Met hods and conpositions for diagnosis and treatnment of cancer Cancer is a
significant health problemthroughout the world and is still anong the
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alifetinme risk of ovarian cancer of around 1.5% which nakes it the second
nmost conmon gynecol ogi ¢ nal i gnancy. The,diagnosis of ovarian cancer can be
suspected from an abnormal physical exam nation (including a pelvic
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15 ~for cancer cells in the abdominal fluid. Treatment usually involves chemotherapy

and surgery, and sometimes radiotherapy.

There is an increased risk of ovarian cancer in older women and in those who have
a first or second degree relative with the disease. Hereditary forms of ovarian
20 cancer can be caused by mutations in specific genes (most notably BRCAI1 and
BRCA?2). Infertile women and those with a condition called endometriosis, those
who have never been pregnant and those who use postmenopausal estrogen
replacement therapy are at increased risk. Use of oral contraceptive pills is a
protective factor. The risk is also lower in women who have had their uterine tubes

25  blocked surgically (tubal ligation).

Ovarian cancer usually has a poor prognosis. It is disproportionately deadly
because it lacks any clear early detection or screening test, meaning that most
cases are not diagnosed until they have reached advanced stages. More than 60%
30 of patients presenting with this cancer already have stage III or stage IV cancer,
when it has already spread beyond the ovaries. Ovarian cancers shed cells into the
naturally occurring fluid within the abdominal cavity. These cells can implant on

other abdominal (peritoneal) structures, included the uterus, urinary bladder, bowel



The five-year survival rate for all stages of ovarian cancer is 45.5% For
cases where a diagnosis is nmade early in the di sease, when the cancer is
still convDred/met9vhe prinmary site, the five-year survi val/EPa168/00B692. 7%
The main categories of ovarian tunors are as follows: Epithelial tunors,
whi ch account for about 75% of all ovarian tunors, and 90-95% of ovarian
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Surface epithelial-stromal tumor, also known as ovarian epithelial carcinoma, is

the most common type of ovarian cancer. Surface epithelial-stromal tumors are a
class of ovarian neoplasms that may be benign or malignant. Neoplasms in this
20 group are thought to be derived from the ovarian surface epithelium (modified
peritoneum) or from ectopic endometrial or Fallopian tube (tubal) tissue. Surface
epithelial-stromal tumors include serous tumor, endometrioid tumor and mucinous

cystadenocarcinoma.

25 Lung cancer is a disease of uncontrolled cell growth in tissues of the lung. This
growth may lead to metastasis, which is invasion of adjacent tissue and infiltration
beyond the lungs. Lung cancer, the most common cause of cancer-related death in
men and the second most common in women (after breast cancer), is responsible
for 1.3 million deaths worldwide annually.

30
Lung tumors include epidermoid cancers and adenocarcinomas. The vast majority
of lung cancers are carcinomas—malignancies that arise from epithelial cells.
Lung cancer may be characterized by five histopathological criteria. A distinction

is drawn between squamous epithelial carcinoma, adenocarcinoma, large cell



small cell lung carcinoma (SCLC) usually responds better to chenot herapy
and radiation. Lung cancer may be seen on chest x-ray and conputed
t onogr aphyo(2€/me@n) . The di agnosis is confirnmed with aPor@mpegio/0diees i s
usual ly perforned via bronchoscopy or CT-gui ded biopsy. Treatnent and
prognosi s depend upon the histol ogical type of cancer, the stage (degree of
spread), and the patient's performance sStatus. Possi bI e treatnents include
surgery, ¢ he”&{rﬂ%xﬁi’%derﬁ@&ha&rﬁﬁk e4BabARYRd Mﬁélhcetnrlaﬁé &@aﬁoma i)y eny ear
survival rate is 14% The i nmune s§tem as the ability to recognize and
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i nfl anmat ary The | @t& es g}ﬁ}lityfor
foreign ant i g%rﬂ%l a{ﬂungtclﬁcénoﬁ}ae en d)luﬁ&gp r%tq'pO%Sé(%ﬁtrEreEﬁ% %rgglgé)%%rgé? i's
| att er conpongdiatioh. | nmune system al so feat ures specificity for foreign
antigens, inparted by presence of receptors on | ynphocytes. Antigen
presenting cells (APCs) also play a role in the adaptive response - they
engul f for ei gnu@idan@s Msaydrdedt Q@RS xtia¢ Bhd eonigited tyRbHaphst @ scan)t ftee cont ext
of major histoconpatibility conplex. CD4+ T cells he gg(?t rs that
recogni ze ant fligenpsisi 1ﬁ°?ﬂf§‘“€%?ﬂl@>&b‘6?symstﬁ%§§%lﬂ?e‘\%l‘j‘i‘“é‘?:u‘la NCRASCERY t hen
enabl es them b0cTELRRE Bidp¥E. omaﬁén%d Jrégnm@aeﬁtaaluysaﬁ eheTRR1obAPHPE Y €S
(CTLs) or B cells.” ClLs are part of | -medi ated immunity and are capable
of elim natingf edicess the stagnt(derres of HéfeéQ)ntaécitth‘bﬂJaW dreEeEnance Syl es, vi a
apopt osi s or p?s{b%r 'tféafmtsatlﬁcqiu&elsﬁrgérryys'cﬁem&&leﬂaﬁ)ﬁwhﬁj@ | MdiBheRBY edviahat
T-cell nmediated 1mmunity plays a vi role 1n e anti tunor’ response. B
cel I's are i nvotamment the figt-geareunival rtiadgtoobul i ns and as such are part of
the hunoral i mrune system |If properly aimed and enhanced, imrune functions
can be therapeutically exploited to control and even er adi cate mali gnant
| esi ons. TeneTheinameheeyysigmries ite abidy gescogmiasland destroycalicviadge nemiate gener at e
antigens that m%glaqit{egzc%gtlezgn% QcYapEit}g 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
20 capability for foreign antigens, a feature present in adaptive immune response.
This latter component of immune system also features specificity for foreign
antigens, imparted by presence of receptors on lymphocytes. Antigen presenting
cells (APCs) also play a role in the adaptive response — they engulf foreign
antigens and present them to the lymphocytes in the context of major
25  histocompatibility complex. CD4+ T cells bear receptors that recognize antigens in
the context of MHC class II molecules, which then enables them to release
cytokines and further activate CD8+ lymphocytes (CTLs) or B cells. CTLs are part
of cell-mediated immunity and are capable of eliminating cells presented in the
context of MHC class I molecules, via apoptosis or perforin-mediated cell lysis. It
30 is widely accepted that T-cell mediated immunity plays a vital role in the anti-

tumor response.

B cells are involved in release of immunoglobulins and as such are part of the

humoral immune system.



i mmune systemin anal ogous fashion to mcrobial antigens. There is a need
inthe art for genetic markers and targets of tunors such as ovarian tunors
and | ung wormro9449m particul ar ovari an adenocarci nomas agu/Ereanohioet ar
adenocar ci nomas, and netastatic tunors derived therefrom allow ng the
design of specific, reliable and sensitive diagnostic and therapeutic
approaches of these diseases. The invention relates to the therapy and

di agnosi s of tunors such as ovarian tunors and |ung tunors, in particular
ovari an adenocarci nomas and bronchi ol ar adenocarci nonmas, and netastatic
tunors derivelf properds ragmed |and penhianesd) dmmunp efungtiangt ¢amn be etherapeuticallt he

| dent i ficat i op pli TR Sl and blaidhiERe hifbna RsBRETRALICHd dilsgouch as
ovarian tunor &rang lI'ng tunors and can serve as targets for diagnostic and
t her apeut i ¢ aghpngacihesvaf int dvedrogdnestagmsrateSantigamsythef are recognizedhby dle The
present invention relat esﬁ‘téﬁ? t he i@ienti fi c%ti N, of nucleic acid and am no
aci d sequehce PG SYSFR 1 AUAIQROPE fastUpn {0 IerqRial APURERS S 1o such as ovarian and

| ung tunor tissues, and which represent targets for therapy or diagnosis of
tunor diseases in a subject. These sequences, enco ss proteins i.dentified
to be in the Ehﬁgﬁé‘?@aﬁ} 'i‘ﬁé“cf?r %"I‘?%mc‘gf“ﬁ%r,s aﬁ%@%%%B Sé“ﬁhast‘ﬁ’ér‘a"
extra-cel | ul afu{RYLRNung QuhbA! irf PALGEAUARAERS al@bchCinbned bihd bidntiislar
preparation of tunor vaccines, including prophylatic and therapeutic

vacci nes. Theadfiesagtieonsdsi angl mefasietiorhearsgeasidthagiren. tiiRvinaiheserignot o be
expressedy s N LR, félabie SRMRILEG: ignbe ! SIdCHRfbelR CAYRARR.AEE Ao Ng TO

SEQID NG 1 the sequence listing or a variant of said nucleic acid
sequence. Prefliseasés y, the nucleicacids identified according to the
invention to be expressed in tunor cells encode a peptide conprising the
am no aci d sequence according to SEQID NGO 2 of the sequence listing or a
vari ant of sailbe dnventioracilaless gy thenthetapiTlaed aliagnosisiof tawprdssugh as advevan er med

t unor - assocj at ed _nugl ei.c_aci ds"arp i AV . 4 i kﬂ " herein.
o ul ¥n add BEBEIBHES Ghd nARLAS
I n anot her asp&tYs a?#gungn%ﬂ'fsi (l)nnprel§a e 10" peprraes encaoded by the tunor
nucl eic 15 adenocarcinomas, and metastatic tumors derived therefrom. In particular, the
invention relates to the identification of molecular structures that are present on
tumors such as ovarian tumors and lung tumors and can serve as targets for

diagnostic and therapeutic approaches of these diseases.
20  Summary of the invention

The present invention relates to the identification of nucleic acid and amino acid
sequences that are characteristic of tumor tissues such as ovarian and lung tumor
tissues, and which represent targets for therapy or diagnosis of tumor diseases in a

25  subject.

These sequences encompass proteins identified to be in the plasma membrane of
the cells, and accessible on the extra-cellular region, so that the sequences may be
useful in the preparation of tumor vaccines, including prophylatic and therapeutic

30  wvaccines.

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, also ternmed ,,tunor-associ ated
antigens" or sinply ,,tunor antigens" herein. Accordingly, the tunor
ant i gens woento®ied according to the invention conpri sePamn/ERxe1000862 d
sequence encoded by a nucleic acid which conprises the nucleic acid
sequence according to SEQID NGO 1 of the sequence listing or a variant of
sai d nucl ei c acid sequence. Preferably, Sthe tunor antigens identified
according to fheg iuaﬁﬁﬁalae&r@iﬁgmme%aeh@oﬁmua%a&gs@d%m%al@aﬁ%d@ ng to
SEQID NGO 2 of the sequence Tisting or a variant of said amno acid
sequence. |n peptidaspaprising He dmine acidcaayenes, peserdingeior PERIDIRpRiISithy ami no
aci d sequence I : i i.dentified
according to ?ﬁ%‘g%hg‘gﬁ‘t‘%f %ﬁﬂ%@%f@?ﬁ%@% ,a%r?%‘?ﬁgﬁéﬁgésﬁqgé’ﬁ& sts "agﬁer ein.
Preferably, thlso ttermed ,amhogessoqiget nudsic glidsher ismpt itemoraneclagapalds’e of
stinmulati ng & cel lul ar response against cells characterized by presentation
of a tunor an{‘?ralgn identified according to the invention with class I MC
and/or of elicting antibodies that specifically bind to a tunor antigen
identified acgording to the jinventian when ed itself or attached to an
i munogeni ¢ ¢ ?‘}Oélfe? apReEh er’é‘ﬁe”tt’tﬁ’ﬁﬁ?latﬁﬁfq Ej@ﬁaﬁeﬁcp‘i%sbyr‘rﬁ@ tﬁrgorp?‘g’geé%t ed,
directly or fgdilOMEdgifipd O£R6™in0 to Whé NinGérdieg, lalsWHeerfied equmesasstyigter abl y,
the tunor antigen peptides according to the invention t%re VHC cl ass |

d

and/ or cl ass MHgERLsENFIEWHe oY HUEEIST AfreHe Ot B e JUBPHATREVHC cl ass

| and/ or £} asgiehdifidd £868ing 9o BRALVABSH cdPhifseaR Bintno dchBschdiRE eRddib DBy
peptides according to the invention conprise an am no acid sequence

subst ant i al | yasweleissasishurhicl compripes theinndeiacrid ssauaneneecosding (¢ PEGnEht of a
tumor _anti genniignil s eﬁG&fPsgﬁl% %g?mgah@f sl filel Oidia éag@én%aquxmb@?l d
fragment of a tunor antrgen identified according to the invention’is a MAC
class | and/ othedhmesantigepy deutified chepmping de thsrinyentign cpmpmisroge amineatcid s
capable of el LGN BhRIN SBOINRONG drdndBaflerct HIARNr o FAERELARLY . 2
tunor antigen ﬁep I'de accordin o the 1Tnvention co I'ses an am noaci d
sequence s®ibstmibiaaldl sgqueaca.espondi ng to the am no acid sequence of such
fragnment and is processed to produce such fragnent, i.e. a MHC class |
and/or class Il presented peptide derived froma tunor antigen identified
according to thend f¥pedt] iherinwentiam piovides egidesl esmpeding aminosacidisaguerasd i gen
identifi i.n .
dent ed acgggvcéd 190&1 C)the sequences of the tumor antigens identified according to the
invention, also termed ,tumor antigen peptides herein. Preferably, the tumor
20 antigen peptides of the invention are capable of stimulating a cellular response
against cells characterized by presentation of a tumor antigen identified according
to the invention with class I MHC and/or of elicting antibodies that specifically
bind to a tumor antigen identified according to the invention when used itself or
attached to an immunogenic carrier. Preferred tumor antigen peptides may be
25 presented, directly or following processing, with class I MHC molecules.
Preferably, the tumor antigen peptides according to the invention are MHC class |
and/or class II presented peptides or can be processed to produce MHC class I
and/or class 11 presented peptides. Preferably, the tumor antigen peptides according
to the invention comprise an amino acid sequence substantially corresponding to
30 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
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



the invention that is capable of elicting antibodies binding to said
fragnment. Thus, a tunor antigen peptide according to the invention

conpri seswaroawmidmpdoaci d sequence substantial ly correspomrdirmg2410/00te62 an no
acid sequence of a fragnent of a tunor antigen conprising an am no acid
sequence encoded by a nucleic acid which conprises the nucleic acid
sequence according to SEQID NO 1 of te-sequence listing or a variant of

sai d nucl ei ¢ aGi deqRAME AtRaARMIyPERIShRINS GOMBIInSRS a8id RYLdRe dFidcsequence
substantially corresponding to the am no acid sequence of a fragment of a
tumor ant i genfregment jasd rig professedhionprodededsuse diaemert, hecoMGglaspl spdor D N 2
of the sequengg.J S}l ' ' ] it HEQECR- thd N one
enbodi nment , aa?ﬁ&%?&%%%? éﬁﬁﬁﬁﬁ%bggkﬁgi%r fﬁa ﬁ%ﬂﬁﬁﬁﬁﬁﬂiéﬁﬁ.on cgﬁ%rises an
am no aci d segwenive «ehduimenogenodarivhd frgmoalpintw peiigan identidked 8E@rdine MOs: 3, 4
and 5 of the sequence |listin [ fr. thereof | . j.ant of said
am no aci d%1 se%gﬁ‘éeélg%r} lh??’zﬁgcﬁéar??e. oﬁeﬁlg{l’%’%@m&?ﬁl\?gﬁgit%ggl%grﬁérr%%l}tl gﬁ%shbr aces

t he treat ment aaoslboantifeagpepids acordingo thé Swaaten bympasegeini aginbumidd nucl ei ¢
acids or tunor antigens..gﬁfse nmet oda S%ovide ﬁgr t he s&%ﬁﬁtivetd tection
of cells and/ SAUEIEAPRSAniglY grresRinding tg the Amin agid seanefcq A 8 ¢ aci ds

and/ or tunor aRtm@easigtheompising Bh Ainihd geidv@icie &lcbésl by hmupblkeic®did cel | s
not expressing such tunor nucl ej c acids and/ or tunor ntlb%@i ThEs,
preferred di sBANBLOMPrIse brdNER 35id HAEHEAEOIE tf’tﬁﬁ%_ vhi' i Bhe or
nore of the tWREnRUGRLCoRG! UiiaAh Hr0%id WBlkicaRdill dRBsentdemtli pleRiatag cor di ng

to the invention are expressed such as tunor diseases, in_ particular cancer
di seases suchCcemPrisada® amEnocacidarquence spbstantially, cofresgonding 19ethe Amdne 2¢ith

particularly bRl of enldf 8Fhllof Bfigel KRpAlihd BRMMnind GBI hgsloaccor di ng
to the invention Is a pargt of the tunor "antigens which corresponds to the
non-t r ans menbeaasligmiotSEShID NO: geoftthessquence Hetingxareaweapntuf spid poving aid of t he
turmor anti gensze ﬁgncle.slncommb§)8ﬁ|n Elp%rtﬁl%t)t ar{t%eliq g%tﬁgg?g)'rm?rto th%q'h\gznﬁgﬁt or
portion conpri e Gn "am no aci d sequence se ed Tromthe group consisting
of SEQ | DLNCscomprisés amdmoddcid sequareuedeael fromttheigroop cansdisting wé SEQ Her eof , or
a variantof said anjno, acid sequence .or fragnent.. Therefore he_entities
used accor di nglqsog’%%ndi %\9%&‘&88% e%eﬁésﬁmétpéac%ﬁrgﬁ?teth%rfﬁlt’)?rrl%iv%%an% 8%4111(2 t unor

anti gens i dentinfrio@did sequence or fragment.

The present invention generally embraces the treatment and/or diagnosis of tumor
20 diseases by targeting tumor nucleic acids or tumor antigens. These methods
provide for the selective detection of cells and/or eradication of cells that express
such tumor nucleic acids and/or tumor antigens thereby minimizing adverse effects
to normal cells not expressing such tumor nucleic acids and/or tumor antigens.
Thus, preferred diseases for a therapy or diagnosis are those in which one or more
25  of the tumor nucleic acids and/or tumor antigens identified according to the
invention are expressed such as tumor diseases, in particular cancer diseases such

as those described herein.

According to the invention, particularly suitable for targeting the tumor antigens
30 identified according to the invention is a part of the tumor antigens which
corresponds to the non-transmembrane portion, in particular the extracellular
portion of the tumor antigens or is comprised thereof. In one embodiment, said part
or portion comprises an amino acid sequence selected from the group consisting of

SEQ ID NOs: 3, 4 and 5 of the sequence listing or a fragment thereof, or a variant



according to the present invention preferably are capable of binding to a
part of the tunor antigens identified according to the invention which

corr esporie 20m/mk@onont r ansnenbr ane portion, in parti culPam/BErP2e0/001062
extracel lular portion of the tunmor antigens or is conprised thereof. In one
enbodi nent, said part or portion conprises an am no acid sequence sel ected
fromthe group consisting of SEQ 1D NG7 3, 4 and 5 of the sequence listing
or a fragnment & A&l Sho a8l sBqubdtd G tragRient Thet AN, IR aftitids 384 UBHEinL ko
fragment. Simlarly, peptides and nucleic acids used according to the

i nvention f or theniguentien which rate vepablss o6 binding 19 thy damner agtigpng @C?eﬂlﬁﬁeq unor
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one enbodi I'on conprises dan am no acl

sel ected fronot secopiprisgd deredt.Skni ovg @hbddift,DsaNDpart dr pértiondcompoises fre
sequence listing or.a fragment thereqf, or a varian id gmno, acid
sequence or f?lﬁg'ﬁé’ﬁ’td.seﬁ’fe@g%?eéWV?f?%iaﬁ IR fogast ?‘ﬁ)‘?’%&éﬁ i\}(gsegﬂléﬁ‘&%
subst anti al | y5 G@lthe sdaaerte NBtih® of a Frdgined theR6f, tod DVarRRt bUSHG andtRNdid | ed

according to the invention which corresponds to the non-transmenbflane
portion, in pAbFcEICAfraghenteXMiEly) papfides 390 murlsic asidstsed RasAEinERtigens or

is conprised fnfefiRmifor AAGcia@hs ifMEhSieSpoRsd Hith BP&IRtSySH @it RRE bitRgns | N one
enbodi ment, said part or portion conprises an am no aci d_sequence sel ected
from t he groujsertéfiesiaseqrdige & theprgsen inyegtiompreferabhginducsispegiiciydgue Pt |i sti ng

or a fragment . feneqls fapft M@ﬁdtﬁatacwrdiﬁgit& (R Dhtidf vehiGEEHRESMAP ko

fragment. One aspect o I's Itnvention rélates to therapies for treatnent
of tunor di seths@on-tiansoembiranspoationy imparaevlar dimexdragelthldr pagionwithestumpnyvol vi ng

the adm ni strati an_ i nhi bi f re '9{1- d/ or i Vi . a tunor
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i nvent i on % el aingwistoamapmaraciiceqtdincea keleaeifiemtthogroop rpusising@f &EQ Ihi bi t or
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amino acid sequence or fragment. 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-transmembrane portion, in particular
20  the extracellular portion of the tumor antigens or is comprised thereof, and said
nucleic acids encode such peptides. In one embodiment, said part or portion
comprises an amino acid sequence selected from the group consisting of SEQ ID
NOs: 3, 4 and 5 of the sequence listing or a fragment thereof, or a variant of said

amino acid sequence or fragment.

25
One aspect of this invention relates to therapies for treatment of tumor diseases, in
particular ovarian tumors and lung tumors, involving the administration of an
inhibitor of expression and/or activity of a tumor antigen identified according to
the invention.

30

In this aspect, the present invention relates to a pharmaceutical composition
comprising an inhibitor of expression and/or activity of a tumor antigen identified
according to the invention. In one embodiment, said inhibitor is specific for a

tumor nucleic acid identified according to the invention. In another embodiment,



tumor nucleic acid identified according to the invention. |In another

enbodi nent, said inhibitor is specific for a tunor antigen identified

accor di ngvoaotom449avent i on. According to the invention rhe/EPRea®e1062i nhi bit
expression and/or activity" includes a conplete or essentially conplete

i nhibition of expression and/or activity and a reduction in expression
and/or activity. Preferably, said i nhibi®t iron of expression of a tunor

anti gen ident ifij ghisMer & s‘i!kﬂﬂc & 4 t'%ﬁmk th‘tf‘ééﬁ ll&atlﬂ@yaécaiﬁ%goioeiﬁ@lrmntidﬁhl bi ting
the production of or reducing the |evel of transcript, 1.e. nRNA coding

for a tumor aAe¢qiding iaidatinventen deebrase nighiby emessm\ﬁ@ﬁiqr aefiviy" gnclyggs
I nhi biting ”Q%aﬁigig{ét Oééséhil?iw%iﬁ 108 iR BBVt Qe %&i %gﬁiy arfdingl/ or

inhibiting the ion of tunor antigen iden I ed acco gto the
i nvention, e. g;dumpnimhxmﬁ&anngmﬂioaa@ivmyi hnfemiblx,rsadsmnblppn obelipmggsiborf a t unor

anti gen |dent|f|ed accor. Q.th vention e 1,6 .nhi bition
o expresst on® At PO bHst 3elcliph Y B3 Ror Wl BB Rate o Mitolil', 1
the present i ﬂmpmduoumrrﬁdmmcmgmwmbftrgismmh ea MARNA, dodhhg(fm mmitmr cell

death and th h t t d I
par 1 cul ar  onBUE TSI FER ARGt Al By ook Eos bGP e LORGFPTE hen -

identified acm@uethfi@egraddiion dfrtmmripo,rbnuﬂ)r D mmbmlagttm )érddU&ldhl@ftaﬁ‘lod (e.g.
anti -sense ol%gonucleotide ri bozyme, i RNA, siR g DNA encodi ng the
same) sel ect i ¥E&" HJBYifigs AcrRyding tan@eaema%p%&i F’-Y dnlil iting translglion Q| ei ¢

acid identsfi gehsBGHOESHiRY 60 at Rendr NARIBEL QbontiFiBETREdinBiobiHel Hehtfond.
reduci ng) transcription and/or translation thereof. Inhibitory nucleic

aci ds of thi sPrefreliy, emd iinkibliie off EyRrAtsdIne a1d/ere S| Ay 2 BERAENEMIEER n t he
antisense ori Rﬂh@ﬁédo&c&% d;‘%ts lovﬁletﬁekhﬁ inveritat re@ﬁ’&ls thﬁotaEélfjﬁro“%'ah%} e

i nhi bitory ol 1 gonucl eoti pically vary in length fromfive to several
hundr ed nucl etidiepsstumapcell tdygﬁc@ﬂlbjwad‘@&ta monor-nhibiting of itener-dastroingit h or
shorter, even,poL e typi cally about 10-30 nucleotides in |ength. These
inhibitory ol rgonucl eoti des may be admi nistered as free (naked) nucleic
acids or 1m protected forns, e.g., encapsulated in |iposones. The use of

Do OTEL O 8 e PRI B BRIEFRLS1 A phlor BB I
identified according to the invention is an inhibitory nucleic acid (e.g., anti-sense
oligonucleotide, ribozyme, iRNA, siRNA or a DNA encoding the same)
selectively hybridizing to and being specific for a tumor nucleic acid identified

20 according to the invention, thereby inhibiting (e.g., reducing) transcription and/or

translation thereof.

Inhibitory nucleic acids of this invention include oligonucleotides having
sequences in the antisense orientation relative to the target nucleic acids. Suitable
25 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
be administered as free (naked) nucleic acids or in protected forms, e.g.,
encapsulated in liposomes. The use of liposomal or other protected forms may be
30 advantageous as it may enhance in vivo stability and thus facilitate delivery to

target sites.

Also, the target tumor nucleic acid may be used to design ribozymes that target the

cleavage of the corresponding mRNAs in tumor cells. Similarly, these ribozymes



Al so, the target tunor nucleic acid may be used to design ribozynes that
target the cleavage of the corresponding nRNAs in tunor cells. Simlarly,

t hese ri bwoyoragyapobe adm nistered in free (naked) formpomn/Ergomheloase of
delivery systens that enhance stability and/or targeting, e.g., |liposones.
Al so, the target tunor nucleic acid may be used to design si RNAs that can
inhibit (e.g., reduce) expression of thé& tunor nucleic acid. The si RNAs may
be admi ni st ergd, bR AfifGfistéB@E Bbe (1RKEQ)TOrYr PSR A deedrl “psismsiat ens t hat
enhance st abi | |¥y and/ or targeting, e.?.., | i posonmes. They may al so be

adni ni st er ed ¢nhan¢eestabdityraed/on takgetings £ &c lipewmes.or encodi ng DNAs. si RNA
preferably conprises a sense RNA strand and an anti sense RNA strand,
wherein the sense and anti sense RNA strands form an RNA dupl ex, and wherein
t he sense RNAAkDy thadarganpmoseslec mitnepbe deedste glasi gir dRNAssthatreian anHibit

identical to target .sequence Q bqut 19 . ahoyt i.0 S

nucl eoti des i %‘ga’ f%ﬁﬁ?) ﬁ%’cffsélog 3f:it§e iqarélﬁ'i inflfglgl g%:}g'orl'?i‘?nég:l (1)\St ﬁ’%yi lr)ﬁ/enti on,
pref erabl y nmRimiaitrddginffede (hhieed) formedr Hyutre usaof deieery dystems fthat ehieance

enbodi ment, the ,i,nhi i,tor of activi t%/ of 2 tunmor antigen .identifi Ed
according to FARAY, iRENg: 59 APOPWRy T PRAMAY 350; Ber dmipsted i dis o sai d
tunor anti genforﬂnme{mﬁMimr@mo@@]ﬂNg@Ii body specifically binds to a
pepti de conprising an am no acid sequence selected fromthe group
consisting of SEQID NOs: 3, 4 and 5 of the sequence listing or a fragment
thereof, pf ask&A pRterMly 38IPridINRnRCRNASAAMENGE a8 antisASTRMA st@idadi ng of
the antibody to the tunor antigen can interfere wth the function of the
the tunor ant Wgemsin the gensgnd pnfispsei BYA 1sirands formy ap RINA duplex, @ad ayhgrein
activity. A's ' L J b C o

therapies for ﬁlterséxggt% r@ﬁf?%?{dtdt?%?@%éi ﬁ@%@ga?%&gﬁfﬁg&?ﬁga%’ﬁlr%@%@ ﬁo?a%i on of a
| i gand of a t tuggesequoncemiilaboutilddo about dPrsentipyeiseiuslegtiies ine tumapRuckat i gen
identified ac i iy i . 1 n [ SRECLodi ej cid may
be adm ni ster gcgé ?%ggﬁésde)?ctg&%fd\gg}é ;Eﬁ'%]fy%k}% Z%régk%l{ ﬁe ta?%]dent?g ﬂ’gg eeil egci d or
an anti bony nayndpentégdm ni stered that specifically binds to a target
antigen, attached to therapeutic effector noieties, e.g., radiolabels,
cytotoxins, cytotoxic enzymes, and the like in order to selectively target
and ki ll cell & &Haflher embodiment, the inhibitor of activity of a tumor antigen identified

according to the invention is an antibody that specifically binds to said tumor
antigen. In one embodiment, said antibody specifically binds to a peptide

20  comprising an amino acid sequence selected from the group consisting of SEQ ID
NOs: 3, 4 and 5 of the sequence listing or a fragment thereof, or a variant of said
amino acid sequence or fragment. 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.

25
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

30 nucleic acid or an antibody may be administered that specifically binds to a target
antigen, attached to therapeutic effector moieties, e.g., radiolabels, cytotoxins,
cytotoxic enzymes, and the like in order to selectively target and kill cells that
express these targets, e.g. tumor cells. In one embodiment, said antibody

specifically binds to a peptide comprising an amino acid sequence selected from



express these targets, e.g. tunor cells. In one enbodinent, said antibody
specifically binds to a peptide conprising an am no acid sequence sel ected
front he gwvoupiloom®psting of SEQ ID NGs: 3, 4 and 5 of treT@Pouencmet i sting
or a fragment thereof, or a variant of said ami no acid sequence or
fragment. In this aspect, the present invention relates to a pharnaceuti cal
conmposition. conprising a ligand of a“tbWhor nucleic acid or tunor antigen
identified acgErgbildcdiistilg of BERND NEs: SRiAakd 9atkndebdidn@d lighigest 4 0 one or
nmore therapeutic effector noieties. Preferably, said |igand is specific for
sai d tunor nufhgnent theraof.or atvarit ofpaid gaimo aid seqvenesasdengment | sai d |igand of
a a tunor nucleic acid or tunor antigen reduces tunor cell growth and/or

i nduces tunor cell death and thus, has a tunorinhibiting or

t unor - dest r oyImhiefasect, . th\proedi imyentionarefatast foea phepeaseutishl corepositicant i on,
the identification.of funmr .nuyclei ' : ' it
possible td d%?/néﬁ’rgbngsapé%%n iocI; aiutﬁnirnngfnrglfcﬂegér gaicﬁ)cll §1[s1 é)ggg&%ﬁqg‘%@gigifl% g r cells
beari ng the i detkiihvendomndaidyiged begyr sttaghadetoagrieng moreptherapantic redfettoe

devel opment of a tunpr,. disease. or eradicati.ng tunor cell.s. |nmunotherapy
enconpasses a™P¥FFet ﬁefB"fat’ n faég\}‘gmqeﬁr@e%ﬁ%l f‘%r%é"rﬁin’i“ﬂﬁé QUClPE Reid or WlOh N goal
of eliciting hutipen. I6@ht ellBSdimYat sElizMTWNE aOARCTUSRE acAl Halun6i shtigén Cl i ni cal
approaches utilising these nucleic acjds and antigens are possible as

sunmar i sed befegHees Aot Eewihand/or dnduessimab sttt By 2ndAAuh d24? WRRIY i nt o

active angy paghinignCRitGAN IBRoyiAELH}E | MMUNOt herapy may invol ve the direct
i muni zation of patients with antigens or nucleic acids encodi ng such

antigens in an attenpt to boost immune responses agai nst the tunor. Passive

| munot her apy 4¢ &L&hg t6 9 forfer AULNGSthe AvebOthel iRl RATRHLS: Hididic t he goal
of directly rreg_ll ating antitunor responses. The present invention

cont enpl at es hadhardppymoaehtégens ekesitpossilese develnp paciéiptimawnetberapies to a
phar maceut | cal, £oIRaaAd mgn&lm/@} 60 BRI RO RicA i BRI BB UG FRE BFL e Trom
the group consisting of (i) a peptide“conprising the am no acl equence of
a tunor ansi gprvérndiept ihti davelmpoentdiofigp thandrhdisease eort edicatingofturport gellsr ant i gen
pepti de deri Vg-ﬁlng r(gﬁn sai d tunor anti erivati of sai epti de,

. : vagety of MteRentions aad | tochnidues w1tg REP!
(ii) a nuclei BRI HRBERE S &r a‘g ﬁegtl?tarevecoonprl Sihg tHE AW o aci d
sequence of acdmiofi goaltdfGibiting @ihor deticdesiewntiive immuh® rdspenses1\Ae wiriedy obHr
clinical approaches utilising these nucleic acids and antigens are possible as
summarised below. Approaches to cancer immunotherapy can be divided into
20 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
antitumor responses. The present invention contemplates both approaches.
25
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
invention or of a tumor antigen peptide derived from said tumor antigen, or a
30 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

sequence of a tumor antigen identified according to the invention or of a tumor



of a tunmor antigen peptide derived fromsaid tunor antigen, or a derivative
of said nucleic acid, (iii) a host cell which codes for a peptide
conpri si nyotzhmw/@mIno aci d sequence of a tunor antigen i @emEPRéedoB6eZOr di ng
to the invention or of a tunorantigen peptide derived fromsaid tunor
antigen, (iv) a virus which codes for a peptide conprising the am no acid
sequence of a tunor antigen identified Bkcording to the invention or of a

tunor anti genm;z%@{, ggﬁldéeaews‘aifrt)ﬁp%waﬁ&rtau n, W0 h9Gs »\(h‘{()h Eodk€lidr a

presenting a peptide conprising the amno a d sequence of a tumor antigen
pepti de deri vpebtide orpmprisugothe agmingearid oﬁsqmnw ed aciwediangseno identifiehvent i on,

or 3 derivatl yeofin @il ARBRAC: di il dimBPaRkh BON T £ SRGBRLET, W1 of

binds to a pep nprising the am no acl tunor antigen
identified acamrgeln r(g) haell Ipeesernmgnat papnde)comﬁrmng thﬁmrmnmmlgscqlpecm wfobe derived

fromsaid ant n munor eact . ensi t.i ze n vitro
to recogni g@ Ee(?ﬁfé?l 'ilY'Fa IIF(HE 205 agége& g%’&lﬁ? aéc%fimg

antigen i dent ldvhﬁd)nasmaivagvetafshlhq)epﬁdee(m) anarGibodyf orel’ wmeemtwtgan pepti de
derived from s,ai d tunor antigen, . ang]‘e (vidi) t(g effectog cell (or. stemcell)

transduced wi PHI% 19 PERtIE 2qIRPTiSingo e nggigo Tacit SPAUeRtEe B &mm?éta"i“g?:‘bgm ses a

pepti de conpr{g@hfigkdt £8orAMNG RS inffeRRAURTTTR Qinod ahtidBArpepfidd Gaivel dat | f i ed
according to the invention or of a tunor, antigen peptide derived fromsaid

tunor ant i gensaid fmsantigase (NiREAimManpEptive eclhesitiarchiy Yibo (9 JecPenig & unor

anti gen speci Eer;ﬁldwfan? {heoﬁmﬁllc)a§<§d | deqiiings &3t Q%ﬁ%ptdnqgerprlde%ﬁﬂed)e
processed to oduce r antigen specific MHC cl ass class 11

presented pe p@ferElmg)‘iOethe Fra’bm}Dnaorth rRoRmahantigen pspiide; der lﬁemnépkés@mpr
present ed pepLlfiey. gdegﬁgaapﬂ fecRPlctll REPLLA GllPBaftalcAUGRE  RURRIAM T2l 1Y

correspondi ng r antigen rdentified according to the
i nventi on whi efvoilimgpr Eselitrectplyy thatCeaigpisss 4 pqutldclca)gmrlbllng the efmaoadsid/ MHC

class | or cap be CE)? C:\tglrsng(rj a;[ltp%egr 8enlt|1(f'ed acc%%c? gc% thfe 1%9 {1 op%¥la Ch

sequence. Pref&'4lS e 15 capa a ce ul ar
response pgai mstigeA péptite dedvedrfae wdm@rbryng@nesent at| on of a turmr anti gen
identified according to the invention with class I MHC and/or is capabl e of
stinmulating a hunoral inmune response against a tunor characterized by
expressi on of [rAotdleMbodaiéntge Peptilierictdriiag t@¢ig as ditigort mtighe spaeifenMH. | n one

enbodi ment, Sgllags Ipo(;'3 r<):}a|ssd ﬁ p(r:e%grﬁgci Se%%ld? Qr c%rr?be processed to produce a tumor antigen
specific MHC class I or class II presented peptide, preferably a tumor antigen

20  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.
Preferably, said peptide is capable of stimulating a cellular response against a

25  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. In one embodiment, said peptide comprises an amino

acid sequence selected from the group consisting of SEQ ID NOs: 3, 4 and 5 of the

30 sequence listing or a fragment thereof, or a variant of said amino acid sequence or

fragment.

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



aci d sequence selected fromthe group consisting of SEQID NGs: 3, 4 and 5
of the sequence listing or a fragnent thereof, or a variant of said am no
aci d seqgueocelia4fpagnment. I n one enbodi ment, a nucl ei c PaTIERP2@OO0N062 Ng t O
(ii) codes for a tunor antigen specific MHC class | or class Il presented
pepti de or codes for a peptide which canbe processed to produce a tunor
antigen specific MAC class | or class I}2presented peptide, preferably a

tunor anti genpySpeedskddto Wr¥dubd 2asndr aRfi EHSPESEL PRI L1881 JPCREEN pRisYntedai d
pepti de has a sequence Substantially corresponding to a fragnent of a tunor

anti gen i dent péntice, prefesablly g tumprt adigem spesifio MER| @assi k ppsedech peptidsy VHC
class | or cl ?ﬁ?eréﬂl%ase{d ge%fi@tp % M&é&lc§§§b§m§£ll}pﬁ}re§ﬁorﬂf 8 SStegbnledy Pr oduce

a peptide fragnent such seqguence. eferably, said peptide Is

capabl e of st pfraltanomantigen eddntified acwsding te thegaivension awhichmis prebratesicber i zed by
presentation unor. ant kgen i [ ' i i fion with
Bl ase | M 2 RS sl i IR PRSP NGRS EF G e ol pRVMBIEA 10

agai nst a t unpéptidb dragaiear haenk bychessquarsi Prefendbly daidvpeptalatis gepablelefitifi ed

according to the invention. In one enbodj nent, said ti de conprises an
amino acid sedeHRELFUEE A PPE ARG B ShresateR I T et oNRe: 3, 4
and 5 of the f@MeRGgen idshtifitd REordink8ghE Mvehthar @bk clas 1 MMErdndrr iof said
am no acid sequence or. fragnment. Such nucleic acid may be res?e{rlit&e%n a

plasmid or ancRple&f stighlayag p Aol IHENG ECSPRTE ABAIPSA 1B YmPF

promoter. 4 n gRexseledi s tumér BRikn G&Intifief a&ofding td ehel invedtionOBESné OF @
tunor antigen specific MAC class | or class Il presented peptide or codes

for a pepti decmpedimentafrie Peplidsceosrprifes an pmiWurdd sequgntsr selastadgfEsmdpeci fic
MHC class | o idhi el Le s 7 ¥ 1i8irdg TR friiMengen
specific MHC og gér%l%l? %?ggtﬁggbelggtp iejge.. Prseo?géaﬁﬁg%ﬂcsalia ept ir_e has a
sequence substhareof, air|ayvacient ef; ahing acid sgqianggy e fragroéntaSycimyeleimadigen

identified ac i i t i i y. hass | or
class 11+ profly d el TR KRG AR ABlcEliol SeRbeaRhEY BYRMInEED i e
fragnment havi ligkeduc hpsmguence. Preferably, said peptide is capable of
stinmulating a cellular response against a tunor characterized by
presentation of a tunor antigen identified according to the invention with

class | MHC anfiéreremit®diment, a host cell according to (iii) 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

20 peptide, 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. Preferably, said peptide is capable of

25  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. In one
embodiment, said peptide comprises an amino acid sequence selected from the

30  group consisting of SEQ ID NOs: 3, 4 and 5 of the sequence listing or a fragment
thereof, or a variant of said amino acid sequence or fragment. The host cell may be

a recombinant cell and may secrete the encoded peptide or a 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



capabl e of stinulating a hunoral inmmune response against a tunor
characterized by expression of a tunor antigen identified according to the
i nvent i onwol2n1oomeseenbodi ment, said peptide conprises anpenmpr@eithesequence
selected fromthe group consisting of SEQID NGs: 3, 4 and 5 of the
sequence listing or a fragnent thereof, or a variant of said amno acid
sequence or fragnent. The host cell maylfbe'a reconbi nant cell and may

secrete the eﬁ%?%‘i';ﬁ)@y B%Sgntsck‘ild%epﬁde% §c°e's§?6'n 025k Blerddfeh &R ocll FBNaXPr €SS it
on the surface and preferably nmay additional }f express an MHC nol ecul e

whi ch bi nds tbumembpémqnuéhmhosacqﬂrmeews@w elecylp endogenoyslyiplet er abl y
presents sai dﬁ:?t%?? én?:ﬁoedﬂ-hexﬁ the Rﬁ? e Qﬂ)rpsrsgsdtﬂg h/leﬁ%q&tl}e%d}o? %eﬁ%ghdé urface.

I n one enbodi nen ost ce expresses ecule e genously.
In a further emtimdpnwmsslpntmeddwoshermélm expuoaﬂmm;t rrendvHThadioet gtle imnd/ or

the pepti }éelragb a%(?rﬁp? ﬁlﬁrg{' oelo lir? gl#)?e erre eb%dlment erl?o%{)gifl-i n%rm Qner The

|
host cell Ve Rta preferred e t he

host cell i s pnase'mﬂhg o) it estivilldr agleadyitic, cellju fatidclytelor ammaarophagb i ti ceI |, a
nonocyte or a nmacrophage. In one enbodinent, a virus according to (iv)
codes for a tunor antigen specific MHC class | or class Il presented

peptide or cogesne @hboim&R) 4 dﬁuy\/aucafmxcgam e dedes s Sedmbp afiged upecific t unor
antigen specific MHC class | _or ass || presentgdr pept j dwgbef e{)ably a
f

tunor anti genMiHe&lass I:ONFf@SﬂIa&rgsePteBrP@E‘é‘?ﬁ acqsien 91 cfe PeRtide F3p b&5i d

peptide hgs apeQu&NoSHrodiiRe aalnbRhhtze ApESHP ML BRiss po@clagsamliseaa&m@& a tumor
antigen |dent| fied according to the 1nvention which is presented by MHC

class | or cl pepside,| prefrabie @apimpor vatigen gpecific MHE arlassel prasersed PEPHAS: pr oduce
a peptide frag ébl?%‘ﬂd&%@ﬁ?’fﬁf?&‘dﬁ&ﬁ@ subtligiA U espoiding Bt dodRnt S

capabl e of stl response agai'nst a tunor characterized by
present ati on of aaumonmmgalmndegeﬁed degording ¢al theciowendiongvhieh ishprepamiadnby on wi t h

class | WHC anliOalor SAPADIE Rl 3l L IHHETLR0! B QU Rlec ADBbEGPONSE.

agai nst a tunor char acterl zed entified
accordi ngLt o pdrpade rfiagnientohavidgn smheseqmbmdl medrablysaaadi pepide de capﬁbper pEes an

am no acid seg ce sel ed fromthe oup consi sting of fN(B 3, 4
and 5 of the § %tHL%ea ?q?@air ﬁ8p8?sea?g?lpﬁgan%’ﬁg)r fﬁaé?cé%}z,ed %?’ pées |l%{1n of said
am no acid Sefwkﬁjﬂ(hﬁtlgﬁ’n idemtfied rdccorling ab ahe invertioiewith cksc EMH@mdlodiing to (V)
endogenousl y exptr) n . VHC
capable o stxmu ating a humoral immune response against a tumor characterized

by expression of a tumor antigen identified according to the invention. In one
20 embodiment, said peptide comprises an amino acid sequence selected from the

group consisting of SEQ ID NOs: 3, 4 and 5 of the sequence listing or a fragment

thereof, or a variant of said amino acid sequence or fragment.

In one embodiment, a cell according to (v) endogenously expresses an MHC
25 molecule. In a further embodiment, the cell recombinantly expresseses an MHC
molecule and/or a peptide comprising the amino acid sequence of a tumor antigen
peptide derived from a tumor antigen identified according to the invention.
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
30 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



nol ecule. In a further enbodi nent, the cell reconbinantly expresseses an
IMHC nol ecul e and/ or a peptide conprising the am no acid sequence of a tunor
anti gen peptnoesdmpi ved froma tunor antigen identifiedrarmredionglosp the
invention. Preferably, the cell presents the peptide conprising the am no
acid sequence of a tunor antigen peptide derived froma tunor antigen
identified according to the invention; ¥ -a derivative of said peptide by

MHC ol ecul esy@ied-bRséidng 88Esuckash 8ER¥kY cell, RGndHoBstE BF £habRPhdgdETINE, @
pepti de having a sequence substantially corresponding to a fragnent of a

t umor ant i geninj aiprgfarfed cegnbadiaanti they celbagopding tey €ntis @n apHgEhPIEssnpngeedht ed by
WMHC class | o4 C . ferahl hedh | S ably
nonprol i ferat {lhia/teé.()%ﬁ%sgé ?)Fugéog rag{é%éﬁeﬁ/ﬁgg%cﬁsceéleséﬁeheh%ﬁPfélgésrhed SRl

ananti gen- pred@t.ing cell such as a dendritic cell, a nonocyte or a
matcrophage5 Thus, in a preferred enbodi nent, the cell acording to (v) is an
antigen presenting cell that conprises a tunor antigen peptide as descri bed
her ei n pr esenmeshewdmbodirh@g sarl atdticdy hecoadieg erpa)lisne nfonodonahrbiitxelgy Imccor di ng

to (vi) is a ocl gngl anti.body n further enbodinments, the antibody is a
chi et ¢, hunBANG eI Re e PRy = CBmeTS K g RRE 51 ARHOSHe Phody or a
synt heti ¢ ant jskaeigmerh6r aantibsi)or ARYntheti CALPbBI The aibolig frap & cbeplef f ect or
noi ety or a detectable |abel. Pref ezagpl y L?ge ntifgoggy 8'% T,ce(Jg(I recept or
according to A YeBPes cfigeter mewtied eI‘f"t‘f{af’_ alifipqu EbLy, Beragtibe I%}-e
corresponty NGcd|OreBetér28i¥BRlingOo &i) BB 1A RtskqiRNAcd A Mel pdpEte agKsamelang to the
invention. In one enbodi ment, said antibody or T cell receptor binds to a
pepti de conpr¢sespendingniond ﬁ@ﬂ@%éﬁu@ﬁ%‘@orsé?t&?f‘e@ewft% aeserdieo i thonsi st i ng
of SEQID Na'r'nvl &ioﬁ. ﬁl%e%nﬁ{gdfr%t,%@ﬁ%ﬂﬁ@dryl rSE bagregéptélr giﬁ&gtﬁ‘%rﬁepﬁ&elr eof, or

a variant of sald amno acid sequence or fragnent. Preferably, a cell
accordi ng to ¢omiprisehamarsinpaicisl ssaepnes ededted frora theepronp eorsifiag RABER 1Dy
correspondin L f i i idi i to the
mvent | on i Shor b RETB e Soufude Rhe 87 (8BRS boF AREPOALRN | 0
I, prefermbl ymiubi@cidlsepende or ftagmemte enbodi ment, a cell according to (vii)
is obtai nable by a nethod conprising the steps of (a) providing a sanple
cont ai ni ng i nmunoreactive cells, either obtained froma patient or from
anot her i ndi vP@fsdbl@fa cell according to (vii) binds to a sequence in the peptide substantially

corresponding to a fragment of a tumor antigen identified according to the
invention which fragment is preferably presented by MHC class I or class II,
20  preferably MHC class I. In one embodiment, a cell according to (vii) is obtainable
by a method comprising the steps of (a) providing a sample containing
immunoreactive cells, either obtained from a patient or from another individual of
the same species, in particular a healthy individual, or an individual of a different
species, (b) contacting said sample with cells presenting a peptide comprising an
25  amino acid sequence substantially corresponding to a fragment of a tumor antigen
identified according to the invention, or a derivative of said peptide, under
conditions which favor production of CTLs against said peptide, and (c)
introducing the CTLs into the patient in an amount suitable for lysing cells
expressing the tumor antigen and preferably presenting it with class I MHC such as

30 tumor cells.

In one embodiment, the method includes cloning of the T cell receptor of CTLs
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



the sane species, in particular a healthy individual, or an individual of a
different species, (b) contacting said sanple with cells presenting a
pepti de csopeimiamydan am no aci d sequence substanti al | yPCOmPR&IOONIGNg tO a
fragnent of a tumor antigen identified according to the invention, or a
derivative of said peptide, under conditions which favor production of CTLs
agai nst said peptide, and (c) introdutihy the CTLs into the patient in an
anount sui t abyRiHePindiVighd) HFGRE kain® ¥RICRS, SinNShrti diar tal B th 2 M di €18 8al 26dan
preferably presenting it with class | MHC such as tunor cells. In one
enbodi ment , t Wdividuahef aj diffeigak speeicenhigh ofeetqe crllc Bius reeedspthsr desiredcTLs
obt ai ned and ] i k (o i : srecept or
to effector C%{eﬁgééﬁc drggy %ér'ﬁlgja %@e?mtﬁ% etlngf'I?"E[béft?&tedlcr'Ee {Fllé%&g%r;ggfgﬁle)gwwom sai d
patient or freambeprdduced indhismapal of the sane species, in particular a

heal thy individual, or an individual of a different species, which effector
cells thus receive the desired specificity and may be introduced into the
pati ent. EffeVa@inadeh hsngageatsdisnlgscribed atiove Jnag pnovidde MiHoHelesdl-preserdied way.

Vacci nati on usi.n ents as .desctibed ve .na rrovi de VHG, cl 3

bt eeent od HPPsIHE s ebaup & i 0B B T R B AR cel
response and/ Diceld rédpBrise Tagakki tun®s RAtiSehs ddaitinsd ateowdihg antthegBiventiodei | fi ed
according to the invention, i articular if expressed . in cells such as

in
tumor cel | 's. PRTH@HHEE PARIPFOGIN S HPbARMMPT colt HIFERAUHY GSiPdaeeht s as
descri bed @bOVé%ciﬁEﬁ’orpﬁsﬁh/% SRntHS dedcdi®ed hbove S5 r6dde MHORRSs 1Hpadserdé® capabl e
of eliciting a CD8+ T-cell response against tunor antigens identified
according to tmepPenishiroRarable pheliriing & COBTekisPlbSewgnie, 2gBISt SUBGEh as
tunor cells. B bhefoRifd 486RIHRALIRY ik, JIBMSuRSifARpfklAaH Rove may
elicit antibodies specific for a tunor antigen identified according to the
i nvention. | nsushes emsodtlire Rurtharmerepyrseinaléan singaagerid apdeseribedibote mie present
Lvention 1S QidGERENIbLEIAL b ARRY AR kdrGadiitiea hHBRlind Rt S cAI0R! er abl y
further conprising an | nonodul at ory agent, or a nucfeic acid encodi ng
the sane.19n one enbodi nent, the inmmunonodul atory agent is an agonist of a

positive costjmul atgry. nol ecul e, Q... an _lg-fusj i | e of
ef fecting cosh M D lnm%nf’etge e;f%}fl.naf%ngar%ocf’ ngsué%{)%tgtlﬂﬁg#g%&tlﬂ‘é&gglg |areml atory
agent i s an therapeutic or prophylactic anti-tumor vaccine preferably further comprising an

immunomodulatory agent, or a nucleic acid encoding the same. In one
embodiment, the immunomodulatory agent is an agonist of a positive
20 costimulatory molecule, e.g., an Ig-fusion protein capable of effecting
costimulation of a CTL. In another embodiment, the costimulatory agent is an
antagonist of a negative costimulatory molecule, e.g., an antibody capable of
reducing inhibition of CTL costimulation. In a preferred embodiment, the
immunomodulatory agent is an anti-CTLA4 antibody.
25
A pharmaceutical composition of the invention may comprise a pharmaceutically
acceptable carrier and may optionally comprise one or more adjuvants, stabilizers

etc.

30  Another aspect of the invention involves the use of the agents and compositions

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

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



ant agoni st of a negative costinmulatory nolecule, e.g., an anti body capable
of reducing inhibition of CIL costinulation. In a preferred enbodi nent, the
i mmunonodiDapwrop44gent i s an anti-CTLA4 anti body. A phaPgRdEPae1iooelos2
conposition of the invention nmay conprise a pharnmaceutically acceptabl e
carrier and may optionally conprise one or nore adjuvants, stabilizers etc.
Anot her aspect of the invention i nvol ve® the use of the agents and

conposi tion fs dlesisd. ilrg&d: 43pect] the In@EntonPrORdLE |n&>dtl}i1dd@ fariffibiting h&ﬁ@’rge%kt/ﬂhc
treatment of tunor diseases. .In oneg aspect, .t i.nventio rovi des

t her apeuti c dﬁ&nﬁPSﬁﬁ%ﬂﬁd?“@“W%Fﬁ&@EsW?tP&%@fFﬁBQBEB%W¥§aﬂRﬁ§%ing a tunor
di sease or being at risk of developing a tunordi sease. In one aspect, the
invention provides nethods for inhibiting tunor growth. In one aspect, the
i nvention pr oRiefeablyrethe dagor discdse) g @i qapcer (tissasee eraferglyt glecoddrandbt y, t he
tumor di Seas e,y RohBRHET ofIbRERAR Gandth ChhaRkYars 626k SHich AR Ui UP

consi sting ofovarian cancer, I n particular ovarian adenocarci homa and
ovari an t er at oesre feraiomycihamay lowrrenger, ingludinglsmel! eateluhg casicer (SCh§) erdhcer
(SCLC) and non-snaldl .l lun NSCL in t r us cel

| ung carci nond and: llac @?\18?: F%’F%‘o@ﬁagd S&r?%(%aﬁcs lrl‘”fn?cg{secggltﬂ l%acnazcgIlrilef}n”‘%:epati C
cancer, pancradt adenoeandasma,SgdstricC aaneex; ,bréadt pacer, Chipatic kasal, pakieatar ci noma
and squanmous cel |l carcinonm,. malignant | anoma, . head and neck cancer, in
particul ar mefdrfiar on@Bﬁerhﬂ@”@ﬁ@ﬁdW%ﬁ e %ﬁ??%ﬁ@grcggnovia
sarcoma and Cak&hdesahapiant Relaforil) Head aNd BEck EMOEEHn Phrtibtiar alifi@hy

bl adder, in particular transitional cell carcipoma and papillary carcinong,
ki dney cancerPlefmOrpRiLt j 2A5PSRa o$REIOMAg | Imceﬂal?lcﬁg‘ﬁa YAeYRldi g?écoérfaeafm el l

renal cell caggdiRQaRoARd bRERIukd Bdnter, @AAler Gl the GRinGlyNBBderC ¥l PBrticaREET

smal | bowel cancer, i ncl udi ng cancer of the ileum ‘in particular small

bowel adenocatraisitionsl wHcragieaTeR: ARt PHRINAIY GRICRENa; Kidnpy cnesy it RRECUBTrbr yonal
carci noma, pl éﬁﬁ%ﬁlcafcma%ahm#gqr% c&?fe\‘liﬂc@c'll GRdiha alEpAdiit Anafancer,

in particular testicular semnoma, testicular teratoma and enbryonic
testicul &S cardesarcinomh, aelen pamser amalbbowel sanceh énakedingeaneereof ey it lrer eof . 1 n
one_embodi men,;Le GANG bl SERRS:al a6l S8l CHihbAMuENE, SOUR. GRAR] SLing of
ovari an cancer, lung cancer, netastatic ovarian cancer and netastatic |ung
cancer. testicular embryonal carcinoma, placental choriocarcinoma, cervical cancer,

testicular cancer, in particular testicular seminoma, testicular teratoma and
embryonic testicular cancer, and uterine cancer, and the metastatic forms thereof.
20 In one embodiment, the cancer disease is selected from the group consisting of
ovarian cancer, lung cancer, metastatic ovarian cancer and metastatic lung cancer.
Preferably, the ovarian cancer is a carcinoma or an adenocarcinoma. Preferably,
the lung cancer is a carcinoma or an adenocarcinoma, and preferably is bronchiolar
cancer such as a bronchiolar carcinoma or bronchiolar adenocarcinoma. In one

25  embodiment, the tumor cell is a cell of such a cancer.

Preferably, the agents and compositions described herein are administered in a way
such that the therapeutically active substance is not delivered or not substantially
delivered to a tissue or organ wherein the cells when the tissue or organ is free of
30 tumors substantially express a tumor antigen identified according to the invention
and/or a tumor nucleic acid identified according to the invention such as placenta
tissue. To this end, the agents and compositions described herein can be
administered locally. Preferably, the agents and compositions are delivered to the

ovary and/or lungs.



Preferably, the ovarian cancer is a carcinoma or an adenocarci nona.
Preferably, the lung cancer is a carcinoma or an adenocarci noma, and

pr ef er ablwoi2e10mvenehi ol ar cancer such as a bronchi ol ar eer@EPR@IBIDG2
bronchi ol ar adenocarci noma. I n one enbodi nent, the tunor cell is a cell of
such a cancer. Preferably, the agents and conpositions described herein are
adm nistered in a way such that the thetéapeutically active substance is not

delivered of RloGHI IRHOR! infodihinfS (e plefhols b 9 Anehiich dfhrit0ahe! N the

cell's when the tisstue or organ Is frée of tunmors substantially express a

t unor ant i genadrdieistratidnedf arc advileliom pftexptebaon andont aasivity rmd/ 2 funzgort antigen nucl ei ¢
acid identified or di to.the inventjion such a I i To this
end, the agenﬁgméhe aé’%?rrfg)%§it?iﬂ6enlsnveglsocr:'f?%aégg ér%anﬁ%rg’ﬁ%%ggggaﬁgdﬁé et ed

| ocal | y. Pref ainmibl antigéd édemgiéind sacesrdingowpdei inventinanel/ate bf \oaeeak trord he ovary

and/ or lungs. Accordi ng to various, enhodi.nent t he net.hod f the,invention
conprise the H’Efﬁ’l“?ﬂ%éefzﬂ’ﬁ’t"i‘coﬁge(?fs g;ndqs%egih[emn. 3? °8§<§F‘é’8é‘i“}§ Ea{ﬁ%ﬂg Odtivity
of a tunor anivgRd dddefiblefined pPleeMacbutigal t@nipbsitibm\ue Ndes@ibed Heréin ltbgand of a
tumor nucleic acid or of a tunor antigen identified according to_ the

i nventi on andP@ieniandgetemblynaceinating  Btrat AR FPiaRi4yBnk wegke desctbrded

herein. In ongegabad) BEMe widBSafi&y REIaccinaon RSk & heGrtenay be
pharmaceutical conposition as described herein to a patient and preferably

vacci nati ng aujsdtaceandingite theamessnt inventigdr Agtaunas e agrarcs of pagiinfetionfre Any of
the wide yari VG QS KBAND L tREVIR hedlRY Peumoed

accor di ngy?ao ?{?ger%];l}éseﬁ{ﬂ@?\%e%??égﬁé. rl)Aglflr'o-tu%r vacaci_ nlgrs %f the invention
are pref er abl yhacapeaized byf piesmtationgofor tpmonpniigey Tentifiast pedordingadaithest a
tunmor characterized [ es i 0 - ant | | tifi accordi ng
to the invent %“8%‘%%,%“ t‘%{l}: éagssleM%e% ﬁ@éz b%r;bgg ({)gl %&%@ﬁhﬁkéﬁg\%ﬁgh W th
adj uvant s, whimakehffagiithietsatoalasivn wiithetiimomne Systdne by artingeonsT selésnditegtlpot i ng on T

cells directly or. t ugh. APCs. puvants incl ude i nqnodul_at or.
subst ances haéﬁr%hfﬂipcgsﬁ&‘\%n%}ﬂ?@%mﬁ?oé?oéi%’toé? ]S%szFaTrlee g’a‘dlgégrplo gl{elge her ei n.
I n vari ouss enhedintiidulatdre effedt s dsscbibed legeinnvent i on i nvol ve the stinulation

of an anti-tunor CTL response agai nst tunor cells expressing a tunor
antigen identified according to the invention and preferably presenting a

tunor anti geni @idtd EhBslliment, the methods of the invention involve the stimulation of an
anti-tumor CTL response against tumor cells expressing a tumor antigen identified

according to the invention and preferably presenting a tumor antigen identified

20  according to the invention with class I MHC, the inhibition of the growth of tumor

cells expressing a tumor antigen identified according to the invention and

preferably presenting a tumor antigen identified according to the invention with

class I MHC, and/or the induction of the death of cells expressing a tumor antigen

identified according to the invention and preferably presenting a tumor antigen

25 identified according to the invention with class I MHC.

In one aspect, the invention provides 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
30 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.



according to the invention with class | MHC, the inhibition of the growmh
of tunor cells expressing a tunor antigen identified according to the

i nvent i onwendigwefoer abl y presenting a tunor antigen i dercirfipesioacmez di ng to
the invention with class I WMHC, and/or the induction of the death of cells
expressing a tunor antigen identified according to the invention and
preferably presenting a tunor antigen-id&ntified according to the invention

with class | g/;;@uea{t&eﬂe%a&a Clhrgeti mh{av%ﬂakfaracgiwm%& Alte Lhiypi hor of
and/ o

expressi on r activity of atumbr antigen identified a cordl ng to the
invention, a theganmmfheeapteardgscnbgd; lhefein ean te gpombined withnewrgigalt iegpstion

identified acgo n one or nore i nmunot herapeutic
agents as desgr?dl’/(g tleornealn ha 1§§r‘ieal?lﬂenﬁ]&ge/ra t hods of treatnment described

her ein. In one enbodi nent, the i nvention provides a pharnmaceuti cal

conposition a scr for ho s of. t
descri bed her gﬁ‘ﬂt%?rh%bj?cgé’g{ﬂﬁelﬂf’%m‘ﬂﬁé% Qfﬂv‘a%unbegl}oge HOPS ci‘,el?eéilgn 8ti ds or
tumﬁr ant i gelnﬁaoﬁiﬂ@rEgaﬁe.td%&rﬂfme h@?eﬁioﬁsprg}gﬁﬁsidrbegmb@ﬁlﬁl/crt ohadt, bte?] conbi ned
with surgical resection r radi ation and/or traditiona t her apy.
Anot her obj ectUm ¢ipgase. ng‘égﬁ’%h E%\}?‘G’é"enél%%&}éf's of gfgaa‘i‘lsaé'ﬁfgls)
detection or BRAbIEHal Q&ibokhegandjﬁﬁ&él%ﬂﬂ %%&BWhE&%F@éﬁéﬂl@ btk QX @kt on,
course and/or onset, of a tunor disease. Preferably said nethods i nvol ve

the use of |i Gwlgules Sutable tarsabanlerales aare Gbai BananauGkie| asid idgafifiedr obes
whi ch Spefé fi Q&lol'(ﬂnéj't@%é Qn@enhéﬂ gg% m&#laﬁnge§uidgﬁtme@ E&Bﬂﬁﬁg @@ltﬁ&m es are

(i) a tunor nucleic acid identifi according to the invention, (11) a
t umor ant i geninveation; driagumarardigei peptide detineed; therefmern ofiilom antibedvorgaingt 4 gen

pepti de deri Vﬁﬁinogrh?l[l % Hi[éhtlfgédl 50)00 afat fhgqﬁy nAGRIoP L tuthok ‘AH?? enal%fg g%l’l ved

identified accor nve n n or unor antirgen p
therefrom (i d@mad'l’chcrefrbmy\,fﬁlvg\,h ﬂ"ecndigwhmbsreaognmmra amergzerngmdeqtﬁtnhﬁﬁCéd

accor di ng tot hefdl%n&\{ﬁ%r}ﬁl glr\]’% leOHtOI' al{UIPOI' 1ge eptlgegerive eé.d&)\e/egn&/%e(f’ff rom

and/or (v) a &&F T ive om a
tunor antigenai@@idnivhith gdesants o dinng Mgém@eptrdeedﬁnved\ fwmhha olnas santiger ¢l ass

1Mo P Tl FLaSS, M o SUER, LERRs, T, b, MoBd 40 detoft, vt he
for instance, | WIBCh8uci methods may be used to detect whether a subject has or is at
(increased) risk of developing a tumor disease, or, for instance, whether a
treatment regimen is efficient.
20
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
nucleic acid which comprising the nucleic acid sequence of a tumor nucleic acid
25 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
said tumor antigen, (iii) an antibody which binds to a peptide comprising the
30 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

said tumor antigen and/or (v) a cell which presents a peptide comprising the amino



treatnment reginmen is efficient. Accordingly, the present invention relates
to nethods for diagnosis, detection or nonitoring of a tunor disease

conpri si Nyorzhw/etdect i on of and/ or determ nati on of thePquarRépowh2 one or
nore paraneters selected fromthe group consisting of (i) a nucleic acid
whi ch conprising the nucleic acid sequence of a tunmor nucleic acid
identified according to the invention /1% nucleic acid which codes for a
peptide conprigh 8Gutie AN RoAThEes PEHRR Rritld Rorh W moAMtigeR Mentlfed i fi ed
according to the invention, (ii) a peptide conprising the am no acid
sequence of aacconding tamhe igeentiod avithiclase Hordase VIR, peeferpldy claselMiHén ihr of a
tunor antigen j: i.V: HOS @ Hi i (ki : i body
whi ch bi nds t%%goq%éé%‘lt?isg@fﬂgolrgr%?{easi ng tg r%n%%”ﬁ%f%l%?@%aa r?'(t:l!éato Qg@{%mr

anti gen i dent fumoedlisaseo being guspectetof ihaviegtor dalling ilbfwith a turoer disgabgen pepti de
derived fromsali.d tunor. aptigen, {jiyv) a T cell that recognises a peptide
conprisin thlzavérf’ﬁ %%oq%éﬁaggégg'ﬁ"é%cese%%& a tunor antigen identified according
to the invention or of a tunor antigen peptide derived fromsaid tunor
antigen and/o i cell which presents a peptide conprising the.am noacid
sequence of af"t éﬂ%"rmaléoﬁifrf’ifﬁna g8 ?‘Fd‘&%oaéf?r%‘é P Rérﬁo ° %ﬁﬁrpegﬁﬁ‘?ei ‘déﬁﬁilﬁenti fied
according to plgeskevRProdite W tubhof hdtsfen lsp&dific MBES clabs MiiCelagyr i@ fpedsamiby cl ass |
MHC, in a biological sanple isolated froma patient, preferably froma

pati ent havi nBePHde.pgFrablyse garer %%eﬁdpﬁgd&@t%eﬁa%# PIARALTYPBIY-al 1ing il |
with a tuppr disease or having a potential for a tunor disease. In one
enbodi ment, a nucleic acid according to (i) codes for a peptide which is
processed to pBronsuenebodimentn? Pemide gesordipe &9 fiDds mkmer grgigen sprcifiq MEIC | |

sed iy . . P _
presente pep%‘.l“%g_f’r P%@%ﬁgﬁ’%% d ?e VHODY cafifbk! gcﬁzgséd?%cﬁrgglfce%%aﬁﬁ%ed

(& )
presented pep odi nent, a peptide according to (ii) is a

tunor ant i genspspifici MHE deiS Lomelass| [l @mresehtad peptidep prefasahliada fusperi andiget can be
processed to i .specific MHC class | or class I

pr esent ed pepFéeglgl,%%glﬁéféagggﬁrﬁg&kdgﬁﬂﬁaﬁ antigen specific MHC cl ass |
presentedipepti de. Preferably, a T cell according to (iv) recognizes a

cequence 0 BerBERL: £ SRThRRUG 1 FRSCRRERY Belihel b BOTRRLE! 2
MHC cl ass | osubstafisasllyl dorreggiondiap adh Yraidn€nt of a tumor antigen identified according
to the invention which is presented by MHC class I or class II, preferably MHC
class L.
20
In one embodiment, a cell according to (v) presents the peptide by MHC class I or
class II, preferably MHC class 1 on its surface. The cell is preferably
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
25 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.

In one embodiment, the nucleic acid according to (i) or the peptide according to
30 (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

membrane or in a complex with MHC class I or class II, preferably MHC class 1.



class I. In one enbodinent, a cell according to (v) presents the peptide by

MHC class | or class Il, preferably WMWHC class | on its surface. The cell is
pr ef er ablwonrorpmeispf erati ve. In a preferred enbodi nent, pcmEPe@lolo0ios2 an
antigen-presenting cell such as a dendritic cell, a nonocyte or a

macr ophage. Thus, in a preferred enbodi nent, the cell acording to (v) is an
antigen presenting cell that conprises @0tunor antigen peptide as descri bed

herein presenpee iy neh@nsr bisddsle-wHidh %nﬁtﬂ;'eﬁi_agﬁ%&ﬁid%&d SthGofifdrbd 1 S @

tumor cell. In one enbodi nent, the nucleic aci ccording to (1) or the
pepti de accor asimgythe gneghad)ofithe iwerdiondsla eancen disegsea prefergbly aclected frem they situ in
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embryonic testicular cancer, and uterine cancer, and the metastatic forms thereof.

In one embodiment of the method for diagnosis, detection or monitoring of a
20 tumor disease according to the invention, a biological sample and/or a
control/reference sample is from a tissue or organ corresponding to the tissue or
organ which is to be diagnosed, detected or monitored with respect to affection by
a tumor disease; e.g. the tumor disease which is to be diagnosed, detected or
monitored is ovarian cancer and the biological sample and/or control/reference
25 sample is ovarian tissue. Such tissues and organs are described herein, for

example, in connection with different tumor diseases and cancers.

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
30 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. Preferably said tissue is a tissue other than placenta
tissue. Preferably, said tissue is tissue of ovary, lung, breast, duodenum, skin,

colon, liver, lymph node, stomach, spleen, kidney, esophagus, pancreas,
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described herein and will be apparent to the skilled person.

20  Preferably, the detection and/or determination of the quantity in the methods of the
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

25 the agent and the nucleic acid, the peptide, the antibody, the T cell or the cell

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
30 presence and/or stage of a tumor disease in a subject. The reference level may be a
level as determined in a control sample (e.g., from a healthy tissue or subject) or a
median level from healthy subjects. A ,deviation” from said reference level
designates any significant change, such as an increase or decrease by at least 10%,

20%, or 30%, preferably by at least 40% or 50%, or even more. Preferably, the
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hybridizing to the target nucleic acids. Suitable oligonucleotides typically vary in

20 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.

According to the invention, detection of a peptide or determining the quantity of a
25 peptide may be carried out in a number of ways, including but not limited to
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. In one
embodiment, said sequence comprises an amino acid sequence selected from the
30 group consisting of SEQ ID NOs: 3, 4 and 5 of the sequence listing or a fragment

thereof, or a variant of said amino acid sequence or fragment.

Methods for using antibodies to detect peptides are well known and include

ELISA, competitive binding assays, and the like. In general, such assays use an
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anti gen-responsive T, A CTL may be detected and its quantity determ ned

in a nunbes of ways,

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
antigen peptide derived from said tumor antigen is a tumor antigen-responsive
CTL.

20
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
embodiment, CTLs are directly stained using an appropriate fluorescent tumor
antigen peptide/MHC tetramer. In another embodiment, the ,,TRAP* assay (,,T-cell

25  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
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

30 intracellular cytokine staining.

Other various methods are known in the art for determining whether a T cell clone
will respond to a particular antigenic peptide. Typically the peptide is added to a

suspension of the T cells for a period of from one to three days. The response of



including but not limted to the follow ng preferred enbodi nents. In one
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for its ability to induce a cellular response, e.g. to activate T cells, or
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i ndi cate the phepesare of s4id ntlsk dchl; s4il .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

20  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 (i.e. a
potential for a development of) a tumor disease in said patient. In one embodiment,
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

25 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

metastatic cancer such as metastatic ovarian cancer or metastatic lung cancer.

30 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. The indication of the presence of or risk for a tumor

disease in a patient by the methods of the invention may indicate that the tumor
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The indication of the presence of or risk for metastatic ovarian cancer or metastatic
20 lung cancer in a patient by the methods of the invention may also indicate the

presence of or risk for ovarian cancer and lung cancer in said patient.

The methods for diagnosis, detection or monitoring of a tumor disease of the
invention also include embodiments wherein by detection or determination of the
25  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
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
30 areference 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.
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earlier froma patient may indicate a re_gr ession, a positive course, e.g. a
successful tr Aatuaatity of eaid aucleid aciddsaid paptifie saidrantbeskyt sad Teell gndipr idease in
said patient. . [JIRE L Qe . Dj i.C i dssue or
o gan” aher of ped R i SRARkEER 5 015t ARl ngRRERL S boichlepidbald S5LD ¢
subst ant i B8 | ytakerpeatier fromuarpatiean tayandicale atregressibra@cpostivagounsethg 4 nvent i on
and/or a tunor nucleic acid identifi.ed caordi ng t.0 the invention:,In one
enbodi nent , tﬂ@c?sﬁ}?fgrtreﬁtf‘?gtasoé 3 %ed}“f?dsréslkgt%f R & ot hufor' AR 1°fid

patient.

In one embodiment, the biological sample is from a tissue or organ wherein the
20  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

or orgarn.

25 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, €.g. an
unsuccessful treatment, recurrence or metastatic behaviour, an onset or a risk for
an onset of a tumor disease in said patient.

30
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



or organ. A quantity of said nucleic acid, said peptide, said antibody,
said T cell and/or said cell which is increased in a biological sanple
conpar ed WO 2010019¢499gi cal sanpl e taken earlier from a paPCEmP2emapoionzii cate a
progression, a negative course, e.g. an unsuccessful treatnent, recurrence
or netastatic behaviour, an onset or a risk for an onset of a tunor disease
in said patient. In one embodi nent, the2biological sample is froma tissue

or organ wher gichrdif}eoGRd inFeMIANIH AR dnibdaiteen thORGRR disSaskiem RAld figgadrs do
not substantially express a tumor antigen identified according to the

i nvention andporgd-t unor nucleic acid identifiedaccording to the invention.
In one enbodi nent, the tunor disease is in said tissue or organ. In a
particul ar aspect, the invention relates to a nmethod for detection, i.e.
det er m ni ng t Ine appaticilanaspectsithe invehtion trelatos tdi s gnsteod dorg detgetismy tiiecul ar

tissue or organ. l.n o di nent. s idlgg OnpYy i SES.: 1 0 ing an
ant i body vihi ¢ eq%rlmﬁrcli‘gg?%e §mt3°r§logpgltrt1et’i°gean I é%%#eé Baéc a%é&%p tggcs)é‘{ ﬁfe pr esent
i nvent i on andonghn.dh ohsemisudirhend said neetlibdtconipaidsadimatigériigmnanpbddyestich | n one

equence sl Bngyor Bt I ESh STUCGHEPERITAg o TeRe Ve AT BT 6 of
the sequence tdupldditg a@etedtabledghet tf a bAIRNE A ondémboIAENtAdid aftibsdy Bindsri no aci d
sequence or fragnment. The anti bod %g‘?ag be a nog(g%ﬁ_nal ant i bo%%/;is.l n further

enbodi nent s, {OfEPRALS RIRRFISING ag agy SEAUPRERSF PG 8P SBISHRRly, a

fragment pf apr gRbI P08, A afiy Bt dTethé GequBhdeDRfiMg de ADRAMENY tiRkeod, ér SSUE OF
organ in said patient may indicate the presence of or rjsk for a tunor

di sease in savaiant 9§ @idpmingyapid ssquence PnfeamerintThet HUbpd: Iy 8F drgan is

a tissue or opgan WaeL&idadl NG GRhdrSnMGihehRe el HANKIYRE AU Bubiuee Of
tunmors do not substantially exgress a tunor antigen’identified according to

t he i nvent i onowlndianized antihedy, ntofzani agtibetyrar iafsyrthctiscaatibeflyng to t he
invention. In one enbodinment, the tissue or organ is a tissue or organ
wherein the cells when the tissue or organ is free of tunors do not

subst ant i B3 | yLebeplirgss aatissumonr organt ingsaid patient méy adicatectbe gdiesence of vhask nvent i on

and/ or a tum)F n%:l eicf: aci.d i.((:lj%.nti fied
or a tumor Jdiscase 1n sat 1SSU€ or organ.

In one embodiment, the tissue or organ is a tissue or organ wherein the cells when
the tissue or organ is free of tumors do not substantially express a tumor antigen
20 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
the tissue or organ is free of tumors do not substantially express a tumor antigen
25 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 or organ. In this embodiment, the labelling of the tissue or organ
may indicate that the tumor disease is metastatic ovarian cancer or metastatic lung

30 cancer.

The indication of the presence of or risk for metastatic ovarian cancer or metastatic
lung cancer in a tissue or organ by the methods of the invention may also indicate

the presence of or risk for ovarian cancer and lung cancer in the patient.



according to the invention and the tissue or organ has al ready been

di agnosed as being affected by a tunor disease, e.g. by visual inspection
or cul t urwotesdmgoof cells of said tissue or organ. | npChiEP2@oiomsnent,
the labelling of the tissue or organ may indicate that the tunor disease is
metastati c ovarian cancer or netastatic |lung cancer. The indication of the
presence of or risk for netastatic ovarf4®um cancer or netastatic |ung cancer
in a tissue or organ by the nethods of the invention may aIso i ndi cate the

presence of of for ova i an capcer and_| canger in
LT et Pr ef oPBFPY e N ot BaBemeoRor HBERGH, o Ercgcs dipipune

detection or pgpgRithabs Hﬁe&i: oF the!TVenfors 828 Qubr HREask HfeNtibfB dtker&thidiNOr
di sease of a tissue other than placenta tissue. Preferably, said tissue is

ti ssue of ovaPlgcenfatiggue. Frefarably, spid Haswang tissre AL ovasy.dHng, \brgast duederpm. node,
stomach, splegq, éﬂl&l{‘Q?@eaelZHBH%d% stQﬁ‘lQéH %&en eﬁQQé?aterséﬂ!ﬁkusbrpﬁhé}eas

gal | bl adder urinary b ['eum adr énal gl and,” rect um and skei et al
muscl e, pref eeralomptrivins deedn, @hilbladdey, usinanyi blasider, df:mnmdgenal glaed, reptummand gspect ,

the tunmor di seanf g HEkeM (RN dMRaY QURNEWPHR! I \Prithe iBd AR Cancer,

| ung cancer, ¢ ovari cancer nmetast a ung cancer.
posi tive di aguesir shsedseas stelﬂmd fthnsélasgeo@mdhmtmg qﬁevawaiaharr,tlumg)\candﬂs ease

and/or a recurrence of .a g ez ga% s descc'::;l bed above using the nethods
of the pr esen?’efaﬁtﬁé%?‘fagﬁ“ﬁ%?e %‘ i & 'tET8Pti sease and/or a netastatic

tunor di semse and/or a recurrence of a tunor di sease which is anenable to

the nmethods of treatnent de crlbed herein, Crcul n nor cells (CTGCs)
have been obsBrRPSHVE AIRERRSISHLA HRAF discast guliorgym tﬁﬁti‘ tﬂ'lg‘ WH’tST‘Fsean ora

epi t hel i al - defekM@shce 3N 8 Ginforafiscbiel dsAesPBEL BBV Nibih @ theasthodshe tikipresent of t hese
cells has been shown to correlate with outcone for, K cohorts of?&gtastatic

cancer pati ent¥eRionNay, iggicals & tymordiseass andigr & metasiatipugier disease ARYOr Sone

reports suggeghbuferRt QNCRMd difh& MAlchGh laaithaié RQ the) FREhoaS ok SrebimeRl | ent s
affected by colon cancer. Consequently, an instrunent for neasuring

circul ati¥y tdeserbeddieredn. coul d be a val uabl e di agnostic tool. The tunor
nucl eic acids and tunor antigens identified according to the present

invention are useful in methods for detecting circulating tunor cells in a
patient. Circulating tumor cells (CTCs) have been observed in the peripheral blood of

patients with epithelial-derived cancers at ultra low concentrations. The number of
these cells has been shown to correlate with outcome for cohorts of metastatic
20  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 tumor nucleic acids and tumor antigens identified according to the present
invention are useful in methods for detecting circulating tumor cells in a patient.
The methods may indicate the 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.
30 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.

Accordingly, the present invention relates to a method for detecting circulating

tumor cells in a patient comprising the detection of and/or determination of the



The nethods may indicate the presence of netastatic cancer or an early
stage cancer. In one aspect of the nethod, the presence of circulating
tunmor celWwe 20r/m9speci men i ndicates the |ikelihood of PCamPes10f0e962 r ence
in the manmal i an subject. In a further aspect of the nethod, the presence
of the circulating tunor cells in the specinen indicates the cancer

rem ssion status in the nmammalian subje¢?.- Accordingly, the present

i nvention rel aﬁﬁﬁaﬁ&(g ATRERRG [OWhitEL St sBIthE nh ALK AbidRBqueHEDSf ks I N a
patient conprising thé detection of and/or determ nation of thequantity of
(i) a nucl ei cnenddiciacithidehtifiesigseording to e inventien ta auslaic acdwhisheodss Tar 2 unor
nucleic acid jdentified accgrdi to. i i el Ld which
codes for ap %ﬁ@%eéoéﬁ)nﬁ&gs?lﬁghpﬁlg gcﬁ{l Esgq%éélxgq}sfeg&lelﬁgg %Pgé{l tlﬁerrrlgﬁkgnti gen
i dentified acawmodiing td ahe heventivrerahi/on (Ena/ peptide i Jongrigimgt thdeamsipnpadidi ng t he
am no aci d_sequence of a tunor antigen.ident.ified accordin o th
i nvention or OHUEE ShSy UEigt r’ﬁté%?“déi{?ﬁﬁ% aﬁcé’lr‘iﬁl{}%éo ﬂ}eo%v%nélf’a 0? l?trfnz)irtmélﬁfi gen in
a biol ogi cal s@igeh gemidetdaiivddora faifl UspeCintiderDin Lsiological sagmptt meaifingt i ng or
circulating tunor cells. or net aat ati.c tunor .cells isolated fromsaid
patient. Pref & sHspseiadnef qontaining dijssemingging; ot ircplating, pimor cghis,pr MCWSAUG  pej ng
suspect ed of RgwdrRelPisolhRl [fHoRd sdid pativint. PréfefadDthe Bhtidfien PitichaNAving &
potential for a tunor disease. Thus, in the nethods for detecting

circul ating t s digpses being tsHeperisd o thawing tog fpling il vathca Jepefsdisener £ i ed
according; o B%éy@gﬁtiapﬁrg@g{lgdi&g@r antigens identified according to
the invention or Tunor antigen peptides derived therefromare used as
target nolecules to identify cells which are charcterized by the presence
of said targe : I | ]S kel ' | ati ng
tunor cells. ?gﬁ%kﬁ&gr{ﬁ%d}rﬁf?ﬂfgﬁék %ﬁrc lgtlnlcgl tlggllog C‘Iblg ({fﬁgé g%grtqlio gﬂu{ngpdet ected
or its quanti tycldetddnidasified megirding tntha inwehtion andé dyradr| aptigens udaptified! | . | n
one enbodi ment, the tide is detect r i ' in situ
on the surf ac%dc8¥£'¥ 1@3% l,nw‘aérlmtoﬁeorr %fnﬁoéoargg%e% eg%éﬁs(r%lgﬁﬂeted %%ggﬁ%ﬁﬁgg%e or in
a conpl ex13 t tarddtihaddcakes td identifyl adls wiich e eharceblkzed hHMecpresscd of dddins f or
acconplishing said detection apnd/or. determ nation,of the quantity of such
target nol ecuffE&et BRFCHEY }’Fifecﬁnﬁ%rfé'ik Y AnEPeGsTt cﬁ%“@ﬂﬁ%ﬂl?ceﬁ% the skilled
person. A biol ogical sanple containing or suspected of containing

di ssem nati ng_or

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
20  peptide is detected or its quantity determined in situ on the surface of a cell, either
incorporated in the plasma membrane or in a complex with MHC class I or class
I, preferably MHC class 1. 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.

25
A biological sample containing or suspected of containing disseminating or
circulating tumor cells or metastatic tumor cells includes, for example, blood,
serum, abdominal fluid, bone marrow, sputum, bronchial aspirate, and/or bronchial
lavage.

30

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

nucleic acid and/or said peptide in said biological sample which is increased



circulating tunor cells or netastatic tunor cells includes, for exanple,

bl ood, serum abdom nal fluid, bone marrow, sputum bronchial aspirate,
and/ or brwochic449avage. | n one aspect of the nethod, tRreTmresoncewsenf said
nucleic acid according to (i) and/or said peptide according to (ii) in said
bi ol ogi cal sanple or a quantity of said nucleic acid and/or said peptide in
sai d bi ol ogi cal sanple which is increastticonpared to a reference |evel

i ndi cates the.esRNee Rfer&ick dVefiddRgiet Wipresefld 8f diftuh@ihgl tdRdr ®Né in | N One
aspect of the nethod, the presence of circulating tunor cells in the sanple
may i ndi cate tabpatieelsence of or risk for a tunor disease, in particular a
netastatic tunor disease in the patient. In a further aspect, the presence
of circulating tunor cells in the sanple may indicate the presence of or

ri sk for an ehrdng aspeagef thammthadi, $eguesence dflvgcplatingeumor cellsanfihy sanple aspect
the presence of circulating t r i k: ] . y. 1L ndi e the
presence O ol imsdll<ca eotr% gr%g%nr#)ﬁ fggéa%soz ast%fl(zrgélgegpeﬁﬁoﬁlﬁil ngrgar %’gg‘%@‘%si sting
of ovari an camamt discasedn dentent. hed Asthet aspecdyvtae ipeesercaf eirqulating tnmbast ati ¢

| ung cancer. In particular enbodi nepts, the nethods of the invention nmake
possible to a%@éé% ﬂé?nﬁf”@?e PO gHE {g‘ﬁé’r%gﬁ‘&cé rd’fsgjorc%{h%aég’ Y4EE HBOT whi ch
has been adm gis&ke metle phtient. [Th a Bartid adpaétsihe pedence PF olcul@fRadhondells e net hod,
the presence of the circulating tunor c ”Skifg t he sanpl e 'r}di cate the

. ul Y, |

presence of of2i4 paent BpY indifte e Pesse PEOoTsk Ighd MRY, EECe] oMk _
patient. 1§ ambWrdpondSRRUr oQ4ridnhendR N cant fEmPlagis@NGRrigh cdrder, 6ad cul ating
tunor cells in tthe sanple may indicate the tunor rem ssion status in the
pati ent. The ®Wetaglati¢ WA eances.rcul ating tunmor cells using the nethods for
detecting circulating tunor cells of the invention may indicate a tunor
di sease and/or a netastasis of a tunor disease and/or a rel apse of a tunor
di sease whi chln paraendarainibodinentsh éhenmethedssofdhe inveationemekeeaseiblededsites ei n. | n
a detail ed .asgn%g r’prgé}ﬁ)sé) e SGBGSs 8f tcﬂ?ée?hx%ﬁaﬂ# %&Hi&ghatslﬁggﬁ a xFiln|1 erbdlo he
sanpl e may indicat'e The presence of or riIs or cancer 1 ncluding, but not
limted tg | withboadminisieeddo fim ona especwif dist wathpd, he pssencar the, cigvlatingan
cancer, |ung gl?n%? %élls 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

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

in the patient.

20
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
tumor disease and/or a relapse of a tumor disease which is amenable to the
methods of treatment described herein.

25

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,
myeloma, neuroblastoma, breast cancer, ovarian cancer, lung cancer,
rhabdomyosarcoma, small-cell lung tumors, primary brain tumors, stomach cancer,
30 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.

Preferably, such assay for circulating tumor cells is performed using antibodies



rhabdonyosarcoma, small-cell lung tunors, primary brain tunors, stomach
cancer, colon cancer, pancreatic cancer, urinary bl adder cancer, testicular
cancer, tworoiohemncer, neurobl astoma, esophageal cancePCTFEPROWOMBNArY
tract cancer, cervical cancer, endonetrial cancer, adrenal cortical cancer,
or prostate cancer. Preferably, such assay for circulating tunor cells is
perforned using antibodi esdirected agaihst- target peptides wherein said

anti bodi es ar grdelieshall drdephghiass whiteiANGidPAkibb&its AL derkbaBly TRiHled. HHICh assay
for circulating tunor cells i s perfornmed usi &3 i mrunof | uorescence assays

vi a_monocl onapneapartigbai amsbadimentt sgh geaynfor cirenlyfing thawr iceldssisapraforrged
pref erably peﬁJir?go%gauﬂm&?ésbme%E%Q' A29nGocRiahl GRtivddlel (ﬂﬂe@teﬁ%ﬂisfmm ;
ind to a onp

sai d anti bodi es pept i de rising an amno acid sequence
sel ect ed fr omardee peptideparcion prederably perffor8ed onDengheral bloofl ofpdtigntnin phe

sequence 14 st g At LSATBRNL BEES0L poiiac RoNBRLATE B33 ARG, 201 0

sequence 0 e presence o unor ¢ S In ood can
be correl at edsaldctdd frornahagioap icondistimgrof HECRH3 NQ@s: 3a 4randksS bbHtheasequeehest at i c
tunor di sease.and w (tgrh 1Boor outfcorre anc{ I&%)?v‘xﬁr survidval rate.fThe gost
reliabl e met hBHESF p EABPENt ARRLFqT 03 deyapignt of§7d ARIMOACIASRIYRCGR ‘BRUBY di gi t al
m croscopy (ADM using inage anal ysis for recognition of

i mmunocytocheni cal ly | abel ed .t unor ceLsI, however, is di sadvantaged by

. s, A
its very sl owlBeRgsapeeifiryiptingpunos celis/ia é@?%‘é"f qortgtated withg mgtagatic o ~Res

10: 3020-18, ROQM disthe oPRMsRFeNa ARESEHE Runf? AfeasdiaAE Withypdob Bukéthe kY
associated with stepping the sanple many tines due to the [imted field of

view. To circlomeesurvivpliratespeed constraint, several CTC enrichnent

t echnol ogi es have been devel oped to reduce the total nunber of cells that
need scanning. To date the nost successful of these enrichnment approaches
i s i munonmagné&hé emaoshrélighleemethed vEirentiSnavailable dor 4TC detaetion Rext@sated1993- 7,

2005; Allard gt.al, i n es..1Q: - 2004 LSt nipkli et
al, N EnglJ @%‘@51‘?‘%?09%1?&%&%{]"% rrlosgzi ?‘r‘%ﬁhzs&%n%i %E;g%?&f NE(

nmonocl onal s aninubadiceeclronfalydbaded mnenetlls. Advichowevbr asidistdvagaged bye
epithelial cell adhesion nplec M, Th a e then. panj,pul ated in
magnetic fiel H%V?Sfﬁ’@’nsrcﬁ%%%&@f%ﬁ%@‘rm&gﬁgg’ gfmt arelcelrrtilb‘e\%%rll i O%Br el ates
to a net hod o8, g@&idedthengDNEkasIt siekd is constrained by the latency associated with

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

20 To circumvent this speed constraint, several CTC enrichment technologies have
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 EnglJ Med 351: 781 -91, 2004. In most

25 implementations of IME, monoclonal antibodies conjugated to small magnetic
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
30 ovarian cancer cells or metastatic lung cancer cells in a patient comprising the
detection 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



ovarian cancer cells or netastatic lung cancer cells in a patient
conprising the detection of and/or determ nation of the quantity of (i) a
nucl ei ¢ awodowioedyoconpri ses the nucleic acid sequence eCT&PRaoDO1062C] €i C
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
according to the invention, and/or (if)3%peptide conprising the amno acid

sequence of o’ 596 Nt O8Rinb 488 RGGRAEAITO ttgmaheant eMenifler Of a
tunor antigen érgMpt |Cc?g{btcriler|§ved fromsaid f:&%rgmr an?l ge i ﬁﬁég bi ol of(f:;l cal

sanpl e i sol at sgofdingntoghe inygme)nmr of gumonAntigen Qemdﬁldéﬁvedhﬁw isgiddumorror
wherein the C&Atf}g@n V\i{ﬂefpb léa'l %ﬁxﬂﬁlcqgolﬁég%n{ 2 tHs%ee 010 F%Hr@rﬁldd atleBt

substanti al | y express sal e net hods of
det ecting net bafmga mm&hemm thamcldsrwlumlthstlxsue oeorgst &tiree dfiumrgorsdnoet cel |'s
tunor nucl cids identified agcor r di Lo, the i nvention and/or tunor

antigens i enfl}% %tbalfg éBrf:&SSﬁ s fchamlchr e%tfl on or tunor antigen peptides

derived therefromare used as target nolecules to identify tumor cells

whi ch are charact eri zed b rresence of said tar nol ecul eg These

cells are I|i kiﬁ P‘Qg%ﬁt{]d%ﬁgi‘%Pﬁ?f%“%‘?l"ﬁ‘?’é?f‘“&%’??&&? OIC‘B’th‘ﬁatt?r Upetastatic

| ung cancer C@dnl:@r celmuﬁ{wneaaedbmmennﬁmcminglt@ﬂ@qwbnabn hiPortabl de i s

detected or its quantltty determned in situ in a cell, pref&ga{?l,yﬁg t unor
ed HORS| iVefbt

cel | . I'n one Higses Kenfifiedsaceording: tp fhe inyepfiancer Wmopantiges ReR erm ned

in Situ ofpy t NheRRbhAGR: Yo oSChl tehslb&mesl RE QiRaRAtEHol Relld) QvHiitA e
menbrane or in a conplex with M—g|e class | or class |Il, preferably MHC cl ass

| . Means for ehasstesized hy tke Brgpancel of suid itygetaneleaesd dheserseHapreokikedy @ he
quantity of SHEMLA Ry CCO&@HM%@EP@@%&%Q&%M@ GarBflcths! In B appar ent

to the skilled person to the invention a hucleic acid and/or a
peptide is notmbcm.mstlanthﬁanhtlylceixﬁrgsth@mntlﬂe ishdstdctedeadr itsfquandily detsinined s | ower

conpared to e>§1psnej§r§£9é]l fﬁgl‘lﬁ?g rc(ghl s or placenta tissue and/or is |ower
conpared to expression Yior cells and/ or | ung tunor cells or

ovarian tisror t| ssue and/ or lung tunor tissue. Preferably, the |evel of

expression is.|less an 10 % (%es tha % 3% 20/ 1% 0.5%
5 s er o o5 pihdshe Kﬂec‘geﬁﬁ S 3egte ity dgterrlingd iy S offdhe
Preferably, asutact 6f £cdl kithe b poradediia okid pi&rﬁeﬁmélﬁbraﬁ&lb&haﬂioh@ldxwﬂxpr essed
H MHC class I or class II, preferably MHC class I. Means for accomplishing said

detection and/or determination of the quantity of such target molecules are

20  described herein and will be apparent to the skilled person.

According to the invention a nucleic acid and/or a peptide is not substantially
expressed if the level of expression is lower compared to expression in placenta
cells or placenta tissue and/or is lower compared to expression in ovarian tumor
25  cells and/or lung tumor cells or ovarian tumor tissue and/or lung tumor tissue.
Preferably, the level of expression is less than 10%, preferably less than 5%, 3%,
2%, 1%, 0.5%, 0.1% or 0.05% or even lower compared to the above cells or
tissues. Preferably, a nucleic acid and/or a peptide is not substantially expressed if
the level of expression is below the detection limit.
30
Preferably, the tissue is a tissue other than placenta tissue and preferably is a tissue
other than ovarian tissue or lung tissue. Preferably, said tissue is tissue of breast,
duodenum, skin, colon, liver, lymph node, stomach, spleen, kidney, esophagus,

pancreas, endometrium, brain, gallbladder, urinary bladder, ileum, adrenal gland,



the | evel of expression is below the detection limt. Preferably, the
tissue is a tissue other than placenta tissue and preferably is a tissue
ot her thawmoauawdasyoti ssue or lung tissue. Preferably, sa&cu/mreeas0eloss ti ssue

of breast, duodenum skin, colon, liver, |ynph node, stonach, spleen,
ki dney, esophagus, pancreas, endonetrium brain, gallbladder, urinary
bl adder, ileum adrenal gland, rectum amnf skel etal nuscle. Preferably, such

tissue is a tjg %&Hﬁan\e{%ka&al ﬁué%'i@‘ﬁbfér%l?%u@&'ﬁ&ﬁ@fs attlseuet@mmﬂsa@am&b@varl an

cancer and/or netastatic |ung cancer. ‘Such tissues are described herein.
Preferably, t$ecaptiblsiemstasatigayariansaneer awldy niptastatiglengrrenees ash Hesupg

af fected by am%ﬂ@&ﬁb91ﬁ§8ﬁe by visual inspection or culture testing of
cells of said tissue organ. In one aspect of the nethod, the presence of
said nucleic acid accordlng to (i) and/or said peptlde accordlng to (ii) in

d bi ol d
331 d bi ol b corerRain B fm e P e efedd e R s W AR T Ol "

i ndi cat es t hetpiop dR8&e behisaal ifdpsitidh@i ciltiratbtiig afcenmﬂsamrsamgamel l's or
metastatic lung cancer cells in said tissue or organ. The presence of
metastatic ovarian cancer cells or netastatic lung cancer cells in said

tissue or or gﬁlnoxﬁEﬁ%(sp@étSdI thé GhetiRide tKehﬁ}esEéh&S 816Ad Qlicleic dcid KechflingdwA(i) an
cancer and |ung cancer sai d atl ent. positive diagnosis, of netastatic

ovarian cancefnd)spigd R?Pt“i’?e‘tc'&g‘tdﬁtgi te Q‘Xfﬁ@a‘éaﬁ*@%&“’% &tpRle 9a 9 dpaptite 8 #1¢ hat t he

tumor of {hie hi3GL8:i@and@bORpiili mamnsia {chesafibRl WEILE & in&84%Rd Cofipsedeen
isolated Iis anenable to the nethods of Freatment descri bed herein. A

further obj ecto dfefarpics level indidaiss theaprateaee efoordiskdpbmeiagtatieayarizn cangsef ul i n
t he met hods f t 0, | IThet ds for
QJ él ngﬂ?bﬁc 16§ f‘aﬁﬂ:ér 33 dl}’ in "R i ﬁé Y cﬁ%agxs Besel®! gpds

detecting ci rcu unor Int ¥ et ect | ng
met ast ati ¢ oveelastatic anuen @etdrscells onme&staamlmg legercenﬂ@en seid| tissuepr t he

invention. These kits,in gb | i g?&nﬁg gcifically
binds to a ta?ﬁ%?nﬁ%FSSUWgag%ﬁléﬁlne gggpgﬁésm%mf?%% %Riectable
| abel , e.1pp | fidkaitiggadentenzynes, a radiolabels quorophores or paramagnetic
particles. In a particular enbodi nent, the Iigand conprises nucleic acid
priners or probes specific for target nucleic acids as described above, or
an anti body op pbsiiveididhbse of hrterfic ospraichier tells & meangsic pepichtter as
descri bed o . : o
cells may indicate that the tumor of the tissue or organ from which the biological
sample has been isolated is amenable to the methods of treatment described herein.
20
A further 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 ovarian cancer
cells or metastatic lung cancer cells of the invention. These kits in one embodiment
25  comprise a ligand that specifically binds to a target molecule as defined above and,
optionally, a detectable 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 acids as described above,
or an antibody or a derivative thereof, specific for a target peptide as described
30 above. In one embodiment, said antibody is specific for a peptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 3, 4 and
5 of the sequence listing or a fragment thereof, or a variant of said amino acid
sequence or fragment. Kits may include informative pamphlets, for example,

pamphlets informing one how to use reagents to practice a method disclosed



above. In one enbodi nent, said antibody is specific for a peptide
conprising an am no acid sequence selected fromthe group consisting of SEQ
| D NGs: 3wo4omnmd44990f the sequence listing or a fragnenecriere@oioioer a

vari ant of said am no acid sequence or fragnent. Kits may include
informative panphlets, for exanple, panphlets inform ng one how to use
reagents to practice a nethod disclosedhtrein. In a further aspect, the
invention relgtes to a reconbi nant nucleic acid nolecule, in particular DNA
or RNA nol ecul e, which conprises a nucleic acid which codes for a peptide
conprising the am no acid sequence of a tunmor antigen or of a tunmor antigen

pept | de devived, LiQM ARl eIV RALIRD G o REhBHER HLABCAbAMIELM, § L0 hoSt

cells which conprise a reco nant nucl el ¢ aci d nol ec e I'nvention.
Preferably, spaticiaddNAer RNempleesls, wheh encpdesa payic dad whivh dodestfocel | may

be a reconbi nant cell and. secrete, the encoded pept.i de, express it
on the surtach pgwwepqupgplgg%e Ao AGH Yeauesr |°§ ae%?fag‘glggﬂ omng%rrtblﬁn gf:ul e
whi ch bi nds t gntipgh gefidp e ddrondsdid s antigenpr oduct thereof. In one

enbodi nent, the host cell expresses the MHC nol ecul e endogenously. In a
further enbodi ment, the host cell expresses the MHC nol ecul e and/or the

peptide or thepdmOeRDhiald bl UShost Bls@RHicH dbnibris€ & dtbimbanht ARMEAcid The host
cell is preferably nonproliferative. preferred enbodi nent, .the host

In a
cell is an anmolfenesf thedmention. Pegferably sugh host sellsgxpresstbaehaofsdreplif a
monocyte p§ a macrophage. In a further aspect, the invention relates to a
peptide conprising the am no acid sequence of a tunor antigen identified
accordi ng to Theheshedhmppbe vrecombinant salh andimey sesretpsenensded pentidedney om sai d

tumor ant i gen .y %ssaitdo r .ih\éagdri"a%e %déﬁr‘egrﬁ?}p%ageadd'ﬁbngﬁf &PRediAeiHC Sa! d .
pepti de conpri spes an amno aci d sequence ‘sel éct eé fromthe group consi sting
of SEQ | D NOsmoB:culd walrich Hirgls toseids peptidace d pocéssign qrroduct itkegeednin oher eof , or

a variant of sajd,anmi.n ci.d e ) ect, the
i nvention rel 8 %dl?gntaﬁeaasetﬁf ﬁ\%ﬁﬁqgﬁg%?lg&ﬁé %%ge% gfé’ﬁf‘ #%g%%%wgﬁgé he am no
aci d sequemnceembodimentimthe hastt detj expiesken thef MBI moleculeliandfot the tpaptiderorghet | on or

of a tunor antigen, peptjde.derived fromsajd tuno ti or.a.derivative
of said pepti B@.gesfﬁﬁtfﬁ%duémﬁff’hé‘hf‘,recgﬁrgﬁ’aﬂ{swp’&?é' t‘beﬁg?sf gglg isawegﬁ?bﬂ’b
nonproliferative. In a preferred embodiment, the host cell is an antigen-presenting

cell, in particular a dendritic cell, a monocyte or a macrophage.

20 In a further aspect, the invention relates 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. In
one embodiment, said peptide comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 3, 4 and 5 of the sequence listing or a fragment

25  thereof, or a variant of said amino acid sequence or fragment.

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
30 derivative of said peptide. In one embodiment, said peptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 3, 4 and 5 of the
sequence listing or a fragment thereof, or a variant of said amino acid sequence or
fragment. 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



aci d sequence selected fromthe group consisting of SEQID NGs: 3, 4 and 5
of the sequence listing or a fragnent thereof, or a variant of said am no
aci d seqguwocelnm4fpagment. In a preferred enbodi nent, tireTaEPeID/OIB6A
protein or peptide, in particular an antibody, a T cell receptor or an VHC
nol ecule. In further enbodi nents, theantibody is a nonoclonal, chineric,
human or humani zed anti body, an anti bod35 produced by conbi natory

techni ques, {ba N{ 1Rho@BnANHiIRASY hufan ¥r %mm%d EntfbRlY, b&dafmb&lne

i nvention furt re relates to a conjugate between an agent of

i nvention whi mod\imeddsl tamntangberyt tedwiquesypr fragment ofi @n aatibedyaor d Sgetl}a%ce of a
tunor anti gen |f| ed according to the invention or of a tunmor antigen
pepti de deri ve om said tunor antigen, or a derivative of said peptide

and a therapeutic effect or noiety or a detectable |abel. Detailed
description oflnéthe nv resent P%%entl en envi si on

e Tl o el e o Ta1eS °f Fobaghle ellfesh a6 2geh o ¢ Slsuflh

utilizing thewhiéHQiind@U@ h@eptlmcﬂ@r@m@ the/sfinoaiid @gikct deBtirhorehtigacor di ng
to the inventjon nmeans of active, or :;}SSl ve i mrunot he(ﬁ uti %c
appr oaches \Ahidéh“fteé?rlacﬁ‘e‘d‘é‘ﬁﬁﬁé’f“? ygntien rft|ag PRY8FRJIERE ea@%rwr"d REt i ve

I mrunot her apygdiq tu%‘?ﬁ&'i M A5Gl R@i9at eb&"H&i&‘b&ﬁfdeﬁd MHeFipeltic iRt fdicdf Ppepti de
(native or nodified) % hucl ei ¢ acid encoding the antigen or peptide iii)

r ecombi nant c@qq@t@ﬁ?@&dﬁ b4 the antigen or peptide iv) reconbinant viruses
encodi ng {he antigen or peptide v) antigen presenting cells pulsed with
antigen or peptide (native or nodified) or transfected with nucleic acids
encodi ng t he Betailgddessriptiemof the inventiPassi ve i nmunot herapy (,, Adopti ve

i mmunot herapy") vi) Transfer of antibodies or T cell receptors that
recogni se antigen vii) Transfer of cells sensitized in vitro to antigen
(bul k or cl onBangappdctt o0 He) presdnt )invEntiors feryisiof thé fimptunotherepy of (tamost em

cells) tr anSdHi(s:gages%r;[ Farggqur%lagce%‘%{sgasses, utilizing the tumor nucleic acids and tumor
15 antigens identified according to the invention by means of active or passive

immunotherapeutioc approaches which can be summarized as follows:
Immunotherapy

20 I Active immunotherapy (,,Cancer vaccines‘)
Immunisation with:
i) antigen or peptide (native or modified)
ii) nucleic acid encoding the antigen or peptide
iii) recombinant cells encoding the antigen or peptide
25  iv) recombinant viruses encoding the antigen or peptide
v) antigen presenting cells pulsed with antigen or peptide (native or modified) or

transfected with nucleic acids encoding the antigen or peptide

I1. Passive immunotherapy (,,Adoptive immunotherapy*)
30  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
encoding T cell receptors that recognise antigen and preferably are responsive to

tumor-specific class I MHC presented peptides



encoding T cell receptors that recognise antigen and preferably are
responsive to tunor-specific class | IVHC presented peptideslin the past few
years, mmbatoem9oon has been given to the role of CD3PCT/EPedlo®0ion2 t unor

i mmuni ty. Tunor-specific CD8+ CITLs have been shown to be capable of Iysing
tumor cells directly and eradicating tunor nmasses in vivo in ani nal nodel s.
However, CD4+ T cells are also thought 3® play a critical role and it nmay
be that optiml cancer vaccines require the participation of both CD4+ and
CD8+ T cells. Imunisation with intact or substantially intact tunor

anti gen has t hethppasefaw zéars dwehadenionhashaen ziven sothsirgle o8-l erlls dyai nst
both class | 1 it r i IV,

ti me-consum nlgﬂncejofr](j Jgﬁﬁ%t{"on%gdrri'sg gcqﬁ%r%?ya@n%gn agégg é{ ﬁ{r%gdrn tgnl{%P‘%g?ll).le Shf"le

i denti fi cati olysinfy tivhie cellmdiseckly and embmsting thmpephssdem wivd i aniraaltrogdsts. ant i gen

kes it ible to.j i i th hi | | s of. t het | tide.
s ept 1 12" kb e38 b o B LEURL PR e B BBL b B
MHC cl ass | apgtiral ¢hesvdctinkyRGuirehp pasicipition ofibsthuCB3+ ind ChoFicelds. whi ch

epitopes to use. Imunisation with peptide al so neans that subdom nant
and/or cryptic epitopes can be chosen (as the need for antigen processing

may be bypassgfim@fkisdtRHUsiaf idtet dr substdntllly thtadt UnBdr hrtigeh A4S theOp&bntiaul at e a
di fferent subset of T cells. Al so the peptide may be nodified (for exanple

at their HLA afvagaes opyimpitangaeshnimmpniziag against hethedass 1 ppd classlh RBERPRT ci t y.
The | nventd Onbﬁtelea%i?e% éﬂe&ﬂ@“&nﬁsﬁﬁ@c&sﬁ}nﬂ%ﬁ%ﬁo&s MHouRfyeReR aongpLEdes and

met hods of using the same, as well as cytotoxic T [ynmphocytes (CTLs)
responsi ve t otumprentigyse dhe iidengfigation|of prlessdrandcrlgse gt pertidesimithived hods of
using the sang,, 'r'LPﬁge% x%ﬁlpe%(‘ifa 5life tERA QN WRE %Yéthdﬁéelé'ak :pfnte fheff@CC! NES
capabl e of stinulating a cel Par response agal nst a tunor characterized by
present ati on péptide.t Thegeptade dpgemach dlembasftheddvaotege thahepetaan cheose hetavee on wi t h

class | MHC. T nti-tunor vaccines of the invent. rabl v .conprise a
tunor antigen? |8185,S glancgat(glﬁ%rﬂatx?? éees’ﬂonﬁgéf’ i ex%ﬁeglbg{gﬁog)&%g.%f%&e)

i nventi oni gl Sepipeotpases Bamuhicatishewiti pepticle @lso raednd shat rsalbdbinnigamdraed/or nor e of

the t ti 1s identified i to the i ti .
Cumor ant i gencBBHY FBESPER &P iR <BER et i PGl T AHEFLI OSSR Phe

antigens or peftassiasor $@luced to a ,,trimming” role) in order to stimulate a different subset
of T cells. Also the peptide may be modified (for example at their HLA class I or
IT anchor sites) to increase its immunogenicity.
20
The invention relates to tumor-specific class I MHC presented peptides and
methods of using the same, as well as cytotoxic T lymphocytes (CTLs) responsive

to tumor-specific class I MHC presented peptides and methods of using the same.

25 In one aspect, the invention provides anti-tumor vaccines 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. The anti-tumor vaccines of
the invention preferably comprise a tumor antigen peptide, or a tumor antigen
peptide nucleic acid.

30
The invention also encompasses the use of nucleic acids encoding one or more of
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



encoded are effective as therapeutic or prophylactic anti-tunor vacci nes.
Forexanpl e, a particular contenpl ated application of these nucleic acids

i nvol ves wbeoimdus9i on of a cellul ar response such as aPCTIEPe@9porese and/ or
a hunoral inmune response agai nst such antigens. |nmmunization with plasmd
DNA can elicit antigen-specific inmune responses consisting of CD8+ T
cells, CD4+ T cells, and antibodi es. DN/ can be administered by the gene
gun et hod of . i i NAnday be
coated onto g% %%Fﬁ'cg%%ﬁ?gﬁggd%gﬂa%mg?@% rRl?LﬁledOADC?I\t‘%«rzne‘(’zjt.tled pé;?tl cles
into the ski nindyctwniof gleelulersssnoase fueh psiarCALi rospansgeand/og afumarh) FnwEae i n

nol ecul ar bio ssible to construct reconbi nant viruses

t hat encode t%gg;ﬁsp%/a?nsgﬁgﬁg*r‘& ?mr antigen peptides as described herein.
Several reconbinant vi raI vacci nes have been used up to now. Several viral

vectors have shown prom sin e dto oten to
enhance i nﬁ?lﬂg?lé%?no §1hﬁ?"ls dswt‘}”g"’%%ég é e 15PE "f on (l:lgem%ees MS?J and
replication ipagibed eﬂ?t C]DB#U'EZ’eSelB,afCDIB s eel)s, vun'rdhaﬂithﬁdieat DaYA graaupe bei ng
preferred. Herpes, vir adenovi rus, ccinia, virus, and New. Castl e

Di sease vi r us#imigisgr ntBF gg"ecﬁ”nﬁ?eél?‘?élr é‘&“\}‘f‘tzﬁ EWE S JRRBPIEIS t o t he
present | nvenf)l'aﬁiﬂld DNA ing belo RS @ Bhto 281 dCRk i Fes(FORSYedBiCdelinery @EBRMNAC cel | s

(DCs) can be loaded with either MHC class |-presented peptides or tunor
| ysate, or trepisduragislenintg theskindhyca high-greseies hgdumpylrivem g1 @8R on usi ng
adenovi rugy encoding a tunor antigen. In a preferred enbodi nent, an
anti-tunor vaccine of the invention conprises an APC | oaded w t h tunor
anti gen pepti ddvances immelepdapbielogy draye orade dt esyibleatoycanstrigh rggombinant
culture/diffe o=y atgg
artificially (é?%tgéeﬁlttd{ ?&ogér antige ngg%ot ﬁ%&ﬁtlﬁgﬁﬁegﬂgﬁ%%ﬁé 1y
engi neer ed DCSevrea) récnmblnast viral vasdines hayn bedn ysad bpiccnaxci ds encodi ng t unor
antigens or tunor antigen peptides into DCs. Transfection of DCs with mRNA
is a prom sing antigenl oadi ng technique of stinulating strong antitunor
I muni ty. 1PenBevetdl @iraledebts»rs(tB@e);hmrqarbmﬁshtg}ymtspdmubgard tntheir petential ¢s ent
anti gens captured |n er| hera uest T CeLI%S V|ta both Cf‘ class 11
and | anti gen ‘éeeﬁ B@P%\A%t; galigpant (digeasss. | ReRlicatian, €0 Cgot ent
i nducers of refpummeﬁdaﬁip‘éeﬁt dndes bl teaised; atiihathe bittet froage beiag Ip&ferﬁeda

0

critical step r the induction of antlturmr%I
Herpes virus, adenovirus, vaccinia, reovirus, and New Castle Disease viruses are

examples of preferred viruses useful according to the present invention.

20
Antigen presenting cells (APC) such as dendritic cells (DCs) can be loaded with
either MHC class I-presented peptides or tumor lysate, or transduced with nucleic

acid such as by transduction using adenovirus encoding a tumor antigen.

25 In a preferred embodiment, an anti-tumor vaccine of the invention comprises an
APC loaded with tumor antigen peptide. In this respect, protocols may rely on in
vitro culture/differentiation of DCs manipulated in such a way that they artificially
present tumor antigen peptide. Production of genetically engineered DCs may
involve introduction of nucleic acids encoding tumor antigens or tumor antigen

30 peptides into DCs. Transfection of DCs with mRNA is a promising antigen-

loading technique of stimulating strong antitumor immunity.

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



imunity. DC maturation is referred to as the status of DC activation at
whi ch such antigen-presenting DCs |leads to T-cell primng, while its

pr esent atworzotwyodiravpat ure DCs results in tol erance. DC meCumERRé10m00i082 chi ef | y
caused by bionolecules with mcrobial features detected by innate receptors
(bacterial DNA, viral RNA, endotoxin, etc), pro-inflanmmtory cytokines
(TNF, IL-1, IFNs), ligation of CD40 on tthe DC surface by CD40L, and

subst ances rel/aSHA. it [ONRIERAwn HBASC IR NBtent MASEEUSS ifBihune 9&RbMkes e DCs can
be derived by cul turing bone marrow cell's in vitro with cytokines, such as

gr anul ocyt e- nteraspyaiiga dotheseycallsiima enitical step o the( mypetion) ofaaniternerst

necrosi s fact ¥olgl t; (o] t i | rises
the preparati @'ﬂm‘?r‘@a?ﬁ égg’imgism l[g)(r?éef? Igétgg)l é/%lg)nstt)aﬁsoéla Ca%ﬁ?%%h?@s&g%@i nst a
target anti gesuchsintgdni-prestntib® s 1BadshtonBreelt Ipoimang, awhilebidsl peesemationbley pr oduced

by conventd onal th and,.i ncl r.a n . dekj v e hereof ,
i ncl udi ng,g wi B %t 3 Slq'ésrm,‘%hg"(jr%%'twﬁbﬁg% %‘%%‘?J“éfﬁt fgoocﬁeeg, %%‘Lsﬁ‘gn':;’ged
nmonocl onal anbiotoltcelss withinfi@obial feates|deteeted ap innatedieeptors (bagtegal DA N

anti bodies, e.g., Fv' s and anti gen: hi ndi ng anti body g t ch as Fab
and Fab' f_rag}‘t‘gf’ﬁt@.§I Qe §fc)t %éo‘ﬁﬁéﬁ'gpﬁg?' o?ﬁ%?“eﬁngg\ilﬁoﬁ;?’ i’?ﬁ?tjbodi es
are known in Ligioabl CDHO og@eDElsurfidiey TR, aitd Qibs@ficesBsiantdfiain cand i bodi es

conprises imunjzation of an appraopriate host with the subject antigens,
i sol ation of P‘Fﬁ?tﬁﬁ’é’gcsé‘le?s@ltcﬁ]éfi‘éqﬂi"d[%e aa&éiawdim%ﬁ&ﬁ&"%%% BP0 at e

nonocl onal o antdiRGelivRD R cHokipesisheh AOEralRESE- ARG @ge icbiRdy-8embahg
specifically bind to either of such antigens. Antl%o y fragnments may be

prepared by kfeirh(GrGIdand gurgor negrsis fasior alpbf-eavage of nonocl onal

anti bodi es. These nonocl onal anti bodies and fragnents are useful for
passive anti-tunor inmunotherapy, or nmay be attached to therapeutic
ef fect or noi e¥iteanother gmbodimeitaif dhreingention compsised she praparatipantiantibodissnes,

agents that i i . 1 i i t ted
cotot oxi ity PG RRRRASLE anlel darblSCaleft SRS of ferllcd ubile sty ar 9et €
pr esent i T8 enmoosclomaliefititaxdies boali bs pordutedabyrententioral ankthods sandriacludar | abel ed

O cunt el o bR Sl e ERR IGELRT s CoBhlgh hippemgHasm oo
antibodies, humanized monoclonal antibodies, chimeric monoclonal antibodies,
single chain antibodies, e.g., scFv's and antigen-binding antibody fragments such
as Fab and Fab' fragments. Methods for the preparation of monoclonal antibodies
20 are known in the art. In general, the preparation of monoclonal antibodies
comprises immunization of an appropriate host with the subj ect antigens, isolation
of immune cells therefrom, use of such immune cells to isolate monoclonal
antibodies and screening for monoclonal antibodies that specifically bind to either

of such antigens. Antibody fragments may be prepared by known methods, e.g.,

25  enzymatic cleavage of monoclonal antibodies.

These monoclonal antibodies and fragments are useful for passive anti-tumor
immunotherapy, or may be attached to therapeutic effector moieties, e.g.,
radiolabels, cytotoxins, therapeutic enzymes, agents that induce apoptosis, and the
30 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
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.



and the |like suitable for cancer therapy.If used for passive anti-tunor

i nmunot her apy, antibodies may or nmay not be attached to therapeutic
ef f ect or woi2etoms499Pr ef erably the anti bodi es descri bed Irera@pronomaioss e
killing of cells by inducing conpl enent dependent cytotoxicity (CDC)

medi ated | ysis, antibody dependent cellular cytotoxicity (ADCC) nedi ated

| ysis, apoptosis, honotypic adhesion,-ahl/or phagocytosis, preferably by

i nduci ng CDC nedi ated |ysis and/ or ADCC nedi ated |ysis. The anti bodi es
described herein preferably interact with conponents of the i mmune system
preferably thifowsgh fADESsve aBhdumpioemencthesany, Fotbaskesomay loe mayveeit bon may

al so exert an e Vi i I
surface, thusat%c{ledcﬁqbﬁ%eg%c}{np eﬂg{:to?erngg tlegni)o?a%%lg %%ﬁ:@ﬁocﬁ%ﬁ%ﬁggg@“ bes the
cell-killing béwelhlmgdmé kelhﬁgmif @ellscbj/ lisdvasg desplénitend dapandemt, cytatoxpeityt | cul ar

I hocyt bI

ant ) body. - pde i Lnfief b3 SR et Fob i S8oi s BDRD BRI Y uor
celI's and t helygiR! Agap@yis Hfondﬁyfm B&e&ﬁ@%ﬁ/&@hi@ﬁﬂml@,rﬁeféﬁﬁ@)by&lﬁdlﬁdﬁﬁg surface
of immune effector cells. Several fam Jé& ’ﬁg‘f been

i dentified, aRBCIpedisted bysisand/onARGCaps ﬁ% Eyﬁ’ér s s

defined Fc reg@REMP intdREGVRR RoRBoNehRVETth8 SmBhuie ?@t&hs mer&atdy rﬂ%t@w i nduce
a variabl e degree of imediate tunor _destruction that also | eads to antigen

presentati on AREG pe CDGd ddawayer. gntiadigs rafi the apvention may |alse g pgeaftect
Pref erably, ﬂﬁ%gygy'lﬂﬁ{ﬂﬁé 1@ huBbr %ﬂé’mohl tht @R LPratdnts, i g. eISIB@&In I-cel

responses and derived anti body tesponses. CDC i s another cel I -killing
met hod t hat cpmelifseatighoétheesdllvy anti bodies. IgMis the nost effective

i sotype for conplenent activation. 1gd@ and 1gG3 are al so both very
effective at directing CDC via the classical conplenent-activation pathway.
Preferably, iAD(f descabaoatie ce]ﬁ-hélimg)abiﬁtyi afeftfctaarvelly en desstibisbigreinompl exes

10 1 RSB, Dk BRGSO Sughieh shhisp o1 m

nol ecul es14 Cl gh argibodye of t hree subcorrponents of conplenment C). Preferably
t hese uncl oaked Clq binding sites convert the previously lowaffinity
Clg-1gGinteraction to one of high

ADCC preferably occurs when antibodies bind to antigens on tumor cells and the
antibody F¢ domains engage Fc receptors (FcR) on the surface of immune effector
cells. Several families of Fc receptors have been identified, and specific cell

20  populations characteristically express defined Fc receptors. ADCC can be viewed
as a mechanism to directly induce a variable degree of immediate tumor
destruction that also leads to antigen presentation and the induction of tumor-
directed T-cell responses. Preferably, in vivo induction of ADCC will lead to
tumor-directed T-cell responses and host-derived antibody responses.

25
CDC is another cell-killing method that can be directed by antibodies. IgM is the
most effective isotype for complement activation. IgG1 and IgG3 are also both
very effective at directing CDC via the classical complement-activation pathway.
Preferably, in this cascade, the formation of antigen-antibody complexes results in

30 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
three subcomponents of complement C1). Preferably these uncloaked Clq binding
sites convert the previously low-affinity Clq—IgG interaction to one of high

avidity, which triggers a cascade of events involving a series of other complement



avidity, which triggers a cascade of events involving a series of other
conpl enentproteins and |l eads to the proteolytic rel ease of the

ef f ect or -wel2b1oaieesyot acti c/ acti vati ng agents C3a and CsaPCPmeb@wabiog2 t he
conpl enent cascade ends in the formati on of a nenbrane attack conpl ex,

whi ch creates pores in the cell nmenbrane that facilitate free passage of
water and solutes into and out of the c¥l |- and may |ead to apoptosis.
Passive i mungtigfapyndM {dldd MINgheelnkediRRt | QAL Y ofengt i cfebisr-padi fi ed)
capabl e of recognizing tunor antigens is effective in nediating the
regressi on of chemetastic/peiivebgagants pia tndh€8a. Prefesbly: denerimplesentggscade based on
ex-Vvivo react]vatj eXPENS p &l Q tyngs of
tunor reacti véenﬁl%e I@M%F&tﬁer CW@B%‘? gﬁ&g:cﬁf@[eﬁﬁy e r%?éﬁfé&géesd&iitnto t he
pati ent al ongceli mémbran@that facilitdte fre¢ pashageqpd omtdnave stleten indewad ogedf then whi ch
human | ynphocytes .are .sensitized in vitro to tunor antigen peptides
present ed dn éﬁilta}naé'?'?yd?agiggﬁ{’?éﬁg%el |'s. By repetitive in vitro stimulation
cells can be derived with a great capacity to recogni ze hunan tunor

antigens. The_adoptjve transfer. of. these || s .may, be re eff i,ve in
modi ati ng t UnBSHEGIBEIOHETRY VitGomEReR Sl Logrigty éﬁ’%ﬁfﬂﬁlygrft?@ﬁ{eéa Is. In
one enbodi MeNntapaBik to? kQBBMEInG WMuBbOXitizehs/RRIEOWES riddidingORe togfdssib af i Ng
| ynphocytes may be obtained froma patient with cancer. The | ynpphocytes may

be grown in ceAneeria selptied PRtiSRisaflRGSe EGDRIGUH Gy RPPAH B SxBihERTBYOT ul t ur i ng
in the presengs ofpahiePor idht D8P pRSAbAA RuRinSs 8N hisbrWehdlivBHCealsaasiet . al one
or in conbination'wth at |east oné i munonodul atory agent, preferably

addi tional |y owlture,cTitcsls meay. bepeinfuseebrinta ribe qaHent calpith ite lleF &0 Hit0 t hen

i nfused back ] Lent..J : t ' o4 el imnate
the tumore 1 n e HelaheRe bhaLhelebpBl of ORI Rl Ag AR AR 1B
anti-tunor pepitiode tunaentigenmreptides|pyespitod gn antigan presenting celise Baxerstiting
response was i nadequate.. S 4 . e t ; rred
CTLs woul d suPlel&%gﬁrglslﬁu%l %ﬂislcﬂﬁgg:ﬁ% tfgi"tgﬂlaéglte%o%ﬁ%g@i thggéroér%l %g{ﬁg&goses. By
,, tunor amg i gaimorempgesi The Gobptive stramsfen bf she§D@ellsTmap e mhet efiftivesiponsi ve
to a tunor anti 8.eng£e tide derived fromsaid tEm)r1 antvivrgeriul,S which is
presented wi t MRy of f5Eresgon I Ko Ak afe P veREON LY BIOWF O |'s. According to

t he invention, CTL responsiveness may include sustained cal cium

In one embodiment, autologous cytotoxic lymphocytes or tumor infiltrating
lymphocytes may be obtained from a patient with cancer. The lymphocytes may be
20  grown in culture and tumor antigen-responsive CTLs expanded by culturing in the
presence of tumor antigen peptide presented with MHC class I, alone or in
combination with at least one immunomodulatory agent, preferably additionally
with cytokines. The tumor antigen-responsive CTLs are then infused back into the

patient in an amount effective to reduce or eliminate the tumors in the patient.

25
Patients could be pre-stimulated with an anti-tumor peptide vaccine prior
lymphocyte harvest if the existing response was inadequate. It is expected that the
adoptively transferred CTLs would survive best with IL-2 infusion at low to
intermediate doses.

30

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

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



flux, cell division, production of cytokines such as |FN gamma and

TNF- al pha, upregul ati on of activation markers such as Cb44 and CD69, and
speci fi c wotolywi49ki | 1 i ng of tunor antigen expressing rargeeolombiosz CTL
responsi veness nmay al so be determ ned using an artificial reporter that
accurately indicates CIL responsiveness. By ,,tunor antigen peptide" or
,,tunor antigen peptide derived froma ¢bnor antigen" is neant an

ol i gopept i de %co%h%n@%é HSeRRAPEITE! REboRNVAIE Raf Shduielivanee cahet antial Iy
corresponding to the amno acid sect]uence of a fragnment or %QIU de of a
tunor ant i genfliiestlidivieign.arreduction gf cptokines prohsas JFNFgapum mﬁ Bradthay abl y, a
tunor antigen I 1£S € i } I ]yl : agai nst
a tunor char agé}gﬁl?gﬁ dtg%ag‘?dggghﬁg{él;so%rc%?y gﬁgt%égﬁgidggﬁ%Cl éﬁ%ﬁ@?i‘g her ei n
with class | KkHiRgefduppeimsigableyprassingnergetedls g8 L resppomeness n@f alsnt¢ or of

eliciting antihodi.es, that specifi.cally bind a_tunpr antdgen identified
accordi ng ? o] fl%%mweéjse'ﬁﬁm% n%én??ﬁ'a%éeﬁoﬁgred&% s%ﬁch%rly att é‘%fgd 0 an

i mmunogeni ¢ CadspémSivendds.t unor anti gen peptide according to the invention
preferably is a peptide conprising a sequence substantially correspondi ng
to the sequence of a fragnment of the the am no acid sequence according to
SEQ ID NO 2 gf ,Et&ﬂolsamg%ﬁgfep{ia@‘t b Gtustor iafitigend péptidatdeviGed frogaa dupept i de. I n
one enbodi ment, said peptide conprises an anm no acid sequence. sel ected from
the group condftigennds gicanten | ehigrpgptidg or polyRePHEde, COMPESIRG FileMERC| 3448 i ng or a
fragment {her gofencRlsubstat@all ABSrrportitlgtoand ARind Gl sSQRHENSEa Rhgrhé@GFENT . A
tunor antigen peptide may be of any l'ength. If a tunmor antigen peptide is
to be present peptiderelctal yumgr antiggnt iisntifigs sewsdinggio the prasentc iNvamtian: t hout

cl eavage, it e {s L Syl f er: biadi eg%; | ecul e,
in particular pge?ecr%)a{ ’spwgﬂhg%e%%fly%ﬁ%hpﬁg é?“?gpghgg c%%%nfam ncs)ggci ds in
| engt h, nore pgadistnaiphyr chatRterinédny preseatatiom of e tgndr, antigereidpntiffedrhgrstiy 8-1 1
am no acids in.lenqth, yim~pant i ] L: i |

Preferably th‘e"ltéeéc}%sgir:[cy%? agldt r%%élr'a%g'ntgi ‘g‘fe“r‘?}%gg%@."%sﬁm%‘g% C%]FSL tagéygltelafor esent ed
directly i5 delditierhrfibodies thet spedificallydind! v @qumocantigén wlentifiedracearting én
identified acgordi ngtri o the inventi seauence subst ant iAaI |y

corresponds a prese @V%{Plgﬂlvf/hego% gt?ééf Ig}r aettacf-letds to an immunogenic Carrier.

tumor antigen peptide according to the invention preferably is a peptide

X

comprising a sequence substantially corresponding to the sequence of a fragment
of the the amino acid sequence according to SEQ ID NO: 2 of the sequence listing
20 oris a derivative of said peptide. In one embodiment, said peptide comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs: 3, 4 and
5 of the sequence listing or a fragment thereof, or a variant of said amino acid

sequence or fragment. A tumor antigen peptide may be of any length.

25 If a tumor antigen peptide is to be presented directly, i.e. without processing, in
particular without cleavage, it 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

30 the sequence of a tumor antigen peptide which is to be presented directly 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. If a

tumor antigen peptide is to be presented following processing, in particular



identical to a fragnent of a tunor antigen identified according to the
invention. |If a tunor antigen peptide is to be presented foll ow ng
processi g0 201/q9a8499i cul arf ol | owi ng cl eavage, the pepti deCprErduoaoioby
processing has a length which is suitable for binding to an MHC nol ecul e,
in particular a class I MC nol ecule, and preferably is 7-20 amno acids in
| ength, nore preferably 7-12 amino acidd®in length, nore preferably 8-1 1
ani no aci ds i gb&iHgt HeavaPe, ARE theftiteproducell blOpdBassing afab GSlchfth! wiigh hs
Preferably the_sequeng_aeég?" theﬁeg%detilsrge V\hi.bé,gpi.s St ogbe prgséetnt ed follow ng
!o(r:I oc;a_sfsi ng i ssuifeble\ieubindipete he rmaclequilay ins peptiewlerca elpssal MiHomolgetiegen
identified acgofr t9h ; . e ngg C pally
corresponds a%gl &éﬁ%}’}flg?a I%/n%\égﬁ%}ig??e]leyﬁ’dre\%%i%{:a ?lgng&f ?‘ggrgr\t:?ﬁi{aggr? a tunor
anti gen i dent lehgtbdmaucpretrably 8d ltdmind nvidnin bngthThusartieularu$ror 18aiigen
0F 720 and oS HoSpgi iR Hachindl S BE8AT BhicharRs bEpR e RIED
nor e pr ef er abfofloirklpracdssing &cdetived fromethgininol atidoseruéncelofin témaranti@eran no ’
ol et ol y' 1 LTS weE PaiaRERT oo dnoraney et FrERPE cor di ng
to the invent yphispstedablyl OWpREelp iRAEES td1§ flafmtfeoftaliiior amnides edenpifipd i de
makes up the prgsentgﬁt epé‘%?ggérangl\P/\%vear the@gggﬁo&gg%i gen&ﬁg)gi dtge}e may al so
corrprisearseéﬁ?ﬁé’_ iE hiteh 1 n Hyfué‘B’Fr d HI%Ci s
fnglhgt ?ln%//% ] ?ﬁgﬁﬁt\xﬁﬁ! in fﬁﬁg @mﬁ&ﬁﬁi@?lﬂrbbm@fis?ﬁtéé&t&%c@% 7-9¢ am'%&teaagdsﬁﬁ Reg@cCor fli ng
ich is even | onger an e above stated se :
one enbodi nenmoreaprefErably e jagure yé&md@lgﬁlhyn%mﬂfm@n%bl @ﬂiﬁlpragi%gggﬁencg of
a tunor anti g &denidded 9% §0LMHiRPadid ih Mgt WRRh b@fanfiIff &RQlomds @ tumor
antigen pepti %egtlhnhyr}%g pr esg)nt egfhug?? ectlfly cg){r fol | ow r?alpir%jocesg% ngs, W th
class | MHC nmideis preferablxrrompletely sdenpiead seatfiegment of aptisoe awsigen adantified i ng a
tunor antigen; onsi ye. . Peptd . i .ng.am i
Subst anti ai |y cr BB alG Eiios SR AGT BT AR. Bihel BORUCRGRS (o
by the clBss makddGipnthe pledehed mptidndiovevemitie tuesirdmtigent bepttida meayndso

essential for TCR.recognitiop of the. tide a resent by th | ass |
MHC, or for pEPYRTHE *5P f‘FnglSR %pang@ he%&W ?)psotng?ﬁ |dg?rf%>%ra§grlrs )eégr;r)l ﬁe%f?yng

peptides are Riehticat &palftagment off & muth@t dntigera identified agebidiyentor ths povesiioe CTL.
Pepti des havi Qvg

. amno .
wﬁ 1s even longer than the above stated sequence. In one embodiment, a tumor
antigen peptide may comprise the entire sequence of a tumor antigen identified

20 according to the invention.

Preferably, a tumor antigen peptide may be presented, directly or following
processing, with class I MHC molecules, and when so presented is capable of
stimulating a tumor antigen-responsive CTL. Peptides having amino acid
25 sequences substantially corresponding to a sequence of a peptide which is
presented by the class I MHC may differ at one or more residues that are not
essential for TCR recognition of the peptide as presented by the class I MHC, or
for peptide binding to MHC. Such substantially corresponding peptides are also
capable of stimulating a tumor antigen-responsive CTL. Peptides having amino
30 acid sequences differing from a presented peptide at residues that do not affect
TCR recognition but improve the stability of binding to MHC may improve the
immunogenicity of the tumor antigen peptide, and may be referred to herein as
,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



acid sequences differing froma presented peptide at residues that do not
affect TCR recognition but inprove the stability of binding to MHC may

i nprove tWO20r9mgeni city of the tunor antigen pepti dePCRFR20MAP01IHE2
referred to herein as ,,optimzed peptides”. Using existing know edge about
whi ch of these residues nmay be nore likely to affect binding either to the
MHC or to the TCR, a rational approach t®3 the design of substantially

cor r espondi g, HePich @@&er&éﬁgb%f SURIANAH: coReSdnliing PePRRE inth§ el dfloyride

functional are contenplated as tunor antigen peptides. By ,,inmnunoreactive
cel 1" is meanResalting|peptides 8t argdunetiongl erej qentsmplatedraniwaoraatigen repifesas a B
cell, a helper T cell, or a CTL) upon appropriate stinmulation. Thus

i mmunor eactive cells include CD34+ hematopoietic stemcells, immture T
cell's and i nmBy yimemiaresctive cal¥fan meant s callewhick dan maproihie en @Tingnepdlkh

recogni ze t r_antjgen, .t I n I C e dw.th a cell
whi ch pr es%nté‘q%}haes ?}rr%‘rﬁ’ grﬁeﬂgﬁgn&gﬁ’ gg?e?%rr%# Ylg?ﬁ ?%dé?#r%éep%l%@&g%f FJ\%% from
sai d tunor aninrgeivreaother cetle intilideoDB34-akiematomgpigricastkns celts imohatfufeT ealls at i on

and/ or selection. of CTLS. cel|. characteri zed resentation of a
tumor anti gen® W@Pﬁé@ *E%%“e‘bﬂt 18 é‘lre(ad {9r %fgé‘h i Qngw?‘tfﬁDﬁ”%?ﬁegaen with
class I MHC @xho‘ﬁiaﬂfiiéeﬁ,rthleii(rﬁﬁﬁﬁ&bﬂﬂme céll RR3ftactad 6dthla ellvhidsprasetsrte cel | or
an antigen presenting ce presenting the tunpr antigen it expresses or a
fragnent deri V@ @P%%ﬁnéﬁiadmf‘lﬁ’ﬁﬁwﬁﬁtﬂea%% deé‘."g‘? figip iﬁ‘%&@giaﬁﬂg%‘f undge ¢ unror
antigen, i tHfdeRAs BXbrif piiietich affferbntiibR antl/SiSseleSlidh 6f0TDs. the term
,,tunor characterized by presentation of a tunor antigen with class | MC'

denotes a tunor conprising cells characterized by presentation of a tunor

antigen with tﬁkaééu &h%%rizwb;f‘é)%%m & a Bunldt MRlig@NtH@NRsd ARNTEF bed

according to thé invention which i's presented” or simlar expressions is
meant that t hecellpsagemsing adamobantigerewithclags Y HW@r ginzilas expressions isgneant |

preferably MHC c¢i i vt i i ng
el o 1n” oner & 3 b, o tuftpr ¥F - QGO BEC, Lo RLARR BERSAEE TP,
present edidhy amiges iexppresss g aafiagment demived)dronm deidt fuiriop chnsigonradg.ngy t o t he
i nvention, e. ce

venton, < oekHFRio | GanPlpbfcil bR RE R VIRGGARL 000 o 2
cel | that recsgillazlgstha tériinptumanthageierized ay presentation of a tumor antigen with

class I MHC” denotes a tumor comprising cells characterized by presentation of a

tumor antigen with class I MHC.

20

By “fragment of a tumor antigen identified according to the invention which is

presented” or similar expressions is meant that the fragment can be presented by

MHC class I or class II, preferably MHC class I, e.g. when added directly to

antigen presenting cells. In one embodiment, the fragment is a fragment which is

25  naturally presented by cells expressing a tumor antigen identified according to the

invention, e.g. tumor cells.

By ,,cell that recognizes a tumor antigen or a tumor antigen peptide derived from
said tumor antigen” or ,,immunoreactive cell that recognizes a tumor antigen or a
30 tumor antigen peptide derived from said tumor antigen” or similar expressions is
meant a cell that is able to recognize said tumor antigen or a tumor antigen peptide
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



tunor antigen peptide derived fromsaid tunor antigen” or simlar
expressions is neant a cell that is able to recogni ze said tunor antigen or
a tunor awmOi2gEvIpepti de derived from said tunor anti genPairtER2610/0@1002gr ee of
specificity, in particular if presented in the context of MHC nol ecul es
such as on the surface of antigen presenting cells or tunor cells.
Preferably, said recognition enables th cell thatrecognizes a tunor

antigen or a &H&%ﬁze@%tﬁlﬂl%paﬂ?%%h'dﬂ% ok WRled: C%gh&@ﬁ@lmteﬁrmfmﬁﬁiﬁ'ﬁﬁﬂrto be

responsive. |If the cel er T cel beari ng receptors
that recogni zantigen tenbe respongen IéﬁhfachlJFﬁoa hﬁh’@f gewllpé@P‘i*dé" erdb i bradng r om sai d

t t |

may | nvol ve. t REeF Sk B Ele R rulianbkan: | bl gt Rpaie dulEORARE voneSS

| ynphocyt es (@Tch)noaradvﬁgnn thluae¢dnsext bf MH(éclasl Il niddecaleCFuchsigeponsizegensi veness
may invol Ve t{rllg%lenvgg}e € rgﬁn eogf c Jk;nsesdg%cﬁgretﬂé g&lVf’i{?ﬂ 15$]8f Eﬁgl ?ﬁuph% M—IC cl ass

| nol ecul €5, 12Tt 7E presenta antlgen
with class | (¢1Ts) bad/ocBakihs. df meecehpmpt(blm mcbrreq@en:ﬁmnlefs-mmdmrbbd thee! |

| ysis. Such CIL that recqgnizes a. tunor anti or_a.tunor.anti pepti de
derived from SHMgaiQefc ﬁgPfed‘gﬁe‘gﬁ‘aiﬂﬁfgnt?’ﬁﬁﬁgpv%aséJémgo%‘&)est b %ﬁ@ ., tunor
antigen-res poaﬁm&n@ab?’ PRSs@itationl df 4 fughoe @hligenSwith aagseﬂ MI-ELJCﬂir example such
responsi veness, nay i nvolve the rel ease of |nnuno ullns T cell

receptor that VidcPRATS 85 Perferinypedialed icgl fysisy Sich G %Pn‘tef"ggé‘f'?%érﬂ‘?’ab deri ved

from sai d ¢ UNRHiipBRtdr 38 RimdrSadiBN tpeptide 8&1ved rf?&ﬁ%ﬂr tdnktRt atigeBh@ atd
recogni ze said tunor antigen or a tunor antigen peptide derived from said

tunor ant i genreapansive ereealspeigimend ,dpmerraeipen-respansive € Tha heredy Igtheicell frasent ed
0 the contexp by MlchMinRE ©Such”BBAMIns Sk heAONHE! HleRBaBE es the

cell carrying the T cell receptor t recogni zes a tunor antigen or a
tunor anti geninpewtaghdubies:i ved from sal d tunor antigen to be responsive as
outlined above. A ,,cellular response against a tunor antigen"” is nmeant to
include a cellular response directed to cells characterized by presentation
of a tunors anBygdncelii tebeptdrathat fecagnizes agsmbt amtden of hetuoek lautigen peptigonse

el pers’ Cor o aras stk B5es e LRt Aiiciel drokle” s ARG pi ay
a central rol gchyhizecnid ﬁhioﬂgntié&ﬁ or ATRumer #reigpo pagtidaridrived from said tumor
antigen with some degree of specificity, in particular if presented in the context of
MHC molecules. Preferably, said recognition enables the cell carrying the T cell
20  receptor that recognizes a tumor antigen or a tumor antigen peptide derived from

said tumor antigen to be responsive as outlined above.

A ,cellular response against a tumor antigen” is meant to include a cellular
response directed to cells characterized by presentation of a tumor antigen with
25 class I or class II MHC. The cellular response relates to cells called T cells or T
lymphocytes which act as either 'helpers' or 'killers'. The helper T cells (also
termed CD4+ T cells) play a central role by regulating the immune response and
the killer cells (also termed cytotoxic T cells, cytolytic T cells, CD8+ T cells or
CTLs) kill tumor cells, preventing the production of more tumor cells. Although
30 both arms of the immune response are thought to be necessary, the CTL response

may be more important for controlling cancer.

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



the killer cells (also terned cytotoxic T cells, cytolytic T cells, CD8+ T
cells or CTLs) kill tunor cells, preventing the production of nore tunor
cells. Alwbaughdbkpbh arns of the inmune response are theogmr2410/0b®62
necessary, the CTL response may be nore inportant for controlling cancer.
According to the invention, a ,,reference" such as a reference sanple or
ref erence organi smnay be used to corredate and conpare the results

obtai ned 10 { G AAISPhof I AY ANl @it 331 o SR CTc 9 She

organism i.e. a patient. Typic rende organismis a healthy

or gani sm i n méar¢rce ofganispiis ahgelﬂwsmmﬁsncmmmlan@n owhtserwlﬁlpbdﬁm nptinor

di sease. %ﬁcﬁrence §I or ,,reference |level" can be determ ned from
y

1S€asc.
a reference e nmeasuring a sufficiently large nunber of

references. Preferabl y the reference val ue i s det er m ned by neasuri ng at

| east 2, preferab east refe Ly a ast r ef er | east
8, preferabl ya ’treql §§‘E Vi]?‘e Sr efggrgﬁ‘fey{eﬁa Céﬁsl%e ’?ééif &P%i'b? ye 5?3}11? %ast 30,
preferably atehgiasdlyd: medsuheh @lﬁfﬁbﬂeﬂtl)alarée&ﬁﬁ{beﬂﬁﬁrefe@érﬁéﬁm’eﬁBrabl&QB@r ding to
the invention, the term,, binding" preferably eIa es ég sagﬁmflc

bi ndi ng. , , SpE&TEIcE ‘{ﬁl‘r?disnejete%&"ﬁjs YH%&as‘&rPga@fe strchre f#bddy bi nds

stronger to a,kLardf abdshs %?eerabﬁypattl&aes fp%fermy@hlehst 1D SprefResbly atedzpnpar ed
to the bindi ng%to anot her tar An agent binds stronger to a flrst t ar get

conpared to a e@éﬁeﬁbbaragéﬁtasi 301 pre#rr#ds at Jeash 05 joF s}?treftszrbb’e?t

di ssoci at{pn ﬁ@ Sicaht (KD) which is lower than the dissociati on const ant
for the second target. Preferably the dissociation constant (KD) for the
target to which the agent binds specifically is nore than 102-fold, 103-

fold, 104-fol g{:%%c?g t(?lt%ﬂ 1njvgr§trcI Olt}ge temrbrﬁﬂl ;&%% aﬁvgjr 3508) II%thﬁ@r 10

10-fol d | ower 1 Ssocl ation con’s ant® ( etarg to which
the agent doekinding. [Sipadfis piading? mhﬁs;ﬁhatAucaMsm ascantahtdaqdm\bérdtsismmngea nucl ei c

acid is prefe eoxyri bonucl e el (RNA)

Nucl ei ¢ aci ds{oc*bL%g SUCB B FIRBE 0(5 k! Rl &S Sépn%lfSnc Omé’%%ﬁ;{(g lth[fJ‘I\‘%m% ,
reconbi narg | yaxwtmlwtgﬂ @mdganh&ﬁugafdngersyatﬁlmsargeidomphre«ttd aesacom:tacgedr ng to
the i nvention,

doubl o- st andid BAEF 1 HEAr! GFe oyt ARG AEP? Ot B gaets lover tar
the dissociation constant for the second target. Preferably the dissociation constant
(Kp) for the target to which the agent binds specifically is more than 10%-fold, 10°-
fold, 10*-fold, 10°-fold, 10°%-fold, 107-fold, 10%-fold, 10°-fold, or 10'*-fold lower
20 than the dissociation constant (Kp) for the target to which the agent does not bind

specifically.

According to the invention, a nucleic acid is preferably deoxyribonucleic acid
(DNA) or ribonucleic acid (RNA). Nucleic acids comprise according to the
25  invention genomic DNA, cDNA, mRNA, recombinantly produced and chemically
synthesized molecules. According to the invention, a nucleic acid may be present
as a single-stranded or double-stranded and linear or covalently circularly closed

molecule.
30  The terms ,,tumor nucleic acid identified according to the invention” and ,,nucleic
acid encoding a tumor antigen identified according to the invention” have similar

meanings.

As used herein, the term ,RNA“ means a molecule comprising at least one



nol ecul e. The ternms ,,tunor nucleic acid identified according to the

i nvention"” and ,,nucleic acid encoding a tunor antigen identified according
to the i nwenbvicanisshave sim | ar nmeani ngs. As used herei npctriep26100mo62 RNA"
means a nol ecul e conprising at | east oneribonucl eotide residue. By

,, ribonucl eotide" is meant a nucleotide with a hydroxyl group at the

2' -position of a beta-D-ribo-furanose-mbfety. The termincludes doubl e
stranded RNA, i§adagie§ti&t&a&?&%ﬁ%m&&ha&%n@% Shiideofide Rathtal Bhdlokypuri fi ed
RNA, essenti al y pure RNA, synthetic RNA reconbinantly produced RNA as
wel | as al t er suRNA thé X-pesitidne p§ af besarDrrzhagfuzdniose w-r%twnwdﬁhe

addi tion, delet] tg Nt a ratq 0 o] :

nucl eot i des. %h%ﬁng%ggggygﬁhsg’ﬁ ?ﬁé@%hgbggdﬁéP%E 0 An%ﬁpnﬁkpgggpae

mat eri al, sucpurifedt RNAhesenti{lly) pat RNRNAymsheticnRNAn atdonbirfantly exedwotde at one

or nore nucl eqtides of th Nucl eotd d i n e SO
conprise ﬁ%n- wé\nc?érwcf 1n cﬁ%%‘é%@tﬁﬁlﬂﬁ?or% H?th%gﬁﬁ %gfﬁg%@ulf r%p r%fé;‘i
nucl eot i des osadditigiyidelalidny sobshtution iaad/dr alucdtatdfdas op motkemucentidése Sutldes.

These altered RNAs can be referred to as .ana ogs or anal g of

natural | y- pccEH‘?"i‘t’r?Qs giainclpde ?@Ft&“e‘ﬁ&?n]ﬂgdﬁ‘&% 'lg?é?r@ﬁ’ﬁ“abasttﬂihea"é’fi@%f’f on of or
the deterni nahiRAOlr {M@n&lliantbt teyarfiple 2at il & node indeledtitlRs ryfcthei RNACi d whi ch
is actually to be detected or the quantity of which is_actually to be

deterni ned i sNyeleptideann FNArRmalecplsheaneaise sampsise morsiiadad ausleqtlst sttt this
may al so {acl b's_dﬁoxﬁﬁﬁ&ﬁllﬁ%@&&‘rﬁﬁ‘é‘%ﬁ&é&idWch%i@ﬁian%siQ&d hi@eqlidgnbi ty of
MRNA is determned inditectly. For exanple, may be transforned into
cDNA and t he densnupqodidesedbese ajtergd BNk Gap e defeaedriosdnaleger anglogs 9&n her ei n
as the cDNA e Hh% { -é%@Ngkilled in the art would understand that the
cDNA sequencegls g%ﬁ?%%? t to the nRNA sequence, and can be used for the
sane purpose herein, e.qg., the generation of probes hybridizing to the

nucl ei ¢ acid . S i .t he
cequences sholielfirfh Iy Bl herel e b bRpHFEPRE deferREfof S B Bubefi "2y
equi val ents obf smiclkicaid)elrcesleiclivad which & actvally thsbediesctedlve theawantityiohg to t he
i nvention have efera been .isalated. The te ., SOl at ed .nu ic acid"
means accor di H’BPCElOlS taﬁtgablill)ynveﬁet H%t rmipy 1st;H'%fera%1y HRNA. OweVver, 19 shouﬁi e

understood that this may also include embodiments wherein mRNA is detected or

the quantity of mRNA is determined indirectly. For example, mRNA may be
transformed into cDNA and the cDNA detected or its quantity determined. mRNA

20 is given herein as the cDNA equivalent. One skilled in the art would understand
that the cDNA sequence is equivalent to the mRNA sequence, and can be used for
the same purpose herein, e.g., the generation of probes hybridizing to the nucleic
acid to be detected. Thus, if reference is made herein to the sequences shown in the
sequence listing this is also to include the RNA equivalents of said sequences.

25
The nucleic acids described according to the invention have preferably been
isolated. The term ,,isolated nucleic acid” means according to the invention that the
nucleic acid was (i) amplified in vitro, for example by polymerase chain reaction
(PCR), (ii) recombinantly produced by cloning, (iii) purified, for example by

30 cleavage and gel-electrophoretic fractionation, or (iv) synthesized, for example by
chemical synthesis. An isolated nucleic acid is a nucleic acid which is available for

manipulation by recombinant DNA techniques.



nucleic acid was (i) anplified in vitro, for exanple by pol ynmerase chain
reaction (PCR), (ii) reconbinantly produced by cloning, (iii) purified, for
exanpl e byochmmeage and gel -el ectrophoretic fracti onati @oI/EPR010I0VI062

synt hesi zed, for exanple by chem cal synthesis. An isolated nucleic acid is
a nucleic acid which is available for manipul ation by reconbi nant DNA
techni ques. The term,,variant” with respéct to, for exanple, nucleic acid

and am no aci @'hé?éﬂﬁte,r,tfaaam”%gptétbéw tb,0fok ftﬁmhateﬂtdla@ auactrtadaﬁmanaeld/arl ants,
in particular nutants, @ms ice variants, conformations, isoforms, allelic
1

vari ants, spessiquencosarepnding mtﬂleswml@smhbﬁ@ﬂ @gs/aﬂﬁrﬁs parp@tn@ulaamutamsse whi ch
are naturally presgibng A@on‘"l*étjlpl'?a ibfs "il?#fbn‘mt all&l caRr%?an'iﬁ‘g s?@cu?sj L&l in the

nor mal sequen e of a g€ st gnifrcanhce of whi of ten uncl ear.
Conpl et e genes;senqmbmnmlngs,ofpaetmuladehuse hieh arumturallsprasene [Ancallebe varans for a

9 Yer, Senes ACTRESL 55 RGO G ot RGBS GageeCe v

a dlffere PVER Hud el €UEC] anm no
aci d sequenceis Nﬁetnhumﬂee@ect)rﬂpmmlgeﬁeeseqmmmg Bﬁéledddnﬂﬁes tnmeiods rallelivar i ant "
i ncl udes degenerate nucl.ei ¢ aci ces mherel ggenerate n cIeic

seque
aci d accor di n{e8t5 9B 3 HYEhEsn 4 SPISH fomelee 5cd B“‘E T‘l‘&tac P @ngior 3

reference nucteguaac@amdt h i fEREHANpERSBUSTGryid GO thal BEa GRGANRIERRYac of he
geneti c code urthermore, a ,,variant” of a specific nucleic acid sequence

according to ARWOARISEAYEBEE- i ncl udes nucl ei ¢ aci d sequences conpri sing
single orygultiple such as at | east 2 at least 4, or at least 6 and
preferably up to 3, up to 4, up to 5 up to 6, up to 10, up to 15, or upto
20 nucl eot i deWgthorsspactita analeic dsidemplspesaibly rmagiariantd nacludes aleeensits t he

degree of i deﬁ&dlé:b! R VRO &s gwﬁsﬂadmct LierC | fhicRRAYSH C&c@fh@nft&“!ﬁ% eic aC' d

sequence which is a variant of sai given nucleic acid sequernce W at
| east 70% pr aventmpl iy aahudlaastid7thes differsf ol yeferendecrusteig@oll inpodon

or i or abl ot “BaEE Gl UGG o BRIl "Gagr o0 of 1 denti Ly i s

preferablysgiven for a region of at Ieast about 30, at |east about 50, at
| east about 7 at | east aboyt 90, at eas ast aﬁaout 150,

org, a,..v L% S c ce %1' ) 10e0 € at lr(?l t
at |east about SHOg: 3| -¥88F00, 95/ pff)’(t} myfclejc 3%’ SHETES 36088 A east
about 400 nucineeitiodéscluded npeleik atidadqnenbns dbiiprisifg sinfle of agiltide odch as at

least 2, at least 4, or at least 6 and preferably up to 3, up to 4, up to 5, up to 6, up to
10, up to 15, or up to 20 nucleotide substitutions, deletions and/or additions.

20
Preferably the degree of identity between a given nucleic acid sequence and a
nucleic acid sequence which is a variant of said given nucleic acid sequence will
be at least 70%, preferably at least 75%, preferably at least 80%, more preferably
at least 85%, even more preferably at least 90% or most preferably at least 95%,

25  96%, 97%, 98% or 99%. The degree of identity is preferably given for a region of
at least about 30, at least about 50, at least about 70, at least about 90, at least
about 100, at least about 150, at least about 200, at least about 250, at least about
300, or at least about 400 nucleotides. In preferred embodiments, the degree of
identity is given for the entire length of the reference nucleic acid sequence.

30
»Sequence similarity indicates the percentage of amino acids that either are
identical or that represent conservative amino acid substitutions. ,,Sequence
identity“ between two polypeptide or nucleic acid sequences indicates the

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



identity is given for the entire length of the reference nucleic acid

sequence. ,, Sequence simlarity" indicates the percentage of am no acids
t hat eit hwo 2aroe9iadent i cal or that represent conservati veCampaaoacios2
substitutions. ,, Sequence identity" between two pol ypeptide or nucleic acid

sequences indicates the percentage of am no acids or nucl eotides that are

i dentical between the sequences. The ter#d percentage identity" is intended
to denote a percentage of nucleotides or of am no acid residues which are

i dentical between the two sequences to be conpared, obtained after the best
al i gnment, t hilke {gan gpercentpge lidsintity” puintengedsto glenase a oeicentage aftiaclgetides pences

bet ween the tup,sequens s, fe ol S1e |RHIGH EANIPTHY (A0LQUSE ok Cent i re
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are conventi ocmh;bayedcambtame:ﬂ afier bhe d:@stpahgmlgerﬂt hése muencdzau@f tperelhavi ng

I dth [ d b
 Wnow of cOREAPRSEH: 4 SRR CR e ey havisits g RTRIE one of”

sequence sim h@ﬂ@ﬁw af{dwebveptﬂildmlemaﬂel @ngmnse@ﬁenta&oﬁ@qlmea&nﬁm eadrpari son
may be produced, besi des,. manuy £ means of ;}Aglzclocal gwm)l 0 al gorithm

of Smith and TRRAOHARAT amigaci a‘i%ctoﬁve"?on arpisd opt DY LOFPAIRR [ ocal
honol ogy al gofﬂe&ﬁ%@Endﬁ@@iﬂe?rﬁwmﬁnﬂlgﬂmf’cﬁ (%Q&Qny,J said Namparffoal beidd, 443,

by neans of the simlarity search nethod of Pearson and Lipman, 1988, Proc.

Nat| Acad. Scrarrigdsputgby segment oppy pyvindennel ¢omRagsaitie rordsr d@r‘ﬁ%‘%ﬁ’i“}:h use
these al gpg it iRy ASLal BERIN of sEcﬁé}[& sintifty. PrheBbARlal Nafthed AP e | N

W sconsin Genetics Software Package, CGenetics Conputer Goup, 575 Science
Drive, Madi sopequesices for cpmpapwncaay hgeradyead: |b9§rdqsgnwpkkmtaft@em§wfdbq ermini ng

the, number of L8ANbRal PRTidh 975 HELINE Warkhifon! 1901 REVRRSRREL NAOCOMPAL o0,

dividing this nu er of positions cohpare rru1t|ply|ng
the result obbninreds @&th&ﬂ@:akhoraslogp atgotlammf Nedctienmremda@émm!lerw?(i Y. bet ween

these 1w SCONERCERL, b HE! Bl Sl dr %, imfARR LSBT mEMRL bE PRk o81

,, hybri di zes" LW Sequences ar e
conpl ement ar y Liginida, 0988, Phad. MNatl. AéadnuSei. e!jlm\ &6) t444s ocdayrphmemfabmputbo anot her

nucleic acid if the t nces, ar.e ca fgl,L«re 1 dupl ex

wi th one anot Hfé)ﬁm%wggbl Pﬁg 5% ﬁ@opﬁ\%n&i’a , B%Eﬂf:ﬁr FASTA, BLAYT® B
BLAST N and TFASTA in Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Drive, Madison, Wis.).

20 The percentage identity is calculated by determining the number of identical
positions between the two sequences being compared, dividing this number by the
number of positions compared and multiplying the result obtained by 100 so as to

obtain the percentage identity between these two sequences.

25 A nucleic acid is ,,capable of hybridizing” or ,,hybridizes” to another nucleic acid
if the two sequences are complementary with one another. A nucleic acid is
,,complementary” to another nucleic acid if the two sequences are capable of
forming a stable duplex with one another. According to the invention,
hybridization is preferably carried out under conditions which allow specific

30 hybridization between polynucleotides (stringent conditions). Stringent conditions
are described, for example, in Molecular Cloning: A Laboratory Manual, J.
Sambrook et al., Editors, 2nd Edition, Cold Spring Harbor Laboratory press, Cold
Spring Harbor, New York, 1989 or Current Protocols in Molecular Biology, F.M.
Ausubel et al., Editors, John Wiley & Sons, Inc., New York and refer, for example,



hybri di zation is preferably carried out under conditions which allow
specific hybridization between pol ynucl eotides (stringent conditions).

St ri ngentwoandimions are described, for exanple, in Ml eculreeoGloonsng: A
Laboratory Manual, J . Sanbrook et al., Editors, 2nd Edition, Cold Spring
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Sons, Inc., reker; YW dj i t in
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hydr ogen bondssSC®.10x SDR&t s@ipefatiredofipsecga.ring) 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% conpl enentary) perfectly conplenmentary” or ,,fully conplenentary"”

nmeans that al A pdd€ent eohplHRHErifyendNes tHef pefcentagé %’f@oﬁgguduss RAdaaCH i | |
hydr ogen bond wi th the same nunber of contiguous residues in a second

nucl ei ¢ aci d Beddeded mplcgyle tha| gan for hydipeew berdscisripl Masendirickybasecor di ng
to the invent pARnd)Syiff a kA5 nlldfe aBli SLRERR! (Y o2%, 6CASL o, M9%ur BE B BLiAP! Y 2t
| east 80% nore preferably at | east 85% even nore g@ef erably at least 90%
or nost prefep@hl yodk, | ¢elst 88, 80% o, 1GBY compBmenwhdt pPesfeedlnbl y, the
degree of co ik r.di e, | I i 0 erm
,,derivati verp%@@g@%@éﬂg éﬁ%@ﬁgﬁ#@%ﬁg@%’?%‘%ﬁggﬁ %@%gf&gﬁg]’gocé% ééggﬁg%:i d on a
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al so_conpri seg, Dych &l &aglds LG SONALR BUGLEQ! pgs dndradeleotide
anal ogs not oCCUET r?g Hatdral y. rEF et Y, BYEr 1 \?et?bz?'a’t PoN 8 & nucl ei ¢
aci d i ncremsesomplemaitarity | dctordiniuo| the imveatiasiscadeayg 70, pieferablyaditieggens or
tunor antigen ptides.may, a rding t e invention, be prese al one or
in conbinat i o#% H ?rﬁgfja(sbll?'e?t lm& g@%cma{?igqigf?raﬁg at least EPSt‘%, even morel3 pre?era%t]y

at least 90% or most preferably at least 95%, 96%, 97%, 98% or 99%. Most

preferably, the degree of complementarity according to the invention is 100%.

20  The term ,,derivative” comprises any chemical derivatization of a nucleic acid on a
nucleotide base, on the sugar or on the phosphate. The term ,,derivative” also
comprises nucleic acids which contain nucleotides and nucleotide analogs not
occurring naturally. Preferably, a derivatization of a nucleic acid increases its
stability.

25
Nucleic acids coding for tumor antigens or tumor antigen peptides may, according
to the invention, be present alone or in combination with other nucleic acids, in
particular heterologous nucleic acids. Preferably, a nucleic acid coding for a tumor
antigen or tumor antigen peptide expresses said tumor antigen or tumor antigen

30 peptide. In preferred embodiments, a nucleic acid is functionally linked to
expression control sequences or regulatory sequences which may be homologous
or heterologous with respect to said nucleic acid. A coding sequence and a
regulatory sequence are ,,functionally” linked to one another, if they are covalently

linked to one another in such a way that expression or transcription of said coding



particul ar heterol ogous nucleic acids. Preferably, a nucleic acid coding
for a tunor antigen or tunor antigen peptide expresses said tunor antigen
or tunor wWooya44septi de. I n preferred enbodi nents, a nRCTAPCOIAOII6E S
functionally linked to expression control sequences or regul atory sequences
whi ch may be honol ogous or heterol ogous with respect to said nucleic acid.
A codi ng sequence and a regul atory segughce are ,,functionally" linked to

one another, idutdie¥s @der HO¥atRNb} dndet HeeR RO aRINCLNRBry RBqEdacd) IR Way
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regul atory sequence functionally ed to said coding sequence, Induction
of sai d regul wgolptprs searenese resekiy lin grapseriptiom of rsajst ceding fseaighes, cvighon

sequence, Wt ] i a.fr | L0t odi . said
codi ng seq%mengagl%ﬂ%% a%%{ll%ghlgé]ééﬁo%& %é@iu%rgetdr?gsﬁ@l ‘g)td g% Sl%ﬁ\?%ﬁ%?%gt fc;i)r'réusl red
protei n or pegpable of Bdirg trarshited, ivtophedsiredprotint erglepsdguence” or ,,reqgul atory
sequence” conprises according to the invention pronoters, enhancers and

ot her control elenents which regul ate expression of a gene. 'In particular
enbOFIi megt S ﬁ‘ﬂ“hé h&m El&/)qmésisi@ﬂ,cdnh?l eé!cpiélﬁ&gi an egulbiodl ssR@haricesngrizes be

regul ated. The exact structure of regulatory s ences vary as a

funct i on of t FEORIEP S Birerign PreTRIE, Ssthencs s ARIAAURS) Cepiral clegusats which

5" untransty i bpguRIPrddfibh S gérRd IS PaEEMAL SmBbUiMmbntaoF thé VidleM@6h, ithe
initiation of transcription and translatio respectively, such as TATA

n
box, cappi ng YE%sEREsonTelATIUCEERTeHIRde ragrlated cThe) Xact SypFurepleteevlAORy | v,

5" untranscri bgd,EREU B OTHy SRIMGRGESn CIMRE | pEeids B QBIPLESe, rb%gigﬁﬂerww ch
includes a pronoter sequence for transcriptional control of the
functional |y ¢dmikises gamransebed anch piungarplatedc saueneps arhich asniprolsed énhancer
sequences or Hﬂﬁ&i&ﬁ@ﬁ%ﬁﬁ%&%%d B0 G3s e@t@\fr;e%&%&&stﬂf& ok, Wflind 0N, &
nucl eic acid may fturthernore be present I condi’nation wth dnothet nucleic
aci d whi ctb costgserfcer CAAR pequtace omtdr dhel likgy Moce espeaifically, tShuntianssribed or

pepti de encoded by said nucleic acid froma host | oy di t he
invention, a rneglélfagglr}é sg%uleacenacfmﬁnssg 3;08}0@% erﬁgg?'nwggiﬁblflﬂa el%ogn%vr\n&?%t%gnot her
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pepti de to be anchored an the cell nenbrane of t th\ host .c%\l | _or
C OITp art nent al f,eﬂgec']nces may also comprise enhancer sequences or upstréam activator sequences.

20  According to the invention, a nucleic acid may furthermore be present in
combination with another nucleic acid which codes for a peptide controlling
secretion of the protein or peptide encoded by said nucleic acid from a host cell.
According to the invention, a nucleic acid may also be present in combination with
another nucleic acid which codes for a peptide causing the encoded protein or

25  peptide to be anchored on the cell membrane of the host cell or compartmentalized
into particular organelles of said cell. Similarly, a combination with a nucleic acid

is possible which represents a reporter gene or any ,,tag”.

In a preferred embodiment, a recombinant nucleic acid molecule is according to
30 the invention a vector, where appropriate with a promoter, which controls
expression of a nucleic acid, for example a nucleic acid coding for a tumor antigen
identified according to the invention. The term ,,vector” is used here in its most
general meaning and comprises any intermediary vehicle for a nucleic acid which

enables said nucleic acid, for example, to be introduced into prokaryotic and/or



into particular organelles of said cell. Simlarly, a conmbination wth a
nucl eic acid is possible which represents a reporter gene or any ,,tag". In
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used for transfection of host cells. Nucleic acids here nean both
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| at e.
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can be transforned or transfected wi th an exogenous nucleic acid.. The term

. host cel | s" trensenmtioncaf :BNer mplpte. Furthemiors dnmpy he mradkisdyhy stebilizng. E
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humans, mice, hamsters, pigs, goats, primates. The cells may be derived from a

20  multiplicity of tissue types and comprise primary cells and cell lines. Specific
examples comprise Keratinocytes, peripheral blood leukocytes, stem cells of the
bone marrow and embryonic stem cells. In further embodiments, the host cell is an
antigen-presenting cell, in particular a dendritic cell, monocyte or a macrophage. A
nucleic acid may be present in the host cell in the form of a single copy or of two

25  or more copies and, in one embodiment, is expressed in the host cell.

According to the invention, the term ,expression” is used in its most general
meaning and comprises the production of RNA or of RNA and protein. It also
comprises partial expression of nucleic acids. Furthermore, expression may be
30 carried out transiently or stably. Preferred expression systems in mammalian cells
comprise pcDNA3.1, pcDNA3.3 and pRc/CMV (Invitrogen, Carlsbad, CA), which
contain a selectable marker such as a gene imparting resistance to G418 (and thus
enabling stably transfected cell lines to be selected) and the enhancer-promoter

sequences of cytomegalovirus (CMV).



or nore copies and, in one enbodinent, is expressed in the host cell.
According to the invention, the termexpression” is used in its nost
general mEanriyIssd conprises the producti on of RNA or @CTRR2012/0010p2 Ot ei n.
It also conprises partial expression of nucleic acids. Furthernore,
expression may be carried out transiently or stably. Preferred expression
systens in manmalian cells conprise pt 3.1, pcDNA3.3 and pRc/ QW
(I'nvitrogen, Carlsbad, CA), which contain a sel ectable nmarker such as a
gene inparting resistance to G418 (and thus enabling stably transfected
cel | lines tolmhthoserases ef theainyentinn bnhichaan Mpmaleculpopigaqnises tumor
cytoneqal ovi g6l duhot RRREeRCABRSe, On HltFeskiBN SO thay Wil LGHpR2 ATC
nol ecul e presenltgs a tunor anttgen or ‘a tunor antigen péptide, an expression
vector may al swlgoapd sepencenodingi for seid Y@ medevoke. Ebelnudeif eridsaguendHC

nol ecul e. The nucl ei i.d sequence coding. for the NH be
pr esent orr t h%Odé r ﬁ?mgﬁ‘g%uveené?%ﬁe %fsesegh%n {l]‘ﬁé ef %xPa%%ngﬁ%“ﬁagSq?%r t he
t unor anti gennieié heidtcoding fanthegamop eftigen @r thoe tunmir lantigrel paptidgcirdsthmay be

present on different expression vegtors. In the latte a t he two
oxpr 055 on veRt RSl MG O BiE NI SR SETER PRGN SBRPrS. 1yihe AL e edhy
expresses nei tfiLexprdiioh weabrsaﬁ?i B€Botednsebied inomr cefintfl HRGst REPlekpressvOr t he
VHC nol ecul e, both nucleic acids coding therefor my be transfected into

the cell eithegithehtheHumen apigen o1 dhe fusporastigss) peptide wog ther ML modsedleessi on
vectors. {4 tB@m%ﬁklkicadcrﬁae@mng&%@ﬁs amyttardMEfectd® lifs Whe celPBikher bhan&ucl ei ¢
aci d sequence coding for the tunor antigen or the tunor antigen peptide can
be transfect esamengxpressioncyecior or o diffeeant expagssieiuvessors.off the gl deade nucl ei c
act ds’ MY, Deoi3aks'hl MiREHHofchidon!) heRRblloT!leqh il cddhh PRI EABH ON of 2
nucl ei ¢ aci d. e term,,antisense nolecule” or ,,antisense nucleic acid"
ref ers accor damigen or thh smarastigengpeptide can bo kransdeviasl intottheleelwhi ch is an

ol i gori bonucl eoti de, ol i godeoxyri bonucl eoti de, nodified oligoribonucleotide
or nodi fied oligodeoxyribonucl eoti de and whi ch hybridi zes under

physi ol ogizal ,, Antisehseinsiecules” DNLantisense hedleig acidpiansy beiised foremegulating, an MRNA of
sai d gene, thereb% i nhibiti ng tr angcriﬁt.i on o{.h stai d %ﬁne and{ ar eI,rransl ation
of said nRNA PEECHFIFIHS ey cAAREsSioR PLA PRGHC 2dd- The tepm walisehsq mojettlea T a1 s o
conpri ses a CQngibend€ huslbic cliidcasfets Aoflinpum ik dnéation 05 aa opigonuctdoddeof i n

reverse orientation wth . : . . .
which  'is  an  oligoribonucleotide, oligodeoxyribonucleotide, modified

oligoribonucleotide or modified oligodeoxyribonucleotide and which hybridizes
20  under physiological conditions to DNA comprising a particular gene or to mRNA
of said gene, thereby inhibiting transcription of said gene and/or translation of said
mRNA. According to the invention, an ,antisense molecule” also comprises a
construct which contains a nucleic acid or a part thereof in reverse orientation with
respect to its natural promoter. An antisense transcript of a nucleic acid or of a part
25  thereof may form a duplex with naturally occurring mRNA and thus prevent
accumulation of or translation of the mRNA. Another possibility is the use of

ribozymes for inactivating a nucleic acid.

In preferred embodiments, the antisense oligonucleotide hybridizes with an N-
30 terminal or 5> upstream site such as a translation initiation site, transcription
initiation site or promoter site. In further embodiments, the antisense

oligonucleotide hybridizes with a 3’untranslated region or mRNA splicing site.

In one embodiment, an oligonucleotide of the invention consists of



respect to its natural pronoter. An antisense transcript of a nucleic acid
or of a part thereof may forma duplex with naturally occurring nRNA and

t hus prewotzomomwyal ati on of or translation of the MRNAPCAEPR 161001062
possibility is the use of ribozynmes for inactivating a nucleic acid. In
preferred enbodi nents, the antisense oligonucl eotide hybridizes with an
Nterminal or 5 upstreamsite such as-@3ranslation initiation site,

transcripti ongpdhubicdtded meék%oﬁﬁclwtﬁgpérei combifatioh Thdrdbt! Wi tHRIPeAL BENtS, the
anti sense ol i gonucl eotide hybridizes with a 3 untranslated regi on or mRNA

splicing siteonelmiclsaddesnddbi hewsi ofanotberrmg@lnqredeémngd@k@ tor o anphenRy on
consists ofri ? Oﬂh%?ﬂh%ﬁfektglesqonﬁle ¥§e E&%Ll%gtﬁdege a§') 2 a sgﬁ)tﬁpéliéﬂt iPAnd her eof,

with the 5 one nucl eot e an of an nuc eotl de

bei ng |inked d;cmvcmmnalnmrhnerorbyoalcmmscpmbdmb/t er bond. These
oligonucqutldes may be synthesized in the conventional manner or produced
reconbi nan In preferred enbodi nents, an oligonucl eotide of the
invention is pr,efaméﬂfeinﬂﬂdirmdnitsg&nmigemtdl&d)ﬁde E ke irtvhetionl isgonmodidied’t de may

be rmdifiedi ver dlff ren out 1IN its ility to bind
its target, i fotyds: ?f&’r h%l °“P81F°tlé{% b«?rm?clé ‘Q@a"l‘im ‘ih?tb Er""‘;l‘/}i’?l-zr apeutic
efficacy. Ac Cﬂitﬂélﬁﬁknf)zﬁnﬁé"ﬁs ammynb lbma,nsttmget; B dder, tam:re‘as@doxcﬂxagpnuné eoti de"
means an ol i gonucl eotide in which (i) leaﬁ]fe two of its nucle ci)rgﬁ“pdes are

li nked to ones%mbﬁyh%rthﬁrﬁp%‘tlgf@%&’|‘éc‘i°Fﬂ"é% uthe dB¥sntian s derpy rodi
i nternucl £0si GigJARAELHMR? Gledn$ ﬁproll?orﬁbﬁ§ﬂi’b0% et (hoadleastne®rof(itd ) a

chem cal group which is usuall found in nucleic acids is covalently
| i nked to thenwsiqogidesuare diskediio. orpraép@prr i 2 symthetio internugleaside, bprbd £d@ bonds

are phosphor o] 'fuhosp@me %Mkvh%q%&rggggh@s;g?nagﬁfg@%pmw @?tae&lemmapsphat e

esters, al kyl onot hi oat es car ba car bonat es,
phosphat e tri g@tlp:rvshlcfaaﬁetlamlﬂaloe§0undambm)®€rmta¢1§l$ I%SQ‘@ﬂ@ﬂaridlkpéletbl%s The

Covnl ety o el BRI PRl Sy RO RN SRS pahdIR0 UELBRBLARGATV! N0 2

coval ently nodi ase and/or-su
conprise,15 or alk)darrpplmsplwnhtgs;nucplmsphoule:bthwateb suglosphasi dgstsrswhi a}kyhr e

coval ently bound to |.ow nol.ec ro. ht or gani c Ups
hydr oxyl grough Sphqngihiostes, phoSp 06?{“%}%8 5”8%’8%5?1&%%&3% hOSPha?%me p05| tion.
Modi fi ed ol i gadetselignés, eeboxymettsd 8qiers sl peptdes.

The term ,,modified oligonucleotide” also comprises oligonucleotides having a
20 covalently modified base and/or sugar. ,,Modified oligonucleotides” comprise, for
example, oligonucleotides with sugar residues which are covalently bound to low
molecular weight organic groups other than a hydroxyl group at the 3° position and
a phosphate group at the 5° position. Modified oligonucleotides may comprise, for
example, a 2’-O-alkylated ribose residue or another sugar instead of ribose, such as

25  arabinose.

It is to be understood that all embodiments described above with respect to

oligonucleotides may also apply to polynucleotides.

30 By ,small interfering RNA* or ,,siRNA* as used herein is meant an isolated RNA
molecule, preferably greater than 10 nucleotides in length, more preferably greater
than 15 nucleotides in length, and most preferably 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, or 30 nucleotides in length that is used to identify a target gene or



exanple, a 2'-0Oal kylated ribose residue or another sugar instead of

ri bose, such as arabinose. It is to be understood that all enbodi nents
descri bedwalzowadsvh respect to ol igonucl eoti des nmay al POTAPRIY/ 001962

pol ynucl eotides. By ,,small interfering RNA" or ,,si RNA" as used herein is
meant an isolated RNA nol ecule, preferably greater than 10 nucl eotides in
| ength, nore preferably greater than 15%ucl eotides in | ength, and nost

preferably 18y,pifh 104 degrhded 2 radde ogfb-ZSZdéucle%@desziz thedRost pibferfid s for

nucleotides in length that is used to identify a target gene ornRNA to be
degraded. A rsiRYésof 19-25 nucleotides is the nost preferred size for

Si RNAs. si RNA according to the invention can conprise partially purified
RNA5 substantially pure RNA, synthetic RNA, or reconbinantly produced RNA,
as well as al ¢$iRNad aadvadingato dhé f imventionomamatompsibd ypavicadlyr pinfiedRNENAY t he
addition, deletio subst it ytio n alterati

nucl eot i de%. %\tﬁtﬁ%&ﬁ”yé’%ﬂ{% ss)f:nglhe%lcgéf%‘moé r%%a"%ﬁ‘%agﬁy g&ﬁ%ﬁ-%’é@%‘&%e

mat eri al, sucks aBertd RMA& thad differoffrdnh ematird oconrring RNA by ther additivher nal
nucl eoti des of .the si RNAi nodj ficatjons.that nmake ih(ta Si §NA r@sitstant to
nucl ease di gedSi§ton: Jubstitytion gngor aligratipn of ong o morg THCkEIfTs, SHULH BT CERs or
nodi fi cati onscdnQndlid RddRhof Res-RiAéRidbatkd@al elch Bito theenspsttthé siRiNan of one
or nore nucleotides in the siRNA with dé)goxyri honucl efpt i.des, Furthernore,

si RNA may be Piold@iqeen mase figrpalduileptides of s kNG mediicaronsdhatduzkeitied above

for modifiged gRNIONMGLER! i16€Fuclédie Paghitiol! 8. Y it NnREUGE NY-sABKin&Ed NOr e
phosphorot hi oate |inkages. One or both strands of the siRNA can al so

conprise a 3'ribwerketidss gk nedificatiensitp, thy supar-phesphash racklamgk sot dhat | east
one unpai red guckeald g%m@%rﬁrﬂﬁ%’e%cfe&?&@sfiﬂ%e%iRﬁﬂd\gﬁlfl dedkyRbbhRidopd. Thus in

one enbodi nent, the si rises at |east one 3'- overhang of from1l to

about 6 nucl eBuihgegoreWiRNA mabainiedified boinorshsedhe stabylirthereeHas daterided | des) in

| engt h, prefe Ly, t Q. I i i ef erably
from1l to abo%tf%gi fﬂ%é%@ofﬁdgg%?ﬁ&%oéﬁa%ﬁ,ﬁ pgﬁ%h%g?) .‘@HF‘S‘%@ %?e {e%’g{y from
about 2 t1s abplutspdbrothivhtedinkees. in | ength. I n the enbodi nent in which both
strands of the siRNA nol ecule conprise a 3 -overhang, the | ength of the

over hangs
One or both strands of the siRNA can also comprise a 3'-overhang. As used herein,

a,,3'-overhang® refers to at least one unpaired nucleotide extending from the 3'-end
of an RNA strand. Thus in one embodiment, the siRNA comprises at least one 3'-
20 overhang of from 1 to about 6 nucleotides (which includes ribonucleotides or
deoxynucleotides) in length, preferably from 1 to about 5 nucleotides in length,
more preferably from 1 to about 4 nucleotides in length, and particularly preferably
from about 2 to about 4 nucleotides in length. In the embodiment in which both
strands of the siRNA molecule comprise a 3'-overhang, the length of the overhangs
25  can be the same or different for each strand. In a most preferred embodiment, the
3'-overhang is present on both strands of the siRNA, and is 2 nucleotides in length.
For example, each strand of the siRNA of the invention can comprise 3'-overhangs

of dideoxythymidylic acid (,,TT*) or diuridylic acid (,,uu®).

30 In order to enhance the stability of the siRNA, the 3'-overhangs can be also
stabilized against degradation. In one embodiment, the overhangs are stabilized by
including purine nucleotides, such as adenosine or guanosine nucleotides.
Alternatively, substitution of pyrimidine nucleotides by modified analogues, e.g.,

substitution of uridine nucleotides in the 3'-overhangs with 2'-deoxythymidine, is



can be the sane or different for each strand. In a nost preferred

enbodi nent, the 3'-overhang is present on both strands of the siRNA and is
2 nucl eotwdesioa449engt h. For exanpl e, each strand of thecCIiERNAObI0Ehe

i nvention can conprise 3'-overhangs of dideoxythymdylic acid (,,TT") or
diuridylic acid (,,uu"). In order to enhance the stability of the siRNA
the 3'-overhangs can be al so stabilizedagai nst degradation. |In one

ebodi ment, { B QUCLIARIS néll frcst AP LhickRLy BYRNAF ifidiioR ih paficIE ot | des,

such as adenosine or guanosine nucleot i . Alternatively, substitution of
pyrim di ne nudisestiefes Lhydrowylf inetheaidleogtismidiae signifeapdy i anbances tf uri di ne

nucl eotides in Cﬁetg% r%éi%t?%(c%ro?ﬁ{}gﬁ-o%rb%éﬁggs%g)é%lgpgmegf-u&e’ i stol erated and

does not af f eCt e e ciency o egra ron. In particular, the

absence of a 2'-hydroxyl in the 2'-deoxythym dine significantly enhances
t he nucl ease resistance of the 3'-overh in tissue culture nedium The
sense and Zant | Xeifos 34 yrigensg Firgnds © iﬁﬁl\ﬁiﬁgﬁ‘ncagocr?‘g}ppgee We° qﬁ%‘?@%ht ary,
si ngl e- st r andggglEarided ®NA amleiles dn capsgmiprize assisdle glotectzl iroutieh two whi ch

two conpl enentary portions, are base-paired,and ar ovalently linked by a
singl estr ande%P“,‘p?i?fE‘?‘}‘W rPOrRQNS Are ﬁS&EIPai‘rg‘,E apqh @res 6N “ﬁ%él ﬁégﬁd"‘ Sadﬁglf"sense

regi on can begaud SMidpih CaBdeal s, thé séhsk irfki6h al®laBGdeh& repid tdnnber
nol ecul e can be a pol ynucl eotide or non-nucleotide |inker. Wthout w shing
to be bound bsovalspty fesmspted; viaj 3 liker dayleculathe hekeramelsichleasada befa t he

latter typse 9{)01%\5%1&@B?%Hh—%u&léotﬁieel%g With& @ C&ishink ab b6 Byunig, anyP cer”

protein (or its equivalent) to forma si RNA of two I'ndividual base-paired
RNA nol ecul esthegwy, ifdebelisuedihat the haigpig arearafiiae lagterr wpe of HRAM mejgewsliecul e

that 1s a targeleh SdONMLROEY At Hoers biSthh (R RGuENRAG IS Riim' 4 ARNDO! |1

expressi on vectors w nge In"targeting site, "as expression of
RNAs from pol ofl tiwo individoal dass-paired RINA fmelecdved to be efficient when the first
transcri bed nucleotide is a purine. siRNA according to the invention can be
targeted to any stretch of approximately 19-25 contiguous nucl eotides in
any of thest angabedéing cigrgen aRNAT heders to an GRAYA sedjemc dia) is T eapatifques f or
sel ecting target se(ﬂuences for siRNA are given, for exanple, in Tuschl T.
et al., ,, The"¥VERA'MOBr Gui de”, revised Oct. 11, 2002, the

siRNA can be expressed from pol III expression vectors without a change in
targeting site, as expression of RNAs from pol III promoters is only believed to be

20 efficient when the first transcribed nucleotide is a purine.

siRNA according to the invention can be targeted to any stretch of approximately
19-25 contiguous nucleotides in any of the target mRNA sequences (the ,target
sequence®). Techniques for selecting target sequences for siRNA are given, for
25  example, in Tuschl T. et al., ,,The siRNA User Guide®, revised Oct. 11, 2002, the
entire disclosure of which is herein incorporated by reference. ,, The siRNA User
Guide* is available on the world wide web at a website maintained by Dr. Thomas
Tuschl, Laboratory of RNA Molecular Biology, Rockefeller University, New
York, USA, and can be found by accessing the website of the Rockefeller
30  University and searching with the keyword ,,siRNA”. Thus, the sense strand of the
present siRNA comprises a nucleotide sequence substantially identical to any

contiguous stretch of about 19 to about 25 nucleotides in the target mRNA.

Generally, a target sequence on the target mRNA can be selected from a given



entire disclosure of which is herein incorporated by reference. ,, The si RNA
User Guide" is available on the world wide web at a website naintai ned by
Dr. ThonmWOROHM499 Labor at ory of RNA Ml ecul ar Bi ol ogy, PR&GR2418/0D 62
University, New York, USA, and can be found by accessing the website of the
Rockefell er University and searching with the keyword ,,si RNA". Thus, the
sense strand of the present si RNA conpr?%es a nucl eoti de sequence

substanti al Iy hdg&neh ke Tc@rr@s%ncﬁ td EHQEBeSIRAIAS protbraBlyobtginkng 60 about 25
nucl eotides in the target nRNA nerally, a targgt sequence_on the target

MRNA can be s&0eot dawnsisamaligi viertboRAdisestionh Beme Bier Sarp SAdmgTheotatask t ar get
MRNA, pr ef er a&lfq}fe&gg:h@rl‘lo%v%(? bl § c%gg_fﬂtthed9M’9§§'[1ﬁﬂ'gﬁs(ldtc@regidn5', M8 the

3'-direction) fromt start’ codon. e target sequence can, however, be

| ocat ed i n t heg®nneaby Ble-stant¢odns| at ed regions, or in the region nearby the
start codon. si RNA can be obtained using a nunber of techniques known to
those of skill in the art. For exanple, siRNA can be chem cally synthesized
or reconbi nanRNAp¢anbe OB thined iusigg Amiumbersofkevhniquéskrioha tathose sfiskill mgh¢ he

Drosophila in vitro syste scribed in U S.. published |jcatian

20051 0086356 8- Feh DGO iy b CREmIGaNE SR g B B gPO R P WCRL i

i ncorporated fnd flénéﬁab@@mwrﬂgahe Eﬂ,bsluylla a§ihR(r§1&o§<ﬁ>hnh ﬁmi&alszsterﬁweﬁdﬂigsd zed
using appropriately protected ribgn i phaoram dites. and a
convent i onal DNASRRPlshed prpdication. ZOQE&R&%ESR?B@‘S‘&‘;HE ﬁegli‘ezﬁﬂ‘_r%alsqﬁﬂ“%epar ate,
conpl emen @r y oM AR HRFM BSorpBfatc@bydefelentd. € RNA nol ecule with two

conpl enentary regions. Alternatively, siRNA can al so be expressed from

reconbi nant circular or |inear DNA plasm ds using any suitable pronoter.

Such enbodi mp{eﬁeg?tﬂ? RN AR cRGHAIA ROnth&idACulhE Sé?ﬁlgilf\clnirig?éﬁ? Lﬂg&@ct% en

reference is ma erein to the adm™nistration of si _
i ncor por at i onribdnuglepdide iphosphptraviditaseand @akorvenins! tPNVARNAsIHISHESHr onpt er s

for expressi ng@@g@ (R syhlhsi W8 hlo QB i BohpRh A ARNIChidE 1L OF a£X AP €,

the U6 or H pronot er sequences cyt onegal ovi r us
pr onot er . 15el esihgle RNA moldeele vath twalzomplementneregions within the skill in the
art. The reconbi nant plasm ds of the invention can al so conprise inducible
or regul atable pronoters for

Alternatively, siRNA can also be expressed from recombinant circular or linear

DNA plasmids using any suitable promoter. Such embodiments are included
according to the present invention when reference is made herein to the
20 administration of siRNA or the incorporation of siRNA into pharmaceutical
compositions. Suitable promoters for expressing siRNA of the invention from a
plasmid include, for example, the U6 or Hl RNA pol III promoter sequences and

the cytomegalovirus promoter.

25  Selection of other suitable promoters is within the skill in the art. The recombinant
plasmids of the invention can also comprise inducible or regulatable promoters for
expression of the siRNA in a particular tissue or in a particular intracellular

environment.

30 The siRNA expressed from recombinant plasmids can either be isolated from
cultured cell expression systems by standard techniques, or can be expressed
intracellularly. The use of recombinant plasmids to deliver siRNA to cells in vivo

is discussed in more detail below. siRNA can be expressed from a recombinant



expression of the siRNA in a particular tissue or in a particular

intracel lular environnment. The si RNA expressed fromreconbi nant plasm ds
can eit hewolelwmedivat ed from cultured cell expression sy®CEmP2iyg/ostoandar d
techni ques, or can be expressed intracellularly. The use of reconbi nant
plasmds to deliver siRNAto cells in vivo is discussed in nore detail

bel ow. si RNA can be expressed from a Tetbnbi nant pl asnid either as two
separate, conphgRRNGAEY N FEYaffdl| @fnpldienBSy RNA RIS uRNAITRY 8Gitghe Wi th two
conpl enmentary regions. Selection of plasm ds suitable for expressing si RNA,
met hods for | RB&rmplagplawith éve coeplementaysegiens. f or expressing the si RNA into
the plasm d, and nethods of delivering the reconbinant plasmd to the cells
of interest are within the skill in the art. si RNA can al so be expressed

f r om r econbi n8electivn ofiplasmeids switablenfor expe¢ssing aiRNA rmethads forTinsertirgayelsinant

viral vectors ¢ rise sgquen engodi t, [ Y, Ltahke
pronot er for %%%%Eg%%epﬁeé foﬁeex %%ﬁﬂg gg%%ﬁ%s‘%%ﬂ%%@ iaﬁgnrpgty?ésap%vectors
can al so conpdéliseringiie géchmbinant plaspid &t thbkedlspf onterestrage Withiin ehekdbmitber of t he
SiRNA in a particular tissue or in a particular intracellular environnent.
si RNA can be %‘}pressed froma reconbi nant viral vector either as two
separate, conplenentary RNA nol ecules, or as a single RNA nolecule with two
conpl ementary regions. The term,, peptide" conprises oligo- (i\r]d )

pol ypept i des @R &k pls0 (05 XRFSIEANEYUE TERATRRA Yérak Weses l%mﬁsl,umﬁéfférab|y 3
or more, pfef gRhabiie Achhbifih SiralP¥e{otd &Mprise s@uch®E @ncdaiff B8 3IRNA &ndr nore,
preferably 10 or nore, preferably 13 or nore, preferably 16 nore,
preferably 2 anyofuitable promeder fpr expressing dreapiRyAgsequapcesp hhe mgombigaggviegh i n
particul ar 10?ec@d}‘§ Bdh flgd SingriRt DRACHRVGR rERlidtibIOYroRfoRdrd ff? RARESon JitRe t €r M
,,protein" refers to large peptides, preferably to peptides wth nore than
100 anmi no aci siRNsindumsticubutissug og srrepagticulds éntrageliar enpisqimianb SIRN gan

,, proteins" a d,a i nkerc e rejpn. erably,
the proteins éeﬁdé%’g%ﬁégg%&gegcE?%B}égﬁlg%l]cgyrlﬁlf ng&t{ﬁbg t%ﬁiééfi ngﬁ%(?osne %g{/e’e been

i sol at ed. 15 hecdmylementarys BNt edolpcudesei o apra |sjrigho|Ri¥ & dmobpuled@ithntem t hat

t he .
complementary regions.

The term ,,peptide” comprises oligo- and polypeptides and refers to substances
comprising two or more, preferably 3 or more, preferably 4 or more, preferably 6
20  or more, preferably 8 or more, preferably 10 or more, preferably 13 or more,
preferably 16 more, preferably 21 or more and up to preferably 8, 10, 20, 30, 40 or
50, in particular 100 amino acids joined covalently by peptide bonds. The term
,protein” refers to large peptides, preferably to peptides with more than 100 amino
acid residues, but in general the terms ,,peptides” and ,,proteins” are synonyms and

25  are used interchangeably herein.

Preferably, the proteins and peptides described according to the invention have
been isolated. The terms ,,isolated protein” or ,,isolated peptide” mean that the
protein or peptide has been separated from its natural environment. An isolated
30 protein or peptide may be in an essentially purified state. The term ,.essentially
purified” means that the protein or peptide is essentially free of other substances

with which it is associated in nature or i»n vivo.

Such proteins and peptides may be used, for example, in producing antibodies and



protein or peptide has been separated fromits natural environnent. An
isolated protein or peptide nay be in an essentially purified state. The
term ,, eswoenvitaiokapopuri fi ed" means that the protein or PEPEPAE0/081062
essentially free of other substances with which it is associated in nature
or in vivo. Such proteins and peptides may be used, for exanple, in
produci ng anti bodi es andi n an i nmunol ogital or diagnostic assay or as
therapeuti cs. i)Rroh#hBSIRRA Bedhietc S85CH RafeRFGAEdiPAeihd aﬁdlﬁemiau@ ntion
may be isolated from bi ol ogi cal sanples such as tissue or cell "honpbgenat es
and may al so drscribegraeensdiag tethe Mienton mgy bhisalated fronpbiolagiopl ssmplgssuctyy
eukaryotic ex?%r fissat QP éﬁsﬁo%%emﬁgsr aﬁd‘ﬁmgLHls%%@%xﬁJessEh‘?reéUnﬂﬁ%hy'iHVaent' on,
,,variants" of a protein or peptide or dof an amho acid sequente conprise
am no aci d i nmeltiplicity ofgro-aomteskaryoticresprssiah systewsi on vari ants and/ or amni no
acid substitution variants. Amno acid insertion variants conprise am no-
and/ or carboxy-term nal fusions and also insertions of single or two or
more am no ackeélshé puposzarof illeuprasenainivertioag i vdrises Uefhe protdim ot peptidaseohHf ami no
aci d sequence vari.ants having an insertion, .qne of. nore am no. aci d, r esi dues
are inserted YheBinP pEf: SAUTF OMPLSy AR 4 n‘é‘s%\'é?rbl VEHRlR BN 4944 o g
random i nser t §&ionvaRaPHddgandhCaSE sudstitutich wfriahtde resul ting product is

al so possible. Amno acid deletion variants are characterized by the
removal of one or nore amino acids fromthe sequence. Amino acid
substitution XarlPRi§ ifeRionVirakt Rohpast Mind! ah®as tarbhi§-eRsihalUisiohs t he
sequence being renmoved and another residue being inserted in its place.
Pref er ence i sangi ajserinsestiensof ginalefar ¢we pomereastipgagids ashartics amina 3 ani no
aci d_sequencesil el i BRE of AR AR RIS R AROUSIRIRIR ORS o !

pepti des and/or to replacing amno acids wth other ones having simlar
properties. Pmefeeaminoyacidmésrdues @redinsértadgioty b rpapiautasisite viaranaaminoggcid

conservative g agi ik i i kol har ged
o unchar ged SAvHgeaEiruEl BREGR: interfion uRl 3phicbkl RRefthe 3 We Ak
substi tuti®n phodandés afo @wsfiblei | y of ami no acids which are related in their
side chains. Naturally occurring amno acids are generally divided into
four famlies: acidic (aspartate, glutamate), basic (lysine,

Amino acid deletion variants are characterized by the removal of one or more

amino acids from the sequence.

20  Amino acid substitution variants are characterized by at least one residue in the
sequence being removed and another residue being inserted in its place. Preference
is given to the modifications being in positions in the amino acid sequence which
are not conserved between homologous proteins or peptides and/or to replacing
amino acids with other ones having similar properties.

25
Preferably, amino acid changes in protein variants are conservative amino acid
changes, i.e., substitutions of similarly charged or uncharged amino acids. A
conservative amino acid change involves substitution of one of a family of amino
acids which are related in their side chains. Naturally occurring amino acids are

30 generally divided into four families: acidic (aspartate, glutamate), basic (lysine,
arginine, histidine), non-polar (alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, tryptophan), and uncharged polar (glycine, asparagine,
glutamine, cystine, serine, threonine, tyrosine) amino acids. Phenylalanine,

tryptophan, and tyrosine are sometimes classified jointly as aromatic amino acids.



argi nine, histidine), non-polar (alanine, valine, |eucine, isoleucine,
proline, phenylal ani ne, nethionine, tryptophan), and uncharged pol ar

(gl yci ne,waspavegisne, gl utam ne, cystine, serine, threoRrCmEP21pOOBNE)

am no aci ds. Phenyl al ani ne, tryptophan, and tyrosine are sonetines
classified jointly as aromatic am no acids. Preferably the degree of
simlarity, preferably identity betweenP® given am no acid sequence and an
am no acid sequence which is a variant of said given am no acid seguence
wll be at least 70% preferably at |east 80% preferably at |east 85%
even nore pr ePrefeasdbly thatdegreaof similosityr prefesablypidentiy hpiweema givenamiresagd 96%
97% 98% or 99% f.sl.m I i i b S: gl erably
for a region %ef]%%ntw?%d;%?&gﬁlgu °‘d§§6a?‘4§‘t§ ¢ Ik‘}gﬁ:g? s gg%ﬁ%}ﬁﬁg%/a]%gw?}é\é@gh og%gd;t 60, at
| east about 8&quaice vl anbenst 7RO Ppreferablye asleasa 80U, piferablatat [lemts85%bout 140,

at | east out 160, at least abo 00 or 250 am no.aci ds, preterred
embodi menty, T8 BAGPL erSWSqt%ngﬁ?%yorépoﬁt S frlaF]l\}' q?gea i g%{‘f %é(;%” ? ﬁ{é” entire
I ength of theggebeo®RCEneaitite ofsintlafigtedeneity i Bivep plefdrats fandegion op aci d

variants described herein may be readi | r epar ed th the aid qf known
pepti de synt h¥slF&t P%ﬁﬁpq%@gﬁ @gﬂ“ta > af %laﬁ@ig%q’eoe,a%s%%ﬂoflﬁ%r?ég?sgynt hesi s
(Merrifield, J538¢)ocRdleadt Abbar20ithadtardit Mo, beeasrabaanto,Measpitopt! ati on.
The mani pul ati on of DNA sequences for prepari ngtj pr ot ei ns and ﬁ:e tides

s 1

havi ng subst i 2} PoA) amingercidso i Pesfererd] enbadiments dhejderps pbaMiltrigetti | in
Sanbr ook £§ aidem(tgf%%%n HPthe SXAEM S th AGROIfr&ide hididoRid RY&AEL ON,
derivatives" of proteins and peptides are nodified fornms of proteins and
peptides. Such nodifications include any chem cal nodification and conprise
single or nul iy . i L UL . t Jot

nol ecul es as SE%?E{‘;,@?Q%&:%L 8%3?&%?%%0#9%%6??%%?{ gﬁgaﬂeaﬂgwggr@g%@g}{at es,

| i pi ds and/ or wigh diesdichof bowrepriptide syntiisis t¢chniques, sheh ass o1 axatnplel by selid ends to
all functional, chem cal ui.val e of , sal. ratein ' .
Preferably, aP %if’fqﬂéeﬁlsp@%ﬁyee}d’hgggﬁ? A glglsﬂgﬁ&s?&g% Pllngpéa%ﬁ%% g‘%hﬁdﬁglflx eased

I Mmunogenixi t hanipalaerdi Thg maniplilationnve DN Bequancearfonptepadfinga proteihseamd aci d or

am no acid sequence, a substantial.ly corres ding amn ci d, seguence or a
fragment or dBffﬂt‘a%ﬁ hayang, pubstiptigns, dg%btfoélfe‘?ra%ﬁ){;mﬂ%s'sa({%ﬁf&iIBn%ﬁ%aﬂngperty of
the nucl ei ¢ agirfbrosk &rl. (OIEYY,ifer example.

According to the invention, ,,derivatives” of proteins and peptides are modified
20 forms of proteins and peptides. Such modifications include any chemical
modification and comprise single or multiple substitutions, deletions and/or
additions of any molecules associated with the protein or peptide, such as
carbohydrates, lipids and/or proteins or peptides. The term ,derivative” also
extends to all functional chemical equivalents of said proteins and peptides.
25  Preferably, a modified peptide has increased stability and/or increased

immunogenicity.

According to the invention, a variant of a nucleic acid or amino acid sequence, a
substantially corresponding amino acid sequence or a fragment or derivative of a
30 peptide preferably has a functional property of the nucleic acid or amino acid
sequence, the amino acid sequence or the peptide, respectively, from which it has
been derived. Such functional properties comprise the interaction with antibodies,
the interaction with other peptides or proteins, the selective binding of nucleic

acids and an enzymatic activity. In one embodiment, a variant of a nucleic acid or



sequence, the am no acid sequence or the peptide, respectively, from which
it has been derived. Such functional properties conprise the interaction
wi t h ant iwodoamo4d9be i nteraction with other peptides or ppr@Ereé®0106he

sel ective binding of nucleic acids and an enzymatic activity. In one

enbodi nent, a variant of a nucleic acid oram no acid sequence, a
substantially correspondi ng am no acid & quence or a fragnent or derivative
of a peptide jginh Nl pGAEE, |%bﬁ%la‘l’l?lc%%sﬂogdlhgeanﬁli&lagi'dcseaﬁélﬂe Qr AN NO
acid sequence, the am no acid sequencé or the peptide, respectively, from
which it has fregmentier derinhtive of o mepiédenis dnmanelogic ¢Q}n‘d?d¢11§r§<althepﬁu§bé¥ty is an
i nmunol ogi cal perty.. .. I C . m a
conplex with ?\ﬁ?ﬂi&mo lgééﬁf@ssg(ﬁ%h%e’ WEZa?“é’Q%%% 6#6 erﬁ'ft% e& IE}?eet;r%g{rl(iiaét’ g%g%l&lv%ghne
response, prefrenaitligh bhasbeemdeaveddn oryet ahigdiroeror the flhletipmi omplehs is @& fragnent

of a turmr ant i gen re er abl onpt i a _sequenc east 6..1n

parti cul ar> at “?Iglﬂbog gyca 8f pﬁgésﬁ e plr(g’gg?'q gh %‘Pﬁy tgsfprrig coé?pl? east 20,
?t | east 3? owitht MHEARol&les CRdSs Obeiel MprepHiatt) gandrate af ihMand uenpbmnti gen. A
ragnent of at [ anti en referably c ri ses, a,s uence up to 8, in
particul ar upprﬁg’% %Mp“g"&“ g oot 1%, ?ng?r ej'@ Auﬁraglae%too rﬁ%"'ﬁo 55,
consecutive agjtfaen @féféiﬁbls?fcoﬁlﬁaﬁsetsmum& |oﬂ@ﬂleaﬁ é, l’1ﬁ$>ﬂi&i&ﬁlaﬁf1t l%a§t \gef antigen
is preferably a part of the tunor_ anti be presented with VHC

nol ecul es andleWrﬁéﬁ adeast A ahiet 1% a&gggt;peatdpasgéil REPGlERTh g Oacamgtemtivear
response.; £r efgihbedidsr @fgﬂi%nﬁlﬁlopfanﬁgénu’ﬁprfraéﬂteﬁtggﬁaatﬁﬁo§ 'dhlrl&gl Srefepdblyt he
stimulation of cytotoxic T- I)r/rrp ocytes in vivo but also for the production
of expanded asRmpsishuseqrense vf yirishb dypariculasuptiodOtupdp dpatr P d S aroiptZlve
transfer ex vj t I i I%p& ically
binding to thea/ g)aroggtdp;t?g? e%k%gﬁgﬁ%ﬁP gmg?gﬂh ;ﬁ?/%ggés}psﬁega o
processes; se&funiarantgeamip pesferablyarmad] Qf rtlaﬁ tumor iahtegtn ehichAmBy he preseritedAppr oach”

D) oret oFy “heRIE g G UEPIRA0 SR MBS Toiouna s P S5 0

Anti bodi ess Areksdnee.at ory Manual : Portabl e Protocol NO' by Edward Harl ow,
David Lane, Ed Harl ow | SBN 0879695447. Thereby it is also possible to
generate affine and specific antibodies which recogni ze conpl ex nmenbr ane
proteins in thefdreddapgments of Muphahtgentite Alitable Jor the stimulation of cytotoxic

T-lymphocytes in vivo but also for the production of expanded and stimulated T-

lymphocytes for the therapeutic adoptive transfer ex vivo.

20
Antisera which contain specific antibodies specifically binding to the target protein
can be prepared by various standard processes; see, for example, ,,Monoclonal
Antibodies: A Practical Approach” by Philip Shepherd, Christopher Dean ISBN 0-
19-963722-9; ,,Antibodies: A Laboratory Manual” by Ed Harlow, David Lane,

25 ISBN: 0879693142 and ,Using Antibodies: A Laboratory Manual: Portable
Protocol NO” by Edward Harlow, David Lane, Ed Harlow ISBN 0879695447.
Thereby it is also possible to generate affine and specific antibodies which
recognize complex membrane proteins in their native form (Azorsa et al, J.
Immunol. Methods 229: 35-48, 1999; Anderson et al., J. Immunol. 143: 1899-

30 1904, 1989; Gardsvoll, J. Immunol. Methods 234: 107-116, 2000). This is in
particular relevant for the preparation of antibodies which are to be used
therapeutically, but also for many diagnostic applications. In this respect, it is
possible to immunize with the whole protein, with extracellular partial sequences

as well as with cells which express the target molecule in physiologically folded



| munol . Met hods 229: 35-48, 1999; Anderson et al., J . Inmmunol. 143: 1899-
1904, 1989; Gardsvoll, J. Inmmunol. Methods 234: 107-116, 2000). This is in
parti cul avonreloeatsw for the preparation of antibodi es wrCEEPa016/00W6he used
t herapeutically, but also for nmany diagnostic applications. In this
respect, it is possible to imunize with the whole protein, with
extracel lul ar partial sequences as wefl®hs with cells which express the
target nol ecufgmi N physiol ogically fol dedf orm Mnocl onal antibodies are
traditionally prepared using the hybridoma technol ogy (for technical
details see: ,,Mnoclonal Antibodies: A Practical Approach"” by Philip

Shepherd, Chrj 1 . - =90 ty 1. £S; oratory
Manual " by Ed%?ﬁ%\%,l a@%?ifg %?#é@%%ﬂﬁ }Gg‘ééég(ggsﬂ‘%mgﬂy?g?dﬁg&&ﬁﬁ bodi es: A
Labor at ory Matfumlkechificalt dettdils seent,Moodcldi@ Anyibediemrdl RessticelwAprDmathd bune, Ed
Har | ow | SBN: 196Q95447) . .S kN t ol Yo_ ol P f...an, anti body
nol ecul e, B%\IheggléPag Ige gl,e‘)df sbﬁrﬁ%gqhsﬁgﬁ?aﬁ [)}lgfrai]dl nwgygo%?%ban’t@gﬁjaglefo% ts

epi tope (cf. Chiidkory\WRnud’1B36Ed HirbovExPavid riant dSBRoW08d969304% gsivpder n

| mmunol ogy, W/Iley & Sons,. Inc., w Yark; Raitt, L. (1 ) senti al

| mrunol ogy, 7tA‘HméH¥‘elsi &ia@@ﬂ??’ anual; Faridble ?&Otﬁ%ﬂ? a&’?’gﬁé‘?ar‘bﬁ%lpg) . The
pFc' and Fc rpgiianand Bl Hdrlokv BBANPBEI6984479ct or s of the conpl enent cascade
but are not involved in antigen binding. An antibody from which the pFc'

regi on has been enzymatically renmoved or which has been produced wi thout

the pFc' {@gi gnis kRKHAr thedok9 @%mﬁﬂ?&h} of2ad AGKIRIPt molAUIE, @S dﬁa%tbbef;lriﬁi gen
binding sites of a conplete antibody. Simlarly, an antibo fromwhich the

Fc region hasimyelgd &hpindingi ofathe pntikadyviedtsomiighf - Rlrsk-bWeh @P¥AuébY wi t hout
said Fc regi O@Jg)e';'ﬁfeﬁ[ay gg;gwat@?s Fo?P\Me%J ThPhunol68, "'WRSy R SRl IngemNdw ndi ng

site of an intact anti mol ecul e. Furthernore, F ragments consi st of
a coval ent|y Botndditt.ght(1¥12i Bssetricddmamne/bpdy/takditipar BlaskwelhScisatifiy chain

et or i nant s. SioisafsCQ AR SE PR tind Faeliths &BFBlan il RifeDEnTE e
associ at et wi tdmplpmeérs dasmadel bt @e ot involykd i hatiges, binding oAnt astitiody ifrogn t he
ZE??: I IyC![ E)yb?%&fcpgthgnﬁgﬂégﬁg%%%%]ag l'):e%nfern%%nngtwaﬁy r\é\'*r?)%\r}ed %10 Iwt'cehd ’hag el;[eg‘ril n the
produced without the pFc’ region, referred to as F(ab’), fragment, carries both
antigen binding sites of a complete antibody. Similarly, an antibody from which
the Fc region has been enzymatically removed or which has been produced
20  without said Fc region, referred to as Fab fragment, carries one antigen binding site
of an intact antibody molecule. Furthermore, Fab fragments consist of a covalently
bound light chain of an antibody and part of the heavy chain of said antibody,
referred to as Fd. The Fd fragments are the main determinants of antibody
specificity (a single Fd fragment can be associated with up to ten different light
25  chains, without altering the specificity of the antibody) and Fd fragments, when

isolated, retain the ability to bind to an epitope.

Located within the antigen-binding part of an antibody are complementary-
determining regions (CDRs) which interact directly with the antigen epitope and
30 framework regions (FRs) which maintain the tertiary structure of the paratope.
Both the Fd fragment of the heavy chain and the light chain of IgG
immunoglobulins contain four framework 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



Located within the antigen-binding part of an antibody are

conpl enent arydeterm ning regions (CDRs) which interact directly with the
anti gen appRopdssd framework regi ons (FRs) which mai nt CH/EPR@E 00062 ar y
structure of the paratope. Both the Fd fragnent of the heavy chain and the
l'i ght chain of 1gG imunoglobulins contain four framework regions (FR to
FR4) which are separ ated in each case” tﬁ,z three conpl enent ary- det er m ni ng

regions (CDR )he 61*9@3 %1 SMHe hédVy RA%ih iafde§fonsibltero GEGeeR@hONS and,
rt)l cuI arfly,

still norepar regi on of the heavy chain are respon3|ble
to a large exioemtlbDéYsmtﬁcﬁbdy specificity. Non-CDR regions of a mammlian
anti body are known to be able to be replaced by simlar regions of
antibodies with the same or a different specificity, with the specificity
for the epitolen-6DR tegions ofjr medmraalian Botiyodyeirn gnavet to breable mbesrengd@d possi bl e
t he devel nt Ni-Z n gm re

coval ent | ?W%‘H‘llﬁofﬁguogﬁk ﬂ) RVI&F&% ?%né er é@?f‘g"%"'s“@?@& roduce hé

functi onal angpebifidiyy fdkst}ﬁnqﬁthpds oémtlgmal\/\&tﬁ)zﬂﬁ)ébaﬁg cedsedi Jbs lnla®

production and u ni z rine tlbOdI S ich | east

part of the n?ﬂsf‘?ig @?Qdfe‘é‘ga%??ﬁgv ‘“B%?? s %‘ﬁﬂd]:?? é’ﬂ\%n@% a human
origin. Antibggicesalétiytiinksd to mﬁlnanlmhﬁmrr@/ﬁﬁcagygmtm producet Aftinctivial bodi es
wi th antigen-binding capability, are often referred to as ,,chineric”

ant i bodi es. AREEPE- ng to the invention, the term,,antibody" al so includes
F(ab') 2,,fab, Fv, and Fd fragrrents of antibodies, chimeric antibodies, in
whi ch the Fc and/or FR and/ or nd/ or CDR2 and/or | i ght_chai n- CDR3
regi ons have béélitpth@ém‘%mlél& m%/%%ﬂwﬁw thepraducsion aps Hesrf hueegigehces,

chimeric F( abm)l E@%ﬁ%dl&rﬁh'mm zﬁsledsppéi\hbtcthe Hﬂﬁng BR@@Q%EH h&@@eerﬁnd/ or

CDR2 and/ or I|g ai n- CDR3 regl ons have been replaced w th honol ogous
hurman or nonhwnhnettwqhéﬁbe%lommfrmhwmm adyntihodies roffithis dinds inaiudipg ch t he

FR and/ or F%Hm 1°0f l%ﬁﬁ'&%&r %ﬁgeﬁ: Bl %11&? %O r{}%ﬁaﬂeﬁ) &N

replaced with ogous hunman or man se nmeric
Fd-f r agners am,;cbmmhm’samtrbovlhsch t he FR and/ or CDR and/ or CDR2 regi ons have
been replaced wi th honol ogous human or nonhuman
According to the invention, the term ,,antibody” also includes F(ab’),, Fab, Fv, and
Fd fragments of antibodies, chimeric antibodies, in which the Fc and/or FR and/or
CDRI1 and/or CDR2 and/or light chain-CDR3 regions have been replaced with
20  homologous human or nonhuman sequences, chimeric F(ab’),-fragment antibodies
in which the FR and/or CDR1 and/or CDR2 and/or light chain-CDR3 regions have
been replaced with homologous human or nonhuman sequences, chimeric Fab-
fragment antibodies in which the FR and/or CDR1 and/or CDR2 and/or light
chain-CDR3 regions have been replaced with homologous human or nonhuman
25  sequences, and chimeric Fd-fragment antibodies in which the FR and/or CDRI
and/or CDR2 regions have been replaced with homologous human or nonhuman

sequences. The term ,,antibody” also comprises ,,single-chain” antibodies.

Non-antibody proteins and peptides which bind specifically to tumor antigens may
30 replace antibodies when used according to the invention. Binding substances of
this kind may be provided, for example, by degenerate peptide libraries which may
be prepared simply in solution in an immobilized form or as phage-display
libraries. It is likewise possible to prepare combinatorial libraries of peptides with

one or more amino acids. Libraries of peptoids and nonpeptidic synthetic residues



sequences. The term,,anti body" al so conprises ,,single-chain" antibodies.
Non- anti body proteins and peptides which bind specifically to tunor

ant i gens wayorogphkage anti bodi es when used accordi ng to tPrhe/EP2MeNdiI6N.

Bi ndi ng substances of this kind nmay be provided, for exanple, by degenerate
peptide libraries which may be prepared sinply in solution in an

i mobilized formor as phage-display ti®taries. It is |likewi se possible to
prepare conbi p 9&$gépkhgggries of peptides with one or nore am no acids.

Li brari es of peptolds ahd nonpeptidic synthetic residuesmay al so be
prepared. Antibodies may al so be coupled to a therapeutic |abel for

di spl ayi ng cel,l ] e i . J . so be
coupled to thé?@%%@%ﬂ%%§§#§§F6?B@§§2%9%@5H n %ﬁg&%%gggﬁwgﬁgg(%ﬁ%ag%tibodies
descri bed her #ssness peressingatuimor bintigertso Thepondyi elso dfe tdwplddu top thezapeigens
identified acq?rgjn .to the invention conprising an am no aci d sequence

sel ect ed f1 onfitif r&%@ﬁﬁ&consisting of SEQ 1D NGs: 3, 4 and 5 of the
sequence listing or a fragnment thereof, or a variant of said am no acid
sequence or fragnment. |n one enhodi ment,. the anti bodi es described herei
sp_gci fically n ‘?ﬂ? Wo&uy%ﬁe &'{‘Tﬂtﬁog@g%ﬁ%ﬁp?@éer6‘8§8?‘?€?ﬁyt}?é‘?d(se'i‘_’r# RUHY | glelng an
am no aci d segUfptemsCAREERNidEAETOdtRE0rdinG UP tIEOMTbriioh NOnPlisiBEQn AAiNs: 3, 4
and 5 of the sequence listing or a fragnent thereof, or a variant of said
anmino aci d sedfépraEcnse S?I_F‘é@‘?rgﬁ‘_ﬁl.thwehp gonsistiPIEQHY NQs: dit aidef thei ng a
peptide cpgpr L3l @i&ﬁg&rﬁoﬁ@g%&t BRAMENE S viRAR OF $d h@1® dcftsedididp or
consisting of SEQ ID 3, 4 and 5 of the sequence |listing or a fragnent
t hereof, or afregméntnin oo emdpdimeni, the antibedieedpseriied herein spegifisally bisd to

i muni zati on. ' n . i c (1)
provi de a det %%gf%‘ﬁgegrﬁéﬁgﬂ( ?F"J)cnpéndtjggrgglt X%Lé}ﬁﬁig érg%%lrl\% nges?&lt?egtér)mdi fy
the det ect abl eelsiagném phogiodp dohsistingeffSHG 1D d¥Os € drmhd| abbihe seqepncERET

Gl cotr ophor of I Bab ATy ey Py e 53l tiag b8 Shos R oratieft. o

physi cal psr afedheastibodies (rhag) bardbm'inb;a asingaat pnpddmbmfp;ising.ayi amibfaaid t y,

anti body/antigen, or jonic conpl exation. .Sui as | abel a tyuctures,
such as fl uor S SFlﬁf)tgﬁll E{on} ﬂ%g&g@cgwlsp%gf Sgbiwr Tts)Ir(PBp ’OJ# 8“‘? §b°3I té?
radi oi sot opi CsdqakRk Sisting or a fragment thereof, or a variant of said amino acid sequence or

fragment for immunization.

20 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, ¢.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,

25  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

30 binding molecules such as cell adhesion proteins or lectins, label-sequences
comprising nucleic acids and/or amino acid residues which can be detected by use
of binding agents, etc. Detectable labels comprise, in a nonlimiting manner, barium
sulfate, iocetamic acid, iopanoic acid, calcium ipodate, sodium diatrizoate,

meglumine diatrizoate, metrizamide, sodium tyropanoate and radio diagnostic,



i sotopic |abels, preferably stable isotopic |abels, isobaric |abels, enzyne
| abel s, particle labels, in particular netal particle |abels, magnetic
particl e wakelmo4qol ymer particle | abels, small organi c pooiEPemb@siosuCch as
biotin, ligands of receptors or binding nolecules such as cell adhesion
proteins or |lectins, |abel-sequences conprising nucleic acids and/or am no
aci d residues which can be detected by @%ke of binding agents, etc.

Det ect abl e 'aﬁahamg irn'oﬁeemlh&s AuP R nlhdidd® Hﬁd‘@@rﬁ@n-bﬂ Gga&mas Ehnfiake,

i ocetam c aci oic acid, calciumipodate, sodiumdiatrizoate,
megl umi ne di asuch z@@atpémeﬂﬁﬂ,r teglnetive; 99w didine1 1 @péno@m@ Hrid npelifies for

di agnosti c, |n&kﬂg}ﬁﬁgﬁggkéogﬁwgggahﬁ Oﬁgggﬁﬂggéhﬂg&jne- 18 and carbon-1 1,
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Uncl udes ant | BAHBEHICoGRSIOE mPISEHIE At PGt B e ) EUERA A8 b St dBIch oxi ns.
cytostatic Or eg¥dsedsYnk Gr &id#8 fumddtaatigeds ah€ HEGRIes afiRAhSer RN, irfdoacti 04

exanpl e, anlno | ut et hi m de, azat hi_opri ne, bIeog%C|n sul T at e, busul f an,

carnustine, clodmedahslsdi sompounds, dexins, cyipettic; b SHIORICHTUES Plo JNIHIERICRE
cytar abi dwe, d;iﬂﬁ%magen for &éﬁ?l‘e naﬁm&gmteth@lﬁme O Iprin€ DIInWRICdul¥atet axol ,

et oposi de, orouracil, interferon-a, |onustine, Nercaptopurine,
met hot r exat e busuitfar, asaemustine.c el pramibreil, Hedsplating jcyelaphispleamige, nBICSPATHE, sul f at e

and viner! sti A ablihe! Caactdlihe Ao GARERN, AUBMSARS BRIABART wld!

exanple, in s ogi cal Basis of
Ther apeutics” etoﬁasmeEd]ubromra,cll;L%&,ferM@g awnhhtinb,, menmptopimnep an¢thettdxate, Chapt er

R e R o
tT oxin, r Imdn, SLﬂlﬁ{eOrOtll‘ier ﬂgfcmﬂxr dgam Iai%rd@cﬁb’@lt @ e;a@mmes?udmwot oxi n.
oxi n resi dues n'ay al SO e 1 g yem ng radl gn | Suc
cobal t - 60. ThElm@hm» Ihetgrmago b FlB%ITW?“EWﬁﬁPegﬁl ‘“0 0rncludes

MHC cl ass | amc%amul linc@nGh I Slrddubs Cﬁa;ﬁercGgpk&ﬁftuﬁf)plgﬁi&e&géﬁﬁs@%hl in all
vertebrates. Calabre51 and Bruce A. Chabner). Toxins may be proteins such as pokeweed
antiviral protein, cholera toxin, pertussis toxin, ricin, gelonin, abrin, diphtheria
20  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 1
and class II and relates to a complex of genes present in all vertebrates. MHC
25  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
30 region also termed HLA is located on chromosome 6 and includes the class I and
class II region. In one preferred embodiment of all aspects of the invention an

MHC molecule is an HLA molecule.



proteins or nolecules are involved in signaling between | ynphocytes and
antigen presenting cells in normal imrune reactions by binding peptides and
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bi nd peptides within an intracellular processing conpartnent and present

t hese peptides on the surface of antigen presenting cells for recognition
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sanpl e not_treated w.th si. . This,heduction or |nh| ition

protein expre fdﬁdu\é\% né’&é@?l\llﬁ%“ﬂ?oogg@\[fxa?r %roka%" FRNESC egvaa(écuf)r de adatl on.
Assays for pratgicd mRINAIGIvage mrdegtadhtemcAasalydfcewtemmxpms&idsreokmm in the
art and include, for exa ELI west ern bl ot anal or otein
expr essi on, a3 FOTETTOR AT n%:kB? %ﬂ? B‘fl EF?‘W%{S@@ Vﬁfg{eﬂ\lA The
term,, patienplot BFRAMRE ﬁﬁ‘f(‘11?6téinn€kp‘i-é%sﬂbﬂeadan@{liehDBloﬁldngbfﬁnNB@! p@teciornonhuman
primate or another aninmal, in particular a mammal such as a cow, horse,

pi g, sheep, g&adysfefdNAcat or a rodent such as a mouse and rat. In a
particul ardy preferred enbodinent, the patient is a human being. According
to the invention the termi ncreased or ,,increased anmount" preferably
refers to an Thrctean spatigyt "smeang aeqordinggo the IygpEancy hypambeing Astonhwygn at | east

50% or at g@ﬁm&tg%@anm@r %qggptlpggm?cu&yfas ARGRI sécha£§9 aouﬁmefg@ega ' natest

sanpl e such i ol ogl ca conpared to a reference sanple it is
det ect abl e i nshetm gbasdogsaamrermm siok eha monserpot rdehl@maatm@lymr@fh@ed ef erence

sanpl e. Accordl n 1m9nt tpg M}}{plr;ta hgg term,,tunor" or ,,tunor disease"
refers to a sWe PESTon orrre % an abnormal growth of cells

(call ed reopl astl c ceI I s or tunor ceI Is). By ,,tunor cell" is rreant an
abnormal cell uncontroll ed cellul ar ,proli rati on

and conti nuesAf“t?r{jP%vQ tﬁ?t"é‘%mﬂ?‘f’e&g (T AT PREY OF Hiicreased amount™ pre cheofy

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

20  sample but absent or not detectable in the reference sample.

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,
25 uncontrolled cellular proliferation and continues to grow after the stimuli that
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.

30 Preferably, a tumor disease according to the invention is a cancer disease, i.€. a
malignant disease and a tumor cell is a cancer cell. Preferably, a tumor disease is
characterized by cells in which a tumor nucleic acid and/or tumor antigen
identified according to the invention is expressed or abnormally expressed and a

tumor cell or a circulating or metastatic tumor cell is characterized by expression
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structural organization and functional coordination with the normal tissue,
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according to the Ay Ent’i on. ease, a tunor cell or
circul ati ng oantiged Alshtifiddactarding to:mbhnwestxcuimmladassrllMHd by presentation of a
t unor antlgen |dent|f|ed according to the invention with class I MC.

., Abnor mal® expressi on" means according to the invention that expression is

altered, prefgxioall BEIréRDAY, m&ﬁﬁmﬁbﬁdm’gotot fie fivadtidoni thaa ehpzaksndmy is
i ndi vi dual An increase in ex ssion refers to an mglreas ‘%ﬁﬁ | east

10% in partidiffedy P erF‘Blé{s‘PcrE » compagedSto pglate p hsdthyHgus Abast

200% at | easicr% e&brebse&ﬂef&%p% nféieakee ht 1:24000%, Q{pﬁ'ﬁ&ﬂaﬁmf]éhst In one
enmbodi ment, ex ression i s onl i seases ti | e expr essi on

in a healthy 2 é»s%éeaiskwr‘yem‘@b@oy%\@&@?ﬁlz%%t6‘lﬁﬁéS?%e%tl?aéth@éb P of a

tissue ory Or 9By QoY o WISt alrd. ah!ohe CHHoBRRNR dxPIBSioR I b1 Fodrdeintd fi ed
according to the invention and/or a tunor nucleic acid identified accordi ng

to the invent diseasésitissure whie etpression iipa bepdthp Hssug i repigssedonpar ed to expression
in placenta cells or placenta tissue and/or is |ower conpared to expression
in ovarian tunmor cells and/or lung tunor cells or ovarian tunor tissue

and/ or |ung tAnmrdmgsmhemanmrepdblofattsm or evgah doobsybstentiallyrexpresy &ss t han

10% preferab ola%% tigen gierrts Ora%{c?rdl%é to jt}( 1?[1{9 %d}o@ O{um%%(?lﬁc/f)e% g?d/en | ower

conpared to t Ss era ran en and/ or
a nucl ei amci dentifiedaccsding tathe nraﬂehtwrﬁﬁmemwexbreshm iséavedr cofnpmqbtcesm on is

bel ow the detection limt Pref,arab {ag a tissue (&hat oes not s ftantl ally
express a tunf)’?pr‘%?ﬁ‘f’f‘g‘@nplia%?é'm Celise g RIASETY; i G 87V 1T ARt FUWPAERY

tunmor nucl ei Cexgfedsdioh G BYdrfan @imaCeNE dhder fudg titkor e Bt baitiawenord tiud | ssue is
free of t urmrgnd/ér lﬁhg ?Sn?gr tI’IISC;Le hlgref%ra%ly, the level of expression is less than 10%,
preferably less than 5%, 3%, 2%, 1%, 0.5%, 0.1% or 0.05% or even lower
20  compared to the above cells or tissues. Preferably, a tumor antigen and/or a nucleic
acid is not substantially expressed if the level of expression is below the detection
limit. Preferably, a tissue that does not substantially express a tumor antigen
identified according to the invention and/or a tumor nucleic acid identified
according to the invention when the tissue is free of tumors, i.e. does not have a
25  tumor disease, is a tissue of ovary, lung, breast, duodenum, skin, colon, liver,
lymph node, stomach, spleen, kidney, esophagus, pancreas, endometrium, brain,
gallbladder, urinary bladder, ileum, adrenal gland, rectum and skeletal muscle,
preferably tissue of ovary or tissue of lung. Preferably such tissue is a tissue other
than placenta tissue.
30
Preferably, a tumor disease according to the invention is cancer, wherein the term
,cancer” according to the invention comprises leukemias, seminomas, melanomas,
teratomas, lymphomas, neuroblastomas, gliomas, rectal cancer, endometrial

cancer, kidney cancer, adrenal cancer, thyroid cancer, blood cancer, skin cancer,



tunor disease, is a tissue of ovary, lung, breast, duodenum skin, colon,
liver, |ynph node, stomach, spleen, kidney, esophagus, pancreas,
endomet r iNO201w@i499 gal | bl adder, urinary bl adder, il eumpCatrenalooband,
rectum and skel etal nuscle, preferably tissue of ovary or tissue of |ung.
Preferably such tissue is a tissue other than placenta tissue. Preferably,
a tunmor di sease according to the invent§bmris cancer, wherein the term

,» cancer” accopding thObiale ctRAY@DEAREr, FREPIAIS@RCr SR ThRGr, RRH HABRS,

mel anomas, teratomas, |ynphonmas, neurobl astonmas, glionmas, rectal cancer,
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cancer, skin r ral VA Lot estinal
cancer, |i vergﬁﬁgégg%gﬁbﬁsgkg&ﬁ?g?@cgﬂf %r%%%ﬁalcdaaﬁgéé’r@ ?l‘rélfgsrecsatn%ér%’e‘%?:’e{{r?g%r, head
and neck cancad, thyees t(EdITMteaster nbieast ananeer,, prostatshcancrte carmat of theevtspisagus
cancer, col orectal cancer ancr eas ncer, r d NT
cancer | brbast AL SERe i upR B EE e PSR apRBR B DI G 2
cancer and | ungg card@mas) thaniita RcmdMmas egrostite r @edinonasaploascardimmes! ar e

| ung carci nonas, nma .car ci nonas, pr.ostate carcinonqs col on, carci nonas,
renal cell cafeBfnGHe@rCinumas; Eea’i‘”cﬁla?ag‘f‘ﬁms or BetAyares A 08 SFT FHRES Qhncer
types or tunmdfsnoe desdrided a0y eThd hernt edafidet 2eEIdirC &P e Nigvémdioh helsd nvent i on
al so conprises cancer netastases. Preferred tunor di seases or cancers
accordi ng to SHRPTISA/EMETTIRFaN a8 el ected from the group consisting of

ovari an cgpcer, in particular ovarian adenocarci noma and ovari an
teratocarcinoma, |ung cancer, including small cell lung cancer (SCLC) and
non-snal | cel Prefagied temer: diseasesser e@cers accprding wouthg invegtiehaigselegtef floghg

car ci noma.andyadenocancMBs odAs] tidcel M paticullt Rafikn GRAEEIeiniRPERd C
cancer, pancreatic cancer, skin cancer, 1h particular basal cell carcinom
and squanpus oweirian temato¢ancnema, therig aaneent inpluding emal] clblang eanger @€k anter, in

particul ar nal| I i 0 i it novi al
Car com and ey ket BRAERMRRY QvASR0 Wporddlidr Wil PR g" hHhorsd

bl adder, i% paid adabearcinomas gastrim ahnces | breasticanoan nigepaticl cprger,| pancseatar ci nonm,
enal col | oaf B HoRE g sapi PRy PEfarel i “ameriontt Bariniikifer
renal cell ca 0 pitl n C rci noma, ‘col on cancer,

smal | bowel ceadr6igdma,i maligndhtn@elansrtgrhead ahd@edkd eanger, iim particular malignant

pleomorphic adenoma, sarcoma, in particular synovial sarcoma and
carcinosarcoma, bile duct cancer, cancer of the urinary bladder, in particular
20 transitional cell carcinoma and papillary carcinoma, kidney cancer, in particular
renal cell carcinoma including clear cell renal cell carcinoma and papillary renal
cell carcinoma, colon cancer, small bowel cancer, including cancer of the ileum, in
particular small bowel adenocarcinoma and adenocarcinoma of the ileum,
testicular embryonal carcinoma, placental choriocarcinoma, cervical cancer,
25 testicular cancer, in particular testicular seminoma, testicular teratoma and

embryonic testicular cancer, and uterine cancer, and the metastatic forms thereof.

Particularly preferred tumor diseases or cancers according to the invention are
selected from the group consisting of ovarian cancer, lung cancer, metastatic
30 ovarian cancer and metastatic lung cancer. Preferably, the ovarian cancer is an
ovarian carcinoma or an ovarian adenocarcinoma. Preferably, the lung cancer is a
carcinoma or an adenocarcinoma, and preferably is bronchiolar cancer such as a
bronchiolar carcinoma or bronchiolar adenocarcinoma. In one embodiment, the

tumor cell is a cell of such a cancer. Metastatic ovarian cancers include metastatic



particular small bowel adenocarci noma and adenocarci noma of the ileum
testicul ar enbryonal carcinoma, placental choriocarcinoma, cervical cancer,
testi cul aVOANE¥#499i n particul ar testicul ar sem nona, t @CTIEPAI18/001062 at oma
and enbryonic testicul ar cancer, and uterine cancer, and the netastatic
forms thereof. Particularly preferred tunor diseases or cancers according
to the invention are selected fromthe &f oup consisting of ovarian cancer,

| ung cancer, pRtiastatinemayahid ARtaS@AE BVarAN hdoRycaA%indhias, dnd Het&dlicelng
Preferably, the ovarian cancer is an ovarian carcinoma or an qvarian
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adenocar ci no ”@etaﬁ?ﬁc BRI UaYeidomd3! RGN bFHBIar 34h0cASindmkY, Onchi ol ar

. 1 o
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net ast ati covary an | a j ri e i s, and
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| ung carci nong, adenoc%_ci nomm, @i&d,l ar ge cg!wl ‘un car ci noma.
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usual 'y i$o segRalP&I 1a&a%eeeaicéryanmqaath%dswemamg@an&amadbém ténaab be e®rd | ung
cancer and squanous cell lung cancer, which both tend to be nore centrally

| ocat ed. Ski nc@iabelocated.a namli gnant growth on the skin. The npst comon
skin cancers are basal cell cancer, squanous cell cancer, and nel anona.

Mal i gnant nel anoma is a serious type of skin cancer. It is due to
uncontrol | ed Skioweirceofs aynglianant grewihson the phin dThesnesh eripmes skipcansewsiaigy to t he

i nvention, a i j wod oTToTH I : Wl r

(opi thel 1 al "o FRESAIGAR, dqfarto 338 Rincel ity WD mer Dok Bfan! IRlelGma BEL ot e
| ung, tholgiht sarioubéypdeofi skind cdncemle s diretd umopfroliedr griowtl obpigmeht e¢lss, i n

whi ch the neogll{aati? t‘i: sue extends along the alveolar walls and grows in
smal | masses W CNS TRe &l veol i . Muci n may be

According to the invention, a “carcinoma” is a cancer that begins in the lining
layer (epithelial cells) of organs.

20
“Bronchiolar carcinoma” is a carcinoma of the lung, thought to be derived from
epithelium of terminal bronchioles, in which the neoplastic tissue extends along
the alveolar walls and grows in small masses within the alveoli. Mucin may be
demonstrated in some of the cells and in the material in the alveoli, which also

25 includes denuded cells.

“Adenocarcinoma” is a cancer that originates in glandular tissue. This tissue is also
part of a larger tissue category known as epithelial tissue. Epithelial tissue includes
skin, glands and a variety of other tissue that lines the cavities and organs of the
30 body. Epithelium is derived embryologically from ectoderm, endoderm and
mesoderm. To be classified as adenocarcinoma, the cells do not necessarily need to
be part of a gland, as long as they have secretory properties. This form of
carcinoma can occur in some higher mammals, including humans. Well

differentiated adenocarcinomas tend to resemble the glandular tissue that they are



denonstrated in sone of the cells and in the material in the alveoli, which
al so includes denuded cells. "Adenocarci noma" is a cancer that originates

i n gl anduverotoeg4se. This tissue is also part of a | ar geCTHEPIGNOIWAL egor y
known as epithelial tissue. Epithelial tissue includes skin, glands and a
variety of other tissue that lines the cavities and organs of the body.
Epitheliumis derived enbryol ogi cal |l y-f$dm ect oderm endoderm and nesoderm

To be classi fh&@e@?ro%ﬁ%ﬁfé%d&rl@%ereﬁtﬁ@ecpﬁh% S8 By'@hinlRCEE 2Blld fr¥mneed to be
part of a gland, as long as th ory properties. This form of
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cells from a tieopsle uEqytub ohtogg oftglands Wit the bbdye Wihitet dach giaheé maymot i s an

adenocar ci no or_so ot her .t f ncer. A i TAS rise in
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body. Wil e eacls gloasidersdy ghhadulite mdciitet inafjgidne foame isulistefioree namsd | ong as

there is an exocrine func‘u@fn to the cell, it,is, considered %agﬂgrllar and
n

its mali gnant 34BPRAFTILOMY, Matignant AdrnoFarcinomas Jdmxadso fier spyey

adenocar ci NoNggtabiYA giveh RAbudh GMYas dNEb. abvaeian MAbREhREoAR @i temanough
time to do so. Ovarian adenocarci noma is_the npst conmon type of ovarian

carci norma. |t SYBPR JERE (4 e0wEAR LArSARMAn, & Hislrdes, dhe NS | HERICINOHY (| ear

cel | adenpear gienQiRciAdtfhst Nthee NIOIBLES OladerREABRAGAE Ciall@Mihe  endometrioid
"Cyst adenocarci noma” is a malignant formof a surface epithelial-stromal

tunmor, a typeadshoeayingradh cancer. Surface epithelial-stronmal tunors are a
cl ass of ovarian neoplasns that are thought to be derived fromthe ovarian
surface epithelium (nodified peritoneun) or from ectopic endonetrial or

Fal | opi an t ub¥Cystadbrdcprcirogsyiiés a Malignagt foop obp senaes cpitzadiebsiremal fumort he

majority of abj i . rs. Teratocarcinoma refers to a germcell tunor
that is a mx ﬁ?gyg\%anggrca%gpﬁa wi th enbryonal carcinoma, or with

choriocarrs noma, or with both. Choriocarcinoma is a malignant,
trophobl asti CS&I?%C%%%&%IS-;H\()?M Mot aredc aaslslo O\Pafrialtl rr}é:ao z{s%%%}?att e th})ugih§
to be derived from the ovarian surface epithelium (modified peritoneum) or from
ectopic endometrial or Fallopian tube (tubal) tissue. This group of tumors accounts
for the majority of all ovarian tumors.
20
Teratocarcinoma refers to a germ cell tumor that is a mixture of teratoma with
embryonal carcinoma, or with choriocarcinoma, or with both. Choriocarcinoma is
a malignant, trophoblastic and aggressive cancer, usually of the placenta. It is
characterized by early hematogenous spread to the lungs.
25
A sarcoma is a cancer of the connective tissue (bone, cartilage, fat) resulting in
mesoderm proliferation. This is in contrast to carcinomas, which are of epithelial
origin. A synovial sarcoma is a rare form of cancer which usually occurs near to
the joints of the arm or leg. It is one of the soft tissue sarcomas.
30
Renal cell carcinoma also known as renal cell cancer or renal cell adenocarcinoma
is a kidney cancer that originates in the lining of the proximal convoluted tubule,
the very small tubes in the kidney that filter the blood and remove waste products.

Renal cell carcinoma is by far the most common type of kidney cancer in adults
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tunmor, invasi gy of Wl BodX tTHRCEHhMAT of Rbfabtisis REBSIFALoAPIRTprédiss aRglot hel i al

basement nenbranes to enter the body cavity and vessels, and then, after
bei ng t r anspodepenidstan detashiversod malighant celistfram thefprimary Bimasy igugson dithal |y, the
growt h OT a n%a‘&%ﬁﬁ’e[r’métri}? :pe%eéﬁﬁﬁ%qqqé/eﬁdém[ial%asémérﬁ%e?ﬁﬂr&)ets Y Rhter 81 the
target site dépends on angiogenesis. Tunor netastasis often occurs even
after the renteabodyfcavite godi vease)s, tandother; eaften dwingutranspertdd by dhe dbvpdonent s

may renmai n and i{e.elo net ast at i { t'g{w} nﬁ_g%o' a(’Elsgterm
.. et ast asi s" 8 Eaxlpﬁioﬁéar%% THE® lﬁl\r}ée]??'t’ :a%néT re ha{){e]gsg‘?g - fg%gg&%% St asi s"
whi ch r el 24 estuinor aor nfeétagitstumonhatCthei targee nit deffendsoh haagipgenenisy Thmoor and
the regional |ymh .no&e system The cells of secondar r netastatic
tumor are |i k@e{;ﬁ?ﬁ%o' W‘fcﬁ‘érsﬂ’?‘b? L e Emg a?oﬁ'ﬁllegnﬁ’@gntélf%f g?cag%a%%, t hat ,
if ovarian cagglr ofmebapbmsisZ @fyt fenidie antl védvelophmetastatic potential. In one
embodiment, the term ,,metastasis” according to the invention relates to ,distant

metastasis” which relates to a metastasis which is remote from the primary tumor

20 and the regional lymph node system.

The cells of a secondary or metastatic tumor are like those in the original tumor.
This means, for example, that, if ovarian cancer metastasizes to the liver, the
secondary tumor is made up of abnormal ovarian cells, not of abnormal liver cells.

25  The tumor in the liver is then called metastatic ovarian cancer, not liver cancer.

In ovarian cancer, metastasis can occur in the following ways: by direct contact or
extension, it can invade nearby tissue or organs located near or around the ovary,
such as the fallopian tubes, uterus, bladder, rectum, etc.; by seeding or shedding
30 into the abdominal cavity, which is the most common way ovarian cancer spreads.
Cancer cells break off the surface of the ovarian mass and "drop" to other
structures in the abdomen such as the liver, stomach, colon or diaphragm; by
breaking loose from the ovarian mass, invading the lymphatic vessels and then

traveling to other areas of the body or distant organs such as the lung or liver; by
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A

recurrence oceaned inthepdeenpleglands, Gances i BE PRREs APHicANGSY ithe BN t i on t hat
affected themin the past. For exanple, if a patient has suffered froma
tunor di sease, has received a successful treatnent of said disease and
agai n devel op4 rslaps$ adireizrseceseeicers Whwh ¢ paesoR isopiiedtediagein b arpapdiben thehsi der ed
as rel apse or r ce. % At i 0t i j | apse or
recurrence of aége%t?egn%lf@rgd'?sﬂela gﬁ'rrgér But gﬁ(r’)gfsg gé&rﬁeﬁégs?gg%??;ﬂogggu@ngf t he
site of the odisgiseydbs teneived asweerstal rdment of erid diseasphrd again devplaps said  has
suffered from.ovari an t uno nd has recei ved a. C r t a
rel apse or reglﬁ?arseéﬁaé‘g n??ﬁky gglf’ Fleed (g%egﬂer Tence s ‘d%#%oa\%z??‘%ﬁ o% lﬁérarc?)l%rg%c% t he
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of a tunor al so 'nc(j‘l udes situations V\,heflrei n.a t unotr peCUr s, at arﬁi te

may but does not necessarily occur at the Site of the original tumor disease. Thus,

for example, if a patient has suffered from ovarian tumor and has received a
20  successful treatment a relapse or recurrence may be the occurrence of an ovarian
tumor or the occurrence of a tumor at a site different to ovary. A relapse or
recurrence of a tumor also includes situations wherein a tumor occurs at a site
different to the site of the original tumor as well as at the site of the original tumor.
Preferably, the original tumor for which the patient has received a treatment is a
25  primary tumor and the tumor at a site different to the site of the original tumor is a

secondary or metastatic tumor.

According to the invention, a biological sample may be a tissue sample, including
bodily fluids, and/or a cellular sample and may be obtained in the conventional
30 manner such as by tissue biopsy, including punch biopsy, and by taking blood,
bronchial aspirate, sputum, urine, feces or other body fluids. According to the
invention, the term ,,biological sample” also includes processed biological samples
such as fractions or isolates of biological samples, e.g. nucleic acid and

peptide/protein isolates.
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of T hel per c&Icel, wheneexppseaddp it angigstpis simikr %?an%rS%lEﬁ}"éloqfs%? fRgruBe
cytolytic,d cglfem When exposed to an antigen, is simlar to clonal

sel ection of t'he 1mune system The terns ,, T cell” and ,, T | ynphocyte" are
used i nterchangeably herein and include T hel per cells (CD4+ T cells) and

cytotoxic T ¢ + T i R i el ls.
Sone t her apeu?H:%rrrélﬂ’olizgelgrD%’dbég gg‘lnh%acgw? egggtulgon 5%é§aﬁg¥%b%%%&s§gfem of a
patient, whi chchds oilhetper cells (CPitsSI' ofllspamsleatmexic &l dels Geidbks, £D8¢anedls) cel | s

whi ch present unor antg{ metuksl class | MHC. In this connection, for
X1’ y

exanpl e aut ol ‘6’3&?‘8&}?5&" ogﬁ nphocytes specific for a conplex of a
tunor antigen peptide and an MHC nol ecul e may be adm nistered to a patient

having 2t 0l SRase. TS RIOdCLON offa RUGACH BE Ythnd JUIRNGEYTeS 11

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

20 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
method of differentiating T cells can be found in WO-A-9633265. Generally, a
sample containing cells such as blood cells is taken from the patient and the cells
are contacted with a cell which presents the complex and which can cause

25  propagation of cytotoxic T lymphocytes (e.g. dendritic cells). The target cell may
be a transfected cell such as a COS cell. These transfected cells present the desired
complex on their surface and, when contacted with cytotoxic T lymphocytes,
stimulate propagation of the latter. The clonally expanded autologous cytotoxic T
lymphocytes are then administered to the patient.

30
In another method of selecting cytotoxic T lymphocytes, fluorogenic tetramers of
MHC class I molecule/peptide complexes are used for obtaining specific clones of

cytotoxic T lymphocytes (Altman et al., Science 274:94-96, 1996; Dunbar et al,,
Curr. Biol. 8:413-416, 1998).
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transfer or by electroporation, for example. The resulting cells present the complex

of interest and are recognized by autologous cytotoxic T lymphocytes which then

20  propagate.

A similar effect can be achieved by combining a tumor antigen or a tumor antigen
peptide with an adjuvant in order to make incorporation into antigen-presenting
cells in vivo possible. The tumor antigen or tumor antigen peptide may be
25  represented as protein, as DNA (e.g. within a vector) or as RNA. The tumor
antigen may be processed to produce a peptide partner for the MHC molecule,
while a fragment thereof may be presented without the need for further processing.
The latter is the case in particular, if these can bind to MHC molecules. Preference
is given to administration forms in which the complete antigen is processed in vivo
30 by a dendritic cell, since this may also produce T helper cell responses which are
needed for an effective immune response (Ossendorp et al., Immunol Lett. 74:75-9,
2000; Ossendorp et al., J. Exp. Med. 187:693-702, 1998). In general, it is possible
to administer an effective amount of the tumor antigen to a patient by intradermal

injection, for example. However, injection may also be carried out intranodally
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admi ni stered together W th one or nore adjuvants for inducing an i mmne
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in macrophages), activating macrophages and/or stimulating particular

lymphocytes. Adjuvants are known and comprise in a nonlimiting way

20  monophosphoryl lipid A (MPL, SmithKline Beecham), saponins such as QS21

(SmithKline Beecham), DQS21 (SmithKline Beecham; WO 96/33739), QS7,

QS17, QS18 and QS-L1 (So et al., Mol. Cells 7:178-186, 1997), incomplete

Freund’s adjuvant, complete Freund’s adjuvant, vitamin E, montanide, alum, CpG

oligonucleotides (cf. Kreig et al., Nature 374:546-9, 1995) and various water-in-oil

25  emulsions prepared from biologically degradable oils such as squalene and/or

tocopherol. Preferably, according to the invention, peptides are administered in a

mixture with DQS21/MPL. The ratio of DQS21 to MPL is typically about 1:10 to

10:1, preferably about 1:5 to S:1 and in particular about 1:1. For administration to

humans, a vaccine formulation typically contains DQS21 and MPL in a range from

30 about 1 pg to about 100 pg.

Other substances which stimulate an immune response of the patient may also be
administered. It is possible, for example, to use cytokines in a vaccination, owing

to their regulatory properties on lymphocytes. Such cytokines comprise, for
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to the skille er
methods are known to the skilled worker.

The invention also provides for administering nucleic acids in vivo by using, for

20  example, vectors such as viruses and target-controlled liposomes.

In a preferred embodiment, a virus or viral vector for administering a nucleic acid
is selected from the group consisting of adenoviruses, adeno-associated viruses,
pox viruses, including vaccinia virus and attenuated pox viruses, Semliki Forest
25  virus, retroviruses, Sindbis virus and Ty virus-like particles. Particular preference
is given to adenoviruses and retroviruses. The retroviruses are typically

replication-deficient (i.e. they are incapable of generating infectious particles).

Methods of introducing nucleic acids into cells in vitro or in vivo comprise
30 transfection of nucleic acid calcium phosphate precipitates, transfection of nucleic
acids associated with DEAE, transfection or infection with the above viruses
carrying the nucleic acids of interest, liposome-mediated transfection, and the like.
In particular embodiments, preference is given to directing the nucleic acid to

particular cells. In such embodiments, a carrier used for administering a nucleic
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such enbodinentf, a car{herwgsed for.adnin%steringrf nuglq&cacid to a cel
(e.g. a retroRfCkiR atociated; with  Frdocytasis 1ave bs SOrRArafed B8 RO AP ™ol ecul e.
For exanpl e, hﬁ)nﬂulaﬁ@ruixﬁorlﬁftctb rﬁdceaﬁrgaxncfjdnboﬂandﬁﬂetptaﬂ(é cpoisdifle.zsr:ﬁhl piacias menbr ane
protein on the target ¢ Qr a |igan or eceptor an e target cell
may be i ncor pBBRIEE CRRNG PROFeIL ?ra%‘l‘ﬁglbenfsot Frﬁ%’aﬁﬁ‘@ﬁ éP"tSpSE‘i%G ff‘fra? IPF“élrc.glabr eferred
ant i bodi egy cogar %@@, atbbies k@ protéthg vHkihnghe Selefalizade IpYotdiné WlBressadpt agen. | f
adm nistration of a nucleic acid via |iposones is desired, proteins binding
to a surface WEAtlkEsiss srdthalisesoci ated with endocytosis may be
incorporated into the liposone formulation in order to nmake target control
and/ or upt ake possible. Such proteins conprise capsid proteins or fragnents
t her eof whi chThe thempewichily. a¢tie @nmundsmﬂn& invgntion e be pdmingeicd i o
protei ns whic i Lz . j: N j . c el ar site,
Bnd the 11 e, sy BB S8l RE B Bl e e kR s ey b
adnmi ni st ex®d b a camigd c oowtenfironefampiest eqrallyacl inttavegowsy,i nintreperisonealy,

i nfusion. The. adm ni stratipn.ma e cafrl Qut , anpl.e, .. Y,

i ntravenousl yl,n rfurrllfl?céf%ély i tsgﬁcéléarne%!us?yntorraﬁrru%sgg é‘?ﬁ’y ,ﬁrés%rggﬁt dr%glggcg?{/%%ér

t ransder nal | ythefpafteaibidminatrddindwasofoa Bing hevsgedtiseadel nucleitrdcidssiteer ed by

way of a lung aerqgsol, Antisense nucl eic acjds. are
y gpreﬁera%?y admmlsteredeby s(ln'ow 1ntravenous a mlmsgatlon.

20  The compositions of the invention are administered in effective amounts. An
,.effective amount” refers to the amount which achieves a desired reaction or a
desired effect alone or together with further doses. In the case of treatment of a
particular disease or of a particular condition, the desired reaction preferably
relates to inhibition of the course of the disease. This comprises slowing down the

25  progress of the disease and, in particular, interrupting or reversing the progress of
the disease. The desired reaction in a treatment of a disease or of a condition may
also be delay of the onset or a prevention of the onset of said disease or said
condition. According to the invention, a diagnosis or treatment of cancer may also
include the diagnosis or treatment of cancer metastases which have already formed

30 or will form. According to the invention, the term ,treatment” comprises

therapeutic and prophylactic treatment, i.e. prevention.

An effective amount of a composition of the invention will depend on the

condition to be treated, the severeness of the disease, the individual parameters of



preferably adm ni stered by slow intravenous adm nistration. The
conpositions of the invention are adm nistered in effective anounts. An

,, effectiwe 2aronemdy refers to the anount which achi evespraTd@owaoiosract i on
or a desired effect alone or together with further doses. In the case of
treatnment of a particular disease or of a particular condition, the desired
reaction preferably relates to inhi bitibh of the course of the disease.

Thi's conpri sege $hiit @Hclﬁlﬁﬂ%‘aéehﬁh)@f&@&?§od&it1&nhﬁzéja1ﬁe@<§§hta{h@,duiaﬂoﬁ)aft' cul ar,
interrupting or reverS| ng the progress of di sease he desired reaction
in a treat mentreagnens, b Senesel asracesmpanymgcherrwn(ifpipsent)s hepwetife &MHP1 t he
onset or a prgn‘ﬁ%ﬂfs{rﬁfbnoatndtsﬂﬁﬂﬁ?ﬁ@t&rsokc&%lqgl?' ﬁl@%gesq;f tFALSnGRADKE | bf)n
According to th nventi on Iagnosi s or treatnment cancer may al so

i ncl ude t he dihagmesiion a:ﬂlmmsemdrmm detpﬁanamemoumf asha)swems dh theosee al r eady
formed or form .. Accordi i e r t nt"
conpri ses %Mhe{hgtp%u?acno%ﬁrﬂa aggrﬁ l? ?ﬁm{}lr S’g{h mtw doEee lﬂ%\%tﬁl’? :saegng1r=

ef fective anpeffdctiodly ahngben‘pdsslesl m:lhlewéd thye ai ﬂxfmmmommllbcaiepﬂamdu‘@nof he
condition to b treatgﬁ vereness of the disease, the individual

par amet er s of {EMSHET @A maY; Fib‘f’ di ng age, physiol ogical condition, size and
wei ght, the duration of treatment, the type of an acconpanying therapy (if

present), the_specific route of adm nistration and sinl factors
Accordi ngly, TP Phggieeusical; RRmpasHiogsi ¢fi Et')‘ﬁ SINYFNLOR cArF rﬁfg‘?ﬁ%b’n S'iﬂiﬁ At er ed

nmay depengh oncyt@ih Ayl Sradive dmBuR @t aMBherapeuticallyt {48 vE SfRtahbdlo @né@RGhé ON in a
patient is insufficient with an initial dose, higher doses (or effectively
hi gher doses dsitpdiragtiopyr theglepiradh&dieel. nore | ocal i zed route of

adm ni stration) nmay be used. The pharmaceutical conpositions of the
invention are preferably sterile and contain an effective anmount of the

t her apeut i cal Gyncaallyi vesesulfsa aeptislet of femel ag ¢o tl e, dueferably fremctl ehtor the
desired effec Gener ept

pref er abl y. 11 5 b i Bt B 2ot 4R Bimiblboh, Anlcid o
adm ni st reg i o(DNA aﬂdl(RIN':A)ClS dedidd, ddseiofaline RNG)to i0s] e shayead, fochmdasd afid f rom 1
ng to 0.1 ny be formul ated and adm ni stered. The pharmaceuti cal
conpositions ipKstersdnyent i on are generally admi nistered in

The pharmaceutical compositions of the invention are generally administered in
pharmaceutically compatible amounts and in pharmaceutically compatible
20  preparation. The term ,,pharmaceutically compatible” refers to a nontoxic material
which does not interact with the action of the active component of the
pharmaceutical composition. Preparations of this kind may usually contain salts,
buffer substances, preservatives, carriers, supplementing immunity-enhancing
substances such as adjuvants, e.g. CpG oligonucleotides, cytokines, chemokines,
25  saponin, GM-CSF and/or RNA and, where appropriate, other therapeutically active
compounds. When used in medicine, the salts should be pharmaceutically
compatible. However, salts which are not pharmaceutically compatible may used
for preparing pharmaceutically compatible salts and are included in the invention.
Pharmacologically and pharmaceutically compatible salts of this kind comprise in
30 a nonlimiting way those prepared from the following acids: hydrochloric,
hydrobromic, sulfuric, nitric, phosphoric, maleic, acetic, salicylic, citric, formic,
malonic, succinic acids, and the like. Pharmaceutically compatible salts may also
be prepared as alkali metal salts or alkaline earth metal salts, such as sodium salts,

potassium salts or calcium salts.



pharmaceutically conpati ble anounts and in pharmaceutically conpatible
preparation. The term pharmaceutically conpatible” refers to a nontoxic

mat eri al wibi2ofv/de@s not interact with the action of thepattEPz@omowponent of
t he pharnmaceutical conposition. Preparations of this kind may usually
contain salts, buffer substances, preservatives, carriers, supplenenting

i mmuni t y- enhanci ng subst ances such as-at§ uvants, e.g. CpG oligonucl eoti des,
cyt oki nes, chenoki nes, saponin, GW CSF and/or RNA and, where appropriate,
ot her therapeutically active conpounds. Wen used in medicine, the salts
shoul d be phaArmheendcegzal sonymsitianiof it inkontion enay eaiprise aiphatmageusicaldi

phar maceuti cal | atible na ed .f repari ® j y
conpati bl e saﬁn¥ aglﬁlgrégrrneer'i@g It%réléggwﬁrt%{éer?tﬁvag%{éag%& e{?%gcgo olgoﬁlckzllétl ly and
phar maceut i cabf y nawrgdak ishhiketivahdtarepfn tvhich thé adiveawprosant iis)cambioed imi t i ng
way those prepared from.the follow ng,acids: droochl oric, hydrqbrom c,
sul furic, %i t rlaﬁr, ﬁhofgg‘hﬁlﬁ caPPligatn, ~ Agkrtiing { altiScyimventio t%ec,qe%r mec,
mal oni ¢, succghafinehtéally blpititte barder” iRkladdvaseUsri merk| cpmpearitlatsblid er sal t s
may al so be prepared as alkari nmet al falts %r al kal i,ne earth, tgl salts,
such as sodi uiqud filders,pdtlupnty op GicrRsylabpe csp é‘f“ﬂﬁ%sé{‘ihfcg‘. Arepﬁﬁ‘rlffﬁ"c ti cal
conposi tion ofqrhiiRtrhAbAEBL faReATRYhE Sdne s Bf e PhimEesItcaRdomposiaBRat | bl e

carrier. The term,,carrier"” refers to an organic or inaorgani c component,
of a natural te ioyentiatare usuallyr suchi thatyap cintergetion Ecewe Wish SHstanti2ldy conbi ned

in order {o fﬁ'ﬁ?ﬂalixjshﬂ:tcﬁsi?e‘&HJhiaﬁ@JcE&f&al ﬁﬁ&%"di ng to the invention, the term
y C

phar maceuti ca onpati1 bl'e carrier” 1 ncludes one or nore conpatible solid
or liquid fillers, diluents or encapsul ati ng substances, which are suitable

for adm nistr ?Béi ﬁﬂarhl%ce%ti?ﬁt éo%gbtositi-gnse of%@o&%ﬁfoﬁ by LhSaRNARE BiieeF 2l
conposition o e Invention dare usually such that” no Irnteraction occurs
whi ch subst ansibatahges isughadsraseticheeiddinsi sabidcipivaacivhio@usalt dadriceftidi io acsylt afithe

phar maceut i cal co}érg)osi Idi.ons l?f the invention may contain suitable buffer
subst ances suPIPSBROTGALGRaR G i n 4 salt, citric acid in a salt, boric acid
in a saltimnd phosphoric acid in a salt. The pharmaceutical conpositions
may, where apg{ﬁop iate, .also cont.ain sui tgbl e preservative .sucﬂabqes

benzal koni um CRY BRATEECUERA SOBPOPLARY MmaYayafe APRRprate, also contain su

preservatives such as benzalkonium chloride, chlorobutanol, paraben and

thimerosal.

20  The pharmaceutical compositions are usually provided in a uniform dosage form
and may be prepared in a manner known per se. Pharmaceutical compositions of
the invention may be in the form of capsules, tablets, lozenges, solutions,

suspensions, syrups, elixirs or in the form of an emulsion, for example.

25 Compositions suitable for parenteral administration usually comprise a sterile
aqueous or nonaqueous preparation of the active compound, which is preferably
isotonic to the blood of the recipient. Examples of compatible carriers and solvents
are Ringer solution and isotonic sodium chloride solution. In addition, usually
sterile, fixed oils are used as solution or suspension medium.

30
It should be emphasized that the term ,,comprises/comprising” when used in this
specification is taken to specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of one or more other

features, integers, steps, components or groups thereof. The mere fact that certain



t hi merosal . The pharnmaceuti cal conpositions are usually provided in a

uni form dosage form and nmay be prepared in a manner known per se.

Phar macewocalo/oayposi ti ons of the invention may be in POE/EHPOII00f062

capsul es, tablets, |ozenges, solutions, suspensions, syrups, elixirs or in
the formof an emulsion, for exanple. Conpositions suitable for parenteral
admini stration usually conprise a steriT® maqueous or nonaqueous preparation

of the activep canpound. rediClh hwRNIG! BFBRAY dbRAIARI GailR & BeslinRdipf the
reci pient. Exanples of conpatible carriers and solvents are Ri nger sol ution

and i sotoni ¢ difigicotrewhodiminte does uel bidicalenthaldalicombination; ghitheye speapuree, fi xed
oi I's are used g3, Spl ydop, 9&vaﬁfé?9?ﬁ§%%nﬁg't% LOm Hk&nﬁ}%irfgdpﬁé’é' zed
Apr i Nprrsing eci

that the term,,Co ses/ co en used’n I'sS sp ication is
t aken to specintipdésembodmsaso@nsifting dftsatedffestras, esegary) segeorsompbrgigs. or

conponent s_ but does not preclude the presence or addition of one or nore
ot her feat%res, i ntegers, steps, conponents or groups thereof. The nere

fact that cerThd preess uvestict B deseritie@dn idetainbyutht Ifigurts fahé reemhiplde pelogdent
clainms or descrjped in different enbodi nents does not indjicatge that a

conbi nat i on oVMCA e UiRd Yy g%r @aﬁmnw&%%sd”%omswame&getOC‘ﬁoﬁw&g; t he
term,, conpri §RsdeC @TRkd FbdReipticd /d itﬂé:leuﬁtﬁgle@nmﬁﬁérrremb@dimexﬁtsi\smibmgr@f st at ed
features, integers, steps or conmponents. The present invention is described
in detail by tikewisqigelpdad inthe inventipn a apessybie tobeckillsd wotkeed only for
illustratjgpn purposes and are not neant to be limting. OvMng to the
description and the exanples, further enbodi nents which are |Iikew se

i ncl uded in tHKiguresventi on are accessible to the skilled worker. Figures:
Figure 1. Quantification of CLDN6 expression in normal and cancerous
tissues by real-tinme RT-PCR Wth the exception of placenta only trace
anount s of CLBEigar¢ narQwanitificationo wf IChPNdetxpeessivni im mormal and sapeerout gh

expression of .CL is.fo i Var |
(adenocarci nohEe [%h@hae aIl E‘rllﬁée nlggr#c@?’%hg%o%{g?ﬂg}loﬁgﬁlsa)%&t%gggﬁéc%?moums
Quanti fi ced i oof GLDBISDINhsexipis eswiddre dateatwlr imahortmiak issmss. Udighgxpesdien o RT- PCR.
Ti ssues from EEB&% in iv(l dual s wer.e tested for agh nor.mal ti SSYe
i1s tound In samples from Ovarian cancer e(a enocarcinomas) and lung

cancer (adenocarcinomas).

Figure 2: Quantification of CLDNG6 expression in normal tissues using real-

20 time RT-PCR. Tissues from three individuals were tested for each normal tissue
type. Only trace amounts of CLDNG6 transcripts could be detected in normal tissues
after 40 cycles of RT-PCR. The only normal tissue slightly exceeding the
expression cutoff (dashed line, mean expression of all normal tissues + 3 STDs
(99% percentile)) was placenta. Error bars, STD.

25
Figure 3a-h: Quantification of CLDNG6 expression in cancerous tissues and
cell lines using real-time RT-PCR. In contrast to normal tissues, we found high
expression of CLDNG6 in samples from ovarian cancer (adenocarcinomas), lung
cancer (NSCLC, with highest frequency and expression levels in

30 adenocarcinomas), gastric cancer, breast cancer, hepatic cancer, pancreatic cancer,
skin cancer (basal cell carcinoma and squamous cell carcinoma), malignant
melanoma, head and neck cancer (malignant pleomorphic adenoma), sarcoma
(synovial sarcoma and carcinosarcoma), bile duct cancer, renal cell cancer (clear

cell carcinoma and papillary carcinoma), uterine cancer, urinary bladder cancer



type. Only trace anounts of CLDN6 transcripts could be detected in nornal
tissues after 40 cycles of RT-PCR The only normal tissue slightly

exceedi ngwohlelomeproessi on cut of f (dashed |ine, mean expr @3iEFR010/00Wb: nor mal
tissues + 3 STDs (99% percentile)) was placenta. Error bars, STD. Figure
3a-h: Quantification of CLDN6 expression in cancerous tissues and cell
lines using real-tinme RT-PCR. In contta&% to normal tissues, we found high
expression of GLING t4cineRR) Gad fdaRlr OMAr LAk CANGSY (bAFRAOGAES),NNMAS) . | ung
cancer (NSCLC, w th highest freq]t_Jlency and expression levels in

adenocar ci non@¥ARGagvatian eanserdr HCHrid4sicolen rarger), k&L (ovaHAR 6AncePancr eat i ¢

cancer, skin [ ]925 C I an I i AOMR) |

mal i gnant el gﬁgﬁ,@‘%e dﬁacggﬂn%c@gr?}er %%ﬁ%ﬂg%@gﬁéwpﬁﬁﬁ%&%nom ,
sar coma ( Synowneér),SBARG rpanaredtic earcem o8B deastrjs capicery, IR (esstric sancenenal cel |
o oSS h2h¢ R0, ARSaR AR o REXERLE CRBIR ocptihlbd EaBARCS!

urinary bl%dd paprriary carcinonma) and cancer es "A2780
(ovari an cancar JancésbidOvéséBandovell iy ey eanycriptielels dt Gedst dD-dold cdhoeer ) |

EFO 27 (ovarian cancer), CPC-N (SCLC),. NO - H552 . SNU-I (gastric
cancer), KATd‘qr{na?EﬁB‘f %’ipécsélﬁﬂﬁ'é ?WW%A%S?ESHEP%%&NC?%S%%BW AGS (gastric
cancer), FUW97 (gastric cancer), MKN7 (gastric cancer). In order not to
overesti nate CLDN6 expressjon frequencIéDi n cancerous tissues and cell |ines

onl'y transcriBigureticVestsrn blatanalysis ¢f { DN syRressaon iy normag flasugs; J184%; on

cutof f were clyassl hbRtPd RESiddwdualdRelacsttd ffeacheiia® tdsuc 9. N1 bl ot
anal ysis of CLDN6 expression in normal tissues. Tissue |ysates fromup to

five indivi dugFBNgepreteineepsession wasdetecied ripeany 1of dhe, aommah dissueg aealygd: prot ei n

expressi on V"aﬁlﬁ-@\ft%ﬁﬁjé}ogiti%‘é’oxﬁfol.t he normal tissues analyzed. N H OVCARS,
positive control. Figure 5. Western blot analysis of CLDN6 expression in

cancerous tissues. In contrast to normal tissues, high expression of CLDN6

rotein was d  Ch x } . i 2 . cer.
R o Ovears. pElift SowelkePR Bt Sliaky i B Y NG RgR AR WhlocrHCGRANCH |
expr essi ars i ncandmsteto ekl tissness highl Odessiop rof SCLIDNG vpasteewes tesected irHEK293

ST H OvonRs (st o VA Cercan g 1ongChnBe: RIT-B VRS, ol b )
Figure 6: Western blot analysis of CLDN6 expression in cancer cell lines.

CLDN6 expression was detected in HEK293 cells transfected with CLDNG6

20  expression plasmid (positive control), NIH-OVCAR3 (ovarian cancer), MKN7

(gastric cancer), AGS (gastric cancer), CPC-N (SCLC), HCT-116 (colon cancer),

FU97 (gastric cancer), NEC8 (testicular embryonal carcinoma), JAR (placental

choriocarcinoma), JEG3 (placental choriocarcinoma), BEWO (placental

choriocarcinoma), and PA-1 (ovarian teratocarcinoma).

25
Figure 7: Immunohistochemical (IHC) analysis of CLDN6 expression in
normal tissues. No CLDNG protein expression was detectable in any of the tissues
analyzed. The dark marks visible in pancreas, duodenum and kidney represent dye
precipitates not associated with cellular structures.

30

Figure 8a-h: Immunohistochemical (IHC) analysis of CLDN6 expression in
cancerous tissues. In contrast to normal tissues, strong or at least significant
staining was observed on tissue sections from (a) ovarian cancer, (b) lung cancer,

(c) skin cancer, (d) pancreatic cancer, gastric cancer, (€) breast cancer, urinary



(gastric cancer), AGS (gastric cancer), CPC-N (SCLC), HCT-1 16 (colon
cancer), FWI7 (gastric cancer), NEC8 (testicular enbryonal carcinom), JAR
(pl acent avochwravear ci noma), JEG3 (pl acental chori ocar ciPQBFERR)10BEMER

(pl acental choriocarcinoma), and PA-I (ovarian teratocarcinom). Figure 7:
| munohi st ochemi cal (IHC) analysis of CLDN6 expression in nornal tissues.
No CLDN6 protein expression was det ectable in any of the tissues anal yzed.

The dark markgja¥des ichicer ttfhnmaﬁenec@ﬁ ,cmtéuﬁﬁﬁwm @pcdficHRRY, taRORS @atcedye
preci pitates not associated with cellul ar structures. Fi gure 8a-h:

| mrunohi st ochesmingmay,| (ar)utesingl (asrey, smalb lonG! eapmee 981 i) itesticwlat 61565
tissues. In CRRtERRI bRd QL fFha “s@ﬁfﬁﬁ% wad TcRaf §cc@ﬁmat€@satt Bk gahéxﬁ?pant

st ai ni ng was rved on ti ssu sect10ns from ovarian cancer, (b) lung
cancer, (c) skembran o€ the r(lal)gnpam@ltdaalnal celt pnpdationgawhareas aﬁme@rstm(r@) br east

cancer, é nay vbl addEL% the(l af %rﬁ t»\%&?e?%g&a?@!el THEE Cﬂe&ﬁ{é’a n’dl { gﬁ?r vi cal

cancer, testi ayea I'ne cancer,

cancer and (hOjLDBIStprmenhaflocﬂrzedaat t(lemlasmzomainbanelofma]agnanﬂ)ells St ai ni ng was
clearly accentuated at the plasma nenbrane of the malignant epithelial cell
popul ati ons, whereas adjacent stromal and non-nmalignant epithelial cells

were negati VeFlgIP@Q@‘lbﬁ&#bInStriﬂﬂiﬂﬁis&fﬂ]ﬂ)N&m@ssWﬂh&hﬂcdr&elmNahVeZ ed at
t he plasnma nmenbrane of palignant cells. Figure \g)cogtonetrl c anal ysis

of CLDN6 expr&dlsi BRrei §tangd cBing et I@m‘Rﬁ?‘P'\/é“‘H’@Fllogalv\é’i‘ ¥ aldhsingsithg a

comer ci &f o MARLLARRIr @BMalPHYLDRE JEELDN6 RN shirSICREK M PEcIdermifbctef CLDNG
(aCLDN) . As control HEK293 cells transfected with a CLDN6 expreSS| on

pl asm d and uwith afdLdNe expressire obismid and upepesteeted HEKRPS celle Merrgised: N
unt r ansf ect ed rHunGilskedte sn@m@ wgsi ?dgeewaf%we%r%g ¢ 1AREhd g s

observed in transtecte contro s and 1 n endogenousl
expressing A@Sé'gfaétlm GLBMCGaysfeqwdl—wmwllé Andr inasndagaeeusly, (ﬁl@ll%l 16

(col on cancer C I r y show
t hat CLDN6 isg)fpé%glﬁggg Sa g(ag% %ﬁngé}ﬂaﬁgr%mgﬁgo ggrg‘rrllcg%}%% }gdgﬁcfi can be
targeted by n@Eobalane), and KPCEN«SCHLC) eatcedcalgalinse renlterlearhic hdvuthat pr ot ei n

ﬂgpz: 2 O?igﬂ:ﬁ@;;lﬁdﬁ c%il%%g { {i¢ %lsasr%Q gne”%%a%@%? calfl%grdce § zline a3k ?argegé& lg)l bed

monoclonal antibodies directed against an extracellular protein domain.

Examples:
20
The techniques and methods used herein are described herein or carried out in a
manner known per se and as described, for example, in Sambrook et al., Molecular
Cloning: A Laboratory Manual, 2nd Edition (1989) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. All methods including the use of kits
25 and reagents are carried out according to the manufacturers’ information unless

specifically indicated.

Example 1: CLDNG6 is a marker which is specific for ovarian tumors and lung
tumors

30
CLDNG6 (nucleic acid sequence according to SEQ ID NO: 1, amino acid sequence
according to SEQ ID NO: 2) expression was quantified in normal tissues and
samples from ovarian cancer and lung cancer (adenocarcinomas) using real-time

RT-PCR.



manner known per se and as described, for exanple, in Sanbrook et al.,

Mol ecul ar d oning: A Laboratory Manual, 2nd Edition (1989) Cold Spring

Har bor Laworatoomwy49Pr ess, Col d Spring Harbor, N Y. Al meChagzotomeioazii ng t he
use of kits and reagents are carried out according to the manufacturers’

i nformation unless specifically indicated. Exanple 1: CLDN6 is a marker
which is specific for ovarian tunors antf lung tunmors CLDNG (nucleic acid

sequence acCopgli MANA O exibdetibh) NMAt-stran@MDNAAGYAthERH USRC GeARMRY dledtsd 0 SEQ 1D
NO 2) expression was quantified in normal tissues and sagl es fromovarian

cancer and | uﬁgls%n’i@érp Faﬂ?e?rB@Bﬁ Neropaifoymed phprevieasly desesb Wkt RNA

extraction, M?W&_y&% a?%bh)ef(leﬁ tgﬁkg%\faﬂﬁiaﬁ% Irés?iéﬁ 'éﬁeﬁy is was

transcri ptl on wer e forme previ ou eSCI’I
(Kosl owski et paform@d @6 tnlb(@slewsla 4@3tcyelb,R12¢BGR) .Afﬁeaionnalrzsthumﬂiﬂliéft ive

A ber nor i | OSTE o TR CRET GG T WA e et (ER Soadle AR eRTT S
anti sense 5' - G@C C8TG JAA @AEG3CAR°CAAnéalhg BexpraA0L o ALENEG (sgt)seéXMTéFssi on of
GAT (GAC ACA GRECSICC a0t B FaS-sasnimam £ radll G Gtmsr G S ac i on.

Ti ssues from upat gAGM ’?60‘imdi1ﬂéhlﬂﬁg’a|vﬁasw§iéﬂnﬁﬁsﬁsﬁ@ ASCTeakrblation. MEksuts ssue
type. Wth the exception of placenta y trace a}m)unts of CLDNG6
transcripts cBem@riethaesiadividyals werrde F@Qd‘@g"a USSYESHRE ast, we found hi gh
expressi ojy of CLDN6 in sanmples from ovar| an cancer (adenocar ci nomas) and

| ung cancer (adenocarcinomas); see Fig Quantification of

CLDN6 expr essMath theexfeptiag OQHI%Wé@nlYCtaﬁ‘Pé éfr’@H%tS gF §§Q§§ tsapgcrty fould bres usi ng
real -time RT- Eé%@ét@ﬁaﬁorﬁsi +1§§Iu@§ HRYhHHRE w%oaa@wt éxrp%lt)ﬁ QF L ING e

speci nens and cancer ce Ines using RNeasy Mni Kit (Qagen), prinmed with
a dTi 8 ol i gonsavipdest | deman@vamaner sancer ar(s@qnpm@ﬂwltsh Sujder dungj prancpr
(@BCO Lifete %Er%&r{il. gse%(% Re manufacturer's instructions. Integrity of
t he obt ai ned was teste %/
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Example 2: Quantification of CLDNG6 expression in normal tissues, cancerous

tissues and cell lines using real-time RT-PCR

Total cellular RNA was extracted from frozen tissue specimens and cancer cell
20 lines using RNeasy Mini Kit (Qiagen), primed with a dTis oligonucleotide and
reverse-transcribed with Superscript II (GIBCO/Lifetech) according to the
manufacturer’s instructions. Integrity of the obtained cDNA was tested by
amplification of p53 transcripts in a 30 cycle PCR (sense, 35°-
CGTGAGCGCTTCGAGATGTTCCG-3’; antisense, 5°-
25 CCTAACCAGCTGCCCAACTGTAG-3’; annealing temperature 67°C). After
normalization to HPRT (sense 5’-TGA CAC TGG CAA AAC AAT GCA-3’;
antisense 5°-GGT CCT TTT CAC CAG CAA GCT-3’, 62°C annealing)
expression of CLDNG6 (sense 5°-CTT ATC TCC TTC GCA GTG CAG-3’;
antisense 5°-AAG GAG GGC GAT GAC ACA GAG-3’, 60°C annealing) was
30 quantified using AACT calculation.

Tissues from three individuals were tested for each normal tissue type. Only trace
amounts of CLDNG transcripts could be detected in normal tissues after 40 cycles

of RT-PCR; see Fig. 2. The only normal tissue slightly exceeding the expression



anplification of p53 transcripts in a 30 cycle PCR (sense, 5'-
CGTGAGCCGCTTCGAGATGITCCG 3" ; anti sense, 5'- CCTAACCAGCTGCCCAACTGTAG 3';
anneal i ngvoenppevatare 67C). After normalizati on to HPRTPCIERPI@OBIHTLA CAC
TGG CAA AAC AAT GCA-3'; antisense 5 -GGI CCT TTT CAC CAG CAA CCT-3', 62C
anneal i ng) expression of CLDN6 (sense 5 -CIT ATC TCC TTC GCA GIG CAG 3';
antisense 5' - AAG GAG GGC GAT GAC ACA GA&3 3', 600C annealing) was quantified

usi ng DDCT Ca&xﬁ&ﬂfa(ﬁééﬂ@d IiHe S $4468 e‘xbfwal&hro@eam R dtsakes W%Tflﬁsf@% for each
normal tissue type. Only trace ambunts of CLDN6 transcripts could be

det ect ed i n npareamtile)) wasydacentpt loporderse§EPes of RT-PCR, see Fig. 2. The only
normal tissue slightly exceeding the expressioncutoff (dashed |line, nean
expression of all normal tissues + 3 STDs (99% percentile)) was pl acenta.
Error bars, SliRontrast comirmaktisseas, we fomail highsspressionw G@M@iﬂﬁagmle@ﬁpmssi on of

CLDN6 in sarrpl es. fromoyarian canc adenoc (NSCLC
w th hi ghebst ?Yaélaﬁéﬁ%cﬁr %&mc)%rpc}neog]saf ‘grlgeci/atla1 esra(lf\]‘r%bg“ éno%la}}lél#gggﬁg gast ric
cancer, breasindcapession hepBtinadedrarinompsn gastdd cancerabreast, caﬁéﬂr,nhapamcer

(basal cell carcinoma and squanmgus cel | carcipona ma nant el

head and neck®@&ffe 8P CTHF i GRf SB? EBITEY g © ﬁﬁe“ﬁ{#ﬁ)‘" %‘5‘9&%‘&5‘%&%&. al

sarconma and Cgiréih6aHahiad tnﬁldn@mdulﬁ‘etad(hﬁﬁlele&k cdn€&ta(matighdnt pRsdaEpHic| ear

cell carcinoma _and papillary carcinona), uterine Ca,aés}%é uri nary bl adder
{0

cancer (papi | fdSR9MR) PETHBHEYNOYIAY S%r&?f%?ndc‘é’ﬂm‘?s?‘i‘@@a G G3eFs, Z5na ancer ),

NI'H- OVCARS, ( Ot\!airdaﬂ&rc(a@&ed’e)l,caﬁ%nﬂaj&d@ﬁhlﬁﬁ @A), uthiie chficdr Ol
cancer), CPC N éSCLC NCI - H552 ( NSCL L}I gastric cancer) TCJ I

(gastric cancelgyder yaper @Bﬂﬁ@ﬂé&t@@%ﬁ%‘?a}w“@ 1(‘%@37@ dovatian ERcen)FU9 7
(gastric canc %@Wﬂ ddidn ?arfc@ﬂc?de 186Qcéibd - canéerf): EFO-297 it to

overestlnate expre sion freguency in cancerous tissues and cell [|ines
only transcri WCd:résv(éR@-I\hQSQL@sNCIL-HﬁﬁZ)I(NS@I@@)/(SN%II ifgdstric eagers), é‘i«’p’F@Ehl on

cutoff were Cg Pt c%cgr)hgﬁ%stq%&gat{cd&ﬁ&§y Aéé]?%a’s r@@g&l )e é) Sg f i cation

of_ CLDN6 expr ST oR N I SSues, cancero I'ssues” an | nes
usi ng West®r ncdnkea), BAKNY gastric cancer); see Fig. 3a-g. In order not to overestimate

CLDNG6 expression frequency in cancerous tissues and cell lines only transcript
levels at least 10-fold above normal tissue expression cutoff were classified as

positive (dashed line).

20  Example 3: Quantification of CLDNG6 expression in normal tissues, cancerous

tissues and cell lines using Western blot analysis

For Western blot analysis 20 pg of total protein extracted from cells lyzed with
Laemmli-lysis buffer was used. Extracts were diluted in reducing sample buffer
25  (Roth), subjected to SDS-PAGE and subsequently electrotransferred onto PVDF
membrane (Pall). Immunostaining was performed with polyclonal antibodies
reactive to CLDN6 (ARP) and beta-Actin (Abcam) followed by detection of
primary antibodies with horseradish-peroxidase conjugated goat anti-mouse and
goat anti-rabbit secondary antibodies (Dako).
30
Tissue lysates from up to five individuals were tested for each normal tissue type.
No CLDNG6 protein expression was detected in any of the normal tissues analyzed,;

see Fig. 4. NIH-OVCARS3, positive control.



For Western blot analysis 20 ng of total protein extracted fromcells lyzed
wth Laemmli-lysis buffer was used. Extracts were diluted in reducing

sanpl e bukvbanio@@etoh), subjected to SDS- PAGE and subsequentr/BpP2010/001062

el ectrotransferred onto PVDF nmenbrane (Pall). |nmunostaining was perforned
wi th polyclonal antibodies reactive to CLDN6 (ARP) and beta-Actin (Abeam
fol | oned by detection of primary antibo®tes with horseradi sh-peroxi dase

conj ugat ed gogf cRARhdt ARkl 38hed ()&}%h BPrissioR RIPIALINES BRAAH Yvad RAbicbredieS
(Dako). Tissue lysates fromup to Tive individuals were tested for each

nor mal ti ssuesanypes. fragy ovirpRNGaptepaRd hingxprces seoRignaNEEONGARD. ipasiMg of t he
normal ti Ssueg, %Fl yzed; see Fig. 4. NIH OVCAR3, positive control.In
contrast to normal tissues, high expression of CLDN6 protein was detected
in sanples fromovarian cancer and Iung cancer see Fig. 5. N H O VCARS,

t t CLDN6 fected
s 2O £l CLRBBHPLEF SRR AEKSH! Sl AR gl gt ot
(lzgncerl) VKN7 eXpaiéss fbflé Upglf;snﬁ&c(pdss)nv%tx(ogaNIHL@VCARGe(ro)zarldﬁPé‘arNex(r)rﬁmzl HCT- 1

col on can ric canc r
car (('JI noma) , fﬂ?‘%’ﬁl‘z%gﬁt %%s 6?%‘6831"8‘5 %%%% Wb@a @8]1%” Sarcer),

chori ocarci nopgy7 (BisWR éaﬁhl:@?,GNE@B (6360l A Cenit HaMa)rcinamd), PAR qﬂ@eeafal an
teratocarci noma); see Fig npl e 4. | mrunohi st ochem cal LHC&QI anal ysi s

of CLDN6 expr dhssiogHenAmAbr r?&FBtl Gldsgatal  gharigringmae). ¢ | BENGL @)
Paraffin- f@beéﬁﬁféc&bﬁéﬁa SRED A QNG vrfhn WHhto¥REiBomAe Weatigd. f or 1 hour at 580C

on a heating plate (H 1220, Leica). Paraffin was renpved fromthe sections
by incubating the slldes in Roticlear (Roth) for 2 x 10 mn at RT.

AL orvar ds {NBL38Gk AN RuliERBSAIHLRIPAC) ANRIALIDNY ldUhor? i 95%

80% and 70% enretrie performed by boiling slides
at 120C (15 psonmdldissukS ani gangerduGtissudst r at e buffer (pH 6.0) + 0,05%
Tween-20. Directly after boiling slides were incubated in PBS for 5 mn.
Endogenous peroxi dase activity was bl ocked with 0, 3% hydrogen peroxide in
MeOH for 1% nParaffin-dRibeddal tissue skctioms (@pen) Were ifgubated fprilhus ki $8°€ ez e

bl ocked wi th OOD e}atlte S(?Ilumziof‘ leéﬁ:%).fpgraf%(r)l wésn réir;[loved from the sections by
incubating the slides in Roticlear (Roth) for 2 x 10 min at RT. Afterwards the
sections were rehydrated in graded alcohol (99%, 2 x 96%, 80% and 70%, 5 min

each). Antigen retricval was performed by boiling slides at 120°C (15 psi) for 15

20 min in 10mM citrate buffer (pH 6.0) + 0,05% Tween-20. Directly after boiling
slides were incubated in PBS for 5 min. Endogenous peroxidase activity was
blocked with 0,3% hydrogen peroxide in MeOH for 15 min at RT. To avoid non-
specific binding the slides were blocked with 10% goat serum in PBS for 30 min at

RT. Thereafter, the slides were incubated with CLDNG6-specific polyclonal

25 antibody (1pug/ml) (ARP) overnight at 4°C. On the next day the slides were
washed with PBS at RT (3 x 5 min) and incubated with 100 pl of the secondary
antibodies (PowerVision poly HRP-Anti-Rabbit IgG ready-to-use (ImmunoLogic))

for one hour at RT. Afterwards, slides were washed with PBS at RT (3 x 5 min).

Final staining was performed by using the VECTOR NovaRED Substrate Kit SK-

30 4800 from Vector Laboratories (Burlingame). Sections were counterstained with
haematoxylin for 90 sec at RT. After dehydration with graded alcohol (70%, 80%,

2x 96% and 99%, 5 min each) and 10 min incubation in Xylol slides were mounted

with X-tra Kit (Medite Histotechnic).



RT. Thereafter, the slides were incubated wi th CLDN6-specific polyclonal
antibody (I ng/m) (ARP) overnight at 4C. On the next day the slides were
washed wiwp 2PBRIIIRT (3 x 5 min) and incubated w th 10@CEFEPRGI10{0MEH62
secondary anti bodi es (PowerVision poly HRP-Anti-Rabbit 1gG ready-to-use
(I'mmunoLogic)) for one hour at RT. Afterwards, slides were washed wth PBS
at RT (3 x 5 min). Final staining was p&t formed by using the VECTOR NovaRED

Substrate Ki t NSt e Brokdi® BxpEGiar wisaRcAbR! ihesy OB iRGANMRAlyzRR Gkd ONS Wer e
counterstained with haematoxylin for 90 sec at IY-ZT After dehydration with

graded al cohoFig( 70%he dmlomaks visileaincPapgsss, Juedepumzandkidney raresihdyicubat i on
in Xylol slid Ciﬁ‘{tg\s,a@gﬁgagtew%& c&&l&ast&#“eg_l\/em te Hi stotechnic). No CLDN6

protei n expressi etectable 1n any of the tissues anal yzed; see Fig.
7. The dark marks visible in pancreas, duodenum and ki dney represent dye

precipitates pot associated.w th |1 ul ar g [ . 0 0 nor mal
tissues, s roﬁ’g°°8§“§ ° ?oérélgeusés‘?wgshft 0:% é’ﬁf‘ talg?sglglﬁﬁ“ﬁéﬁ]\}\g@ng@g%v%g&g%& ?(% ssue
sections fromi{sad sestivhs dront da)C evariaf bdanteun (b)ciang evancef,cic) skim camacgd) ( d)
pancreatic cancer, .gastric cancer, (e) .breast cancer, uri ?ad['% bl adder

d (E()f§’ BePladfds

cancer (transPICEAYY @RI &aY regdly GANCEl Wi Gt ar
cancer l(sem' n@fﬁﬁiitic()ﬂaﬂt);elubﬁéiih&ﬁaﬁ Qﬂ)@&ﬂ/icasdf?bér, teotialar @ﬁ’évéﬁ(seﬁgd)n(am)(g)
testicul ar cancer (enbryonal and terato ;. see Fig. 8a-h. Staining was
clearly accenf‘tﬁﬁft‘%aa%r’tf‘r‘i‘éa”pP%@%C%%?'ﬁéh)o?s?wg‘nﬁp?eéngﬂ‘tbwé’ﬁ ial cell
popul ati of\§, WRRERASsRHIRREN SEidiRiRhs ARy HRBETMHGNAMe Rt BbhBrancel | s
were negative. These results indicate that CLDN6 protein is |ocalized at
the pl asna nedbhgrealignantespityelighcelt opulatiqng o whergassadjgeptiptianlend inetanal ysi s
of CLDNG expr ARk AR Al Wt he}aﬁeé. e bRE &) HatBRIRA OHTits protdd EDTA/ PBS
and resuspended Tn PBS / 2% FCS / 0.1% NaAcid. 2 x 105 cells were incubated
with a nouse isderabizesha theaplasiaongmbranepdmiatignant cellst r acel | ul ar domai n of CLDN6
(R&D) at 4C for 30 min. After washing cells were incubated with an
APC- | abel ed goat-anti nouse secondary anti body (Jackson |ImrunoResear ch
Labor at ori®s) Easmgle 5t FlovdFtametric Ahslgsis oBEDDNG exptdssioninr cansera¢alled wi t h
propidiumiodide (PlI). Analysis was done after gating on live (Pi-negative
cells) using the BD FACSArray Bi oanal yzer System

Cells were harvested with 5 mM EDTA/PBS and resuspended in PBS / 2% FCS /

0.1% NaAcid. 2 x 10° cells were incubated with a mouse monoclonal antibody
targeting an extracellular domain of CLDN6 (R&D) at 4°C for 30 min. After
20  washing cells were incubated with an APC-labeled goat-anti mouse secondary
antibody (Jackson ImmunoResearch Laboratories) at 4°C for 30 min. After
washing cells were stained with propidium iodide (PI). Analysis was done after

gating on live (PI-negative cells) using the BD FACSArray Bioanalyzer System.

25 Native cells were stained using a commercial monoclonal antibody targeting an
extracellular domain of CLDN6 (aCLDNG6). As control HEK293 cells transfected
with a CLDNG6 expression plasmid and untransfected HEK293 cells were used. No
labeling of untransfected control cells was observed, however, strong labeling was
observed in CLDNG6 transfected control cells and in endogenously CLDNG6

30 expressing AGS (gastric cancer), NIH-OVCAR3 (ovarian cancer), HCT-116
(colon cancer), and CPC-N (SCLC) cancer cells; see Fig. 9. These results clearly
show that CLDNG6 is localized at the plasma membrane of cancer cells and can be
targeted by monoclonal antibodies directed against an extracellular protein

domain.



Native cells were stained using a commerci al nonocl onal antibody targeting
an extracellular donmain of CLDN6 (aCLDNb) . As control HEK293 cells
transf ectwo 20100194499 CLDN6 expressi on pl asm d and unt r ansPETEPAIBKAOB cel | s
were used. No |abeling of untransfectgd control cells was observed,
however, strong | abeling was observed in CLDN6 transfected control cells
and in endogenously CLDN6 expressing AGS (gastric cancer), N H OV/CAR3
(ovarian cancer), HCT-1 16 (col on ca@la#Bs and CPC-N (SCLC) cancer cells;
see Fig. 9. These results clearly show that CLDN6 is | ocalized at the
pl asma nmenbrane of cancer cells and can be targeted by nonocl onal
ant i bodi bs di A pbiredcagjadl vompasitienkeamprisinggn anhibitastof exprefsioniand/or adtiyy of A
phar maceut i cal ,conposi tion, conpLl §i an i nhibi o] eSS 0 or
activity of & RSy anzlﬁFril’gvé'lﬁ?re\f\lhgearlciit'%g%ralghc}ig? En‘%b’ggl%etsi ggne%él(%rr%é{i s%g@éggé am no
aci d sequenceerepdzddeda hyclaic sl @hich omgrisdeithd nodeip racslesqodnee powrdng taci d
sequence accoydi 0 .SEQ | D NO of the sequence |isting or a variant of
said nucleic %Pg(éﬂg Q{gﬁdéﬁ?’g’ Se?‘.lenﬁésuﬂﬁaw 'f‘rﬁﬁréat??f’gsﬁff%%kﬁco%oﬂc??eaﬁelgg' clainmed in
claim1l, wherein (i) the inhibitor of expression of a tunor antigen is an
inhibitory nucleic acid, selectively hybridi zi to the nucleic. acid which
conpri se¥ jthemagpﬁce%‘i. CORBRRIRA A CRBI i‘ﬁgjpa?‘B. lgpyyerain a&thﬁlngf%“f’ﬁ& .
sequence | i stdnesQbn 8f ¥ Alrh@ Unti®én KAnGnAYRS I fucRk! RidSQMEANES hyblidzihglé bi t ory
nucl eic acid tgr eferably being selected fromthe group consisti ng@o an
anti - sense ol theprer agid vhich comprisesheraucleirppid sequrpgs aspording@SERABANRg t he
sanme or (ii) {)BP g{en&h{?ér{cé’rlisf?ﬁ BChI Ml ¥ saftl AHIEE 288 se@RAcd, Sh@hdtdrPody
specifically binding to said %qrmr ant i %gn. 3. A pharnmaceutical conposition
conpri si ng a Muclpimacidfpreferablyobeing selgaed dtomathei granel consising uef] &1 antgegnge
encodi ng a tugpr I K‘fﬁ’? [ [ (| 9600462 HE kafs 3L no
aci d sequence °‘é‘g°3‘;é%‘g§;53 nuE:‘%ialn%:ﬁ‘g’(:lg %%%Angréaseg t%e nugﬁgpc aci d
sequence accoinbibitgr bHaE Ry oD aN@mot apfigénhis @eguibnde spacfically bonding toasdidint  of
sai d nucleic aci diuiﬁegltéence, and wherein said ligand of a tunor antigen or
ligand of a nUEPEFYEELi d encodi ng a tunor antigen is attached to one or
nore therapeutic effector noieties, said therapeutic effector nolecule
prefer abg.y be/kr;])garf;‘}lagg%lcgllc%gl%kéitig }:é)nglg)ri(sgn% aolligand of a tumor antigen 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:
() 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,



cytotoxic enzyne. 4. The pharmaceutical conmposition as clainmed in claim3,
wherein the ligand of a tunmor antigen conprises an anti body specifically

bi ndi ng two=2aiohot4saor antigen or the ligand of a nucl ei ecampdoencmdl ng a
tunor antigen is a nucleic acid selec gvely hybridi zing to said nucleic
acid. 5. A pharmaceutical conposition conprising one or nore agents

sel ected fromthe group consisting of: (i) a peptide conprising the am no
aci d sequenceliipt nucleigraoid verich gtes for agfeptidet eommrismgtthgemingagidi saeucaes Phad from
said runor ant] . ri i f j i I:1y) L C id

whi ch codes ;}g}rn gggrg},ﬁ%[liogég%oﬁrrﬁél?’? Sal}{ ﬁ%egtﬁga%e?nd%g}ggc% %égu%ﬁggh&gtg%}é’ ct’rtajla?rmr

anti gen or ofdeavativewf seidhigen apdpti de derived fromsaid tunor antigen, or a

derivative of .said nucleic.acid iii)..a host.cell whi.ch codes for

pept 1 de comprdiDhPy el SHGHHES G SRR BB g B i PP OGFASPRTS ¢ unor
anti gen pept id@ofl@itigheer diraaiingPartligtnipaptide dérivge firond daid) tusmoy aritiggnwhi ch codes
for a peptide conprising the tam no acid sequence of a tunor antjgen or of a

tumor ant i ger'PEptiud &Vhirdy odesiior p pRptidsi QMPHIRiER ¢ 1@ AC1d SEAUCACE |3 tumor

presenting a REpid SradMREd antidéh fdpadaddrved AeintaRiaGMeNaRiged, a tunor antigen
peptide derived froma tunor antigen, or a derivative OF sai d peptide, (vi)

an anti body d¥) 7 celbPiesangag pPeptidgOBRIiEng the AmHnea¢d prqugrRee b APHPST #ethe
am no acid S%gﬁ&@@er%d Brom W RinoRiie8e br @ Herfative bEUIRI pdhilid,gen pepti de

derived from'said tunor anti ?en, (Vi1) an inmmunoreactive cell sensitized in
vitro to recdyiianantbqsyer Tckellaeneptor vihed binde taapepsida spaipesng Baming acd t unor
Qi) an ef risdnel Bl p kb OERBrRE LAE ol el bORAR Aefhvid 150 AR ugER. 2N
encodi ng a T amgigén,r eceptor that recogni zes a peptide conprising the am no
acid sequence_of a.tunor antigen or..of .a tunpr_antigen pept] riyed from
sai d tunor an(tvf1 FhimmpErE© Vesgeﬁldsefl ﬂﬁ%erd an tlrogté’r{ecg)(%rtt%rgi% éa’gg%néogﬁrﬁglgég?ed
sequence encaagido hyidaequentebla aghda antigahorcafiptunse antigea peptdedaivad ifobm
sequence accorg ng to SEQ Ig NO 1 of the sequence listing or a variant of
said nucleic % tﬂﬂlg{eﬁfﬁ‘@ﬁ‘bé‘n nd sai d tumor antigen

(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 S5, wherein the antibody is a
monoclonal, chimeric, human or humanized antibody, or is a fragment of an antibody

or a synthetic antibody.



pepti de conprises an am no acid sequence substantially corresponding to the
am no aci d sequence of a fragnent of said tunor antigen. 6. The

phar macewpealo/emwposi tion as clainmed in claimb5, wherePaTiEROIPSNIGZE IS a
MHC class | or class Il presented pe_ptgigdg or can be processed to produce an
MHC class | or class Il presented peptide. 7. The pharnmaceuti cal
conposition as clainmed in claim5, wherein the host cell expresses an MHC
nol ecul e which binds to the encoded peptide or a procession product
thereof.48. T i q Siyt:i . i g I &l i rein
the anti %’ody I'S rm%%gﬁ%tngﬁ?b%s ?Hrr?ig% dé%lhﬁﬂrlrlg%n}gbphlggrr%n? gbeg Vglriﬁ %olg\;/v?@or IS
a fragment of foam ofiathepangytioor mophylactietumr yadcintgody. 9. The phar maceuti cal
conposition as claimed in any of clains 5 to 8 which is in the formof a

t herapeutic or prophylactic tunor vaccine. 10. The pharmaceuti cal

conposi t i@n dehegihatmadutiaal @nyposfiioalaaiclaind ihan of daimssietol hfor meaini tragtiog
preventing a tunor disease. [11. A nethod of treating a patient having a
tumor di seaseCeYEHNgA BMYrdisRasst devel oping a tunor di sease conprising
adm ni stering a pharmaceutical conposition as clainmed in any of clains 1 to
10 to the patient, said adm nistering preferably inducing or. prompting CTL
acti vi t ylhgai Agrethpdiqf tsatingapaiiepthavigd [popdiseass pnbyighatgsk of deyRiPng gen
conpri sing anyaRt AReAE cImPRIHE AERinR: g GpHAYM A Bl Bbhpaifidh WiifiMed T i ses
the nucleic acid sequence according to SEQ ID NGO 1 of the sequence |isting
or a variant aw shrcldimud| i &0 deithe Patentnsad adminigtering prefopplty inducing Qpt hod
for diagnosis : Hon, ofr Ltarl f 3 { I, Stk t he
detection of %{ﬁ@? %I?é:gg?e?%rvﬁgﬁ%%lﬁ&o% t (ge}%qlﬁéarrﬁéﬁ?éd g#’ %ﬁ%gﬁgf&{nfgi; nggglrggnet ers
sel ect ed fronmantigen gowppsiogreni smineg acifl: seignce angededi by acinyclelei atid cliels for a
pept i de compr | 3Rl RE AMNC.AE | BFAUEREANA 10355 TR NBRY! Gfthe dehichod
peptide conprisi'ng the amno aci d sequence a tonor antigen or "of a tunor
ant i gen pept iliktinger a vathnt ofaidaaicktictacidreqante geh clags i MJCan ant i body whi ch
binds to a peptide conprising the am no acid sequence of a tunor antigen or
of a tunmor antigen peptide derived fromsaid tunor antigen,

12. A method 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 nucleic acid which codes for a peptide comprising the amino acid sequence of a
tumor antigen,

(i) 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,

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.



(iv) a T cell that recognizes a peptide conprising the am no acid sequence
of a tunor antigen or of a tunor antigen peptide derived fromsaid tunor
anti gen awg/20r0/09¥499a cell which presents a peptide conpPCIIERQIIIE106 NO

aci d sequence of a tunor antigen peptigde_derived froma tunor antigen, in a
bi ol ogi cal sanple isolated froma patient, wherein said tunor antigen
conprises an am no aci d sequence encoded by a nucleic acid which conprises
the nucl B.c ot methpdfordricsting eseuating temporsels jns patienticogiprisiig theadriReHieR of i st i ng
or a variant Q. akAniieha &ff’ﬁ@'q%ﬁﬁﬂ'd?@?% RS whithoddN fdr GeftpREPt i de
conprises an amno acld sequence substantially corresponding to tﬁe am no
aci d sequencecopfprigingr tag nasino ofcid agqieneenof aafinmajesntizen, Anddes %Bdafmtlde

detecting circul ating, t ql i j . kSl t k1 on of
and/ or deter rﬁorrlna?tnlg%l of A}F”ﬁé aglgé%@eb{:} %}aof?ﬁo‘?gﬁt?ﬁ%g%??gg}%d a\aﬁ?%ﬁ;e?g%ées for
a peptide congerived figmt éxid amarandgéid i @Gueingieal chmaplet eomtainiag br gespectechdf or
(i11) a peptide conprising the anm nq acid se nce qQf a. tunor t.i or of
a tunor anti gcé’ﬁtaﬂg’& fhﬁ%enﬂ’éart’in\geoa cfrf"g?ﬁnkgatluﬁlof gﬁ%rora{ﬂ&?séaglﬁ  ngr eelsiE %g‘? cal
sanpl e cont ai fidrhGai@patsdagpect ed of contai ning di ssem nating or circulating
tunmor cells or netastatic tupor cells isolated.fromsaid tient, wherein
sai d tumor anVhieR saigHITPLLISER CORPTSSS AR AFIY: Fl"(f’@e‘?ﬁcc&ffgﬁdw YRS ei c
acid whi ch coppf WhRS &B@rimqh@hﬁd@a@iadidss;egmw@co@ﬁﬁ@gﬁi SEQLID $BQ1IP O 1 of
t he sequence listing or a variant of_ said nucleic acid sequence and said
tunor anti gersepegses Hstingopipp ivaBant o4 saidi prsleit pd Seqpgasrc ands sk FHReY aptiesn
correspondin 1 : iStFthe WiRko
antigen. 14. gpi%ﬁde% Em%pgn%ll& Rl e b laro AT spBdifE cell

detecting netastatic ovarian cancer s or

met ast ati ¢ | wasif ssquenee otafrhgnént obsaithiumenantigeipr i si ng t he detection of

and/ or determination of the quantity of (i) a nucleic acid which codes for
a peptide conprising the am no acid sequence of a tunor antigen, and/or
(i) a pepti dé noinpl ofsdetmgting metastatio oveziad camgu eellseor piictastatigriwng eancérgpels or  of
a tunor antigen tide derived from sai [ | g€l 4o]] i cal
sanpl e i sol at B %ﬁﬂg?ﬁ PR etﬁeogetgér%ﬁgn&c?ﬁ d/‘és)g.l ergg{g%dé)ﬁtoqﬁ%é\/ﬁlﬁa%ng} (?lu r
wher ei n t he ceicletc adicewhich @odds Sstepeptidocapaprising the aeinofacidisaquescadef atomor

substantiall yan%)égnr,%lsl 01$ 1{)da g]e%ﬁllee Icgml?rfslmdg (B¢ an%?r%t e{cgc{s $equence 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:



wherein said tunor antigen conprises an am no acid sequence encoded by a
nucl ei ¢ acid which conprises the nucleic acid sequence according to SEQ ID
NO 1 of wheowdgwace |isting or a variant of said nucl @Ce/EReIG/08®GLence
and said tunmor antigen peptide conprisggs _an amino acid sequence
substantially corresponding to the am™o acid sequence of a fragnent of
said tunor antigen. 15. The method as clainmed in an?‘/ of clains 12 to ,

wher ei n t he bidolsgiacting denpirlegical sampls withjagsagentoyhig Msmewﬁfq%lymethem |'s
when the ti Ssﬁ{f%éeg«{] a%%g.ﬁgpé]ﬁldy@l@ aftfibdd Wg{éSr da &Otthe %Hwhmtlls% lbY dENPEESS

said tunor antli \ nucleic a encodi ng said tumor antigen. 16.
The net hod asandlaitheeqbantity @hwhish igtlodiestetingd and, V\/nerel n the detection

b1 ol ogi cal - sai g e A rahd o REREAEE b e AP hE < phiiick Wmepn,

bi ol ogi cal an agen eci e nucleic
aci d, the pephtdgnt tinkthantéiBiodyid, thh@effidestht aatibotijghe &l ckll whihelrell svhiah ibe

detected and/or t.he it f ich | 0.he determned, and (i)

det ecting t he'f§ ﬁ’ﬁ‘ftg‘g ‘@Fﬁﬂﬁ%&‘ﬁ‘@@bﬁ?h?%ege'{‘wé"dquant| ty of a conpl ex
bet ween the agent and the nucleic acid, the peptide, the anti body, the T
cell or the cell IS to be detected or,.the h is to be
det er mi néf. 1%he Tﬁ@o‘ﬁéﬁ Hatreddn clayp 18gw ?fe‘é‘l(é?ltpr‘f % Wﬁﬂ?&’é‘ﬁ{ (5P3°1 ‘F?elyé%ent
whi ch binds sigGieieacld/ cdnfprisbe am UhihGiucledtidel WhRHPKybSi@iea BpeolficaRnusbaot i de,
whi ch hybridizes specifically to sald nucl el ¢ aci (ii1) the agent which

bi nds speci f i @ugleis a¢ig, (lﬁe%eﬁﬂepﬁyh@dnﬁﬂﬂ%é&ecﬁﬁalé)hﬁ? Blaﬁjyemdﬁd?qqg)rlses an
specifically 1fib5@) ﬂn@iﬁggﬁééﬁicaﬁ {d s):nd Oﬂl%n@é} &R} thehbah wtmdholﬁna%%eelﬁ& glt& y to

t he anti body conprises a specifically to said anti body, or
(iv) the agenthe wntlquymmseqoemepﬁldpabln91ng @p@qn@caﬂydelspldcmpdsseg @v)cthe |

presenting aeagﬁgmvﬁfsh bo%ayeﬁ@mﬁ&lwg dPeeH & gg&geé DRel %géswﬁlégegga%@k ng the

am no acid seduence of a't tigen pepti erived from
antigen. 18. HateeamenHlCamolebale amditherpeplide confpgising the7aminhexcili sequdnee afj@nt

further conprj ses dete | e I nostic test kit which
conprises an Shi" % Vegpeoé??a&%mma&cg%? i) a nucleic acid which

codes for a pepti de corrprl sing the am no acid sequence of a tunor antigen,
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 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
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



(i1) a peptide conprising the am no acid sequence of a tunor antigen or of
a tunor antigen peptide derived fromsaid tunor antigen, (iii) an anti body
whi ch bi e 2bw/m449ept i de conprising the am no aci d sequ&aTAEPRI10A0L062TDr
antigen or of a tunor antigen peptide erived fromsaid tunor antigen, (iv)
a T cell that recogni zes a peptide conprising the am no acid sequence of a
tunor antigen or of a tunor antigen peptide derived fromsaid tunor antigen

and/or (v) a ad sequencenoipe deagment af sapttimer awfigsni whergin e agsntBrefastly

sequence of %H%n%ﬁ&és%%te@&[?feh%l.de” ved froma tunor antigen, wherein
said tunor antigen conprises an amno acid sequence encoded by a nucleic

aci d which conprises the nucleic acid sequence according to SEQID NGO 1 of

the sequgce M%géfq?gveh%h Bindd 2ot GRS hE bt ol §e§g%ﬁ:@%?.aat{ﬁﬂ1)?§ai d

tunor anfi'gen pe conpri ses an am n sequence s antia
cor r espondi ngarttigett hecariunaacindgsegppade derdfed drdm saidntunboraitigen, dvhieremm said

antigen, wherein the agent preferably further cq i,ses a detectabl.e | abel.
20. An agent WHE ﬁmbgeﬂgzémlpﬁlg?i ?Ileﬁqllnaea%&]o?’ﬁ%?rg’le ﬁag%)c%gsbgrﬁ H%cq%{ﬁiaalds‘g%lﬁ}énce of
a tunor anti g&mpsetheanucleiDici@Requ@ace pepidittetod SEQVIEIND: dnof thedsetukoe

antigen, wherein said tunor _antigen.conpgrises an am no acid sequenc,
encoded by a MRESAT@ Yeiart whised ’g‘if?%“r P18 SCHPFRECH GB éFJB WEOH @%%fgeﬂ??é‘se

according to aipristd MOamindhcilRqeidel @GBRankiblfy icBFespbnding/ & it bmio &ad d
nucl eic acid sequence and said tunor antigen peptide conprises an am no

aci d sequencesequisse fha fpgnyent of sedpymar 1ghiees. phereimihsorases reksrpledtanof a
fragment of sgjloby rﬁ%r%?%érgﬁy a MBSIcRIngl, thigneRg SimdY & 1fmaRlXd 'aﬁtilﬁﬂlya a

anti body, nore preferabfy a nbnoclonal, chimeric, human or humani zé

anti body, a ffragpmonofl asfantihodymrialsyathetirangibadint heti ¢ anti body. 2 1. A

conj ugate between an agent as clained in claim20 and a therapeutic
effector noiety or a detectable |abel. 22. The pharmaceutical conposition
as cl ai n2t i nAznyjugdte béteeensanlagent at@lairhérkinrebaitn @0 and a teadpautat ¢ffectommondty cl ai ns
11 to 18, theordérﬂae%g%%feilgt{ est kit as clained in claim19, the agent as
clainmed in clai ., or ile conjugate as clainmed in claim?21l, wherein the
tunor antigen conprise the am no acid sequence according to SEQ ID NO 2 of

the sequ%l.ce Jl'lixeslg}ilarx]xgac%{ltic%l \égr%(?sri]t&onogs c zghlgd ?nm.arpyoofa &ili(rjnssle%uﬁf %% 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.

23.  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 ovarian cancer, in particular ovarian
adenocarcinoma and ovarian teratocarcinoma, lung cancer, including small cell lung
cancer (SCLC) and non-small cell lung cancer (NSCLC), in particular squamous cell
lung carcinoma and adenocarcinoma, gastric cancer, breast cancer, hepatic cancer,
pancreatic cancer, skin cancer, in particular basal cell carcinoma and squamous cell
carcinoma, malignant melanoma, head and neck cancer, in particular malignant
pleomorphic adenoma, sarcoma, in particular synovial sarcoma and carcinosarcoma,
bile duct cancer, cancer of the urinary bladder, in particular transitional cell carcinoma
and papillary carcinoma, kidney cancer, in particular renal cell carcinoma including

clear cell renal cell carcinoma and papillary renal cell carcinoma, colon cancer, small



23. The pharmaceutical conposition as clainmed in claim210 or 22, or the
nmethod as clainmed in any of clains 11 to 12, 14 to 18 and 22, wherein the
tunor di skexe10/w449¢| ected from the group consisting of @CamPacLO®ANNGEr, iNn
particul ar ovarian adenocarci noma andggvari an teratocarcinoma, |ung cancer,
including small cell lung cancer (SCL&) and non-smal | cell |ung cancer
(NSCLC), in particular squanpus cell lung carcinoma and adenocarci nong,
gastric cancebowdhr sareer.c aprdeding heassgr @fcg}l‘f‘cellle,u“bah'&r patirylar gymady bogyel
cancer, in pajdeh6dk@iom2R adhblarGRbihd BPIR iffith, SKRARYEmESbhal CafcSHonATR,
mal i gnant nel anoma, head and neck cancer, in particular mali ?nant.

pl eonor phi ¢ aplesestah cherigearsinema, gerigak ¢angéra fessguiardanter sy pastieulagfgsticular
carci nosar coy,Rbhg Ehiaf i HAUREyAc [eBfulr ARLY. B8R pdrer
particular transitidnal cell carcinoma papl‘i ary carcl nona, £ ney
cancer, in pasaid telremasendorcetiercofrpcéiaahiy ovadhn dancgr, direacance] nctagtatid cel |
carci noma and papil |l ar ren I elll carci noma, colon cancer, small bowel
cancer, incl uaYaﬁlangg}%%/arn d?é%?slll YR particular small bowel

adenocar ci noma and adenocarci noma of the ileum testicular enbryonal

carci noma, placental choriocarcinoma, cervical cancer, testicular cancer,
in particular testicular sem noma, testicular teratoma and enbryonic
testicular cancer, and uterine cancer, and the netastatic fornms thereof,
preferably ovarian cancer, |ung cancer, netastatic ovarian cancer and
metastatic |ung cancer.



