%% i Gl iR

decr eas conpare ogi cal sanple taken
earlier fropgtergptient may indicate a regression, a positive course, e.g. a
successf ul treat ment, or a reduced risk for an onset of a tunor disease,

e.g. netastatic colorectal cancer, in particular netastatic col on cancer,

or metastatig, grﬁét%ﬂs F NG Hlorin a&%hﬁn%%'tﬁ@ vérﬂio‘i’in?rﬁgéfgggl és'ﬁ-%aset ae

bi ol ogi cal sa g rs froma 11Ssue. or rgan ere|n en the
ti ssue or oﬁgaaldmoffatrﬂﬁ)rcﬂetdrmmmt'&ndﬁ tmoguantibs ohiond al myreeoﬁihepsramet&uﬁor

antigen identified accordi to the inventi.on. and/or a t nuc aci d
i dent i f1®d HEBHPRRAIAPOVS i ﬁg??tr?\?@ﬁq%}r? IHPYREING 83?%?%@ Rf?r?dl sease

Is in said gséc?h'ﬁ ;%'intCiﬁgﬁﬁb whefiR id ffegre@ilol@%r@g&%b@'c@u@s@'aﬂd/o‘é@h%tmpt' de,
said anti body, said T cell "and/or sai which is increased in a

bi ol ogi cal sawpbedisarparnrg detdstaminad byglosplarisgithe eva wanleear lier from a
patient may indicate a progression, a negative course, e.g. an unsuccessful
treatnent, recurrence or netastatic behaviour, an onset or a risk for an

onset of a ta ntlt%,l SEAFEnudeid- aciE sadtpaplide, @QIinnﬁbbﬁﬂr seflT eell ahdYopadid | CU| ar
met astatic CO| on cancer, or netastatic gastric cancer, in saJ d g) atient.

one enbbdli meell whiehe isodesirensed an asbigjsieical §aI¥1P16rﬁ°£anr%%Heach*° IgeigahsSamRif e; n the
e S G A RO W R Pl bhaBl
t unor nucl eisgecasifal trdstntent,i @da reduced risk for an onset of a tumor disease, e.g.

metastatic colorectal cancer, in particular metastatic colon cancer, or metastatic

gastric cancer, in said patient.

20

In one embodiment, the biological sample is from a tissue or organ wherein the

cells when the tissue or organ is free of tumors do not substantially express a tumor

antigen identified according to the invention and/or a tumor nucleic acid identified

according to the invention. In one embodiment, the tumor disease is in said tissue

25  ororgan.

A quantity of said nucleic acid, said peptide, said antibody, said T cell and/or said
cell which is increased in a biological sample compared to a biological sample
taken earlier from a patient may indicate a progression, a negative course, e.g. an
30 unsuccessful treatment, recurrence or metastatic behaviour, an onset or a risk for
an onset of a tumor disease, e.g. metastatic colorectal cancer, in particular

metastatic colon cancer, or metastatic gastric cancer, in said patient.



according to the invention. In one enbodinment, the tunor disease is in said
tissue or organ. In a particular aspect, the invention relates to a nethod
for det ecwDan10/(94490 determ ning the position or site, offCI/HPIMO/OIWBSease,
e.g. a particular tissue or organ. |In gge-enbodi nent said nmethod conprises
adm ni stering an anti body which binds to a tunor antigen identified

accor di ng tln ereeerpbediment, ithy binlogieal samplthiscliomsa H5115| BPTey! Whawiricapl e

| abel to a patient., The antibod [ rther
embodi mant stesEa b §546 of bR TRLe Bt BER A el ARk e ke &
fragment of yAfpeR MdnBBdY ab¢ording\to tHecinbentint dndadha tuebali¢leiegcof idantifigsue or
organ in said patient may indicate the presence of or risk.for. a.tunor

di sease, e. geeordingtn heiinvensionr brens erabosiment, ithe Waor idissrs s 1R SAGHIYE col on
cancer, or netastatic gastric cancer, in said tissue or organ. In one
enbodiné%t,oﬁ%ga?issue or organ is a tissue or organ wherein the cells when
the tissue or organ is free of tunors do not substantially express a tunor
antigen identified according o .the jinventi 03 and/ o ﬁu ) %I eliec acid

i dentified He@opa@itisylar aspeds ithy RYSIERN THatehH Oe?rb‘B‘t‘#‘Pr@n °,rr%%ee°‘t

I'ssue or
organ is a Bét@x%giﬁin rth@ﬂ%’f'tidﬂ“@f &itd) S8 bk HistheN) dd1€a phsieur lssGd 9AN i 'S
free of tunors do Mot substantially express a tunor antigen_identifjed

accor di ng t orgahelni oneenttiodimentcshidrmethodipemprises ladministeriag prjapihodysvhigk cor di ng

to the invention and the tissue .ar organ _has..alr . A d] as

bei ng %% ecPEds i@ PR ILiegh é‘geé’gg‘?d 8.0(%.@89%%% ar?&:a%lsr%gg 1?%%1?%4&8%&'(1% ure
testing of galdisd @ aS@étebthtle a1 A6 Padient| Thé hintbedybaniynnt, mohelémbel | i ng
of the tissue or organ may indicate that the tunor disease is nmetastatic

col orectal estimaly, In furthar ethbedimeniseths SnHbedY 6 @1 BHIEHH ABMan GF NTARZEG; j ¢
gastric cancer,. [The.indicatd risk for netastatic
col orect al %%%Oéily :afrﬁgglgﬁ?flca&{%é@g?r&e’{]grs%)%ﬁ}??%%ng%o ancer, or netastatic

gastric cancer in a tissue or organby the methods of the invention nay al so

i ndicate the gresence of or risk for, coLorectaHgﬁanc r, in ar&%cgggr col on
cancer , 1and Lghelting of @difsws oF Argandn saidiRatient py it (G SRS i 'Stase in

the net hods f(f)roaif guggoq?ﬂ&ﬁke? gigc.j?x]ie?&ﬁi.tﬁrboﬁfr,eéfglr@ahgéri Rop#ficidar MBREtatt 86lege of

the invention unor Sease of a tissue ot her  t han col on
cancer, or metastatic gastric cancer, in said tissue or organ.

In one embodiment, the tissue or organ is a tissue or organ wherein the cells when
20 the tissue or organ is free of tumors do not substantially express a tumor antigen
identified according to the invention and/or a tumor nucleic acid identified

according to the invention.

In one embodiment, the tissue or organ is a tissue or organ wherein the cells when
25  the tissue or organ is free of tumors do not substantially express a tumor antigen
identified according to the invention and/or a tumor nucleic acid identified
according to the invention and the tissue or organ has already been diagnosed as
being affected by a tumor disease, e.g. by visual inspection or culture testing of
cells of said tissue ororgan. In this embodiment, the labelling of the tissue or organ
30 may indicate that the tumor disease is metastatic colorectal cancer, in particular

metastatic colon cancer, or metastatic gastric cancer.

The indication of the presence of or risk for metastatic colorectal cancer, in

particular metastatic colon cancer, or metastatic gastric cancer in a tissue or organ



tissue or gastric tissue. Preferably, said tissue is tissue of small
intestine tissue, brain, breast, liver, lung, pancreas, kidney, prostate,
spl een, |wophowod®p endonetri um esophagus, placenta, oPATEP2418801035
uterus, skin, thynus, bladder, nuscle apd cervix. In a further aspect, the
tunor disease is selected fromthe group consisting of netastatic col on
cancer and bptthstrasthedsgabtiei mveatime maylalposndicate thk agrsesdes obbr aiskufvor

di sease and/or a netastatic tupor di sease and/or. a recurrence of a tunor

di sease as GBECA)EANCEHAD SATSHAE ol CARRARS E3FITicRaner B EPAIRYent | on ey
indicate a tunor disease and/or a netastatic tunor disease and/or a
recurrence of a tunor disease which is arret?)able tqQ the methods of treatnent

descri bed h&repirblyche dupex fisgse iBie RENPL EHBENOHERAEIIEER BT BBE | n t he
per i pheral R aqtnBt aR@Ik SFifte #hEMRISPISd Ehid? aidald Yesl st Gkt din LoibRa | ow

concentration nunber of these ce een shown to c.orr'el ate with
out cone f or tissteoot gastriic tieduas Petferablyanaidrtissad isetisssie wift dmadl ogestigs itiseuedi sease

at the time of s ling. So reports s est a prognhostic.rolge fo

circul ating bffli’r‘mr%q%éh gv‘frn & éﬁf‘gre_ﬁ?’f E@%&& l?)r/ogg%f:’oﬁp%ﬁﬂ’cé?’r.npgloﬂg‘iequent ly,
an i nstrunerhqdREriiRASLEHIRIGUS, platingd, | A\Giry, UBBMs, GRrLS, sleRUINAR, aladakyabl e

di agnostic tool. The present ‘invention satisfies this need by providing an

epi thelial aowisclespdsenix Imarflugher dspect, thagumnendiseasetsl selesteddias thggroupnor
antigens_identi.fied according,to the present .inv ion...This epithelial
cel | spggzi fic8n%%qiar’i’egtasl5%§ log %anﬁ%rt‘%'gdg&? %?UC a't%gé:ct?aﬁﬁer(:i rcul ating tumor

cells in a patient. The nethods may indicate the presence of netastatic
cancer or an early stage cancer. In one aspect of the method, the presence
of circul at iABesitiveodiagrgsissof; mtumas dissass ryon aetagiplis tiper $15%ase ARYBH? of

cancer recull Gifeficd ef % P@W&% %désﬂmﬁfébovla nggllgftHé H%%chd@%? d Pl‘% erkt €

nmet hod, the presenc at1ng tunor I's I n the speclnen
i ndi cat es t hevendons etayriadicstsisotnstr aiseasel andfdrea matastatic amenudisest avd/oordi ngl vy,

the present invention relates to a nmethod for detecting, circulatjng. tunor
cel I's ihoa peRUERES @gr?pmng‘?rné‘s‘?%% e 3t iaH’r‘Fnﬁl?lealﬂdt?‘Srm%Q?‘ésr r‘# r’i’é?f‘i’%%tof t he
quantity of jliditRdRkfelLl ¢ acid which conprises the nucleic acid sequence of

a tunmor nuclelc acid identified according to the invention / a nucleic acid
whi ch codes for a :

Circulating tumor cells (CTCs) have been observed in the peripheral blood of
patients with epithelial-derived cancers at ultra low concentrations. The number of

20 these cells has been shown to correlate with outcome for cohorts of metastatic
cancer patients with progressive disease at the time of sampling. Some reports
suggest a prognostic role for circulating tumor cells in patients affected by colon
cancer. Consequently, an instrument for measuring circulating tumor cells, could
be a valuable diagnostic tool.

25
The present invention satisfies this need by providing an epithelial cell specific
marker, i.e. the tumor nucleic acids and tumor antigens identified according to the
present invention. This epithelial cell specific marker is useful in methods for
detecting circulating tumor cells in a patient. The methods may indicate the

30  presence of metastatic cancer or an early stage cancer. In one aspect of the method,
the presence of circulating tumor cells in the specimen indicates the likelihood of
cancer recurrence in the mammalian subject. In a further aspect of the method, the
presence of the circulating tumor cells in the specimen indicates the cancer

remission status in the mammalian subject.



pepti de conprising the am no acid sequence of a tunor antigen identified
according to the invention and/or (ii) a peptide conprising the amno acid
sequence WO 210t09md0 anti gen identified accordi ng to theprcmePraioonods of a
tunor antigen peptide derived from sai ggtunor antigen in a biol ogical

sanpl e containing or suspected of containing dissem nating or circul ating
tunor cells or netastatic tum)r cells isol ated fromsaid patient.

Preferably t he atl ent h t spect ed
of having of*f% lrigh’gq}"‘f |pr%e19 “é’e?tﬂj% goasemgtr%éat{él} ?}1@{%‘%&‘ Qﬁ&‘{l I?é] for a
tunor di seagfnorlé¥ls in lapdtiift UBMPASiSS ftki)é deltet;teccrt bfignd/of dHﬂeﬁhinﬁgorﬁ ofulie cel | s
of the invention tunor nucleic acids identified according to the invention

and/ or t unogAuantity ge@sa hudeiciatidewhigh comarisry thenupeiciasidesanence 6f 2tymst
antigen epn%cqgl% @ﬁ?l'g?nqqiedg r(ﬁd[r%nmo%eem%&%naﬁ Itu?crlagtammkﬁ&%&ﬁstf& ddentify

cells- eénce of said target ecul es.
These cel | spgstriel céapdisih® mepammnracldl sequendd g ammmorcaitign {dentified

enbodi ment, the_nucleic acid, or at@B&r @ tide i.g detected of its quaeélty
det er ni ned P§FOEJing Pnthg Hwention aBVy? PpLife rcoraising ke, AEUBOHAGH ent |

the pepti deséthgceet §£4 §GmOF and nqﬂéxﬂﬁﬂédyaéégfﬂﬂ@% ifetidtloOBf Ui@m%k” face

of a cell I'ncorporated in the plasma Trenbrane or in a conplex with
MHC cl ass | amtigenl geptidd d¢n\mdeﬁmmasbidytumelcanﬂlmnla blM@@ml samplacenaplinghi ng
sai d detection and/

determ nation. of. the sych tar
mol ecul &% aPE swgﬁthﬁéﬁoh@P’é?%%EﬁﬁnWI‘?g 12 cﬁﬁgﬁﬁ ‘feﬁ erkrlnftg‘g%tlper son.
A bi ol ogi cakysaRig &%&@Iﬁ%ﬂgalerpaﬁet&ppfetf&dblgfthegaﬁ@tris Agatb@sieiidad i ng or
circulating tunor cells or netastatic tunmor cells includes, for exanple,

bl ood, ser Umgmérodiecaser baing susnected ofbhayingpaifallingiil avish aawaosrdissesheni al
| avage. glgflpgsag)ﬁgepgglff%?w}@ge the presence of said nucleic acid

accor di ng t peptide according to (ii) in said biological
sanple or a quantity of saidnucleic acid and/or said peptide in said

bi ol ogi cal sanple which is increased corrpar ed to a]I £ ence ] evel

i ndi cat®® t Adupriadbamstheds dpy defeetingngjraulatine temor gelil ﬁiednﬁ?ﬂ(’@rﬂ‘mofn one

aspect of t tﬂﬁ%lﬁﬁt:ﬂﬂﬂ’ldérﬂﬁiea %é@rﬁfrhl%stgftl?é:inrv&‘rﬁ(ﬁit A% tUARE aftBledns iddAtifiBe sanpl e

may i ndi cate e presence of a tunor disease, Tn particular a
nmet ast ati ¢ according to the invention or tumor antigen peptides derived therefrom are used as

target molecules to identify cells which are charcterized by the presence of said
target molecules. These cells are likely to represent circulating tumor cells.
20
In one embodiment, the nucleic acid or the peptide is detected or its quantity
determined in situ in a cell, preferably a tumor cell. In one embodiment, the
peptide is detected or its quantity determined in situ on the surface of a cell, either
incorporated in the plasma mémbrane or in a complex with MHC class I or class
25 I, preferably MHC class I. Means for accomplishing said detection and/or
determination of the quantity of such target molecules are described herein and

will be apparent to the skilled person.

A biological sample containing -or suspected of containing disseminating or
30 circulating tumor cells or metastatic tumor cells includes, for example, blood,

serum, bone marrow, sputum, bronchial aspirate, and/or bronchial lavage.

In one aspect of the method, the presence of said nucleic acid according to (i)

and/or said peptide according to (ii) in said biological sample or a quantity of said



tunor disease in the patient. In a further aspect, the presence of
circulating tunor cells in the sanple may indicate the presence of or risk
for an eawvbyosi@g®ot unor di sease in the patient. In a fecrhireoaspmses, the
presence of circulating tunor cells inggai-d patient may indicate the

presence of or risk for a tunor disease selected fromthe grou congi sting
of col or ect aicleiamséd angior paid ipepfidsr inc §21d nbiekgE ,Sa@ag;t whéc})césng&n?ase
netastatic colorectal cancer, ih: i ! in and
Tot act at i ¢ GURPFEE (€ aAERrorCE eish Rkl e e SRR BhbAah daRe e e

i nvention nekeppe&s bl e to assess and/or prognose the success of a cancer
t herapy which Fll)as been adm nistered or will be adm nistered. In one aspect
of the method, the presence of the circulating tunor cells in the sanple

may i ndicat LESSIRE ndth&d, thd plesdiRe drieirenlafiBs ashaséeilsan thelsamiple
recurren%e ?rhg{}%%%ﬁgltsl en?.n?tn&gi l;lu?t ﬁer. aspect ofét.he met hod, the presence
of the circulagtihdigateuh®preseddesofian riskdosampher dasast.nali Rasi@aremelagfc

rem ssion status,in the patient. T etection of cifrc L. g cells
usi ng t he mB¥RFIESTaS? “blg{%e@t“ieﬂb]‘&ia?ﬁﬁ e&ta}sﬂﬁatﬁlﬁé)rres%lel% g% gi%é“{l]‘ﬁle& nvent i on
may indicat Relfs LUIRIsafipRERRS iAMJAR the pReéRet EFSdrSrigkf for antemply siageemsrand/ or
a relapse of a tunor diseasé which is anenable to the nethods of fr.eat ment
descri bed helisease. inlthe patitet.dn ladtirtheraspect, thh@rseaesedicarcytating dumpr egl{sapi ng
tunor cells in the sanple. i.ndj e : i@hsel defdétddOfromancer
i ncl udi hg, Sﬁ‘fq IWBFmIrf‘%?f@dcrgt?%fhelpﬁ‘rars%ﬁ%en%%&enr;}g{@?ngf}ﬁﬁlggfsgbésaesteoqa, br east
cancer, ovarhagoapl6MistilgiToleredsircantdipindunyadaroiomecansem gastue L4ndeting
tunors, primary brain tunors, stomach cancer, col oln cancer cgangrfga%tci c
cancer, uri mastgstaicaerdeneciehfarser, 1@@!‘?%’5&‘&?"’%&%‘%9 B e e

neur obl ast ona,, .es geal cancer, genitourinary tract cancer, cervical
cancer, end&%gflsicgﬁgégancer,- adrenal cortical cancer, or prostate

cancer. Preferably, such assay for circulating tunor cells is perforned

usi ng anti bodi es directed.agai nst target t.i des. wher.ei [ Lhodi es
are det &5t atpypartawar sgnbqdimgns, 8ﬁ??téﬁga‘?fptg‘g‘dgﬁni@ﬂt@ﬂ%uﬁﬁgfggeggoiggsgg
circulating a&ﬂ!&g@(ﬁ?@o'sé heS sR@E LSS darkést Bi@rdpynwhichl Haeress admenisiesaysr Vi a

nonocl onal anti s directed agai nst target peptides ang is .?r?ferabl y
per for med onwiblebd ahminaiterbd.dodonsf aspeat jof thes method, the presence o the circulating

tumor cells in the sample may indicate the presence of or risk for tumor metastasis
or tumor recurrence in the patient. In a further aspect of the method, the presence

20  of the circulating tumor cells in the sample may indicate the tumor remission status

in the patient.

The detection of circulating tumor cells using the methods for detecting circulating
tumor cells of the invention may indicate a tumor disease and/or a metastasis of a
25  tumor disease and/or a relapse of a tumor disease which is amenable to the

methods of treatment described herein.

In a detailed aspect, the presence of the circulating tumor cells in the sample may
indicate the presence of or risk for cancer including, but not limited to, lymphoma,
30 myeloma, neuroblastoma, breast cancer, ovarian cancer, lung cancer,
rhabdomyosarcoma, small-cell lung tumors, primary brain tumors, stomach cancer,
colon cancer, pancreatic cancer, urinary bladder cancer, testicular cancer, thyroid
cancer, neuroblastoma, esophageal cancer; genitourinary tract cancer, cervical

cancer, endometrial cancer, adrenal cortical cancer, or prostate cancer.



The presence of circulating tunor cells in blood can be correlated with a
nmetastatic tunor disease or a risk for a metastatic tunor disease and with
poor out csoeoEvMId44%wer survival rate. The nost reliabl ePeEERRAUOOOYBENL | Y
avail able for CTC detection is automategd,digital mcroscopy (ADM using
i mage anal ysis for recognition of inmmunocytochem cally |abeled tunor cells.
ADM however, is disadvantaged by its very slow scan speeds of 800

Cancer. R

cells/sec. Kraeft et al, di . Res 10: 3020- 8, 2004. The.ADM scan
Speed | o combUrEPRodUEy %Y PrEERIUBECURPREEly i R CPERRTINg ERECSHTD! o
many tines dugctd abhigst tafbet Beptides!whepéin WaRMantibodies lafd BMEEthbIy hbeleRaad
constraint, severall CTC enrichnment technol ogi es have been devel gped to

reduce the toot glartiumdresmbfdiment, sucthassaielor corenlaring guman cell i peéormsst

(VD) S oPEoim B RORTEE s, 2B e Tobel I AIRPHAF ifecR WERHRT!
Cancer Res 1RpeR9hid@0hd i2 BRArablyipetfofasd bh ipespherdl bldbdshyaliepsd 351: 781

-91, 2004. In nost inplenentations of I.ME, nonocl onal anti bodi es conjugated
to small magnetic beads target the epithelial cell adhesion nol ecul e,

EpCAM The Nl Is [ = e | nt. A
further as pgg}%%(%?&bﬁeeéékg{}gwg%g %glgéﬂ'}) O[B%gr%ﬁ}le!tb r@}gg}rgl]g Eége‘{llg({:ta?[%ds%?:st atic
col on cancerumet Hzease oiatriskt far aangfasthtic unoandisrase and withrpoar patcosetand
conprising the detection of and/or determ nation of the quantity of (i) a
nucl ei c18ci dOWR %‘W‘(Y%‘rfﬁ‘iei ses the nucleic acid sequence of a tunor nucleic
acid identified according to the invention / a nucleic acid which codes for
a peptide conprising the am no acid sequence of a tunor antigen identified
accordi ng t dhehmostnwdiableomettaddéwrentlyi availapkspfardeTE€odgedtvinntg ewtematfidno aci d

sequence of tunmor. antigen i ified according,to theinvention or of a
tunor anti géﬁg‘&iptmﬁéosﬁ . vééﬁfﬁ\af)mu@é‘igd v %%Wsésen,ori nreﬁogrluglpggi%fgl
sanpl e i sol at@chdotPiatitertic S Babeled ALARRA colls. YEDNL, Pidivetdr, iNaMhdMaintaged YT
wherein the cells when the tissue or organ is free of tunmors do not

subst antFal lits wexy plevsscenispeads Of 80@ calds/secoKrardietiaheClinrfragracer iRestlfe 3fe¥hods of
detecting tie C [ et astat i IoCiabdNGefi, cells
fumor nugl et 0Rad b RN FRR SGlad B ol taiftl 871 1S bt

stepping the sample many times due to the limited field of view.

To circumvent this speed constraint, several: CTC enrichment technologies have
20  been developed to reduce the total number of cells that need scanning. To date the
most successful of these enrichment approaches is immunomagnetic enrichment
(IME). Smirnov et al, Cancer Res 65: 4993-7, 2005; Allard et al, Clin Cancer Res
10: 6897-904, 2004; Cristofanilli et al, N Engl] Med 351: 781 -91, 2004. In most
implementations of IME, monoclonal antibodies conjugated to small magnetic
25  beads target the epithelial cell adhesion molecule, EpCAM. The beads are then

manipulated in magnetic fields for enrichment.

A further aspect of the invention relates to a method of detecting metastatic colon
cancer cells or metastatic gastric cancer cells in a patient comprising the detection
30 of and/or determination of the quantity of (i) a nucleic acid which comprises the
nucleic acid sequence of a tumor nucleic acid identified according to the invention
/ a nucleic acid which codes for a peptide comprising the amino acid sequence of a
tumor antigen identified according to the invention, and/or (ii) a peptide

comprising the amino acid sequence of a tumor antigen identified according to the



tunmor antigens identified according to the invention or tunor antigen
pepti des derived therefromare used as target nolecules to identify tunor
cel | s whiwb 2aroe9edsar ct eri zed by the presence of said taPGEEPAOACIIBES.
These cells are likely to represent netmstatic col on cancer cells or

nmetastatic gastric cancer cells, In one enbodinent, the nucleic acid or the
peptide is dueaderdr®f 4 funeuamigenypepaide derived fiom spidytumpr AKGER, 1n 2
preferably a. [ n i t i or its
Guant 1ty deb SR gaRejsblieal RpfER QbR orgh S 3ER, ent faflil BRI DY
in the pl asmwhersmiticaog]sovhémtha tissupbexrgsntik fdd@fctuamss o ot shilasmtially
preferably MHC class | ., I\/bﬁns for acconplishing said detection and/or

det er mi nat i 6WPTE$S SBHENYFIRIR AFIE YT BFPUdSch target nol ecul es are described herein
and wi | I be apparent to the skilled person. According to the invention a
nucleic acid and/or a peptide is not substantially expressed if the |evel
of expressi dhus,sin theemethodparfedet¢dingxpretstitiorcolon cahaen aslk |y mwthsiatic st omach

cells or colon.tissue /[or stqmach. ti.ssue.  Preferabl the |evel, of

cxpr ese! on_ ESNTEEREReslTbTo0pT e Aok dted RGrTEET dis, hiGuoRaRugP s,
0.1% or 0. 0%%&F afyRHs Ii@é@@irﬁeamafdwgpw EOhRRnGE] los tameF antigéropastiiesel | s or
colon tissue and/or stomach tissue. Preferably, a nucleic acid and/or a

pﬁpt id de is domilv@msteéwm farq ysedxgsr targst andl¢culdselo| idemsify spmex seléss whish ar¢ bel ow
t tecti j mit P I . ot i ti . I
€ ae §§ ! gg?rlgieg‘z?q ggrtg_e e})&;?s%?é{e 8%?%‘9 fg%gseg??(%lécu?es. 'ﬁ]%?ee chrlshglre fuk It{; oton

tissue g u erer SSué'i's tissue of s

intestine, bépbdent MeaGtic dolotetandetiRglls pARGERasic dastiveyancpr odisate onspl een,
| ynph node, endonetrium esppha(gus, pl acenta, ovary,. testis, uterus, skin,
thynus, bl aga@edimgnscthe nuslgiccasid Py ther RepEfa i Jeteqterkor its guantiy dgiegaineias

al ready bee%lghgﬁﬂg§§gP§§mgﬁgqg?ﬂ&;Fg&ed by a tunor di sease by visua
cu of ce

i nspection or ture'testin s of said tissue organ. In one aspect
of the method, the presence of said nucleic acid according to (i) and/or

sai d peptide accordi to (ii) in.said bjological. s |le or.a.guantity of
S5 hubber dn 67 amapirsnt, gieednd i destoie By B witiint SEmaned iy A bt

I ncreased CQURAISS o Q2eiiRh ¢k ale@VBkhd MAirkARRMbrAIR diBQRERHIAS wih i sk
for metastatic colon cancer cells or netastatic gastric cancer cells in

sai d ti ssue MHCoelgsnl omplesspHe praferablyt MIKE glosal.i Meaws f acgeroplishing pad or
metastatic %%F’etc{ici)& an o(%e(rletgr?rlxilngticgnn o?atihg aﬁﬁﬁ'&a of' such target molecules are
described herein and will be apparent to the skilled person.
20
According to the invention a nucleic acid ahd/or a peptide is not substantially
expressed if the level of expression is lower compared to expression in colon cells
and/or stomach cells or colon tissue and/or stomach tissue. Preferably, the level of
expression is less than 10%, preferably less than 5%, 3%, 2%, 1%, 0.5%, 0.1% or
25  0.05% or even lower compared to colon cells and/or stomach cells or colon tissue
and/or stomach tissue. Preferably, a nucleic acid and/or a peptide is not

substantially expressed if the level of expression is below the detection limit.

Preferably, the tissue is a tissue other than colon tissue or gastric tissue. Preferably,
30 said tissue is tissue of small intestine, brain, breast, liver, lung, pancreas, kidney,
prostate, spleen, lymph node, endometrium, esophagus, placenta, ovary, testis,

uterus, skin, thymus, bladder, muscle and cervix.



organ may al so indicate the presence of or risk for colorectal cancer, in
particul ar col on cancer, and gastric cancer in said patient. A positive

di agnosi swohomemasbati c col on cancer cells or netastati ecygareoiooomancer
cells may indicate that the tunor of _theg tissue or organ from which the

bi ol ogi cal sanple has been isolated is anenable to the nethods of treatnent
descri bed h&rafemblyAtifeutisshe or orgaadias giready bednrdiagnased ag driagedfecgddiyagnost i ¢
test kits useful..in the nethods for diagnosi.s t Fon nitoring and
nthe ot hogedhdich e g R e o IR Riiie SEASOLAR BisoFRUAR hethods
of detecting netastatic colon cancer cells or netastatic gastric cancer
cells of the invention. These kits in one enbodi nent conprise a |igand that
speci fi cal | yn Ona@sPach o4 theymypshodrdhe prasenegsofgeid muglesphacid asperdingpto 8ha| ly, a
detectabl e | - . 1.ndi ' @S, O
par amagg%eti 33 %@r %ﬁ@?g%t}derh%cgﬁ%%ttoﬁ?ﬁrg@%b cl)%?grréel%%ﬁl Bfelh%’ﬁ {I%%ﬁ%p gﬂ%}%(?i ses
nucl ei ¢ aci dug@eicraetdsaralorpyeptids irs petd bidlegiéalrsainpteg@hichlis ireraasat ¢asparsd

descri bed above, or an antibody qr a derivative thereof, spe?ific for a
target pept i@ fﬁ@“%%ﬁ?‘feé 154y Ehe P{Ffeélc?ré’?"?ﬁb* b MSisAteatql o SH DN et s,
for exanpl ecelﬁaapﬁle%s&tﬂcfga%m BehcBNBeIROM {fd YiRSud BRYENNS The RERALL 68 @

net hod di sclosed herein. Tn a further aspect, the invention'relates to a

r econbi nant nmetastaticccodan danvet @cll$ or mataspatict gastriicacamoRia cells RNSaiddissetiloe, whi ch

conprises a nucleic acid,.whigh codes for a tide conprising the am no

aci d setfienCEEAGfMY Plﬁﬂﬁrr‘d‘%%‘f iﬁbeewe%eincf)f’?gr flﬁ]ﬁgﬁ% ‘ﬁ’g?rleﬁtgﬂpaﬁlgﬁ% i"gBala‘(S}’ll?i\r/ed from
said tunor %%h&ﬁﬁbe{%dig&y@i@tciaﬂ&r%%db&ﬁéh'ft.es to host cells which conprise
a reconbi nant nucleic acid nolecule of the invention. Preferably, such host
cells express the encoded peptide. The host cell may be a reconbi nant cell
and may secrete..l.he.encode ti.ge, .t g . nd
preferably r‘%a?osé%\c’ﬁ gﬁgﬁcﬁqﬁ gf gl% Barsjglgig cgwé%’oﬁ?%%u(}rem%ftcﬁ(?ﬁ?&néés @%gcegai d
peptide or aelly mapsrdicdte fiad dhictunidiefeld tissud odreganbosi wiich thd bieldpial cel |
expresses the MHC npl ecul e endogenqusly. In a further enbodi gegt 1 he host

cel | exh? essawpiees Resn iselpiedus amgpabloto the methods of FegtmephdesgH F18n
product thereof in a reconbinant manner. The host cell is preferably
nonproliferative. In a preferred enbodi nent, the host cell is an

ant i gen- pr eerftithy object of this invention relates to diagnostic test kits useful in the
methods for diagnosis, detection or monitoring and in the methods for detecting
circulating tumor cells and/or in the methods of detecting metastatic colon cancer

20 cells or metastatic gastric cancer cells of the invention. These kits in one
embodiment comprise a ligand that specifically binds to a target molecule as
defined above and, optionally, a detectgble label, e.g. indicator enzymes, a
radiolabels, fluorophores, or paramagnetic particles. In a particular embodiment,

the ligand comprises nucleic acid primers or probes specific for target nucleic

25 acids as described above, or an antibody or a derivative thereof, specific for a
target- peptide as described above. Kits may include informative pamphlets, for
example, pamphlets informing one how to use reagents to practice a method

disclosed herein.

30 In a further aspect, the invention relates to a recombinant nucleic acid molecule, in
particular DNA or RNA molecule, which comprises a nucleic acid which codes for
a peptide comprising the amino acid sequence of a tumor antigen or of a tumor

antigen peptide derived from said tumor antigen.



cell, in particular a dendritic cell, a nonocyte or a nmacrophage. In a
further aspect, the invention relates to a peptide conprising the am no

aci d sequwoceld4aot unor antigen identified accordi ng tecrmrmwmenss on or
of a tunor antigen peptide derived fromsaid tunor antigen, or a derivative
of said peptide. In a further aspect, the invention relates to an agent

whi ch bi nds The iavenéiphiatke retapgsrtd siostrethavhagh cronmtsed: eemubinert wicleic acidor

ch_bi nds Tho iovamspbito n spellhih f . |
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preferred enbodi nent, the agent is a protein or peptide, in particular an
antibody, a T cell receptor or an MAC nol ecule. In further enbodiments, the
anti body i s Taerhosioesilonay be amecppttinant gelirand mey eeraisithe enceded perfide, a1y

ant i body_produced .py cgnbi nat or e que 2 ntjbady, or
a synthefic eéﬂ‘tef%dgﬁn %ﬁ’e S’ilrﬁg\llcgn ?%r?g%rrat%ﬁ'e?nﬁ%? gmrilegg?g;s e? Eregpca%njwt[}ggt e

bet ween an agslBdul®fwHibie bimdsert k4d paptidd obiag@eockssien peqluct thezeufpilh sineg t he
am no acid sequence of a tunpr antigen identified accordin

th
i nventi on oremodgmeninte hapGeferrPrapasite Midr mlerule %Irﬂogswsgm&rgﬁ f’é‘%‘ﬂ‘irgen, or
a derivati V%nﬁ%)ﬁﬁ'ﬁ%g &%Hg)'éfjgelﬁ%r SE?ﬁlre??ﬁﬁ]léﬁl&fufee&{d%r R IRpNdOr the

detectable la tarl descri ption i nventi on So aspects of the

present i nvenddessior prodiicothdrére innaacombaraapynanhert dimridiss eelb ek preferably

particul ar cancer, di sea utili zi n% t he tF‘nﬁr nucl.ei ¢ aci ds_and .t unor
BROBHFC

BNt i gendo; ddRNPIOlERYE df & RTEerTd EFOOMIRRN 5 ROBhP<fliS AR 2BHESRPIYRte

passi ve i myngtiel ARG UenBRRE 0AEAGRoM & bre@aadispifigeTar i zed as fol | ows:
| munot herapy 1. "Active i nmmunot herapy (,, Cancer vaccines") | mrunisation

with: i) antigen or peptide (native or nodified) ii) nucleic acid encoding
the antigen . or peptide iji) recopbinant cells aodi ng .t h i qr
peptide iv) IP@Cﬁﬁ&eﬁﬁ?ﬁect}itflﬁélévsenga%éeg?tﬁ%%? ﬁepegﬁ? %é‘grﬁpgﬁ&ﬁ%g{gﬁ{ég@ mgnti gen
presenting Gehhehcd W seaimrtdhtigat idtarified apeplingeo(thathwation oradid fut)r or

15  antigen peptide derived from said tumor antigen, or a derivative of said peptide.

In a further aspect, the invention relates to an agent which binds to a peptide
comprising the amino acid sequence of a tumor antigen identified according to the
invention or of a tumor antigen peptide derived from said tumor antigen, or a

20 derivative of said peptide. In a preferred embodiment, the agent is a protein or
peptide, in particular an antibody, a T cell receptor or an MHC molecule. In further
embodiments, the antibody is a monoclonal, chimeric, human or humanized
antibody, an antibody produced by combinatory techniques, a fragment of an
antibody, or a synthetic antibody.

25
The invention furthermore relates to a conjugate between an agent of the invention
which binds to a peptide comprising the amino acid sequence of a tumor antigen
identified according to the invention or of a tumor antigen peptide derived from
said tumor antigen, or a derivative of said peptide and a therapeutic effector moiety

30  oradetectable label.
Detailed description of the invention

Some aspects of the present invention envision the immunotherapy of tumor



transfected with nucleic acids encoding the antigen or peptide |Il. Passive
i munot herapy (,, Adoptive i munot herapy"”) vi) Transfer of antibodies or T
cell recapbapw/hed recogni se antigen vii) Transfer of @ETEP2&0/481085 zed in
vitro to antigen (bulk or cloned popul ayiqQns) viii) Transfer of effector
cells (or stemcells) transduced with nucleic acids encoding T cell
receptors tHataseedngaitselaantnage disaangs putdizingtheyumprnudeip @sisis\aadtymor
tunor-specific class ) C presented peptides,ln the .few year: much
attention hglglggg%r}gg}t\f@wff%gﬁﬁ%g r8|tgeolf‘8?ft%’9 By JBF4S ?fﬁ%%tﬁ\tr%\rgrip%%?ﬁty.
Tunour - specidf iansthBhipéatiot appMRAcREsMisSH BN QuriBata@aklfellos:| ysi ng tunour
cells directly and eradi cating tunour nasses in vivo in aninml nodels.
However, CD4+ T cells are also thought to play a critical role and it may
be that optimal cancer vaccines require the participation of both CD4+ and
CD8+ T cdl | !’T‘mluﬁ?rtg‘ﬁ’iag&ti on wWith intact or substantially intact tunor
antigen has the potential advantage of sinultaneously inmunising against
both class | and class Il epitopes but requires extensive and

ti rre-consum'T-n@Ctéfﬁflmlgloﬂt?f%ﬂYrG@?nqeéW@‘é’l%ﬁ?ghnts of tunor antigen. The
identifi catiIonu%}‘Sa Cw%ass | and class Il peptides within a tunor antigen
makes it posrélfnb e to rmrunise with high levels of pure syntheticpeptide.
The pepti dei@appgemchpatise (fasetohencalifiat)t age t hat one can choose between a

MHC class | _and a class Il type response (or mxture) by choosing which
epi t opek? t o iy gucleicpgidingading %”ct’rgeEQbP?Qi ®al so neans that subdoni nant

and/ or Cryptiii)cr ERhb ARG A8 RAI RS 8t ddorigagtideed for antigen processing
may be bypas ed or reduced to a,,trimmng” role) in order to stinulate a
di fferent sivysetombindntodtuses endpding tthecaniigen orpe be nodi fied (for exanple

at their HLA class | or Il apcho i t.es) to i e 1:Sa | igity.
The i nventi &M @%%%S%ngﬁﬁﬁ? pg%g%mﬁcgnéﬁggggpﬁgﬁﬁ% %lra{elg%%te pep idéesyand
met hods of yshiEctbheiaiRlei@scidebdcoamgalié aitivehor Peptidephocyt es ( CTLs)

responsive to tunor-specific class I MC presented peptides and net hods of
using the same. In one aspect, the invention provides anti-tunor vaccines

capabl e of ﬁf.ygsg\zfitfrﬁlrgu&tﬁﬁq%é)ghfﬂdolbﬁégﬂﬁﬁlﬁn@tﬂ@gaf;?t) a tunor characterized by

presentatio unor a ' .
vi) Transfer of antibodies or T cell receptors that recognise antigen

vii) Transfer of cells sensitized in vitro to antigen (bulk or cloned populations)
viii) Transfer of effector cells (or stem cells) transduced with nucleic acids
20 encoding T cell receptors that recognise antigen and preferably are responsive to

tumor-specific class I MHC presented peptides

In the past few years, much attention has been given to the role of CD8+ T cells in
tumor immunity. Tumour-specific CD8+ CTLs have been shown to be capable of

25  lysing tumour cells directly and eradicating tumour masses in vivo in animal
models. However, CD4+ T cells are also thought to play a critical role and it may
be that optimal cancer vaccines require the participation of both CD4+ and CD8+
T cells.

230 Immunisation with intact or substantially intact tumor antigen has the potential
advantage of simultaneously immunising against both class I and class II epitopes
but requires extensive and time-consuming efforts to purify large amounts of
tumor antigen. The identification of MHC class I and class II peptides within a

tumor antigen makes it possible to immunise with high levels of pure synthetic



identified according to the invention with class I MHC. The anti-tunor
vacci nes of the invention preferably conprise a tunor antigen peptide, or a
t unor antwoenlogeptdnde nucl ei c acid. The invention al so E0TEPREHSSHEW3T he use
of nucleic acids encoding one or nore gfy the tunor antigens identified
according to the invention or one or nore tunor antigen peptides derived
therefrom béptlde. @ peptidatapprontianlst hes thetadyentsgothapem fatechogse betwseied ar e
effective as therapeutic or prophyl actic anti-tunp acci nes.. .axanpl e,
a particul af Malt &lass drand & ‘Fsiscﬂt BR T§IPPRELQF Hﬂé{ué‘;rl)cg%lccl% gSIPg\%IP\%s t he

| nduction obyfyfehh thermRSAMMRA S Iepfidaled lméAS RERSQILAOHLi andlurror al
i nmune respo%s agai nst such antigens. |Imrunization with plasm d DNA can

elicit anti geptispgsiopes camrhenehosssp@asibe resdsfart anfigesf Propessing &) 8BS CcD4+ T

cells, and anti bodi es. can be admi niste eng: d of

i muni za? i oRYPASH® %rn@db%orﬂ&ﬁmﬁgoﬁ?legfnaér%gﬁp%ﬁkgﬁlg% %gl%g%lttggg%gt o gold
particles fgkirownd Riso&d papride mdy bhmodNAdqdseskapmi¢ brthes HbAeldshé oski n by
a high-pressure, heliumdriven gene gun. Advances in nol ecul ar biol ogy have
made it posdidichor HiegliagnereRse 1ISBFHBICBBMEIY i ruses that encode tunor
antigens or tunor antigen peptides as described herein. Several reconbi nant
viral vaccines have been used up to now. Several viral vectors have shown
proni sing r gl invemidn rélggard tumdriseedifipatiasst | MHCo pershated epéptiden @nfer apy

of malignant diseases. Replication conpetent d replicat.l i nconpet ent
vi r usesl@an mashefsed usipgtthe fqﬁ@eﬂaatw%lrasg%pmwsﬁglp&ogﬁéf ?étﬁgﬁgﬁff?gglg Vi rus,

adenovirus, RGEHNBeiRESRKL [ NEICFRLNBW AR nbniRRss ofiEEeRe Ginte. exanpl es

of preferred viruses use according to the present invention. Antigen
presenting cells (APC) such as dendritic cells (DCs) can be | oaded with

el Lher MIC ol ass LRl Sent e, Deplides of Mol st enal oFaRadiged v L

nucl ei ¢ aci viTustencodl ng

antigen. In Quphefepsad SHROC0 TRl chaficfizéd by Paiselacion b€ aaiimbhentigeuent i on
conprises an APC | oaded with tunor anti gen’pe}g{ﬁi de. In this respect,

prot ocoll§ ngentifley aceorilingyd theoinventionr witliplpsel MHG-athegmtiopinsry _’Pﬁspﬂfl at ed
1 such @ v Ulat e oF T LGhLLY JBEGRE TR 50 B bien

Pr oducti on engi neer ed
peptide nucleic acid.

The invention also encompasses the use of nucleic acids encoding one or more of
20 the tumor antigens identified according to the invention or one or more tumor
antigen peptides derived therefrom. It is anticipated that the antigens or peptides so
encoded are effective as therapeutic or prophylactic anti-tumor vaccines. For
example, a particular contemplated application of these nucleic acids involves the
induction of a cellular response such as a CTL response and/or a humoral immune

25  response against such antigens.

Immunization with plasmid DNA can elicit antigen-specific immune responses
consisting of CD8+ T cells, CD4+ T cells, and antibodies. DNA can be
administered by the gene gun method of immunization. In gene gun immunization,
30 plasmid DNA may be coated onto gold particles followed by delivery of the DNA-

coated particles into the skin by a high-pressure, helium-driven gene gun.

Advances in molecular biology have made it possible to construct recombinant

viruses that encode tumor antigens or tumor antigen peptides as described herein.



i nvol ve introduction of nucleic acids encoding tunor antigens or tunor
antigen peptides into DCs. Transfection of DCs with nmRNA is a prom sing
ant i genl os@i20/we¢ORNni que of stimulating strong anti t unoPCILAPREI0/091035
Dendritic cells (DCs) are | eukocyte po ations that present antigens
captured in peripheral tissues to T cells via both MHC class Il and |

anti gen presSewtrak iccompabitnadyed vaddindshave béenkusodmptithadwDCs ar e pot ent

i nducers of imune responses and the activation of these cells is a
critical step for the induction of antitunoral immunity. DC maturation is
referred to QRgehiViral thvatidss fve Biowh rorafsingreadltsWhitle FegatiClo theit berAtigitesent i ng
DCs leads to T-cell primng, while'its presentation by inmmture DCs results
i n tol er ancenhace nimumuaotherapy s of hinakignant adiseagey Rspligabioa c gprapetgnt rpnd

m crobi al features detected by inn I . ( terl : Lral RNA,
endotox 1. Eatitatsy GRpRPEERr et 1) Bo RS RERH B e R GouT b Broitdl (TG
CD40 on t he Hp&Wihac addhovisd Olacciai rédiiak pnekeNetwveCaslsdiiséasomitsed are

under goi ng stressful cell death. The DCs can be derived by culturing bone
mar r ow cel | $xpmples of Brafgrad vipusek el aceqrdmeds e BiseAN BPVERUMIcr ophage
colony-stinulating factor (GWCSF) and tunor necrosis factor al pha. Yet
anot her enbodi nent of the invention conprises the preparation of .
anti bodi es, Aitkepaentimpodld (XRC) awxhidsathdstiagelln€dCy caartgeloadedt wWitbn as
defined above, Such npnogl onal anti bodi es may, be produced hy .conventional
met hods1 8nd StAg) WK F?ébf?é’ﬁ?%mﬁa PERRGSS it%gykyﬁ@?e%“f t,rarisﬁ‘é‘iead?' ,nu\%le‘tchout
limtation, QR IDRPELARRCENLLIROHAGDy it ERAUARG fRIPGhOGR. anti bodi es,
chi meric nonocl onal anti bodies, single chain antibodies, e.g;, scFv's and
anti gen-bi ndi ng anti body fragnments such as Fab and Fab' fragnents. Methods

for the preparati on aof nmonpcl onal antibodi es .ar 0 Nt d n
general, th npﬂ'%‘ﬁgetrggi %ﬂb%ﬁ%%%lagﬁétfmgﬁyﬁ o d §gh{cfl’o%?+ts%§sp?%nﬁ¥ﬁlszagti on of
an appr opr i gipC h@sfed Withtuinf§t Siiee peptadel 1) €IS resbs@) piotcanlsomay metvon el | s
therefrom use of such immne cells to isolate nonocl onﬁl ﬁnti b,(%di s and
screeni h§ f ortroowaEdifierentintionodildss mapipulardcingsueh pWaYEN#HEheHardic of

such anti ge npsrése'ral‘[1 %rg?rd Xn%tﬁéeg]gg%gfd%adegﬁof oth, n%gcﬁ%ogrgégﬁ\%ﬁ{ﬁ Ped may®: 9.

enzymati c cl*eavage o I es. ese ant i bodi es
and fragnentigvelve insefudtion of nuaksi weidarphdodingrormor antigens or tumor antigen

peptides into DCs. Transfection of DCs with mRNA is a promising antigen-
loading technique of stimulating strong antitumor immunity.

20
Dendritic cells (DCs) are leukocyte populations that present antigens captured in
peripheral tissues to T cells via both MHC class II and I antigen presentation
pathways. It is well known that DCs are potent inducers of immune responses and
the activation of these cells is a critical step for the induction of antitumoral

25  immunity. DC maturation is referred to as the status of DC activation at which
such antigen-presenting DCs leads to T-cell priming, while its presentation by
immature DCs results in tolerance. DC maturation is chiefly caused by
biomolecules with microbial features detected by innate receptors (bacterial DNA,
viral RNA, endotoxin, etc), pro-inflammatory cytokines (TNF, IL-1, IFNs),

30 ligation of CD40 on the DC surface by CD40L, and substances released from cells
undergoing stressful cell death. The DCs can be derived by culturing bone marrow
cells in vitro with cytokines, such as granulocyte-macrophage colony-stimulating

factor (GM-CSF) and tumor necrosis factor alpha.



i mrunot her apy, or nmay be attached to therapeutic effector noieties, e.g.,
radi ol abel s, cytotoxins, therapeutic enzynes, agents that induce apoptosis,
and the IwReoiowIstdder to provide for targeted cytotoxi CPCF/EPR018/00108F | | i ng
of tunor cells. In one enbodi nent of t present invention, such antibodies
or fragments are adm nistered in |abeled or unlabeled form alone or in
conj unct i on Yat ahoththemnbédimeapeflthe dsyendog compliessnthb reppeition af aatibbdias

cisplatin, methotrexate, adgria in, and the |ike suitable for cancer
ther apy. prfl%th%‘iﬁhjgyo?*ob%‘é%'i‘ﬂé“&%_‘@% wstiarﬁﬁ{&%mmﬁ&?ﬁ%ﬂ@gawe?%y or
may not be tdReladl miﬁda%samwaecpl%ﬁhl@e{at 8y aagvg{éfloﬁgl- gianﬁ)fdgrﬁ!a' Mchiae

anti bodi es described herein nediate killing o y 1 nduci ng conpl enent
dependent cytagmerisoirtderi¢ @DEs therddfairetudiygs ivsithcan finbadyn depeandenhodetdl ul ar

totoxicity ( di ated | ysi t 0si s,,.honot ypi ¢, adhesj.pn,. and/

AR AL s e S I S A G A A

nedi at ed | ysingle dikn aRtibaRs, %?g;,%?@'%'aﬂ&%ﬂgé@bﬁdﬁfgﬁir%% )fra'gfg:e%fsaéifchw th
g or

conponents of the immune system qﬁr eferably throu . However,
ant i bodi es @8 Fehang dabhiragshenimyMetheds foxdhe preparatipe of myingplopabantibiodigisng t o

[ h I f v e.4... bl ocki |1 f ' f
the col 1. ABAC Behr d® o e BRenl G prlisfidh, S rhdfoctift, ARERRLSE,°

descri bed heombfises imrpa@iikdtivul dranl appropeiase iest widhi taé sybjedtantidng, Iseitiohes t he
target cell heing marked by an anti bady. ADCC preferably occurs when
ant i bodt@s Bf igmpes felisy disgelsnmy uspoof cuich simypene; kellsafp iifdels menederd! ns

engage Fc r%ﬁf?l%d?éssaj{d':&?eﬁia}@efog%o?x%l‘éﬂ&l%nﬁbggiwgs écfiﬁ&?l?rbiﬁ@H SithereVer al

famlies of Fc receptor een 1denti , an pecifrc ce
popul at i ons of lsactaentégenst Aoabddy fagpmass ndgfbenpdphied ryclaptvar methhldECe.gan be
viewed as a rrechani(ﬁm to directl éni ndugﬂeq.a vari abl e degree of immedi ate

tumor dest r GERMBHIG Hieavags SbmPBAdNd! gnubndicSen presentation and the induction

of tunordirected T-cell responses. Preferably, in vivo induction of ADCC
will lead to tunor-directed T-cell responses and host-derived antibody
responsks. @besd snameelonalr artihadigsi and frggmentsoeret wegfulcton prssiae rantit@ehopy

anti bodies. .lgMis the nost effective Lhsotype for. cogpl.ement. activation.
lgd and Ig %élrngtchgfaé)g, boort I;lnay. € attac%ecll % Xl?erapeutlc e&gctor moieti€s, e.g.,

radiolabels, cytotoxins, therapeutic enzymes, agents that induce apoptosis, and the
like in order to provide for targeted cytotoxicity, i.e., killing of tumor cells. In one
embodiment of the present invention, such antibodies or fragments are
20  administered in labeled or unlabeled form, alone or in conjunction with other
therapeutics, e.g., chemotherapeutics such as. cisplatin, methotrexate, adriamycin,

and the like suitable for cancer therapy. .

If used for passive anti-tumor immunotherapy, antibodies may or may not be
25 attached to therapeutic effector moieties. Preferably the antibodies described
herein mediate killing of cells by inducing complement dependent cytotoxicity
(CDC) mediated lysis, antibody dependent cellular cytotoxicity (ADCC) mediated
lysis, apoptosis, homotypic adhesion, and/or phagocytosis, preferably by inducing
CDC mediated lysis and/or ADCC mediated lysis. The antibodies described herein
30 preferably interact with components of the immune system, preferably through
ADCC or CDC. However, antibodies of the invention may also exert an effect
simply by binding to tumor antigens on the cell surface, thus, e.g. blocking

proliferation of the cells.



very effective at directing CDC via the cl assical conpl enent-activation
pat hway. Preferably, in this cascade, the formation of antigen-anti body
conpl exeswpesuw/ms49n t he uncl oaking of nmultiple Clgq bi n#CmgEPIA810BH Cl ose
proximty on the CH2 domains of particigating antibody nolecul es such as

1 gG nol ecules (Clq is one of three subconponents of conplenent Q).
Preferably DM@ desaiteakhe cEllilbing dibility saft effectarnaedls tast drscrbesl, hergiy, yn

lowaffinity Clg-1gG interactjon to.one of hi avidjt whi ch | ggers a
cascade of E8¥GHET IHORIOGY IS \ghlscgrqr%fgraﬁy BﬁqﬁgFg%ﬁﬁﬁ%hﬁﬁl bf)lP%tné?riﬁésdg d | eads
to the protgphyfifyrel ease of the effector-cell chemotactic/activating

agents C3a and Cha.” Preferably, the conpl enent cascade ends in the
formati on of a menbrane attack conpl ex, which creates pores in the cell

menbr ane, t h?}[}éécdrgg%%iygogacrblgsgwggﬁs : & (ﬁ)éS- %& ?J a&%{l% glbg%r;?}gwb{msoarﬁﬂﬂe out of

the cell®an assive i nmu I mmune cells
(optional | y gghsly Kldiaii®ehdaoe &k recapedrl €Fai) onethe gmifadend inmore effeciogens i s
effective in nedifating the regression of cancer g{% sél C%%d ﬁat' ent@. These
t echni ques wels. beevieead dgmilieseql Feviscerias: havst Pesm idegt i‘ga SAEYHC EFBned or
pol ycl onal cul tuy f 1 : | : » bel S may
be reinfused gP lt#]l# %&?%cgmﬁaac%%f JI}Z}FEE)%{J&&% d}lﬁlﬁ?{b g .redl%k%o\?lg't‘?%bpéiﬁn?eqﬁ%gleg ave
been devel opeda i mesaniih honditedtlynmiitbeyt @svariables daglieti g dminmediate otumert unor

antigen peptides presented on, anti gen presenting cells. .By.re itive in
vitro st?nuldsstrusiiondhptsale Jeals té?e?‘%*ﬂ@ﬂ W?el’?taéloﬁraé“gt{h@alﬁgﬁ%/tl Bﬁtt‘?rggrégni ze

human tumor @atigenge -';E'%oﬂgégptliré’i%ratblﬁ%f fiYo Ahddchsa®CADCC ey Rad er e
effective in megl ating tunor regression in vivo than are conventionally

grown cel | s.tuhor-dnectehbedil mesponsesand hosfelesivey aafitody aespphgfttocyt es or t unor
infiltrating | ynphocytes may be obtained froma patient with cancer. The
| ynmphocytes nay be grown in culture and tunor antigen-responsive CTLs

expanded by @tbtigihhdtber dtlitkBiNg @e®0d ehafcah btlireaet itgeantideics digMiethent ed
with MHC class I, alone or in conmbination with at_| ea

i munonbEul anest effagére isopipefier apmplesernt Acbyationy I8 ﬁnéilg&g@eﬁsséls_orh%tht unor
e g A i e A L A
be pre-sti mprafepblyiih thiaoasadé, theifomarepbf detigeacmtihedypedroplexes results in
the uncloaking of multiple Clq binding ' sites ‘in close proximity on the Cy2
domains of participating antibody molecules such as IgG molecules (Clq is one of
20 three subcomponents of complement C1). Preferably these uncloaked Clq binding
sites convert the previously low-affinity C1q-IgG interaction to one of high
avidity, which triggers a cascade of events involving a series of other complement
proteins and leads to the ' proteolytic release of the effector-cell
chemotactic/activating agents C3a and C5a. Preferably, the complement cascade
25  ends in the formation of a membrane attack complex, which creates pores in the

cell membrane that facilitate free passage of water and solutes into and out of the

cell and may lead to apoptosis.

Passive immunotherapy with immune cells (optionally genetically modified)
30  capable of recognizing tumor antigens is effective in mediating the regression of
cancer in selected patients. These techniques may be based on ex-vivo reactivation
and expansion of cloned or polyclonal cultures of tumor reactive T cells. After
culture, T cells may be reinfused into the patient along with IL-2. In vitro

techniques have been developed in which human lymphocytes are sensitized in



| ynphocyte harvest if the existing response was inadequate. It is expected
that the adoptively transferred CILs would survive best with IL-2 infusion
at | ow t ovprovasedvat e doses. By ,,tunor anti gen-respon®CTEPANN0i085 meant a
CD8+ T cell that is responsive to a tunwr _antigen peptide derived fromsaid
tunor antigen, which is presented with class | MHC, e.g. on the surface of
tumor cel | svitictodnmbnantigen tpeptidesyeetentsd onGhtiger presersingeseds sByregpetitive ude
sustai ned cal ciumflux, cell divyisjan roduction of. cytokines such as

ER ganma itk ien s sgt P egreb P A FstreRc R A O G Sas
and CD69, apgh&Pafigkhe THE Bhoptive adskdrner Bbsd domy naft boarorexiffeessd My tar get
cells. CTL responsiveness may al so be determ ned using an artificial
reporter thatedmtiogterner rpgiessipe it wigo drn are sgveatioralysgrowpgells.t unor anti gen
peptide”"_or ,,tunor antigen peptide derived froma tunor antigen” is neant
an ol i go?)epti de or pol ypeptide conprising an am no acid sequence

subst anti al [y @R eRbP@RFNNJatiteldgbas aytdiexiaclythpeouence ofmer finfigatng or
pepti de of a tunmor antigen identified according to the sent invention.

) pr
Pref er abl y, lyanphegisies mayibgebtainest frem 3 Ratieatyyith ém@ﬁr-sﬁhedﬁm&{el?%esan@é ful ar

responseagai Lze e@rﬁg : i gen
identified ﬁg)r%%} f\h Wﬁg%ﬁg@@?%&anﬁ%}sﬁer a %?}’Eﬂé’ﬂta%‘f@ Sl int

ant i gen-r es paieiceceoCTuman dhtigero pegtidec ptesergedantittb MHES clasatl, speei 61 dal | y
bind to a tunor, antigen identified accor dénﬁ% to theABr ?ﬁs?%gt a?iﬁiaventﬁon when
used i t5@l f combiation fath gloleast PeniHBYRAPILEPE; agentaPye Y AR Pept i de
according t %&mgnéme%mrg@ RurRbiefiizaldpbisife CTRE hftemeripfubsd Bigkantageence
substantially corresponding to the sequence of a fragnment of the the am no

aci d sequenpetiat toamamguiteifBEiyd © ricer gliminpse hedumetein/theapatitgt.or is a
derivative of said peptide. A tunor antigen peptide may be of any | ength.
If a tunmor antigen peptide is to be presented directly, i.e. without

processi ng, pafle@rédutd B phelstiptilatéd eaviaga anti-thmdr apdpridgt hacskviec iprios
suitable for binding to an MHC nol ecule, in particular a class tg ggc
mol ecul &5 ahxmphastter basysst ifsthy epistingresponssivers inpdadaaigt H is pepesiedrtptdhsp) v
7-12 am no agids in.l| VAT < A I [odSat by €99t h, in
parti cul ar 58%&“' E?' élrrerllg %g}rg%i%@iﬁer&%ﬁlgweﬁ%gh g%ﬁ;ﬂ PGnfflH%ad B

intermediate doses.

By ,,tumor antigen-responsive CTL* is meant a CD8+ T cell that is responsive to a
20  tumor antigen peptide derived from said tumor antigen, which is presented with

class | MHC, e.g. on the surface of tumor cells.

According to the invention, CTL responsiveness may include sustained calcium
flux, cell division, production of cytokines such as IFN-gamma and TNF-alpha,
25  upregulation of activation markers such as CD44 and CD69, and specific cytolytic
killing of tumor antigen expressing target cells. CTL responsiveness may also be
determined using an artificial reporter that accurately indicates CTL

responsiveness.

30 By ,tumor antigen peptide® or ,tumor antigen peptide derived from a tumor
antigen” is meant an oligopeptide or polypeptide comprising an amino acid
sequence substantially corresponding to the amino acid sequence of a fragment or
peptide of a tumor antigen identified according to the present invention.

Preferably, a tumor antigen peptide is capable of stimulating a cellular response



the sequence of a tumor antigen peptide which is to be presented directly
is derived fromthe am no acid sequence of a tumor antigen identified
accor di ngvogotme449hvention, i.e. its sequence substanti ZCIEPCOVOEYPDNds and
!3 p{ _e; _ergbl y co(rjr_pl etely identical to aof ragnent of a tunor antigen
identified according to the invention. If a tunor antigen tide i.s to be
pres ggt ed fggalmmartgmpr cbaregierized phpisagnipian g a f‘BPq’ro%t’rggn 4@5&62‘“%%

pepti de produced b r j I j ool ot e 5r BEndi n

o an M migedre | PEERTH M hLs 4 BEb alieeumuie €Tt Cardrtr B bl v i o
7-20 ami no gkdidag hiiboaRgtthat spedificailyefind abh yurderlantigen identified scordingrigt h,
nore preferably 8-1 1 amno acids,in | ength, in particul ar m no

aci ds in | ethgtPresemt drentiph y‘fkteﬁe‘f%édﬁéllﬁ@égwéhqqetop@blmlﬁgn%ﬁng%gérgi%go be
present g f gl GW.AG. AT QRBIE bcbRSEIbY Bk fihAiohe partbaBlyact ch segidace of a

tunmor antigen iden according to the invention, i.e. its sequence
subst ant i al kympasing spequmcarnsdbstantpllyferzipondotntsl &esequange of iacEeneta

fragnent of a tupor anti i dentifi i i i .
Lo ant | gehtsaht PSS PeAuRack seprind Rk BN DR 2 e R dedind s
Compri Ses 28 RAENERL O of sufpaideOAAGinGBartipch PRGHidk mupbe opaef iengthl y 7- 12

amno acids gth, nore preferably 8-1 amno acids in length, in
particular 9 or 10 amno acids in |length which substantially corresponds

and is preferably conpletelyv..identical '3 At

i denti ff%d i_ﬁ@é‘r‘%%ﬁr’?%fnt%é%fiﬁ\}seﬂq F%%reas%@eél‘gln{%% ’ngqn't ' 6’9 ghcogg %Esél?é]tlhgetn unor

anti gen peplRuERKeshdtp ddaeagy,dstns adepgtht whieh isiownislde, fot béndingrte aant i gen
g

pepti de nmay al soconprise a sequence_ which _substanti al |
pr ef er ?bl y iNHEomolasules yn jnagiqularad class 4 Mg malecws and predorebRy %32—?0""”"
identified accordi.ng..t I N\ I Ri i e abo
stated _sequeaﬁrgré(.) gﬁlﬁsgglnlgn%tﬁb%lg%réﬁ%%&gy ?Al}%oqr?mgﬁtai@lggn% 152%?‘.’ glgr ﬁgt}firgﬁgri s\ée
the entire Sepuend® afidsintlengh, antartetar Yent( fingwh addoindengfht Breferably

invention. Preferably, a tunor. antige i.de may be irectl

or fol | 8@ nghpresrerssiHg, et ﬁntbgeﬁé"fg'i‘&ﬁ\&%{éhdf goc?ﬁ %r ,Ser%\éroldrd(?1 \?ﬁ%@kqggﬂg\%&sent gd
i s capabl e gf,sthouldhb NQid stylFRte dPtd BBRor BSRRASIAEL I acRegingdestravi ng
amno acid sequences substantially corresponding to a sequence of pepti de
which is preasentied, by itshrequérme substaniallwprigsnands agd 1%H@f?59blbf§t°€lﬂl%tg]iydues

that are not., . L : . . .
identical to a fragment of a tumor antigen identified according to the invention. If a

tumor antigen peptide is to be presented following processing, in particular
20 following cleavage, the peptide produced by processing has a length which is
suitable for binding to an MHC molecule, in particular a class I MHC molecule,
and preferably is 7-20 amino acids in length, more preferably 7-12 amino acids in
length, more preferably 8-11 amino acids in length, in particular 9 or 10 amino
acids in length. Preferably the sequence of the peptide which is to be presented
25  following processing is derived from the amino acid sequence of a tumor antigen
identified according to the invention, i.e. its sequence substantially corresponds
and is preferably completely identical to a fragment of a tumor antigen identified
according to the invention. Thus, a tumor antigen peptide according to the
invention in one embodiment comprises a sequence of 7-20 amino acids in length,
30  more preferably 7-12 amino acids in length, more preferably 8-11 amino acids in
length, in particular 9 or 10 amino acids in length which substantially corresponds
and is preferably completely identical to a fragment of a tumor antigen identified
according to the invention and following processing of the tumor antigen peptide

makes up the presented peptide. However, the tumor antigen peptide may also



essential for TCR recognition of the peptide as presented by the class |
WMHC, or for peptide binding to MHC. Such substantially correspondi ng

pepti des \WOOHV®H%apabl e of stinulating a tunor anti geRCTEPRONSHPINSS CTL.
Peptides having am no acid sequences differing froma presented peptide at
residues that do not affect TCR recognition but inprove the stability of

bi ndi ng to NbiGprisy aiseqreovewhivh substemteglyrioricsyorsis anthrdfenably iaspimplatelpept i de,

d be referred tq herej ., opt j.m i des”. Using .existi
nowl edge. aliAT{och TEEERE 85 o Eiof AE EHEAeBh T RbAE R 3 18 IaTbier

bi ndi ng ei t Ratich & &R 104der HanttBe bbSeldited BedirhiQNRlond RRIbEARAEN 02 tugdrdesi gn
of substantially correspondi ng peptides nay be enpl oyed. Resul tlf\?’& pepti des

that are funotigonpéptaleemeycomppba thsdentiretsequencarefiagbimgreptticgn ddemgijied

, , 1 mmunor eact i vg. cql It" is rpsant a cell which can mature into an i nmune cell
(such as®a BSCRMNE T HEMXEOR co|| " or a CTL) upon appropriate stiml ation.
Thus i nmunoreactive cells include CD34+ hematopoietic stemcells, immture
T cells and immture B cells. Wen it is desired to produce CTL? whi ch
recogni ze a Rrefetablant ityear ankigen raepfds dbrt ibgepeerted. sdigsstlyaet o'W a cel |

which presents.Lhg Ly rclfs@%&%ﬁ%ﬁéolﬁe&ﬁ%dﬁ%ﬁé@@@ ﬂ?&%ﬁieﬂﬁfﬁ%ﬁ:hmg%ﬁ rom

said tunor &n i"gen~under con avoring producti on, entiation
and/ or sel ectimulatidlg GTltemoByantigesiréspohdvacCELI zBeptidys phaysentaminon acfl a
tumor antigen with class | MAC' or ,,.cell presentin% a tumr, anfigen with
class | LRHCSeqHensesishastantialy e CuresReNGing nioadt sedugniq of a PeRuds WHISH Scel | or

an antigen ﬁfr@s%g{%?il%gt}fee&hssof BR0 AP differ HUBRE oAMJIrdeBsilitesOHBY &SRR OF a
ve rom sal

fragnment deri S tunmor antigen, e.g. byprocessing of the tunor
antigen, in esteatiabfur SER oécoghi@ion] afgbe peptidecaspresented by Hher ¢lgss it MEE.erm

,, tunor characterized hy pres ion of a.tunpr antigen wth cl I VHC'
denotes a tf%?e@ﬁ?lpg%ﬁdomastdﬁgrsélgftg?atila} dCWSB?%‘g%Pg?tilcgeﬁ %?igsot unor
antigen wit a8 Sflstivifatindya 'thmas BRidenOesforkWEDC TBN PR ildehig dhikd
according to the invention which is presented’ or simlar expressions is
meant that tdesl sequgnesstdiffaring éromr e supteatedopentide a residugs that do et affect
preferably

Cel 1 5. 1 ont Rrisgariva SubpptFLuRCRiiE (FFhithe @ BTG BE5, BUASREMLTD,
present ed bying@ldogesixity ©F shéGurAor antiyen apepiide nariddmay itei referaedctor lkireig 4so t he
,optimized peptides®. Using existing knowledge about which of these residues
may be more likely to affect binding either to the MHC or to the TCR, a rational
20  approach to the design of substantially corresponding peptides may be employed.

Resulting peptides that are functional are contemplated as tumor antigen peptides.

By ,,immunoreactive cell“ is meant a cell which can mature into an immune cell
(such as a B cell, a helper T cell, or a CTL) upon appropriate stimulation. Thus
25  immunoreactive cells include CD34+ hematopoietic stem cells, immature T cells
and immature B cells. When it is desired to produce CTLs which recognize a
tumor antigen, the immunoreactive cell is contacted with a cell which presents the
tumor antigen or a tumor antigen peptide derived from said tumor antigen under
conditions favoring production, differentiation and/or selection of CTLs.
30
By ,.cell characterized by presentation of a tumor antigen with class I MHC” or
,.cell presenting a tumor antigen with class  MHC” or similar expressions is meant
a cell such as a tumor cell or an antigen presenting cell presénting the tumor

antigen it expresses or a fragment derived. from said tumor antigen, e.g. by



invention, e.g. tunor cells. By ,,cell that recognizes a tunor antigen or a
tunor antigen peptide derived fromsaid tunor antigen" or ,,inmmunoreactive
cell thatwoeowyi#es a tunor antigen or a tunor anti genPpegreae/oowss ved
fromsaid tunor antigen” or simlar expgessions is neant a cell that is
able to recogni ze said tunor antigen or a tunor antigen peptide derived
from sai d tuymoeessing i gfethewiuntors amrizede gn abe alontege @ff MEHQE yClasn I padlecales.ar i f
pr esent ed ig%.tkﬁglcont ext of MHC nol ec.ul(gg such as on_the surface of antigen
presenting cuimilaryythe iems -Erqrehapscieriged By preseatation Of GgHmar SRUBHMIES t he
cel | that regagniMAS AhHIPL &bl BGHpHEind LI THarRRri B8 By REEh At oF 2V ed
fromsaid tunor antigen to be responsive. |f the cell |§ a helper T cell
(CD4+ T cel Itymbrantigeg witcdatsdrdHiChat recogni ze a tunor antigen or a tunor
antigen gepti de derived fromsaid tunor antigen in the context of MHC cl ass
Il nol ectl es such responsiveness may involve the rel ease of cytokines
and/or the ggf f‘ft@%rﬁéﬂt%f HhurkéBant geANSIR@SadcbrdiSy 1R et/ vae_ﬁti&?ka{ch
c

fch Isf the
cell is a CTL such responsiveness may involve the elimnation of cells

present ed i rPresqatedonr sinilasfexprassionaismeantdhatcthe dwgment carcbe presemiad &t er i zed
by present atl\'/IPI'@J glfassa I toli! C ;Essaﬂt b%g{l'fi thII—ffE %%E(s: H, B&A._iﬁg’wl{,'egl{ afd(egn&)llre%g\é' t%

apoptosi s or perforin-nediatedc ySI S recogni zes a tunor
antigen or antipémpressritingesellp.eipt ordeertlerdiment, theofagnadrd i§ W fRignednt mdedh Bnd are
responsive are also terned ,,tunor antigen-responsjve CTL" herein. If the

cel | isl8 BreBrpllspeErentembnscliy@tPresdgonimes sadgendentiiglbacrerding ta Bicease of

i mmunogl obulijNStioBYe o timBELd|ISr €CEPL Or that recognizes a tumor antigen or a
tunor antigen peptli d%&erl ve(J fromsaid tunor antigen" is neant a T cell

receptor that is able to recognize said tunor antigen or a tunor antigen
pepti de deriyed il;tgm said.tunor antigen with sone de ree.&: S ECiberi city, in
particul ar iHY pielsiBAt EROSTHZGS b I ADLECTL PT RN ftESH PEPtids derdyednirom o3 g

recogni tion sgrelhe ahliger®r!, igdlunskdativd&liTthaeldcog e Aimdhaige#epgNi zes a
tunor antigen or a tunbr antigen peptide derived fromsaid tunor antigen to

be respbhsi vemas agfigeni peptidedexreed fom saed tumerrantigepons simitpaicnpressionsuisor
LI SE 1 AERDh AR RS AL g CRBMBRCH RIS ot
derived from said tumor antigen with some degree of specificity, in particular if
presented in the context of MHC molecules such as on the surface of antigen
presenting cells or tumor cells. Preferably, said recognition enables the cell that
20 recognizes a tumor antigen or a tumor antigen peptide derived from said tumor
antigen to be responsive. If the cell is a helper T cell (CD4+ T cell) bearing
receptors that recognize a tumor antigen or a tumor antigen peptide derived from
said tumor antigen in the‘vcontext'of MHC class II molecules such responsiveness
may involve the release of cytokines and/or the activatation of CD8+ lymphocytes
25  (CTLs) and/or B cells. If the cell is a CTL such responsiveness may involve the
elimination of cells presented in the context of MHC class I molecules, i.e. cells
characterized by presentation of a tumor antigen with class I MHC, for example
via apoptosis or perforin-mediated cell lysis. Such CTL that recognizes a tumor
antigen or a tumor antigen peptide derived from said tumor antigen and are
30 responsive are also termed ,,tumor antigen-responsive CTL” herein. If the cell is a
B cell such immune such responsiveness may involve the release of

immunoglobulins.

By ,,T cell receptor that recognizes a tumor antigen or a tumor antigen peptide



class | or class Il MHC. The cellular response relates to cells called T
cells or T |lynphocytes which act as either 'helpers' or '"killers'. The

hel per T wel2bw/oadsso terned CD4+ T cells) play a centralpCraPeotoporoagiul ati ng
the i mune response and the killer cellgs;, (also terned cytotoxic T cells,
cytolytic T cells, CD8+ T cells or CTLS%% kill tumor cells, preventing the
product i on dérivasr éotruseid tmhdrsantidenhidsghedndty Tarcal weentore thatms rable dgponse

are thought to be necessary, .the CIL response nay,be nore. inportant for
cont rol | | ng 'RBRIZF SAIACERIOH RHETLOT hETORANIERD RePtds Jertven drem Said ffog s )

reference Sﬁﬁﬁ%e%_ With 5§heussnee o?%ﬁ&“i‘ﬁé?ﬁ, ifpYarliBulds HpréRneedrin @hedésht@dfconpar e
the results obtained in thé nethods of the invention froma test sanple or

t est organi MEICimelecdepRreferably, T3apd tesbgyitiohenatdee thereedl eargying the T seli
heal t hy organis in particular an_organi smwhic r om a
tunor di g ea§%°.ep{,§r ,ﬂ,wrtégceorgé‘f%g 3 avﬁfnl?é'amg‘?en Orréej}uérrléern%né%?%i’gﬁt%ecg#{\%g f(r]Je er mi ned

from a ref esgaaemeniitices 8 by rddpomgpasasrdutithed aboté.i ciently | arge nunmber of
references. Preferably the reference value is determ ned by neasuring at

| east 2, preferably at least 3, preferably at |east 5, preferably at |east

8, preferabl ,,?élldl%ageép&%s’re géagrﬁs‘%r@%%ﬁox::am:i St 52 Saﬂrﬁgﬁa SARleY adlenupst 30,

preferably a eas erab ast 1 rences. According to
t he inventi eespohdeeditetsd to, bellsditmgictqized dyapreyentatioat efa ttamar sptegenf with

bi ndi ng. ,, Specific_bindjng" an hat an agent such. as nt.i bo bi nds
st rongek0t o ckast 40g&tass chgg c 8‘%}‘{]36853%“ aﬁf‘t@f’l 9 nglsscaéggc,f F7lls ¥ohpar ed
to the bi ndilﬁﬂglgdggﬁcg%ﬂi%ﬁ 4T £36LitheA hABEN oD ikMGkGs'S tThe NPert P RUEIGEL tar get

conpared to a targetif it binds to the first target with a
di ssoci at i oneromdsERt T ¢clls) pheiych cérgral onle bytiagwlating thei isyaeieatesprnse ¢ndt ant

for the second [ .. Preferabl he di ssoci ation t D r. the
target to mﬁ]i‘%hhlt%ﬁgeeljfg@isto Tﬁfrﬁﬁcg Cé&ggoéﬁ“f ?Jc?ﬁ Is’yc}lratgfyﬁﬁrﬁgaﬁsaﬁ%é{ff%ell%?or103-
fold, 104‘f(@Tibs%mﬁdrﬁ&d@elﬂspﬁrefvehtﬂlg e prb@lction iI8mébiel tdmo @EHS. cllchough 10
10-fold | ower than the dissociation constant (KD) for the target to which

the ageh$ ddeth arors ofi the inpeer respanseare ApQughtiihbe Peccssasy.i the &t tePORRenucl ei ¢
acid is pref | I .G ACl DNA) or ribonucleic acid (RNA).
Nucl ei ¢ aci S{y?%n%?%gﬁe}fﬁé@%%ﬁg?%r?t{oglu?%%a‘}xcé '
According to the invention, a',,reference” such as a reference sample or reference
organism may be used to correlate and compare the results obtained in the methods
20  of the invention from a test sample or test organism, i.e. a patient. Typically the
reference organism is a healthy organism, in particular an organism which does not

suffer from a tumor disease.

A reference value” or ,reference level” can bé determined from a reference
25  empirically by measuring a sufficiently large number of references. Preferably the
reference value is determined by measuring at least 2, preferably at least 3,
preferably at least 5, preferably at least 8, preferably at least 12, preferably at least
20, preferably at least 30, preferably at least 50, or preferably at least 100
references.
30
According to the invention, the term ,,binding” preferably relates to a specific
binding. ,,Specific binding” means that an agent such as an antibody binds stronger
to a target such as an epitope for which it is specific compared to the binding to

another target. An agent binds stronger to a first target compared to a second target



i nventi on genom ¢ DNAS5 cDNA, nRNA, reconbinantly produced and chem cally
synt hesi zed nol ecul es. According to the invention, a nucleic acid may be
present a8Oa0wyedgive- stranded or doubl e-stranded and | i n@am/Epeo1000EBENt |y
circularly closed nolecule. The terms_,,fumor nucleic acid identified
according to the invention” and ,,nucleic acid encoding a tunor antigen
identified afudisdsng the fitdeargatywithiaotidsohmvien sbnsthrear(Kipi avhichgs. loasr thead
herein, the term,,RNA" neans.a nol ecul e conprjsing at,.least. one

ri bonucl eot itﬁ"ed‘lsg’aci‘%’tﬁ’é.coB?a’i‘ti fop hscreadt @éget'{gre#?é%gt}? HERoLBPP 48Pk T a

hydroxyl gr QB) fir thd'Birdet 10 i dH BP aflnt BiRRPeditd1 RO Idra ARHE CITFORY, ¥0*-The
termincl udes doubl e stranded RNA, “single strandéd RNA, isolated RNA such

as partial | yoldurDi-fadd, ROAfoldssiéifolidall DYfqids ORI, yeldenr dORNRId lower
nbi tl d d RNA | | RNA .t hat  di f
ccorbi nan . Phecha, BN An okl 16 e DM BEL B HESRLHEP,

al teration abe@fi€alBr nore nucleotides. Such alterations can include
addi ti on of non-nucleotide naterial, such as to the end(s) of a RNA or
internally, for exanple at one or nore nucleotides of the RNA. Nucl eotides

i n RNA nol ecul es;. i A n { q :
non- nat ur al I‘ngyCc {:dé u%a ?? ra%g gﬁ\gﬁ%gg{l’i gélsu@%?c %E@mggérgfee%ggﬁ‘%#ég‘?@?é‘%%% Iag@t i des
or deoxynucl®dAyYes. ribdhaskicalatidr RINRNABIuckic heids edomiprisd bdaoadingrtal tgs or
anal ogs of naturally-occurring RNA. |f reference ls de .herein to.the
detecti 8 ofinntiop&eaenisy AiNAa DO NN rgermiinestoprodussdand; demisally t he
nucl ei ¢ aci LGh. 4 I ’ : tq bgh 1S
nctual |y to Bhtared MoREhE Aoy P o R R AR b BSER
under st ood tdsat sihglestrangedadsdoubhe btrahded mbd dincenors caviakandly reireRAlyi doskdt ect ed
or the quantity qf NMRNA is determined indirectly. For exanple, nRNA may be
t ransf or med THFSEDNA and the cDNA detected or its quantity deterni ned.
NMRNA i s given herein as the cDNA equivalent. One skilled in the art would
understand that the cDNA sequence is equivalent to the nRNA sequence, and
can be @5ed Therterrhe,.waes npelejsoarid ientified aecogding g thegamention” sad oupleishes
hybri di zi ng to, the ,nucl gi c L: o LI 1 ef 4SS Mmade
herein to t haé(ldsgrbc& nga ?us (%)r%%qltlg%ﬁ ?c}_icgﬁﬁgc? E\gc%‘i'&gg td %Estnvkxfltlgn Ve ShilAs
meanings.

As used herein, the term ,,RNA“ means a molecule comprising at least one
20 ribonucleotide residue. By ,ribonucleotide is meant a nucleotide with a hydroxyl
group at the 2'-position of a beta-D-ribo-furanose moiety. The term includes
double stranded RNA, single stranded RNA, isolated RNA such as partially
purified RNA, essentially pure RNA, synthetic RNA, recombinantly produced
RNA, as well as altered RNA that differs from naturally occurring RNA by the
25  addition, deletion, substitution and/or alteration of one or more nucleotides. Such
alterations can include addition of non-nucleotide material, such as to the end(s) of
a RNA or internally, for example at one or more nucleotides of the RNA.
Nucleotides in RNA molecules can also comprise non-standard nucleotides, such
as non-naturally occurring nucleotides or chemically synthesized nucleotides or
30  deoxynucleotides. These altered RNAs can be referred to as analogs or analogs of

naturally-occurring RNA.

If reference is made herein to the detection of or the determination of the quantity

of a nucleic acid, the nucleic acid which is actually to be detected or the quantity of



sequence listing this is also to include the RNA equivalents of said
sequences. The nucl eic acids described according to the invention have

pr ef er ablwohemmieol at ed. The term,,isol at ed nucl ei ¢ aecu’EPamansgioatcor di ng
to the invention that the nucleic acidgwas (i) anmplified in vitro, for

exanpl e by pol ynerase chain reaction (PCR), (ii)_reconbinanil roduced by
cl oni ng, (i whichpsracfialig to fhgrdeéekranmdeIprreéqr@kavagéNéﬁq&g@%?Vﬁéi Ec%f’glﬂﬁlger etic

fractionation r (V) ..syn i 2 L eX Nk alibesi . An
i sol at ed nuttdEF O%éihﬁ? }héé'gtagaégspé:ﬁgug%? bW{S?gH%5% agl ellsf%ér% Nani pul ati on
by reconbi nagt qiNAnt 6€ MRINMes. dditenined rindirecdyi &ot 'example, meBNécmayobe f or

exanpl e, nucleic acid and _am no acid sequences, accordi to thesinwvention
i ncl udes antransdprmagtisto QDN‘ﬁeﬁn@it%FlaN‘A‘nE?q%m? or g?)ﬂ’i‘?f’é‘%g’%?%lpgé' mRNA

conformgtions,. | | o) Eal f6d §5 theddrt WJusd anderspedi es
honol ogs, i H %g?lfgérg{ng% Eh%oéghmqgﬁ;ag@g ?\%et Elgal |y f)r esent. An aIrI elic

variant rel glaethetdDNA saficarais apivatent he theonRAIA sesyaeces endfambeyused, fof he
significance of which is often unclear. Co et ene. i .Len

i dentifies HEMEMSURNTRPIEISHNyGET 3‘?& %e%%ﬂoar%? %ﬁesgfyné{d%i@égﬁﬁie@” é:%émm og is
a nucl ei ¢ agéiﬁ t9be 8000d 20, FeGERABLIsSWhide Ierélhfié eeabuaves siesvioi the i gi n
fromthat of a given nucleic acid or am no acid sequence. Wth respect to
nucl ei ¢ aci sequehexchisting this frealsetoninglude tedNA qagbialppésoffaleitaPeRES nucl ei ¢
aci d sequences, wherein a degenerate nucleic acid according to the
inventibh is a nucleic acid that differs froma reference nucleic acid in
codon sequeRge Mifeit cidiedsieapaehocyddl tohehegameniion dade. preferabherbeone, a

,,variant” of a specific nucleic acid sequence according. to thethnvt%nti on
i ncl udes nuddokited. ddiedersegeaated auelsiprcd meansiaselTangto M VR HAH IS s at
| east 2, at |east 4, or at : I t6rade chdintr€acfionup to
5 up to 6, nﬂglefcoaci%w%ﬁéﬁtaép?@éaég vﬁtg&!tfglt Oﬁé]}a‘gl%o%biq}ée saubgti?ljti or?rsl,

del eti ons anp¢Ry, afdiccbabimanty ehetuabl yoyt kloniteyrEd phrifietrfor txapeladin a

gi ven nucleic acid sequence and a pucleic acid.sequenc ' ' ari ant
of sai dlgi veéleanagd gdcge&@;qgtrggaq]gq%gra%qqatlg% Odﬂ“f%esggti e%‘g%%,’\q%lfe Aé‘?pa{%bg at
| east 75% gbgr}x%aﬁgr%lbe%sbrk?ﬁ%la@@(r){%cl@?éra%icpirs%frﬁllbli:lili yei@twhigtastavaibdile foren nor e

preferably eas most preferably at |east 95% 96% 97% 98% or
99% The degnagpwatiordgntecombingnippNieteelniguegi ven for a regi on of

The term ,,variant” with respect to, for example, nucleic acid and amino acid
20  sequences, according to the invention includes any variants, in particular mutants,
splice variants, conformations, isoforms, allelic variants, species variants and
species homologs, in particular those which are naturally present. An allelic variant
relates to an alteration in the normal sequence of a gene, the significance of which
is often unclear. Complete gene sequencing often identifies numerous allelic
25  variants for a given gene. A species homolog is a nucleic acid or amino acid
sequence with a different species of origin from that of a given nucleic acid or

amino acid sequence.

With respect to nucleic acid molecules, the term ,,variant” includes degenerate
30 nucleic acid sequences, wherein a degenerate nucleic acid according to the
invention is a nucleic acid that differs from a reference nucleic acid in codon

sequence due to the degeneracy of the genetic code.

Furthermore, a ,variant” of a specific nucleic acid sequence according to the



at | east about 30, at |east about 50, at |east about 70, at |east about 90,
at | east about 100, at |east about 150, at |east about 200, at |east about
250, at Iwespieewy 300, or at |east about 400 nucl eoti G€I/EPROIOOPBBRY I ed
enbodi ments, the degree of identity i_s4g vwen for the entire length of the
reference nucleic acid sequence. ,,Sequence sinmilarity" indicates the
percent age ofvealidminchdesisuclpigtacist sequencas eompesing simgleorr mpkiple ishas dht

conservativ ] no, aci d substi.tuti i YA t
ol ypept | de e hacleaicd gttt erekly BEREL Wb R I X u BB R 10
aci ds or nughagiiodssot liplo 20 gudléride isgisstitininsatietidne asdigreddigens. The term

percentage identity” is intended to denote a percentage of nucleotides or
of ami no acid residues which are identical between the two sequences to be

conpar e o] j fter th : i t iobdi t i urel
stati st id?i:al ?geg%’gﬁﬂ'eﬁai%ﬁé%eeﬁgg%%ggﬁkg%g?%eg? \E)\IE @8%3‘%%@25&32?‘%8 agliqsf)ri bu%/e'd
randont y anduélvieracidisiquesset whiehlie agiahiantSefpashgizes owplaid sodseqienoeenll t wo

Compar | ng. t e S0l AGR TR EA f2% T P EhEm st ariapr ety
conparison Qﬂeﬁ?y@% rdved Mtk eﬂ?¥fe§£@yn§me_aﬁr90b/ﬂ or ¥ PRMeablyCAMRAK 952" i n

order to identi and conpare | ocal regi ons of sequence simlarity. The
opti mal al i §aeRT%oB8Yhe 3996GUERT degréoo! idomtissins prsferably gieerpfos@uesign obesi des

manual | by ans of .the ] ocal, h | o | gorjthm.of Smith d rman,
1981, Aﬁ@ Aﬁb.maﬁ}h‘[‘ ut 235 ﬁ%%?“b@boﬁggﬁsatgl%a% OP{OZQN atﬁlgﬁgl Byt 2 ’g%yi?%snm of
Neddl eman angdo Wi ledf 48out)1 50, MpleastBibolt 2068 at #4st atoyt XBANS ledst bt
simlarity search nmethod of Pearson and Lipnan, 1988, Proc. Natl Acad. Sci.

( ARSI canlierill ey LUy awplgptdesp I grefprscdurmbRiTRS, Hbe 8e@Pg & t his
) TFI . TA P.. i \ !
‘{éélgg{x &%egﬁbﬁﬁﬁ&l%g%@géhgfgtgbgr,eﬂg@?zéumlc\/xcﬁ%rgI eheCenet i cs

Sof t war e Pad . ( Cl ence e, Madi son,
Ws.). The percentage identity is cal culated by determ ning the nunber of

identical positions between the two sequences being conpared, dividing this
number by t heCaHEABR SIBHATHYS | pAGALS ébﬁﬂgfcéﬂtaéﬁd)f_ﬁﬁm %P{}Tﬁgﬁgtﬁ?thg%eésﬁﬁ )

obt ai ned by A&&%c?lo.oﬁsthﬁto (596}E§’én@: {NCeRERERRAYE dcfieNubittulSisneEeqhdirse two
sequences. nucleic acids ,,capable of hybridizing" or ,,hybridizes" to
anot her nucliddntityicibdtween two polypeptide or nucleic acid sequences indicates the

percentage of amino acids or nucleotides that are identical between the sequences.

20  The term ,,percentage identity” is intended to denote a percentage of nucleotides or
of amino acid residues which are identical between the two sequences to be
compared, obtained after the best alignment, this percentage being purely
statistical and the differences between the two sequences being distributed
randomly and over their entire length. Séquence comparisons between two

25  nucleotide or amino acid sequences are conventionally carried out by comparing
these sequences after having aligned them optimally, said comparison being
carried out by segment or by ,,window of comparison” in order to identify and
compare local regions of sequence similarity. The optimal alignment of the
sequences for comparison may be produced, besides manually, by means of the

30 local homology algorithm of Smith and Waterman, 1981, Ads App. Math. 2, 482,
by means of the local homology algorithm of Neddleman and Wunsch, 1970, J.
Mol. Biol. 48, 443, by means of the similarity search method of Pearson and
Lipman, 1988, Proc. Natl Acad. Sci..USA 85, 2444, or by means of computer
programs which use these algorithms (GAP, BESTFIT, FASTA, BLAST P,



if the two sequences are conplenentary with one another. A nucleic acid is
conpl enentary” to another nucleic acid if the two sequences are capabl e of
form ng avetaiwm4eapl ex with one another. According to Po&/EPRVeN0I065,
hybridi zation is preferably carried out,4nder conditions which allow

speci fic hybridization between pol ynucl €otides (stringent conditions).
Stringent c®IAST a¥isaralr é"FmSﬁbdruheWBdeme@mmice Softwdvb| Ravlchge, Ghmaticeg: A

Laborat ory nual S ook EditQrs, 2nd Edition, Cold Spring
Har bor Laboﬁ{“&?‘-&}e ﬁrggg 567%3% rh‘@" Madisop, wﬂ%)/v York, 1989 or Current
Protocols in Ml ecular Biology, F.M Ausubel et al., Editors, John Wley &
Sons, Inc., New York and refer, for exanple, to hybridization at 65C in
hybrl di zati d‘rhebpﬁfrt@rtage&d‘cnmySBCcal@ul@E% by d@tdrmlanZ% poimpber rof] piftml@ﬂl done
0. 02% bow ne seru Ibu NaH2PO4 '&}B 5% SDSu % rgr\/ltg

SSC is 0°15PRFIEBES t&’é’/s(?q“%e Y880 &eﬁr%‘tvbdm% IS7IUAP e e

hybri di zat i gymbehef ﬁ@iﬁlfr@rb% éﬁrémzirﬁhmhﬁ Rl Hag s e EBtainea By f 100 thsits

washed, for exanple, in 2 x SSC at roomtenperature and then in 0.1-0.5 x
SSC/ 0.1 x Shbtan theqepenteea identisr beipeenthess @o s&qpercegnt conpl enentarity

i ndi cates the percentage of contiguous residues in a nucleic acid nolecule
that can form hydrogen bonds (e.g., Watson-Crick base pairing) with a

second nucl e\ audeicdickegygngsdld of Bybridizing” 017 ,hybridizes’1 € andthafnutRibedidg 50%
60% 70% 8Q0% 90% and 100% conpl enent ary Perfectly conp) enentary"” or
., ful | yleonpl difefivarsgaugnsahare Kamplamentasy ‘«%tqngu%mé s aa%lglco?-ma Hucl ei ¢

aci d sequence,y ie}ne Y098 BaRA élwatelb hhg Fafe tggg&ghemes %9@359&19&%

residues in con nucleic acid sequence. Pre y, the degree of
conpl enent arfomymgcaosdbleg duplexhewithnvemt i anotlies. adccoslisg ©0%he pmokrtiabl y at

or of or abl yaltYPRSERash o5 GrelRBRLY (Peiect 8% hoer TRionsoup i Boslob e Bhog or

99% Most prghasahion bétti@eﬁﬁgrya@cle&ure@rm!nﬁgantc@ﬁamngcsaﬁ@eﬂgcdn@ntdm
invention is 100% The term,  derivative" conprises any chem cal

deri vat12at iaph describedu ddreicsampled innMglagular e@pmm basleabosatoryhManughrJ-or on
t he phosphat

contain nuclsgglbrr%‘g%etaaﬁd ﬁ&gﬁeregﬁ§g(eilt§r?a ogcgs%r?ri?ﬁ%%(é?hg ﬁ(gljana B?e%% Corght ch
Preferably, SpridgHarbbr, Nk ¥0riQfl989 v Cueiesit PRitetolgnier Makealar Bsology, F M.
Ausubel et al., Editors, John Wiley & Sons, Inc., New York and refer, for example,
to hybridization at 65°C in hybridization buffer (3.5 x SSC, 0.02% Ficoll, 0.02%
20  polyvinylpyrrolidone, 0.02% bovine serum albumin, 2.5 mM NaH,PO, (pH 7),
0.5% SDS, 2 mM EDTA). SSC is 0.15 M sodium chloride/0.15 M sodium citrate,
pH 7. After hybridization, the membrane to which the DNA has been transferred is
washed, for example, in 2 x SSC at room temperature and then in 0.1-0.5 x
SSC/0.1 x SDS at temperatures of up to 68°C.
25
A percent complementarity indicates the percentage of contiguous residues in a
nucleic acid molecule that can form hydrogen bonds (e.g., Watson-Crick base
pairing) with a second nucleic acid sequence (e.g., 5, 6, 7, 8, 9, 10 out of 10 being
50%, 60%, 70%, 80%, 90%, and 100% complementary). ,Perfectly
30 complementary* or ,,fully complementary* means that all the contiguous residues
of a nucleic acid sequence will hydrogen bond with the same number of
contiguous residues in a second nucleic acid sequence. Preferably, the degree of
complementarity according to the invention is at least 70%, preferably at least

75%, preferably at least 80%, more preferably at least 85%, even more preferably



stability. Nucleic acids coding for tunor antigens or tunor antigen

pepti des may, according to the invention, be present alone or in

conbi nat iwo 2wiode4vher nucleic acids, in particul ar het ecolErgou®ONeE! ei c
acids. Preferably, a nucleic acid codingfor a tunor antigen or tunor
antigen peptide expresses said tunor antigen or tunor antigen peptide. In
preferred eabdsismed¥sor anastprefembhcatdldast PIcOBURA%, 98%kad99%. eestessi on
control sequences, or, regul at.or equences whi,ch .be honol s or

het er ol ogou®TsiFihlYe %ﬁj&gfeetocfcg %%@V&C%@&g t&%da‘(‘ﬂﬁl%éag@%e and a
regul atory sequence are ,,functionally” linked to one another, if they are
covalently linked to one another in such a way that expression or

transcri pti diheaérns adedivetul pnyeisaeanechemical disrivatiration of p ouclgic agidien at he

i nfl uence of said,regul atory sequence..lf .th oding, sequence..i s be
transl ated PHE5ORdS E%S& iOBnQ\E Pedt & " ?ﬁe‘?‘t‘,osée\lnwg?id;hergéegntﬂ ) ecgglétlg%qt&fegﬂce
functi onal | YolipRk&dntiQeis addildsc Mdidhd corasine nedeotides bt i Mitlévtids admdlope grdtat or y
sequence results in transcription of said coding sequence, w thout causing

a frame shi foecurning hraterady.nBreferablen @edasivatigatipne o angucdeie skt giersehdisng
capabl e of bg%qg translated into the desired protein or peptide. The term
,,expressioﬁ ohtr ol sequence" or ,,requl atory sequence" conprises
according to the invention pronoters, enhancers and other control el enents
whi ch regulate expression of a gene. In particul ar enbodi nents of .t he

i nventi bf, el Asids 6pHAS LINUPIF 2BRERS QL SYMRLFNUFEN PERI{CS R a??fgd‘é’)%act
structure ofy, LEgH ALGLY REGHUERNE GonBY HadomtAfatfon! WiE UIRA WRicldd8ciapsnl es or

it
cell type, but genera(lrn?l’y conprises 5 untranscribed and 5'untransl ated
sequences whpaticuiardetendofmeschuicteid adids. Xréforably, atmuglescadigcoding derda tumor
transl ation, respectively,.such TATA box,. C ing..sequence T
sequence, arfVgfeor KRBT %fm%ns"&@ﬁﬁ? FERICPS?? Sglduﬁ%%ér@ 'Br'hed t‘#r(ralgruf%;t?ep y
sequences CQRBfidSerA préfeABd SimbRlensMal alicleRCheides furRtionallyenmkedence for
transcriptional control of the functionally |inked gene. ul atory

sequencds MEKPrEsson conteli SSQUENTRRAL ETEUROIYeTraBaNcEF Wiy ﬁ’é&g% MRJQERs
rasent i n o aleeh® bR L S Runle L EG B b EEPAP B T e
control i ng re@daety Ssqueihcetdie , Hinotieiatlyd linReptd cie aodredalthey asacavahntlyei c
acid froma 1{'&@5 tc(>: gllelz another in such a wéy that expression or transcription of said coding
sequence is under the confrol or under the influence of said regulatory sequence. If
20 the coding sequence is to be translated into a functional protein, then, with a
regulatory sequence functionally linked to said coding sequence, induction of said
regulatory sequence results in transcription of said coding sequence, without
causing a frame shift in the coding sequence or said coding sequence not being
capable of being translated into the desired protein or peptide.
25
The term ,expression control sequence” or ,regulatory sequence” comprises
according to the invention promoters, enhancers and other control elements which
regulate expression of a gene. In particular embodiments of the invention, the
expression control sequences can be regulated. The exact structure of regulatory
30 sequences may vary as a function of the species or cell type, but generally
comprises 5’untranscribed and 5’untranslated sequences which are involved in
initiation of transcription and translation, respectively, such as TATA box, capping

sequence, CAAT sequence, and the like. More specifically, 5’untranscribed

regulatory sequences comprise a promoter region which includes a promoter



According to the invention, a nucleic acid may al so be present in

conbi nation with another nucleic acid which codes for a peptide causing the
encoded pwoteiwnIetvopepti de to be anchored on the cell nmecihERRE0001085Hhe host
cell or conpartmentalized into particulsa organelles of said cell.

Simlarly, a conbination with a nucleic acid is possible which represents a
reporter gesmuonceafoy transeriptiongh Cantmleﬁfeﬁhee@n@mﬁy Hisked geneeReawatomnt
nucl ei ¢ acid nol ecul e iis accordin

appr opri at e SSYFRC eénbaroarlriﬂ%orm T nﬁarécgﬁ%gao é&é@%‘%&fa%na&%& A g{ieg aci d,
for exanple a nucleic acid coding for a tunmor antigen identi f| ed according
to the invention. The term,,vector" is used here in its nost general

meani ng andAseerdities ée téﬁymivmtéﬁhe%hr&kciﬁl@/eﬁ?l%lr’éaﬁ JHrthermoEs eiee PECER Whi ch

enabl es sai gom b »ﬁﬁ{ %h%tfhg n%él%m)laad 'LVBICheCdd%E rf&g%flig}[)ﬂldg ColtAkAs Yol i

and/ or eukaryotic cells and;, where propriate, egrated Into a
genone. Veck&ré&ticf oﬁdhbﬁar&fﬂeimdoxap@tnﬂeehemMIE;y saaaqblnuc:laiceatichﬁ@bna lextpq:eélssed in
the cells. An internediary vehlcle .be adapted, for.exa he use
in el ect r opdYCaPdHE tojthe ByRBAGT AeWCIel %/‘1’1 mag rt&rggﬁe,nf E’SCOI’i‘rﬁmf‘t Op?o‘i!fﬁ

admi ni strat hﬁ&%ﬂuél&%f@%ﬁ&{ c¥ids ol Repdptide Yaudiflg QH@%h@dde@ Iﬁ'btdnﬂ or

insertion via viruses. Vectors conprise plasm ds, qem ds,
bact er i ophageptiderto\beraathaqyedhontis:, ceﬂheembralne iof ﬂ&‘dwdscédb@ﬁ mm&me@t@ uRdr

antlgen i dentified accordi t|on use ection
of hostt el F¥O PR 8rg§‘8F]E% cl’foesiaé‘l] f‘reéia ra‘e(i:0 nanloﬁltW nuc B
Reconbi nant %awwi@i%hpéﬁ%h&%&)ﬁon&géhé bﬁ)aﬁ}f,c',ita gription of a DNA
tenplate. Furthernore, it may be nodified by stabilizing sequences, capping

and pol yadenyl ation prior to application. According to the invention, the

term ., oSt £el Lerl Rl ABDABAN E@lohbill HhobRladE hIRARE % Ued b to

transfected enous hUC el c acl erm,, host cel

conpri ses a@lﬁ‘@rxdvdirﬁohoumtdrnwamm wppmmia&r waith & (peorgoteE. whidh) controls
eukaryotic cells(e.g. dendritjc cells, eIIs Il's, K562

cel | s, YyeastxpiEpiien aﬁ@ npgleig @fide &y eé‘)‘mplfaar PYClGiF 2Fi ﬁﬁogi‘n@rfl@ﬁ%u‘f’gr %’ﬁ\fggﬂ to
manmal i an C&hdrti %P%Qccﬁﬁu%% drge 1ﬁ&€(‘§5‘t PH TRRS terfl SRctdf @S h&IdSherPlifSts HOAL S,

prinmates. The cells may rive roma multiplicity of tlssuetyges and
conpri se prigenéryl mehisg amiicm«abhsdm amgsnteSpediafyi ‘@h&hafml serudeiapeidswhic

keratinocyt enablgse rsz!ug hn%rc eic amgogorl e%(léﬁ(n%?e}/ ttg e 1n¥ H;'Jcegl info BIoktary%tlc and/or
eukaryotic cells and, where appropriate, to be integrated into a genome. Vectors of
20 this kind are preferably replicated and/or expressed in the cells. An intermediary
vehicle may be adapted, for example, to the use in electroporation, in
bombardment with microprojectiles, in liposomal administration, in the transfer
with the aid of agrobacteria or in insertion via DNA or RNA viruses. Vectors
comprise plasmids, phagemids, bacteriophages or viral genomes.
25
The nucleic acids coding for a tumor antigen identified according to the invention
may be used for transfection of host cells. Nucleic acids here mean both
recombinant DNA and RNA.. Recombinant RNA may be prepared by in-vitro
transcription of a DNA template. Furthermore, it may be modified by stabilizing

30  sequences, capping and polyadenylation prior to application.

According to the invention, the term ,host cell” relates to any cell which can be
transformed or transfected with an exogenous nucleic acid. The term ,host cells”

comprises according to the invention prokaryotic (e.g. E. coli) or eukaryotic cells



bone marrow and enbryonic stemcells. In further enbodi ments, the host cell
is an antigen-presenting cell, in particular a dendritic cell, nonocyte or
a macr ophagesicimeel ei c acid may be present in the host pcelEpP20m0/001985 f or m of
a single copy or of two or nore copiesgnd, in one embodiment, is expressed
in the host cell. According to the invention, the term,,expression” is
used in its(epsdengeiriercalls, nBaaciln,gCHmjcdtm@O&eslls,HéS@ gdLSctymﬂ’ﬁ cefls RNA or  of

RNA and t | t f d
Fur t ner o e mestselsy PafenEy Tieeeass Paivitio PR eneryS s EEl AR erer r e
expressi on $yghRdEnic, malsl ﬁi% cAgddtss pERNERES. TRePeNABayl be m@Mfranamd

pRc/ CW (1 nvitrogen, Carlsb whi ch contain a sel ectabl e marker such
as a gene i mpatiplioity @fe‘sswﬁamp@ aed CamgrigaprimanuseBnapiias kreghiSpecific

transfected cell. |ines .to be se cted o uences
of cyt onegafdUTPIEs CPERKC kf’l}?tlf’?ﬁ?g%s 54 Blg r% ‘Blto ﬁd %Q&r@gﬁﬁ;, O%{E,?,”Petl ﬁgn VHC
mol ecul e pr %Sﬁé\hﬁn@wtdh@krmtﬁf%mggfbnﬂéelﬁ InufitheBéthb@imepspihed@st @rﬂ iexpr essi on
vector may al so conprise a nuclejic acid sequence coding for said MHC

mol ecul e.  Tiastigricpresentiag icell.da paeiraker @ slendratis eslls m%lomqe %l%@@%y‘\ be
present on tag & deglt)égrbngfp?%sﬁpt ?ﬁet‘ﬁg: Abstz1 19%@ f£a @1?1 Bg'o? fitRp the

tunor antigen or pept i nuc eic s may be
present on @rhfoeéedsmesexﬂtﬁﬁ(&ie()amhcelmhemslseb(presm1hahetlmsstceli;e, the two
expression vectors may be cotransfected into a cell. If a host cell _
expresse® neither the tumor antigen or the tunor antigen peptide nor the

MHC ol ecul &y.cB rrt]g 'ftﬁ?llx@'lﬁveﬂﬁblqsth%%hﬂg, ekPREGORT iR¥ed t tifsasitegdRenli Nt O

the cell either e same expression vector or on different expr essi on
vectors. |f ndasingedrd acbmm? tb« mr(&iween PARNAOMel BA and grvtpin: Healsac ei c
acid sequence cadin tl gen  orp t he tunor %y de can

be transf ect®@FPIRSo g?ﬁ%r S’é[?rf’sm?n, ﬂf]tnlu 16 &%) R erRere, ex,gfeg?]lg | se%ge nucl ei ¢

aci ds” may Rgrritaesht bahsieRBUbAEhBIY. Pﬂeibrfbﬂretxbﬁ‘délslaﬁ sy geing i ghanengliessdlion of a
nucleic acid. The term,,anti sense nolecul e" or,,antisense nucl eic ﬁCI d"

refers a8corcampgse BXBNA3 InpeRNAGHS erd BRc/6MY dhvaregsn; Gerlstde kA sWhis
ollgorlbonucleotld Y. I r | eoti de
or nodified 8Pﬁabno%g%§<§%¢lgonuc%e%% Qgpggng@mngp%h getg duéﬂ (b}?@%

physi ol 0gi c&hatsiigdsthblgnsanisteciddAcatolings ©i by seieq:xaai): adeItlaer elgieameerquotmterrRNA

sequences of cytomegalovirus (CMV).

20 In those cases of the invention in which an MHC molecule presents a tumor
antigen or a tumor antigen peptide, an expression vector may also comprise a
nucleic acid sequence coding for said MHC molecule. The nucleic acid sequence
coding for the MHC molecule may be present on the same expression vector as the
nucleic acid coding for the tumor antigen or the tumor antigen peptide, or both

25 nucleic acids may be present on different expression vectors. In the latter case, the
two expression vectors may be cotransfected into a cell. If a host cell expresses
neither the tumor antigen or the tumor antigen peptide nor the MHC molecule,
both nucleic acids coding therefor may be transfected into the cell either on the
same expression vector or on different expression vectors. If the cell already

30  expresses the MHC molecule, only the nucleic acid sequence coding for the tumor

antigen or the tumor antigen peptide can be transfected into the cell.

,,Antisense molecules® or ,,antisense nucleic acids“ may be used for regulating, in

particular reducing, expression of a nucleic acid. The term ,,antisense molecule” or



of said gene, thereby inhibiting transcription of said gene and/or

transl ation of said nRNA. According to the invention, an ,,antisense

nol ecul e"wal2sw/avpri ses a construct which contains a neclraPeoi@aedw3dr a
part thereof in reverse orientation wth respect to its natural pronoter.
An anti sense transcriPp of @ nucleic acid or of a part thereof naﬁ forma
dupl ex wit h-3Tisensgl nuclade @oidy’i IREFTHRARIAING toHhe 1pY@VORt 02 ahgemiciesHder or
translation_of .the nmRNA. A : h i1 gy d ri for

i nactivati ng‘:jv(%elac hnucl ei %ﬁ\ acf)gg(;wnblr&gégéérzed ogér%%%fkgﬁ?rg%ﬁtoﬁge’an?? é%ﬁlﬁgg

ol i gonucl eobiigsidoyheleoltidee sr wddifieh olpedevix pabornic]ebtide pat rebich siybeidsagsh as a
translation initiation site, transcription initiation site or pr éer
site. In fuPRdEPherBlgicReRAItQNEOAN AseamRIIsHIg @(Bﬁ{%}l@ﬂilgfe’&"e%%ﬁn%ﬁ) es with

a 3' untrans l)?%ag(‘ij é%ﬁ'eg 'tl%'?elﬁf inH%gsﬂéﬂsEfigl@m?Bit &id bheOhQ/TRANLIBRbf sAY

ol i gonucl eot'| the invention consists of riBonucleotides,

deoxyr i bonualRM¥AI desoding ta tbima&ntiom arhgamosknsenmofeculed ds0 envhpokesone

nucl eoti de and the gf end of ano her.ﬁucleotige b ing | i nked Ho onghanother
by a phosphSaiEaFErRisBSantaRsaTuclis aef ok peatt haeohiny dpsSoRmuutih 'y t he
convent i onak.pBRRE s Ahtubdl QHIAEEr.MAE AitheARNdnkeriptibfRIRCRIC &4d epbpaparnt s, an
ol i gonucl eotide of the invention is a ,,nodified" oligonucleotide. Here,

t he ol i gonutesestfi niey rfagm kre duplgkf wih naturgBy yocgumringr Avead, this t evant

i mpairi its abilit 0 _hind j.ts e i\n Qor I r

el 601 ¢ et dn of 8 UeRarUbT o RO B AR A ARa By HE W € 0F e o,
the term,, mgk}frh@ctopiﬂag@mﬁﬂ etuctied a¢gigans an ol i gonucl eotide in which (i)
at least two of its nucleotides are |inked to one another by a synthetic

i nt ernucl eoside bond (i.e. an internucl eoside bond which is not a

phosphodi es tIrf @EQQHQA HidaRhertd, ! the aa[n‘t:lgﬁglﬁ E@&ogﬁa id@hi‘l%}idi&suv%ﬂﬁ! dnynoot

found in nuc c acids 1s covalently to the ol1gonucl eoti de.
Preferred syiietlia bhiupstreant eieistieh krsnalsramslatiph dsitlatiowntsite o atapscripsibRy |
phosphonat es,, .phosphor odi t hi oat es,

.ph hat t . al kyl .
phosphohot hilgdedn ﬁﬁb§ﬁhd¥8ﬁpgﬁté§? 33? ?€2?3E§¥B%ﬂ§¥eg? &P e

triesters, a%ﬁ%&mc%&ieé hy iV R h RYknt@St181ed réglon BERIRNIE Splidihg siter m
,, modi fied ol Fgonucl eoti de” al so conprises oligonucleotides having a

covalently nodified base and/or sugar. ,,Mdified oligonucl eotides”
conprise, f % one embodiment, an oligonucleotide of the invention consists of
ribonucleotides, deoxyribonucleotides or a combination thereof, with the 5* end of
20 one nucleotide and the 3’ end of another nucleotide being linked to one another by
a phosphodiester bond. These oligonucleotides may be synthesized in the

conventional manner or produced recombinantly.

In preferred embodiments, an oligonucleotide of the invention is a ,,modified”
25  oligonucleotide. Here, the oligonucleotide may be modified in very different ways,
without impairing its ability to bind its target, in order to increase, for example, its
stability or therapeutic efficacy. According to the invention, the term ,,modified
oligonucleotide” means an. oligonucleotide in which (i) at least two of its
nucleotides are linked to one another by a synthetic internucleoside bond (i.e. an
30 internucleoside bond which is not a phosphodiester bond) and/or (ii) a chemical
group which is usually not found in nucleic acids is covalently linked to the
oligonucleotide. Preferred synthetic internucleoside bonds are phosphorothioates,
alkyl  phosphonates,  phosphorodithioates,  phosphate  esters,  alkyl

phosphonothioates, phosphoramidates, carbamates, carbonates, phosphate triesters,



exanpl e, oligonucleotides wth sugar residues which are covalently bound to
| ow nol ecul ar wei ght organi c groups other than a hydroxyl group at the 3
posi ti on wodow/pEhesphat e group at the 5 position. Mdi PCEEP2010/001035

ol i gonucl eoti des may conprise, for exaqﬁiel a 2'-Oalkylated ribose residue
or anot her sugar instead of ribose, such as arabinose. It is to be
under st ood tabathmidatesgodrbebiymesthyd edescaridosgptidesove with respect to

ol i gonucl eoti des may al so apply to polynucleotides. By ,,snall interfering
RNA" or ,,siRNA" as used herein is neant an isolated RNA nol ecul e,
preferably geakhh IHanfd oRdshRaddes Ao Lanpils dRbRulEiELabhinggeat ot
than 15 nucleotides I n | ength, and nost preferably , 19, 20, 21,” 22, 23,
24, 25, 26, c2Vale®; mpdifiedrba3® amd/ot sugar.dddodified ehigoicldotities”scongwibes for
identify_a targe ne of MRNA tp be degr,aded,. A range,of., 19-25 nuycl eoti des
s the iBat copBpls: PaeouRlralicy Wi el o SR RRAVLIEE GFRAFRG TV IR O 4R on can
conpri se pamhdiaddid Welght dreshiEDRUPS BRE BHahi BhydYo uBMBtheSY HoRRIonGnBNA,  or
reconbi nantly produceg RN%, &;g%mg_l | as alt er}Jed )gyN%fbt ?g{& di f;ﬁe&r‘gs. from

nat ur al | y- o@athosphaie Rapiay then® pagidioni Medifird didooncleetides mayuedneiisgntror
alteration qf_ on , pprLe. nucl eot i h alterati inhc

i 1 on'_of AP RuEPaor GG B R Shae TeRL IR S W B, or
to one or nmakdinddeer nal nucl eoti des of the si RNA; nodifications that nake
the si RNA resistant to nucl ease digestion (e. g., the use of 2'-substituted
ri bonuclt@oti des or nodifications to the sugar-phosphate backbone); or the

substitutio | et 1 @BIA? vk Nwith
deoxyri bonu2$ g%tt?g%s%li—sur?ﬁ%?ﬁ%r @‘P émﬁlgn%%ﬂ%géﬁm i l|y8e }LN(I)t irﬁcs: %éstg t he
stability t hdpemiclagiddesayialsecpalytegotyauckeotdddsi ed ol i gonucl eoti des, in

particul ar by introducing one or nore phosphorothioate |inkages. One or both
strands of the siRNA can al so conprise a 3'-overhang. As used herein, a

,, 3" -overhang' dnefieinterfefindRNAADE , SRNANRRLAheRif iRbaf AnaxdigRdiRIgAf rom
the 3'-end of° an RNA strand. Thus in one enbodi ment, the si RNA conprises at

| east oh® 3'molecwde.uefgrably greater thand Oaisigotigenindergthi mers graferatily grrglaides
(1 bonucl eot | fes) or, AEEUINE S I50mbdl ERRLY 187, 96251 Yoo TATSA, 49 about
26, 27, 28, 29, or 30 nucleotides in length that is used to identify a target gene or
mRNA to be degraded. A range of 19-25 nucleotides is the most preferred size for
siRNAs.
20
siRNA according to the invention can comprise partially purified RNA,
substantially pure RNA, synthetic RNA, or recombinantly produced RNA, as well
as altered RNA that differs from naturally-occurring RNA by the addition,
deletion, substitution and/or alteration of one or more nucleotides. Such alterations
25  can include addition of non-nucleotide material, such as to the end(s) of the siRNA
or to one or more internal nucleotides of the siRNA; modifications that make the
siRNA resistant to nuclease digestion (e. g., the use of 2'-substituted
ribonucleotides or modifications. to the sugar-phosphate backbone); or the
substitution of one or more nucleotides in the siRNA with deoxyribonucleotides.
30  Furthermore, siRNA may be modified to increase the stability thereof as described

above for modified oligonucleotides, in particular by introducing one or more

phosphorothioate linkages.



nore preferably from1 to about 4 nucleotides in |length, and particularly
preferably fromabout 2 to about 4 nucleotides in length. In the enbodi nent
i n whi ch wotzhiosvsends of the si RNA nol ecul e conprise a BcTmresloany3st he

| ength of the overhangs can be the samg;pr_different for each strand. In a
nost preferred enbodi ment, the 3'-overhang is present on both strands of
the si RNA, @ drdbofh strmkdeof théessRNA daeragiorporr@mrseaﬁ&npd:léanga&ﬂvssd hegeeh, of t he

Si RNA of the i vention can comprise 3' -over han yI|c acid
(,,TT) or & GP PWFW dehe to at t)Onelq’i’pﬁllI Cll%)%‘élﬁﬁéﬁeé’g ¥léeb f]y of
the si RNA, tdaan KN RGEARNGs GABNE erboRndi, ARk kiraes o%ﬁgjrﬁgi atd@ﬂsft@délBl-On In
one enbodi nent, the overhangs are stabilized by inclu purine

nucl eot i des ovethehg ad fotenbso raboot 69@&*@5&!@% (whisheiocludes; 11 Anﬂ‘é?ﬁbﬁeﬁ\ﬁél Y,

substitution, of eot dj f

substit U%I orﬁi68¥yrﬁﬁ¥[68pﬂ%s5 é?ré%f?’l %rg ra&bﬁy *}ﬁomﬂg bo%‘/berq‘nﬁggggd{f&%s iff 1éheth,

2' - deoxyt hy mhéhe peefelablyt PbrANabaBoawingdesidedin 1aﬁmpandﬂseeuaﬂﬁu1¢pmﬁayblgf RNA
degradation. In particular, the absence of a 2'-hydroxyl in

2' - deoxyt hyrram sBows 2 rbasi ft nYclegtidinda dengths [ dhe Embedimnt dp aﬂ%@ Betht he
3' -overhang ¢ j,4J &%H@m?z[&ll/{ H{o?eaaﬁedw@nsm% 358henafle ARLIPANAL oRERAMS Of

the si RNA can coO estran ed RNA nol ecul es or
can conpri sean bgithgbamerot erffelrmufnr vduhcdurahd\dn(mnmbtepmfdradwnmﬂdummStl’ar e

base-paired and are coval ent| i nked by a t.r ande hai r " area.
That i s10t he’-g¥F8ang BRresnh %g%t&ftsfré’é @*P%@‘w&éﬁlb uigieat @?ﬁ‘f’ﬁr&%qhnect ed
via a linkerg éﬁ%}(l Sople cac-llﬁ},?rah(‘l BKEfe smhﬂcd{itﬁe GREntAh @arp@n\(ﬁ%B@-@%rﬂ&lg%r

non- nucl eot i er Wthout wishing to be bound by any theory, it is

bel i eved t hatf dﬁdnexymyrrpd)dlcactih(,ﬁ’fl"“) bredibgdyleayacid pauoy si RNA nol ecul e is
cleaved intracellularly by the ,,Dcer" protein (or its equivalent) to form
a si RNA of two individual base-paired RNA nol ecul es. As used herein,

., target mRNA"ofdef @8 enhéhcethB\NAabIBiye6f ke 6IRAVA] thed 3t-avegRdngkOdan be also
downr egul ati on. si RNA can be expressed frompol |1l expression vech%ly

Wit hout 18 ¢ tﬁéﬁiﬂglezqdrﬁgﬁalﬁb@grf%@tl§ntlé\ ongsmboditaenti b ayeriRRRS e SRS
ucl oot de 18akg BEY laghilEs Tt R oG] BF phdselink MASHIPES ea (o
any stretch @lﬁerﬁﬂp&dl)ygwﬂiait&htyon of pyrimidine nucleotides by modified analogues, €.g.,
substitution of uridine nucleotides in the 3'-overhangs with 2'-deoxythymidine, is
tolerated and does not affect the efficiency of RNAi degradation. In particular, the
20 absence of a 2-hydroxyl in the 2'-deoxythymidine significantly enhances the

nuclease resistance of the 3'-overhang in tissue culture medium.

The sense and antisense strands of the siRNA can comprise two complementary,
single-stranded RNA molecules or can comprise a single molecule in which two
25  complementary portions are base-paired and are covalently linked by a single-
stranded ,hairpin“ area. That is, the sense region and antisense region can be
covalently connected via a linker molecule. The linker molecule can be a
polynucleotide or non-nucleotide linker. Without wishing to be bound by any
theory, it is believed that the hairpin area of the latter type of siRNA molecule is
30 cleaved intracellularly by the ,,Dicer* protein (or its equivalent) to form a siRNA

of two individual base-paired RNA molecules.

As used herein, ,target mRNA“ refers to an RNA molecule that is a target for

downregulation.



19- 25 contiguous nucl eotides in any of the target nRNA sequences (the
,,target sequence"). Techniques for selecting target sequences for siRNA

are gi verwwoforo/x4npl e, in Tuschl T. et al., ,, The si RNRCU&EPROIGOIIHES
revised Cct. 11, 2002, the entire disclsqsure of which is herein
i ncorporated by reference. ,,The si RNA User Guide" is available on the

world wide web at a website maintained by Dr. Thomas Tuschl, Laboratory of

RNA Mol ecul ar, . Bi ol ogy, Rockef. r i ' 0 SA, zan be
found by actes¥tf§"t eew&sleflgflr%rg Q(ﬁjgll I]‘éggiﬂg%%?x} grg & ni v(’Jétrh g‘IHté\ c&%ﬁ&sgrgr chi ng
Wi th the kewwgdtihg,sits] ANApresdidHf RNes fomsgol Sllnaatiotets ishalpbeaead tebRNA
conpri ses a nucl eotide sequence substantjially identical to any contiguous
stretch of effisiant pher hedfiysutrarpsriperbnusiratideds § BURNfe target nRNA. General |y,
a target;, sequence on the target nmRNA can be selected froma given cDNA
sequence corresponding to the target nmRNA, preferably beginning 50 to 100
nt downst r egiRNA a€cording tb hige Rivediiorecdn bnjardetairiat dny sitetott oftgmpooximntedy t ar get
sequence ca however, be |ocated in tge ‘-untransl at.ed regions, or

n 5 - or
in the regi oh-23csanbgueysenudlentides dyany of ithaiergst BN BTHEASS T nig™8Ft nunber
of techni qug%;ltéﬁ%‘g?‘.zif h%)l?ﬁl%? o se?&itin%lthfge{ REqRhtes fopIsiRNAMMeEgiven, RYA can be

chemcally s e reconbi nantly produced usi ng nethods known in the
art, such asxdrhple ndBusphi Taetiah, yThe oRNA User Geilst' tseised ©cu. 19, 288bIthehed

application 2002{.0086356.0f . Tuschl .et. al .,  t entire di whi ch
i s heretth i ARGFEFHSSEE B W (%Leltsé'ﬁéeép I%Fr"é?%?tggfby , re&?rﬁ%&' f’?ﬁ%g%&rﬁ‘ga {e;r/

synt hesi zed Gigdd*ds BPRBRY drathe Workl @idRGy&atrd Webkite Inttiftathed pydshH Mhoams di t es
and a conventional DNA/ RNA synt hesi zer. si RNA can be synthesized as two

separate, cdwupthdnbaberetorried RdlZedvplssulapBiglogy KopkglellgNknisrawuINeWi t h t wo
conpl enent ary regians, Al t ti Yty S RH?- ; X 1{ePm

r econbi nant Y%:lolrlF’cg:Sg‘r’ ‘écl)ﬁr%iI IC?Ilr;urabzaier Iﬂ\[/ﬁg BYaAscr?‘l snc%ﬁ}.‘eﬁé&g%’g@soﬁi t{aggﬁiga%rf%ﬁoter.
Such enbodi kiteEsiar and Ratchitgdwah der kiyngrd gsiRINA D Thsag rthe sense stramshofithen
reference is nade herein to the adninjstration of

Si RNA or th
i ncor potat i Gresemt SIRRMA GORRSISEh & %‘?Hdﬁc%ﬂquﬁ%‘?p&qsfa%#@f ‘%ﬁﬂt?glbfoe aY¥ onot er s
for expr eSSicQ%@oE%%lrfi{:h bPSJURY R bt B5 AR 1Bo IR T thidet MBNAf Oor exanpl e,

the U6 or H | pronoter sequences and

Generally, a target sequence on the target mRNA can be selected from a given
¢cDNA sequence corresponding to the target mRNA, preferably beginning 50 to
20 100 nt downstream (i.e., in the 3'-direction) from the start codon. The target
sequence can, however, be located in the 5'- or 3'-untranslated regions, or in the

region nearby the start codon.

siRNA can be obtained using a number of techniques known to those of skill in the
25  art. For example, siRNA can be chemically synthesized or recombinantly produced
using methods known in the art, such as the Drosophila in vitro system described
in U.S. published application 2002/0086356 of Tuschl et al., the entire disclosure

of which is herein incorporated by reference.

30  Preferably, siRNA is chemically synthesized using appropriately protected
ribonucleoside phosphoramidites and a conventional DNA/RNA synthesizer.
siRNA can be synthesized as two separate, complementary RNA molecules, or as

a single RNA molecule with two complementary regions.



t he cytonegal ovirus pronoter. Selection of other suitable pronoters is
within the skill in the art. The reconbi nant plasm ds of the invention can
al so conpwpD=e10/a9¢490i bl e or regul atabl e pronoters for expCceEgEP2@0/00f03% he
SiRNA in a particular tissue or in a-pasicular intracellular environnent.
The si RNA expressed from reconbi nant plasm ds can ejther .be isolated from
cul tured ceMltemapvelysiBNAegnali by exprapsedrion Jerpmbioas! cigsular 0f lg%ear
expressed i cel | ul.ar ' f i t i iq4@r si RNA
o cel s i nE AP retaf ole, A7 -SRE8 PO EERT AR MRRIRAS 48 HEMNE] Cied
froma recoghioRéing @ aben glesint havermbnt wheaepefeehes is ompleniEmeiar yo RRA

nol ecul es, or as a single RNA nolecule with twa C enentary regj.ons.

Sel ecti on ofdpimgrties ofiisiRMAeor dhe angnrpraiiony of; ﬂ%&PA rfgfon(?gg%l’acﬁﬁgfl?%erti ng
nucl ei ¢ aci e ' InBRNAR AL inRbasdH GomRd

met hods %f g%@?@%ﬁ&%g%ﬁl tgglfgfé%‘g}%?\%%? %)xlrbgessﬁin tlo ?‘hgff:ﬁgﬁl s of interest are
wi thin the pkishid imlideg faraxampleRnie Uarordlls BNge pek I prseaterf sequeness 6hBi nant
viral vectors intracellularly in vivo. The reconbi nant viral vectors

conpri se sedfifetre %Vdﬂ%sﬁéo%ﬂ I'si RNA and any suitable pronoter for
expressing the si RNA sequences. The reconbi nant viral vectors can al so
conprise inducible or regulatable pronoters for expression of the siRNA in
a parti cul aSetecgsuef athei suitablsaromotersis wighin secskill imtheesty iIhg ARMMPINENRNA can

be expressed fro econmbj.nant wiral vector ei r o &
conpl entht arpﬁiasﬁ‘\& %F‘%érmeB on'gan 4130 Lo ﬁ%ﬁ lgldﬁ%kfeﬁlrg%g?%%?ﬁﬂta wo
conpl enent akYplegibi0 s thesiREAMin Ppaticdlar tzewpbt drsa phitgalar antragmdlujgrept i des
and refers to substances conprising two or nore, preferably 3 or nore,
preferably #4ngworperd, preferably 6 or nore, preferably 8 or nore,
preferably 10 or nore, preferably 13 or nore, preferably 16 nore,
preferably 2 1 or nore and up to preferably 8, 10, 20, 30, 40 or 50, in
particul ar 10R $iRINO eapiess:dj fromectcombalaantplasniigs papteitier berisyatedhizomer m
,,protein" refers to |arge.peptides, preferably to peptides w.th r.e than
100 ami A acHHUiedst é’él?r%%ﬂf?“ iSYIStﬂ&ﬁé’ryEtFtaP‘E?égtt8¥mq9£p85tﬁa82%ef e%glg%d
,» Proteins” ;ac £ G¥RAYYTRe 880f recombinant plasmids to deliver siRNA to cells in vivo
is discussed in more detail below. siRNA can be expressed from a recombinant
plasmid either as two separate, complementary RNA molecules, or as a single

RNA molecule with two complementary regions.

20
Selection of plasmids suitable for expressing siRNA, methods for inserting nucleic
acid sequences for expressing the siRNA into the plasmid, and methods of
delivering the recombinant plasmid to the cells of interest are within the skill in the
art.

25

siRNA can also be expressed from recombinant viral vectors intracellularly in
vivo. The recombinant viral vectors comprise.sequences encoding the siRNA and
any suitable promoter for expressing the siRNA sequences. The recombinant viral
vectors can also comprise inducible or regulatable promoters for expression of the
30  siRNA in a particular tissue or in a particular intracellular environment. siRNA can
be expressed from a recombinant viral vector either as two separate,
complementary RNA molecules, or as a single RNA molecule with two

complementary regions.



are used interchangeably herein. Preferably, the proteins and peptides
descri bed according to the invention have been isolated. The terns

,, 1 sol at SWORPOU4Y0 or ,,isol ated peptide” nean that th@CpEPREV/A0WSS peptide
has been separated fromits natural enwigrannent. An isolated protein or
peptide may be in an essentially purified state, The term,,essentially
purified" mBhnderhapentide” sPopEses Bheyednd Belypeptidss and rafars te sustyrcest her
subst ances . Whi (I i in. i i ot ei ns
and popt 1 deture il il byricpe REREIAY 3brdord iRl 4 F MpG pralR T 21

i mmunol ogi cat ntwre,dprafpnaidy i& oassary, prefaablyhtd apeandrer preféablyel horamdrepept i des

descri bed accarding to the invention nay be isol ated from bjol agical
sanpl es sucﬁre&@a‘?lb’gédéor_ﬁr Pr&@r?ﬁﬁgﬁéﬁéﬁ‘ﬁf‘é@géﬁﬂo Hﬁer_ P@&H]Q %Q?’p’?)eégé?ﬂ
reconbi nant ky fnnpa?}ia}féixr {6 b&iide afis PSiRed esvzﬁ&hg YPLLSHRXBERASTHE (St ens.
For the purposes of the present 1nvention, ,,variants” of a protein or
peptide or gfrotein aefaotalergt metjden peeferhlyrtopepadasnwitlagiode thasdi0fiaprino

variants, am.no acid deletion . variants and/ or i no, aci,d substitution
Variante, Afifceabich MRS prieo 66 1E e stRies: pETAReRS, S apppymS ah
car boxy-t er gleNakd fistRAsea)f halet® | Nsertions of single or two or nore am no

acids in a particular amno acid sequence. In the case of amno acid
sequence variants having an insertion, one or nore am no acid residues are

_ | ving an insertion, one or | el d a
R R g e L

possi bl e. ABtdwoisahited. ddleeteins , saldtah potein? ot hadodaie® pepgiede byneamehateh®val of
one or noream no acids fromthe sequence. Am no acid substitut i,oqr} \é%\ri ants
are char act BlateiBPrifepte hanbeehpeparaied g ity nahualsatyionmenh e dsH@fidved and

anot her res hg}ﬂ%g Itbg'g&?nﬂ@ 265 69id 9n 'erss':eﬁBLlﬂf Surifit TS%'E& NAR {efmd] &by t he

nodi ficatio n posrtrons I1n the amno acid sequence whi ch are not
conserved bptnfal? means! thetoths ppoeireonpepidepepsiedeallyafrdé of other sepstamieng ami no
acids with ot havi.ng ,si m | ar erties. Preferably, am no acid

er, .ones r o
changest3 n ﬁ’ﬂtg‘t"él’i“ﬁh {#at ?ﬁﬂ?lgggﬁ%nﬁm%‘%ﬂé’?‘iove amino aci d changes, i.e.,

substitutions of simlarly charged or uncharged am no acids. A

Such proteins and peptides may be used, for example, in producing antibodies and
in an immunological or diagnostic assay or as therapeutics. Proteins and peptides
described according to the invention may be isolated from biological samples such
20 as tissue or cell homogenates and may also be expressed recombinantly in a

multiplicity of pro- or eukaryotic expression systems.

For the purposes of the present invention, ,,variants” of a protein or peptide or of
an amino acid sequence comprise amino acid insertion variants, amino acid

25 deletion variants and/or amino acid substitution variants.

Amino acid insertion variants comprise amino- and/or carboxy-terminal fusions
and also insertions of single or two or more amino acids in a particular amino acid
sequence. In the case of amino acid sequence variants having an insertion, one or
30 more amino acid residues are inserted into a particular site in an amino acid
sequence, although random insertion with appropriate screening of the resulting

product is also possible.

Amino acid deletion variants are characterized by the removal of one or more



conservative am no acid change involves substitution of one of a fam |y of
am no acids which are related in their side chains. Naturally occurring
am no aciwe 2are9general |y divided into four famlies: aeCuiEP2(la®prss at e,
glutamate), basic (lysine, arginine, -hissti-di ne), non-pol ar (al anine,
val i ne, leucine, isoleucine, proline, phenylalanine, nethionine,

t r ypt ophan) amg@ecdcigsdium §edeawdnge- (gl yci ne, asparagi ne, gl utani ne, cystine,
serine, threonine, tyrosine) am no acids. Phenyl al ani ne, tryptophan, and
tyrosine are sonetines classified jointly as aromati c am no aci ds.
Preferabl y nhenéagidesmibedtutiomivasisnts \are pharhaerddedyby deleaitt ghebebidaenn ahgi ven
am no aci d sequence_and an am no acid sequence which is ai var.i z%nt of said
gi ven ami noSeaeFRredsigsismovad pnd prother nedidus beangdnssited By itpigcen freigienee goy
pr ef era y t.. t 04 4- ¥ . Q0o .

ot oranl y et/ EEE B aaiGepPneBERelhThaIon Iy A iRt KMtk o,
identity isagimercopseta bétweef droneloggis gmowinsadr peptides abdot t@@gplating east
about 40, at | east,6 abqut 60, at | east ﬁbout 80, at |east about 100, at

| east about 2P acids Wighatherppsshayng similan pIgRaries oyt 160, at | east about 200

or 250 amno acids. In preferred enbodinents, the degree of simlarity or
identity is given for the entire length of the reference amno acid
sequence. TRefgeblyi dmincancldaghangesaii projein ivanests dige conseevativeraminonayd be

readily prepared with the aid of. knhg pepti de synthesis techni gues, such
as, fort%xa g?s’bV"sB‘fl?sﬁtLﬁwggeOfsvmlﬁnégi %qpa(%gir Pl ?‘{Jingﬁ e gglzﬁo aa‘ﬁlgﬁs?s‘m | ar
nmet hods or bynseRaaMdhmaivt adRNChirmRi ipvdlaéd substithtien EBh WF atfhdily of abiido
sequences for preparing proteins and peptides having substitutions,

i nsertions asidyiahigh yrgelajed inedeir sideichains Nawrlly RcaypBe saNneacigs ar¢ 1989)
for exanple I o |MERE . i LYes, r I d

pepti des ar éél?retg)%lf}??@gie?olrn #2?%4: prob%sﬁ%gldgﬁgﬁ Sﬁg{t)%tlg’d lélt 13 h%g&%g{tﬁsg%fi ons

i ncl ude any axgfréing,c aistidind),f inoaipotar dalaehinanpulise $dueglee Bolemeihe,i praine,
substituti ongﬁ,r g?il etions, and/ or addjtions, of anay nol ecul es associ ated with
the prot®i nPBMYEHRIRYEnelRigRnca EYRIP Ay tdaynedarged potar (g 8"6r 4BPBEEIns or
peptides. THRdfnE) cySttel VNKE thAloAtheS 4y RRER) L omitld ackBCIPHRARalmRRN Cal
equi val ents~of said proteins and peptideS. Preferably, a noditfied peptide
has i ncr easgupophdi, hid fyrasiod ane sometiows etssified fodefbnascdrpmatic amino acids.

Preferably the degree of similarity, preferably identity between a given amino acid
20  sequence and an amino acid sequence which is a variant of said given amino acid
sequence will be at least 70%, preferably at least 80%, preferably at least 85%,
even more preferably at least 90% or most preferably at least 95%, 96%, 97%,
98% or 99%. The degree of similarity or identity is given preferably for a region of
at least about 20, at least about 40, at least about 60, at least about 80, at least
25  about 100, at least about 120, at least about 140, at least about 160, at least about
200 or 250 amino acids. In preferred embodiments, the degree of similarity or

identity is given for the entire length of the reference amino acid sequence.

The peptides and amino acid variants described herein may be readily prepared
30  with the aid of known peptide synthesis techniques such as, for example, by solid
phase synthesis (Merrifield, 1964) and similar methods or by recombinant DNA
manipulation. The manipulation of DNA sequences for preparing proteins and
peptides having substitutions, insertions or deletions, is described in detail in

Sambrook et al. (1989), for example.



According to the invention, a variant of a nucleic acid or amno acid
sequence, a substantially corresponding am no acid sequence or a fragnent
or deri vavoweld4@opepti de preferably has a functional pcomeedarg/o0fo3s he
nucl eic acid or am no acid sequence, _thg am no acid sequence or the

pepti de, respectively, fromwhich it has been derived. Such functional
properties conprise the interacti-on with anti bodies, the interaction with

th ti i th l. ecti i i i i d
oyt o nacroting Ko HeoR it R aives b PRERY a8 AR Fe HodiEeBl 00
aci d sequenggmsa oFUPRhARS | AHldl Yep@ddse RAdinit@ifadHitioas aigtlhds egue ruhemddal a

fragment or derivative of a peptide is immunol o‘gl@(ﬁqal ly equjvalent to the
nucl ei ¢ aci ehagificationoand icompsigeesingle o aiplgo sekstigntiongy dalelony apfor
peptide,_res tively, fr Lchod b . e i ar | dinent,
the functi oﬁg‘ﬁﬁﬁ?sop%r?‘n ing(gpg(g\m%srrr%gr?t&agbglls @gﬁl g?%g%?ﬁp OB\ %ba??ta ?’08@? property
i s the abil ichpohpdrhesmMipidsoaml/ex préteins MriCpemidesulTas tand, ,dehiengévedpplsopri at e,
generate an inmune response, preferably by stimulating cytotoxic..qr T

hel per cel | §xtepdy @ gtk duncgional P’Eﬁ%ﬁcg\aﬁﬂ‘i‘lﬁéﬁmﬁr g?é?‘&b?’%’@é%ﬁf’&s%@“ ®Sequence
of at | east | arti arga thafd iBbrel&aStstaflityatand®RStindkaseat | east
15, at IeastPQerS%aBg{’) Iaearg?al%dofpegﬁseast l50r,e conssecutliyveanan‘i n(;naci ds of the
tunmor anti gemmufoferagiteent of a tunor antigen preferably conprises a

sequence of up to 8, in particular up to 10, up to 12, up to 15, up to 20,
up to 3B%0or up to 55, consecutive am no acids of the tunor antigen. A

fragment of s LR (Pl 868htion, RNaFigitaT a/nacldldlabidodr dmRotd¢itDseqasiidegan whi ch
may be presented with IVHC nol ecul es and when so presented is capabl e of

sti mul at i ng sabst@itially mormesppdingearmingfasid: saguenesgPreh fragmenton derbtidaof gen are

suitable for _the stinulatjon fQXxi - ey, . i N Vi .qal so
for the prodikY¥ eoﬁreg?raé& pi&%dgg{"ré(%)%glt ?ﬁ’@?ggedg %%ﬁ%@?’f %isoélgfrﬁ ﬂ%oﬁg&d

t her apeut i ¢ saglepté,MRe S AGd seduenitey Or therieptide, aesectivelyofmdrai whislpéchdsi
anti bodi es specifically binding to the target protein can th repared by
var i ous18t arbgen deriyas Sysle functigpal RreperisseAINRIISe thEARIEECHM, I rf'{g‘ingggie%s: A

Cockhesl, AU Ry B by Shpelerd ottt re ot
| SBN: 08796%3il42ndnd enziinitigadiiviiybbroresembodisiont, atvarigni\efrauaicleipaeidalsl e
amino acid sequence, a substantially corresponding amino acid sequence or a
fragment or derivative of a peptide is immunologically equivalent to the nucleic
20  acid or amino acid sequence, the amino Aacid sequence or the peptide, respectively,
from which it has been derived. In one embodiment, the functional property is an
immunological property. A particular property is the ability to form a complex
with MHC molecules and, where appropriate, generate an immune response,
preferably by stimulating cytotoxic or T helper cells. A fragment of a tumor
25  antigen preferably comprises a sequence of at least 6, in particular at least 8, at
least 10, at least 12, at least 15, at least 20, at least 30 or at least 50, consecutive
amino acids of the tumor antigen. A fragment of a tumor antigen preferably
comprises a sequence of up to 8, in particular up to 10, up to 12, up to 15, up to 20,
up to 30 or up to 55, consecutive amino acids of the tumor antigen. A fragment of
30  atumor antigen is preferably a part of the tumor antigen which may be presented

with MHC molecules and when so presented is capable of stimulating a cellular

response.



Protocol NO' by Edward Harlow, David Lane, Ed Harl ow | SBN 0879695447.
Thereby it is also possible to generate affine and specific antibodies
whi ch r ecwOnow9epl ex nenbrane proteins in their nati PETEPROMOANGF sa et
al., J . Imunol. Mthods 229: 35-48, 1299, Anderson et al., J . Inmmunol.
143: 1899- 1904, 1989; Gardsvoll, J . I'munol. Methods 234: 107-1 16,
2000) . Thi s Preferred fragréemtsibfia turedrangigen ausr suitable fortha stimutationfof ghitatexiei es

whi ch are tq be used therapeutical but .al so f.or many di.agnost.i

appl i cati o_ngr.' lyfr}??‘??ﬁtgs P’e%‘ffg ,tafS_ fjf’gthﬁdggﬁhbqné’nto(g ef(ﬁ?ﬂi{r%?{zagdﬁ%f%ﬁ%tﬁ Tihol e
protein, w tl}k}nﬁﬁc?ﬁé@%rlt%ﬂ{ermbﬁb%Qrﬁﬁquﬁﬂ§ﬁﬁe>@$iv‘6€|| as with cells which
express the target nolecule in physiologically folded form Monocl onal

anti bodies are traditionally prepared using the hybridoma technol ogy (for

technic detai |l s see: Monacl.enal ... Ant | 1:8S: -Pk- i gal h" b
b | p. ShepRumere i ee pun apeids PR BRa LU RERE ko Rl i RERRRAR DY
Laboratory Wanwel prepareddyHadrlovg, stddaidl ptoaBsses; SR, f618a32mH3d,4 Monodlsnailg

Anti bodies: A Laboratory Manual : Portabl e Protocol NO?P?F/ Engngﬂ)gl ow,
Davi d Lane, /mibpgies:ofyPrasticel @Bmge@smlihﬂlp@h%hek%&ml% g il | part
of an antib ul . a .S b I hndi

ot Pbody 1 0 PPEITEEE Anyibie AN MEaioh® MAKABE FUTIRON, DRl [uftS
Foundat i ons ISBNM@BS9693 I2uand adysingVAstyboslieSons , LaburatpryNeManvmil k PoRablet , | .

1991), Essential | nmunol qgy, Editiop, Bl || Scientifi
I(Dubl i z:a%i’ zig)?OtIG;l‘?loN wgﬁﬁg%ﬁb Hagﬁﬂ’ :'—Ei‘alv(r‘)‘g&iaaﬁgﬁgﬁgﬁriof“bﬁégﬁlahﬁ%% &ttectors
of the corrph%'aff’e%ik/ £aRCALS RYLibRY € NRherafty @RI ahd spESifi8 SahtiboBRts NGhicAN

anti body fromwhich the pFc' region has been enzymatically renoved or which
has beenpr odemedizai ¢dvaplex tthempf@pe preginsnin theie npied fomadAremp ot 2.f Lagnent ,

carries both anti i nding. skt&s a,c | et nt i Si; g% | /, an
anti body fr Wﬁogﬁoﬁﬂﬁﬁ%ﬂ?eéﬁéﬁ’ 18005 AR8E o shab %a#’?’ﬁxrrloelm%%'d?gérdv\hi ch
has been prqgugedosy;t GadbvaiRi X MreniRy Muthddsf 234 e)7t nla2066R Thiagiseint ,

carries one antigen binding site of an intact antibody nolecul %
Fur t her &Br e partigylary edgvant SoE dhei Rreparatien (v antdbadiss Bauld s ght PEhAEA of an
anti body an : V¥ chai b j In' ®iErdpeit ¢ &S Fd.
The Fd fraggr%%?éetuggén)g’@tnmglgon}f%e]?%#ﬂidg%ﬁ% gﬁ"gfl ﬁlgﬁldtapglg%yn speet

possible to immunize with the whole protein, with extracellular partial sequences

as well as with cells which express the target molecule in physiologically folded
form.
20 -
Monoclonal antibodies are traditionally prepafed using the hybridoma technology.
(for technical details see: ,,Monoclonal Antibodies: A Practical Approach” by
Philip Shepherd, Christopher Dean ISBN 0-19-963722-9; ,Antibodies: A
Laboratory Manual” by Ed Harlow, David Lane ISBN: 0879693142; ,using
25  Antibodies: A Laboratory Manual: Portable Protocol NO” by Edward Harlow,
David Lane, Ed Harlow ISBN: 0879695447).

It is known that only a small part of an antibody molecule, the paratope, is
involved in binding of the anﬁbody to its epitope (cf. Clark, W.R. (1986), The
30  Experimental Foundations of Modern Immunology, Wiley & Sons, Inc., New
York; Roitt, 1. (1991), Essential Immunology, 7th Edition, Blackwell Scientific
Publications, Oxford). The pFc’ and Fc regions are, for example, effectors of the
complement cascade but are not involved in antigen binding. An antibody from

which the pFc’ region has been enzymatically removed or which has been



specificity (a single Fd fragment can be associated with up to ten
different light chains, without altering the specificity of the antibody)
and Fd fregreme449hen i solated, retain the ability to BCHEPROANBDI t Ope.
Located wi thin the antigen-binding partggpf- an anti body are

conpl enent arydet erm ni ng regi ons _(CDRsR which interact directly with the
anti gen epi popskicehavithoantwopke’ riggionn seferpd Yo \ahi (A ha fiagment. agiesdrath ar y

t t f th t . th t Fd.. 20t i dth
L oht  chai neBreRRT oG bR, orieie ek B el AL SRS GINRRS | 0
FR4) which gie F@e%r%t BEk bBereatbyraasRllpyrehivved srowhlohmaay deyn gedduced ni ng

regions (CDRI to CDR3). The CDRs and,_i1n particular, the. . regi ons and,
still rore pathoutsaidFe jegiomeefemedta asgiabriragmanpcapienpe @aUesn Ypdingsiponsi bl e

to a large s . j ficity, - r.egis i an
ant i bodygar g)%éﬁéq%\k%&t% g“@a‘ﬂ?%@%%@@é%%%&%gﬁsIcggé@gag{\osva lggﬁ e

anti bodi es Wotifd light sl ofrancartibblie raadtpaspefitkei ledat'y ,chaint of sdid aspbedy,i city
the dovel opFERTeafo, ehifrilzolt GHETBBHTES (1 T P HONRIR Pl od e
coval ently gh{t{?@%% & QHER ¥4 Ba?ﬂgﬂtoéran':&( Res6eiafe@OMAN S tE B AfkaGentalight

functi onal As”anot hef exanple, WO 92/04381 descri bes the
product i on ahainsseithdut rlteeng tled spasifiaiy e&tiie antibodi)i angl Féh figigmentsatvhieeast

part of_the. myrine FR regj.ons have been.replaced with FR regions of a human
origin.1%nt i‘%ﬁ?‘gﬁ%\‘n ‘i‘ﬁ%&l IR Wg?mﬁ?ﬁ%"fuh%ﬁli?ﬁef ragnents of intact antibodies
with antigen-binding capability, are often referred to as ,,chineric"

anti bodi es. According to the invention, the term, antibody" also includes
F(ab') 2, Fdlpcated, wihia te frtégprebhindings p%tqué@i%lbo%i%r?%n@ﬁ@%‘éﬂi‘es, in
whi ch the Fc¢, and/or ER. . gﬁgg |1 8- GPR3
regi ons havedeﬁl%lcgfhmrr1 fﬁ Kgneg{c\?\nﬁt{ olﬁgﬁ%ga&g unwg{rlqﬁ%%h%%lng@?ggences,
chinmeric F(aghimewbrk ragior (FRs) whintli maintain whé edrtitdyestRittana défothe GiaRhtopad/ or
CDR2 and/or 1ight chaln-CDR3 regi ons have peen repl aced V\n%g hor}:ol ogous
human o5 norBnihathes &gudrrement cpfi h? j beavynehalgnand et ighL; dein rf’wﬂggh t he

FR and/or CLR, aRg(BLIi PR/ Bhr | tfdwork regions (FR1 to FR4) which are
separated in each case by three complementary-determining regions (CDRI to
CDR3). The CDRs and, in particular, the CDR3 regions and, still more
particularly, the CDR3 region of the heavy chain are responsible to a large extent

20 for antibody specificity.

Non-CDR regions of a rriammaliaﬁ antibody are known to be able to be replaced
by similar regions of antibodies with the sé.me or a different specificity, with the
specificity for the epitope of the original antibody being retained. This made
25  possible the development of ,,humanized” antibodies in which nonhuman CDRs
are covalently linked to human FR and/or Fc/pFc’ regions to produce a functional

antibody.

As another example, WO 92/04381 describes the production and use of humanized
30 murine RSV antibodies in which at least part of the murine FR regions have been
replaced with FR regions of a human origin. Antibodies of this kind, including
fragments of intact antibodies with antigen-binding capability, are often referred to

as ,,chimeric” antibodies.



chai n- CDR3 regi ons have been replaced with honol ogous human or nonhuman
sequences, and chineric Fd-fragnent anti bodies in which the FR and/ or CDR
and/ or CDRO 208)i9¢498 have been repl aced with honol ogous RGFER200/0MBARHIUNAN
sequences. The term,, anti body" al so_cegqprises ,,single-chain" antibodies.

Non-anti body proteins and peptides which bind specificall é to tunor
anti gens mapceagingde thminvewiine thevipem . gy thedat alse mqh'gietscf(%m Faksdivs pesh.

Bi ndi b f th d ded,
o010 UGS R BRI i RO o depner ot

i mobi | i zed CDRIMafd/0RENRBGRd/BF $igheyhdinlUBR3 esgiohd hige bedtevdpteeposish bl e to
prepare conbinatorial |ibraries of peptides with one or nore am ng acids.

Li brari es ohopelsgerukuasonembemandreucages, Raimesicr b du§§glﬁlﬁ§ﬁ atibgdige
prepar ety AR LRRAESF IR EDIRPSIUPEBRAAR: HIA! AREH ens jﬁe@%nsfhace

di spl ayi'nhg ce and sues expressing tunor a al so be
coupl ed to besr apiactd omdf hegiblgon® ihatnaa sor Mﬁﬁtaabdequd:m:be,l cﬂlmnnbdﬁxb any

| abel that f ti Jtar (i i.d d i
wth a secomaERsHomitsifsdnt yhieacRE st BRgnatd G DrRibantpr dedt £ r
or second |g Iti’a‘?ﬁ-C]ﬁlgTeé: Thivel bneR &e@@&sp&ﬁmgo@ﬁwxn&%aﬁmn (iii)

affect nmobility, e.qg. ctrophoret c nobi | by charge, hydrophobicity,
shape, or osmnqﬁs,yamd':ahm;ralcaﬁd}lfmgmenbant(boal)espnowhxstb the ddprod/er Rt vy,

e.g., affinit tigen, or.io C xation. Suitable as |abel
are striftt ufd ‘gor g@é%‘?b [}ng’ggrhfml%glv%’th ﬁg% ﬁ)gggﬁﬁ{lmlaﬁlﬁ’éln?ni’%rﬁ%mphore
| abel s, radiQjuefdeaPTike k&ﬂ%bﬁibdd&otagblcﬁnipﬁbﬁ Singlk-ehanaiitbodiesbl e i sot opic

| abel s, isobaric |abels, enzynme | abels, partlcle | abel s, in particular

nmetal particle |abels, magnetic partlcle | abel s, polyrrer particle | abels,

smal | or ganig, %s&g} pd gﬁﬂh e fa@{wmhml@@g&% Ins;%ﬁﬁgﬁga?mgmmwg

nol ecul es SUC as C protelr ns or uences

conpri si ng mptdcei antibodids wiied/ wed artordingCiodthe davehtioa. \Hnmdlhlg cabsthresief ect ed
by use of binding agents, Detectabl e labels co llg .in_ a.nonlimting

manner ,1bar F}HH( I‘T‘%)tléf’ p‘ioéi’éiégaff?f exaipplg, DY depaneRic pepiide librrics whishigaut e,
sodi um di at g, @ﬁﬂhl'é}”hﬁ QofthiBh! in? 82 lifhmdBRfdc? A8FtIor soghamdiygigpanoat e

and radio dla no tIC | uding positron emtters such as fluorine-" 18 and
carbon-1 1, liyeanies. lend likesvise possible to prepare combinatorial libraries of peptides with

one or more amino acids. Libraries of peptoids and nonpeptidic synthetic residues
may also be prepared.

20
Antibodies may also be coupled to a therapeutic label for displaying cells and
tissues expressing tumor antigens. They may also be coupled to therapeutic

effector moieties.

25  Detectable labels include any label that functions to: (i) provide a detectable
signal; (ii) interact with a second label to modify the detectable signal provided by
the first or second label, e.g. FRET (Fluorescence Resonance Energy Transfer);
(iii) affect mobility, e.g. electrophoretic mobility, by charge, hydrophobicity,
shape, or other physical parameters, or (iv) provide a capture moiety, e.g., affinity,

30 antibody/antigen, or ionic complexation. Suitable as label are structures, such as
fluorescent labels, luminescent labels, chromophore labels, radioisotopic labels,
isotopic labels, preferably stable isotopic labels, isobaric labels, enzyme labels,
particle labels, in particular metal particle labels, magnetic particle labels, polymer

particle labels, small organic molecules such as biotin, ligands of receptors or



such as iodine- 123, technetium99m iodine-131 and indiuml | | |, nuclides
for nucl ear magnetic resonance, such as fluorine and gadolinium According
to the irwenvicmg4dvhe term ,,therapeutic effector nol eceCe/EPr®EAN810a5Y

nol ecul e which may exert a therapeuticeeffect. According to the invention,

a therapeutjc effector nolecule i eferabl y.sel ectiyvely ided to a cell
whi ch expre §€’é‘goﬁ’éﬁe&f‘ll%i“i§ﬁt EFm?Fﬁa hegionsPLotAng 9F| Geus a}ﬁ]?qlftgﬁﬂ%eé‘rce%gents,

radi oact i veed .%h@@&k%gidgﬁﬁ@/&'%%o 19X k&iRdues WIS @l e Rtectdd BY Ubd C
drugs, etc. Anticancer agents conprise, for exanple, am nogl utethim de,
azat hi opr i nef bibdiegagaits eta[Hestctabldhlabels camprise ima sionhmijtingthanmgnihacium
cisplatin, cygcl ophospham de, cycl ospor.i,ne, ,cytarabi di ne,,. dacar bazi ne,

dacti nonyci ﬁ?{&éf'au’r?ﬁ?_ lﬁ,acéq)xb‘%l%ﬂ?l(‘fi _ﬁ?ldt a‘%?!ﬂ“?mef%) 8 icfé)fl?w u@,ﬂ%{}f)gg, |,

i nt er f erson- geol AIRS i difzo €T GRRIZARIIE, NBdiuRe tthidphfoedd @nd 'Faliidt aiagnostic,
procarbazi ne HC, thioguanine, vinblastine sulfate and vincristine sulfate.
Ct her ant i caabdingapesitren gmattere sweh 198 dludripe- Iy ammpcarbon 1 GEaFENCBHEEIS | man,
, » The Phar nacgl ogi cal i Thepaneut j.cs’ Edit]

MG aw Hi |1 5YMn ngoﬁrhe'%ttl%gﬁegr- %gt gédléil%k%%lpnlggwag }c‘j‘%@ﬁ? sfor( Paul

Cal abresi a1 uegnétic fRakmee,)sucH axflosrineandagadpliniugi. ns such as pokeweed
antiviral protein, cholera toxin, pertussis toxin, ricin, gelonin, abrin,

di pht heri a exotoxin or Pseudononas exotoxin. Toxin residues nay al so be

hi gh eney 9y &L &t B%o! @diiRPEbh h 83are e direfr md1Ecdi& Meand BALT

hi st ocoq(r?ripat ?‘g%cfr?ftnggtgoﬁgllgi%%gb’ fh%I\ﬁll(-)l,ﬁ ’Ttnc?lﬁeges MIC C| aés?s i~ and cl as}g Il and
rel ates to moteniel ekichf myenesripa eabempetitic efféctyv Actaidingt ts theMuQeptiatt,ed ns or

nol ecul es are involv i n signali.ng between ocytes, and anti ge
presenting therapeutic eH{grioR MelrGHiR S r@ﬁ%ﬁ sse%ggffqﬁcg%‘gedpgoptai fﬁlL ‘%H‘tl‘}‘
presenting E)gtﬁég_séé)f)né' SERPRA hirkdt Qﬂiﬁgnscﬁld incREIBH bR ant ek @RentsMAdidretiee ul es
bi nd pepti de ar processing conpartnent and present

wthin an intracellu ( ( _
t hese pepti thdineelabelbpd compbunds, doxiant ¢yjesiatir es htolyily émigh.seteoAnfieansghi ti on

by T ceI%Js. The human Cregion al so [ HLA nd a : sone 6
and i nciude®H ecoé?piésgg\%ra?ﬁ%ngiéaggqoﬁ}uﬁeetg?%r% %{h?f’ erg%r elggwgégcsg#g%gi nent
of all aspegisulfah, thenistuenthlorntuclVHCispitias wyelopBospharhidd, rptiespdrine,
, , Reduce" or ,,inhibit" as used herein means the ability to cause an
over al | cytarabidine, dacarbazine, dactinomycin, daunorubin, doXorubicin, taxol,
etoposide, fluorouracil, interferon-o, lomustine, mercaptopurine, methotrexate,
mitotane, procarbazine HCI, thioguanine, vinblastine sulfate and vincristine
20 sulfate. Other anticancer agents are described, for example, in Goodman and
Gilman, ,, The Pharmacological Basis of Therapeutics”, 8th Edition, 1990,
McGraw-Hill, Inc., in particular Chapter 52 (Antineoplastic Agents (Paul
Calabresi and Bruce A. Chabner). Toxins may be proteins such as pokeweed
antiviral protein, cholera toxin, pertussis toxin, ricin, gelonin, abrin, diphtheria

25  exotoxin or Pseudomonas -exotoxin. Toxin residues may also be high energy-

emitting radionuclides such as cobalt-60.

The term ,,major histocompatibility complex” or ,,MHC” includes MHC class I
and class II and relates to a complex of genes present in all vertebrates. MHC
30 proteins or molecules are involved in signaling between lymphocytes and antigen
presenting cells in normal immune reactions by binding peptides and presenting
them for recognition by T cell receptors (TCR). MHC molecules bind peptides
within an intracellular processing compartment and present these peptides on the

surface of antigen presenting cells for recognition by T cells. The human MHC



decrease, preferably of 20% or greater, nore preferably of 50% or greater,
and nost preferably of 75%or greater, in the level, e.g. in the |evel of
protei n ovonrRMAYaoconpared to a reference sanpl e (e.g. PCa/Eranploe1ondt
treated with si RNA). This reduction ar dnhibition of RNA or protein
expression can occur through targeted nRNA cl eavage or degradation. Assays
for protei nregiqr alseitomedrHindds ddcatedciniclormosen¢ orandrinclitdesvibieictass handrt and

i nclude, for, ex | e, ELI SA, stern bl pt an is for ofejin e ssi on,

and nor t her R2B] gﬂ)qgﬁﬁ" EP %ﬁa@\gﬁ&ﬁgte ‘?ng e’gtsgflaéi ats%erC%RRﬁ.Eherhnev e{ltzgr(%%ﬁ

,, patient” NEAMOSEe&NE & SMOHL A héleculventi on a human bei ng, a nonhuman

primate or another animal, in particular a mammal such as a cow, horse,

pi g, sheep, goat, dog, cat or a rodent such as a nouse and rat. In a .

particularly ef grred. di t patienty i S i.ng ordi ng

to the i%veﬂ{{lg et he t’%‘?n 1€n%¥§1§é%dwpo? I,%%Iﬁc%hgaggl t}gmupgpa?e%) \ééﬁgﬁl y

refers to adedrbsseepfcferahlyadf 2@assr diedter,i mopaprefeeablarofai0% eagire2@Yandt | east

50% or at |east 100% _ The_anount of a,s;\;)%&ance i S, a%sg iegcr ased in a test
FeRt

sanpl e suchmest rdpablygpk 4P%s amgredtotp Vel 8- rigf AP it s
detectabl e | t I 1 t } ference
sanpl e. Accor i%Sastcgﬁ#ﬁgeﬁﬁg\?gﬁ{%%nﬁ?lg%ﬁgkt(g'rg ’%%'Fﬁ)?bﬁ& tgérﬁef%l, \!tvﬁ}rln%)ﬂr?@(ljé)s?eas e"

refers to aThweldduogomror|iekibionf of RAA byr proteih rexpraabiogr et peayf thrduigh

(call ed neoplastic cellg or tumr cells). By ,,tunor cell” .is nmeant. an
abnor mat 0 ceﬁqrg%tﬁ%fn%ﬁévéewggoga ragaq?ﬁcéﬁf%é!f?reﬂr_ggeé'i’ PP &SP 81 f“r’cg?lﬁt i on
and cont | nu%éidtﬁ( Rnafrt fholWReinSthe B And DRludeNifdr Sdagthlé, ELISRVY WEstmh h
cease. Tunors show partial or conplete |lack of structural organi zation and

functi onal bburatiatyatsi fm otein ekprepdemednd herghesn blefting yalkNeser Brot§caloni st i nct
mass of tissue %bﬁgﬁn&y be either benign, pre-nalignant or malignant.
Preferably, a§§a§’§, S5ease according to the invention is a cancer disease,

i.e. amalignant disease and a tunor cell is a cancer cell. Preferably, a
tunor di sease is characgprized by cells_in which tunor .nucl ei ¢ aci d
and/ or t%inoThgrieinyepatica e scascarding 9 thg IRYFNEAR 3 PR as“‘éﬁ“ﬁf‘@gs ed or

abnormal |y ?ﬁ%{a?é %?q%\gglgr AntHiPhn gﬁj’ticu% aanﬁirr{rﬁéll alchng flcoleliRRdeatpig tunor
cell is characterize Y expression or abnornal expression of a tunor
nucl ei ¢ aci dhevpilhoat, dogyoat @ni jogem suckeat 2 friomse and rat. In a particularly preferred

embodiment, the patient is a human being.

20  According to the invention the term increased” or ,,increased amount” preferably
refers to an increase by at least 10%, in particular at least 20%, at least 50% or at
least 100%. The amount of a substance is also increased in a test sample such as a
biological sample compared to a reference sample if it is detectable in the test
sample but absent or not detectable in the reference sample.

25
According to the invention, the term ,tumor” or ,tumor disease” refers to a
swelling or lesion formed by an abnormal growth of cells (called neoplastic cells
or tumor cells). By ,,tumor cell* is meant an abnormal cell that grows by a rapid,
uncontrolled cellular proliferation and continues to grow after the stimuli that

30 initiated the new growth cease. Tumors show partial or complete lack of structural
organization and functional coordination with the normal tissue, and usually form

a distinct mass of tissue, which may be either benign, pre-malignant or malignant.

Preferably, a tumor disease according to the invention is a cancer disease, i.e. a



according to the invention. Preferably, a tunor disease, a tunor cell or a
circulating or netastatic tunor cell is characterized by presentation of a
t unmor antwoenloade4svi fi ed according to the invention w t RCEIERZG10/0010BIC.

, » Abnormal expression" means accordi ngglo -t he invention that expression is
altered, preferably increased, conpared to the state in a healthy .

i ndi vi dual . malighant disssses dand arpmrassilan araanegrsetloPreferpblyy @ damondisease igast

10% in partjcular gt.|least 20%, .at | east. 50% or %, | ne
enbodi ment , SRAIREEE ohyicfﬁﬁn’lrﬂ/% d ?lll’lmélr crilluggl(él’sgght !‘ugcgélte,tar\%g}/lagh ?(rgr essi on

in a heal t hydehiifiéd 8cdosdihe R @5 BventRtie{sed:iadsyed ar hbtomally expreseicaarali ng to
the invention is cancer, wherein the term,,cancer" according to the

i nventi on compereslsor| secikeriting, orsairAaie meretelins _r?ﬁér,ac'ieéiF%ﬁ Bﬁﬁ_ﬁ’reﬁi}ﬂ‘b homas,
neur obl a3t OfRShn fHrlaP TRSesd GF bRla AN GhuclcRHAERIR! whRP GRliger IdiRHeganCEr

adr enal can8er, yr oid cancer, cancer, skin cancer, “cancer of the
brain, cervagakdifgnoeethe iimteatonn®refemblyera thinverdiscass ea, tugwirocelc amcer
stonmach cancer, intestine cancer, head and neck g{;ncer, t%astr iar}t esti nal

cancer, |ynpRCHYNE enmedastatissHBIASFe B terizgd HYeRESIMIELGTC Y 2 AR eas
cancer, ear nﬁ%ﬁ'?démﬁieﬁ%aﬁain%%@e ﬁ@&ﬁgfniwi@i gasl1 e@rcer, prostate cancer,

cancer of the Uterus, ovarlan cancer an ung cancer and the netastases

t hereof . Exanpl es thereof are |ung carcinomas, nmanma carci nonmas, prostate
car ci nonms, | on carci nomas, renal cel.l carcginoms,. cervical i.pnonas,
or net ast aseé‘_gﬁ?ml XRETEEP tYFEY BFCY Rer' ( s SPYeRHT o %tvg?(pnle%sg&fé?m
cancer accohfifg befdifly inMeNedoBombaed apNRE istes i ANkllthiEhasidaRsAn
Particularly preferred ¥um)r di seases or cancers according to the invention

are sel ect ethcreasenin Reprgsséerprafondp i ingrease orloleattt . clarragticularatdgasti cul ar
col on Canceég‘i/og%? gergﬁga'é)%gg &1 1eadlBlo884 3h ofie CRILOARTR! ex@?&%@% is 'rcr)gl[yg@‘hh& cul ar

nmetastatic and netastdtic gastric canc tasis" is
meant the spigaiiests danepwhitebimedsicanniatleakliy gisnals eptessddo anot her part of
the body. The formation of nmetastasis is a very conplex process and depends

on det athnent of malignant cells fromthe primary tunor, invasion of the

extracel | ul ar.daBEbi % 1REP8iERL RPorBing B&hE HHRLNG |s3anb&S Y/KeRin BRMEFARNES 10
enter the bodey ca\yll’t y and vessé S, ar%d then, after being transported by the
bl ood, ,cancer” according to the invention comprises leukemias, seminomas, melanomas,
teratomas, lymphomas, neuroblastomas, gliomas, réctal cancer, endometrial
cancer, kidney cancer, adrenal cancer, thyroid cancer, blood cancer, skin cancer,
20 cancer of the brain, cervical cancer, intestinal cancer, liver cancer, colon cancer,
stomach cancer, intestine cancer, head and neck cancer, gastrointestinal cancer,
lymph node cancer, esophagus cancer, colorectal cancer, pancreas cancer, ar, nose
and throat (ENT) cancer, breast cancer, prostate cancer, cancer of the uterus,
ovarian cancer and lung cancer and the metastases thereof. Examples thereof are
25 lung carcinomas, mamma carcinomas, prostate carcinomas, colon carcinomas,
renal cell carcinomas, cervical carcinomas, or metastases of the cancer types or

tumors described above.. The term cancer according to the invention also

comprises cancer metastases.

30  Particularly preferred tumor diseases or cancers according to the invention are
selected from the group consisting of colorectal cancer, in particular colon cancer,
gastric cancer, metastatic colorectal cancer, in particular metastatic colon cancer,

and metastatic gastric cancer.



infiltration of target organs. Finally, the growh of a new tunor, i.e. a
secondary tunor or netastatic tunor, at the target site depends on

angi ogene¥P2010M9#90 met ast asi s of ten occurs even after POE/EPIOWOI03DF t he
primary tunor because tunor cells or cgwanents nmay remain and devel op
metastatic potential. In one enbodinent, the term,, metastasis" according
to the i nveRi.getastasi dsmeant theiprreahof ancaistellsifeom yp oagInakikg tenpthen

nmet ast asi s I ClF 4 f 3 rj & umr i ynph
node systenﬁgﬂ}hdg ﬂggltfogi%ﬁg {ggrg%)él arog '%ér{gsr%stl%s atYég?%S%b?e)g?gdclg%éné hose in
t he ori gi naldependpon détatlmemasfanalfghanteocdlsitom tHehmimarlyftumot, anvasamcetithe

net astasi zes to the liver, the secopdary t r i s made up,of abnormal col on
cel I's, not 6&KragsHBlarEIatx.\ReNelERqns0 %ﬁeenfiaﬁgﬁali bASERIEN! gEbrAneS ¢ ERtCE al | ed
metastatd C gl 804 2BGY 1anll Vesbdly Cind UL afreP We kilsgortel Ny itk HMION,

met astati c col on ‘cancer 1 ncludes cancer in the ['ynph 'nodes,” cancer in the

| i ver, cancenfiliratidrhef tangegorgaranEmally nthe lprowtineSa any tweoceie. iansechrddyy ai n.
Simlarly, netastati astric cancer .refer.s t,o cancer that has % read from
the st onach™Bo4Ps Saé’t‘fd?“morsé{;gl?ealtarg?tt ﬂge F?Pet“ﬁ% Bo BV SFF TRl HBES cancer

in the | ynphhSRadRSs, offedMeblirsielerd Ber! thy ffmovaRBE Ble Pritndrh @urhoingeausais®r i n the
bones, cancer in the brain, cancer in the peritoneum and cancer in the

rectum A reblipse ermpasnisr orve rengior sndvdayelppparesasiatics pafentel da #8ain by a
condi ti f J; g%:bgg%ﬁ&e ttﬁd.térggg}éfepaﬁ{[agﬁ” B@csc;[rdingqg & mhgipn :r&?{%s R?t 'df's'fﬁnthas

suffere rdi aS’recel velt a successtu reat fent of said
di sease and nagatddisdevatiopdats@ica dicseeass whic i eamhote dene thepatmalystease nay be
consi dered as rel apse or recurrence. However, according to the invention, a
rel apse or eB¢theregiesaldymphngdesystiiease may but does not necessarily occur
at the site of the original tunor disease. Thus, for exanple, if a patient
has suffered fromcol on tunor and has received a successful treatnent a

rel apse or rfaeueliente seeondbry dhmewsiatic tenceaeflike thoscoin thaemgiral tuher.
occurrence of .a tunor_at a site. diff erg{pﬂ; to colon.. A re{a S€ oL recurrence

of a tuhdr ahiHmears fpE<examplesrhahsif Gk CANSST (RRBIYAES 1% B liXer

si tedi ff er entedn@atyNEnok §€nRfle LPDrUbhSINMAcoldh®lis 2otV dbndsmatliviehesd.t e of
the original tunof. Preferably, the original tunmor for which the patient

has recei vedha tumeatinghe liver & thenneailpd togtestatim golph ecaneafppofativer gancer.
different t C}\ctcgr%iggi %oethgfin\t/er}l 1091,r Iin%{ars]f%t;ic tcgftr)%rcaingeraincludes cancer in the lymph
nodes, cancer in the liver, cancer in the lungs, cancer in the bones and cancer in the

20  brain. Similarly, metastatic gastric cancer refers to cancer that has spread from the

stomach to distant and/or several sites in the body and includes cancer in the

lymph nodes, cancer in the livér, cancer in the lungs, cancer in the bones, cancer in

the brain, cancer in the peritoneum and cancer in the rectum.

25 A relapse or recurrence occurs when a person is affected again by a condition that
affected them in the past. For example, if a patient has suffered from a tumor
disease, has received a successful treatment of said disease and again develops said
disease said newly developed disease may be considered as relapse or recurrence.
However, according to the invention, a relapse or recurrence of a tumor disease

30  may but does not necessarily occur at the site of the original tumor disease. Thus,
for example, if a patient has suffered from colon tumor and has received a
successful treatment a relapse or recurrence may be the occurrence of a colon
tumor or the occurrence of a tumor at a site different to colon. A relapse or

recurrence of a tumor also includes situations wherein a tumor occurs at a site



secondary or netastatic tunor. According to the invention, a biological
sanple may be a tissue sanple, including bodily fluids, and/or a cellular
sanpl e ariOrA/A9¢490bt ai ned i n the conventional nanner sBECH/ERZVUPOTBSSUE

bi opsy, including punch biopsy, and byé6aki ng bl ood, bronchial aspirate,
sputum wurine, feces or other body fluids. According to.the invention, the
term,, biol 6‘&65%??%%ﬁft80%g\esodlglrf%lt%(érsasp‘?’%l 3Ss§tetge B’lgeo?fgtaF 4! }; ¥s such
as fracti onpre@drablyOtat Sfidl thinet @4 Whikh SREPh&sht Has PeceRied! Lir€atdehdisand
peptide/ protein isolates. According to the invention, the term

., | nunor eaptimesy yalor andrieriymar ek bitahiflerent s theesitarod thawégingl thmenira cel |
(such as B ¢ell , T hel cell, or cytolytic T cell) wth suitable
stinulation$mPW%ﬁ%8Fg§€§%9g%€g?Ts conpri se CD34+ hemat opoi etic stem cells,
immatures and mature T cells and immature and mature B cells. |If production

of cytolytic or T helgfr cells recognizing a tunor antigen is.d?slred, t he
i nmunor eact Ageordimig tojthe Byarten: adigipeisalsangle may e Ussyg samplerdicluding gen

under condi{j LC vor ' ' j:ald ction
of oyt ol yt1 BB hd P eoBERIE At BE R BBl 1)
precursors maherasuchtas| byt tissud bigdsly, invheling ppode Hidpey,aandaby itaemg bledsi mi | ar
to clonal sglection of the imune system The ter ..rcell” and ,, T

| ymphocyt " bonghigh agpisaif SPEEhgELIs Jegrs i ﬂtlﬂ%ﬁiofiﬁ%e Alecﬂﬁqub%rm dhe | S
(CDA+ T cel |Rinddif tyieh O¥iotoglcdt Shrhplel GlibSncl @ tproc&8dd Biblodital Bariplepr i se
cytolytic T cells. Sonme therapeutic nethods are based on a reaction of the
i mune syst sushofs afrpeitonener, iswateh ofediglogicaln samplesi <. of nefileieageld eed| s such
as cancer cells y\lnitch .grlesent a tunor antigen with class I MHC. In this
connect i on, PRSI X1 01 ogous cytotoxic T |ynphocytes specific for a
conpl ex of a tunor antigen peptide and an MHC nol ecul e may be adm ni stered

to a patient having a tunor disease. The production of such cytotoxic T
| ymphocyt esArcsprdingrto the ipyrasian, e tesamynelgpreapiivened] omeenst 4 6ebwhighi ng T

cells be_ f [ - -RQ% Y i N ells
such aglaégl og @gﬁq% hlﬂ% \Q&@e n %%?n%lhcgeiég% i%(l;ﬂrll’t T g%@?ﬁ@’?é%&?@*ﬂ%% H? acted
with a cel | withi alitapleestpnilstiérh dnooupireactiaa celificompeiae QR34 ehematopoietic

stem cells, immature and mature T cells and immature and mature B cells. If
production of cytolytic or T helper cells recognizing a tumor antigen is desired, the
immunoreactive cell is contacted with a cell expressing a tumor antigen under
20  conditions which favor production, differentiation and/or selection of cytolytic T
cells and of T helper cells. The differentiation of T cell precursors into a cytolytic
T cell, when exposed to an antigen, is similar to clonal selection of the immune

system.

25  The terms ,,T cell” and ,,T lymphocyte” are used interchangeably herein and
include T helper cells (CD4+ T cells) and cytotoxic T cells (CTLs, CD8+ T cells)

which comprise cytolytic T cells.

Some therapeutic methods :are based on a reaction of the immune system of a
30 patient, which results in a lysis of diseases cells such as cancer cells which present
a tumor antigen with class I MHC. In this connection, for example autologous
cytotoxic T lymphocytes specific for a complex of a tumor antigen peptide and an
MHC molecule may be administered to a patient having a tumor disease. The

production of such cytotoxic T lymphocytes in vitro is known. An example of a



propagation of cytotoxic T |ynphocytes (e.g. dendritic cells). The target
cell may be a transfected cell such as a COS cell. These transfected cells
present tWO20W#%4d conpl ex on their surface and, when ®OMER2VOHOINBE h
cytotoxic T | ynphocytes, stinmulate progaggation of the latter. The clonally

expanded aut ol ogous cytotoxic T Iérrphocyt es are then adm nistered to the
pati ent. | nmgthedmdrdifferentiating Tseallscaanry EpndtipxVO-h-96338Adcierally, a

fl uorogeni c_t etraners. of I : j ?Se@ used
for obtaini %aén%l%(g%ril f éngc?éygeggg%? §§§/°t°8{%§}?gﬂfﬁ%£?rr§h{o@$t%§g€ﬂ trraﬁ%éll?s al .,
Sci ence 274a84c8factdPIth Busdinrwlbth Presenfsuthe. cnplex &dd dric Gan 1G98 .
Furthernore, cells presenting the _desired conpl.ex endr i thc cells)

lLex (e.g, d
may be conbPiegagation P GytuesKi qumnlvﬁﬂﬁ%)&i/sfé%enéiFltlﬁéah?%)h%? HABS UMY or
anot her spegi [ i ' f ific
eyt ot oxi%e, 11 § hafiecled PRL R 4 COSTRH TRSE i Bl PARRE AP IR ISRRS
recept or of cdrhplee qur dpagsirédespeli whan Tontgetpd orifh estotenic B lgpinpheqytesnd

optionally humani zed to .a di.fferent extent, and t T.cell receptors thus
obt ai ned t h%‘Hnnt?lr’i%?r%r&l%gé‘HOK}iog ﬂgeef?ge&- r@ﬁscﬁ%r?a?lyf%‘?a‘éc{%gr?ﬁ’lt °%%‘isn°@&?‘§¥ﬁ9oii ral
vectors, infyanshot6tkl sreQfierPalrhiBiicred AD@BYatgnt! r ansfer may then be carried
out using these genetically altered T | ynphocytes (Stanislawski et al., Nat

| munol . 2:962-70, 2001 ; Kessels et al., Nat Imunol. 2:957-61, 2001).

Cytotoxic T, | ocyt.es al.so b en ted in vi in own per
o " ond Grot HoEUBEa B0 PE Puitk Ao ERI T Srafliedied; Horkfelp B RL OF

| / peptide comtetass Thl&ald/septige dohplexeWate usbé férsifginitgi PBcifis widrey o€X pr ess

t he conpl ex, such as irradiated tunor cells or_cells transfected with one
or both genesoipxices Jumphe@itespiAdiasm &t tlondaisnce K44 8X90i Danbargt aknt i geni ¢

pepti de and egant i nol ecul e). Another preferred formis the
i ntroducti o%agfeB?é{égtgg%?g’aﬁdi gen in the formof reconbi nant RNA whi ch may

be introduced into cells by liposomal transfer or by electroporation, for
exanple. The resulting cells present the conplex of .inierest, and are
r ecognized BYrtBgTor S Sl %WB&'&& ithe ﬁiet’f‘_ pfit F’éze'ﬁhfi?‘?‘f{r_ftﬁeﬁe%?d’ba&'gé‘f e. A
simlar eff @&hbfh@@ Wit rbogier 1NpRQTRIsUHaRhy IS 0B BROtREr ShebidsDr
antigen peptide wth an adjuvant 1n order to make incorporation into
ant i gen- pr egegtmeongse) which may result in propagation of specific cytotoxic T lymphocytes
with high affinity. The high affinity T cell receptor of these propagated specific T
lymphocytes may be cloned and optionally humanized to a different extent, and the
20 T cell receptors thus obtained then transduced via gene transfer, for example using
retroviral vectors, into T cells of patients. Adoptive transfer may then be carried

out using these genetically altered T lymphocytes (Stanislawski et al., Nat
‘Immunol. 2:962-70, 2001 ; Kessels et al., Nat Immunol. 2:957-61, 2001).

25  Cytotoxic T lymphocytes may also be generated in vivo in a manner known per se.
One method uses nonproliferative cells expressing an MHC class I/peptide
complex. The cells used here will be those which usually express the complex,
such as irradiated tumor cells or cells transfected with one or both genes necessary
for presentation of the complex (i.e. the antigenic peptide and the presenting MHC

30  molecule). Another preferred form is the introduction of the tumor antigen in the
form of recombinant RNA which may be introduced into cells by liposomal
transfer or by electroporation, for example. The resulting cells present the complex
of interest and are recognized by autologous cytotoxic T lymphocytes which then

propagate.



cells in vivo possible. The tunor antigen or tunor antigen peptide nmay be
represented as protein, as DNA (e.g. within a vector) or as RNA. The tunor
anti gen a9 2b®/ueeessed to produce a peptide partner f®CcTiEPROIMIQAD! ecul e,
while a fragnent thereof nmay be preseniggd_w t hout the need for further
processing. The latter is the case in particular, if these can bind to MHC
nol ecul es. Preference is given to admnistration fornms in which the

conpl ete antigen | ocessed..i n Mivo a dendriti el | ' 1his may
al so pr oducé S%“ﬂ%’l %gq%{ &4t pe ? %V(?lq\s{b sco\%b[%ﬁ%ﬁ?g%r%g}r%gla@%&} $orra gﬁlo@%ﬁ telg%}ll ve

i mmune res pgé}ﬁi@e (Vs an d@fuvast irdbrder tonkke! intapbratiéd it fhtig2A@Peseisendor p
et al., J p. Med. 187:693-702, 1998). In general, it is possible to
adni ni ster eMlse#t epwi pesstidulhe JRMOR ANtigaR roTa Mege ANt gSNa PERItdC e ARY e

i ntraderaral _|nj Fon, for exa : v L8t 1.0 a arried
out 1 nt 1Pano RN Po S o FRVE (e Bt e WUGSIcE RYA- KRS 98er s
98: 3299- 303ant}RAIhay bbgredessedanepiddaed ageprids iphitnersfoartte Hoos!leshle,
treatnent described according tq the invention nma | so.be used for

i nmuni zat i oWhi# a\f%&eﬁh@FW?F@y&ﬁeﬁrSﬁéﬁﬁdi‘ﬁ‘éhqlﬁ tt{er%‘ﬁ? 3% ﬁ’ﬁ&@(/%r_ﬁfesé?% sease
described hefe) e (é%@g%leriﬂ g%ﬁicﬁﬂ@, iif RO b AP Bind e $AE" Bl L UTE Prdfdidngd " OF
,,vaccination” preterably relate to an increase in or activation of an

i Mmune respgeert © administratienforis in whipbsthe bbwplete antigenny precessediél wWve or

testing an jnmuni zi.n fect on cancer. For | e, shuman cance l1's may
be i ntridduc Hai%é“%‘gﬁ'g[@é‘mﬁ}gﬁéﬂﬂ 311%8 péocf‘ﬂﬁﬁﬁ)r(ﬁle edegfrfeg%q[ns%snwﬁﬁé age’gncer
celI's (for gxaepls dmedietiv®inininé W¥Pbnsei(08JendBip AL MBARUAELASTRTIBASUN €
for the effectiveness of an i muni zation by an agent adm ni stered_to the

ani mal . As e Qssendesp eloalpas Exp.oMed ok87:093 TR A PI&X v gensralgityspessile i on,
preferably one, or.nore e i el 1) oget her
with one or “h mésaefrﬁ’ae%?egﬂ%%ra% ;%Hgtu%tlctlri]%%gﬂo?rru ﬁlle;l t?é?g@%@ewo@@g%aq

i ncreasi Ny ajedtidAln® S8 SHowveraitijetint mayp alsosbisaraied ountintrinodalignces an
i mmune response. Adjuvants nmay enhance the inm res b rovi di ng an
ant i gertT es&rQailympredeMalpy ebaliFres Mo 4cae %&%8@)%{9&%@%@%@,

macr ophages and/or stinmulating particular |ynphocytes. Adjuvants are known
and conprise in a nonlimting way nonophosphoryl lipid A (MPL, SmthKline
Beecham, sdpephamasewtivahsorqgSaitiSrsiand héthedsBddrshtingnt dBgysibed SheardngIte ne

Beecham V\Dthge61/n§§n7t%%)rh yQa7sb be used for immunization or vaccination to therapeutically

treat or prevent a disease described herein: According to the invention, the terms
20 ,immunization” or ,,vaccination” preferably‘relate to an increase in or activation of
an immune response to an antigen. It is possible to use animal models for testing
an immunizing effect on cancer. For example, human cancer cells may be
introduced into a mouse to generate a tumor. The effect on the cancer cells (for
example reduction in tumor size) may be measured as a measure for the

25 effectiveness of an immunization by an agent administered to the animal.

As part of the composition for an immunization or a vaccination, preferably one or
more agents as described herein are administered together with one or more
adjuvants for inducing an immune response or for increasing an immune response.
30  An adjuvant is a substance which enhances an immune response. Adjuvants may
enhance the immune response by providing an antigen reservoir (extracellularly or
in macrophages), activating macrophages and/or stimulating particular
lymphocytes. Adjuvants are known and comprise in a nonlimiting way

monophosphoryl lipid A (MPL, SmithKline Beecham), saponins such as QS21



@17, S18 and S-LI (So et al., Mol. Cells 7:178-186, 1997), inconplete
Freund's adjuvant, conplete Freund' s adjuvant, vitamn E, nontanide, alum
CpG ol i gomochmavises (cf. Kreig et al., Nature 374:546- @CTEPIE)/06x0d5 vari ous
wat er-in-oil enul sions prepared from-biggl agi cal |l y degradabl e oils such as
squal ene and/ or tocopherol. Preferably, according to _the inventiagn

pept i des ar ESmidKhne tBrecbarny RQH2Lt (Yraithiihine Ry amp W OT363 373000 Q57> Ds21
to MPL is typi | b - 10, & -1 y D i di
bart1 cul ar Jbar AE B oS ik XsioCer &gty et B01 -8 oo, ik Bipiete S0 1"

typical ly copuairadRGal congldErdund’a adangat, fvitamimBpuionfanidg, tlonglEpG 100
ng. Ot her substances which stinulate an_i nmune res onge of the pati,?nt may
al so be adnpheanusleatides (eof.ikrepgoil pNaturg 374:a%ertpl ¥0°) #8d YarowsWaRI el i n a
vacci natd on k i i ch

oyt oki nes SRS bifghief ol PHHlRIaY, epRRbl: BT Bt J R Rl o
i ncrease t heocppherek Pireferabty, iaoasrdifz toabe imentionf pepBdeearadp@BistadPin 434,

ot 1 ospatsERamsh R SA My gt el o) B MPR TRy A ROR O 6

conpounds cQgR' -gl%?erﬁﬁ’@td-bﬁw 85103 NBAERULEcREOM e d: 1. Foi RémintAkieh tr ot ei ns
or nucleic acids such”as B7-1 and B7-2 (CD80 and CD86, respectively).

Pepti des mahuinengdniandise &realitiondyprasihesontaionRQSed and MPh i sanggifeai nent
nucl ei c acids are adm ni}si) red by ex vivo nethods, i.e. by renoving cells
froma Pati ahut Igemiebeu #§-cation of said cells in order to incorporate
a nucleic acid and reintroduction of the altered cells into the patient.
This generally conprises introducing a functional copy of a gene into the
cel s of a gGubérembstamcesivhich atinjulatd art inowiune regpotre Qfehe priceit mayaalseped cel | s

into the patient.. The functiqn copy ,of . th 2 1S . the f i onal

control of PQ‘&HP%{F%?Hyhé? 89%%@%’%? %X%Eﬁ B St%h og(glﬁees P %ng‘é%lgé%(r?%sogggéi n the
geneti cal | y @lth&F Q@g@lﬁio_lrrﬁ .prop@iiss emt iydrplaashtes. Snslustildnesmeshpeise, afoe known
to the skilled worker. The invention_ also provides for adm nisterin

nucl ei cl@ci @xampley iinterienkind2ngL-¥20r whichnpie, showay tt dngersy the BIiOF‘ifé‘é(g and
2 9etcont ok VARARATEE s B AL A £V GRSt o Vil
There are a number of compounds which enhance an immune response and which
therefore may be used in a vaccination. Said compounds comprise costimulating
20  molecules provided in the form of proteips or'nucleic acids such as B7-1 and B7-2

(CD80 and CD86, respectively).

Peptides may be administered in a manner known per se. In one embodiment,
nucleic acids are administered by ex vivo methods, i.e. by removing cells from a
25  patient, genetic modification of said cells in order to incorporate a nucleic acid and
reintroduction of the altered cells into the patient. This generally comprises
introducing a functional copy of a gene into the cells of a patient in virro and
reintroducing the genetically altered cells into the patient. The functional copy of
the gene is under the functional control of regulatory elements which allow the
30  gene to be expressed in the genetically altered cells. Transfection and transduction

methods are known to the skilled worker.

The invention also provides for administering nucleic acids in vivo by using, for

example, vectors such as viruses and target-controlled liposomes.



is selected fromthe group consisting of adenoviruses, adeno-associ ated
viruses, pox viruses, including vaccinia virus and attenuated pox viruses,
Sem i ki Py0Oesto/osi490s, retroviruses, Sindbis virus and TPCTIEPaGLI0D1085
particles. Particular preference is giyen-to adenoviruses and retroviruses.
The retroviruses are typically replication-deficient (i.e. they are

i ncapabl e of generating infectious particles). Methods of introducing
nucleic acids into cells in vitr r. LN i ' 1.003; Pf

nucl ei ¢ aci %B’ie@?’r %%ﬂ%osdbrﬁg?téggﬁ)rggioﬁ:v[}glt {ée}sé?ortq? g%{: @gstt%rs) 0 Eénl%lg?%lldg aci ds
associ at ed Wi defecldAfromt thansb@s comistiog éfhidenbiiousesyi 4dendassombvade virusagses
carrying the nucleic acids of interest, |iposoneg-nediated_tr s%ect' on, and
the 1ike. |po¥pairasesyuingtudiighBRfCHEHVFUS &Péfaé%ﬁl?é%ie PeX §iTyeAs: §8m§£} &t%hg the
nucleic .aci g {0 BalH G %‘ino‘&@ {iSus Ar{q ’F&'Qzﬂu@-ﬁ‘ﬁ?@%‘aﬁﬁf@ss PaficGRF pr&ereHsed for
adm ni st'ering a nuclerc’acid to a ce (e.g. a'retrovirus or a |iposone)
may have a Bowinvknt ao gedenvontises] and| esroveusdsor Tlex anepbeirusss moteedypicaldich as

an anti body specjfi or surface. ne an rot.ein .the target cell or a
li gand for §PB6§@§(&1{C&W ?‘r?eﬂleéfraéee’tme}ée} eﬂéﬁﬁ@%lpﬁé‘ggﬁbqugtpgﬁlﬁl% 0 or
attached to the nucleic acid carrier. Preferred antibodi es conprise

anti bodi es which bind selectively a tunor .antigen. If admnistration of a
nucl ei ¢ aci Methads| o ogmdesingsnubdeit rasitls priotasilngnbrifidi g i 07y SOPPEER

menbrane protei.n assqci ated w,th endocytosis A i 3t o the
| i posone foFrF‘r‘EF’If‘éFtt’iOBr‘P(%ir’i‘i‘g‘tfir‘cd%%i\gj Fgcwgkgﬁ%lsg %tgtpr‘gc%l%alr?%’ lt%ﬁ%%@%rnﬁéﬁgfg&
possi bl e. Syghs RERIRIEE VEONDEASE, GaRsidionr 6t difesionr withagweatiovet iewsesf whi ch

are specific for a particular cell type, antibgdies to prot ei‘?ﬁ@ hi ch are
i nt er nal i zedarryingthe misleieiavids of igerast: iippsemeanediptsd trapsfection, gn M%e. The

therapeutical ly active .cor d € | Qf he Acimki sligenrsd via
any convent ?rbﬁ 1c;,1§lxjte21}bo:&%€1{f}g,i rge? r?/ﬁ({gnﬁse%tvlglgtrtld gi?re?i%?gusi on. Tlhe _
adni ni str at baiciRy cbigs. darsutledmbotimdnts, sexaripl eseddioalatiministating\emenleit y,

b

intraperitonealy, intramuscularly, supcut aneiousl % or tran (;[ier rrtal lxXr‘ol
Pref erabd y, agifdtPrbaslbée-gr @ FEFMIBBIE CRPIYPAIHIN R %P 8“‘6@ y 61 a | ung

aerosol . ANGiSENGe RHCLEhfIAC dhlaife BT 6 ahl ahbda Rpedint aUr bystaw
orn.

i ntravenous adm ni strati e conpositions of the invention are
adni ni st er echentbrefid protdiv en drectargescellior, a kganddor o eecapionan thertargst self may he

amount  whi Crl])e aigpc;rggr%tsedain o or Elt%gchreg o hE RuQEicPacid carrier. Preferred antibodies

comprise antibodies which bind selectively a tumor antigen. If administration of a
20 nucleic acid via liposomes is desired, proteins binding to a surface membrane
protein associated with endocytosis may be incorporated into the liposome
formulation in order to make target control and/or uptake possible. Such proteins
comprise capsid proteins or fragments thereof which are specific for a particular
cell type, antibodies to proteins which are internalized, proteins addressing an

25  intracellular site, and the like.

The therapeutically active compounds of the invention may be administered via
any conventional route, including by injection or infusion. The administration may
be carried out, for example, orally, intravenously, intraperitonealy,
30 intramuscularly, subcutaneously or transdermally. Preferably, antibodies are
therapeutically administered by way of a lung aerosol. Antisense nucleic acids are

preferably administered by slow intravenous administration.

The compositions of the invention are administered in effective amounts. An



desired effect alone or together with further doses. In the case of
treatnent of a particular disease or of a particular condition, the desired
reacti on woebhsvmiplog rel ates to inhibition of the coursePofi/EPh@OBIBERSE.
This conprises sl ow ng down the progregy of the disease and, in particular,
interrupting or reversing the progress of the disease, Thgz desjired reaction
in a treat mesffectve ampunEarséery to dhe W&HHWEC@&W%I*‘S@FSHE detcdPndir 4 he
onset or a BESEAUHONaBhe b o Rg Wl 3 et tdtadArdeadi 4o,
According to Yhe T nvent! on, lagnosis or treatnment of cancer may al so

i ncl ude t hepsltiaglapsliseaser of fofad particubdr aaditéon, nit alssiasie seantion lpréfavablyl r eady
formed or wll form According to t ipvention, the.term,., treatnent”
conpri ses tFFé@tﬁi)W@ltéﬁ’dOfﬁP%ﬁﬂws%leF ﬁ't? C{}?eé‘é?' ?OIPPrés.esﬁ[géN} %FP%’HT{E%n
effective a f uf OMROShAiAbaRcul itk O ridrdingd @me s bhe

condi ti osﬁ tg%%géstsgeét eﬁ, tﬁe s’elvg)r eness’ of the gi séasé,mghe ?ﬁgfa\?l dual

par anmet ers dfe dikeaspdftieatesired reattioh inga trggmephgfa diseasecal of oemaiditionnmagi ze and
wei ght, the duratiqn of. treatnent, the type.of an acco ing therapy (if
present), tﬁgostﬁe@‘gﬁ BEFI?J‘Uf’Bse(Bfora%me_rﬂeg?%/rgf’f glhe gt S rﬁgPdga}gF%sgt(gr Ss‘a.lé1

Accor di ngl y cofdiforl 26R8rdphg to e GVERASH A 8iAEnGHs driteeatv@Ndfl cAfcerdiaynalss er ed
may depend on various of such paraneters. In the case that a reaction in a

patient is incdugefthe diagnosiy emreatment aficancey srasastaseywhrchdwye dlready formedt i vel y
hi gher doses_achi eved i fferant. .e | gcaljzed of :

adm ni s]tcfat Pﬁnyﬁtrg?/"‘%’e%ggﬁngr htg p arn}r‘gg{elg i ca t%:%?rrﬁg{sei?l |§1rgs o %Sgs

i nvention akgripeafie aabpiophylactid Reaaments batpevendonef f ecti ve anount of the

t herapeutically active substance to generate the desired reaction or the
desired effect. Generally, doses of a peptide of from1l ng to 1 ng,
preferably fyro - g 0 iti feethveRiordiNieseateon the the
adm ni strat ﬁgnggf%ah\&’c e?g&agfggc?%hiﬁg%%) I's desired, doses of from1l
ng to 0. 1nycorditibetd be trodtad abe aoramtss of Sk elisedse, Threindhadwrd paramegers of

conpositions of the.invention are generally.adm nistered. i .
phar mackit i &4 Pajiepb ipeiyding %geaﬁ’SﬁﬁP]g’gé?ﬁ[jc‘?nﬁmboﬁ’aF%@% ety ti}e SUTAHSP %) e
prepar at i onyeJiigent ahERRASMRC &itbhipahY Mg GRIRA} (iP peeseitf BE Spédfia reasiodXi c

mat eri al whi ch does not™'interact with the action of the active conponent of
t he administration and similar factors. Accordingly, the doses of the compositions of

the invention administered may depend on various of such parameters. In the case
that a reaction in a patient is insufficient with an initial dose, higher doses (or
20 effectively higher doses achieved by a different, more localized route of

administration) may be used.

The pharmaceutical compositions of the invention are preferably sterile and
contain an effective amount of the therapeutically active substance to generate the

25  desired reaction or the desired effect.

Generally, doses of a peptide of from 1ng to 1 mg, preferably from 10 ng to
100 pg, are formulated and administered. If the administration of nucleic acids
(DNA and RNA) is desired, doses of from 1 ng to 0.1 mg may be formulated and

30 administered.

The pharmaceutical compositions of the invention are generally administered in
pharmaceutically compatible amounts and in pharmaceutically compatible

preparation. The term ,,pharmaceutically compatible” refers to a nontoxic material



pharmaceutical conposition. Preparations of this kind rmay usually contain
salts, buffer substances, preservatives, carriers, supplenenting

i mruni t y-wohanoiomgosubst ances such as adjuvants, e.g. CepGraregonomBoti des,
cyt oki nes, chenokines, saponin, GW CSF-and/or RNA and, where appropriate,
ot her therapeutically active conmpounds. Wien used in medicine, the salts
shoul d be phidri¢hacioes i mdl infereeinyetli Bhe. adtoneeérthesattive whinphnent eofighe

Compat i bl ¢ SaTcERRAE P dophetdis OBt PR Corbgt cel% y and

phar maceut i eaftby sopdiites,bpfeseatiSespf carfiérs, ki eﬁl@ﬁﬂi’ﬁ% Sithnhhi§-éibahdifg t | ng
way those prepared fromthe foll ow 2(9 aci ds: hydrochloric, hydrobrom c,
sul furic, nisubstancespusdpsordievantsa leed. PG odigpruclentides dyitakingsi eheraokines; ni c,

mal oni ¢, - Suggi N i : K har tigal ti bl alts
may al 505 beg rog%gircg\g (gng %@gﬁ 1?ﬂr%‘\ef!fr{:ft]l’ g@%ﬁ%ta P%’?p%%?%é’ I ﬁ(lg%éé;)r%gﬁ&rlr%’tag lvgal ts,
such as sodicomipsaidss, Wher assd uln saddisn@r tigalsgittinshsaldt $e Ahphacenicel i cal

conposition of the invention nmay conprise a pharmaceutical |y conpatible
carrier. Th&opgryRle. Haweyes, salts ofhiel apeonetrpharmgagsuacyly F%Pfgkﬁfﬁ Baydigdnent

f : ! . . . . . bi hed
or a natur alf?rgirieﬁ{hg:}gfagg%%?hya{lﬁﬂ cdrflp 'lé:%l%gﬁd%é n‘éﬁufégqp?f{éeirﬁbeﬂ[lt conobir ne

in order to cati"on. "Accor to the invention, eterm
phar maceut i PahimacologEatly bhé pbamdcenticallpcougpesbleraltoof fos kindowpgtrisblie sol i d
or liqujd fillers,. diluentg or encapsulating suhstances, which are.suitable
Por adnt i s BEPGHCRS $55a todh: SAHIEL Ao nt SUGMith Ak HaEsHT i)
conposi ti onhodrobRnit "NaHIricORItAESphSspRbLiY, mAlelt, bb@ic, RAlidyHcEEREE, BAMRECUr S

whi ch substantially inpairs the desired pharmaceutical efficacy. The

phar maceut i cedlordargyesinici asids, ehd theeliker Pharansutieallycenmpstiblessalts abdyealbaf f er
subst ances such as .aceti¢ acid in a 1 tric.acid i sal t ric acid
T a calt abh Ppsa et BERT s aBfhihe pRh Bl B0 MG Bl sl G

nmay, where apRidwhisalicor @l@omaans.ai n suitabl e preservatives such as
benzal koni um chl ori de, chl orobutanol, paraben and thinerosal. The
phar maceuti cal conpositions are usually provided in a uniform dosage form

g][‘d may be Py 5RANGCaPed BB on SR iRGniSE md AHRGRY bhnatATRAfY t 1 ons
compatible carrier. The term ,,carrier” refers to an organic or inorganic component,
of a natural or synthetic nature, in which the active component is combined in
order to facilitate application. According to the invention, the term

20  ,pharmaceutically compatible carrier” includes one or more compatible solid or
liquid fillers, diluents or encapsulating substances, which are suitable for
administration to a patient. The components of the pharmaceutical composition of
the invention are usually such that no interaction occurs which substantially
impairs the desired pharmaceutical efficacy. .

25
The pharmaceutical compositions of the invention may contain suitable buffer

substances such as acetic acid in a salt, citric acid in a salt, boric acid in a salt and

phosphoric acid in a salt.

30  The pharmaceutical compositions may, where appropriate, also contain suitable
preservatives such as benzalkonium chloride, chlorobutanol, paraben and

thimerosal.



the invention may be in the formof capsules, tablets, |ozenges, solutions,
suspensi ons, syrups, elixirs or in the formof an enul sion, for exanple.
Conposi t iwo0suivabl e for parenteral adm nistration usuaChiEPe@opoiose a
steril e aqueous or nonaqueous preparati of the active conpound, which is
preferably isotonic to the blood of the recipient. Exanples of conpatible
carriers andhephwamrcsuticad cRnpgeitioso hrgt usnallppdviidat mnd onidomh dosaghlformde

solution. In addition, usyally sterile, fixed Qils are used as.sol ution or
suspensi on ARG Oe Prepgrsd iy %B"“H}?]S KQQYVR g Fﬁ-aﬁhquil}écetuzlf?%l, compositions of

, , CONPI i SestiOPlenSbAImai N iNS@E fotm! B ScapP@ied, | abRltd, OB zérpeb akk6MutibAs, speci fy
the presence of stated features, integers, steps or conponents but does not
precl ude t heuspersiensc eywps,&didirs poin e fgneoiosn ervlsiont fesexdmpleur es, i ntegers,
steps, conmponents or groups thereof. The nere fact that certain measures
are recited in nmutually different dependent clains or described in
different edoafposiiohs sigblenfor panetiteral @dinifbiraticro WRialigt éqtipide b haerle
measures cannot be used to advantage. However, the term_ . .

., conpri sesAEERIYP 0§ INGYaqULOYS Preparaliga Ofdhe gaiive serapewrk vdtichi prefaablyed
features, i¢ n ' [ j scri bed
o det ai | by PRRL: F S PR ine AERARA E Farp UF oPLGHERIIC EUABY a0 sbR S

i Il ustrati oarepRinpes esluiod @ideisotwniareaditimt chibgdé isofutipngIn &@iditign,t osuallg
description and the eﬁagﬁl es, further enbodi pnents . which are |ikew se

i ncl udekl i nSERL X ALS B UsPd aniuien) ¢f) WSPHESIRANedii M ed wor ker . Fi gures:
Figure 1. The nucleic acid according to SEQID NO 1 is expressed in nornal
and cancerous colonic and gastric tissue and encodes a plasma nenbr ane

prot ei n whi dthshosldobe smphasizedethat thel termh ,.cempysasfcomprising‘ swheasused)in Bhidpoi nt

35 cycle RT-PCR.in normal tissue nd _colon cancer, B) Quantitative 40

Cycl o r eal - EPTRGRRORGRIRGR b R Peieencipt SRR feptos HRs Ll o

real -ti me REoRpbhdnts B @dksGR Rdcl@ledthg itdehte 6AREA ion bOnedE Mndterotdr ti ssue
t he nean expression values of two individual tissue specinens are shown.

Error bb?s, [@es.daisBed. siEpfe CeXpPBeYs oh gtoups drereofpfhe mexg Each ghay sEdaignal ysi s
of CHO cell fect i - . k sf,ai ned
ot ants e SESPBIRAFE sEit ! sl ifercte B ARP R Him IR BeechiBEd oh
expressi on difféirb @gnbédmenacdarsdnotgintiwa®ERat B combination of these measures

cannot be used to advantage. However, the term ,,comprises/comprising” also

includes embodiments consisting of stated features, integers, steps or components.

20
The present invention is described in detail by the figures and examples below,
which are used only for illustration purposes and are not meant to be limiting.
Owing to the description and the examples, further embodiments which are
likewise included in the invention are accessible to the skilled worker.

25

Figures:

Figure 1. The nucleic acid according to SEQ ID NO: 1 is expressed in normal
and cancerous colonic and gastric tissue and encodes a plasma membrane
30 protein which is present in epithelial cells of such tissues. A) Endpoint 35 cycle
RT-PCR in normal tissues and colon cancer. B) Quantitative 40 cycle real-time
RT-PCR in normal tissues. C) Quantitative 40 cycle real-time RT-PCR in colon
cancer and gastric cancer. For each normal tissue the mean expression values of

two individual tissue specimens are shown. Error bars, STD; dashed line,



NGO 2 in normal colon and col on cancer. Figure 2. The protein according to
SEQID NGO 2 is a plasnma nenbrane protein. Predicted plasma nenbrane

t opol ogy wadosvwsvur al features of the protein accordi RGTEF2GEQ10B5 NO 2.
Exanpl es: The techni ques and net hods _usgd herein are descri bed herein or
carried out in a manner known per se and as described, for exa [

le, in
Sanbr ook et expressiipl @gwiffD)dF onicrescopic |aaplypigtod @H%ﬁumtransfmedammiscﬁﬁl (1989)
Col d Spring ror, Laboratory Press, I i.n \. Y. t hods
i ncl udi ng t#&ﬁﬁ@e % U%Ficgntaﬂ'éll?eéaagrlenftg% gge‘%g}grapg'e%‘%gﬁﬁr ggg‘o?d)loﬁ%él?@t he
manuf act ur eaﬁﬁbddgf £ THCI d¥fectibh @3 3he pegreésierabf thei proteipicedrdifx 2rSEQ ID
Material and nmethods Data M ning Strategy As a first step, we created a
gener al hunii®:exipmesmsalrodey R eRJICEEST) file fromall available
l'ibrari ﬁ t hat contained the keyword ,, Hono sapiens” in the organismfield
of the EST report file (ftp://ncbi.nlmnih.gov/repository/dbEST). To
reduce conplFgtirey2.0rhé peoripacaadingiy SEQ I N&k 2 dprnepkwmanmembment han 100
ESTs and only ESTs_encodi ng known full |ength gepes wer onsi der.ed. Next,
a col on/ i nt E&¢teHL Predictd §%é’6‘?f membrie; F‘l?og%%! M@f@f@&ﬂ?b&aﬁm Qéttgﬁg al |
t hose ESTs E)fo‘?&hta@@orﬁﬁlg%%t iD Rg:kat contained the words ,, colon" and
,,intestine®™ 1n the [1Brary nane, organism tissue type, organ, or cell
line field. To account for the fact, that several EST may be derived from
t he sane ge%%, tp[ie colon/intestine tissue ESTs were grouped into clusters
assenblithg EZFEPR'$Pat shared one or nore stretches of high sequence
identity. The sequence honvol ogy searching program bl astn

(www. ncbi . nl m ni h. gov/ BLAST) was run sequentially with the honol ogy
stringency Jbe teghngjues 30 ;metheds3ged herein gppdessribed hereingpr earuipd QuhifbAce

recorded inthe col on/int i i T L. LNgt I human
ESTs in the “@aé’ﬂ%r?‘%ﬂ"‘*f“' %%r%glgg@%eg%%ﬁgg%rﬁ?r @%lé’éﬁsﬁg&co eé%}'i %@f(laescﬁllﬁge
ti ssue subfidigningheA sEabdhtoext Maatidid 2nd iEditiad ESF9ertoldeSpfingt Hartiarom t he

| EST file, h of th i [ [
gﬁn,e,r 2| etr éﬁi)@ream}? t%%@,sﬁ@qldtéggag%% S;[,gﬂYWAlpmleh%dg l1nsc djdemé) {ﬂeglllsré of i ding

and reagents are carried out according to the manufacturers’ information unless

specifically indicated.

Example 1: Material and methods
20
Data Mining Strategy
As a first step, we created a general human expressed sequence tag (EST) file from
all available libraries that contained the keyword ,,Homo sapiens” in the organism
field of the dbEST report file (ftp://ncbi.nlm.nih.gov/repository/dbEST). To reduce
25  complexity of the approach only libraries representing more than 100 ESTs and
only ESTs encoding known full length genes were considered. Next, a
colon/intestine tissue spéciﬁc subfile was generated by extracting all those ESTs
from the general file that contained the words ,,colon” and ,,intestine” in the library
name, organism, tissue type, organ, or cell line field. To account for the fact, that
30 several EST may be derived from the same gene, the colon/intestine tissue ESTs
were grouped into clusters assembling ESTs that shared one or more stretches of
high sequence identity. The sequence homology searching program blastn
(www.ncbi.nlm.nih.gov/BLAST) was run sequentially with the homology

stringency set at S = 300; V = 300; B = 300; n = —20 for each sequence recorded in



of the nunber of different non-colon/intestine tissues represented in such
a hit list was used as a neasure for the extent of colon/intestine tissue
speci fi ciwg 20fo/®a9n | ndi vi dual EST. All candi dat es obt aiPQEEPRY10/0MI035
procedure were subjected to notif and structure anal ysis by SMART

(http://smart.enbl .de/smart) to identify potential surface ecule
(m ni nal retimqoéwélmegtmmlsspe&&T bl qgamnsp AL ST ehe gnanEqliaim %l%@@eré

transnenbr ape %Oﬁaéacﬁ @&e%gm%sﬂ ;WH =T {}Eﬁhgﬁl@e?dyfﬁgl fel QN GET Ver

(www. cbs. dt u> dk/SeFVi ¢ pre |ct|on o] | east one
ext racel | ul attradesieh n)st oREST ealrxs i (hits) RémPOR gandral 2SS T TilapedRh- FICReRNA

extraction, first-strand cDNA synthesj s antitative real-tine
RT- PCR wer ea§t3ted Hith ltaﬁstlsﬁ‘ilee%‘%)‘ﬂspr?"ﬂilé‘%?rl b@?t%nﬂB&E LelbetﬁTm nathcer
Res. 64:5 5988333und0 6} dlfﬁfi‘érﬁfdoﬁcoid?yﬁkesﬁﬁé histuds réﬁ%ei‘i‘ﬁé 1§§ﬁé}ﬁ§hﬁqlsf rom

frozen tlssue speci nens usi ng RNea Mni Kit (Qagen), primed with a dT18
ol i gonucl eowasl@sahas & evaswe for ﬂmcxtcmelf qmﬂqrﬁm&speﬁ! $l§$uepipetllﬁc(t}’ wiicaelbgen)

di h f. th d
SDNA e 1 e TR Al EaidEn rpsEby PRS areera B oY s B BOBER
(sense, 5' -G st%%r%%@b MARP (ﬁﬁ?/@@aﬁ%{rﬁf@eﬂsﬁﬂﬂo ﬁbnn@rﬁdtc&ﬁiase
5' - CCT AAC CAG CTG CCC AAC GTAG3 SEQ ID NGO 5); annealing tenperature

67C). For emafasei molemntdsy éninigEl regrinments: s plededst const ihydrpbipkiGt 178N (sense

5'- ACT CTG C ACG Q ; CTT
TCT TCT %Aq%lé&@% %9 0"%%% é‘ﬁ%ranﬁe@ |Tr11\g M\/\lgl‘rs gﬁ ﬁss“z?i“?%g 35

cycl e RT- PCRrediidh- §eW’6? (ewamcbg atu. digseewipesFBSIHMMaD D) y snids préfctiper bbratred i n
triplicates in a 40 cycle RT-PCR After nornmalization to HPRT (sense 5 -TGA
CAC TGG CAAleAONRAF ragsAlu: rdesm\m NO 8); antisense 5 -GGT CCT TTT CAC CAG
CAA CCT-3" (SEQ ID NO 9, 62C annealing) target transcripts in tunor
sanples were quantified relative to nornmal tissues using DDCT cal cul ati on.
Speci fi ci t y RNARsatieaRT-ACR wad reakTimeBI-BCRc| oni ng and sequenci ng of

i grprljln];:‘fgzlr 22 :@ggg%{% %%%%%nﬁg‘r& QM\@{F tkf%gsl ﬁ?gﬁﬁﬁh‘gﬁﬁ%%ﬁr%l\%s rai sed
agai nst a Kight PEORPLED Ydhed a8 pRARGUSHE described (Koslowski et al., Cancer Res.
64: 5988-93, 2004). Briefly, total cellular RNA was extracted from frozen tissue
specimens using RNeasy Mini Kit (Qiagen), primed with a dT18 oligonucleotide
and reverse transcribed with éuperscript I (Invitrogen) according to the
20 manufacturer’s instructions. Integrity of the obtained ¢cDNA was tested by
amplification of p53 transcripts in a 30-cycle PCR (sense, 5'-CGT GAG CGC TTC
GAG ATG TTC CG-3' (SEQ'ID NO: 4); antisense, 5'-CCT AAC CAG CTG CCC
AAC TGT AG-3' (SEQ ID NO: 5); annealing temperature 67°C).

25  For end-point analysis SEQ ID NO: 1-specific oligonucleotides (sense 5’- ACT
CTG CCT GTC CTC AGG CTG-3’ (SEQ ID NO: 6); antisense 5’- GTG CTT
TCT TCT CCA GTC CAG-3’ (SEQ ID NO: 7), 60°C annealing) were used in a 35
cycle RT-PCR. Real-time quantitative: expression analysis was performed in
triplicates in a 40 cycle RT-PCR. After normalization to HPRT (sense 5°’-TGA
30 CAC TGG CAA AAC AAT GCA-3’ (SEQ ID NO: 8); antisense 5’-GGT CCT
TTT CAC CAG CAA GCT-3’ (SEQ ID NO: 9, 62°C annealing) target transcripts
in tumor samples were quantified relative to normal tissues using AACT
calculation. Specificity of PCR reactions was confirmed by cloning and

sequencing of amplification products from arbitrarily selected samples.



(SEQ ID NO 3) covering aa 120-132 of SEQID NO 2 and affinity-purified by
a custom anti body service (Charles River). |Inmmunohistochem stry was
per f or mredworoppanafodi n- enbedded ti ssue sections usi ng t h@CVECTORONO3HRED
Substrate Kit (Vector) according to thegnmanufacturer's instructions.
Exanpl e 2: Screening for colon epithelial cell specific targets A
genone-w de data mning strategy was applied to search for targets for
nonocl onal |bod t her pproach was based on
digital c 'F%rraaﬁ?mslﬁﬂﬁgéceglz%nrf%tag'ﬁ ﬁlgrg‘g@ecrhe&? {gr entiati on genes with
speci fi ci t yThempobeldnai antgirimelvhslraisel hgaindttd KatHcomsled ayathktidrpeptidbi c

as transnmenbrane do sSuch. c es wer

region qualifyin ndi d

subsequent | ]%/ slgé‘épf%}CQ%ﬁ%Wéaoeﬁﬁgg&QﬂPNpc Pgrﬂté{rl?‘v ®dom t hi s
cel I |1 2208yl nfbody SerllideS((Haribd Ri 1M Ao@ﬁg%creﬁﬁag VORI fg W
t he search R ¥he guence accor Ing to

experi ment abh yaanaﬁﬂin dmbeddekietlssme sactxonmuqnmgﬂlecVBGTém Nm@ibﬁﬁl Substretﬁ [Klés si on
of said sequence niti ste set of normal tissues and
col on cancekk§ ‘?ﬁBF‘%@r gé%@)é %?rl}‘ %"Egurgﬂ/ﬁfrgggﬁml nt RT-PCR (Fig. |A).
Expressi on of the sequence was not detected in any normal tissue except
colon and was maintained in 5/ 7 colon cancer sanples. Next, a nore
conprehensi ve and sensitive expression anaIysis of the sequence in a set of
23 dlfferen nor man ti.ssu ned ntitative 40 cycle
r eal -tljn% %‘re?‘fﬁ'g i ‘é‘ﬁ \é\f’tﬁléa é&g‘l %l%%aqggtund to be highly
expressed in nornal colon. In add| tion to the endpoint RT-PCR results,
expression was also detected in stomach, albeit at levels 100-fold | ower
than in col éngenomerwidedets migingaISrRees kas ABPYGda AR c3erTshs fosr taégﬁt§ foF ace
amount s of t] WRILSXEER AN t he
expressi on E:T{l’??igo%él at‘&lbga)%xl%rr%?s?%%oq}% %Cfﬂr?élfngﬁngﬁ col oaméd:c anaél

non- gastri c cDNgs mrbra&ar’qmlb&mtrb’.h &t disdaved diﬁ’ereatlatams g(ew%vphrmmtf CIte)ﬁorwer e
classified as, negati| v Tabl.e 1.

ti ssuesl®yp&elopif ﬁEl‘a}Fﬁ'iaf & §e“)|‘téaf‘t {53 OR?’ E‘%’ B fﬁﬁﬁ’é‘ 83? e a?r om t wo
to five dif ftr%ﬁﬁﬂérPMaﬁ'é VbR, Sudk rcﬁndhﬂé’t@§ WeBR b ke MRININAESBA fér SSHErEY PE.

Cut-of f for normal tissues was set to mean expression in nornal tissues
except col orxpmssiat omecehcers dsriyndafrem dbis aeli dmsagq. nOne of the hits of the

computational screen complying with the search criteria was the sequence

according to SEQ ID NO: 1.

20
To experimentally validate the in silico predicted colon-specific expression of said
sequence, we initially tested a small set of normal tissues and colon cancer samples
by specific 35 cycle endpoint RT-PCR (Fig. 1A). Expression of the sequence was
not detected in any normal tissue except colon and was maintained in 5/7 colon

25  cancer samples. Next, a more comprehensive and sensitive expression analysis of
the sequence in a set of 23 different normal human tissues was performed by
quantitative 40 cycle real-time RT-PCR (Fig. 1B). Again, the sequence was found
to be highly expressed in normal colon. In addition to the endpoint RT-PCR
results, expression was also detected in stomach, albeit at levels 100-fold lower

30 than in colon. In all other normal tissues no transcripts or only trace amounts of
transcripts could be detected. All tissues not exceeding the expression cut-off
(mean expression in all normal non-colonic and non-gastric tissue samples +3

standard deviations (99% percentile)) were classified as negative (Tab. 1).
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dormai ns are evol utionary anci ent, whereas B30.2 domains are a nore recent
evol uti onary adaption, conprising the conbination of SPRY with a PRY

domai n. B8O0.2810ddom@ONS occur in a variety of cellular precempsomiodiosvari ous
functions and nediate protein-protein Hgteractions.Clains 1. A
pharmaceutical conposition conprising an inhibitor of expression and/or
activity ofPmfilingmd tamor gpevimekrerayvealed dhat Y83 refen capesss 28éd/ Bn ani no
aci d sequen ncoded by a nucleic . acid which c ri.sesfh clei¢c acid
sequence ac@@o i %898 e’isDemesTdo?het el Gtehce Ili%gt ilélggrgrgyaﬁo\?aﬁ ant of

sai d nucl ei gvea&sticha3@ @israston freqidivydiamemsuesd by akalanmp ®&I-PCRimsarckai med in
claim1l1, wherein (ii%t e inhibitor of expression of a tunor antigen is an
i nhi bitory samnles, enbicirensseipielevels aifyat peast i Bifoldrapore nopBalisre EXPIESIY whi ch

conpri sgsl_t @&f‘%&i&a&ﬁeﬂa§§8§iﬁoge according to SEQID NGO 1 of the
[ 0

sequenc sting or a varran Sai d nucleic acid sequence, the inhibitory
nucl eic acid preferably being selected fromthe group consisting of an

Same or (11 50n HENTHPDIE GFOSR SRSORed by Ut Seeustureearer B SFD G| body
same or (iiy°% i ti body
speci fical | gs%h? EDNEE 23 widlathell W1y ABAI 9&8bit é’htibggg I&g?iﬂﬁ%ﬂéﬂtﬁ@epﬁ@ﬁ@og tion

conpri si ng gand of""'a tunor antigen or a lig a nucleic acid
encodi ng a $pecific fansdigeminavied séquesed Chatl20ol322(3EQAR NOnp)- iSpeeifiaity afi no

aci d sequence encoded by a nucleic acid whi.ch. conprd ses the leiccacid

sequenc apﬁ’ﬁr%ﬂ_tﬁﬁg}’ d”aéE?ﬁpFB"ﬁ@}.%“Y %Ofn_‘trWSdsbé'qmggoﬁhi‘og‘fslcﬁ%wo%}ggm ?f ant of
sai d nucl ei grRs bél]SeAIRRER wARE Clidhhdllysficteddeaomdriet-tapged MonstARt bfen or
ligand of a nucleic acid encoding a tunor antigen is attached to one or

nor e t her apSEEQIID Nk 8dFigr 1Rdi Antie3EQ JRiINOt hshewred diptinct saeng pf the1SEQ)| e
preferably I 146 adi ol | . i i
phar maceut i ﬁglll\ﬁ%'o S(Srie§ (iegﬁglgléke(r: ?%sﬁc%@?&:té}nn gf %’lg#\ﬁ%b%\)}hgrpgﬁﬁgt g aﬁ?fgegég%cg of a
tunor anti gedlsGadpiasSas réactiaatih hoayranpfecict icoairdlycebis NEimgndéhistechernistuyror
antigen or the | i%and of a nucleic acid encpding a Lu(gor anti %enlids a
nucl ei & Saci WiGenEctEQdPN QY BAREPdYHep 355168 HOMUITBIRL CHER HSSug reycaled a
g?g[}gﬁcem | ke SRIBRSIL! AOMBRANR stathiRG oPRfe SFitheRACRIGH ke SRbME fboka om the

(Fig. 1E), no staining was observed in adjacent stromal and non-epithelial cells. In

colon cancer sections we found specific and homogenous staining of the neoplastic

cell population. Though additional cytoplasmic immunostaining was observed,

20 staining of tumor cells was clearly accentuated at the plasma membrane,
substantiating the immunofluorescence results that SEQ ID NO: 2 is a cell surface

protein.

The predicted overall structure and membrane topology of SEQ ID NO: 2 perfectly
25  resembles that of a protein expressed on the surface of epithelial cells which is
incorporated as an integral protein into the membrane (Fig. 2). A cleavable signal
peptide is followed by two immunoglobulin (Ig) folds in the large extracellular
region, a larger variable (V)-like domain and a smaller constant (C)-like domain.
The single transmembrane domain is followed by the cytoplasmic B30.2 domain
30 which is composed of PRY and SPRY subdomains. It was shown that SPRY
domains are evolutionary ancient, whereas B30.2 domains are a more recent
evolutionary adaption, comprising the combination of SPRY with a PRY domain.
B30.2 domains occur in a variety of cellular proteins with various functions and

mediate protein-protein interactions.



consisting of: (i) a peptide conprising the am no acid sequence of a tunor
antigen or of a tunor antigen peptide derived fromsaid tunor antigen, or a
deri vat i weoab1og@i4f0pepti de, (ii) a nucleic acid which co®€3/EPer10a0193Ht i de
conprising the amino acid sequence of _agtunmor antigen or of a tumor antigen
pepti de derived fromsaid tunor antigen, or a derivative of said nucleic
acid, (iii) a host cell which codesClamsa peptide conprising the ami no acid
sequence of a tunor antigen or of a tunor antigen peptide derived from said
tumor antigen, (iv) a virus which codes for a peptide conprising the am no

aci d gequeng ghfmadedtiADdondYsiteRNcdipridingdart ATYitoR BF bYSBssRAPAH e Aekityed from
said tunor antigen, (v) a cell presenting a peptide conprising the am no
aci d sequerfctunadr antiggnpiwhgrain gierd fepel detighey CoBETIFISOMR AMIDAUACIANEIEaRS or a

derivative of i,d peptide, .(GVi). i bo T cel t i bi nds
to a pepti gc%d%’ bryl ginﬁﬁfef%%marﬁv l)rlllgﬁgglgg’hss%qﬁ%eén@gl% agldt aﬁg‘?%n?{‘:a@#%?" of a

tunor anti EBY MeM0:deofdBe kaR@nid Retingaird viatiahy ofasatd @elkic Gsidisgquice.
i mrunor eactive cell sensitized in vitro to recogni ze a peptide conpri sing
the ami no acid sequence of a tunor antigen or of a tunor antigen peptide

derived fr ' ' -} idd . eff - Ca\ E el |
transduced e ea it P ior B AR ip OB SRLRin ) et IBERES s
pepti de corgpiessiog of heuwant antigean © anaqhibitosy niclactacibselemiveyelybordizihg @ t unor

antigen peptide derived fromsaid tunor, antigen, wherein. sajid r_.antigen
corpr | Seb . A BiHHD 26 thich STBREES o SHIEICRy ESRUER Aot e TOONGT | sos
the nucleiq geifl SGALRRCIERAGCON 8livaHaktOcSER] Ihcie adidOeqhéiReS BRURBRASOHY ST NG

or a variant of said nucleicC acid sequence and said tunor antigen peptide
conprises amckin addguelrahdy) deing sdatisd dram dht yereep cespsiingi afj ancantheenagr no

aci d sequence of ,a fragnent of Fd t.ynpr antigen. 6...The phar maceut.j cal
oo 11 ozt itk P Ty B FA, HETRE o BN spitsin B afla SR ehe ™
class |l prigseiéess Raptitydssr artusn alaﬁﬁaf ces sadbdbdy Ppasicsyabinie ©l @s¢ | or
class Il presented peptide. 7. The pharmaceutical conposition as clained in

clai m 5, wHamer antige host cel |l expresses

3. A pharmaceutical composition comprising a ligand of a tumor antigén or a ligand of a
nucleic acid encoding a tumor antigen, wherein said tumor antigen comprises an
amino acid sequence encoded by a nucleic acid which comprises the nucleic acid
sequence according to SEQ ID NO: 1 of the sequence listing or a variant of said
nucleic acid sequence, and wherein said ligand of a tumor antigen or ligand of a
nucleic acid encoding a tumor antigen is attached to one or more therapeutic effector

moieties, said therapeutic effector molecule preferably being a radiolabel, cytotoxin or

cytotoxic enzyme.

4, The pharmaceutical composition as claimed in claim 3, wherein the ligand of a tumor
antigen comprises an antibody specifically binding to said tumor antigen or the ligand
of a nucleic acid encoding a tumor antigen is a nucleic acid selectively hybridizing to

said nucleic acid.

5. A pharmaceutical composition comprising one or more agents selected from the group
consisting of:
(i) a peptide comprising the amino acid sequence of a tumor antigen or of a tumor

antigen peptide derived from said tumor antigen, or a derivative of said peptide,



an MHC nol ecul e which binds to the encoded peptide or a procession product
thereof. 8. The pharnaceutical conposition as clained in claimb5, wherein

t he ant i byooiogadIronocl onal , chinmeric, human or humani PEU/ERRAI0IOONIS or iS
a fragnment of an antibody or a synthetgg_antibody.9. The pharmaceuti cal
conposition as clainmed in any of claine 5 to 8 which is in the formof a

t her apeut i €iiloz npeleistagicawhich codefofor wapeptide comprisimgy gheptminpeaeslgequenice of a
conposition as cl.ainmed i ny of clains.3 to.9 r_use,i.n treati r

ot event | ng Mg el ot MhoP ifeef b diped Hom 3 pbL R0 P
tunor di seaisgvalvelFishid rikcleid £dd,0f devel oping a tunor di sease conpri sing
adm ni stering a pharmaceutical conposition as clained . in any of clains 1 to
10 to the fhbiaehest celiwhighiepdassior rinegtige cpmpabing the guénhacid sepvawstdf fy CTL
activity aqghnshfbeh WBE 2 ARG AGHEL 6o dRYALEPARLALIONNE adiddiror ant i gen
conprising an am o acld sequence encoded by a nucleic acl ich conprises
t he nucl ei ¢ivaaivinsedhiecedeadona geptgletcontprRingnhdi@mido edid sépieaegofacendn sti ng
or a variant of said nuclei¢ aci d,(?e uen e% with class |, MHC. 12. A nethod
for di agno$Pugenyit @ tiBIRT 8RUSFHRCPY ‘i‘%éw&g TPTR S30 FUBPLAEENc onpr i si ng t he
detection @i, ?E‘ﬂ{ Besdfig e@jﬁhbegmﬁfisih&‘%h&é{ﬂ%' do¥d Qlquente HTa RHOE aRALATEL er S
sel ected fromthe group consisting of: (1) a nucleic acid which codes for a
pepti de compplids deyivet droami honacintgere guerded vati veaofisaidmeptide,i gen, (ii) a

pepti de conpri sing, the i acid s nce of a t.ynor ant.igen or. of a tunor
Dbt gen ponth a8 aadpdicer T pfrS8nGr AR Poutridf orPEHRERE: S6HS W b

bi nds to asp@Rht&efr aoiRiok Shfiger &eoﬁmﬁﬁoﬁsﬁ%&quaa@aemedafrbmrrsaﬁd athélgen or
of a tunor antigen peptide derived fromsaid tunor antigen, (iv) a T cell

t hat recogriniigen,a pepti de conprising the amino acid sequence of a tunor
antigen or of t |.ge J-da .der: rom sai . .

andl o (v G RhoRRITIREREEAS A8 oo e BB R
sequence Ofanfind Weidrsegnéricg &T Prpior datigal oy efl aftumor antigennyepadd idgeved froma

bi ol ogi cal sanmple isolated froma patient, wherein said tunor antigen

conpri ses &AlddHMABaRiged yuence encoded by a nucl eic

(viii) an effector cell or stem cell transduced with a nucleic acid encoding a T cell

receptor that recognizes a peptide comprising the amino acid sequence of a tumor
antigen or of a tumor antigen peptide derived from said tumor antigen,

wherein said tumor antigen comprises an amino acid sequence encoded by a nucleic
acid which comprises the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence and said tumor antigen
peptide comprises an amino acid sequence substantially corresponding to the amino

acid sequence of a fragment of said tumor antigen.

6. The pharmaceutical composition as claimed in claim 5, wherein the peptide is a MHC
class I or class II presented peptide or can be processed to produce an MHC class I or

class II presented peptide.

7. The pharmaceutical composition as claimed in claim 5, wherein the host cell expresses

an MHC molecule which binds to the encoded peptide or a procession product thereof.

8. The pharmaceutical composition as claimed in claim 5, wherein the antibody is a
monoclonal, chimeric, human or humanized antibody, or is a fragment of an antibody

or a synthetic antibody.



acid which conprises the nucleic acid sequence according to SEQ ID NO 1 of
the sequence listing or a variant of said nucleic acid sequence and said
tunor antW@eniogepionde conprises an am no aci d sequence $CHEP2I0AIBY
corresponding to the amno acid sequengge_of a fragment of said tunor
antigen.13. A nethod for detecting circulating tunor cells in a patient
conprising the detection of and/or determnation of the quantity of (i) a

nucl eic aci ich co for eptide. conpri sing ,the ci.d. sequence
o o ooy it PsEaCSER o mnci S e R Bt Por s Ao b he
sequence ofﬁ@mkngnﬁmaﬂaﬂﬁeﬁpgﬁmgkwachgﬁ@gw@a%bgen pepti de derived fromsaid
tunor antigen, in a biological sanple containing or suspected of containing

di ssem nating or circulating tumor cells or nmetastatic tunmor cells isolated

from o) d AL ke MIRLS Rl o U0 A4 ORI, SOURELSER, 8% AING il

seqguence enco a nuclerc acl rrses e nuc

sequence aomqﬁdwm@ng@tﬁﬁﬁad&kﬁﬁa 1 of the sequence listing or a variant of
said nucl eic acid sequence and said tunor antigen peptide conprises an
am no acid sequence substantially corresponding to the am no acid sequence

of a fjnag rre,@th}:e‘ﬂ? S tijeahﬁgg spaa%t' }gﬁ/fh dfumd J1RLA0G: lﬁfméigtt A4 bfq@e\/egﬁ{'p"f'x% gtic

col on cancer s or Catic gastric cancer a pati
conpri si ng thiner destmtaomprmfngaardﬂwﬁmrstdetgea unhmatacemloaf cd)ﬂnpoqtmmas tefaimed (n) a

nucleic acid E‘ ﬂ ? eptlde %p sing the a aC| sequence
of ot unor St P eRg e 19 RS HalE: Geh GBI SrE PRACRbndh R o
sequence OofprambiAPICTANLEGALY B5aiRt @tﬁxﬁapkhﬁaétkﬁféa PERredatARh yed dmem sai d
t unor antlgen in a biological sanple isolated froma tissue or organ of

sai d pati eramtlmrvmglpawtrxgrr@m athivpepeidt rsjucede snedded bhea trivskie astd ovhjeln i s

whor ein saiariee: e TdaR Bk ARCRARe 8 sl 1B I LT dnRediR °2

nucl ei ¢ amlnl;tm@bﬁav@mbfseea nhéleicnietd Slqaemeiwittsagssanagei@ccording to SEQ I D
NO 1 of the sequence listing or a variant of said nucleic acid sequence

and sai d tunmor antigen peptide conprises an ami no acid sequence

oubstant A 851 32000, LB ST IORAS FSUTDR Sl LB,
wher ei n t halelrEicobwgf ead/os detpineinaton of the quantity of one or more parameters selected
from the group consisting of:
(i) a nucleic acid which codes for a peptide comprising the amino acid sequence of a
tumor antigen,
(ii) a peptide comprising the amino acid sequence of a tumor antigen or of a tumor
antigen peptide derived from said tumor antigen,
(iii) an antibody which binds to a peptide comprising the amino acid sequence of a
tumer antigen or of a tumor antigen peptide derived from said tumor antigen,
(iv) a T cell that recognizes a peptide comprising the amino acid sequence of a tumor
antigen or of a tumor antigen peptide derived from said tumor antigen and/or
(v) a cell which presents a peptide comprising the amino acid sequence of a tumor
antigen peptide derived from a tumor antigen,
in a biological sample isolated from a patient,
wherein said tumor antigen comprises an amino acid sequence encoded by a nucleic
acid which comprises the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence and said tumor antigen
peptide comprises an amino acid sequence substantially corresponding to the amino

acid sequence of a fragment of said tumor antigen.



froma tissue or organ wherein the cells when the tissue or organ is free
of tunors do not substantially express said tunor antigen and/or a nucleic
aci d encoapregrosmis4dot unor antigen. 16. The nmethod as cl aPGEEPR10AMY3IDT
clains 12 to 15, wherein the detectiongand/ or determ nation of the quantity
conprises: (i) contacting the biologi caF sanple with an agent which binds
speci fiBcal WmethogHer ¢ntestiog siravlating funsorxeisiinia patiens campristdythe defectioncefi | or
the cell whi i,s, 1o be detected and/ er..the quantity, o i i . he

ot er mi ned gy agietindfort 8t i SEndR B Kier Bar i Ml RF Bon F RERIGEC

quantity oktompfionp! ¥ deinsessidt fRuagenbf anduibe Jntgeki endier dii) theepiiet i de,
the anti body, the T cell or the cell which is to be detected or the,

quant ity oFOWRTisRg ke apingacibseauanGeerf. a tmor PRESHEPHOGE Samen aitigel PERHAS ai m
16, wherei ] ] i i £1 : i C/

conpri ses gﬁl(l{cl)‘%q ggﬁu%%g%? elf‘&\%%gt W%y@?ﬁgicgtegﬁé%%c%oﬁ fatélgﬁg ;HII t O?;Bsegcltegl (snfScI eic
acid, (ii) coheindgeditssentinatimgbomedscudqpingi fuhmalcklls bo ntetmstapiepimbe celbnizolagds an
ant i body bi_ndi ng s%eci fically to said peptide, (iii) the agent which binds
speci fi cal ke 14 B _leé‘ﬁti body conprises a peptide binding specifically to
sai d anti bQfhreiRkaill tithot Bt AAEHmMMMYeE An RIMIAS a@igeééhﬁérﬁéle::n}éo&éla bhe n-ﬁc]‘ﬁﬁl !

conprises a cell presenting a conplex between an MHC nol ecul e "and t he
pepti de conpidi whinly comprisesi the melaic seidrenuencefaceordingoto SRQI G NQebof the

17 wher oi AERBSURHE b A EREL of i and el Getiotine Fiber bt fhlld

di agnosti ¢ pbgisde &drhpridas GH 8AAP R SeqaBn@IfBEtaMiA I chriraddonding ab fhe amino t 0
(i) a nucleic acid which codes for a peptide conprising the am no acid
sequence ofcid sequpsee aha fragment(afispidfupepentéigenconpri si ng the ani no acid
sequence of a tunor antigen or of a tunor antigen peptide derived from said
tunor antigen, (iii) an antibody which binds to a peptide conprising the
am nolaci d segtdcd defecdng wisddstatitt codemn carcentell drumetastatit iggeric pepter dells
derived fromsaid tunor antigen, (iv) .a T cell that, recogni Zes. ar?gre(gti de

conpr i si ng % RPAHRNROTEISNes Y opfof anfignsictesminagen BriheAuantty dnti gen
peptide denhvef J{OFhRAIHILUIPL RBEISEMANGH Plhe amino acid sequence of a tumor

antigen, and/or (ii) a peptide comprising the amino acid sequence of a tumor antigen
or of a tumor antigen peptide derived from said tumor antigen, in a biological sample
isolated from a tissue or organ of said patient having a tumor wherein the cells when
the tissue or organ is free of tumors do not substantially express said nucleic acid or
peptide,

wherein said tumor antigen comprises an amino acid sequence encoded by a nucleic
acid which comprises the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence and said tumor antigen
peptide comprises an amino acid sequence substantially corresponding to the amino

acid sequence of a fragment of said tumor antigen.

15. The method as claimed in.any of claims 12 to 14, wherein the biological sample is
from a tissue or organ wherein the cells when the tissue or organ is free of tumors do
not substantially express said tumor antigen and/or a nucleic acid encoding said tumor

antigen.

16. The method as claimed in any of claims 12 to 15, wherein the detection and/or

determination of the quantity comprises:



(v) a cell which presents a peptide conprising the am no acid sequence of a
tunor antigen peptide derived froma tunor antigen, wherein said tunor

anti gen cwopoig®ss9an ami no aci d sequence encoded by a necr&gpreoiani®3shi ch
conprises the nucleic acid sequence acgprding to SEQID NO 1 of the

sequence listin i ant of id | ei i i

anti gon_ peld] aanaging: hecsoMEIcaEHEPECVH SECRERE S STb LKA RS [Galy (o the T
correspondi t.0 ] Ci AYEN al IR,

anti gen, whggglltcnacicﬂgh%gkeﬁrwﬁplr&%f %ﬁ%gﬁ?fctﬁﬁﬁ ﬁég} fo(F:orrprl fs‘ggfcgslgégggt abICteedI abel .
20. An agenhd/ehihelyubititgd o f twhich ipepbé detennimpd,izsidng t he ani no aci d sequence of
a tunor antjgen or of t unpr tigen pepti.de derived from sajd .tunor

anti gen, Y GFiscdns thedamaRion it SEIPTSIREIIREE Ao bR FmBley Rehke
encoded by yq %@ SldCnaald e (ROPIidS Efie LRELAME R T cBE bFthEQRHaNGE is
according to ID NO 1 of the sequence listing or a variant of said

nucl ei ¢ acitabsdejecater thadusatity of wimeh iate bgdetepripedlde conpri ses an ami no

aci d sequence substantially corresponding to the ami no acid sequence of a
fragnent of said tunor antigen, wherein the agent preferably is an

anti bedy, mBEendhsd & @binYePin@aach @nhereiaNi yBEiagentwhRR bixidshysafitasdto
anti body, a fragnent of an anti body or a synthetic antibody,_ 2 1. A

conj ugat e et ic aqidagemprises ap) eligpaucleptidd, avhich dybridizes snesHigaButp said

effector mpiety or..a,dep,ec . : har nmac ica 1PeS.L i on
as cl ai med™ eg‘fn?/c%’f (i I {ahl%rré& %k %ﬁ%%y}}sﬁ%ﬁ%&@a@ c a?%‘;etgﬁi é\orgﬁrglgégfdrél ai s
11 to 18, thebsliyagndiag specifcilllyko saidpeplidd, (11 tharaganaimtichSindsdspeaidieally ts
claimed in clai r)rl1 20, %rpi he cgnj, g '?ep,ﬂas glﬁaj,i negf:nn cl ai 2&, wherein the
tunor anti dehariidingyi ERTEES éni’?%‘dﬁg?%dlgécf@%ﬁ@éal &drsin q‘]th BERS ﬁ@ s 2 of

t he sequenggear}ti ShikR % s, %exigig;hgftto e ol a; R}Hslﬁc% r%'elg ‘;%égﬂrﬁ?rf‘g-ha Z3mpldie

phar maceut i conposition ained in c e nethod as
cl ai ned i n bamweenfandVEHIGmoletutecanti2the péptide dBnpmsing the arhimoeicid selquenagmira
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18. The method as claimed in claim 16 or 17, wherein the agent further comprises a

detectable label.

19. A diagnostic test kit which comprises an agent which binds specifically to
(i) a nucleic acid which codes for a peptidé comprising the amino acid sequence of a
tumor antigen,
(ii) a peptide comprising the amino acid sequence of a tumor antigen or of a tumor

_ antigen peptide derived from said tumor antigen,

(iii) an antibody which binds to a peptide comprising the amino acid sequence of a
tumor antigen or of a tumor antigen peptide derived from said tumor antigen,
(iv) a T cell that recognizes a peptide comprising the amino acid sequence of a tumor
antigen or of a tumor antigen peptide derived from said tumor antigen and/or
(v) a cell which presents a peptide comprising the amino acid sequence of a tumor
antigen peptide derived from a tumor antigen,
wherein said tumor antigen comprises an amino acid sequence encoded by a nucleic
acid which comprises the nucleic acid sequence according to SEQ ID NO: 1 of the
sequence listing or a variant of said nucleic acid sequence and said tumor antigen

peptide comprises an amino acid sequence substantially corresponding to the amino
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acid sequence of a fragment of said tumor antigen, wherein the agent preferably

further comprises a detectable label.

An agent which binds to a peptide comprising the amino acid sequence of a tumor
antigen or of a tumor antigen peptide derived from said tumor antigen, wherein said
tumor antigen comprises an amino acid sequence encoded by a nucleic acid which
comprises the nucleic acid sequence according to SEQ ID NO: 1 of the sequence
listing or a variant of said nucleic acid sequence and said tumor antigen peptide
comprises an amino acid sequence substantially corresponding to the amino acid
sequence of a fragment of said tumor antigen, wherein the agent preferably is an
antibody, more preferably a monoclonal, chimeric, human or humanized antibody, a

fragment of an antibody or a synthetic antibody.

A conjugate between an agent as claimed in claim 20 and a therapeutic effector moiety

or a detectabie label.

The pharmaceutical composition as claimed in any of claims 1 to 10, the method as
claimed in any of claims 11 to 18, the diagnostic test kit as claimed in claim 19, the
agent as claimed in claim 20, or the conjugate as claimed in claim 21, wherein the
tumor antigen comprise the amino acid sequence according to SEQ ID NO: 2 of the

sequence listing or a variant of said amino acid sequence.

The pharmaceutical composition as claimed in claim 10 or 22, or the method as
claimed in any of claims 11 to 12, 14 to 18 and 22, wherein the tumor disease is
selected from the group consisting of colon cancer, gastric cancer, metastatic colon

cancer, and metastatic gastric cancer.



