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WD 2004/ 047863 PCT/ EP2003/ 013091 GENETIC P
DI FFERENTI ALLY EXPRESSED | N TUMORS AND THE U wm“\“\
5 Despite interdisciplinary approaches and ex

Uy RfoLlasRi@al therapeut i c procedurespcgg@%%%a%%aogl

stil anong the | eadi ng causes of death re recent
therapeutlc concepts ai mat-ihcorporating the
patient's immune systeminto the overall therapeutic
concept by 10 using reconbi nant tunor vacci nes and

OlGENETHTE BHODUCTE aﬁmmmmmﬂfw am%mdm herapyMoAs anD
pr. [ t he success of such a strategy is

t @ﬁ%&%ﬁ%ﬁ‘of tunor-specific or tunor-associ ated
antigens or epitopes by the patient's imune system

shass, I ectal Juneti e, AD are Locke. | DLATUSNLLADALLY use

smfstgmwiwlftbﬁraheuthnmad@rx@rﬂ, cedneend are still

ordnidy Thgse dig afdg.ﬁl%ncecc‘al.?éré?s dugs tQG8NELI CMore  recent
alterations acquired during tupor devel opnent and

r ESARAP Ui %m%feptaﬂf s M N2k henoBrPEFARLNENtHE Patient’s

quUadrdrad | wbyemr igtant 4 Hat bvekmal tt@fe&dape’ﬁﬂﬁﬁ%@ﬁcept by
structures in,the anﬁer cel Tunor - & i.at ed

stHUSr && COFHRRL i ™R c}%a%?én?%coaglh 2&F0Yy PREcitic
spe= fimed neuok aﬁn&nmxﬂodwethamapyhaﬂbopr@geqhnsite for

arg d eLLEEdst Q ASs { WY0L- a8SOR] nttgx%gﬂ?ec ﬁﬁlg?on of

speci frc recognition of tunor-as 00|ate I gens
i aes et il Groanguheno? 88 ogeehadi sRE1dANEhodr €plweres

f%ﬁﬁﬁﬂgﬁaééﬁléﬁﬁeéCPﬂﬁ@ﬁéegygﬂéﬁswh65%+eﬁﬁéc@@§+fﬂnctlons
| ynph oc%%es recogni ze the prqocessed anti gens presented

orflihe WOl eBEl ed THRLVFR MG 3] ore MR & Bednpat FBPFi t yells
Sanczﬂrmjla)e)lw asseslﬂﬂezand Isubsaspadtd el y, wWiidne B their

d I
TERBER LGP AT U L0 BRI TRLEGHS " are e

pdnentlgenetnnlcablmheﬁapemslcmaaquNQanedotlngnDrtumor
asfArd Atk ANt gegs resyhts frigmdhe Jlgaf th%l &hel?ﬁ the

recognltlon of antigens on neop astic c
i T Syt efl egdg 1 6atAECLNi t PhL |qj%ﬁr5¥lfc%/ttlo‘f%l>d c caltered

efl@cd @il fechapiaasuagd, iin t hPr esemeer of cEth@' perrumor-
(H%gé%Clggl&agggugéépégaékoghgf k?gdcagce %%e recognized
by the specific immune system of the tumor-harboring
host are referred to as tumor-associated antigens. The
specific recognition of tumor-associated antigens
involves cellular and humoral mechanisms which are two
functionally interconnected wunits: CD4" and CD8" T
lymphocytes recognize the processed antigens presented
on the molecules of the MHC (major histocompatibility
complex) classes II and I, respectively, while B
lymphocytes produce <circulating antibody molecules
which bind directly to unprocessed antigens. The
potential clinical-therapeutical importance of tumor-
associated antigens results from the fact that the
recognition o¢of antigens on neoplastic cells by the
immune system leads to the initiation of cytotoxic
effector mechanisms and, in the presence of T helper

cells, can cause elimination of +the cancer cells
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WD 2004/ 047863 PCT/ EP2003/ 013091 - 2 (Pardoll, Nat.
Med. 4:525-31, 1998). Accordingly, a central aimof
tunmor immunol ogy is to nolecularly define these

styaictgy£8 474w nol ecul ar nature of thesgc%pz;@tpiz%gs/omogl
has been enigmatic for a long tine. Only after 5

devel opment of appropriate tldntng techni ques has it
been possible to screen cDNA expression |ibraries of

t U Syt edRiGi-caf’ef - f of : 22RDP L assbtI Bt ed Pandrgemo lyy
anrintzidlg tdien t inQEttu&UrUCtlﬂﬁr@%onog(yyt 90Xk Tmolecularly

Iy tes van der et al., Science 10

DB e80T r0F B5 S Re i Aee RO fy natute of these

aLHrdargerb.od”la&B Ksahienegmatic forra Ophg. thmeunohly after
7), @S, To thi nd, .

expr essﬁ%nn %9 %f éé&\g/)é]?iea%?eﬁgroe&%fgr ang’ PREAYEEingt? S

t iksgare QﬂGSlbé@orﬁﬂ naatkegnexgssedpasspionei hisofaries of

SuidrRid £ é?s@é&ﬁ&@ﬂ@aliWBQeft:flﬁrgrOfaﬁsécf&.aatteﬁﬂ éﬁg%ens by

patients, namely CIL clones W th tunor-speci f SI's
paN s NG tB?rcutFaa’Eg%‘@ aftt ARG ES esOher €MATIFHD T

f dryndrd e s t h@mspemahved@ﬁt | en$ge20 dth rmacent Sc_lence
A 1364'9'”’f' pl | of anti gen have been defi,ne n
:ﬁlrous neopl asi %}3) t hesé app é(acheéls’l ﬁomevgrlrcfli]r@ ing
praoiiesnitidadzess f ofSadmitn gert | @ddnt,i f iGmatzd.on Opiim .t h&mmunol.

cl t S e b a .
S o rore (1 TR ehy Lo e Bady csPp efprgssion
clldar fqonivpae eprerasedl Ifrdmyifmgsal rewnyr advismewl and

Caﬂﬁﬁﬁnbf%éﬁﬂmgﬁr %&p@%%@ebnd|§§te Bt AN S LaNgyitable
| ead, for xagp to tolerization and anergi zati on

ofSYPL 1 sf P CTRAT npS PRt eDuF E@Mopathgnts, namely
dicGHase;lorespecipth y these-specifici twslwhl phteewhd, or

c Oeff cti recog nition st. from .
acuisr atln feu;%ran?gléertlglsre ef:urrefhjt Jpz.ﬁﬁ?e or “cloning

sttlltﬂ e@&rmﬁt,tl\rﬂ)tarskeltgqo“ra)duced any solid evidence of a

real action of the previously found and utilized

tunor-associated antigens. Accordin it cannot be

r ifedr8EENEhateads pR ofeilitd PdvicKitg %goﬁpéﬁé@@§ i Mmebeen

rQ&ﬂQﬁ&ﬁS are Rﬂﬁﬂiﬂkﬁn%ek@ﬂﬁ%Ha%tr%@tuﬁﬁése|taﬁ@%oﬁ%ﬁes

2 4&%ﬁ$§6§n§t%$%é§%%3ygigg%é g gntlgen ldentification
in the classical methods illustrated above are
immunoeffectors (circulating autoantibodies or CTL
clones) from patients usually having already advanced
cancer. A number of data indicate that tumors can lead,
for example, to tolerization and anergization of T
cells and that, during the course of the disease,
especially those specificities which could cause
effective immune recognition are lost from the
immunoeffector repertoire. Current patient studies have
not yet produced any solid evidence of a real action of
the previously found and wutilized tumor-associated
antigens. Accordingly, 1t cannot be ruled out that
proteins evoking spontaneous immune responses are the
wrong target structures.

It was the object of the present invention to provide
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- 3 target structures for a diagnosis and therapy of
cancers. According to the invention, this object is
achieved by 5 the subject natter of the clains.
AGROT Ay d dde i nvention, a strategy f@ETt/ﬂ%%'o%Wo'i%om
and providing antigens expressed in association wt
tunor and the nucleic aC|ds-cdeng t herefor was 10
pursued. This strategy is based on the fact that

pAHAAN arsgeHEs i chf @ e @xpdeageadsin adndrghherapy of
SQ%deﬂ% manner, e.g. exclusively in colon, lung or
ki dney tissue, are reactivated also in tunor cells of
the respective organs and noreover in tunor cells of
1R atdmting ssueshénianeeactopi c tirid farjsddehs maheéeved by
Fi.nst, r es i as conplete as
p&%%i <§%€3#H§?§§}§%3%5n‘§%%cu ic genes which are
t hen evaluated for their aberrant activation in

diffesentn %ua?@r $hRY i 8XRHEIShoN aan@éﬁ'f‘@ég}pyfg?a@%legftl%gllng

SpeC|f|c CR. Data mning is a known het
daé}ﬂ|E?W\ﬁjgd%fﬁﬁroﬁn5é§88?ateé@r§§ﬁ§§ i %%OClatlon with a

cammlrrtloazm Elhégt eglceeichowersiltcf@@%fglpttngﬁe%r was
nor ma | Dr.arl,.es are us Su r e
RIRE B P -l S cthalbe g7 £ 5 e B it e thet

as;ampldemxt hadende 2bhicmai areg gepessaed in organ
Eggg [ chnmitt et el Re
2 2c Sﬁ% h g‘&%§ Vgéen%t Z|es)?éeltus J\éul%} Prlgchgklg?P ZLunog or

SdfLngan, T b5 E8D. are1goRcigcraiad eakso an tumgkesells of
RQ:She 69e§9§5tﬂ38 %QQ%)HS ThedcanaeRivedf fhe dumentioNis of

as prove 30 nore successful, however, is
DARRE B HTUSA naias HORORG T P el eLerBRACEN y nanner

extireat,i nglaald mgamgsppebﬁueesgeaeﬂmﬂ tehsﬁ‘n complete as
evaluatln s§| genes &or expressi on.

TRESHvVenti Sh thus FEPEPesCi N e %be%? ﬁgngsstwgﬁ%@yare
f othardenevkyiagedi ssige- speketiic gobmeyaditf fenentivatign in
expressed, i n IS. pai [ dat.a

mxc% ng, ofJd p&%ﬁ%‘g se g &gﬁtéﬁlﬁe%% y@eesgl I? rseans of
wi 7€ SAG oo RT0FES63 /aEPQGOBPGlSB@l aq kTSQ}'H’secﬁ‘l?etﬁ’IOd of

eviad drad i Mgl PbOlRS BF ¥s SXPELt dBNG@he § " WBH the conventional
strategies, however, transcriptoms of normal tissue
libraries are wusually subtracted electronically from
tumor tissue libraries, with the assumption that the
remaining genes are tumor-specific (Schmitt et al.,
Nucleic Acids Res. 27:4251-60, 1999; Vasmatzis et al.,
Proc. Natl. Acad. Sci. USA. 95:300-4, 1998; Scheurle et
al., Cancer Res. 60:4037-43, 2000).
The concept of the invention, which has proved much
more successful, however, 1is based on utilizing data
mining for electronically extracting all organ-specific
genes and then evaluating said genes for expression in
tumors.

The invention thus relates in one aspect to a strategy
for didentifying tissue-specific genes differentially
expressed in tumors. Said strategy combines data mining

of public sequence libraries (“in silico”) with
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bench") studies. According to the invention, a

conbi ned strategy based 5 on two different

bi oi nformatic scripts enabl ed new tunor genes to be

I dentddd e 4 7ldwese have previously been @bqgﬁpbb@@/@q3091

bei ng purely organ-specific. The finding that these

genes are aberrantly activate#i Tn tunor cells allows

themto be assigned a substantially 10 new qualit

wiHP St onaP VRABREEBEI onsBP RN B TRIR QL et a (“wet

I meatdHon, s ddeises L unor - associ at ed genes and the

genetic products encoded thereby were identified and

provi ded i ndependently of an i munogenic action. 15

Tt?e:ctonﬂmmgassocitanteedlmmgm i dentdarfdiececacsordtagyt ased
[ ti n e nc a,

P e e

coniast | ggnes (hy dPhuddentidded . V\thﬁS@oﬁ‘gﬁW%eﬂ?r@VlouSly

nucd &l ¢ AGIsd FaQUeEN S e t 2D

conS|st|ng of %gf gg s%§§§8qn%%9g& ngﬂgg §%9'117 The

anfd- o195 BéFt etfer H@Qtersvea¥€?1e|a€81?fra(ll§)lya aeeivrked in

acihovhi €d1 hybeidowes t\Metnh ttcheaenusbgign@@l g gfubls@hntially

under str# ?ent gﬁng (+¢). a ﬁuc el c_aci g whi.ch c

i ' deg@hdrard é1§‘|o°ec9t°”ta‘ol Ju%‘i’tejr%n%tl cgprgsng to

(a)heor #dwenUmmm (dxhaseuctemcragsdowhatadi sgenes and the

comm gh%ttsheeﬂgsésact%%&bqf (Bre (Peffiffdd and

Ima prefe nbodi nent, a tunor-associ ated antigen

i qerRy¥ded @&Qﬁ%ﬁ@ﬁ@t% 3 VERPRRY $EC aAC B ho

acid sequence encoded by a nucleic acid which is

sel ected 30 fromthe group consisting qof SEQ ;

1-9e 4FIRRr-aggo64atel ‘%719%% iij@%tllr‘?l& u??%g’%lng to

gnmﬁ@rrﬁdenEHbmdhaaetanaamﬂnu -asishcs adeehant egended by a

|dentif1ed %C%Ofdlﬁg fo t@e |$gfgé%%@ c%qggiseghgn group

amno acid sequence el ected FTom [ he group

coristsnef oFEQ(RD 35 NMs:leicl9acds- 48high- gm@BGEises a

90810 400 W20 103cotldfice 1110106:od18 130 12%  oroup

124, and 135-137, derivati ve thereof

W)
200N DUEER pef/ éﬁiﬂ)o@oﬁ@@gll 85 4fnedor e3bmt?, 84, 117,
| nvedt oo, g%nepaktyorzel@éﬁﬁvawlwetu&ee@ff (b) a nucleic

t unoy - assaci. at anti, gens I dentified ac ordln th
i enti oS o%yﬁﬁﬁgé &F d%fFQaﬁVV%snt Fé&f 'OF (a)
under stringent conditions, nuclelc acid

which is degenerate with respect to the nucleic acid of
(a) or {(b), and (d) a nucleic acid which 1is
complementary to the nucleic acid of (a), (b) or (c).
In a preferred embodiment, a tumor-associated antigen
identified according to the invention has an amino acid
sequence encoded by a nucleic acid which 1is selected
from the group consisting of SEQ ID NOs: 1-8, 41-44,
51-59, 84, 117, and 119. In a further preferred
embodiment, a tumor-associated antigen identified
according to the invention comprises an amino acid
sequence selected from the group consisting of SEQ ID
NOs: 9-19, 45-48, 60-66, 85, 90-97, 100-102, 105, 106,
111-116, 118, 120, 123, 124, and 135-137, a part or

derivative thereof.
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nucl ei c acids coding therefor or of nucleic acids 5
di rected agai nst said codi ng nucleic acids or of
anti bodi es directed agai nst the tunor-associ ated

apid %@sl/iodle;@dji ed according to the i ”V%tri/g@2%3/013091

parts or derivatives thereof for therapy an

di agnosis. This wutilization ay relate to individual

but also to 10 conbi nations of two or_nore of these
afthicg MBS SeRyné PVBRAR OFr &ffead, Lyhuee b2 ke acit@s,the use of

antirndiesodlded hAt0gensNboid®iti &l SAckBrding to the
caonbi nation with ot her tunor- associated genes. and
antiVGes For i adtiosiR3* ther 3py %ﬁHVBFb&gEsstESEFPSP. of
1muRrlefier r ext idisseases rigor thetrledioapy candodr diuagedsi sacids
ar t hose i ' one:. or e of {h . .
PRSI R BT hlfLetc paids, PR OF
i mdntiashi e e Balesdtadiel padipsdssedher albnoomralispociated

exepets Zaheridyentionah§orsetrtesntenbichebs parts
aci ds 'and genetic products which are expressed in ,
asdocieri ot Weh Aheranrbr fo& Ithempnsraér AvpeNOphE. This

| AMENt 2t el atrepy t orgeded | CePr odugi siduble. baducl algo to

aci g(ib.an proteins or._peptides, which are groduce%.b

alg< eldlagtp]ﬁrﬁ ng°tspliCe V& i aliPEF ofPknoiSSGendd &ng)éns’

alfwered drrainsE atgoantis) nguealleecnateivds opentibedteng etc.,

[13ehe | Sl DU fnaspegtsL ey | BYRBLLOR; DRI 31€R b2ndd cumor-
S eic e

nucl el C' acl Ich conprise a nuc acl sequenc
sl AR febnoehesgrand covsigansngfer stp@reks, therapy

acHY B A SEQADINOs: 3-5 of the sequence |isting.
Moreover, in this aspect, the invetion relates to

proteins or peptides which conprise an am no acid 35
seuenser &l eckedsbsomdrhea gragpapgnsdrsiioy afaghesis are

sequences according to SEQ I D _NOGs; 10 .and 12-14 of t
s:%hoesnecellni SVF‘FT&.}] T?}réespciri ceovari %ﬁt %hb? ttﬁlénolrn\?%r?ﬂ%%ted
camtbegersed abooridi ied t @admrdinention @ t dmyetng ifagy  are

VQ 2004/ 047863 BOTL ER2P03/ 01309dna1 B, kgedosts. and
t herapy of tunor diseases. In particular, the
invention relates to the am no acid sequence

aceky di Mg h 01 SEQ 1 B Nee140e6f tbhauseatenaeids and genetic
products which are expressed in association with a

tumor cell.

Furthermore, the invention relates to genetic products,
i.e. nucleic acids and proteins or peptides, which are
produced by altered splicing (splice variants) of known
genes or altered translation using alternative open
reading frames. In this aspect the invention relates to
nucleic acids which comprise a nucleic acid sequence
selected from the group <consisting of sequences
according to SEQ ID NOs: 3-5 of the sequence listing.
Moreover, 1in this aspect, the invetion relates to
proteins or peptides which comprise an amino acid
sequence selected from the group consisting of the
sequences according to SEQ ID NOs: 10 and 12-14 of the
sequence listing. The splice variants of the invention

can be used according to the invention as targets for
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5 listing which is encoded by an alternative open
reading frane identified according to the invention
and differs fromthe previously described protein

seenn (0EQdPL NGO 9) in additional 8pcankpooasi/@s3091
at the Ntermnus of the protein. 10 Very different

mechani sns may cause splice-varfants to be produced,

for exanple - utilization of variable transcription
i AT d ddempry (R 1TumRY oh 53R ti onal exons
- conplete or inconplete splicing out of single or

t or_nore exons,. - splice.regul atqor sequences . ,
AT Ui i at FBR CUBPELPEn "6 Eerat | RS of B, 2cid
doesveasepbororddngequengeg) ,ID Noconpd eb€ the sequence
aﬂf@ﬂﬁﬂ (%hfgh'fgréﬂkégg&egfegn QﬁESFSQtEQE'SEQQ %%a%ing
gene results 1'n an altered transcript sequenc .
(Sfpramee vagnEnided Regerdindntof the 25ngpntéenvandani ffers
| Eddie 1881 BReOfolibsyalieaied peRuysnae id e§¢k§&§n¢@ BEQ ID
altqreg protein which may be distinctly different in,

t A st 7 lctlr @38HF 1oqadt i oh #PeRPt RE1AST iadi ndhe pMott&iinus
Twbreras saeitadiad, splice variants may produce
tunor-associ ated transcripts and tunor 30 associ at ed
proteins/antigens. These may be utilized as nol ecul ar
mafekeyr sdhbDtérémt detkehninpgst meyr ceides smblicé ovariants to

t ' ar [ unors. Detection of tunor
Cglﬁ”fdcfe&, ﬁf}eﬂga 1d

or_ exanple in blood, serum bone marrow,
sput umUbrloifcdi a0 | @fagearbalii ¢y Werredy ionsl @hd iniigdgaion
35 biopsitass nay be carried out according to the
i nventign,. for exa e, after extraction of nucleic
L as BB ERT b A W AT

vaf i anteaec tfd corolinganpdletet | siebicimg pauti caf agingle or

pairS(g éﬂ%gﬁ%g&éﬂé&éﬁ%2004/047863 PCT/ EP2003/ 013091
- 7 suitabl’e &% oli‘gonucl eoti des at | east one of

whi ch  ditlridese t oegivé ategi onegfienhesspilceredr ivdit  whitelyion
is tunis@asseel ated updes, stihngent CH@Q!tb%%%r/acceptor

According to the i1 nvention, oligonucleotides
descr i BE&AYBIC i s

- incomplete elimination of intron sequences.

Altered splicing of a gene results 1in an altered
transcript sequence (splice variant). Translation of a
splice variant in the region of its altered sequence
results in an altered protein which may be distinctly
different in the structure and function from the
original protein. Tumor-associated splice variants may
produce tumor-associated transcripts and tumor-
associated proteins/antigens. These may be utilized as
molecular markers both for detecting tumor cells and
for therapeutic targeting of tumors. Detection of tumor
cells, for example in blood, serum, bone marrow,
sputum, bronchial lavage, bodily secretions and tissue
biopsies, may be carried out according to the
invention, for example, after extraction of nucleic
acids by PCR amplification with splice variant-specific

oligonucleotides. In particular, pairs of primers are
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5 purpose in the exanples are suitable, in particular
ol i gonucl eoti des whi ch have or conprise a sequence
sel ected from SEQ I D NOs: 34-36, 39, 40, and 107-110

ofyo the sapanee |isting. According to “ﬁ’%T‘/‘E\P@'@tO'39’@13091
all sequence-dependent detection systens are suitab

for 10 detection. These are; apart from PCR, for

exanpl e gene chip/ mcroarray systems, Northern bl ot,
RNASE ot @6t i 6 19985¢d eorbaE sanatot herst pne of which

de;tlercds Ofio SYysé erfﬁedlamebbm caﬁ%m%ptlha{ehde%@rzbh@? mslch is
Se on a spe ri zatl on w a eas

ot s Tand < Fefbrl hdiastt aepicLhiihoe A rding

Hdmevéhe tiumem t iced Isohngoahsbebeldeseaﬁaxtra&mﬂfdfog this
8@ sl.envg.%tlglqe bé’xa@x%l %dla%% V\@ ?Paf)fgognlr%ep%gtlgular

|c epitope  enco the spl'rce variant
amllkﬁﬁﬂl&lﬁm‘yliﬁss priheisdy edlaoye usqrng damp dirfreuniaz atsiegwence

pejd 1l dhase W £y as 80 20p SRESE f 5e-58r 581 dy8pl be® 107-110 of
variant. In this aspect, the |nvent|on relates, in

pa}'rfter cBPIreNES &éﬁﬁl@é’s vém%r Wgeter Qonpingenpion, all

éﬁﬂéﬁéﬁﬁbﬁﬂOﬂbSEGtthW3Wstéﬂé1%xe11éuﬂﬂ5ble for
#é%a d 137 t he_sequence | i t chﬁnd speci f

€ wh %S%rgrsfréggé& Pt ook 5T ngpglFoﬂene

|rnhmpémmannanmaa’parswambaﬁby thﬁoahhaon acHﬂSﬂwhoseRNAse

e%fcﬁd‘@&fér@ dséééngtlyR% ffergpt Bmmhe fmf' YDt 1 on

of" the genetic pr ch'is (are
pr%\bﬁk%@ﬁlﬁaﬁéalltfhyc@@mpél W%cﬁleéﬁc@flophelstmﬁd on a

ceéﬂescwlw anbeQahegtm@M beyigaH ri gd outefrere QHe30 splice
le isolated fromt atient or as inmagin

th
|n‘f %\FéhtoLFs‘?%FJa%’rﬁ ni'8t ?é AP0 ot BE G aHa ?VSHrt&umor
dicgnost may usdbid itdey, ds’péttedvarclca)rﬂdin@awmgtheWWﬂVent1on

al,tere j are. tractlve targets
[ g no?ﬂg$%%§gg$he&§6% opes S tre |nvenFPgﬁlﬁﬁ§ be9§§0pe
ute'nricz@fby ttduegetp nigce heepapanti claliy atideodies may be

BY t'ul%qq{gﬁsf@f Imhﬁmgg%Xbﬁifégk Qf’esss' ¥Rich are

|nnunothera anti’bodi es or
r SSRRYHE 2 s%PFc@a\}éir |5d?ﬂtlfé?)eH?FiLén pi tidpeshy eaV\DECt the

200 37863 E@Wa&;%@oylﬁligﬁgitlcﬁlaﬂﬁ()pﬁéVfﬂé@tldes which

transferred here er__ant

At Bo B R B8 eher SPee &F o o8 0 EAnd Bt oifdar §° NOs:

t eichridd ogiléd -l opuni 2Zat | endofl 3Fhi oél S hepasagugnce listing
and specific antibodies which are directed thereto.
Suitable for immunization are particularly the amino
acids whose epitopes are distinctly different from the
variant(s) of the genetic product, which 1is (are)
preferably produced in healthy cells. Detection of the
tumor cells with antibodies may be carried out here on
a sample isolated from the patient or as imaging with
intravenously administered antibodies. In addition to
diagnostic wusability, splice variants having new or
altered epitopes are attractive targets for
immunotherapy. The epitopes of the invention may be
utilized for targeting therapeutically active
monoclonal antibodies or T lymphocytes. In passive
immunotherapy, antibodies or T lymphocytes which

recognize splice variant-specific epitopes are
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strategies for isolation of reconbinant antibodies) 5
with utilization of polypeptides which include these
epitopes. Alternatively, it is possible to utilize for

| BNt | (fy dyiel ei ¢ acids coding for ol ipg9/E®0003/013091
pol ypeptides which contain said epitopes. Various

techni ques for in vitro or Tn8vivo generation of 10

epi tope-specific T | ynphocytes are known and have been
d SR HStE i Eé?ﬁ?ﬁeEFéﬁ e4ifpl eAReddl efhgHCcase gpf other

ZSQ?tléﬁﬂH N @ht@bodlb%97ﬁa9?d§ﬁr%ﬁh@@@@e@et9§§69 BN using
utilldil z 0 | des | C ontal n

A e dig Mg £9L PaRtua e bl ef oPelaige. pgnning
Ccailn’ag:e‘g]ressalﬁb_ml iiga-1 adri quol yqfeptrled:@mblﬁalng:o amrtibodies)
p%wpm?tiz\a’@'- ol copt 3459&8@%%&%@ Leykath néfﬁgéf % ese

epitopes or nucleic aci or sal po ypepti des
meapP idl o e Abeerast prat vaceéat |l@a|pq/saazckt1;a/et@,ub§@émzes for

| nirdeld v d BRInohhelapy (\VRGGNatEghinYacEHde oligo- or
the%@&%%ﬁ 20 The present invention al sdo descri bes

prist HAsh  WhEERr Fﬁnﬁéﬂ@reEﬁﬁdideﬁPéEOB?StheNPrlous
s ecaitdargue T0ddd catd ONSLHrd Nn@ralinang itidigehiey$td on  of

f I S 000;. di 46;

VO R ¢ oS vREbREYERAc 87 Srdionsh Ted0Bayg) been
Tf@szmaﬂk;e;i siof g¢etiel n (fodi féxampbas Kesmslmer dGHe et al.
V% rn EBHE% di particiday, g égoa?ﬁfé atll%%l‘é'%' Cﬁ‘%é‘éd on

fil'e Rave a i ze of severhl result in a highe

301tdv1e1r@mg meslsl ¥~ t R t AP eRtdcss ml@h ca&Pia@in the

sefrialed V@rﬁ@n@%@é\glc Foeptiepdat ecdd ONMn@kleic acids
specjfic - gl COSIdIC bond yp ote | ysat es
P SR G, Gy cosy i Ress ihcce: dmgoro oF

t ipolypegirildds onsioh tchetrdspedts vep bodf aetrikes-sheicific

35 e n | ycosi se endoqgl yc S|da
AL PASEe S IR0 ORI RP For SRATE KEAT RS s
SD8yY Jhepelft arseda a%smkearma)d:@utlcsabbyfephwe ISfubtsrtances

Size i Jarggtuialsl egd bl Cne thera%y).
gl ycosyl ation can WO 2 4/ 47863 PCT/ P2003/013091 -

be detected in this nmanner follow ng incubation with a

glndsipgdaseand ihkestiahsoal Be tae®Er SIPEE| fgixed&é/lrcef &hich

rn§£g£é¥ulon C%%t%%eana“xgeddegEQEEIn:gegkggfr Be%ondary
modifications in normal and tumor tissue (for example
Durand & Seta, 2000; Clin. Chem. 46: 795-805; Hakomori,

1996; Cancer Res. 56: 5309-18).

The analysis of protein modifications can be done 1in
Western blots. In particular, glycosylations which as a
rule have a size of several kDa result in a higher
overall mass of the target protein which can be
separated in an SDS-PAGE. For the detection of specific
O- and N-glycosidic bonds protein lysates are incubated
with Oo- or N-glycosylases (according to the
instructions of the respective manufactures, for
example, PNgase, endoglycosidase F, endoglycosidase H,
Roche Diagnostics) prior to denaturation wusing SDS.
Thereafter, a Western blot is performed. If the size of

target protein is reduced a specific glycosylation can
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differentially glycosylated in tunor cells and heal t hy
5 cells are of particular interest. Such differences
in glycosylation, however, have hitherto only been

d r few cell surface protein f
e?gﬁp dU%Vd4V §§ 10 According to the |nv§n&/%n2093/013091

p035|ble to detect a differefittal glycosylation for
Cl audin-18 in tunors. Gastrointestinal carcinonas,

pé?ﬁ:r%’ée%%@@i hamidis ewapieagusolieming progbateéon with a

t D So A | aRg kg, téﬂ@dStﬂév%u%d?ﬂgBéglflc1t of a
Claudin-18 which is egcos |ated_15 at a lower |eve

a %ﬁﬁw.?@%e%ﬁftwa%%edesf’r%eke 5egLens which are
emiﬂﬁmSeﬁlﬂmdgnydasyMac@daﬁe Neimorc eI B§l A4t wéerlthy

| k t
S Doget e bt ol PR by entiUh FoTseFgRres in
I|quﬂnsxﬁ&tkﬂnﬂbodM&@vwhhch bamd 20hithé¢hese donai nsbeen
Sueds 4 gangse gnd, aféwbegi fQE%SBgot QthQfor eﬁggple,

i nvention do not bind to thy ce
sittel here the epitops are covered due to
glycosylation 25 As has been described above for
proteln which are derjved fro

t JHOrRH '% eﬁh§p+?%%n959?anf§ WﬁslgosﬁﬁﬁéepEQSQEFSCt a
t(ﬁlﬁﬁfﬂdﬁtxhrfeﬂ@musylaﬂgmmsybat|©Dam@1nd18ttnguwﬂmors

FEELSS ANa ] IOt cel ALl h | BRR9003LT © 2% B onas,

erapeuti c I1ntention
wﬂ@rmhaﬂu& eltatresr €0 abrqﬂtawtrmceqmcc%ﬂ eonposiltli oms lung

c gent
T R
i ifentd o CHRd wﬁ?&ﬁlls %%%?%?éb@?lgg S%WenﬁQQA$WXN'tlSSUGS

celd skawhiptothave epprepsisonodr ebaedmt18exp Bssi aredf not
ssoci at ed antl en |den%|fiﬁ% accor
G

t .
thceo‘lferﬁ/eecﬂtl Phn. P 1P hafeit ﬁl 98t Sdi N9 §g Eggﬁ‘ttlon'
neo eapeondidurty oniof cdel | deashbleedustdoaddiWg to  the

2Q9ﬁh9ﬁ:§§§ EST/%ﬁ%Qgs/Pﬁi &s aﬁg 4 fg%d égopﬁgch bind

anage to e or secretion o I nes
arfeP pileg &g a%@ryahes/e auelinbigandni Bndi ﬁgta@pdveey acjogrding

ong eﬁp@dllﬁ%@hmbhe AoeRbti il RNEBLNSEIUE! BhC healthy

aC| mhlc bridi zes sel ecti yel g
tops

51n e here the ep1 are covered due to

glycosylation.

As has been described above for protein epitopes which
are derived from tumor-associated splice variants it is
thus possible to use the differential glycosylation to
distinguish normal cells and tumor cells with

diagnostic as well as therapeutic intention.

In one aspect, the invention relates to a
pharmaceutical composition comprising an agent which
recognizes the tumor-associated antigen identified
according to the invention and which 1is preferably
selective for cells which have exXxpression or abnormal
expression of a tumor-associated antigen identified
according to the invention. In particular embodiments,

said agent may cause induction of cell death, reduction
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5 with the nucleic acid coding for the
tunor-associ ated antigen. In a further antibody which
bi nds associ ated antigen, activated or toxin 10

S%ﬁ"fed}%%) sids4he further enbodinent, P%gg%tl,%g\@?kngm

eac I ment, the agent is an selectively t

tunor in particular a conpleid#gnt- conj ugated anti body

whi ch binds tunor-associated antigen. In a the agent
corfpr i @5l t werevthor edagapect iteel ythrecogpl ke Bembepapt or

t WBArasisiei alredcpnbk988s, Ald | gastre2n®19f MBLEh 4'S tdmor-
tu,nw,om ated antigen identifjed accordipng to the,

151 30h. 2ROy ti Bh PRedSTReE 1BeR hechbipaRPERt 1S an
diarecitden s t mugiieiad t ia@i df wadidhvi hybati ddepises SieQR c@fively
the . antjpgen. In t.his_ aspect .of t i nvention, the .
anvf]i%lenjcggl éléltcﬁri\/eélcy ??lrﬁg)t §89¢89 s-BF ef BFRG - Ssociated
santdggeras dn albel fistheecrembodgmehf ect oire megdeami snss  an
t o 4ihi speci-hi c io I erLed _
e%oo%%e%?, tﬁgcglgenﬂt)%(?éa%gylt%tgﬁﬁ% I)%ﬁ'photc@ete tumor
W S Hedtfhi zed tilen ant t§en BRL BRCHLAL noléculcempdgment -

|ynicﬁ%i¢5tei@eldh§ Itaheiltrﬁd cd'rfﬁdd'ﬂtt%dé\/a)dé-ntli'bo@g gwhg@h binds

e | N e_age IS, an anti bo |1 C I, NAS

ST Y o RS P, S8ox 008 Pat S n, PpoioaTa In o

t husr thexr uietmdonldinemal, otheardgdntci alompifieetsor two or more
C isns ai 1. . rthe Lpent,,.

PO ST PR SaER bl ML EARREE s flTent

effuanradiocidioesd entoghns, calt sleapecphpcalfl ywhich is a

r §GQMY Zd 1 SAl € ANtar#8 e n301 HBn@RE 188PCEEcok88ng to the
invention relates to a pharnmaceutical conposition _
cOMPFIRi IR an &FSAINRIGR | RRPBSt s BRpr ed:§ on gcompanied
acdimidtyl Pf wathumeihiassaomt efl aantivgery identkpredsion of
according.to the_invention, In 35_preferr.ed .
et MHES% e dfent 1§ aRSBREFseRbe ikl diveniiap:  the
whirthi darbr s ell eesisel eclimet gdwibhttuhersugplreiferabily serves
as a label for recruiting effector mechanisms to this
specific location. In a preferred embodiment, the agent
is a «cytotoxic T 1lymphocyte which recognizes the
antigen on an HLA molecule and lyses the cells labeled
in this way. In a further embodiment, the agent is an
antibody which binds selectively to the tumor-
associated antigen and thus recruits natural or
artificial effector mechanisms to said cell. In a
further embodiment, the agent is a T helper lymphocyte
which enhances effector functions of other cells

specifically recognizing said antigen.

In one aspect, the invention relates to a
pharmaceutical composition comprising an agent which
inhibits expression or activity of a tumor-associated
antigen identified according to the invention. In a
preferred embodiment, the agent is an antisense nucleic
acid which hybridizes selectively with the nucleic acid
coding for the tumor-associated antigen. In a further

embodiment, the agent 1is an antibody which binds
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coding for the tunor-associated antigen. In a further
enbodi nent, the agent is an anti body which binds WO
2004/ 047863 PCT/ EP2003/013091 - 11 selectively to the

twmp@gyﬁyvqu@g antigen. In a further @@Qgﬁb@%@@¢013091
the agent conprises two or nore agents which each

selectively inhibit expressidd or activity of
di fferent tunor-associated antigens, at 5 | east one of
WHiSleGtel we liinokQ asEiR | ab WHOEN2 S geAlatee@nt pRfégen. In a

acaAtHdW tApbbRemeReNt 8. sthad n\é%ﬁlb'r@@efsurﬁhsrr@femore
relates to acﬁgarna 0sj t.i on, whi ch

eut i co
c GRS s Wi ChgefigC feﬁhé edp iRt ersxPression or
selaxitviivet y omcrcaa‘ies:etnlte ammont-acfsocdaneldex as thieieneen at

a@éﬁd%'“%ﬁeL“SEanghfcﬁepiéde eth§8 assgghg@g Fﬁgigen

t UNor-assoc at 2d ant1gen denfified aceor I'ng
i vieTttidnied marmrdimsbdiargrite dreerdglert. conpri ses one
or nore conponents selected fromthe 15 group

consisting of (i) the tunor-associated antigen or
pame tﬁ’éV%BFlo(’l .f)urathﬁ;ér}oaec BReiatemi &9 c@d@;baﬁr@.aceutlcal

sajcdn;tdmlcasswmﬂwd aetnpgeee@r arpardgder ephichiii )Nhen
a h st ce,(_T @E Egressef t unor - assqci at ed

CLE%ar t SEher koY S %nleFgfasgglat copPekks ©
2&dmﬂhweﬁ5@aﬂw&hnEﬁmt@hkSméleumSaldnduappe@SSdel&p&dope
m?féﬁ”%ﬁgdt%%o%Hgsggbﬁg%E% Aﬂk(qghefgﬁgtf?géd Eg%ording

agent conprises two or nore agen
sdi®ect Fhel y inyengdoa thé“anogﬁ? ofemndsinerds betheenagent

Mo i 104 e%r@dogepﬁlbge e@éﬁ@&@én@é déélfé‘éte&i tMHM the
25 associ ated antigens, ch

of whi
t PSP LAV S antt | @Jeh FH%nFPF‘PéaaEEEGFGFﬁS F‘Bttlﬁén or
i 'veptiran.thiidwedhyvention £ untbeeder eadal atvds cho caodes for

phar.mcey 30. COOROS| .on_whi_ch compri ses an
hsaangorrp&cl)ér)}en T 252518 ec?edaPE ﬂFPhgrgf%u%a %ngﬁgfﬁﬁ (lll
(i3 ahesmorcebbsoehackd anprgeaesdeﬁauﬂledum©¢Oﬁ@nglated

t%ﬁé%a] ”&Fné' BrQrﬁ%d¥¥thr5H@° {1vf] géo§aegal%b&plexes

aci d for a turmr assocl at e ant |
i d%erFtWquféd wtdc%r g ARF S e TORv erfBitén épméraésmrltated

t hattefen (bhid) a@n vaet | REUYcUhE ch 19 NdBet erodiment, the
t unor -.associ at ed antyg;n |dent|f|ed a%cordlngwto t he

i BT on CEPPEGSE Spar fich ~each

selectively increase the amount of complexes between
MHC molecules and peptide epitopes of different tumor-
associated antigens, at least one of which is a tumor-
associated antigen identified according to the
invention.

The invention furthermore relates to a pharmaceutical
composition which comprises one or more components
selected from the group consisting of (i) a tumor-
associated antigen identified according to the
invention or a part thereof, (ii) a nucleic acid which
codes for a tumor-associated antigen identified
according to the invention or for a part thereof, (iii)
an antibody which binds to a tumor-associated antigen
identified according to the invention or to a part

thereof, (iv) an antisense nucleic acid which
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thereof, (iv) an antisense nucleic acid which WD
2004/ 047863 PCT/ EP2003/013091 - 12  hybridi zes
specifically with a nucleic acid coding for a

tWrZO%%S/Qleiﬁie%j antigen identified accopdingpbeokhg13091
' ' (v r-

i nventi on, a host cell which expresses a tuno

associ ated antigen identified2according to the 5
invention or a part thereof, and (vi) isolated

C AP fbEs et SReAil Bl ¢yhby - Wi5bciRatratf laitq ggpid coding for
| denthmdedas 866056 N0ahe15B8 TiRRRLIAR PradePPing to the
t her eof and a LA | ecul e, . 10 A nucleic acid codin

f IR By ag¥ ci%tggsént?%je% wWd&ht | frRYCEERSr ff ngUMOT-
t addeiiatneant | amtarigdror d deavti f itdwer eefcaoad gy pr esent the
int r maceuti_cal onpositi i n_an, expression

ngc J(S]a?lt;in% fuér%%ti 8nalk?a§/§tl i ﬁﬁ%%e?g’a parnéirmt g‘r’%FlSlE\Olated
hosimdled e prieseween na at pharnasesacighedcenpogieni daepftified
{ hesddieantd on, MBe SEEYEh€; deot uDha BESRRLALEY 3Rk dBN kLA
or the part thereof, express It on the surface or nay
ad¥i49BHf 1y express an HLA nol ecul e which binds to 20
sai d tunor-associated antigen or said part thereof. In
one enbodi,ment,, the host cell expresses the HL

A .
etlfFe®ehd uSPFIRPN TOF uft her RnbdH et tedhantigen
hastercel i ekpressesinhge th At etnlrenandhorot héotrunor part

a ' d t.i gen or t hereof ,in a -
rztznge elac%{in‘t qrg’sﬁ}_manri)neer.tp?%e z?'{)%c,t Ig‘e I itsk,lepr eipgraé:g]aféutlcal
norpEtst g FtekrQt | v8. amn expiesfsdiaredvesbodi mend , funetiosnally

celiniesy alb antdgefscPF esenting cell, in particular a
dendritic cell, a nonocyte or a macrophage. 30 An
anti body present in a pharmaceutical conposition of

thre hoyentedd paysketa IMDNOChRARhaasttbody. cbhpbdithen of
erg?rodi ment st.the ant i bodly S %I]ch' meric_or hu nidzed Ny
ant1botlyY SR +PUgRENt 57 Tt Whal “HRPFpBa§o6ra5=e antigen
syat hebhé c pamtti bddyrecdl,| etpwbdéshitapnbelp oslucachy 035 may
c { nat chn . e [ beycaypl
B e, sty Saarul "agent . A to
artd kbnsenpicpesecaetadprasemeni Pa pht ntEbt tegread- In

quﬂi04gﬁ@§dfﬁgﬁEPZOQﬁé013Q%k cell expresses the HLA

molecule endogenously. In a further embodiment, the
host cell expresses the HLA molecule and/or the tumor-
associated antigen or the part thereof in a recombinant
manner. The host cell is preferably nonproliferative.
In a preferred embodiment, the host cell is an antigen-
presenting cell, in particular a dendritic cell, a

monocyte or a macrophage.

An antibody present in a pharmaceutical composition of
the invention may be a monoclonal antibody. In further
embodiments, the antibody is a chimeric or humanized
antibody, a fragment of a natural antibody or a
synthetic antibody, all of which may be produced by
combinatory techniques. The antibody may be coupled to

a therapeutically or diagnostically useful agent.

An antisense nucleic acid present in a pharmaceutical
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- 13 conposition of the invention nmay conprise a
sequence of 6-50, in particular 10-30, 15-30 and
20- 30, contiguous nucleotides of the nucleic acid

Co@ 1 J OFg 4§ unor - associ ated anti genp'cq'(?@tp&fo'o%%13091
according to the 5 invention. In further enbodi nment

a tunor-associ ated antigen,~ Y% ovi ded by a
phar maceutical conposition of the invention either
diqaEmrqst tronyi of eixpe ekR7SMt bPN aMdY AOBPELECadi dedvenge of

pagtsd,hefgobabindsibe MIC3mm! el RS 400 tzbewurfc%%l%ﬁmus
ceIIs sa bi n |n preferably cau3|ng tolytic

o? |ﬁ Geif SOk Ared F@péége o5 ghe tumor-
ptwsranmﬂed:al aranipeEs ti daleoft itfied nverddoadimy to  the
a}pharnaceutically conpati ble carrier and/or
an a uva The adj uvant may be selected from
saponln GW CSF, CpG nucl eotides, RNA, a cytokine or

a rfhemidng ARRRiReeY i cal %%%%'ats's%l%ftetdqea%ngen,

invention is preferably used for the treatnent of
diRsEEqhar B¥t erd zeﬂhﬁ’y’/m%%ﬁéE%F%é e FRSS ¢ By of the

abinprated 1 @XPr&ssh on oniuaeéwrpr 8ssogi at e@xg@tetsg%n |6f a
a ref.erred, gnbodlnent dlse e, |%%c€nc§% l 1

$%6h 3t {hePhrofe PRdCat P Feéﬁo ﬁ&u s

omndiagnasim@rﬁadeseaSe chhlactesaidd by ndéxpr espsiedrrably
f u - . .

aSSOCIa ed ant’ &ﬁy¥ QPn éggﬁ%oégﬁgﬁ¥% ?ﬁéu%%%%tﬁgﬁpklne

C OTRpre 5% adn1n|ster|ng a pharmaceuti cal conposition
of 30 the invention. In one aspect, the invention
relates to a nmethod of diagnosing a di sease

cHar AT B Tk pr eLBP BT bt OT abRbr nﬁbeexfmé@ataﬁnof may

a dampf -5 Saci it et add u ieda Bby i demblafuledeaw@fﬂi@g tadd/or
t he |Q¥ent|on

hod f i
| YRR T B IR RED bR o3eagtEel 2o selpbonin,
aM-@AF or 6bGa parcladieraed, aRdBor (a|)0d'¢t0¢atn|eon of a
thﬁ)érﬁ’cﬂpf' SSOCA at ?ﬂla}@r‘dwl\@lzoo% o%qetlon the

PCT/ EP20037 013091 or of part thereof, and/or
(iinverfekdtt it6n BrefRrakhyi He@P t 6oFhehe treatment of a

t Wi easS0CahedcaBliged Orb§ 0 @cPakltive expression or
abnormal expression of a tumor-associated antigen. In a

preferred embodiment, the disease is cancer,.

The invention furthermore relates to methods of
treating or diagnosing a disease characterized by
expression or abnormal expression of one of more tumor-
associated antigens. In one embodiment, the treatment
comprises administering a pharmaceutical composition of

the invention.

In one aspect, the invention relates to a method of
diagnosing a disease characterized by expression or
abnormal expression of a tumor-associated antigen
identified according to the invention. The method
comprises detection of (i) a nucleic acid which codes
for the tumor-associated antigen or of a part thereof

and/or (ii) detection of the tumor-associated antigen
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t hereof and/or (iv) detection of cytotoxic or T hel per
| ynphocytes which are specific for the
tunor-associated 5 antigen or for a part thereof in a

by} ogjBlosapd e isolated froma pati e!@%:T/h?zoozs/013091
particul ar enmbodi ments, detection conprises (i)

contacting the biological -samfple with an agent which

bi nds specificallg to the nucleic acid coding for the

t for CdssdciPadd BRergefh: orai®/ 2% tlHd iparfetneEéen, ao an
S@irﬁthitway;?seﬁbatt&ﬂn@masgﬁbiaweosa@rﬁﬁp?éﬁ bhereofa part
tq.the anti or .t otoxic 0 el per

| sraeh et i GELRRE Pl ESt e BT hehper
orl yparHoc ttheer ediiclanaré i spedefect fog thhe thavrehisercatted
a : t nth ent, and t he 15 cleic.acid_or
AR BE d5F 4 nBofinor It Trea he FodiBEl “ele1e
pargoidtercoff rorheaanpé boelyt or Irhe pagytigiuddc embPdiments,
helfi&icd JaPhoeyhssi s&8 ong)emodiRiting t hendi S%ﬁ%%o'g?cal

characterized by expression or abnormal” expression
t WL Srovethi fer RGN E ufEr-Chs shERas ed P iditGadeis Bdd the

dew_hﬁmeiicu;_awrmf ré@@ﬁn%ef@f}ti:ﬁé @ﬁmbﬁﬁaf@fﬁocﬂ@t@dnu@tﬁbén or
aci ds_coding.for. said.t or_ noye,_ different, .

¢ drfor A8 s BaTAT o SRTT GentOorr R paPlRr - Eharebted antigen
deirectadn phrtwkheEramf,e o f tkeerhttilmoly @ssboi atyedtoxic
ant.i geps par r eaf., td.on o 5 or, _
mr)grfe gﬂt i g%é?ég .bilh/gl Eg’% gg'sai %%%e\;\%/glfol?&m%%g Iqlilt’}q?er é:ﬁltm?r
t RG] arndligen i gensabEst bhpaees, t AeAedf 1) odetecting

defiRCt EQPMOt i WO A ADLemMpY Q! Bdtv&¥n Tthel RRJent and the
Iy hloc,ytes specific for said two or npre different

td‘ﬁg‘r-eds%o%’?la e@TariSg ALt | RGr ¢t t hERCeyB@rmasSociated
t ent3i0ydi olagi cdle sagdte id@rdard f reove t hevtaldagnt drs the
co ed.to_a ar abl e,normal  bi gl ogical_sanple...ln

SR osler AL PhvantPBRoyErg et ond nefirgginent,
f drhaled s @i 8¢ ngsSr efagssitenrl zedurge expoaseionf oa 3Pnormal
dié%- acteer L zed hy essi b _ ;

expr e,ssisglnwof %z;lf ttﬁ%r-ogssg%lpgtz?%%neﬁ :%gﬁet{ra];tqjl falsesémlated
aciur i e t 8PEheds iR PN CONRIEA R CFfet MRECCohpr | ©ds two or
MHY AOT | RGc Be SANMPhEiHEOMRdRA eMomhosdias sehd or more

di sease VQ%ZOQA/O%ZB63 PCT(EP 003/913091 - %5_ q;fis arts

SUHER o A1 g TIIC R sarlabsRase, O (1L P

r edpecdof,0 et amrtinor e offar anet eos sedweet et firaamrtthe tumor-
associated antigens or of parts thereof, detection of
two or more antibodies binding to said two or more
different tumor-associated antigens or to parts thereof
or detection of two or more cytotoxic or T helper
lymphocytes specific for said two or more different
tumor-associated antigens. In a further embodiment, the
bioclogical sample isolated from the patient is compared
to a comparable normal biological sample.

In a further aspect, the invention relates to a method
for determining regression, course or onset of a
disease characterized Dby expression or abnormal
expression of a tumor-associated antigen identified
according to the invention, which method comprises

monitoring a sample from a patient who has said disease
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group consisting of (i) the amount of nucleic acid
whi ch codes for the tunor-associated antigen or of a 5
part thereof, (ii) the anpunt of the tunor-associated

anjd g orog gt thereof, (iii) the anowdt @b2003/013091
antibodi es which bind to the tunmor-associated anti gen

or to a part thereof, and (i WP the anount of cytolytic

T cel]s or T hel per cel |s which are specific for a 10
cGHpl B 5%?%%6%@& digrl1ags delilat bt ane @ §@ndédseaspar tith

t h&fs@ﬁc@ndoa%%no@| RELEe pa%é%%tﬂsodsenéf:eéabl ¥rom the
ri ses det.erm ni ngﬁt hFJn)p met er
t

s .
U afORSE S 90 aﬁﬁl P%? ta ? rtrH‘bq'lelc acid
saﬁpﬂcsh abdassedwondtpei qumdr—talsrm)camj:em ahttgehher of a

Cﬁﬁﬁﬁ? Qﬂe}é?khe q'ﬁeaéﬁé: ?Shﬁr ghgyt%% a sg%c1ated

two sa ar e I nent's

disgddszen s @har act @lalried tweébﬁpr es@lloln) ortla©noﬁmaunt of

Xt Pk P Wwh WBh Ol iR et o dithfeer ltho £ LADE 5 A5 SOEH ata%‘%1gen
antl %tns and_monitoring conpri ses noni t ori ng

O & RaF iRt 23 Hlcl el e BRedSmmindh %éd@Yﬁ:@rlyth

sa]] dceMpsoronomme ik fHer erdel 1tsUNWh1i 8BS et ggeamtﬂlgenﬁor a
or_ of lparts t hereo and/ or nt of sa

£ I8 FbrRe Y ?‘?%rEHF %Sf‘f)é:&la&teéjg 3h Ji%eerhsoﬁr ofpart
pariteradfer eoid and/ MHC(m@)ecﬁ;h«e arfiiunt mefthodb @referebly

antd seessvm&&mml sghd ZEaLMeeér eoghff%fe%rst

t uno ssoci at ed antlge S or to parts and/
( ﬁﬁ)mﬁlr% ahounflet tReinE Hbr élm@y@aﬁyf-nc anelé|t|h§rorsample

ofatT Qe|slé%bn@e|;$§1r\wl €h afighe SRR LhCwhlkhCOY €X88rse of
bet ween, sai i fferent tunor-associ ated

e A SGSe Y0 L e 8 ) Shohhat iB hoRoliPas atples.
ACDDrphrmp¢mﬂaheemmwéﬁmemﬂs,dehecﬁneeaeé asnutlagiatterized

acGi rt_ther r rmn|t0r|n th mount _ of
a%ﬁgucgé iC aslgo octfrolfg%arll%parat(1 €0 Sﬁ%§ betecgrrl eyt More
owtiBFBumithg duporynasbedetds pracrﬁe-gﬂnsch aydr i dionggoring

S@&ﬁ%ﬁflcsaéé ynk%l%%'rqn%UC| C @gdd a‘?rfousr?d d Ear£w5hec§1_50frnore

be carried out sel ective anpl flcatlon of
sdlef e%l%%.‘ﬂhb?hsfawepa@f ?ﬁéfieéwo Pl Breewdifferent

200M D860 PG P20084 4389 46 pﬁffb:%dlﬂﬁél{:eofheand/or

BgL%% L§Otld%gg{oggfg%ggrhﬁg%Dger qﬂ%pcglg£eren9 tumor—
assoclated antigens or of parts thereof, and/or (iii)
the amount of two or more antibodies which bind to said
two or more different tumor-associated antigens or to
parts thereof, and/or (iv) the amount of two or more
cytolytic T <cells or of T helper cells which are
specific for complexes between said two or more
different tumor-associated antigens or of parts thereof
and MHC molecules.

According to the invention, detection of a nucleic acid
or of a part thereof or monitoring the amount of a
nucleic acid or of a part thereof may be carried out
using a polynucleotide probe which hybridizes
specifically to said nucleic acid or said part thereof
or may be carried out by selective amplification of

said nucleic acid or said part thereof. In one
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conti guous nucl eotides of said nucleic acid. 5 In
particul ar enbodi nents, the tunor-associated antigen
to be detected or the part thereof is present

| Mid acR)d M BFdés or on the cell surface. @%%?E%‘z'd%t/‘émom

the invention, detection of a tunor-associa anti gen

or of a part thereof or nomi tléring the anount of a 10

t unor - associ at ed antlgen or of a part thereof may be
cﬁ*@%“@ﬁt usi Rf€an Rk Jrﬁgi ngPEpEE| f icAMyises a

éi;hdéJmH -5 SO0 @t eth aﬁéf@f—‘@upérsﬁbd39§‘r tstheraah. 2bn3o,
t her enbodi nts he tunor-associated antigen to
lp?é’sfe]rf{

1§ TS S ardt (3R dugie “in a

conplex wth an I\/HC nol ecule, in partr cul ar an HLA

ord h |nv L f _an
B T e R e e
béiccarbéeddémteczedusmm atpe ot eRmtor tPgeptdale biadi @gesent

spefiddcaliv 40 pabd @t ttaedyceffcgﬁ@'fagetoA@@ordlng to
i nventjon, detection of cytolytic T <cells or of T

heifer 1R EEP &1 R/ nﬁﬁrtteSFrlﬁﬁ AnbURP Lo S28CEgEBfyBiInd 1gen
Toel bs of @hart hehpesoteldrs mbheboaifg SPELCI Ein@uh@r of a
c Iexes bet ween, an en or part Ehgreo

AT bEREaPPled our Tud st Giqrect may be
prasenitddigothe usdmgl ean behwebndgaikd ratitriggespecifsantlly to

aEIrynuck:}:lﬂ‘gzotl dagg]sgoca]b 14\é?l‘fhe aﬁqcéj‘]bodry, J]ee%ar% e?*he%‘?"f

peptlde or the cell, which is used for detection or

Moy tOf# e | an@éatxﬁéﬁat, tﬁ@etaﬁlornaaseetg%ablaatlgen to
rranne eq%cta&?rtl cul ar e di nrents, . the detectab

a%FFo‘a}&?l%rFraFR%FeBF 4R BREYRNE ddlr Recomplex
| y,mphocaﬁ efiarayo bsldi e oniad |yabel cletectad Hya ded Bedug.
their proliferation, their cytokine production, and
their cytotoxic activity triggered by specific WO
ZGOZICIQ)@'EIBB RCTY EP2008¢ 013091 detléct’sohnutfatahoan\mitbbdy or

0&‘% OEhé’H%néB £t WDl PNHEIBArQhed out

parts er eof ynphocyt es nay a so € detected via

a Helduhid nafetvHE ¢kl eenféder béndéngaseerpifécadt vt ke said

Orar®@ie-dHC nol ecul es which are | oaded 5 with the

particul ar i mmunogeni ¢ fragnent of one or nore
According to the invention, detection of cytolytic T
cells or of T helper cells or monitoring the amount of
cytolytic T <cells or of T helper cells which are
specific for complexes between an antigen or a part
thereof and MHC molecules may be carried out using a
cell presenting the complex between said antigen or
said part thereof and an MHC molecule.

The polynucleotide probe, the antibody, the protein or
peptide or the cell, which is used for detection or
monitoring, 1is preferably labeled in a detectable
manner. In particular embodiments, the detectable
marker is a radioactive marker or an enzymic marker. T
lymphocytes may additionally be detected by detecting
their proliferation, their cytokine production, and

their cytotoxic activity triggered by specific
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of the tunor-associated antigens and whi ch can
identify the specific T |ynphocytes by contacting the
specific T «cell receptor. 10 In a further aspect, the

| g0y gelgges to a method of treatipgr/@ip29nasiogngoo1
or nonitoring a disease characterized by expression

or abnormal expression of a lunmor-associ ated antigen

identified according to the invention, which nethod
c HIMEEE 1T nVEERr | §an AWRHRX boY wWhHHS bRRds tymor-

S@is%ddﬂﬁlreca8§@@i@é@do@nblageﬁ tHeded B PRI LyhpR6EOtes may

mhlch s, coupled.to a therapeuti r dLagnostic
ST i peceOTRERSHT ofuf i PHESE! bF, 10
flﬂtdumpkﬂﬂxmﬁrmwmSorthereaMHCbmdyebslaschhmehiar@rloaded

N 296 QU100 OF Aund0oleagreetaghefe NEUEEL or nore

I nventi on ore ates oams
t rOe‘%ltﬁerg ungpt 4 epechaietgant dyeeasendhuhachecered deptify

eXiHESS O Of ¢ BPNEHIREc SXPE €851 8BnPhcRing the specific T
tunor-associated antigen 25 identified acCording to

t K INVSASRIPT whi ch method conprises (i) renoving a
sanpl e containing imunoreactive cells from said

p%ﬁlentfu££hgrc %ﬁ%&'theS%ﬁ%é% qﬂlrei tg%hgégﬁf%ethod

expr essi g sar df associ ate gen or- a
truﬁeotreahdeg,COWMagnnﬁimﬁ)mhrchmbmmnoqnmmucalo@uﬂéase

Yol Y diGe i £&d iy Pé%méﬁ“ grt HHHBrﬁ'(ﬁO%ggﬁ:%gsmﬁe of a

anti gen or a part” thereo I11) Introducing t
cy&%W%ﬁ1%§ﬂoQ%ﬂq%glrﬁﬂ?#ﬂ%@ paen ﬁ?l?ﬁ adCapbuhRd to the

S Ui e te1 drof |W§i@& Cﬁétﬁodexﬁbﬁ§§h565thﬁdmlnlsterlng an
t unor - associ ggﬁgggn or aléf t hereo 5

i (RAETHY I‘r“ tE8 56 oﬁ?rﬁartﬁ%sogrl%? antigen
r eceptoy  of cgetrai ytirereafe! landagaihmisth t hies t wpled to a
assocy tige c I

O A OB A TR i B SRR T BN B e
20047 gA8E8L PCWE@@@OIS'/ 013091 fur8hegpecembpedinenns; the
as, HNGRSq r%' g, amaY:hQﬁle'rnErogk'cel%ﬁlélﬁi?ze&h%rp@ib@d“} or a

In one e odlnent host, cel | endogenously
exipF eIt o gh Wﬁﬁ??ﬁﬂeﬁﬁﬁ%@oq% a further enbodi ment,
the host cell reconbinantly expresses an HLA nol ecul e

nﬂ}eo%%hgﬁggﬁgngﬂ%§§ogé agd a@g %?nm%%h%ge<%§r£reating a
patient having a disease characterized by expression or
abnormal expression of a tumor-associated antigen
identified according to the invention, which method
comprises (i) removing a sample containing
immunoreactive cells from said patient, (ii) contacting
said sample with a host cell expressing said tumor-
associated antigen or a part thereof, under conditions
which favor production of cytolytic T cells against
said tumor-associated antigen or a part thereof, and
(iii) introducing the cytolytic T <cells into the
patient in an amount suitable for 1lysing cells
expressing the tumor-associated antigen or a part
thereof. The invention likewise relates to clcning the
T cell receptor of cytolytic T cells against the tumor-
associated antigen. Sald receptor may be transferred to

other T cells which thus receive the desired
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cell is preferably nonproliferative. In a preferred
enbodi nent, the host cell is an antigen-presenting 10
cell, in particular a dendritic cell, a nonocyte or a

”WW%M‘S‘“SBE‘ further aspect, the 'nV@Etr'/%zb%l3%§§o9l

to a method of treating a patient having a di sease
characterized by 15 expressi ¢8 or abnor nal expression
of a tunor-associated antigen, which nethod conprises
(iPadeHqifty Rt FUCHRIRL al B whi BAY cBEednfspdyced into
tuﬂpgxﬂﬁﬁﬂﬁﬁﬁted antlgen identified according to the
invention and which is expressed by cells associ ated
with said disease, (ii) 20 transfecting a host cel
WIrh cved cenbued Emenci therhast paellt badegeno(kily) expresses
cul t e nsfecte c xpressian, of
uande-i;]LL.lﬁg%neclg Cecal%:feg (JE 5 Q%Pﬁlg% Slltsn%zodg.{aéng \M%gé lh%ﬁt cell
raxee:qubﬂtrraartslfmctamassieswtam nédy, awde(qml)e and/or the

| ARG NG die PSEn €85ES BE %‘Ple2§:>ae£€ regd rdHET 0he host

into the patient 1n_an anount_suitable for 1ncreasing
t K&lilmise PE8HERaRIY0 RRRPHatERTEEIVRel | 5" assobFafed red

V\/iénfbdcﬁ@ndﬁiﬁeaaﬂxe ThfbstEt md_lrrams f wht heh tGep-p¥@senting

|d H]fy|ng an grese nt i g t he
'as%%cPstrE&c&ﬂrFFg& %?n ety Fﬁ feof, TFIRCBEE or 2

tmmdunghang expressing the identified IVHC nol ecul e

and presenting said tunor-associated antigen or a part

thereof. The inmmne response may conprise a B cel

r dgponstubkhar Tageercts edpensvemfritiermkated focel method

I @50 AEEs Y, QQ”@&tﬁ@n@rHQUEB%OH eEs€¥%€|£thaEt%%hk%d by
35 and/ or T'%e | per cel are specific for the

hSSPIEF Y priesem PG t h%xPBﬁﬁ?l%sBél at édlmé’rﬁ @ér?%ated
a gravitgert heraof clor m@enod|0c6mpr¢eébs ofl)t hedpattiigliting a

W S0sb RS B erbltsr 01300 M pedfisft e Aigen
i rmpt&nunofm%d saqusigtiey t ¢oa fbehodnvéntieantiagda which is
di SEASE; SNAT Bt @1d146d stééf’ét‘?éé' Q1 cRr r&PrH%?ése, (ii)

expression o a tunor-assocl at ed antl en | denti
adeAHR fRFt N9 he iNRAEnt Rl WHitEh sRettoBuedrpri siqipr a

| gentd fynagese) | sifipmetbeupahefheWhic6RsE¥RPEGSS host cell

abpor naéxparrreosusnlt()s,n of ghesglu r-associ at ed dantgtg}len (| [ )
obligatory when a high rate of transfection 1is
obtained), and (iv) introducing the host c¢ells or an
extract thereof into the patient in an amount suitable
for increasing the immune response to the patient’s
cells associated with the disease. The method may
further comprise identifying an MHC molecule presenting
the tumor-associated antigen or a part thereof, with
the host cell expressing the identified MHC molecule
and presenting said tumor-associated antigen or a part
thereof. The immune response may comprise a B cell
response or a T cell response. Furthermore, a T cell
response may comprise production of cytolytic T cells
and/or T helper cells which are specific for the host
cells presenting the tumor-associated antigen or a part
thereof or specific for cells of the patient which

express sald tumor-associated antigen or a part



10

15

20

25

30

35

isolating a sanple of said cells, (iii) culturing said
10 cells, and (iv) introducing said cells into the
patient in an anount suitable for triggering an
| RiInRdeARENES Lo the cells, Preferabl yorlheoohesh 13001
cells used according to the 15 invention ar
nonproliferative or are rendéed nonprollferatlve. A
di sease characterized by expression or abnornal
Xt %n of a tunor-associated antigen is in
particular cancer. 20 The present invention

thernore rela nucl eic acid gelected from

t &' Gr bUp eEBﬁgpsfﬁﬁﬁ)o¥e A% tRud elgt Egdcﬂ%lEﬁeatlng a

c&hpnuﬁﬂs achaclaeite razied sefuencexpsesecoéed farom bh@ormal

Q&H:%ﬁﬂ§rft%ﬁ9 %f ?%8J9Dag9%cf§€%d %ﬁﬁﬁbanggldentlfled

rirvative thereo ucleic acid
hy%TQQﬁCklé}'g vk ® hthhe inyengiionacivhigth (mythodiecomprises (i)

stirddigenty i fPndibi 98S, £loh a Hec! gl L AL d V‘@h? hi S’ex ress
degenerate with respect to the nucleic acid (a) g

( PRHRE da}maunhacpé. ENge i EmdE TS § kit eﬁéﬁ?ﬂ?? tdgii)

tmesdmwdmg: acsdmp@é 6@) salil) @11@) (11Th>e bayea&m@ said

furt ermore, re ate éo a_nucl ih m@ h €S . ont

f &% S 6t n b%?§% Priiye 5%h%rF§ g AH 8n198 §@|&en

saquenteamwm@ttswltabbawfhe grogpecdngi ahi ngmoheSE@skbnse
12-14, a part or derivative thereof. 35

In a further aspect, the invention relates to pronoter

sequences of nucleic acids of the invention. These

seguenoeBH INRY bend unedsonatéylsi nkgdqt 0aanek-RehgdeRe, the
preferabl in an expression vectaor, and thus enSure WO

D OGHITHPEES PCHEP2 OORRIPAOSE LA 50'® selodct | pé¢  rendered

exTRSSs if efatsiaiel, genei soaappenprbaterceblisbyl Rx@ression
fyrt het ect éh ipyention relates tog

a . .
reco |nan nuc IC a%o% nDIecuPeorlﬁsﬁgF%?EﬁPaPnﬁﬁﬁen 13
oris RN mtlecul@anagii ch conprises a nucleic acid of

the invention. The invention also relates to host

ceIIs which contain a nucleic acid of the invention

or'DE rRESFHBT hahP VEBLAQRI Ve tAGTIORS S iaETonpPi 8i mycdelc
nuacdlei c slicbtafd t heron Nwed | grouphe dwesli adldg Meyf al@9  a
qpﬁkgﬁ:aaggglelc %9'%0%%%&5%5 a nucleic acid sequence
selected from the group consisting of SEQ ID NOs: 3-5,
a part or derivative thereof, (b) a nucleic acid which
hybridizes with the nucleic acid of (a) under stringent
conditions, (c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid
of (a), (b) or (c). The invention furthermore relates
to a nucleic acid, which codes for a protein or
polypeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 10 and 12-14,

a part or derivative thereof.

In a further aspect, the invention relates to promoter
sequences of nucleic acids of the invention. These
sequences may be functionally linked to another gene,

preferably in an expression vector, and thus ensure
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for a HLA nol ecule. In one enbodi nent, the host cel

15 endogenously expresses the HLA nolecule. In a

further enbodi nent, the host cell reconbinantly

xRS SSFES/ e FILA ol ecul e and/or the neehoke 3630095001
the invention or a part thereof. Preferably, the host
cell is nonproliferative. -120a-preferred enbodi nent,

the host 20 cell is an antigen-presenting cell, in
paraliadiliare #xm@fdian otddid germnogytapwrorriate cells.
macr ophage. In a further enbodi nent, the invention
relates t I i gonucl eoti des which hybridize with a

nud eik dgpagﬁﬁgid%%ﬁ???ed B or PRGN ESORhe T PAGERE| ofC 2
anckodmibcmarey rhecl alisedh @sd gesbéc el ®f obespart88ular DNA or

" S " lecules. Nucleic acid nol.ecules in th
fgirﬁr‘% oﬁgggf:blg%tlcl‘be%t%ecogl ‘mérs of @élr?pleetlé:nt agéﬁ‘ploei, the
whirstentyilmmi.di ze with a nucleic acid identified

according to the invention or 30 parts thereof, may be
used for finding nucleic acids which are honol ogous _
t Fhsai P YRR PR atfe reéAtesi &@ hrtorerhlstghipd contain
i iveMudei PCRAM! idf cateon.i nSetthemn o3nd aNorkhemBinant

hybri.di,zati on, may. be enpl oyed.for finding honol pgou
N DIt AT RBFTAE 2 aCPBR Ty "o L dF 1T e B53pHe OF cthe
undererdtawrst ri ngency, nore preferably under nedi um
stringency and nost preferably under high stringency
conditions. The term "stringent conditions"” according

t Fhchehoaveneildn meef exbse ocevndiistors i i @l kowdWooding

2004/ 047863 REJ{ ER2PO3/ 930N - eﬁgodﬂr‘l@ﬁ.{r:]f, iaQ:fhe host cell

hybrj di zati on bet ween pol ynucl eoti des. | urther
aSPERICINE [ hverPT8Rseel ates Rl amoppetiépn, In a further

anl_n)mﬁﬁltnidiEc,OY};ﬁéptl'ic%& wBéth ir%c@mq_d@@htb%y ?eﬁpflé@é@écme
a sel ecte rom,the group consisting o a .
n&gﬁﬁi%Og%?ﬂfﬁhF@ﬁvggnﬁ%F%egu%fﬁh%IéF&%aé?% g%ﬁuéﬁggntlon
selrectaed gaom theegeolip cBnsfstabpyypf BSEE) | DoklOs: c813, is
a rs jviatd verth | ej. i d I C
hyﬁﬁédz_)lelspe\%ra{tthla\{%e %Ec%rei%);%aég}% %g}%o?ﬁg]éarct’ .t‘f‘ﬁé Rost
st39ldgeAs 180 cotditdBiPrqntEntlicreld acid wihiqwlar a
deganariatiec Wdi, resRetdc e tdie Hued @igprpdd. of (a) or
(b), and (d) a nucleic acid which is conplenentary to
the nucleic acid of (a), (b) or (c) . In a preferred
erfodiarerfiur ttheer  iembentimentr, el athes tiavenpriohei redates to

p%lindcheeoq{ides which hybridize with a nucleic acid
identified according to the invention and which may be
used as genetic probes or as “antisense” molecules.
Nucleic acid molecules in the form of oligonucleotide
primers or competent samples, which hybridize with a
nucleic acid identified according to the invention or
parts thereof, may be used for finding nucleic acids
which are homologous to said nucleic acid identified
according to the invention. PCR amplification, Southern
and Northern hybridization may be employed for finding
homologous nucleic acids. Hybridization may be carried
out under low stringency, more preferably under medium
stringency and most preferably under high stringency
conditions. The term “stringent conditions” according

to the invention refers to conditions which allow
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15 peptide which conprises an am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 10
and 12-14, a part or derivative thereof. In a further

asEecoods s idwention relates to an 20 ipOMARIEIVE/ 013091
fragnment of a tunor-associated antigen identified
according to the. invention. hid fragment preferably

bi nds to. a human HLA receptor or to.a hupman_, anti body.

A THSGHEHT TP T ha FAVEY | DR AP EF of Sby g e LonpH H88s o
sequence of at least 6, in particular at 25 | east 8,

at- |l east l e , a ea ; I 0,

atI egét %‘grglﬁégt ?éggt&%o, Egr%i ngké’%?aé}.%hllnr%ﬁisatste?s to 2
asperteime PAV¥AEPEAdPelR aBSPEhdparhiichl ars encoded by a
peRid e whhghdhas 1@k teaMircHe st e S%Q@I\Iggceoagli@fetiﬁg I (a)
fromthf roup,con%l,stl ng of SEQ I . 17-19, 90-97,
10b-1891e4653C06 WP O EERES 193nUgRR1C R¢1d sequence
13585 ed af pant tbe @efoiu?patdd:ffsisl”tﬁirrﬁpfofi BEQ@ E%N@@h: 3-5,
aspec the invention relates to an agent .35 I G .
i hARa T 4 o aeads M St bW | eRUCAFeg moid which
adodrddidiize® whehi henhbohedr boid pdrt(a)hemssr dtringent
pr&d&i e, garbodi ent ; agent 4 antyd hody ;
PG etonaon ot “Fﬁggéﬁt ?E%g wp3entld Miendshig with
2009 RRAT'86 8O PEHEPP005¢ 5336919 B (RUNEHE z&) angénBody) a

prnw%@mib@ﬂa ?n@dncgts_ Ebgp@@m‘ghﬁtatﬁgr Yot %hsnt ihrﬁi@seictr acid
| S ragmen (0] an anti Y. ur er nor e, ,

| Rentdn réf”ét ¥ 1 dCAn ahti Body TaHedH e sggodiment, the
selrecdntvebly toehatespl ex ob (broaetivnmiord gssiopaittile or
ant | ' ifi ing to.the _i.nvention or a
SHeEle ORRLLL | EOnBECOLd B RIS odith TUS A S ected
t umem akkecioarey @enisgetingeraf fSEQ IRcHOsdi A§ tamd hie2-14,

| Ny &+ 0N, PrSal gaPRFE there9f, binds, with said
anti'‘body not binding to (1) or (ii) alone. An 10

anti body of the invention nmay be .a nonocl onal

antn bagy. fudthduir these erpodin@entsnvdhei et i KOt d$ ao  an
chimeric or. hupani zed,_ anti.body <%Tr a fragnent_of a :
nat UFEtCE R Bodyt 2 PREBEr t PEul &t 5 G E%R| fsioen
t ddarcti firedgetcordimg ntpartheuliaveart iamt.i bodyd whiadment
S i £l k ' i r _conpri.s
a&g%%%éeﬁ%gei%epﬁég?gdttgf %oﬁm‘t éerggﬁ%wupgggggﬁg iﬁg 0 ﬁ%ﬁd-man
||)m«}poqyﬁlga gdlgppent of the invention preferably

comprises a sequence of at least 6, in particular at
least 8, at least 10, at least 12, at least 15, at
least 20, at least 30 or at least 50, amino acids.

In this aspect the invention relates, in particular, to
a peptide which has or comprises a sequence selected
from the group consisting of SEQ ID NOs: 17-19, 90-97,
100-102, 105, 106, 111-116, 120, 123, 124, and 135-137,
a part or derivative thereof.

In a further aspect, the invention relates to an agent
which binds to a tumor-associated antigen identified
according to the invention or to a part thereof. In a
preferred embodiment, the agent 1s an antibody. In

further embodiments, the antibody 1is a chimeric, a
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100-102, 105, 106, 111-116, 120, 123, 124, and

135-137, a part or derivative thereof. 20 The

invention furthernore relates to a conjugate between

Ay RGRIY4 Af4 13 i nvention whi ch binds topdT/EP2003/013091

tunor - associ ated antigen identified according to the

invention or to a part there@?2 or an antibody of the

25 invention and a therapeutic or diagnostic agent. In

oABIMAEHFRA me@nt 10E%t hePdpeudc AN stiRredegrd by

| Tonbiimdry [teehd tgddieroaspecs, fhgmeA¥enBl @R antibody.

relates to a kit for 30 detecting expression qQ )

L BF1Gh ThA TR o5 Dt BY SBE{ oS hE5BR1 APedRaRtigaRdy which

i deintdS | ese becoidehy t oot he igoreritdxon,ofhi ¢h) kit tumor-

c [ S ent .l .. det ' A of cl ei

ag%rdvill C eq;godeaz’n{lgier} heqt%é%oél-élgsdsociazf{%?%m ge?]coor the

ofirwegsrion her edfPayti fhereoheans tuidr aasdi€i acdgcule to

anfgan or sgf ga paiinmdelffoididd ) Ofnt@gbhbodiRntified

which bind to the tunor-associated antigen or to a |

pAICAHEED LO ahBP oA VP 16P PLetd&d RRER &Pgrect binds,

2004/ 047565, BCT] EPB03, 013050 . 53 ‘a0t Taen o1 &t "
! - antigen or. a part

SO Gh P b R HEFROEPE, 7K BRe® BRBSHLAERL, A oody

adgent Sutbhedeteablodimenft st,hechrichet tbodgi dsorat haipartic or

t ; i j r { Vv ;

i T B ChRdy 5L (o TELESHERE S800 BELEEN (Ehcipoay.

in particular a sequence of 6-50, in particular

10r830pa 20t 3Q1 2P0 2823Q:nvepRtiicgUoss) atiie| €9t kdes @h agent,

said nucleic.acid. Detailed description of th ,

i MNP RBh! 4B AE c 8PdidRg 0 Whe W t?Bﬁ?laéﬁéilgremds to

descpepeddehivitictar Raexpressetiprhskener sebflisnce selected

selectively or aberrant| an Lch_ar . _ _

C e saoCPaPEl SRt eaaan s S of Rfes  Ad-10, 90-97,
| vENti®h, 1hesel@enetlandlor LAGIr 12gendlide pmaducis-137,
ar};dg;sﬁgry@érdéﬂle{w vyeshapdipr parts are preferred

tardet structures for therapeutic approaches.
Conceptional ly, said therapeutic approaches nmay aim

attidhi bhvbpgibhe Falrichiethodl t helsalactivel Ya conjugate
between an agent of the invention which binds to a

tumor-associated antigen identified according to the
invention or to a part thereof or an antibody of the
invention and a therapeutic or diagnostic agent. In one
embodiment, the therapeutic or diagnostic agent is a

toxin.

In a further aspect, the invention relates to a kit for
detecting expression or abnormal expression of a tumor-
associated antigen identified according to the
invention, which kit comprises agents for detection (i)
of the nucleic acid which codes for the tumor-
associated antigen or of a part thereof, (ii) of the
tumor-associated antigen or of a part thereof, (iii) of
antibodies which bind to the tumor-associated antigen
or to a part thereof, and/or (iv) of T cells which are

specific for a complex between the tumor-associated
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20 expressed tunor-associ ated genetic product. This is
useful, if said aberrant respective selective

expression is functionally inmportant in tunor
prohogengoiutgeand if its ligation is acceopADP200BY013091
sel ective damage of the corrfgponding cells. O her 25

t herapeuti c concepts contenpfate tunor- associated

antigens as | abels, which recruit eff S
AUFAGeBelE: dankBF hg (BOESRE b etec Fivery o6 fior one
celmbsdiiene, ttieef wryernton ébrth@etacgeonnui@cmhe nuclelc
| L8ehl o angld (3,016 d b AL ARyl ORURIL; Ao 10LaLLY for
301 T &revant : rivati a nuclei ¢ acid neans
asededthyet oamhélfmaésqpnonof hetaigd nglveled qrupeigle which

nHBREQEb@e SHpSthHEEQG§ardeEﬁt'é@@u@@@éoroﬁdd|€4555 in
are present i n sald %gglelc acug ng@ ?&rnnre E
t@ﬁﬁFlC&éPFvatﬂ6% %l so ‘omfti sé'Che contiguous
dauictabicz @kisow fofsaial -nuclleiic aciid.on a nucl eoti de

base, on the sugar or on the phosphate. The term
"derivative" also conprises WO 2004/ 047863

POELBR2EC3 45839 p tio ofndleciinvamitdennhi ch cont ai n

nucl eoti des and nucl eoti de anal ogs not occurring
natural ly. According to the invention, a nucleic acid |
|éCC@rﬁﬂ@@eﬂabl?héedﬁﬁﬁqiﬁﬂﬂﬂeﬂ%n%%lér@D@QSQﬁlbed which
rbg%m€¥§¥ééégadlﬁRNﬁ%oNUQEQ&%i%él&tﬂiﬁﬁwysﬁr aberrantly

according.to the |nvent|ona%ﬁ %ﬁ; .DNA, cDNA, nRNA,
r SEGIHAERY 1AF e FrRFCES SQTd $9P™Snt hesi zed

nmol ecul es. According to the invention, a nucleic acid

e t t
d ﬁﬁquﬁfﬁgngg r}:and lﬁvﬁég?ggfscgﬂﬂﬁa ??560|rcu rf their
cb@n@iuﬂﬂRﬁmﬁ@ﬁtShénﬁééreﬁéeaél&?Qﬁﬁﬁﬁ%%ﬁ% @B@é@ﬁlﬁ@rts
tqdhe E?é?@'&:'r%@ hayegpt ef eyl bess | solat e@he?ﬁ@eutlc

term "isol at ed nuc| ei c. aci d" ans accordi ng

|@QQQQQQhQ%EHCQ4ﬁ§PWﬁRﬂ%§%yec$@l Eh?F?pﬁHﬁFFfFBBroﬁChes
Vipdah aaf@raQX@mﬂﬂbﬂb&ndK&U@Eéaﬁevﬁhmrbﬂeaﬁéleelgp;lvely
(P g% (||# reconblggg%by g%&é@% %f%“d%%. “ﬂﬂi&
g@seﬁuxnrophbretsaldracabenaanbn oespevyize selective
|sgﬁ)%§ ed, fo{sexaﬁp$§tpan§ff91CaLmﬁ%QEQﬁE'S 14N tumor

nuclelc acid nucleic acid which is
pathogenecity and 1f ltS ligation is accompanied by

is

selective damage of the corresponding cells. Other
therapeutic concepts contemplate tumor-associated
antigens as labels which recruit effector mechanisms
havihg cell-damaging potential selectively to tumor
cells. Here, the function of the target molecule itself
and its role in tumor development are totally

irrelevant.

“Derivative” of a nucleic acid means according to the
invention 'that single or mﬁltiple nucleotide
substitutions, deletions and/or additions are present
in said nucleic acid. Furthermore, the term
“derivative” also comprises chemical derivatization of
a nucleicacid on a nucleotide base, on the sugar or on

the phosphate. The term “derivative” also comprises
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avai | abl e for mani pul ati on by reconbi nant DNA
techniques. 25 A nucleic acid is "conplenentary" to
anot her nucleic acid if the two sequences are capable

ofwhybod4if @4 hg63 and forning a stabl e dupleer ABEI00BYH 13091
another, with hybridizati onéﬂoA{ eferably being carried
out under conditions mhicﬁ' ow specific

hy tiLon  het ol ; nucle e stri,ngent
corgdéféfo%s%egg?riwﬁgg %rg:n 't i NS~ 5 arg (g%écf_’llnﬁle uglgotide
ex@m@l@gSimpwm@cuuraing Chamingll A Laboratory Manual |

J. Sanbrook et al. Editors, 2nd Edition, Cold Spri ng
Har bor Laboratory press Cold Spring Harbor New _
YRHKSOHEEW or teur rEfe 35 TPEAEOss A MIwd@iar acid  is

Blp'&@gé(raﬂ;lﬂvl dé@&lyli@bo&ﬁlcﬂel,c géiicﬂOf@NPJOhBrWﬂl%brﬁaclelc
Sons, k.and_refer, for

P DRI aNUEBELEn HOHT LIPS bOFFEFdE8gs fo the
SSGyvén 0P84 Fi genlomi@. 02PHAMD 2@MAA)4786BNA, recomblnantly

S agiogd] R iy piogs 004
S[Z?CQrWQEDm t$3C Lo veptisnm sédlum:tﬁlkcrl@l@l@ ]RSHWI be

soghdRcitrad ey pE'lKgl@%E?énaﬁer il dtzajd@Mmelderanded and
menbrane to whic DNA h been transferred i s

WasHRRR L f OF %9(‘5%?%‘313’ nc:zr‘ku%%?:hétd?%%% Tehperatur e
and then in 0.1-0.5 x SSC/0.1 x SDS at tenperatures

8C. A di
co?rlg eﬂ%ﬁ??x?ﬁ; r‘?%gl%r o qu&sbefoé%\é%rg Jla‘?‘yl EQstMfodknyption
pamaveulpreﬁerahhst 56@& atisbéased60%That Iteast 70%oclated
SpeRelc B ant g%éta%g‘zﬁamgggeemr ARl 1lB@%hat the

east 8% or at | east ) ent
nd@W‘ébﬂ@e%Cl@LSWRECI &l campld§ieddilng viigro, for example by

t %@Iyﬁ@ﬁ&% at@damt | EeNSE B MOV di (gt o rté?:%mblnantly
i nventi on sent al one, or conb natlon w th

otHETIHERS eifY AETRBINEN pht it bulBie L indtr of6gougkample by
nucleacagei dsd I;elpeeéetrepihen‘eodcrrémtasttmnamuohel ©r (iv)

ac] dm':}'?eé gél Onfl(%)l y é)l{g]népefle t QD expé' Jhcanl 2 S[}/nQCrHerSOilS. An
sefquences or tegu at or'y sequen
hohodbyoed oruhke e ol agbdis st ha remp@ceth 0 mdﬂ which 1is

nucl£f LapAci d. fé\rCOthEhPﬁﬁ]Q%'ﬂSﬁ and.a reQUaiAhnt  DNA
sequence are functiona l'inked tyo one anot her, if

t he§ChREaues.

A nucleic acid 1s “complementary” to another nucleic
acid if the two sequences are capable of hybridizing
and forming a stable duplex with one another, with
hybridization preferably being <carried out under
conditions which allow specific 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, to hybridization at 65°C in hybridization
buffer (3.5 X SSC, 0.02% Ficoll, 0.02%
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covalently |linked to one another in such a way that 25
expression or transcription of said coding sequence is
under the control or under the influence of said

regl A3 o saggence. | the coding Seque'@%%/'tz%zto%3%13091
translated into a functional protein, then, wt

regul atory sequence function@3y |inked to said codlng
30 sequence, induction of said regulatory sequence

ré%qjtbt‘élmf%wl’r%eﬂslcctqrtﬁn on %o028aj doevlinfg serfishce albumin,
WiZ Mo UM maggp@g gofi r ame, Sblt E% igpg he 208?4 ngg@%ﬂuer@ﬁ: is
co se enc el ng C aple O el ng

traﬁ@igteﬁoihﬁgb Fﬂzoaégﬁpgd BrgteFﬂ gFmpebt?H%t685fﬁl 7.
THef tteer nhylexpd £55t Don conheohesdguarce&o ofhidleguhat ONE has
S C S. ac g t enti.on

o e O L O8> B RELHERY, Y et 2 ki 8RC 2t
W@ 00 47 DUFSESE RGT/ BFR 003¢ 018090 . 1-028 xr 8§G/ate x SDS at

xRS 4 s HP808-td Negpafticul ar  embodi ment s of
the i'nvention, the expression control sequences can

be regul ated. The exact structure of regulatory
S @ ENGERIS gTayo Veliy ﬁﬁvénfﬂ@ﬁtl.6mpﬂehhﬁt5r§pﬁ@bﬁél@rac1ds

| but | t b
S U T ErT G O St heRGEETaHTEh, Fe SPAborged A least
irﬁ&datban béastansiy, peitonlaadt t&@ns| atti oheast 90% and
sl §u§ aQE Eﬁ A Q%X&égggnggb gfqggnﬁ%ast 99%,

seque ce More 10 specificCa
SMHﬂWQHEﬁ:|ﬂHﬁﬂQQ¥ﬂﬂ%ﬁory sequences conprise a
pronoter region which includes a pronoter sequence
control of the functignal

f transcrlﬁ%%onm
| HerfC1ER gTPat iy y B qhBReEs 2 RAGCAPEST eaﬁﬁaieaé may,
enhannetusﬁqmenceheorlmméntfnmm atid vetresentb alone or in

qﬁh es n one ha the f unor - aSSOCI t.ed
|ge%§%n‘xpu§Pﬁgt é@ﬁerelhuﬁay be o ?hed‘ %ﬁfUlar
eﬂpr@enﬂkngowﬁwnmqﬂeseqaen@es andppeﬁamredsem@nduments, a

‘nﬁﬁglJEH“LaéEHhofgvefunébgoﬂé g?teﬁ?PQEdth%o ression

tunor - associ ated genetic pro ustrated he ei n
P e lor YPRGCRBSE her HRgeHEtorY e eedvi ¢h aay be

ottheMo BRfRSs Jdhi Bet@tbDy¥§otiHewseheebb¥ecCtbVishY dOhucleic
these prgnDt 1n&‘%éﬁuence and a regulatory sequence are
“functionally” 1linked to one another, if they are
covalently linked to one another in such a way that
expression or transcription of said coding sequence is
under the control or wunder the influence of said
regulatory sequence. If the coding sequence is to be
translated into a functional protein, then, with a
regulatory sequence functionally linked to said coding
sequence, induction of said regulatory sequence results
in transcription of said coding sequence, without
causing a frame shift in the coding sequence or said
coding sequence not being capable of being translated

into the desired protein or peptide.

The term "“expression control sequence” or “regulatory
sequence” comprises according to the invention

promoters, enhancers and other control elements which
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utilized. 25 According to the invention, a nucleic
acid may furthernore be present in conbination with
anot her nucleic acid which codes for a pol ypeptide

cof rddd neurgesretion of the protein or ppal y¥pRepid:0813091
encoded by said 30 nucleic acid froma host cell.

According to the inventiom %6 nucleic acid may al so

be %Pesent in conbipation with another nucleic acid
Wi S @tes  FOPEES AR Y peritl de Tausish§ t he hcodégticular

previieddi nggn 0| yEepthée idvelig anchened ofpidesLeh | control
menbr ane of the host cell 0£ 35 Cfrrgartmsnt alized into
éa.a ‘ce ]il

particutar: orgahePest 5" SFTar 1§prycture of
c ordyj wnleet i oy wistelua nmesl emeyacvalry s aspossi buectwhoch of the

r et s eparter g or "tag' .

2004704 863%5CT/ EB5003/ D15061 %7 ?%%”aer\éﬁelfyerre‘:&f“p“ses
e GHH AT S Cll et oAb nanunbANSdIaded esequeneor uhhgh are
todhneddwentiian a pmect Ofidereqorappropiidteiyiidna  ang
prormte]g?,r whi ch control s expression of _a nucleic _

acdi PR B mpFE SRERAVELY racFUCR odishg TBTRorb@x, capping
t LuassHci at@R RNt | gegueficé he | axenti @Ae Theiklker m More
"V, res ] ed reJn its .qost general .nmeanin and

cosspgér(’lolsfe%éa;lnl i nt 25? rlrlgld‘il Ilf:larnyS cvre'lg)loec e F61° ' ATE e c%egé]ie&]ces
wi @t wirsh | es Bedrtb el giegiani dshior éxadiplkdes ta poemoter

| g palieed | nteg prokarypdd ¢ andd,of eUk%?ACEtrioﬁ celbp 10¢pe

and, “where appropriate, to be integrated into a
geift 1onglet br 51 vfed hg8nRi nBearbappeyepgargnces may also

r et £ aBHhOhce eXPls@Rhded t e CelipStrd8m activator
internedi ary vehicle may be adapted, for exanple, to

t i 99" el ectroporation, in bonbardnent with

m croprojectiles, in liposomal 15 adm nistration, in

i e o8, o S IRELELL R BUAR, gprigens

pl s st aipthgearesnomayi el qavvimssr] Whehnableiexpression

acd Shst £P0i RG heh @ st UARE- assftdd &f. adfi 98Re 2% her hand,
|qent|f|ed according to the invention may be used for
tr

Wi oh'®f PROBPLEER| £ NeR$ eFBMaEra8shetatrgagenetic
baitodwesdrbi e s DN eddd RPe i lRecaah| naatcBNAirBY B® the

pr d. in-vitro transcri.ption of a%NAte | ate. .

Fulﬁﬁae;nftn%c%’, iq%e ey e dZIi f"‘flgctil by st a9 n .5 This
allows the selective activity of these promoters to be
utilized.

According to the invention, a nucleic acid may
furthermore be present in combination with another
nucleic acid which codes for a polypeptide controlling
secretion of the protein or polypeptide 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
polypeptide causing the encoded protein or polypeptide
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”.
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25 sequences, capping and pol yadenyl ation prior to
application. According to the invention, the term
"host cell"” relates to any cell which can be

RNy aTRM 6_|3§0 transfected with an ex%%?%%%oo3/013091

nucl el c aC| e term "host cells" conpri

accordi ng to t he i nventi on- prlokaryotic (e. g E. coli)

or eukaryotic cells (e.g. dendritic cells, B cells,

CHO cal PsefensedelgrpodkiBEmnt cep| geqpadsnagd] | BNAngolecule

i ngect sggbkalngPardd cukge 35 mrafersnceai s \géa/@&rto where
nannallan ceIIs such as cells from humans,

SRR L 3 gsv Yoat s PSHIotETes WIARA CeMFEOhRy Speression
derf ved nucdmia nudid pl fort yexpfmdlissde nuoleds: andid coding

cel | 2004/ 047863
ngﬁé %od@?ﬁ%%ééfocﬁé? peC|%ggnexaon§§(ﬁﬁ%ﬁn%%pn The
k dreani Nbicst ey ” pési predaherel dod 1tukoest egenetrein meaning
C%Acﬁeegmbgfsggn%ﬂ?r Eﬂ\‘yeafi\gdlgggr Y £ B8 emsgel S nuldleic

ehbodi nent s 'S an
ardG igenvipt @B e RPPRG €Sl 9314 nnb%\lﬁ@uﬁ&rlda fenaxpppée, to

celd ,lm@f@&yé@d Ofi n@oMyHoXAIFAR1 A m}/@i CeuREkgolBy b;%lls
pre n he host cell in the f Ie co

t
s TSt s Pen BhECarBaa e & pehbme.
empﬂHSSEﬂ ofi tthd shosindehblke t&eﬁaxxhﬂy@réplih&ted and/or

| BN Ay L1e LEEM: 00 €3] od SidSA | DohLs MRk be

nmeani ng and CO rses 1on O
oradsfptrRg afer mmrephe, | toatke ué@m@m séscharpigtion, in

XUl e ff  Nug] €l C aﬁi@?o?rg¥éE9f[8§re €XPressiYiomal
may be carried out transjent 5 or stap ly. Preferred

L OrF &lyiAems h nkhfal |t§ﬁnsé—c@|1] s 'WidthpriGee aid  of
Pcaa%alctaaldlaaRe/rCI\iM(Lﬁyet_rt@gﬂn,maCaDNgb@cf %, viruses.

mﬁ%gqicont%Dn a sel gftab mar.ker su oas_va %ﬁ OMES .
i npar iy T stEnde ® 8 RO enabfing®
stably transfected ceII lines to be sel ected) 20 and

t g‘:%e'}hl?égfﬁopé@ﬂ@é eéo&fﬂ%‘e%fs Ofcuﬁ)SEQ%%%'c‘l‘é'teﬁs > antigen

Se cases O I nvention in which

rrollcte;rmﬂeflgﬁ%séﬁtzgrﬁlﬂanép- adciaveatanni ey dee augaidt for
25 pheredt i D EPresston-anecd or Nﬁ%)led'csoa@QHE“ﬁ@r@ mean

cl8l e 28La,389uenRC0dh a9 . SALILEEL TRLP MR may be
prepared by in-vitro transcription of a DNA template.
Furthermore, it may be modified by stabilizing
sequences, capping and polyadenylation prior to
application.

According to the invention, the term “host cell”
relates to any cell which can be transformed or
transfected with an exogenous nucleic acid. The term
“host cells” comprises according to the invention
prokaryotic (e.g. E. coli) or eukaryotic cells (e.g.
dendritic cells, B cells, CHO cells, COS cells, K562
cells, yeast cells and insect cells). Particular
preference 1s given to mammalian cells such as cells
from humans, mice, hamsters, pigs, goats, primates. The
cells may be derived from a multiplicity of tissue

types and comprise primary cells and cell lines.
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nucl ei ¢ acid sequence coding for the HLA nol ecul e may
be present on the sanme expression vector as the
nucleic acid coding for the tunor-associ ated antigen

oryd hey Y gdFded hereof, or both nucleic @@TQ%P%BM%BOM
present on different expression vectors. In

| atter case, the two expresgiforr vectors may be

cot ransf ect ed |nto a cell. If a host cell expresses
nSRAET ke GHAMRLE S5 SOMPHISE akSirgdn NOC YRS paPeripheral

thtﬁ!cﬁﬁ:f Eenk$b9tabA 35t ¢! ?}élﬂl%, oot itHthb@hle, afd fiSow and
Cco therefor are,_.transfte I nto t ce ei
P T TP oL AR SRer e T T UTeRts . ERE. host
exmldssuen mctaart&gdrf—pﬂ*e&sazﬂhlng alceéady EnprgﬁﬁStE]Scdm a
H yl e Rly ei .
phrAToY 5001 o8oYEs ' B iRICLORIEEE, 2  pucreic
t @fghd aBavchat g esenitgdm @retthSbapﬁltlhexredihQ:aﬁom of a

t ransfiect edgynt grt herceldo Hie hyent b@ﬁl@ksoand in one
co es kits for anmplificati on of nucl ei ¢ acid
SHhastin

C Y i tie Gt i Qﬁﬁ] %ﬁkh kits

conprise, for exanple, a pair of anplification

pr| hyfQri di,ze t the nt clelc acy d codi woos
i€ EEQMW an§§50|a SN &AP gent %héerg?l %ressgon 18
prtaa‘@k abhy tospricst ammﬁcemefanango ang Ildpmprises the

P A A @0l 0530, rIR- 3grangf2|0% %'eggﬁ%@e It also

nucl eoti des of the nucleic
ndiﬂiﬂlérrii%inl n@arﬁlnalor d@rxﬁr@%fd t 9 f omwstlieds of acids.

PrEydh dhinB e, éﬁﬁre@éléﬁemﬁv'B%T%d%iie@ygﬁtdh&%dﬁlently
one stra nucl ei c aci codl n

tdﬁbr55§gg¥|at%ﬂ@%ﬁf?@%neXE§%ﬁﬁF¥he g?ﬁswsprvhewammqllan
hyd®lild zecbopthee comdNARNL ar gnsit r geRlc / TMAN (Inv1trogen,

h al; f
am%?%ﬁ%ﬁgb ¢E?Ctﬁ@ﬁﬁﬁn”_ﬁggggc%g?%g%%%abl ggﬁé?'%uch
" AR FengENepliMRAs g TERlisdenne gl é5|4d8a0|(@§1d'ray:hus

beriged fPrs €291y at kB s rhBrBar dedul ari deduebNge selected)
expreSS|on of a nucleic acid. The term "anti sense

mAtutRe ERhaRRErSERSBOREL| IRAURNGPS r of eFé’tQ&,eara&PNglrus
to(dMpe J nvention to an oligonucl eotide which is an 25

ol i gori bonucl eoti de, ol i godeoxyri bonucl eoti de,

nodi fied oligoribonucleotide or nodified oligo-
deloxyrifvmriclasdde @ind tile chnwentiidinzesirunadgrich  an  HLA

molecule presents a tumor-associated antigen or a part
thereof, an expression vector may also comprise a
nucleic acid sequence coding for said HLA molecule. The
nucleic acid sequence coding for the HLA molecule may
be present on the same expression vector as the nucleic
acid coding for the tumor-associated antigen or the
part thereof, or both nucleic acids may be present on
different expression vectors. In the latter case, the
two expression vectors may be cotransfected into a
cell. If a host cell expresses neither the tumor-
associated antigen or the part thereof nor the HLA
molecule, Dboth nucleic acids coding therefor are
transfected into the cell either on the same expression
vector or on different expression vectors. If the cell
already expresses the HLA molecule, only the nucleic
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physi ol ogi cal conditions to DNA conprising a
particular gene or to nRNA of said gene, thereby
inhibiting 30 transcription of said gene and/or

trwﬁm§@ﬂ4;5h¢g6§ald mRNA. Accordlng to @@%lgpgg@§/513091

an "antisense nolecule" also conprises a construct

which contains a nucleic aciZP or a part thereof in
reverse orientation wth respect to its natura

prasiist eFCIARNGRt i CUHIW 360t dhscripnosfaaspotebed acitd gen

oro®ftiee Rkt tred LS F NBYn BOr 18 ah S € WA o thige ce11.
naturally occurring nRNA specifying the enzyne and

t hus prevent accunul ation of or translation of the
nRNFe | ihvehbeoachilve ermprd.sddD R0 Ddr8BBplification of

PCT/ 3/.0 her possibility.is the uyse
oggrﬁggggggs%%%T C%%%n ?#njiagﬁﬂgfé?gsg¥%aged antigen.
Arfudensecigly gorﬂmllpa@tsaies foref eraxedhrdecor diang taitrhe of

15&@“@19_&:5@/&1 apseqieence,Rf -n 64RQ riidy RAT LhCW AL fnuclelc

15- 30 and’20-30, contiguous 5 nucl eoti des
tlﬂ?%@ugﬁﬁd¥ﬁﬁlef%ratheanauBPéféﬁﬁﬁpyatﬁﬁe fagltigen. The

C%‘Wmt mﬂériﬂl@t@b@@fjrl@@cltgl cS@qugn@é &P &I in
ther n prefer i_nent s ense
olf %Hﬁﬁ%ﬁﬁldeis gshybrlg 2§té m n&°Tgrguous

5nuqﬁﬁ¢&%ﬂa$|¢ﬁ BMehnaslaltran$daandnamelMbmbwmrlapplng,

Pl ot RERSRD B AN LALUiBLAR Bh! & O PLAID! 81 nBLLS: on
urt embodi rsense % I'gonuc
hybﬁlGP@esDrMm@hSaVGJdnthahﬁﬂdﬂéé regi omeor syRNAD  of the

Smuéléﬁbsbbﬁd odihPnecemed Mehor 88ssociated antigen,
oI nucl eoti d of t he invention__consists of

Lo | deEh Heox RG] dotlildes hypradize  to  the
Cwmmpﬂadm@ftdmr eafrana t hlnt hen5' aﬁlﬂn@ém@ﬂﬂ‘@ el @ot iade ows

a of - anot he ucI eotl nk
gg%%ezgﬂ% é%lﬁéfag% osp%o%f%s?%% b88§ %hgg %%e Tumoz-

old ool et i afetsigmy. be synt hesized in the

conventional manner or produced reconbinantly. In

preferred enbodi nments, an ollgonucleotlde of the 25

| NVEHE P aMo kel £ edOrol lagdnsEnsst| deuckeke, achds may

CNHQOHUQEGOthﬂﬁ:nHYe@@lHEﬂh&'edJkﬁ Vﬁ&ftﬁéui@fenEeduc1ng,
1o MOV T 0 5 UL YA DT (S, cenae
strabiddudedbror “antisense nucleic acid” refers according
to the invention to an oligonucleotide which is an
oligoribonucleotide, oligodeoxyribonucleotide, modified
oligoribonucleotide or modified oligo-
deoxyribonucleotide and which hybridizes 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 1its natural promoter. An antisense
transcript of a nucleic acid or of a part thereof may
form a duplex with the naturally occurring mRNA
specifying the enzyme and thus prevent accumulation of

or translation of the mRNA into the active enzyme.
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therapeutic efficacy. According to the invention, the
30 term "nodi fied oligonucl eotide” neans an
ol i gonucl eotide in which (i) at least two of its

Ny entd dasAses | i nked to one another by P%_T%@tsz%gi/%mom

i nternucl eoside bond (i.e. an internucl eoside bon
whi ch is not a phosphodi este3®ond) and/or (ii) a 35

chem cal group which is usually not found in nucleic
aditfther coRaseiRiyitynkéd t dhehe wig gonficl sébpdgmes for

Prigfaert iagh sy het hgcl 8t er BHEe08hee sBABMES cAliQonucleotides
pho hosphonat es, WD 2004/ 047863

sphor ot hi oat es, . al kyl ,
PR e it o RS FRrea fRnohrEs. SoReaueREe of
edd-€rG, ahkphrtphaiphond-siogatless;3phasphodasidatcestiguous
C .S cakb t S Lriester
R es CBE I e SO RIB B b b e progeranly
Therg efwd o dicfipd@menitgayudi®otheet agiges comprésesacid or

old ganyed eotilesshaving a covalently nodified base
and/ or ‘sugar. "Modified oligonucleotides" conprise,

for exanple, oligonucleotides with sugar residues

Wi rC hp 8¢ e Afe € O¥iab 601 hyn BOHNEhE 0 ahewsBBkeC W1algoaicdlRiot i de
or.gani.c .roups.tother LQan a_h drox%% group at the 3 h
pdBItT S AR % CRnBEpNLE BRAGN & (he €O°PBSFEI grre suc
Mek fi @ o©Okagehatlient i desithyt compr isie;e,f or teearplrdption
ai%ii'ipi;ja@jlf&yl ategq. d | bq;i,e r oqu)ete _argqté'ée.r SUGAT  further
instead of 15 ribose, such as arabinose.” Preferably,

t RGeS HsS and hgol ypepsraas dekikgemedl e qlckds dihvgprigizes
t het i Hve 4. o0 havel e sl i esh oA 481 1B1ind sl &t ed
protein” or "isolated pol ypeptide" nean 20 that the
protein or polypeptide has been separated from its

naltnr ahe eembodanent, Amn ichl@iractlpgaiiedler 6f the invention
po epti de : i n.an.essentiall rifi state.
TR S e Rk P S e TSt g 2
orcqg ypipitdrdet heregSenwishl yhier € ofndt bér osebstaices ide
22 BnBhION Lhal ©easHRo L LnliB1BBLYEE Heidl Vi¥Rked to
Such proteins and pol ypeptides nay be use ,Jfo

exfl e, 2Rt BduchPg ant i bBPERh@Adeskegn Pond.  These

| U 0 b t e §li RGPOBE | SyASRAYiEdaSnt RBkaRIMIEE ional
manner or produced recombinantly.

In preferred embodiments, an oligonucleotide of the
invention 1is a “modified” oligonucleotide. Here, the
oligonucleotide may be modified in very different ways,
without impairing its ability to bind its target, in
order to increase, for example, its stability or
therapeutic efficacy. According to the invention, the
term “modified oligonucleotide” means an
oligonucleotide in which (i) at least two of its
nucleotides are linked to one another by a synthetic
internucleoside bond {i.e. an 1internucleoside bond
which 1s not a phosphodiester bond) and/or (ii) a
chemical group which 1s usually not found in nucleic
acids 1is covalently linked to the oligonucleotide.
Preferred synthetic internucleoside bonds are
phosphorothiocates, alkyl phosphonates,
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30 Proteins and pol ypepti des descri bed according to
the 1invention may be isolated from biol ogi cal sanpl es
such as tissue or cell honpbgenates and may al so be

eXRy essef o 4AFQfbi nantly in a multiplici tP)éTQfEP@rO%?/%gL 091

eukaryotic expression systens. 35 For the purposeés
the present invention, "deriddatives" of a protein or

pol ypeptide or of an am no acid sequence conprise
arRTHE R TP 9 Hgekaa toys MO 2001 Gwed3® PCT/ BR2ZG03,0130981kyl

- phospdi il Soa @8 N0 acigh AIRIAeN dardant s and/ ¥amates,
am n acid substitution variants. Am no acid

i WSS i antRNeIPIFee anfROSSERYFor 5acetamidates,
Cc ar ooy sines trh yiial e § st Oneendanske it isde d Nsertions of single

or two or nore amno acids in a particular amno acid
sequence. In the case of am no acid sequence variants
hdfieng ermnsemedbhiednecbdignpnelantndeéci dlsesi doweprises
a1 I FHRICRELY U A PAFIAGUl A 8bhe1LAca) a2 s3ekd pase
10 sequence, although randominsertion with _
apptopy a%‘éga%cr‘e%ﬁ‘ghﬁl%‘ﬁl phégpeyglePrrgdppodgGempirg se, for
al SearIss) bcblei%omn@o@méis del ehi 8ig¥ar raBi §udkewhich are

characterize he enoval of _one or, re am no

o e S ol e LS M b8 il Padmbme oroups
vartilent sthee chaipdtexyrzedrbyplatattheast qnesiesiluend a
i Radiencs Rl ng Jemysd, and . angliish 188! QUG £ied

nginsertedinits p rence is gi'ven
t el el dd et odss balaly icompadisei on§okn ekemphei n@ 2’ -0-

acd e prAUENCe iWaiseh AL NpL oNseryer PEIVRRR instead of
honpl ogous proteins or pol ypeptides. Preference is 20

gi VP rtad P ERHPER1 ds with ot her ones having
simlar properties such as hydrophobicity,
hydr ophil.icity, .el ectrqonegativity, valune af, the side,
chlgﬁen SitPtye 111&  &SH eelg\/sat ia\}'}s&/s@&gﬁptelﬁtiléjr?)s. described
Casermdtnye tsubgshiet uthurstibor kawepllecen elixtel dtoed he The
25. £Xphan one, anl acj ! her ' Yo !
I?%ted?be?%%?%% th% g%ﬁgngrgggfgéggﬁggg 'ﬁ%§§%%glt% b o
subsat ttrederatesmapt BPLPRAPFEIenBABoPaENos epRirgliedy from
poled BAthesnduesivibehmed®r., TRh (Rrd14d88 protein or
polypeptide may be 1in an essentially purified state.
The term “essentially purified” means that the protein
or polypeptide is essentially free of other substances

with which it is associated in nature or in vivo.

Such proteins and polypeptides may be used, for
example, in producing antibodies and in an
immunological or diagnostic assay or as therapeutics.
Proteins and polypeptides described according to the
invention may be isolated from biological samples such
as tissue or cell homogenates and may also be expressed
recombinantly in a multiplicity of pro- or eukaryotic
expression systems.

For the purposes of the present invention,
“derivatives” of a protein or polypeptide or of an

amino acid sequence comprise amino acid insertion
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2. negatively charged residues and their am des: Asn,

Asp, GQu, @n 3. positively charged residues: H s,

Arg, Lys 4. large aliphatic, nonpolar residues: Met,

Loio g /o el (O/S) 5. [arge aromt i geogidyss: 013001

Phe, Tyr, Trp. OMng to their particular part in

protein architecture, WO 26042047863 PCT/ EP2003/ 013091

- 33 three residues are shown in brackets. @y is the
oHar 1andss duémiinchoafid sfgbethann wawlamius jafshias amino

f lasididddat tadivh Ghadiend¥ 0 has an unusual geonetry

which greatly restricts the chain. Cys can forma 5

di sul fide bridge. The am no acid variants descri bed
alroviemarayche riasktyiopr efaariethtd t bobpeiakd azﬁlrtmovmand/or
pept.i S Vit u s h as, for, exanp

D A RS ENER ] B R SRR oThate

QQﬁI%WOn@FhmmianaMAnOr@@b@blmanﬁ mthmnm¥ﬂ¢aammno acid
TRBRIHSS. [0 chil IOMIE! 58 AHBSL L4 PNs BHEBREONSedl ant s
predetermned sites Into DNA as a nown or
paravidld yarndwsed@iencenar @W\B‘P@rﬁn@\m#%da%b@prr%édues

%&Uiﬁgéﬁﬁéd?an};@) for p@l&@ﬁ@h@.atrﬂlﬁﬁﬁﬁnhﬁu'aﬂ | @RiRb acid
seguences re yotel ns avi

S RIS ‘ond L FPRYER | BREIBH HRTSE TR, s He dBPHGRFLate
imaﬁﬁ&nﬂngnoﬁaﬂﬁuaokeehlahng(ﬁﬁﬁﬂnctfas exhapl @osible.

(%M¥ﬁgn98%8 %%qeﬁfgﬂnéé¥#an9§r5¥@“8ﬁ§%aéﬁef¥f&f'B§ the

ypeptides or des also co
mnqm%ael s@ﬁspnﬁutqroﬁéor@eﬁ@ﬂ-néns?lca—ﬁ’@/ ofr@mdthew@q@fence

anm i egHl 8s AgsAciafed v %Qrigﬁt§nw cBYEcBSrized by
carbohydrates, |ipids and/or proteins, polypeptides or

2§tpeb??%l’%s°n?héetségﬁme &é‘rlt\}lﬁl%%qu%ﬂ‘%% ketefdgepgvad and

f medunmal r@shﬂﬂ@a}beﬁwl vat€ent&doinsaikd platei.nPreference
po peptld o tld S. gccordbnggto the inyention

‘i%g 8?‘1 1Capl PP a8Y ot aPldt ﬁf’l“&eﬁh the
haasmald uaculdonaéqpenper twhigfh t heepohygpeptorde fredn between

WY Gl 1 d c%lﬁs'; Pﬁﬁtcﬁ‘té’fﬁévegr SgB'Egﬁ 'EE Lgnal P%%?%?@h'c%s is

corrprl se eraction wt | es,
i retléf%n:tF@nr@iptlﬁ%merawcyp@m@ae@l@m other ones having

similar properties such as hydrophobicity,
hydrophilicity, electronegativity, volume of the side
chain and the like (conservative substitution).
Conservative substitutions, for example, relate to the
exchange of one amino acid with another amino acid
listed below in the same group as the amino acid to be
substituted:

1. small aliphatic, nonpolar or slightly polar
residues: Ala, Ser, Thr (Pro, Gly)

2. negatively charged residues and their amides: Asn,
Asp, Glu, Gln

3. positively charged residues: His, Arg, Lys
large aliphatic, nonpolar residues: Met, Leu, Ile,
Val (Cys)

5. large aromatic residues: Phe, Tyr, Trp.

Owing to their particular part in protein architecture,
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proteins, the selective binding of nucleic acids and
an 35 enzymatic activity. A particular property is the
ability to forma conplex with HLA and, where

anRy oyg Aley7generate an i nmune r?SPO”SG-PC’T'WE%ziO'@%Q_3O91
response nmay be based on stimnulating cytotoxic or

2004/ 047863 PCT/ EP2003/ 0130983 34 T hel per cells. A
part or fragnment of a tunor- associated antigen of the

i RS oFePIRRRP aBE STGHPY i kesbraskqtiencélor B3 thastonly
g,résﬁ.dlfﬁt i Qﬁi%ﬁbuﬂt 5&{ leagtid&z %héﬂ?St aia@l,soa&ihlh§33timparts
at..l.east east , _at | east or at
|§£Se(x1§b1,e.u§térns€%u$§1\§e A b gE?dilaéf acrheunu‘su""fl geometry
t wibrchas goeiadtlegd aetitgertsA paet chasnfr a@y®ntcaf &orm a
nugl 811G 36 9, ‘%&g for a tunor-associated antigen
[

rel"ates accor to the 10 invention to the part of
the nucleic acid, which codes at |east for the

t Ui - 285081 abed Ll daR sardsUr iy BpPAE tnd) Be rei?ily
fragment of said tunor-associ ated antigen, as defined
a aredd THE §R ol B¢ one3Rd PHenkPrRat PERtdACgefedthesis

coréq‘tgulijirehs t ugi_ﬁ)dih asae¢i atfed a_réﬁagmsga,ﬁl Sipy makelid bphase
passi.hl e the, diagposis o i sease characterjze
exséjr%etg“selsolns ofMe5ﬁgFJo?i$rbriggﬁgora-n ssodatEd %%#?%‘gﬁsgr by
Thesmsirteods cdilff i se rdetigntiatiing .one Greciorigues for
nuGliel faAails Wahede 20, Codte FRhc2c L UADN - 380G AR e rmined
ant1 gen and/or_determning the encoded _

t it SassBEPatlB® ahigendhamdplorkpept | @&s pajekigkly known

t hespfarie dhe mwaliei en@eh danBRedip delermi fedutaehis,
conventi onal manngr, i ncl ugnllnﬁ,bx polynerase chain
r &t i RGP Hybr T8z aPRBAPW 8h1Q7 aBki Vr GiRAueRses  for
Tynpaasisori ptetebns i pavsnar papdt idast idatd vetinsertions or
t ef.r.o may _be, det erm ned by, scr.eeni ng pati ent
o s e SRR Pl ARG SRR et a1,
and/ 2 it hef pemiaiasle . They may al so be determ ned by
screening T cells of the patient for specificities
for the corresponding tunmor- 30 associated antigen. ,
TREGHEEEH FAVERLI o VASG Bhnabl ST HFt Y¢S bPAIPFQ e RS/
t Welymssicded edoant pgpRsddescralkesr] hesmprid® beingle or
i sol a%.ep?f], [ gclpggl. @gtantl bod%e]g and cel IH%Jil/ar bl(]rllgll{lg £
38 et s SBPSSAFEEEGREY - AAShRT Y SRV §Ensadditions o
any molecules associated with the enzyme, such as
carbohydrates, lipids and/or proteins, polypeptides or
peptides. The term “derivative” also extends to all
functional chemical equivalents of said proteins,

polypeptides or peptides.

According to the invention, a part or fragment of a
tumor-associated antigen has a functional property of
the polypeptide from which it has been derived. Such
functional properties comprise the interaction with
antibodies, the interaction with other polypeptides or
proteins, the selective binding of nucleic acids and an
enzymatic activity. A particular property is the
ability to form a complex with HLA and, where
appropriate, generate an immune response. This immune
response may be based on stimulating cytotoxic or
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According to the invention, particular enbodi nents
ought to involve providing "dom nant negative" WO
2004/ 047863 PCT/ EP2003/ 013091 - 35 pol ypepti des

defd vash 4 feym gghror - associ ated anti gens. @cﬂ%@‘z'@@@t/omom
negati ve pol ypeptide is an inactive protein variant

whi ch, by way of interactimg3ith the cellular
nachlnery, di spl aces_an active protein fromits 5
i M &YRRGon 9Fths t hePcePREltar HacHifRmey whfcha  tumor-

ComRiEstdd h tdhe iagdd ve Jx ot @i, t h@w%laxlro@lducb&@fteff%bly
effect of said active pro For ex a dom nant

ei n.
nETMEVE $% cBptSHTURNh %% ndé t'Farti gand'rbul?aHBJe‘éuh%’E at
gdrersdt e8anyatsi §raktasl 0 esponskdst biladi gt t deblbe 105, at

Iiggﬂ%: u e, hi gl ogjc fegt

Iﬂgan Slﬁ?? f? att 3@ ﬁ%nggtﬁggsgtggé gaP%%fgthFIamlno
i ety eof kﬁhﬁs@mﬁﬂﬁmﬂ%ﬂ |arftfe1r<m:rt-s with target
proteins but does not phosphorylate said target

proteins may reduce phosphorylation of said target

prlot BRRE égyr%s§6ﬁ§@ep6 15E adc 4Gl spghdl coding for a

Sltrnrdcaﬂa;/sscac;cmmmanana@gahl VQelblté@SCVacmdﬁIhrfgﬂCt €6 the
mhlch inds to ronD

[ h trol
e byt oba8  REEC Rdr et MusiderfptflonvBRtbargdes
geﬂe h@ysteﬁqcethheuﬂﬁdnﬂasﬁbaiaUadr&ﬂtigenmandporomor a
%%Loufgy LCEHD, mgﬁtPB?”EEE& téQoP'EQBBQlEkESSFntlgen, as

I ncreasing transcription result
brkfver domi nant negative polypeptide in a
ceII |s a reduction in the function of active

praoteins. The sk d prepare 25 dom nant
PO | DROYAFRN AT ACBPOLGA R B Erass byoaing for
cdnmmnﬂanﬁﬂcrnﬁe@enastﬁgeasho&ﬂswm bmkevdpmﬁérmue the

ggﬂ#ﬂ%g gogﬁﬁévg ggéeghagg h%l I?gésexpression of

Avent Fon - arse o
su:ﬁ‘s@t aREesmere h tago nyelsHeapita tehsk ahto;ﬂeb'snd These methods

tt&@ﬁpﬂss%)ca@ttegm@n&hge%e §¥Cr}n@£é‘dhﬁ%l%li*%3t £6S which
may used, for exanple,, screeni ng assays

dé%%iﬁ i FgT t aWﬂ&%@é%@t%tﬁt@W%nanééﬁﬁ éi>@é§r51flnmg
t Lﬁm:r ansegkeatl edindhit+gedsc b o t tanttﬁglehsbl M Gr peptides

d th f f
e IRt oEiar St dht | QBRe R0 OF Gl oxBeY Ry gsternined

mtmh tthei r cbnmeénngopadt neasne Suchiscbsd Bmg e ympodlyserase
chain reaction or hybridization with a labeled probe.
Tumor-associated antigens or peptides derived therefrom
may be determined by screening patient antisera with
respect to recognizing the antigen and/or the peptides.
They may also be determined by screening T cells of the
patient for specificities for the corresponding tumor-
associated antigen.

The present invention also enables proteins binding to
tumor-associated antigens described herein to be
isolated, including antibodies and cellular binding
partners of said tumor-associated antigens.

According to the invention, @particular embodiments
ought to involve providing “dominant negative”
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be used for inhibiting the activity of
t unor - associ ated WO 2004/ 047863 PCT/ EP2003/ 013091 - 36
antigens, for exanple by binding to such antigens. The

| Reetd Y d4efef ore conprises binding su %@%%%%035/?%091

as, for exanple, antibodies or antibody fragnents,
whi ch are capabl e of selectivd y binding to tunor-
associated,antigens. Ant i bodi es conprise pol ycl ona
a1 YRRcl daal %w%dif@wﬁtmpraraessm@mf@% pptigens. A

CBreHdnah cGBRAGE. ﬁglﬁyﬁﬁt@@él bedi g8 cathdE€CAINIARtein
proteins |€ch§ ngtlve and/ or_denaturated state

( Aifder®tn BRLGR, | PY. "AmMHolinteTACt il oW 1 thegggl lular
GarathioldryJ. HimphbatesMetdodsacBde 1@kckEGn 20006m its
Kay et, . , J i oc 08:_1-.8,. 1992; .
LI ity ,‘%{hl 508 DR o2 “l%”&jz‘herf9351-°éo, which
199pe s i wekha Ghech cédiveainr afaiglf | therebpodedscing the

spectddicabl YsabindicRY vie0 g didf 98ko P 9k £hP1£8NaPQominant
prepared by various standard processes; see, for

eXHifif e, Vo or e fmber oAl CANPiLRodi &€ A Prarrdchrt does not
émfgrc%féa{t;ezgsaéﬁhi |siAi|I?n_agbh§_§Befﬂis§bﬁ'Sét Otp@erbiDQﬁir}?d SEBY  the
-.19- -9; "Antjbodies: A Laborator nual,” hy
Ed 110w A batf 4 C T ahidS }I)é%}\f’gb%a/g6§g%2§¥alf\?% Seddngt9and.
Aritiinpiddd elsy, Aa Lédhorredror y nkgatdlve Roatabyei isbiwpcdnhactive
W, i E ow,.| SBN
) Therany 1 rSear S pReh Fat et kTR s bue
afdqefe _eE Bpeerhpeylanei Bedidestastdath peebghigemay reduce
c B @ PH O 8RAY it rddteidrdading 497 P
( ofﬂﬁiet al ., J. | nol.,§%%§6&§: Zﬁb: 35-48,SE888?,tO
AftlerSont#taal . $1gna+ munofi 13438, 302189914964 1989ative
Garvad tipthod nhagobr Wetibad®idd4: tolQy-gd6moR800kxite in
' [ i cul evant for .the reparatiqn o

Thi,s is in rt ar r t f
anlﬁ%ogpggr%ﬁicﬁe%% ntéﬁéoeaus %netﬁ%%apggFFcéF%§,l ease
alsersrr imnyordi afnestidc geappl ment redscel thehigffect of a

N R s A R
aP IR E et e vhi B syl ecreqel rGariganser i @i n
physi ol ogically folded form WD 2004/047863
P%eEPZQQQGP%SO%%_eizaression of a dominant negative
polypeptide in a cell is a reduction in the function of
active proteins. The skilled worker may prepare
dominant negative variants of a protein, for example,
by conventional mutagenesis methods and by evaluating
the dominant negative effect of the variant

polypeptide.

The invention also comprises substances such as
polypeptides which bind to tumor-associated antigens.
Such binding substances may be used, for example, in
screening assays for detecting tumor-associated
antigens and complexes of tumor-associated antigens
with their binding partners and in the purification of
said tumor-associated antigens and of complexes thereof
with their binding partners. Such substances may also
be used for inhibiting the activity of tumor-associated



10

15

20

25

30

35

Monocl onal anti bodies are traditionally prepared using
t he hybridoma technol ogy. (for technical details see:
"“Monocl onal Antibodies: A Practical Approach” by

Phid ignosShephessl, Christopher Dean ISBN X Y
5 "Antibodies: A Laboratory Mnual " %C%QF%%%F%%O%3O91

David Lane | SBN. 0879693142;36'Usi ng Antlbodies A

Laboratory Manual: Portabl e Protocol NO' by Edward
HeH ol Tl | EPT LeHRSOP 1 BiarR vl iT8BNE© 08T TB gBaigens 0

is known that only a small part of an anti body

It

I th s involved in _binding of the
D od e bl e EBREor S | Comat ESety RATgHE) Subgdances
Exgperh nent afo:Foe:mtaplensantlwdew brmaneliogyy \Aiagyedts,
Sofif e NGre NRWOIRHK: BRT et der (O29) o S0l T Al 1R umor-

| mmunol ogy, 7t i tion,
P 9 it teavh | arOxi op ) - thellp@@ieendomrmegl pnéyarlenal and

f onssle. shtepbaiesof Jhgronplgme HU  the

are not jnvolved in antigen binding. antlbody rom
W UH R M3 on has been enzymatical |y renoved
or which 20 has been produced without the pFc' region,

erred 2 fragnent, carries baoth anti
o dak Poedls o 2spkptaae: uStote &ny iy BRe Leive
mﬁndﬁm@ dem@tummte@ shetEc (Pegicarsdmastheah., J. Immunol.
t hgalgly oenov [ s b en d
mnt tl§29 e gq{e £94.1 Zéﬂﬁkﬁﬁ?red to asﬂﬁﬁgﬂgF Methods
fr?aig‘%mntl07céﬁ|6ues2&91‘é afEiyyem ®fndilng sFus.ofJd anBiochen.

Imtc%:t qn@l boﬁygzml %‘f}i'l@er Fugt hernorg, Fandd&OMMethods
coval ently bound Ilght chain of an

C???%S y50]an€0'pa]r?9%)f the heavy chain of said

antlbody, referred to as Fd. The Fd 30 fragnents are

t mai n_ det.er nant of antib e

S A VLI B0R SR 0h  SRELIRNY, 2RREEPH: S, b higioally
didifredieng I’chhtthf!‘lalwge/hthmﬂteam erdang bteheprepared by
specifded ty §%aﬁ@§r@nt'$9g¥es§ . Fd fpagnenty, Wh%@aqgle,

i solated, retain to bln to an epito

Lodianerianat nA%Jeb%#&ﬁgenAbPﬁaphgcgér{%petroaﬁh Vb 1ip
aralec;ﬂm#ce,nent @hylgebﬁhm:m NI onﬁséﬁDRS)o—\My-@szz—%

Intenggﬁggggect R, ne aﬂ% gen ﬁphtogﬁiaggr¥%%’ David
Lane, ISBN: 0879693142 and “U51ng Antibodies: A
Laboratory Manual: Portable Protocol NO” by Edward
Harlow, David Lane, Ed Harlow ISBN 0879695447. Thereby
it 1is 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:
1899-1904, 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 form.
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framework regions (FRs) which maintain the tertiary
structure of the paratope. Both the Fd fragnent of the
heavy chain and the |ight chain of 1gG i nmunogl obulins

Coy algh 4 a7 ddamework regions (FRL to FB@r/‘ﬁ‘.‘%‘2%3@”0%3091

5 separated in each case by three conpl enenta
deternining regi ons (CDRL to3GDR3). The CDRs and in
particular, the CDR3 regions and, still nore

pdlanaaiionaly, aphEbemiREs r agieort IFd i thieoTiadahyy BHapPArade using
re;&@fnﬁybl:@dbﬁaaﬂe%rrgﬁal@gﬁnt (Eor %fétdhl?ﬁd:\él details see:
eclTl regions o
066’(1"&0&%& %P?%l%% IngEa?BlB%lréBPéeéahbyby Philip

SIShé}:ﬂ'ren’cE‘,gl onshef saophbedi eDeadi t h T1HBNSaN®-QO-863722-9;
diff rent..specifici W th t £C

ep A SHE e br LEORER it BOH S bBYndd cHaPhety  David
THianaabeBhos §BBPE IBRhd 2devélsdprenofbod esranAzédboratory
antdhpdi eSPthmgh PROMYETRN I@Rsbgr & R ﬁgl»ww, David

i nked to human FR and/or Fc/ egions to produce
a lfanfot ifohdla BiftW botRN: 2B AH %447 utilized in the so

called "SLAM' technol ogy, wherein B cells from whole
bI od.are, i sol at,ed and he cells are ngnocl oned.

1ohe ROy iftHnt 9B Yt hd  Lidigt e PBIEel PE (@7 antibody
arm:l];mdem thhe eppeatope,i tiss abhvobdygd dpeddfridiny. ofnthe

h | 5
B A s UL T o BE RS
cipRCR e | baeadehiona odi tMslarn vBorORO LGV hlgley &

Weon d,he 1OV sidyy ofydmnoclzenaly, antibqdiges )i s gssential
accel erat ed (de Wldt et al,, J. | munaol. I\/E "hods

2 OB kPIY 1997Y 30 ABdLRbPRer e%‘@“el\ﬂo 92P¢4gatific

demyli et idres, FID}Oﬁchhﬁ‘d)lDﬂI‘}i?éldpElée @ﬁdhaaamegeanguwr@e for
RSV antlbodl | east part of the nurin

FR e ket Behh 78 Pheouin fien T o sraa e ATt are
huvetn Jorvgived sﬁmtb@@m eblmﬂlng_t sAki adtibndyudireg which
fr é’qgeéfgﬁcﬁasaﬂéé oghggm§%39a§ g Qgﬁbgbadegwhich
capability, erre
aftdHor e’ . PYerineed/ 94863 tPEheEmY3/ 9%9911, -rsgerirﬁ@l to

| aeent [ v B s frtdescd Ao d ZoofRbantYgeaNdikding sites
of a complete antibody. Similarly, an antibody from
which the Fc region has been enzymatically removed or
which has been produced 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 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
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fragnents of antibodies, chineric antibodies, in which
the Fc and/or FR and/or CDR1 and/or CDR2 and/or |ight
chai n- CDR3 regi ons have been replaced with honol ogous

S WU RYY Ofp SYYPWIMan sequences, chineric per/Ep2003/013091
F(ab’ )2 fragnent anti bodies in which the é 8Po/

CDR1 and/or CDR2 and/or |i-gl8 chai n- CDR3 regi ons have
been replaced wi th honol ogous human or nonhuman
k cHiedone FABRS)r agnbpl 4tiMerfies the wiegkiary

th&ﬁﬂ%ﬁﬂﬂy(ﬁfciﬁﬁ Eﬁgéebpéo goRA aM¥ ofg | F8A¢ment of the

chaln CDRS reglo av nre Iac th _honol
Gie8E" G CoF (i LRBUTPag g dns
arddrhmijresfmler\llﬁlralmeWbekFReaﬁdirm (EEthand?Rﬂ) GiRRPch are

s acye Qgen & c%]ac%%s\@th ho@rge%ousc%&nﬁg?:eén%étary—

no uman sequences e 1 nventi o SO CO
" glatgmuighain” raaipbadi @PRITheoi GP&R})i.onTAesEDRs and, in

COIEY 1388 0! YPad degpiy ch indnsSpegidd cal i i19  more
t Unor - associ at ed antkﬁaps Pol ypeptide bi'ndi ng

s PR s 10FY t hiBeki ye%é%rm delae fh@ravzo chain are
exaiychs iyl degeneriateydeptd e | 4 €Sy Cdpedyrbeity.

prepared sinply in solution in an imobilized form or
as phage-display libraries. It is |ikew se possible to
mNﬁnﬂGERxmﬂgImn$n¢ﬁJaIm@mmalesnoénpepbdgeararkhowneto be

ﬂPrE a@é1 ééigéﬁduqywﬁlﬁflgi f8§§ %Pdantlbodles

nonpeptr etic residues nm
pﬂéﬁé&e&hePhﬁg@edl%@léy ﬁﬁﬁfﬁéeﬁért$9©¢hfrylEYfedFUVe the

' Nspd hemitd o4 NG ok n@ﬁ@g e@%l@bb@esopf thiae éﬁi’@DﬁéPn antibody

|s connecti o ex
p ‘-’edr%ba%%ang, %F&r %%%ppessgﬂig— tshefg %?EPB%HS of
phagesinizaddch piesesdSes nsent swhichr ofoAhtinaabogDRE0 are
am no aC| S|du S |n Ien t Ph r hen .
DRy TR 5 MR R P P RRYBR (BT e regions to

carry |nser s  Whitd
t mrduess ori ftreek i § gert 10dd . process may be
repeated via two or nore 35 cycles of a reselection of
phages binding to the tunor- associ ated antl en.

RePElst edSr diindsl 4&buf b ithea Seordditacat 1 pesgELlogy,
CafHat dlch PRI tetlsars 5 UPREES - blABdal’aa:leVSi§oP$t&B\lAand the

PCH 00301 0521 52 or ABPPYo [BBNITfSFTfRiant of the

seqjuericesB ofel he expaes$gdedpwhypeWESpest Thoe igmaldngsitoody

li§5¥€if¥%£é§u1 %E tggntrast to the hybridoma technology
the variable region of the antibody gene is amplified
using single cell PCR and cloned into a suitable
vector. In this way, the provision of monoclonal
antibodies is accelerated (de Wildt et al., J. Immunol.
Methods 207: 61-67, 1997).

As another example, WO 92/04381 describes the
production and use of humanized murine RSV antibodies
in which at least part of the murine FR regions have
been replaced with FR regions of a human origin.
Antibodies of this kind, including fragments of intact
antibodies with antigen-binding capability, are often

referred to as “chimeric” antibodies.
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sequence binding to the tunor-associ ated anti gen may
be determ ned. The "two-hybrid systenf of yeast may
al so 5 be used for identifying polypeptides which bind

t QR 2dddT s ASEPCi ated antigen. Tunor-asgeeiab6d03,/013091
antigens described according to the invention or

fragnents thereof may be useéd for screening peptide

l'i braries, including phage-display libraries, in
or&  E£BVRBEAPPS y2 1T aREO¥EPREL DER'i)de LTHRI ngv, and Fd

paﬂxtargeﬁesuca‘ éhgah@fifﬁbdlfé%$0%rﬂtnﬁed:|1&ﬁtéftrg@ﬂ§odﬁl§h in which
l.ecu y, be yse or mpl e,, for_screen ,
as #Cpﬁgg Plati a?ﬁ ?508&?? %ﬂﬂ/QHnQﬁh r@ﬂgzgﬁﬁﬁﬁght
tmménnKﬂDRﬁloégnbastmnne asspciratpdd caat | weth ahdriodogous
rpu590§ﬁﬁﬂ1qgﬁp é @ﬁce&? %ﬁlh|EQCWQ¥Gﬁp —E%agment
an odi es descri ove and’ of
mﬁﬂﬁﬁhQQ#mmyl@e Ubééh fiohe exdhpead/pPor CORAt igndfer CDR2

Ui il W £ €X PR £88 88D iR3 ¢ 4:'88!.0%598{7@ BdeANtc88Rce@Owith
Amtlbodles may al so be coug@ed to specific diagnostic

sUBRIARIANS oPUBRBpIY | RGRRERRR HFFUSSQfes ekpPessfndab-
t UNE gt SO Ca gt Bifo@nNé § 0&AS whikey trRy PR senbeogoupred ain@l/ox

LA ARG L RS ha PUORRRTC RBe 1 RhBOHRRE, Bepn, momiaced

ZBJJsuhfaheInologeuam tuaeind, qroparmnlrmummd seghenoes, and

| Qﬁﬁ%&léoﬁauf}ggﬂéﬁ’ﬁZQﬂE?gboEﬁ%“ JP'léH rtﬁé’aﬁ?ﬁ gnd/or

trizam de, sodi Umtyropanoate an I'0 di agnosti
i feDRAdi rRP®RT t rOPRSM Fe@iansuchass fbe@m néEPgaé?ﬁGl " with

C&&ﬁ%&éé@uﬂaﬁﬁﬁaﬁm6ﬂeﬁ@nﬁﬁﬁgna%édﬂ@d&é§23Th§Q1nvention
technet|un}99n1 i odj ne-131 and i ndi 11, nuclides

f RS QIR SR net g T e,a% €%1 uori ne and

gadollnlun1 According to the invention, the term

t%ﬁ%ap%“ aIIy foU| su@?ggge oﬂeag%tlags ich, bind
therapeutlc nnlecu ) de& Féd - Pirs S8l et Tvely
35peddeidcably tel |tummsaqcm@s:sms aneigensor @ alypsptide

as&ﬂ?dﬁ’icfdsﬁ%'t%@%s | el HH&QQ @Hd CﬂQgerbeagﬁPBx?ided for

radi oactive 1 odi ne-| abel ed npounds oXI ns
cﬁ’b%”ﬁ%]tﬁi’c BY é%ﬂgcﬂrﬁqactedrﬁ%j%tl%‘?cllhﬁtalréﬁﬁcé'fhlé“gkénmﬂ be

V\Qr?&f&hf&ﬂ78§ﬁpfg/lﬁp2§9%£@ﬂ&991rﬁ ahl J.Iﬁ@cﬁMl:B@edf@brm or
anp m, no ;ute m de, az 0 eonyc

i apEaoB Ul FPLRY CadPRagTese. Tihi oF ahbityi e "8RS BIe co
prepare combinatorial libraries of peptides with one or
more amino acids. Libraries of peptoids and nonpeptidic
synthetic residues may also be prepared.

Phage display may be particularly effective in
identifying binding peptides of the invention. In this
connection, for example, a phage library 1is prepared
(using, for example, the M13, fd or lambda phages)
which presents inserts of from 4 to about 80 amino acid
residues in length. Phages are then selected which
carry inserts which bind to the tumor-associated
antigen. This process may be repeated via two or more
cycles of a reselection of phages binding to the tumor-
associated antigen. Repeated rounds result in a
concentration of phages carrying particular sequences.
An analysis of DNA sequences may be carried out in
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ci splatin, cycl ophospham de, cycl ospori ne,

cyt ar abi di ne, dacarbazi ne, dactinonycin, daunorubin, 5
doxor ubi ci n, taxol, etoposide, fluorouraci

| BB Oy g dMTUSL i ne, e capt opur i ne, Pﬁ%t/g%b%é%%ogl
m tot ane, procarbazine HCO, thioguanine, vinblast

sul fate and vincristine sukfdﬂb O her anti cancer

agents are described, for exanple, in Goodnan and 10
GAndar, "the FieRRRED ogiheal sBadeRCOF ThEr aplet i €xpressed

Stﬂbl%é tqraesl990Thé/bGéﬁmtlblslt hNGead ng@fﬁi&yl abf the
%}éﬁn@#neo astlc Agent s éPauI bresi and

eAIC xFhe Fayopeaprotefhedsgrplgen may be

p@@mﬁr&ﬁlvrnal “mW—ﬁly%,rg@lﬁOéﬁ@em’O)ﬁbﬁ yeardtsaag also

15 toxin C|n elo abri.n erla, exot ax

% g%u%ormnas %3{; gYﬁhgT&?lﬁfpe@ é{?es gl nﬁig to a

h|tgnnorewaqumetct [ ngntadeonuclemwmm angdgens

Theed&rip cpataaég;d%ﬁnstécceﬁg' Ngnb@ntEnl NYENt i£08 hent s

human_ bei ng, uman primate or another ani mal
th@&“retqfcumab’ Panfar SﬁR?h 8ST8B4NT MRAREIAD] élbrarles,

Sthe&mdegQ;atpht ollils%l@f Bl]b@éiﬁgésﬁgﬁg aidtarm@sqa@mlfy
ra arti C arly re rred ennodl nen

s B kit %Ac@&rramgrsto%ethe tumor-
I ;eeda it ed hantégemsdi %ﬁﬁe moékensd est anaypy be used, for
p cal st i anti

P2l gl 00l 624 o5t L LR L LAY 3P 310 L8NS, o,
exfressinier fregncaccerdh ngthe t henrhienti of 30hehattumor-

eXY &S Kk d Saﬁ%i&éﬁdanar eher atine 4 %%ﬂé@s kGONRALBd the
to the state in a healthy individual i ncrease in

exPressddi'e B s to an increase by at least 10% in
particul ar at | east 20% at | east 50% or at |east

% gne nbod ﬁt' r- assoccljat eg 35 bind

S et o BT Bes ooy SRR { 1AERHS of S50 i 85ARRg binding
i nnbl/ecdu]aés wialyl ebexpress, orfoirn axapplehy foudi videgmalifying
| S ; JERL esﬁr‘?f’ch Oﬁsﬁgé@ms Of SYGR3_ Q's§§%§_%te§l antigen.

cancer, wherein t term "cancer accor g
i At eshi afD PeB4/a04m863e PCPrEb2d0FD18pegifign dlagnostlc

COIS d 5854 SUKERT 33 spIBRILRGNRS 1 | AN9NMBS sshiekale¥PBessing

gllonag a§%£@f tg ng§£1 gggen%hecagﬁfr algy bedcou led to

cantirt g y y p
therapeutlcally useful substances. Diagnostic
substances comprise, in a nonlimiting manner, barium
sulfate, iocetamic acid, iopanocic acid, calcium
ipodate, sodium diatrizoate, meglumine diatrizoate,
metrizamide, sodium tyropanoate and radio diagnostic,
including positron emitters such as fluorine-18 and
carbon-11, gamma emitters such as icdine-123,

technetium-99m, iodine-131 and indium-111, nuclides for

nuclear magnetic resonance, such as fluorine and
gadolinium. According to the invention, the term
“therapeutically useful substance” means any

therapeutic molecule which, as desired, is selectively
guided to a cell which expresses one or more tumor-
associated antigens, including anticancer agents,
radioactive iodine-labeled compounds, toxins,

cytostatic or cytolytic drugs, etc. Anticancer agents
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i ntestinal cancer, liver cancer, colon cancer, stomach
cancer, gastrointestinal cancer, |ynph node cancer, 5
esophagus cancer, col orectal cancer, pancreas cancer,

eajo JNeL @NFgdhroat (ENT) cancer, breastpcqgame8003/013091
prost ate cancer, cancer of the ut erus, ovarilan cancer

and |l ung cancer and the matastlases thereof. 10

According to_the invention, a biological sanple may be
a IRVSBanpPe ararptea BLRgpantsahpmédand am@rhdeoprine,

gmlaédwﬂc_iirnl ggsfgeeyemasgﬂaﬂaﬂmnasgm%ye?n§§ @ﬁéltoir%g%%cil,
i opsy, .including punc iopsy, and by taking blood,
mﬁﬂﬁﬁ%%ﬁl%Spirate,9%£kQHﬂ° 3 dSeces or GVFEPSBSEENE,
1xcfdaralsi dfrog, us@atarbheivayi odacoehbagsidescdadhedrubin,
h ' ding t e inventi the term .

! %ﬁ%%o‘%%&cﬂ’ve ceoa\xt'&rfeans %tggﬁs"l\ﬁ%’ch caﬁc‘lr%’trl?ﬁ%aul’
irﬁ&ieﬁfeﬁﬁﬁﬂﬂa cébNU§®i@ﬁuﬂﬂﬁmﬁiptmpmyiﬂéhehpamommd&ate,
Ol AN | € P&l dnaz Md D el t alkg Ml ORrinplastine
I mmunor eactive cells conprise CD34+ "henmat opoi eticC
stBM e s, 2Pfmatdnerasd ingat Bl fo e | sOBRET| miatdicancer
angyerd Ur e de celdssrilded,pr aict icdan@1 Syt Ayt ico¥mah  and

ey
hel., I 1 ing.a 25 r-associated antigen
'S EHaTeq T PRAGRorgAReroaL  CRn s TS e oniBeraantans
a &8l | Eelipgriessi nd 980t unBccrassbil At edlimnt j gem upderticular
[ & ' - | di f entj at, .
o oy a2y G R B ALl p R A R B ana
cdifuce THe 3CGhabmearent Tarios ohaY cle¢| prakefmdrsuch as

| Bk Bvddd OlatitiGrikalCebrot WD expoBeHat oA ANt i@ ussis
is simlar t clonal sel ection of the i Mmune syStem

Q !
SorftTher p&dtirc ARtPRHR ar®HdveddbRNENREARL | HFPBPXIN oF
t heseBdonomayeeYsbRIMOT Toxial | £6didwds Chakestllds b8 @digh

lysis. of antigen-presenting cells such as cancer.cells
V\h“ziri:enrgypreenéletn bhe" 0 l%lfc[éﬁtcﬁ 23y ot acf%%aaj;%té%ms.
In this connection, for exanple autol ogous cytotoxic

-rTM%299%504g%§§e%gﬁ/ﬁﬁ%%9§/93§99&iﬁg4%ql@ﬁgm98¥éﬁﬁion a

specific tor a conplex of a tunor- associated anti gen
arfthea! MELRBE eGul P NPELERER e @ taNQERIE | epdmal, in
hayd g du et | 8l alam@lRnordtadH tys dheowdr ofbied d ONp ok, SUGRep,
Cyéggto,Xigog-}r, Iggghg%ygesﬁoldrén ItsruochI Sas a mouse and rat. In
a particularly preferred embodiment, the patient is a

human being.

According to the invention, the term “disease” refers
to any pathological state in which tumor-associated
antigens are expressed or abnormally expressed.
“Abnormal expression” means according to the invention
that expression 1is altered, ©preferably increased,
compared to the state in a healthy individual. An
increase 1in expression refers to an increase by at
least 10%, in particular at least 20%, at least 50% or
at least 100%. In one embodiment, the tumor-associated
antigen 1is expressed only in tissue of a diseased
individual, while expression in a healthy individual is
repressed. One example of such a disease 1is cancer,

wherein the term “cancer” according to the invention
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5 known. An exanple of a nethod of differentiating T
cells can be found in WO A-9633265. Cenerally, a

sanple containing cells such as blood cells is taken
frgmadie /pptgent and the cells are cont aehod pbioR @13091
cell which presents the conpl ex and which can cause
propagation of 10 cytotoxi c B4 ynmphocytes (e.g.

dendritic cells The target cell may be a

t R ¢EMKeRiaR asSaMETRNage| IMERRAsS, teratomas,

tlgﬂﬁﬁﬁﬂﬁfﬂkiﬁﬂéﬁ @ﬁﬁ@@ﬁi &ﬂﬁeﬂ@ﬁléﬁﬁceEQnﬁhQKOQ@ cancer,
cyt of oxi ¢

the|r ce_an n contacted with
e et at B EAnTa TOLHG §8nFAFy o tomach
chea@ecmal Ig;asexqmndmttautaﬂl ogauscexy,t otlgxiph Tnode cancer,

h |
aﬁ%?ﬁg%y thoéﬁcggéefgg%fﬁ%ﬁgﬁregghggEég é?%éf%gs dancer,

c\Eadt,oxiN®SE | ARshodret f | (FdT0gesiag aeat,r alpes s¢f MEBcer,
2, Assd BRhEEY! e/o%%xdeoﬁomge&ﬁc%ﬂfse ugegrigﬁ cancer

detecting s ecific clones of cytotoxic T 'lynphocytes
( At Ances@nhddie MR g igE e s dg reninbar et
aI Curr. Biol. 8:413-416, 1998) Sol ubl e VHC class

nol e ules re fol.ded in vitro.,in the sence. of
Crﬁocrroggr}%bu(?l ﬁhan&ngeﬁgﬁtol de arRl%]e%g CP% i Ag™ ?%esgliaéf be
claaSSlBsrmI ecuiele ThadNeE/ p%ptedléudam'pl wasl@r end may be

mﬂﬂgd <ﬁn9ntQ%%|é%ﬁﬂ{ﬁ%#§ ate Qﬁh@r E%Ebagﬁgstr%issue

orne y mxing th pepti
GHIRSes lw:tlﬁ LBBel RN Vi 8LRPEE, g. aphy Bver Y2 king) bilpod,

aﬂﬁﬂﬁﬂhﬁglré@pﬂrﬁfe4 épuf@hranﬁﬁ%earQR&ﬂﬁﬁ §9nb@ﬁE@dbody
fes SUCh as per era

t ot oXxi C ocC bl ood
glq h nodes. u%%enf%trgﬂ%rsVBFﬁau?o @§F398§|cdﬁscrlbed
Iynmmmmytes whi ch recogni ze the peptide anti gen/ MHC
class | conplex. Cells which are bound to the
tetramers 35 may be sorted by fluorescence-controlled
cdidcanstinidhg tot othgolimventdagt,i veheytoroxi ¢ ifmunoreactive

| ydghocyiesn s Thece1 50LRE €4 EXEORthEe 1h¥6pEQCXhﬁ%n@a%ell
then he propagated in vitro. WO 2

PCH¥EP2008/ G130041 - E4hQ%P%¥tﬁ%%%peﬁﬁ(§¥ﬁﬁ4ﬁﬁﬂc T cell)
r efiedtt ed $wiwsbrsopt svemulaansher (@manb@égctive cells

IS d SBE3L: 1AL 1000 L Sl SRS ane

2mm1¢10¢e1991adéhstmatah:e Ledl| mature B cells. If
production of cytolytic or T helper cells recognizing a
tumor-associated antigen is desired, the immunoreactive
cell 1is contacted with a cell expressing a tumor-
associated antigen under conditions which favor
production, differentiation and/or selection of
cytolytic T cells and of T  helper cells. The
differentiation of T cell precursors into a cytolytic T
cell, when exposed to an antigen, is similar to clonal
selection of the immune system.

Some therapeutic methods are based on a reaction of the
immune system of a patient, which results in a lysis of
antigen-presenting cells such as cancer cells which
present one or more tumor-associated antigens. In this

connection, for example autologous cytotoxic T
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59: 603-614, 1989), cells presenting the desired
conplex (e.g. dendritic cells) are conbined with
cytotoxic T |ynphocytes of the patient to be treated,

r&flAg g1y ddvg @ propagati on of specific exhoE@sio®slo13o9l
| ynphocytes. The 10 propagated cytotoxic T |ynphocytes

are then administered to a gatient having a cellular
anomal y characterized by particular abnormal cells
prie8BttagiFes heSBpeefifc dopl ex. TRBPEPKot &b ¢ § tumor-

| ygcidesd tayed gdiy sénd hen aner iBheegh kS arkh@@liistered
achi eving _a des*l;re(PI1 15 therapeu ¢ effecgf. Gtﬁnt of

CHE T Rel PAFEBBF( ol PEI8E a at T ehtULEhI ySAROEBRLL ty( h The
| @rafddtnidry éHr sackpegithitoxdamil ekynidhddyises ki ndvdago is
b agat.ed | t hos | L,gh_af f j.ni have

bgceng;"gg'ti %élui %ﬁé@ggﬁe (?lg %e%%ggﬁgntogf lg#fe%lraeﬁr%el.aat%g T
alaerifat¢are brertowng be WOrRaP&Ber6bi FRmeTadéll a sample

F RCARtOMmidpetdr1 £05ubhi 85t YA oRelds Y esenthR@nt Beom the
desired conplex (e.g. dendritic cells) are conbined

wiRaF iGhtot 3%f ¢ Thel \RIHGTYRER SPnﬁéSF?)ﬁy Wifdy v dGgts hich
2@)1&&(&’{1‘_&’ &w%@ﬁpifg gamﬂr?mse&h E_Hi_hlscéaﬁléﬂ bt&oipﬁg_attﬁ'.on of
ropagati.on ec I1C., C ot OXI C oc es
LSRR T | EORREOs T hnnoty Pes SITRITT e at e The
darrorgedr gaaldmmey chehad hoapséecbed cmritlacsuwht fast he COS
sp&eiyf i ¢ Goampl extr%@féw%‘daf %_épigy 'ér%@lahtfe%%@ ordg%fired
30 these propagated specific ynphocytes is cloned.

| fcomtHeehi gl affiadit y SRIdAde r @bt orhicav€éagted with

clapast osf @ Mranginiaio ESstheM1688 Ra-dpaRized 68 the
a]aaﬂéffereq‘&} extent. Such T c%rece%ors are then

t riddifced TWea genRaHt insrgan BRERPPECHS| ngrgtoxic T
r etynplic@tteecdoF sthemtadricedtsrad pattientsat Bent .
desired. Adoptive transfer is then carried out using

these genetically altered T | ynphocytes (Stanislawski
etIral . angghelmmumekhod: 96Q£ 70,5200 irKesseing igrenalspecific

863 R Czpccgy 01 = ; :
\2/\9 57- 61)914%0?31)1.}&%@1 her dpeggig%rggégéfgb%ﬁéof\%&%ar?f MHC

otld5dm fhe HH@CukavReRf1Id%asFORBARXBF t KE¥abnBfR@l for
celdte@finde spalcientc Scpsesentofd egapkexief B lymphocytes

e R E T BT AR R L
Curr. Biol. 8:413-416, 1998). Soluble MHC <class I
molecules are folded in vitro in the presence of B,
microglobulin and a peptide antigen binding to said
class I molecule. The MHC/peptide <complexes are
purified and then labeled with biotin. Tetramers are
formed by mixing the biotinylated peptide-MHC complexes
with labeled avidin (e.g. phycoerythrin) in a molar
ratio of 4:1. Tetramers are then contacted with
cytotoxic T lymphocytes such as peripheral blood or
lymph nodes. The tetramers bind to cytotoxic T
lymphocytes which recognize the peptide antigen/MHC
class I complex. Cells which are bound to the tetramers
may be sorted by fluorescence-controlled cell sorting
to isolate reactive <cytotoxic T lymphocytes. The
isolated cytotoxic T lymphocytes may then be propagated
in vitro.
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known per se. As soon as cells presenting the conpl ex
have been identified, they nay be conbined with a
sanple fromthe patient, which contains cytotoxic T 10

| yyepharyd ass7dd3 the cytotoxic T |y”phocyt9%§‘/LE¥>3%tOE’)Z?1§09l

cells presenting the conplex, it can be assune
tunor - associ ated antigen i s pgrdesented. Adoptive
transfer is not the only formof therapy which 15 can
be applied according to the invention. Cytotoxic T

lkymhogyt e&&agiahs@ EQ‘S%IM at@téﬂ:lé_e} VOoLh N asrralralet%tive
own r se. e .met hod uses_nonproliferative cells

ol ST AR e The. B ed 106 hald L ne 19867
t RisEleihi el uslia) | Soebemoess25he288plidg2 ;suthnad 26t al.,
ir i at.ed r,cells. qr,,cells tr fected with_one

orEr 'otTt%' géﬁ}éggﬁééeszsléggo o§46r%ése1n§t§a31’i g[%]asgﬁ‘ ?%eag" Cell
cafpl @3- qlide. 195 antébbni prpeprttiegantet Hesired complex

presenti AgnkkAr 100l &e ©) - JYRri O &8l LRSS ARoPExic T

used.” Furthernore it 1S possible to use vectors_ ,
WHDEIPRRG P DRt oFPBOPR 516 thePYehBe2bPdi ntepEsEing in
Pat tpecib&dja PL &h EbENGDelcd £i@ U dtoMid at Q&m?ﬁ@b?[:ie@. The
vectors. Fq{ exanglg, .nuclgfc aci ds codlng or_a h

t JPSRAEAG at eGYEREPEERT or T for TXTBRPFYERSr eof 2Ry b&DeEn
f tirostid ned | tkedat atpreaamot davdand eaharklerular anomaly
SW@&M@J‘ Bgnt}gﬂtf’&fﬁ@rgﬁﬁbgﬂ\a f @if_js presenting
tunor-associ ated antigen or a fragnent thereof “in

parhe cebeelfigssagenpoexcellhe ypeotoxtie hudvepboayicds then

ey, i€ EREOTrNOHGiiesh | BQ 18N eXPE LSSy ORchM@SA¥y a desired
s may be nonnodi fied

Expr essi on yeg%gg
exXt AR Ohosorfal T §filel ei ¢ acids, plasnids or viral 35

genones i nto whi ch exogenous nucl eic acids may be

i t ed. ucl, ej aci codi ng f.or a_tunor-associ at ed
LR oPUTHE atenl AR G TR A Gy
t eeleby ehbl Loy eAéindtleiforad dspechEi¢ ncegpaesdof this

| L0, I 20086042363 JREEEPZA0M D109 - w460 hAEHIS IRty
of the target tisSue or target cell. In these
SYSTEhE0e RN et Hod yhfieth duehtasdeeePRManti s tolgernce.

ViznsalberpasisenMiere VhaYS bd bl AWdEf e oadeivi tUsell
carries the .gene of Lnterest and de facto 5 "infects”
ROSTCRRITS. LAGuer BoGrorTeu FoFn | Goipg Preseitifa the
i desidued | @omgfl exhe (Bugor - dssdeciified amtlgen dre t embined
with cytotoxic T lymphocytes of healthy individuals or
another species (e.qg. mouse) . This results in
propagation of specific cytotoxic T lymphocytes with
high affinity if the T lymphocytes are derived from a
donor organism which had no previous contact with the
specific complex. The high affinity T cell receptor of
these propagated specific T lymphocytes is cloned. If
the high affinity T cell receptors have been cloned
from another species they can be humanized to a
different extent. Such T cell receptors are then
transduced via gene transfer, for example using
retroviral vectors, into T cells of patients, as
desired. Adoptive transfer is then carried out using
these genetically altered T lymphocytes (Stanislawski
et al., Nat Immunol. 2:962-70, 2001; Kessels et al.,
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form of reconbi nant RNA whi ch may be introduced into
cells by liposomal transfer or by el ectroporation, for
exanple. The resulting cells present the conplex of 10

| HTRsd A i recogni zed by aut ol 00ouSqykgbtGol 3001
Iynphocytes Ich then propagate. A simlar effect

be achi eved by conbining the 4% unor-associ ated anti gen
or a fragnment thereof with an 15 adjuvant in order to
malad | eSOl atd ob Tl aftlen- presenting cells in
vivo possible. The tunor-associated antigen or a

fragme thereof may be represented as protein,
DAY eL RS AP ERF A a SFBEESS) BIoWR AL CTRBE from fhe fact

t Wit asisobéadedsamnd | genths pbnoessédctdlpr odut®eapd@ient
p [ art QL the HLA nol ecul e ment

PRt el 8k ohteq i T 1 1A rafe HiPPhaRY an
prfti@“esrml@curﬂe Pathereild st maycdse 1d1erp1axhe:ainl an, ai franner
thasfape Pi ad |t g HLb, oD eu'c%a sPr;ﬁEe 4 StfbvRmp1ex

to adm ni stration forns |n whi ¢ conp e e antige
i DPB pheesssédent 1Filed by thedendrVt i e cefqmbisigke Wwith a

tmaﬁnﬁlﬂé/ falos0 phedyse: ilerhe) pahicel | c6ﬁ§99ﬂ§eSchb‘@$klc T

are neede for n effectiv res
R oY ClemGNePeeit, T a178Rh0c6s. lyse the
Oﬂﬂﬁﬁkﬂpﬁ@ﬁeﬁilngJthEXpomprd m87<ﬁ£8 P92as30908). that a

geneal-oddod & AOPSINL £ 40 30 i ster an ef fective

anmount unor - as gen to a patient
by intradermal injection, for exanple. However,

"Hdﬁ?ﬂfﬁk'E%@ﬁ@ﬁ@%?fsrﬁéfkfggoﬁgl '@BE%Q%@aEhﬁrbﬁ§ow%lch
node
%%e 368t ?ggl)accptr ﬁ‘él)g HS ot e tArerkyons gytorpxic T

ccﬂngbmp‘ramwesm hbyr eagentﬁe Whésdr s eed | Ilhatveivdeiraké manner
iqio dendritic cells rg%e red tunnr-assgc#ate
an 7 t

r}gferhspggrrpﬁ se Pfods h UPESct IR FO bt tohRhi ke cells
canuere sgingetaeor camphe. cdlhles oélilranyusrahchler‘él)wnl be

2Q9ﬁ&9§73931£K”7E@@QP%%OléQﬁée 47t Qatbgﬁ §ex such as

particul ar 1nterest weve are ose ai n$t which
nol%liﬁ#ﬁaafr%bu%um%fmﬁel%es%neeélﬁr éra@ﬁﬁepteevwaéﬁt lojre or

i thdtsh Pegeskkl Qﬁé@eéé‘@tﬁ‘ie f@galﬁlﬁéseﬁ@%%h m&fnethe complex
| RnTOT . 7 785508n 500RePABEE | Bh8 TS, PREIARARG HLA
Rﬂmlé&uﬁelnSV&bm¢&$Ccétldsyﬂei7ﬁa§4be199§d Furthermore,
it is possible to use vectors which carry one or both
of the genes of interest. Particular preference 1is
given to wviral or Dbacterial vectors. For example,
nucleic acids coding for a tumor-associated antigen or
for a part thereof may be functionally linked to
promoter and enhancer sequences which control
expression of said tumor-associated antigen or a
fragment thereof in particular tissues or cell types.
The nucleic acid may be incorporated into an expression
vector. Expression vectors may be nonmodified
extrachromosomal nucleic acids, plasmids or viral
genomes into which exogenous nucleic acids may be
inserted. Nucleic acids coding for a tumor-associated
antigen may also be inserted into a retroviral genome,

thereby enabling the nucleic acid to be integrated into
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Ventworth et al., Ml Imunol. 32:603-12, 1995). The
phar maceuti cal conpositions described according to 10
the invention nmay al so be used as vacci nes for

|qﬁp@d@ﬁ/d¥b84§cordlng to the |nvent|onPC%U%PE%@@§013091

i mmuni zat1 on” or "vaccination" nean an increase in
activation of an imune respdifse to an antigen. It |s
possible to use animal nodels for testing an
| i geREMES ef f ddie ohatdAtert bysumi @ atarget cell. In

t WA scASSPSst dhed anwl&%o%anaswcé@rp A1 daee%mg virus,
therefor. For exanple, human_ cancer cells may

i RPodudddUPnt o 2eFRTRe FH“@@ﬁ%?at@erStunnﬁet%ﬁﬁF%m% or
Oradw@rieevintied etarateds uhli ggnéorof t iberassoGinal ede facto

ant.i nay . be adn1 tered The 20 ffect on_the
canlcrgt?ecite h%fgor (éx le Z}%ooiﬂbeﬁ o rtrﬁr%r ?gpile)ls the
rnﬂnﬂnpdnnﬁmnmdcaé dheeaturerfassohiateflf ezt iperessirof the

anfdgmugfzqté%&x}at,ﬁe RN ‘%Jrficﬁ}P'ﬂayA%eDaﬁtPéd&@é’d into

conmposi tion_ for an | munization, one or
tlﬁﬁﬁl%sgbcﬂé9@50§ﬁﬁl§§@§ﬁ§e§HQ?nP%I?ﬁ@CFFﬁﬁﬁﬁﬁFéon' for

t@faﬁﬂﬁltéi.r?T@@m peshet efgt aget her p\Metsfénqnet@é r@dx@plex of
vants for .inducing an | mmung response or

STy ARGl ARmet TRsHbresd RY AYRRLAROYS Gtotoxic T
SLﬁymphmnymwn(Mh1ch|thnnrpmap&ghtmto the antigen or 30
adm ni stered together with the latter and which

enhances the i mmune response. Adjuvants may enhance

t e dimniee r efdesde bpnprbei dielyl evedntdyercamixiayivg r the

(exidrceld AT d ve @ 2 hPi gBRT BRNB0ES) gt VAALRGof with an
macr ophages  and/ or stinulating particul ar |ynphocytes.

35 Hh (ArEht R arcd d&FowrC aRd K€onpiS P G457 & Hont APt @ﬁ’d:lgen‘
Wayre sNOPNPSERDI ¥| 1 hi pii toApObBEL18M ThK ithendBeedx@iated

h 21 1t hKILi B h
(UM n BebCHAR 06 337305, kv, COI#DCR1E s 29
V@Q@WJ@A?SSBDN@T/EDZJ)-OBWD&BD@1a v438:to@6 ldr (&9 ENA The
altumé\@las&%i tgd 17 é@ en 191957) l})rdm et& F, a

adj uvant , conp ete Freun adj uvant, vitamn E,
mMPRRI 3R, PAr LAE T OfGE &hegoLHuPelré@leﬁ@e%e(cwhlkﬁenag feﬁagment

al the Nad £Ir ﬁa§7%e54ﬁr@se@té@gﬁltﬁegtvaﬂic—ptﬁeed for further
wat er -i n-oi | ngIS|ons gregare from biological
s°%5q

deRFORRT B9 | S08UCH B 5 qual it aRBPEr L1 OBBPREFBEAT, if
Preiesabtyn bhedpept Hlasmalecadpsni Freffedence is given to

administration forms in which the complete antigen 1is
processed in vivo 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-associated
antigen to a patient by intradermal injection, for
example. However, injection may also be carried out
intranodally into a lymph node (Maloy et al., Proc Natl
Acad Sci USA 98:3299-303, 2001). It may also be carried
out in combination with reagents which facilitate
uptake into dendritic cells. Preferred tumor-associated
antigens comprise those which react with allogenic

cancer antisera or with T «cells of many cancer
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ina mxture with DQS21/ MPL. The ratio of DQS21 to MPL
is typically about 1:10 to 10:1, preferably about 1:5
10 to 5:1 and in particular about 1:1. For

agiy N4 Aaf47@k3 to humans, a vaccine for garakipoB03,/013091
typically contains DQS21 and MPL in a range from

about 1 g to about 100 g. “1%7Crher substances which

stinmul ate an_i nmune response of the patient nay al so
b & 3ddrAn St epéd.quftJr%ug%ésil@It@,re%r BRURPEE; tIFrtuséhose

CYHRKIMAS iwh@lwaeﬁi n%&io@ﬁan@&#@g iﬁrﬁll?h@ei r ls@@itls@lsor Yore-
properties_an ocytes. Suc oki,nes .coppri se, _.

S G Fanp B e o 13 (102151190 i CHAURS SRERITST
t cheawy eaweuntdierpsporsesvehdchi o ofysevacenoes (Bkogh et

Scjence 268: - 3434 998y .. nd z r
a%]ejf d nlj;ﬁbeg%gi?%géﬁpoaﬁzégézi 8%@%:@%%@ ar é-errlrlrjﬁanemgS%l"
r SEiFRse  dRP twhi e teieref dfuehesye bddisksd il 1lg7-84, 1995;

VafG] @l 4N - o Sal 1, CQIPOUNELS, £ONPrd SesERStd MUl gddng

nol ecul es provided in the form of proteins or nucieic

aci ds. Exanpl es of such costinulating nol ecules are

B7thel phdrdc@ut CP80 anehpCdtiohespieddvidey) wbtebdang to
3Q..expressed on dendritic cells (DG _ and_jnteract w.th
1 oA AT B0l onEXpr 84580 G ( N cefPe. TapEenes | for
i ritreratt 3 aini @ ovifde raliegst iteul Bheonifeeyhbdn2) e 4&erms
antjge MIY TG s milat-ed i gpal T gell b
enhlan.m nlg. prlopagatiko.n o% sgiglgl‘%HceI"pagnd&?hem%f??g%tgo%n (,)r
3RGLHRE N BY aPsoWHING 2P TR CPLAS (TMABI§NonlF is

caldSs i 154 Ugls @Sah @l vinbge C3LA4randsBinyl @gandsmunizing
der%pfst rate that B7-CTLA4 interacti on can .enh%nce .

it O iAREEY BRAUEFRY pRopHBRET 8/ SPERERGY BRtd@en or
W2 200414863 cRAT/ EP20A3/ 01BOPAfer49 Fat . ,exmgele, human

Natl cApas 5610 SA. 950 11),46284- 9283 o(1998) 1o Blditate
ypi cal'ly hot exptesSed on tunor cel'l's so that 5
t Fes & umog /noaafif eene veomntiogen- preseaci ngceds| scqips) for

f ofymoSeld Socd et | 9N Of e B eﬁ@?esﬁbonaW%HEQS%%%Qbﬁ The
tunpr cells to stinulate nore efiectively propagaﬂon

ofe8R Tt oRPc the yAPREEYE &S ARCET ISR § uhgPrBhRIOR in
Cosimatt!| adii )y bynady corbi natisanedl Bf/|4- Ghéddsd2e for the

effectiveness of an immunization by the nucleic acid.

As part of the composition for an immunization, one or
more tumor-associated antigens or stimulating fragments
thereof are administered together with one or more
adjuvants for inducing an immune response or for
increasing an immune response. An adjuvant 1is a
substance which 1is incorporated into the antigen or
administered together with the latter and which
enhances the immune response. Adjuvants may enhance the
immune response by providing an antigen reservoir
(extracellularly or in macrophages), activating
macrophages and/or stimulating particular lymphocytes.
Adjuvants are known and comprise in a nonlimiting way
monophosphoryl lipid A (MPL, SmithKline Beecham),
saponins such as QS21 {(SmithKline Beecham), DQS21
(SmithKline Beecham; WO 96/33739), QS7, QS17, QS18 and
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10 reveal ed i nduction of |FN gamma and Thl-cyt oki ne
profile in a T cell population, resulting in further
enhanced T cell activity (Gajewski et al., J. I|Inmunol.

1% Yl ARt dsl995)) . 15 A conplete act 'PYIEPt/'E@QO@fB/013091
cytotoxic T lynphocytes and a conplete effector

function require an invol vend®t -of T hel per cells vi a

interaction between the CD40 |igand on sal d T help
cd3<dland($he €40 %iecuM@lexp%@slsléd byl a@nt8 bt i 01997)

CQJﬂc%n(ﬂéjﬂae etFr@dundNat urggq 193a14€4 20c6h898ke Bemlng’ s
Nat ure 393:478 (1998 Schonbdtr?rger et _al

Na?t r“e"aébts 480 VTSI . T thi #lum,  CpG
c asltiigurdwatliawy: idegnal(cpr obeddly; retatds , tatiheei 3OHedd&E-9,

'%%75 prdr‘i’ C’izb 0,88d assqchated | ngmﬁéi‘o % ﬁ&ggg?FBor}rom
endritic cells (antigen 25 presen
Ctbmolmahlm ed&@tcadﬁbtlﬁusolb@mﬂt@i’en@g tmualene and/or

dn of P%%%Bbl antj gep de 5CR r &G 319N a
2 (87@5(}:%2 The use of ygm |-CD§eB§|%t |e odlres for 1913t ered

stifma afi# ur%owaéthﬂS@cl/&%ﬂH s%l%ﬁ“dé’ eXpebREdlt o MPL
dl1rs€CtiI[yJ|-?@DE?C@bgulteSJDOlrtSetb01‘0?|IQF ;aféwﬁl@lymabbut 1:5
are usu out si_de e 0 n.in tary .

P oSpoRbE B nne e ARt by hongPor SEUAAtrat fon
arnta génmmmessenal ngaceihe fowmwlatedh s)tydirallese contains
Si i 0 nd 7- i mylati n g S
ar%d%% aho, DG, PR & dRgen S TR, 8BRS ® about

dtd-on wth therap| es based on anti gen- puI sed

dendri tic cells. WO 2004/ 047863 PCT/ EP2003/ 013091 - 50
The i nventjon al so Sgo des for adm ni stration

s aebEkanpefy d&S U L5Es |alfbslm%lfl§p§ﬁtsp8€§e of
anthegpepht dest mayw ybes laghn besheldd iisteaxemmnnet kaowospdible,

Se orl ”eQQL% gabodi ment , E‘U%g' SeQC'l%S aar-§a E%g&%ﬁre%mng
eX VI V0" fret hod‘1
deCP emhelgreneteg@lﬁm@rm carppﬁrbiesal wCeIlyI@hcmm@er Such

tQ. ﬂ&&q{é’@ré‘&ﬁpﬁléé‘mfoésé%hﬁiéd ankiegeRRIG-12 (T1-12)

relntroductlon of the altered I'fs“into the patient.
Trﬁ’%lcg*bn@?ﬁl I%%"@np?‘? sé§CFﬂ?F8dG&end’-‘éo?%%%‘f%néf:téeﬁﬁ of

1 Mdcin@enecknt gctikeceeldes of4 I Pat3ent 1995y) t Go-a8¢ and
reif_tfé)dum ng the genetically altered cells into the

There are a number of compounds which enhance an immune
response and which therefore may be used in a
vaccination. Said compounds comprise costimulating
molecules provided in the form of proteins or nucleic
acids. Examples of such costimulating molecules are B7-
1 and B7-2 (CD80 and CD86, respectively) which are
expressed on dendritic cells (DC) and interact with the
CD28 molecule expressed on the T cells. This
interaction provides a costimulation (signal 2) for an
antigen/MHC/TCR~stimulated (signal 1) T cell, thereby
enhancing propagation of said T cell and the effector
function. B7 also interacts with CTLA4 (CD152) on T
cells, and studies involving CTLA4 and B7 ligands
demonstrate that B7-CTLA4 interaction <can enhance

antitumor immunity and CTL propagation (Zheng, P. et
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patient. The functional copy of the gene is under the
functional control of regulatory elenents which all ow
t he gene to be expressed in the genetically altered 15

celd S ;qﬁﬁg%glon and transduction net@% E%& 7??§091

to the s ed worker. The invention al so provi

adm ni stering nucleic acids i4P v vo by using vectors

such as viruses and target-controlled Ilposones 20 In

a P of er PedCenbdditrent AcRdk r afcyect BBAf 025 (11) :16284-6289
admddetiering a nucleic acid coding for a tunor-

associ ated antigen is selected fromthe group

consi sting of adenoviruses, adeno-associated viruses,

pP®J vLsu&@@ldamlwdﬂ]@E_ ‘é&@@ie@is%dVidmstamdratdeﬁlrmaﬁlt 88 that
ox viruses ILKi rest virus, retroviruses,
SIS Y o AT TR T A b e aP Bt PP EECR] dpeCs)
rnﬁﬁmr@n&@hkﬁgyWedutbiademﬁwlBWsexpma$ﬂmmwowouhéegnable
TP&MJ YL [ USas, aLes hyPLER! b JePLE £ELEODe 06T W Blos e son

€. are 1ncapa generafing in
paﬂﬁl §IY§§¥°XW§r ibud YRBhREUS chnya e @fedefFeokeer fugction.

lrtidélﬂlliﬁﬂamf dlbfj)g te theompyveation nust ei @79qids,/11.-12
vivo. Methods of thls Ki nd

into ro orl
e ds Lpahbtaer orfbr | MENghande) POl nl-Cytokine
preecs fi tat es, atTansiléﬂtpopuDétDUﬁlelr@saﬁJtdslg in further

a%ﬁﬂﬁt <9 %AEQ19EA%t1VH &”%ﬁ%‘é#% Inffctlgn Wﬁmunol

ove viruses carry nuclei ¢ atr 4s
|rﬂiﬁeﬁﬁ37ﬁ5§ﬁﬁxW&9%&)QOO4/047863 PCT/ EP2003/ 013091 -
51 nediated transfection, and the like. In particular
enbodi ments, preference is given to directing the
ndt| PP HRF ¢ P@thPFF@GI &f cftonis stichyepbeayheat gnd a

a ddtigl e USEd clc®bradfiNE6i6h i NG qu | ahc ﬂw&w&n@n@ of

bourtf 1195 o2l Eoniiel Thrtaatd Fedie Gasfpl he acod0 Ligand
nodrecsd d sliche lgsramedits ody B@@CCDAG moﬂeauierha@eessed
pﬁdgpra&‘&lcﬁ’fﬂﬁé” cé’fléheéfaﬁig Ee 29!, 2 i %'}% f%r93a474

tor on ft farget ¢brporat e
Y%ched Beanelké 10ehucladi-o acNétééﬁn 93 pt'ed erréd?98

a@dmceﬁg@pnpétse alanti bediasewniySs igid seliggsiyel yThe

a tunor-assocj at ed antigen. [f administration of a

nues qp%ﬁﬁcp Ehls costimulating signal probably relates
to the increase in B7 production and associated IL-
6/IL-12 production by said dendritic cells (antigen-
presenting cells), CD40-CD40L interaction thus
complements the interaction of signal 1 (antigen/MHC-

TCR) and signal 2 (B7-CD28).

The wuse of anti-CD40 antibodies for stimulating
dendritic cells would be expected to directly enhance a
response to tumor antigens which are usually outside
the range of an inflammatory response or which are
presented by nonprofessional antigen-presenting cells
(tumor cells). In these situations, T helper and
B7-costimulating signals are not provided. This
mechanism could be used in connection with therapies
based on antigen-pulsed dendritic cells.
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| i posones is desired, proteins binding to a surface
menbrane protein associated with endocytosis nay be 15
incorporated into the |iposone forrmulation in order to

Make ARygalswyy rol and/ or uptake possi b'P%T/%‘é%OMOl 091
protelns conpri se CapSId protelns or fragnents her eo

whi ch are specific for a partiCcu ar cell type,
anti bodies to proteins which are internalized,
pridieei N vent ieRir 3k g BROVhEeacefPEl andBinastaagione of

| irkgs1elhe bBQH@peLﬁdle;%ﬁﬁ"HK&éé' ors dpttged nV@’&tl'y?’éptldes
ma ni stere harnaceutlcall ngatlb
st e OTACt ek B et e, Sk FSNRaF: Spawps per

ph&r nateubineal ényb edimpatt bl Eucﬂ)ed:enta‘cﬂIdSJnerf aglalihd stered

b%%ée%x§u9538n%ﬁéthg gseer§|v%§ %&?g cel%s from a

| enment I Ng I NMmun anci n SucC
adjapisgitts, PGB rwﬂbﬁim@lcarmdofmh@té apugpnnapesder to

otihRloddiraReutical Iy aghjoe LompRaundsy 30 Jheigen and

therapeutical |y active conpounds of the inventi on
beF I TR BT vPE &R DHRFRT oR8LLEodEC Thel @@tﬁgnt

byrH ing g@ém@ﬂagyl ﬁf)h*@lrQBesTh.@ltl&dj'ﬂddﬂlSi(j'aé| @ﬁnFﬁEMnQQ copy
i ed out or _ex ra i Nt ravenous,

i ncifrr aperd T theafy© ’ﬂ{%) %gﬁl a?)%/y, s%%h?%‘heolﬂlglylgfo and

t naisderathid yng Prétergbhytieatllpodileserame cells into the

N@@lpe%' Cﬁk%yfaﬂm' aL8r &4 ytﬁfe ;dén%ngl e&ﬁggg- the
t1sense nucleic acids are ef erab mnistere

mmmlsegopmpEpzoi)sr@ngglorys@lesmeéwS which allow

i rttrr@vge%s @@Imu@ Sék?ié@@edTh@h CORBOSddnONScPf1¢ NQ1tered
ered fective anpunts

i nvention_are mnis An
ATk 1 VBT SRBERCE L PRT 8NG. 1 A THRUITES Whoh are known
aClh:b evies akdesededor&act.i czrheorlrav@tetswredalgéf p@bvaaeee for
lgnet%r%e with further doses.

tre of 8 pg}lﬁlgufara%l ea§§l Yl ? %y pléﬂ?%ulvgrcmrs
condiht i charses exnd eth hye expressd bledf L gpesomes nor e
tunor - associ ated antigens, the desired reaction 10
relates to inhibition of the course of the disease.

THiTs canprisesesrfi nG SRR TERE pr yr edd reft t heector  for

di s@risei stodhing N Parbheuéas, aamrr@@auﬂg t ke rpr @gr eéssor-

giastashoecia es as%ntTI?;%ndem r ed rei\ {:03 |n a treatt ment

group
consisting of adenoviruses, adeno-associated viruses,
pox viruses, including vaccinia virus and attenuated
pox viruses, Semliki Forest 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).

Various methods may be wused in order to introduce
according to the invention nucleic acids into cells in
vitro or in vivo. Methods of this kind comprise
transfection of nucleic acid CaPO, precipitates,
transfection of nucleic acids associated with DEAE,
transfection or infection with the above viruses

carrying the nucleic acids of interest, liposome-
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di sease or of a condition may al so be delay of the 15
onset or a prevention of the onset of said disease or
said condition. An effective anount of a conposition

ofyd Reydamentden will depend on the Con@btr'/ﬁ'%zto%%wom

treated, the 20 severeness of the di sease
|nd|V|duaI par anet ers of rhélpatlent i ncl udi ng age,
physi ol ogi cal condition, size and weight, the

duest HrPdf trRRiRGiionhe anfe tofe  drikeocompanpiagicular
t ey d it Pr eseid fe rddiee SPLS| f@ﬁveﬁOUES OHirecting the

adn1 istratipn and sim.l ar factars. he
tFohE 38n€6§Fﬁﬁﬁ%§ﬁﬁcq |n@%nFP8H grgodiments,
praf eaabliyrsterdd efand adanhadisteaingf fechuveeamowdidfito a

getrod SR oo TRt dee 8! EPPEeh®) 95858505085 pound
adrindsst ecedtvplt e leowdesi tE@mseaamphe, ianveni éonlenypuch

depengh 0gnYaphays sprkarelers, SuUchs @5 L bE. mE%B?aHE proteln
adm ni stration, the condition of the patient,

dé§}r%@epéﬁF&ﬁQﬁC%%ﬁnﬁFs@nﬁ%QﬁPdeﬁﬁr Pn&?ﬁﬁ&%@é gy the
t hedrget ea€li afay Nb@ patbepbritednsutbi 6!re€1tththa|%o the

|n|t|al dose,, er_.doses r. effectiv
dOEES S AT hids /e ‘g 3'3? arl(ﬁrfferpérr‘:r'tf % A |8%d1%°£‘lel%sro&toélprlse
ofantaidmdiiest r athiiom) bapdbeseabect i W 200/ @4H8GE3associated

Pgﬁh§4£993/Qﬂ?ogédmléﬁstS§€95$|lgf dgseﬁugieage acid via

t unor-associ ated antigen o
m%#RQ%ﬂW%ﬁfﬁ@n14@sh§e@o mmPQFlQﬁeblﬁ@ﬁ@@Iatédéan@urface

aghEnt S e riie it t B8BLEBALAN §i9EnS SRNSER bH0sOMmay be
i ncreasi ng an. i pmune Lesponse If the admnistration

of THIRARA T td s EONA ﬁn&lﬁwn@odﬁ?@“ulf grion in order to

t urm}re ass@f:gat edcantirgens arsl /Aasi flﬁﬂta}dé)seﬁoéﬁlf)&@m Buch

%) ngoarglggrgg at d anqiadn1n|st redm STQ%ereOf
p arnacedilca pconp05| ofis For° 1 H@%n F3HMSH
geﬁachlyaaemnﬂmwgﬂh¢|rﬁqmaraacgmmumﬂu%amonpallbl&ype,

f“H%ﬁEBbéHEE'@bPB?&H@fﬁgtﬁﬁ?&hyaEenﬁﬁEthﬁllzed bProtelns

q§$S|t|ons term armaceutically cqu
{3 ng rﬂfhtjdkt'r-’éa?\%]tjéﬂraalr Shieh avesthptlikg er act
15 with the action of the active conponent of the

The therapeutic compositions of the invention may be
administered in pharmaceutically compatible
preparations. Such preparations may usually contain
pharmaceutically compatible concentrations of salts,
buffer substances, preservatives, carriers,
supplementing immunity-enhancing substances such as
adjuvants, CpG and cytokines and, where appropriate,
other therapeutically active compounds.

The therapeutically active compounds of the invention
may be administered via any conventional route,
including by injection or infusion. The administration
may be carried out, for example, orally, intravenously,
intraperitonealy, intramuscularly, subcutaneously or
transdermally. Preferably, antibodies are
therapeutically administered by way of a lung aerosol.

Antisense nucleic acids are preferably administered by
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phar maceuti cal conposition. Preparations of this kind

may usually contain salts, buffer substances,
preservatives, carriers and, where appropriate, other
t ey aRsy il d o active compounds. When ugped ed22%3/013091
medi ci ne, the salts should be pharmaceutically

conpati bl e. However, salts-wdZh are not

pharnaceutlcally conpati bl e may used for preparing
pHartacieUt s/t hhiterataian. and are included in
the i nvention. Pharnacologlcally and pharmaceutically

atible sa this,kind _conprise

gfrﬂ ??‘B@Sl‘v\b@”?hé’g ’iﬁ%péPESHFFBH] t%f%&‘l“b%ﬁbered in
aaﬁfﬁctﬂuaham®MDtsc Ahy dredifcatiioce sanduiti’t, reférscto the

mHE%HHH'&hfgﬁl %&ev%%eniCde§gkg8yE§%ﬁﬁyﬁﬂwor a desired

formc C, succinic acl

P frtteusiloakl yoBO tosiesAs| ¢ithl thuntdenl dosks. In the

prceawe@faStabgehbnqet@f SalfastQlidlkal jrgegakbt Nor of a
nmetal salts, such as sodium salts, potassiumsalts or

c A W ska scor}sélpwaqrha%}é%%%%?r%%oéwt PSRTEESERE ©of one
Ilbﬁﬂmdﬁélfﬁmbr3és§@6pét§@ an@hgéﬂﬁﬁeuhbcabbired reaction

ti bl t th
i et T35 cOlfpar MBI S o T i digase.

(nﬂhxﬂ ammpxxxnnxﬁlQWEngsdbwm bhel pgopdebEl bér $he disease

tin L.Q47,
B aGREeta gl | A DEBUNGA TS progress, of  the
&l%ﬁﬁ% sttt | eestdechukBASLiPhe iBrm " dargatgrent of a
rQ:le:'feSaééJ ar ofgani Cc@ﬁdltD@ﬁgar[HyC gogBONSNt deqfaya of the

nat ural or synthetic ,natur
oAt SF | 8 Briand ot G yERer ghgefndid | $ard disease or

apd idcatorodi. t ildre. conponent s of the phar maceuti cal
conposition of the invention are usually such that no

i nteraction occurs which substantially inpairs the

desi reffphnivacenouedl @f f & caoppokd tTiva phlar hheeunivealtion
COUPOSI tdghsn @7 &he tRventLag; Fey, cept abe St&'rteaba'e% the
buf fer substances such as acetijc acid

CiTIVT MG T i A atR2l d1sepfec 5eﬁdlnﬁ131§aﬁtl paﬁemeters of

pPhasph@aitd etd,d EAcaudahy. dfe Th%}@lﬁrdmlﬂaﬁa'condltlon,
compositi

ST D e e 1 DSE SQBRRE SRR BEryapRbRtnty Cibe cype of
chror cngamminyipey abgrermapy (if present), the specific

route of administration and similar factors.

The pharmaceutical compositions of the invention are
preferably sterile and contain an effective amount of
the therapeutically active substance to generate the

desired reaction or the desired effect.

The doses administered of the compositions of the
invention may depend on various parameters such as the
type of administration, the condition of the patient,
the desired period of administration, etc. In the case
that a reaction in a patient is insufficient with an
initial dose, higher doses (or effectively higher doses
achieved by a different, more localized route of
administration) may be used.
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thi merosal . 20 The pharmaceutical conpositions are
usual ly provided in a uniformdosage form and may be
prepared in a manner known per se. Pharnmaceutica
CRPOSidd ANE d3 the invention may be inplcheppoH:9h13001
capsul es, tablets, [|ozenges, suspensions, syrups,
elixir or in the form of 255§n-enuIS|on for exanple.
Conpositions suitable for parenteral adnmi ni stration
usual ly conprise a sterile agueous or nonaqueous
prapadailon ofdddke aefi vehéonmﬁmay%@bat@d antlgen of
pr fergﬁl 30 isotonic tg t he od og the reci |en
tQohph?i bPES %F?]P%}’s LRG 481 9ants 4 é’ hg, are
Rifrgerulstiad | @nd aadmisdsaeiredsodbum ghloregiement or for
SOUHd s AP BU0 LhODea s UL SEELHCE, (LLEGHSR! Ste tne
are as’ so spension
praéiz@mlﬂtmﬁetrﬂtqronoﬁs rde%kf?i%edcllﬁlsdeﬂém\ loyrct hRNA)  coding

F iy esuRbil £380P] £5e HEAOV gifs Chs aHEsYEH, 0Bb%ekObf from
iITustration purposes and are not neant.to be

li'miRd i o 2%4?%7%6%‘“@@]‘9@2%5%/%@@9‘1“9%@ Owi ng

to t he descrlptlon and the exanples further
eW s

di nents ar,e

o POR P E et sRd, bratEet TRt R e qthl, ifvention are

qun&&alrygadm;n@BR@&emRNmu»ghaﬁmamnutInaiﬂpncompatlble
i es - PCR j j ' ith :

oA P rua SR8\ crmdb. 10 ERALERELERELE ! sorppcible

c AV el afha Bitspsitesm By ph@émarC@ththaHé{Ye icompatible”

deﬁeeﬁlaéol @oeéprrﬁﬁwﬁd&&d nma@éf@!al whs_%%escaoésl ﬁbﬁasﬂnteract

2- quﬁ ng no es, 5-col o n
catch orfiexh 162RE4C cor?tfr olt) € 15"’11‘3:?3(‘:;Ve c@ﬂ%ﬂ’f‘??ﬁt i \‘73
P@h sarmmed s tsi e 1 Gdﬁmaﬁsliﬁﬁlén e XPrt &S5t DL diis n@rfrrathmd kind

S t'x?éd‘a? 1y, Real o) iy FOR bgygg“ I E‘f%gy hsubstances,

C- speci prinmers ( SE
s@mﬁemeamw, eycprressgur@n amdnorwmreu | zppyorebl abe, adther
' “cr?éf f&l&%a’-ﬁlfaf%@@l@e bi opsiRsndd Sti RHeflUANLd£LS in
transcrlpts were als etected I n a colon
Cd? kfolme th salts shoul 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 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.

A pharmaceutical composition of +the invention may
comprise a pharmaceutically compatible carrier.
According to the invention, the term “pharmaceutically
compatible carrier” refers to one or more compatible

solid or 1liquid fillers, diluents or encapsulating
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metastasis in the liver. Fig. 3. ldentification of
tunor-speci fic QUCY2C splice 25 variants PCR products
fromnormal colon tissues and colon carcinomas were

clignesho Angh 1 @nes from both groups V\Ef%c‘i"%%'ﬁ%‘%%mom
restriction analysis (EcoR I) and sequenced.

4 Sel ective SCGB3A expressi & im normal |ung and

un car ci nona RT PCR anal ysis with gene specific
Ni9%rer ¥NICBEGETD ROLtaple3gfosha@nigphtration to
armimafnscat ToR B&rAXCtustyedy” | rdTiERl thungn (| Bic or

R B M (ARG .,

5:mesthchltﬁebmaﬂﬂvdﬂcoﬂp&mdm@yim dbeﬂn@dﬂln order to

P o130t Yt 14 2arEhe) Roommonspts,. o the

14hernagrittN cals - ampemigt 1 erar ef nbhe, lzsenégam aese usually

CQﬂkﬂP'khaE'gno5 1§¥@Hgbﬂlé§ﬁaoéc@ﬁ§r%ﬁﬁxQP ispbstantially
st omach, hagus, stomach carci nona and

palﬁ‘&‘fae?a‘isi C 1'tE‘ar HorfRe FPPW%@WJS & ficacy.
cl audi n-18A2. 1-specific priners (SEQID NO 39, 40)

S d r.din th L pyen i on ronounced .

o RReE YR NE 81 FahBYETE] 8hs R EHE Chhveniian may

bqupmw anlditnb3¢ 6bpétﬁeremb@t@amroeisnmm0abi epstés. acid
Di st 'e?ceaf’ﬁ( r @§§F98 was qals s1’10 et ect e%éf‘ cstemgchyand o, ¢

norna esop ageal "fisslUe. In contrast ereto, no
et SN TTPHRIE. G @ed e i 3L ovary and in ovarian
carC|nona 15 Fig. 6. SLC13Al1 expreSS|on in the ki dney

q1 cell _carcinoma RT-PCR analy %
ARNIHRRTFY e 7 n%?@PO%SEQDPTD NE‘)Y'M eéG) a@lﬁ’&ﬁ@&late'
ekmn333|ononmazh8 renaltalele careiseevatdarpl es. such as

de ac %%@Fexé%ﬁns% %&%d@ th'ghSSEgBLE%QSEISsuesrgggn and

u5|ve yin the
3-tioineyrgalkel | carci noma, 11-breast, 12-1ung,
13-liver, 14-colon, 15-1ynph nodes, 16 spl een,

17- esophagus 18- th mus, 19- thyr0|d 20- PBMCs,
The pharmaceutical compositidns 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, suspensions, syrups, elixir or in the form of

an emulsion, for example.

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.

The present invention is described in detail by the
figures and examples below, which are used only for

illustration purposes and are not meant to be limiting.
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21-ovary, 22-testis). 25 Fig. 7. CLCAl expression in
colon, colon carcinoma and stonmach carci nona RT-PCR
i nvestigations with CLCAl-specific priners (SEQID

Iﬁﬂc)gy d&% omedlrnEd sel ective expreSS|%%T/%Pz%%3g%§3091

on an hi gh expression in (3/7) Tnvest
col on carcinoma and (1/3) imbéstd gated stonach
carci nona sanples. The other normal tissues (NTI)
sHoviedw nécor toel ydeeryineaknexpréssilion. @G lps,8. further

Flehdltyi ety €S@h@Rni N 1he calign.and cokgp) yaakCi NGB the
RT- PCR |nvest|gat|ons wWth FLJ21477-specific primers

(SEFIH IS BF e THRe It i et BiGH &5 i n t he
MD 2004/ 047863 PCT/ EP2003/ 013091 - 57 colon and
aqpltlonally various |evels of expression in (7/12)
|nvé§{|gated col on carci nonma sanpl es. The ot her
nor mal tlssues (hﬁ) shomed no expression. 5 Fig. 9.

RTLEJ%R | nvestl gat| ons vmétsﬁp{é)%]@%b'& spg{:???%&’g“:%?gmma

($E@RFNO. 71, 72) showed sel ective expression in the

colrup@and addidd onaldohyaniiays Imvel s we%sio% IgPR35
10 5/9 |nvest|8ated col Qn carci noma sa

ot HMhl 111 L88Es OENT) %ﬂﬁﬂ*ﬁpnBaéﬁbP @g, ﬁOppgﬁs
1Gonmvaredihnethexpr dssios detstosbib, dipigesibd ubg norma]_

car Césrl?é? 15 R'E P%%tl nvgs% %8“ Oﬁd%éh von, ﬁfowed thymus,

Ebrer™ speC|f|c prlneﬂs
sdlsxriore, epresedbrn |¢1a1t¢nenonsa.on?a6:meq1n ¢t tohg. and
in (5/10) investigated lung carcinoma sanples. The

ot her nornal ti ssues (NT) showed _ no expreSS|on
Fu%‘;lg 112 AR LS| 0 RCRN tIRAEESEIS Ung anoGV‘Eﬂ%c mRNA
C ad 6 W e I8 - ﬁCR;cmwﬂstamtter\ti&sﬂwnc specific

DS g Qi T SR Y ag-specinic

(EﬁﬂimermveS(S@QtEﬂ NOang22-23) shows selective mRNA
expression in normal ileum, colon, and in all colon
carcinoma biopsies. Distinct quanities of GUCY2C
transcripts were also detected in a colon carcinoma
metastasis in the liver.

Fig. 3. Identification of tumor-specific GUCY2C splice
variants

PCR products from normal colon tissues and colon
carcinomas were cloned, and clones from both groups
were checked by restriction analysis (EcoR 1I) and
sequenced.

Fig. 4. Selective SCGB3A expression in normal lung and

lung carcinoma

RT-PCR analysis with gene-specific SCGB3A2 primers

(SEQ ID NO: 37, 38) shows cDNA amplification
exclusively in normal lung (lane 8, 14-15) and in lung
carcinoma biopsies (lane 16-24). (l-Liver-N, 2-PBMC-N,

3-lymph node-N, 4-stomach-N, 5-testis-N, 6-breast-N,
7-kidney-N, 8-lung-N, 9-thymus-N, 10-ovary-N,
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carci noma sanples. The other normal tissues showed no
expression. Fig. 12. SLC26A9 expression in lung, |ung
carcinoma and 30 thyroid RT-PCR investigations with

lvfézaz‘b%@ﬂfﬁéésc primers (SEQ ID NO 77,9&%;%?}%‘%2;613091

S
sel ective expression in the lung and in al
i nvestigated lung carci none 5%anpl es. The ot her nornma

ti ssues (NT) showed no 35 expression with the
excdepdrsnadf-Nhe LRyebil@enFNg. 1¥4-THCOoEMH3 16-24-lung

XY QSIS My | st v OV rdiWNg  and | ung carci nona
WD 2004/ 047863 PCT/ EP2003/ 013091 - 58 RT-PCR

i nvestigations with a THCL005163-specific prinmer (SEQ

| i) 57.9)Clanlin+IBrDeli f | ceaprgesddnt ag pinner stomach,

MR SV AT 0 ol £ A s
5 RhdR@R reoadpferiessiwgrth Ficg.autd n-1682£34289 esiffriss sipgrimers

! n(éﬁanﬁy I\?J"d j@,nalﬁmﬁeléhovfeq{ CéBQHP?BHgP% the invention
i nvestigations wth LOC134288-specific”priners 0

( SEONPINGS A 8¢l agtyinsHSRed lsePERERFELORpr £8siNL G n Sttip@ach
E!@H}ﬁ:y_ir%iﬁ’a':! rbj(c%sﬁ)eTsng\geggisggai e@ﬁaen@an@elalfqgf Cid&@&%noma
i.opsies. Fig,, 15. expressi on in ki an .
COPPTET 15 T oM LRGN nIR | Gl SRReGTEd  in
THERABBH6- saeti fncrpal neesophSgenl D MDss88, 83h showmedast
S ' r j j ot ' nd_i 4/ :
G S P SR8 Olal U S5RRE¥RR0TY Buk sy ana tn
1R VRLIFL A58 @Xpeessi on in col on and col on carci noma

RT- PCR i nvestigations with FLJ21458-specific priners

(SEQ ID.NOQ_ 86, 87) showed se| ectjve, expressiaon in the
2F %Dt a?i’oc’r?ﬁ’( 7%’1@59?%%%#’@&;@6 Ebé‘gﬁYc&P&' FemaL cell
bi @5 Brsomd 1- 2- col on, 3-liver, 4-PBMCs, 5-spleen

B T aadi e 13- 83 B0l ot Ka i homRe S HE feg, Primers
(SEQ ID NO: 49, 50) showed expression in 7/8 renal cell
carcinoma samples. Otherwise, transcripts within normal
tissues were detected exclusively in the kidney. (1-2-
kidney, 3-10-renal cell carcinoma, ll-breast, 12-lung,
13-liver, l4-colon, 15-1ymph nodes, l6-spleen,
17-esophagus, 18-thymus, 19-thyroid, 20-PBMCs,
21-ovary, 22-testis).

Fig. 7. CLCAl expression in colon, colon carcinoma and
stomach carcinoma

RT-PCR investigations with CLCAl-specific primers
(SEQ ID NO: 67, 68) confirmed selective expression in
the colon and showed high expression in (3/7)
investigated colon carcinoma and (1/3) investigated
stomach carcinoma samples. The other normal tissues

(NT) showed no or only very weak expression.

Fig. 8. FLJ21477 expression in the c¢olon and colon
carcinoma

RT-PCR investigations with FLJ21477-specific primers
(SEQ ID NO: 69, 70) showed selective expression in the
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control). 30 Fig. 17. Cellular localization of GPR35
| mmunof | uorescence for detecting the cellular
| ocalization of GPR35 after transfection of a plasmd

thy U RASAKR GPR35-GFP fusion protei @cﬁ&%z%@?‘@%wl
35 identify the nmenbrane-associated fl uorescence o

the fluorescent GFP. Fig. -187 Quantitative expression

of GPR35 WD 2004/ 047863 PCT/ EP2003/013091 - 59 A .
QPO aAfd ea it PERNALEH @PRASLSpeEels o f nekpregsEon in
_I Q7NQ2_)88in‘;8<9§t§n]b@ﬂ\é§eESQthQ:a@&rrﬁ>%§a! Ofbdplled NeThe other
intestine, in colon tunor s les and in metastases

f MRS &5t TRES ¢ Uhor & GI‘heéjf | O B MHor mal  ti ssues
were anal yzed: liver, lung, |ynph nodes, stonach,

SR:EEN, g A [ sqgbhaqus,.Qvar est
t%/l 's.,g's%rlﬁ%ﬂbergegstcglﬁy rr?asn%?oggs?' yr}-'pl'iw%ocf'%éj e:l'sc’fn i colon
acaneynamd ynphocytes, prostate, thyroid, fall opian

t%?@f‘dqr}ﬁ;ééﬂ{%ati@lé:erﬁw | 4y sReific primers
Preval ence_ of GPR35 in colon tunors and netastases
t NeTESDFID A3 ¥rs e%pr 6568 I GG itMFe SXREPS TR iR the

medAsdrasesd i AdaREeohhany9@Yrabushel Sasas. oA SekbéestQon in

Q [tative expression of GQJUCY2C Quantitative - PCR

o LU aEEEEBRERE SR SCot SEOPTE NGREISS 00) PEnGRnes
hirghrraad tsied ssots vENEX psreseddmo i expiog sl orcol oni ¢ and
gastric tissue (A and GQUCY2C- specific expression in
colonic and gastric tunor 20 sanples (B). GUCY2C is

detigrt df e Yop 1Bhner cexpreseieri Mnasonaghi nlppgoand lung
St Wsithend ci nomas. Fig. 20. Quantitative expression

of . SCEB3A2 Quantitative RT-PCR with SCGB3A2-specific
pritier'R 25NV SESLPBINON S 108 th 0 XP s SeTeWEryelc primers
exX{@EsSIiDMNO N 13Nng74 sashbesdanct ldotg vaun@kps@sPl €s. in the
19/.20 1 ung t r..s | es are, SCCB3AZ-positiyv and
sHERAe SHertne SRSy is radad of M Faadheqo Luna
i camrinqtmnsdqbesf The ethpresorMhé tdokkowisndg NAOr redlowed
tigsues,mer& 30 anal yzed: liver, lung, lynph nodes,

stomach, spl een,
Fig. 11. Plunc expression in thymus, 1lung and lung
carcinoma
RT-PCR investigations with Plunc-specific primers
(SEQ ID NO: 75, 76) showed selective expression in the
thymus, in the lung and in (6/10) investigated lung
carcinoma samples. The other normal tissues showed no

expression.

Fig. 12. SLC26A9 expression in lung, lung carcinoma and
thyroid

RT-PCR investigations with SLC26A9%9-specific primers
(SEQ ID NO: 77, 78) showed selective expression in the
lung and in all (13/13) investigated lung carcinoma
samples. The other normal tissues (NT) showed no
expression with the exception of the thyroid.

Fig. 13. THC1l005163 expression in stomach, ovary, lung

and lung carcinoma
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adrenal , ki dney, esophagus, ovary, testis, thynus,

skin, breast, pancreas, |ynphocytes, activated

| ynphocytes, prostate, thyroid, fallopian tube,

e | AN ebellum brain. 35 Fig

|2§§E§¥?Lore§§§¥ce wi th SCGB3A2- SpECIfIC%gﬁgFP2003/013091

COS7 cells were transfected Wit a plasni d which codes

WO 2004/ 047863 PCT/ EP2003/ 013091 - 60 for an

SEABILR APt It efhth A2 DBEEEPPAAR3pPPERELiC primer

t renss eqd ap f usd) Onaﬂﬁota@-"rfbr\/\éﬁefbﬁfh@@@?g fectiyCprimer
?%%i ntiserum (i nuni zati on with SE D NO 10 éF

tTHr OISR tRafsPRECEd fOtYﬁré’n PrHtEi #npy L F‘5/9

5ﬁdm@r@SE@ﬂm@maCblSpBEEBWpGMdIdﬂhdﬁ fidemé WOt issues

flqpre§§ences f{égng and B. The yellow color is

prodguced T p0|ﬁ%s where the two fl uorescences are

superi nposed and thus denonstrates the specificity of

”ﬁé@%@dﬁ%@"&gﬂ%ﬂﬂoﬂ%n ¥ 3261 dCrenal cell

depiction of claudin-18 splice variants The two

clRRAROMR splice variants Al and A2 differ in the N

tlawﬁm amesltqwad;ilfofn%r enttpotesdi M 288l 5specific primers
g yl atj ol te anti.tative expression
o MR NES 00 a8t hnetared SiarAvY SHpERpsoR 2B the
adtﬂdr&t;edahd an ar@;éB nuirbeesofiga2@dt wmoral | sslés.carcinoma
Pq;tﬂ§ {gly strong expression is found in gastric

u

{ UTD ng tunors, pancreatic carcinomas and
esophageal carcinomas. Fig. 24. Quantitative

XH LS DN Ficod Tk Nasl resgxr?oﬂa&ham:l.cﬂ?ef/aih@n&'eﬁgl cell

is, Tike variant A, activated in many (tunors. Fig.
DEFANRINGRA ¢| audi n- 18A2- speci fic antibodies 30

(eaquml |1lﬂ1|v@rstd@l$&,i1la>hs(TQD):hSt'.EHCmm@é SpelelC primers
LAY Nr 802 RoSTYE SBSLLLC (U NATGELLSe1on in che
kldney and in (4/8) investigated renal cell carcinoma
biopsies.

Fig. 16. FLJ21458 @expression in <colon and colon
carcinoma

RT-PCR investigations with FLJ21458-specific primers
(SEQ ID NO: 86, 87) showed selective expression in the

colon and in (7/10) investigated <colon carcinoma
biopsies. (L-2-colon, 3-liver, 4-PBMCs, 5-spleen,
6-prostate, 7-kidney, 8-ovary, 9-skin, 10-ileum,

11-lung, 12-testis, 13-22 <colon carcinoma, 23-neg.
control).

Fig. 17. Cellular localization of GPR35
Immunofluorescence for detecting the cellular
localization of GPR35 after transfection of a plasmid
that expresses a GPR35-GFP fusion protein. The arrows
identify the membrane-associated fluorescence of the
fluorescent GFP.

Fig. 18. Quantitative expression of GPR35
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produced by imunization with a peptide (SEQ ID NO
17). Menbrane staining appears particularly 35
strongly in the cell/cell interaction regions.

Aypy e 7V, B-immune serum MeCOH, ;
(@omnst ration of the specifici ty%g@‘%’é&%‘goowomom

ant i body by col ocalization-ad ysis in claudin-18A2 WD
2004/ 047863 PCT/ EP2003/ 013091 - 61 G-P-transfected
293T céluantigaliidiali RTTEAR GRRLIB- SRR3S-spggdificA2primers

C- superigmosig . dd,9- 839. 46 Obelective expression in
cl audi n-18A2-specific antibodies 5 (extracell ular .
domai n)EMe e BSE mi Add ofC X RuditHPEA2 SeFEILESy e and  in
gastri cnetcayted gy reehl sidtEN+i1 Wehhoas .anthdodyllowing
whi ch was a[ﬁrloguced by 1 munization w

1 r

g Wi t.h _a epii de h
(SEQ | DN LSRUBET MGHa | §7F0¥ATRd SXtrdcel TUTGr 1¢™P
domai n)nodespnocistealachnt | bodylebnch | adiierect,ed kidney,
agai nst_ E: in se : .CO ai njyn
A-ant i beo%);; @-co’unto\e%%t}gi n?ﬁé?a&sﬂ%ﬁ%bsﬁ]{%ﬁ. Eirge.aSt’
27. Us@IICRART bodileSrdpsi s t he aGtigiaheshl lyBphocytes,

extracedddd et domany @i gl audinokg l-efttubd, 0P cdd®met rium,
bel ow) Memfrane st |n|£r9 of cl audi n- 18A2-positive
gastri & 4T (SNU-16) with an anti body
WB ch viarseyr loshwe o DYGPRITINL Zatbbanweihoas pept mdeastases

(SEQ IQ e§%§’§§§§§rggngkbéﬁggg%y%Qﬁ?%&#?cﬁg?stumor and

cel | ul ar donsi n) nonocl 0 anti bo

di r ect eidh deptiasta e Tadhardre el sHR fof thumases.

staining (right top, below). Fig. 28. Use of

cl audi n- 18Al- speci fic anti bodi es 25 Té)lzq): Weak to

atdSkht L1 aiSHantba e (e xpRedTion ¥4C (SNU- 16;

C | Gubch 1ikGA21 PoS i RIDCRM t hqiadrllu antc{tmgz_sc—s\]gg&rfi\@as primers
r [ ni ion Wt cl audi n- - specific,

Deptiticth dfes 18 ned 11 Bhoantah it aanLprhive” Biprestion
B-iant hechaldice @Al Eadupsrstrpasi tisaue30A)Behnw) GUCY2C—
De t (e} pegificity,of th ant i by

coltals ot | DRPESErEeiE iR clS R pAd 5 BeELetY cunox

Grranpkesf etBled 2087Y2€l | 65 AdeFpcephdgi ningAall/12  colon

B- @ ¢ tn SthAdich id 18017 / L6 S$pSHhd AP OSd #¢ Dioma®. Fi 9. 29.

Detection of claudin-18A2 in a Western bl ot.
Fig. 20. Quantitative expression of SCGB3A2
Quantitative RT-PCR with  SCGB3AZ-specific primers
(SEQ ID NO: 103, 104) show selective expression in lung
samples and lung tumor samples. 19/20 lung tumor
samples are SCGB3A2-positive, and SCGB3A2 1is over-
expressed by a factor of at least 10 in more than 50%
of the samples. The following normal tissues were
analyzed: liver, lung, lymph nodes, stomach, spleen,
adrenal, kidney, esophagus, ovary, testis, thymus,
skin, breast, pancreas, lymphocytes, activated
lymphocytes, prostate, thyroid, fallopian tube,
endometrium, cerebellum, brain.

Fig. 21. Immunofluorescence with SCGB3A2-specific anti-
bodies

COS7 cells were transfected with a plasmid which codes
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Western blotting with |ysates fromvarious heal t hy
tissues with a claudi n-18A2-specific antibody directed
agai nst the epitope with SEQ ID NO 17. 1-Stonach; WO

2QRA QA BRYy FieH EP2003/ 013091 - 62 2-teg 'TS/EP%O%'/'@BOM

4-breast; 5-liver; 6-colon; 7-lung; 8-kidney; 9-
nodes Flg 30. d audi n- 1842 6féstern bl otting vvlth
nples 5 fromstonmach and stomach tunors Lysates

frfd?rﬁ s%nﬁeﬁBaﬁa SEBndds loin e teeie bh ot Peeechien of the
t stk st a 6l AwH Npk8AZsPedisfdc ant | bedy3azgaipRst fic

t he |tope having S 17. Stqmach _tunors _sh
2 iy @wwzatzm i8R, SES PRGISS RUS) -
tmatnmjﬁcmtforstoﬁamel yised 1est ¢ eels Eosﬁbe drartetd oby GEFP

of t he Iovgj—g! cosyl ate orm_ L 1- stonmch #A,
uoorrraec %yc#A 3- é;t o%aé%rlrﬂ%o%hél% storr%n?h TNQQ two
Rufglmorelscmrmmﬁ:h NeomtA A 2-andnmaBh NEh#B; y8ldpwmacklors is

N%fﬁéucé@£§§etﬁe éo&h@@a%%égéi%ﬁe5t§50@§ﬁgrg§cggbes are
6-stomach Tu NGa Fig. 31. Expression of

=
clsé%Rﬁrrﬂnl@fﬁfjl éﬁ@ thsT sde@BQﬁbF?E%%ylt&’@edSPeClflCltY of

clanili SedBH vait addsamer e detected in 20 ung tunors

in accordance with fig. 30. 1-Stonmach No; 2-stonach

Tu; 3-9-lung Tu. Fig. 32. |Imunohi stochem cal analysis

of Figd alkR n-Diagremumeatiod adbpidifitcth spdfti falawdimtiddi eplice
| et £ § tumor 25 tissue Fig. 33. Indirect

i mmunof | uorescence of stomach- specific Snul6 cells

withe atép agdpndig-$Bespliice palniandralAlamnderdmddffar in

St@addi NgNWekRmdnRkel Mane seurgened af edrbef or e ghtential
[ |zat|on B. Staining with the cl audi n-18-specific

seF O At Hn Sukftitative expressi on of SLC13Al1 35
QJantltatlve RT- PCR with SLC13Al-specific pr| mer s

éxpr ISS| on N nor%r%aﬁ‘ﬁ?gﬁ\évy |ssued?')sl\;el Z?}t SLC Rfdm -18,

speati¥ant ebression in renal cell carcinomas (B). WO

ZQQﬁJ&HEgﬂﬁé.ng/E§?8@§§o%§¥gfbated in a large number of
tumor tissues. Particularly strong expression is found
in gastric tumors, lung tumors, pancreatic carcinomas

and esophageal carcinomas.

Fig. 24. Quantitative expression of claudin-18,
variant A2
Variant A2 is, like wvariant Al, activated in many

tumors.

Fig. 25. Use of claudin-18A2-specific antibodies
(extracellular domain)

(Top) Staining of claudin-18A2-positive gastric
carcinoma cells (SNU-16) with an antibody which was
produced by immunization with a peptide
(SEQ ID NO: 17). Membrane staining appears particularly
strongly in the cell/cell interaction regions.
A-preimmune, MeOH; B-immune serum MeCH, 5 pg/ml;
(Below) Demonstration of the specificity of the

antibody by colocalization analysis in c¢laudin-18A2-
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- 63 SLCI13Al1 transcription is detectable in 5/8 renal
cell carcinomas. Fig. 35. Cellular Iocalization of
SLC13A1 5 | nmunof | uorescence to denonstrate the

celd W@ty /dorpd4 zation of SLCL3AL after f i

o?ﬁda p as/rgd vawi ch provides an SLC13A1- g?ﬁggi‘btgr?‘%mwl
protein. The nenbrane-associtdted fluorescence of the
SLC13A1 fusion £rotein is to be seen clearly (as ring
ardlitt s fagra¢ and3Beeebleel AyClapgingg8A2” GFP; B-anti-
Qentid @A equgsst Oibesi1dGAL Quantitative RT- PCR

Wi th CLCAl-specific prinmers (SEQ ID NO 125, 126)
show hi gh and sel ective 15 expression in nornal

CHiani 26. I=ee andfst onebdudinsighZ Agpedific antibodies
CLLAL: I [yon in colonic and gastric

tu%%t sanp 1513%:3‘&5 is detectable in 6/12 colon
cdfeniians antainifgl0 oft onataudincl Bblragos20iFeg. gdBLric
Quantd {:4ny € @1RLes$5RG- 0k) FLIAM 74y QigRiLLALT ghich

RT- PCF'\;L w th ELJZlS47§-,speci.%i c ,gt?flflrrerns . ?%E% ?%) I\‘%lc v'vas
12ECWHT showPhi gh 4REUSEREEEOPe expiidsh siopm in peptide
nomzcb enlliog! Clﬁiﬂ,d gﬁstgirgxihias_&?éi aI@%é!\@@dfh Zg&@;&%mqmar
i n, thynmus, esophagus.an rain ., and the , ,

FSBIRTY S el | PERERBPBSLT ot HEion: W01 Ghror L8 anfligected
(Bgaiflgt214E#cashdetiect ade | nskl/ 12feol orot@t@irzaREIing.
Fig. .. 38, tdt ati i on of 4 ...
QTR Rt R St i s 50
(SEQ ID NGO 129, 130) show high and selective expres-
Sigiy | RNOMUEY COEONantaABdadas! ifgdisdre the akdterminal

FLJ20694-speci fi ¢ overexpressi on in. col onic and
gdutryacel rsé:ﬂﬂﬂ’é% p)claye is detectable in
11(TeXt coltop cangi Newiesy)antembradht0 stamhchg of claudin-

FLFEIST SIS | PP FULe RvneRnoneh G abaigpbal t paen an
pramerlsody SEQidD N@as13@rod8dpdshiow setremizetion with a
EXUBSHON (hd\Q 2R/ Oh7863 aqeﬂxﬁﬁ%%ﬁl%{ﬁlgg%ﬂatt;eé“ extra-

testis, gastric and Intestin t1ssue. on,

FISRUUERZ pe@PPe nt r ander MNP G @ ldet 2R EHpP@Y | nwhorcho is

directed against E-cadherin was wused for counter-
staining (right top, below).

Fig. 28. Use of claudin-18Al-specific antibodies

(Top) Weak to absent staining of gastric carcinoma
cells (SNU-16; claudinl8A2 positive) with an antibody
which was produced by immunization with a claudin-18Al1-
specific peptide (SEQ ID NO: 115). A-anti-E-cadherin;
B-anti-claudin-18Al1; C-superimposition.

(Below) Demonstration of the specificity of the
antibody by colocalization analysis in claudin-18Al-
GFP-transfected 293T cells. A-GFP-claudin-18Al; B-anti-
claudin-18Al1; C-superimposition.

Fig. 29. Detection of claudin-18A2 in a Western blot.

Western Dblotting with lysates from various healthy
tissues with a claudin-18A2-specific antibody directed
against the epitope with SEQ ID NO: 17. 1-Stomach;
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colonic tunors and in 7/11 col onic nmetastases. The
follow ng normal tissues were analyzed: liver, lung, 5
| ynph nodes, spleen, adrenal, kidney, esophagus,

ONR Yopo 4 Rt Lhynus, skin, breast, papero@$,003/013091
| ynmphocytes, activated | ynphocytes, prostate,

thyroid, fallopian tube, end@retrium cerebellum

brain. 10 Fig. 40. Inmmunofluorescence wth
FI2rtReEd-SSpedrfkén/ art 1R ws’ ( Pop)veys cet¢elorr e 7-lung;
t ransifgtded oM tyingh Rlaidd d which codes for an
FLJ21458-G-P fusion protein. A detection of the
transfected fusion protein with an FLJ21458 15

SIReiey f 130 - alEudia 18K UrWés et i zbloetingt hwithQ IsAmples
36),. . B _.detection of, the transfected fusion

g?&%"‘.‘ ng%oﬁa@}b afrfcl%osrteosr%ae%}%:e? :rg;‘uperi nposi tion of the

t iy fd e eScencest dmagh Aaadd B:ordeh yahmowscoberei lotted

prpguceds af s fhe yRaiat s ph {:faﬁafnlY\@Aﬁl-ﬁ858§f§8$.e%rﬁi%ody

e r
20 superinposed and 't hus denonstrates the specificity
ofagaistrL JPhasg erAtiopsr urha (B owpEAnaPyEPs &F - snftemach

ceidzfsqﬂmgghoepﬁogﬁé@y_ Sb}lyc&)égtﬁggéﬁléefdiw 2@?5&1aaﬁ€t)i_r1t—1sza2.
pr in ection using an -specific r i
PSR mE( | FREAFAR For b (37 B0 Vaakes 158785p t0  the
deffcemtd taimofo i heharelw-agney o of e tted Ecadherin. C

super. nposi t.i t.he tmo flud ce fr,gm A-al

B&%ﬂe' ygl Ist’oﬂv?q%ho or I\lfbs p#\?(e;’duczzgz tgot%%iedr}le Sfrljloi rﬁ%‘é \Aﬁe:‘l’gommh
t o thiy 4 1uresaences #e superinposed, and

deqmisd § atiess it dBMRIANgal ocal s gahh R Qo FLpR1438 .5 3hach
Flg. 41. Sequences The sequences to Wiich reference is

Her &i PRFEse sRown?! - Viomae/ 6478637 S-stomach Tu #D;
PGH S0 03001 + Bfcadxapmpl es: Material and
nmethods 5 The terns in silico", "electronic" and
"virtual cloning" refer solely to the utilization of
nRi@ds31 bExpress in abfsebaudinckB iy kury temoxsd to

Sl By cd APOLALQT Y1 SARELL 1A% Al aPIOfESSG8re detected in
lung tumors in accordance with fig. 30. 1-Stomach No;
2-stomach Tu; 3-9-lung Tu.

Fig. 32. Immunohistochemical analysis of claudin-18
using claudin-18A2-specific antibodies in stomach tumor
tissue

Fig. 33. Indirect immunofluorescence of stomach-
specific Snulé cells with a claudin-18-specific
polyclonal antiserum

A. Staining with a preimmune serum generated before the
immunization; B. Staining with the claudin-18-specific

serum.

Fig. 34. Quantitative expression of SLC13Al

Quantitative RT-PCR with  SLC13Al-specific primers
(SEQ ID NO: 121, 122) show high and selective
expression in normal kidney tissue (A) and SLC13Al-

specific expression 1in renal cell carcinomas (B).
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10 Unl ess expressly defined otherwise, all other terns
and expressions are used so as to be understood by
the skilled worker. The techni ques and nethods

g‘%’é}iare 4a7r8e6 arried out in a nanner k'ﬂ’QWE@’%IbO%9013O9l

escribed, for exanple, in Sanbrook
Mol ecul ar 15 d oning: A Laboreat ery Manual , 2nd Edltlon
(1989) Cold Spring Harbor Laborat or Press Col d
SHLGIPMar boansCRiRtian| igetdriectakleding IMfe weradf cell
Kids-canb{gagents are carried out according to the
manuf acturers' information. 20 Datam ni ng- based
strategy for determ ning new tunor- associ ated genes
Twuglwaslicyixulanexpaﬁilz&u&ﬁn/diﬂﬁkcmskhymord

rch n he cDNAxProfil er nblne
lﬁlqm%ﬂQ§} ?#eS%ﬁP%iel ﬁTREg%Qg s A1Td Reg??evaFellular

Sylstarh i(Futtimn /afws Heb3Ahl afpeh. goansﬁecezgm afGenBdalemid
&h WS Eaidd ed Utsi@h&f‘ﬂgkgat BugdeBRs anaekaked rhe

as bei ng spe0|%|ca y expresse pecific tissues
(W AN esasspcia et £18OREPASNFRS Odr Hthegsigl3al fusion

2@0tei3D GarrybnaoOUlsdBILr icaBaMiln KaYWOF d8gSUtio@®d  the
"colon-_s eciflﬁe_ene" ‘st omach- speci fic gene" or

'Wﬁﬁﬁﬂiﬁ gene", candidate genes (GO, genes
interest) were extracted fromthe databases The

|?%’|nﬁ$%§?Jéﬁgi#§%f¥Ltéﬁgggégééytéﬁigﬁéé#the limts
"WMﬂﬁE%ﬁﬁQﬂEﬁ fRF-PERe owgbhi snfLEAd-SPRRATLCS or prtigers
ﬁ:fIDT‘N@CLM% WD?@@)‘“ 0431%@6’9 PCMEHZOO%QBO%J@lectlve

e list of the f ound was cur at ed
da@l?ﬁ%ﬁlrfgl aﬁlfﬁeF@ﬁﬂ- ﬁ&%@éllﬁort%wsa%dséaeeﬁée digsue

el {zm na&mag cseah - ep&um@aeon ekprAldsiandi dat ecgeBasc and

obt ai .ned rc 5 in_tu tudi e

b LRI S T S e S A AT ST
" etaeloty ore oc INorrederarid (Jeﬁ\lo?/tmerstonmmo@ard'heomas .
eNorthern is based on aligning the sequence of a GO

Mﬁth an EST (expressed sequence tag) dat abase (Adans
etFig. 3% Qpntitptige jexprragiqy of FLJ21477

(hjdéhi!iﬁwwxf@bl ROLBCRI hgaH BLAGT214Thespbsse€cOr ifiters
(SEQ ID NO: 127, 128) show high and selective expres-
sion in normal colonic and gastric tissue and weak
expression in thymus, esophagus and brain (A) and the
FLJ21477-specific expression in colonic tumor samples
(B) . FLJ21477 is detectable in 11/12 colon carcinomas.

Fig. 38. Quantitative expression of FLJ20694

Quantitative RT-PCR with FLJ20694-specific primers
(SEQ ID NO: 129, 130) show high and selective expres-
sion 1in normal colonic and gastric tissue (A) and
FLJ20694-specific overexpression in colonic and gastric
tumor samples (B). FLJ20694 is detectable in 11/12

colon carcinomas and in 7/10 stomach carcinomas.

Fig. 39. Quantitative expression of FLJ21458
Quantitative RT-PCR with FLJ21458-specific primers
(SEQ ID NO: 133, 134) show selective expression in



10

15

20

25

30

of each EST which is found to be honol ogous to the
inserted GO can be determined and in this way the sum

of all ESTs produces a prelimnary assessnent of the

ti | i ion of the GO . Further r
15Vﬁiauzs)rqj4eﬁd4gus?%nl y wth those GO whi ch%EggE%O\O%/%mogl
honol ogies to EST from nom &dgan-specific nornal

tissues. This evaluation also took into account that

t He§huilsl i c 9a@6Hdicn eBfAt al REe Rk bRgl y Bt edreDRAdition,
| iFareril % - dpacdietird et 8indkripEanGeteRase t K& AN - ﬂ9430/2o

ZOOS 20 MMM/fau e EégggcéEﬁPllegH$ﬁﬂig The

utﬁdlllz:e/dLn/tﬁSnbhetaQDNAlsmPé@f iWeate O&nthezaEBI ﬁam::e,r lung,
G%S&gﬁ}/éﬁgﬁgzcggféﬁggov?%e%%hésf§g o¥r1 & fppﬁguﬁleovary’

ettt id,. , tGymoise Rekenr cho e 897, 823 Ncesds, Paiympdiocytes,

SC &NGE, £ & 6 130245 1998 osThE S, a|k99§0980|5f%ﬁloplan
transcri pto eposi ted in databases to'be rélated to

orfélkfvot OI‘Bﬂ/tIIJdﬂ‘i‘rca‘Feﬁ}ﬁJa]t‘H?'s S&ihave defined a
pooI A to which all expression |ibraries prepared for

TR SRR R VR P bleses
tlanmmhpdmémr than co!on wer e assigned to pool B.
aII J%} r@Eéﬁ§f$@£§du&ﬁt%z%?h%éasm%d which

nden Iy o rlying preparation nme
fﬁ@sénwFtIrJ?aHsﬁBzeGFf 10091 oer Bragpipt ed: PEdlecion

V\’@&f @l;lh@l t@khﬁs?é@&éé“ﬁﬂsf&?”%@ﬁlerﬁ bwleﬁa% ofprfd?a 458-
hKﬂ;operator he set of oun in this manner

vva%P‘W} B4/ 0457885 PCT/ ERFOESR091 (LMMiaizgtden with
SWHE@ECIEANG 0 ENoY | hBt ndst ¢iclt £6n and vaki dabed fleyta@d fusion
I|teraturebregg?rcfrllél Thi s coqpi d dgtaglgln #ngkuo%sthe
al B e 1 he® ¥ BT TN € gtﬁ %%nesp?n
pudjfbocfd@malevscan@ess Predi @&t samdit Bof Theseeddmes color is
6ﬁhé55e?£'%heor At 55 féCtﬁépfﬁésEQUoréEceQEQ%rare
nes were firrst evaluated in normal tissues by means
ofswmp%sw PCR, fms BemGApERaRad privvedreolfschey of

e X £ SBIESh 1 15 $104n ©f Saruspeci fi ¢ nor mal tlssues had to

be(égg rdqunal§§ﬁ§e<BPS|§lve an mer%ﬂﬁx endogenously

synthesize FLJ21458. A: protein detection using an
FL.J21458~-specific rabbit antiserum (immunization with
SEQ ID NO: 136). B: detection of the membrane protein
E-cadherin. C: superimposition of the two fluorescences
from A and B. The yellow color 1is produced at the
points where the two fluorescences are superimposed,
and demonstrates the membrane localization of FLJ21458.

Fig. 41. Sequences
The sequences to which reference i1s made herein are
shown,
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fromfurther studies. The renaining ones were studied
in alarge panel of a wde variety of tunor tissues.
The antigens depicted bel ow proved here to be

agld ol ot dy tumor cells. RNA extrachi@Dep2003/013091
preparacﬁj/on of poly-d(T) prinmed cDNA ang cgnventi énal

RT- PCR anal ysis Total RNA wa$5extracted fromnative
tissue material by 20 using guani diumisothiocyanate

as chaotropic agent (Chontzynski & Sacchi, Anal.
Bischfpnesl62: 156-9, 1987). After extraction with

aci di c phenol and precipitation wth isopropanol,

sai d RNA was dissolved in DEPC treated water. 25
FiMstiersitalarahd biétimydd hesis from 2-4 g of total RNA

was carried out in a 20 | reaction m xture by neans of
Superscript Il (Invitrogen), according to the

mathef actermes' s“iinf orsvptiant., Thteled¢heonig'ed and a“virtual

ch(llcﬁ)n@d g%lf%' eogbﬁgly' r&fgrthtev aeﬂlﬂyak%ax of ¢t an%thods

cDNA wer e checked I catl on In a
C)Jl?ﬁs@d PR @ééﬁ@ésw @e%m mrmsaﬁt it§er$§§‘Ulate

C@Wm@fﬁr Ryksdsk g8 | on tenperature
67 archiv

S epar_ed
s Bt yo?eﬁb |°f€3§§ué§eanaﬁu9§¥e@ tEins and
el”ﬁ}{}‘in‘&i‘ﬁSlCﬁm‘ aeepressdorscst adi eso ke Lindbrthesd by the
hifi edppin a 0 e
u5| ng % ?égc. fi'c prlénetiraes Q}QJEHJ% %Hﬂ " dﬁé&'{) 'rr}entloned
Hot:St archay iBMA polty néhase \WBIraeod/ @vmm'@s per se and are

P4 £720034 013081 exa%le( Q ﬁge@)ambg%%lk ree@cglon Molecular

m xture contained 0.3 each

arfil P ingy éo%@br%qran @W%% Zﬁﬁle E&%mrg «5%9 Cold

Seﬂ;ﬂeﬁitr@_ Hadson ObeGbrc]ﬂrQCt@terf PRebw) b(doicﬂerwlreg(or}m::bor,

a [ ation t he ter ence nt am natin

gg‘\ﬂbﬁ‘l c%%gh?ﬁﬁ f’%gég P%r SI §8° égslktl% e réi;u'ﬁet@%nts

vvasree:ontian:ure‘ddby dwst | agcnodieger S&  t thascmidrefapNairers’
15 mnutes at 95C to activate the

0 At e Af ter
Hot tar Taq (E)rNA pol ymerase, 35 cycles of PCR were
carried out (1 mnat 94C, 1 nmin at the 10 particul ar

hyh4 £ &hh 2191 h §Fbd SR E A B H tha Fokt ale¥dtmdfifingl iméd tumor-

el on g\ct:iggegt 72Cfor 6 mn).
Two in silico strategies, namely GenBank keyword search
and the cDNAxProfiler, were combined. Utilizing the
NCBI ENTREZ Search and Retrieval System
(http://www.ncbi.nlm.nih.gov/Entrez), a GenBank search
was carried out for candidate genes annotated as being
specifically expressed in specific tissues (Wheeler et
al., Nucleic Acids Research 28:10-14, 2000).
Carrying out queries with keywords such as ™“colon-
specific gene”, “stomach-specific gene” or “kidney-
specific gene”, candidate genes (GOI, genes of
interest) were extracted from the databases. The search
was restricted to part of the total information of
these databases by using the limits “homo sapiens”, for
the organism, and “mRNA”, for the type of molecule.
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20 | of this reaction were fractionated and anal yzed
on an et hidi um brom de-stai ned agarose gel. 15 The
following prinmers were used for expression analysis

ofyd he EOrgesrendi ng antigens at the hybgicgi/zabi
t enper at u/?e i ndi cated. GPR35 (65C) 20 Senb / t2 #83/013001

5' - AGGTACATGAGCATCAGCCTG 3'- 6&ntH sense:
5' - GCAGCAGTTGGCATCTGAGAG 3'  GUCY2C (62C) Sense:
5' LhecAhTRAGACATTErCABRRATE Bnd Argpsewg@tesl by determining

Aﬁ%@%@i@ﬂ@“ﬁgﬂggm@eg*%he25a§QG%%ﬁ%éﬁggDa§@n§Q1m1nat1ng
CAGCCTTTGTAGITACTCTGC-3' Anti sense:

5'“F<‘§TC’S&‘6&6§£&@F@PGATAGC 3'  daudinl8A2 (68C) Sensel :
5' AlGC RECETEETRT CACTGATIRGEATIE G ¢’ tha0kApwbsansehrch were

ETACHUURE, 51 | SGREEDT 5 8 their tissue
TGIRCEEPItGGTAGRET CEh 8! “@em@rmmﬂ(o&rzt@ersé sdeNgrthen)

C¥%§€Q¥EKFEH3¥E§BF¥%¥¥K¥&§ ba§édAQB'§§E g P gyence
TGTTGECTTTGECAGAGTCC- 3 SLC13Al 64C3 04 047

P@P‘? EP2093/ Bishosn. E&F - 936?11‘5%3.56 sequence tag) database
p@%ﬁ&TGGTT@IGAGG%CiTQTG 3' scABhiceense:252:1651, 1991)

© (ARG ITARCCATGTOAIC, S | SHOAL(62C) Senses o i
5 ofATA@ETE@E}ISDC’WGIEﬁCAﬁ} ToundLJRd4be (GBfuplBgnse: 6 - the

ﬁ%@@&%ﬁ&@ﬂ% JetetfypRo i oad) b Soal, the. =om

GEfGcaTrodaces aamprebkimginasy - assessment of the

A%@%I@GCA%MIE@E_@HJQ &Onehe( 689 . SEN$®her studies were

CGCI GCATCG- 3" Anti sense;
5'C é%%gﬁi\ cgﬁigxy&iﬁ1§@pse GOI which had no homologies

to EST from non organ-specific normal tissues. This
evaluation also took into account that the public
domain contains wrongly annotated c¢DNA libraries
(Scheurle et al., Cancer Res. 60:4037-4043, 2000)
(www.fau.edu/cmbb/publications/

cancergenes6.htm).

The second datamining method utilized was the cDNA
xProfiler of the NCBI Cancer Genome Anatomy Project
(http://cgap.nci.nih.gov/Tissues/xProfiler) (Hillier et
al., Genome Research 6:807-828, 1996; Pennisi, Science
276:1023-1024, 1997) . This allows pools of
transcriptomes deposited in databases to be related to
one another by logical operators. We have defined a
pool A to which all expression libraries prepared for
example from colon were assigned, excluding mixed
libraries. All c¢DNA libraries prepared from normal
tissues other than colon were assigned to pool B.
Generally, all cDNA libraries were utilized
independently of underlying preparation methods, but
only those with a size > 1000 were admitted. Pool B was
digitally subtracted from pool A by means of the BUT
NOT operator. The set of GOI found in this manner was
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15 Plunc (55C) Sense: 5 -TTTCTCTGCTTGATGCACTTG 3"
Anti sense: 5' - GTGAGCACTGGGAAGCACGCTC- 3" SLC26A9 (67C)
Sense: 5' - GGCAAATGCTAGAGACGTGA-3' 20 Anti sense:

S'wAhGETEGHFEGAGCTGCCAAG 3'  THC1005163 % ?P 8R%970 1
5' - GITAAGIGCTCTCTGATTTG 3" L0OC134288 ggg genézp 3091

5' - ATCCTGATTGCTGTGTGCAAG 3 9 Anti sense:
5' - CTCTTCTAGCTGGTCAACATC- 3" THC943866 (59C) Sense:
al@@AMA%T&‘PGIBemA@mUﬁe@e -and validated by a

sll@gﬁ%}m@(xcrc FLJ21458 (62C) 30 Sense:
ATTCATGGTT GCAGGGAC-3'  Antj sense!

EBFARTRIZY PHRpLPIEForf bt rhddthe about
hexaamero prﬂutﬁd—lcdﬂ@étrﬁncbermsanmnt attlh‘ée m@lhrcl meloh@RnW0and
4/ 47863 / EP2Q0Q3/ 0130 The ss| on of
SRS A Gan et ST QU Gy (AATIY| A RO e oT0an-

PER qeriddisc teskperss idat .ect ed usi ng SYBR Green as
intercalating reporter dye. The reporter fluorescence

of SYBR Green is suppressed in solution 5 and the dye
| dldctPWRLBNIGNAFL BRTBI fdiTSG 1V aloiaiad 5o AABBALDRASSUes

ffb%g%éﬁﬁs Yi[S srgwleq&e M—rtm SKBR @ogernvhich had proved
quorgscence as result of speci fi.c anplificati,on

uihgPBO TR 15 B et oreh * B iate dyere f ot i%hues
lﬂhddzmmiHenregmwmedlaatfahseE@psstvea aﬁdtheréaegeﬂuded

1G,genee), f'tﬂgéms' d‘?r%sabsﬂké“ %Egaﬁ%llﬁ@ é’réh%tudied
expr ession O ntrol ta expr essi on
i i ha tlrasseesoartﬁbeorfn\aeswi@et gdriBxpr esfsr bwnems tissues.

MeRRUr a0 o d ey é%ﬁﬁ%%@@'E@ié@npﬁévé&ehéﬁgpkgsb@gébQ%%ated
18s RNA as so-called housekeepi ng gene using the AA-Ct

15Tt URRF (352 1 osystens, USA). The reactions were
carried out in duplicates and determned in
ica The V\é}gjantlTe t SYB

P
( ageft! ﬁfF&eﬁf SR ?ﬁnaé%oragﬁge 3§§r12¥&9°d- cDNA
meang asnyesttiponals tRIARGR ranalymis

Total RNA was extracted from native tissue material by
using guanidium isothiocyanate as chaotropic agent
(Chomczynski & Sacchi, Anal. Biochem. 162:156-9, 1987).
After extraction with acidic phenol and precipitation
with isopropanol, said RNA was dissolved in DEPC-
treated water.

First strand cDNA synthesis from 2-4 pg of total RNA
was carried out in a 20 pl reaction mixture by means of
Superscript IT (Invitrogen), according to the
manufacturer’s information. The primer used was a
dT (18) oligonucleotide. Integrity and quality of the
cDNA were checked by amplification of p53 in a 30 cycle
PCR (sense CGTGAGCGCTTCGAGATGTTCCG, antisense
CCTAACCAGCTGCCCAACTGTAG, hybridization temperature
67°C).

An archive of first strand cDNA was prepared from a
number of normal tissues and tumor entities, For
expression studies, 0.5 pl of these cDNAs was amplified
in a 30 pl reaction mixture, using GOI-specific primers
(see Dbelow) and 1 U of HotStarTag DNA polymerase
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cDNA was synt hesi zed using the high capacity cDNA 20
Archive Kit (PE Biosystens, USA) with use of hexamner
prinmers in accordance with the manufacturer's

| neY rustd @usisdsach 5 pl portions of the @'c'rv'E@@o@@%lsom
were enployed in a total volume of 25 pl for

sense prinmer 300 nM antisen$8 priner 300 nM | n| t| aI
25 denaturation 95C for 15 mn; 95C for 30 sec
ATREAGETY 1 il SRRSTROT FhFT40e sentasnescbes. MhaNTPs,

se)qtaenmesafofeatd}e ;mmrmf S par %ﬂdmob OGtJﬁﬂadtfh.dr’lﬂGauffer
ectlve exa an sequence anal ysL S

CI oni ng- ot al I Irgngﬁ %160&] afsr agfe ﬁ?s Ooccﬁ&epﬁ/aﬁré two
byiufdwan‘q mecbnsvetdrmtlselﬂ'mta@beomaoﬁ the segeefeeence by
C anpl i d _
e N
ccﬂﬁﬁléﬂv@n éﬁstlh SP@RS a@l@lﬁ%srrn%dmé' | ¥ 3k BB by orggye rse-
oftﬁéms‘itﬁrbaﬂ B pel yd@ms&ﬁcéo ibeeends ofiddtes at 95°C

I f t d
Aiith St Vbt r et eSS e, Bue BALVREs SPne S fcpertAs of
V@C%Oﬁé@é?%ﬁr%d ER2Q03/0130% at7194vect ar. mIhe at the

(%J¥%gwﬁxwfgéif o8 %%ﬁ o 9L rCI Imlﬁe ¥|93 C and

e sequences Were N ysed USi iy convent i Onal
prf@cnadt |Q)1mr;ﬂéd'glrcmmatan7d2 o} ofort téhrmln)S Western blotting

Celd 5,1 rom eslils CMAM for ERERECHIU DI RS ognaf a8 yzed
target gene or synthesis of the target protein after

t r”Ah e &GTo i iy SN/t AR /F FeEncodes t he
tar get protein) or tissue sarrpl es whi ch m ght contain
sol uti

th L t
e i ok S et L Re ey £ am R eeRaon, eapdysis
Th:ef [yhsat eX)ro:fes'cpor‘eMp‘EJI regritigjens xtadr e three hybridization

taeg@&%qg@% adci&g to size by el ectrophoresis on
uring polyacryl anide gels (containing 1%
SDS) 15 depend| ng on the expected protein size (SDS
pSIBRT yi@m@e gel el ectrophoresis, SDS-PAGE). The

glrsggelrg'gl flz{négm(%la%&%% of aoi%y?%h:ﬁl tS(rez)nceIdlrﬁl ose
MY i een { 65¢ M8 ‘et A Pes CAG TSRt A) CTERGRG <3 t he desired
GUCY2C (62°C)
Sense: 5 -GCAATAGACATTGCCAAGATG-3"
Antisense: 5" -AACGCTGTTGATTCTCCACAG-3"
SCGB3A2 (66°C)
Sense: 5'~-CAGCCTTTGTAGTTACTCTGC-3'
Antisense: 5’ -TGTCACACCAAGTGTGATAGC-3’
Claudinl8A2 (68°C)
Sensel: 5 ~-GGTTCGTGGTTTCACTGATTGGGATTGC-3"
Antisensel: 5 -CGGCTTTGTAGTTGGTTTCTTCTGGTG-3"
Sense2: 5'- TGTTTTCAACTACCAGGGGC-3°
Antisense2: 5°- TGTTGGCTTTGGCAGAGTCC-3°
Claudinl8Al (64°C)
Sense: 5’ -GAGGCAGAGTTCAGGCTTCACCGA-3°
Antisense: 5°- TGTTGGCTTTGGCAGAGTCC-3°
SLC13Al (64°C)
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20 protein can be detected. For this purpose, the
menbrane is initially blocked (e.g. with m |k powder)
and then incubated with the specific antibody in a

dideJtzim/Qf“BJé 0-1: 200 (dependi ng on th%C?QE%PE})E@/‘OXBO%

of the antibody) for 60 mnutes. After a was
step, the 25 nenbrane is i mc@dated with a second

antd edy §Q@%did$Tr@dm%&ed%c(ﬁgy enzymes such as

peroxi dase or phosphat ase) whi ch recogni zes
t Pen tfil yeats eants 'BANAGCAMTTHACCGATATAAPSIGAES hi ng st ep,
subsque(n ly.the target protein is visualized in a
cH r &nli | umi nescence reaction 30 on the menbrane

bystRans - ey TRacidbie - ECL, Amersham
Bi oscience) . The result is docunented by

pFgttogren# e :ndd 'WATRA G TN AR e TRGRA TG - Anal ysi s of
Sﬁﬂﬂ{tpdﬁé&@ti ons usually takes place 35 hy
In

stern blo . Gycosilations, which usually have a
Sisem s EverrlTXIRCATERCATEGAdTE-gRT total mass of
the target protein, which can be fractionated in the

SHEPAEE S Yet AP TGRAAATACAHECHK RNl yeosi dic WO

2004 QRp 3 e8¢ )EP2003/ 013091 - 72 |inkages, protein
| ysates fromtissues or cells are incubated before

déreataer:ati’‘on WATSRAGETCAAT@ICTAN-Y] ycosi dases (in

accar.dance with thei t facturer's
i rc%\srtqcrluscetri soen's,g €. &%@%@ﬂm&msi dase F,

ey cosi dgse H, Roche Diagnostics) . This is
foll owed by Western blotting as described above.

TR Y THECTEHEARIAIDGHPTGEthe  size of a target
O e L e o LA

possible to detect a specific 10 glycosilation and, in
t Hlsingay(5%1&o anal yse the tunmor specificity of a

i ficatd,on, .. I [t af. the glycosilated
a ":H}jseaciéd (r:Jra %@%Gfﬁg@%% %{al gorithns and
preed idd e Progrargacdiriquerdagyescence Cel |'s of

established cell lines which either synthesize the
t atlget6A5t otéel ¥ )lendogenousl y (detection of the RNA in

R SRR G e Dot ) ool se
| Ararisarsegk. A VAR GG EICAGITGHIARES3 (€. g.
THC1005163 (60°C)
Sense: 5’- GTTAAGTGCTCTCTGGATTTG-3°
LOC134288 (64°C)
Sense: 5'-ATCCTGATTGCTGTGTGCAAG-3°
Antisense: 5’'-CTCTTCTAGCTGGTCAACATC-3°
THC943866 (59°C)
Sense: 5’'-CCAGCAACAACTTACGTGGTC-3’
Antisense: 5'-CCTTTATTCACCCAATCACTC-3"
FLJ21458 (62°C)
Sense: 5'-ATTCATGGTTCCAGCAGGGAC~3'
Antisense: 5’'-GGGAGACAAAGTCACGTACTC-3'

Preparation of random hexamer-primed cDNA and
quantitative real-time PCR
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el ectroporation, |iposone-based transfection, calcium
phosphate precipitation) are well established for
transfecting cell lines with DNA (e.g. Lem)ine et al.

Mefdottso Ml 471 - 1997, 75: 441-7) . The g%%%t/%%om

25 plasmd may 1 n the inmunofl uorescence enco

unnodi fied protein or el se-—dple various am no acid
markers to the target protein. The nost inportant

ner e raX RS S IR ekappyerat hgeregorascaugntgtéed by real-

flmﬁeesq;eat prigd eiptR (SFBHubhsi e MAr HEYEc38d using SYBR
d| ferenti al I%nfl uo?rfsctn forms nd sHort pe tide

St es? f AbLAEi g5ePYF Wil cRYRirghT8Ef i meRprrer
an@mdemanbtﬁbmm grecaval$ aBueprealslesl whn clkolution

Sy, e r t r | xed .. _
pa%Ha$or hél daesﬂeedeg ga:%%‘ﬁ?eg ?PE t%%{n%f. %‘f‘#glglgl I%océir?uble

3 npred D%uﬁrédmbetser fbgbiinczshssy imctbat SYBR Green
Wi #1008 &dgent 55 (- Qeé%f@éjf'ﬂﬁ€ EpdA0k 1 A t. ©ation

fixation/pernmeabi|ization he cells are I ncu
WG FAIRERE Gt oy 1SiEeh PELEEr eB2ER AR nstYdlee is

t artgieli 2 2664/ %7aﬁﬁ£iﬂ%ﬁm0339§3@9§10n7?of PtREEItArget
or _agai nst one of . %Fe cou B efl Eailker ﬁ th
weilHhg 53 epdUd el b &F ur 8PS FhEtBat 85 W‘r{e aﬁlggcorifd" €
amxnmsmiupbéd a ocanftabr gsoentwm keongeagt expression
fl R t fi.rst

5 ggtl eggi/ Iﬁe cel Ietfc,!j I %{:I e qﬁkéé:%\%;y g')éepk}%h sgioh was
c oRvF B tﬁfﬁepfafetrafﬁiargi%/?@eﬁrmn afd e y%@iﬂp%ﬁﬁh agganst

alpstfRnAfbgors%sre;%rlq%dn%@S&%@pw%ghaguwnbh%e AA-C;
manuf act ur er's instructions., Specific fluorescénce

efiEdiAhs (B ELeRY V&S i nUSAI s ?:‘Bgers?cgﬁ@e?f werepcarried
exait a hondwleperslt ¢ andt hee sethsivddes nenpt Dyetcatibe. The

ol 5,00 TEHY elLgtorcel b ol g5l 784 90,81 1°ueec

priot et ecedarce owt L nelei madodbkguseal ai Agstrocstiang. The

I neppgedifd on stﬁlérhé% tAdget, s%Q} eigy Al %Qgtme ?é@ ‘%3; cDNA
am no 15 acid markers or other” narker rot el n
| g | BhthaFheBhoaysErmped USSPt h\étht &rss upé. hegpmer

anskifsrderiyat i vgécbﬁ@éﬁé@nt 8w@t§pecwb cagRniufalcteaRr’ s
be, directl ex0| ed.a

f.l t
TS nBesban vt oP e gt caft gne atlited® cona

were employed in a total volume of 25 pl for the PCR:
sense primer 300 nM, antisense primer 300 nM; initial
denaturation 95°C for 15 min; 95°C for 30 sec;
annealing for 30 sec; 72°C for 30 sec; 40 cycles. The
sequences of the primers wused are indicated in the
respective examples.

Cloning and sequence analysis

Cloning of full-lengths and gene fragments took place
by conventional methods. To ascertain the sequence,
corresponding antigenes were amplified wusing the
proofreading polymerase pfu (Stratagene). After
completion of the PCR, adenosine was ligated by means
of HotStarTaq DNA polymerase to the ends of the
amplicon in order to clone the fragments in accordance
with the manufacturer’s instructions into the TOPO-TA
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20 | mmunohi stochem stry | HC serves specifically for
(1) being able to estimate the anount of target
protein in tunor and normal tissues, (2) analysing

haye mByws ARf1gsd n the tumor and 25 hea'tgﬂt VE$2493/013091
synt hesi ze the target gene, and/or (3) i ni ng

cel | type in a tissue (tunor,7lhealthy cells) in V\hlch
the target protein is detectable. Different protocols
MISC YR usEe dEPEHENAGNEN ERe CanYdiad RiEl Rt Rbe@pmercial

(&sdkvidd agnastse @&é@yun@iaésaﬁgm Beat Ly iby BAvwentional
I\/D bs ISBN 0443065 7" g Mcroscopy

YRR TS @ Retri eval Met hods:
For Li ght and El ectron M cr oscopy | SBN: 0306467704").
s

{g‘gm.p M}?%nstry(IHC) on specific tissue
anpl es serves detect protein in the corresponding
tiGses frae giehlofcuhisreret Rodogsnoysi dewntdssitdre of the

| acaldezat jeRe Fr asPheheLNsi R fHaCtignald y%}:@ﬁ@fltl after
tlssue aggr egat e, 2004/ 047863 PCT/ EPZ003/013091 -

7ETANTESTH TS ShelPf CXRNSPSHON (VOCHRI ngh BBl eepgodes the

eSttahm?éte ptbeeanpurix Oilés&i@etsameéel WHirtH umoghan@ontaln
q: L1 ssues

I t,
R R s T e s e
(33D$ defiahungst h@ecqbltotte;upes i prasénssua (tthmoitysate The

hel §J\¥ C%ﬂ A?at or n%‘?éfh Egga arrﬁ’ﬂt@f@t géflrla ' %ractlofnated

et ect ab rve % e anount s
aét%ﬁfcgféilrgbne tansbé&equahyi fl%ble%?mp@@%ﬂs on 8-15%

| renaod d ol scwpﬁa@ﬁypan@dedlgéigl Q@Hﬁl&alamelg 1% SDS)
éér t abl e software | visigon, 10 Till-photonics,

ingrhe cP%chn"olilggy ﬁéEeFF%auenPWteB@en size =~ '(SDs
plﬁﬁilﬁahaq;lamaéiet gells efl sttaiophuyeids i CEDSEPRYE) can The

ore be found [ ex i "I a ostl
RPN Dors ot fyBh,  REBhE eblreln S0P the | semi-dry
OMJaIHStBﬂﬂlcmti'M cr o@ctcbwi | fAunohdst octhcem stityrocaidulose

1%%%5&%‘ I?‘E’Stcrh'l‘;e‘a\f'L‘i"zllflel\fbt Rods. o) L'oglhtwﬁﬂghElte&ér%51red
M croscopy"” N. 0306467704. It shoul d be noted t

béb%‘?}'s%lfbfc%lheb%r@%?ﬁ%@ oFoantbEdPESPOgES f élh@mmembrane
priog 0:@@!1.515@3(9 1 kedsete (@N |RX8APKHA 1IkS slesddtpednd then

b%ﬂ&:bategr %ht%ﬂgnggéhf%fgjggtggsgy ‘in a dilution of
1:20-1:200 (depending on the specificity of the
antibody) for 60 minutes. After a washing step, the
membrane is incubated with a second antibody coupled to
a marker (e.g. enzymes such as peroxidase or alkaline
phosphatase) which recognizes the first antibody. After
a further washing step, subsequently the target protein
is visualized in a color or chemiluminescence reaction
on the membrane by means of an enzyme reaction (e.g.
ECL, Amersham Bioscience). The result is documented by

photographing with a suitable camera.

Analysis of protein modifications usually takes place
by Western blotting. Glycosilations, which usually have
a size of several kDa, lead to a larger total mass of
the target protein, which can be fractionated in the
SDS-PAGE. To detect specific O0O- and N-glycosidic
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20 Odinarily, histologically defined tunor tissues
and, as reference, conparable healthy tissues are
enployed in the IHC. It is noreover possible to use

a%@%dd}’@z}g@@ﬁ negati ve controls cell lPiCQ‘?%PiZ@S\gﬁﬂio“i@O%

the presenc of the target gene is known 'thr
RT- PCR anal yses. A backgroui¥® control nust always be
i ncluded. Fixed tissue (e.g. fixation with

alldetiaseoonPahiedd Ludatencdiron othwisdeisyder cells are

parpfidmddehyde. 88 | ReRQrakaehshi C 30l WhHNSYiLh o- or
shock-frozen tissue pieces wwth a thickness of 1-10
prﬁ'aﬂlﬁé'%ciﬁﬂ FPT o Byl ASSTHBGR . Wipdy aftfietfenfesoegtive

s angl el ater edepar af f i natsad- i orgxanpl e w‘.th éyl en®Ngase,
Th aml es are washed with TBS-T and . bl ocked in
see%udrsﬁg%ﬁfossjid;asfeol I omg’d by ?ﬂ%ﬁ%%ﬁ'?8ﬁl§%sﬁ/i th flwe  Roche
f iDistgreostdoosly. (Thhat iien: £dl Rowed 1b200Bstfaxn B148ting as
h BTy Qi t rifi i bodi es :
bgﬁ%crul\geé. %B{)I\gghi %Bﬁgt’eplfgt}?%ﬁ oagd%byf?%‘g%% I|10%1'n the
WitiEe Sfcorfd dREITdy BAAEEL T s add@d ed naabat ignkalWifd  a

WG 1200 1063 PET/ EB2093/s81302%1 -t IS5 d@besPhabasepecific
(alternative: for (ﬁxanﬁl glhper oXi dasef, and _is
ARG i st %e £Pr SO 5Nt AY0d A L dr 2BBbYEe Shedumor
mapdasticitiy b$ faol hodedibgtdohor Tleackixertuspogition of
c it [ are vert by th ,
e AR AR S R R Do [Brtlliiiae wien
Oflarheihhngy: argd forerl c g9l piepdyeres - al ., Lab. | nvest.
64: 693-702, 1991). To denonstrate the anti body

t he reaction can be bl ocked by previous

specificity,
aJd'F‘l“'f’lﬂF]d%’i?ﬂF?‘?ﬁﬁmogen. 10 | muni zation (See al so
Moeiclonet Sntabooslesd AePratihesl wARphoaghheby shhithieRize
AT Dokt BICC APLAUBART TYAEHUAI bY EAST8CHAPT o T DR qRNA
Laime REBRCRO8Y69314he UpirngeAnt i pdilesterA Uab@taimgy or
e T e T
pridpar RE§ amtSsbdi eB | yigescrvatdetyri ¢fl y metodsande.g.
defddisr Py e dround iigb ddie -WdRH transfection, calcium
phosphate precipitation) are well established for
transfecting cell lines with DNA (e.g. Lemoine et al.
Methods Mol. Biol. 1997; 75: 441-7). The transfected
plasmid may in the immunofluorescence encode the
unmodified protein or else couple various amino acid
markers to the target protein. The most important
markers are, for example, the fluorescing “green
fluorescent protein” (GFP) in its various
differentially fluorescing forms and short peptide
sequences of 6-12 amino acids for which high-affinity
and specific antibodies are available. Cells which
synthesize the target protein are fixed with
paraformaldehyde, saponin or methanol. The cells can
then if required be permeabilized by incubation with
detergents (e.qg. 0.2% Triton X-100). After the
fixation/permeabilization, the cells are incubated with

a primary antibody which is directed against the target
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20 publications. Firstly, animals (e.g. rabbits) are
i mmuni zed by a first injection of the desired target
protein. The animal's immune response to the i munogen

Cafd b @nreggs by a second or third i Mg F?’%@'Z%B/%BO%

within a defined period (about 2-4 weeks after

precedi ng i muni zation). Agai/® after various defined
periods (first bleeding after 4 weeks, then about
eR3Lein \Riekadad RAL aonst QI ¢ma”ﬁquka%am@rkﬁgg) After a

blmllnsg g@ggﬂ ftrr@nf ﬁmbﬁt-égﬁé%h”&'s&_lﬁ&lﬁibélﬁea”mi%%l lssrlé@cond
i's ed erefrom e_animals are usu
| BRI by CORBLER {0t wél | - £ CPABPEehba MATHRE,
\Mﬁuuandﬁnlmmtﬁaﬂasade bedaip) awkithbbendst ds the first
ecci}‘o OS’SIl € cteq.l'srmirybze%.e\’& t t].n pec@{llﬁde%a ear %hen
Speci

f'or the targ protein, e CcOo
mQQWﬁH€QHWNﬁhhae%ﬁvaéeDEMQﬁyqﬁtheﬂHQSaBQQMéﬁdeylch the

2 PPt whi %ﬁms%d&enwlfd&%co@@era'mugy ¥ the
via prediction prograns. (1) In the first case,
pERIHEC YT th: SPELr UGkl saci dSpPesdfjifgat &d voseance

( keanihd iondD 2904/ 04¢868vRET/ ER2003Hi313094se 7By s%@01flc

15 20 2 30 3 t h th db
St S8y ARPSPEE et Rod b PREAE e Re Moy S e Th
usaardalfymlst haormmluhyzahlmws suadbye 3Idaahnimazdtdronsf the

%‘/% ?QOQ%EHV’M E‘R aé}?{]ﬁ%}g glugrilq_fy 53180% e target

zation e i nmuni z n can also be
ca%rrqwrbuheldsg een {i weed r bin devbieesppbvingpsto( 3fain in

Alato&rlrtaltdﬁ/ew thiae 4 rgey Zﬁ%b@é‘lﬁa%l%% &%rbsaﬁ%a amino
econbi hant proteins, For ﬁ E ose
cladﬁ'é{j DR e Ehe t&F get OthRRe |§‘a6 BRed PRPGS4RS  whose
eXreslsizat ivectlosis BBEn described in the literature. GFP
and its derivatives represents a special case that can
be directly excited and itself fluoresces, so that no

antibodies are necessary for the detection.

Immunohistochemistry

IHC serves specifically for (1) being able to estimate
the amount of target protein in tumor and normal
tissues, (2) analysing how many cells in the tumor and
healthy tissue synthesize the target gene, and/or (3)
defining the cell type in a tissue (tumor, healthy
cells) in which the target protein is detectable.
Different protocols must be used depending on the
individual antibody (e.qg. “Diagnostic
Immunohistochemistry by David J., MD Dabbs ISBN:
0443065667” or in “Microscopy, Immunohistochemistry,
and Antigen Retrieval Methods: For Light and Electron
Microscopy ISBN: 03064677047).

Immunohistochemistry (IHC) on specific tissue samples
serves to detect protein in the corresponding tissue.
The aim of this method is to identify the localization

of a protein in a functionally intact tissue aggregate.
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the target protein is synthesized in analogy to the
conditions of the particular manufacturer (e.g. Roche
Di agnostics, Invitrogen, Contech, Qagen) for

expIP 4 afldgdgee in vitro, in bacteri aPC&‘?E@20‘§3/013091
coli), in yeast (e.g. S. ponbe), in insect cells

in manmmalian cells. After -sjfr'ﬂth'esmln one of the
systens, the target protein is purlfled t he
pUHG i 22 Yo PREEREscata¥e feguallly Rekihgablackoppstimate

sttaﬂﬂaraﬂlaoaﬁﬁt ¥ or@ire@tap e tEihods:  undot 2la%$@ normal

pSSIb|e H h|scnnect| n to use for E‘he,
Uit o rof‘%f" ¥SHRPcH Py &R YpFELdifar 1P arddipr and
ashﬁld:lff}or thwrsiufe catymheeezg ths tagrgef) agg@fe FloA@ (3)

Al
hETGRP PROCERLL P el HEL G PR o e %[%@thy
"Gaklent iy otiddigils |trhe|VbIt@cng@&" Biroltegyr' Llsohnie\nEIwyible
&Af%3¥héﬁfbel§V|€HelQﬁ@ﬁﬁEéeQQeFﬁéyefJ Cglkak 13 . gene

which synthesiZes the desjred tein en ogenous
avin abf eduaRFdféer by jte i Jaﬂ“é‘é)mb%l%@%%is‘t?%n%? oHﬁé@g a

t he ipec fté}meﬁeﬁlt(bﬁ.dr lldal'ﬁlﬂalbltehll %oﬂﬁﬁ@ret he.g. TlllVls:Lon,
tion,ta e ace, in ctions
o LAt st CatANEy cuRt ot ChEOTREY hadniretusRTLY
ca’aeal sp)ubhkssh@diacenhy deitrjidct icoh ofaDNfng DBAd microscopy
on. t hi 0 “
EH Rl sy o8 7o O Jelilitee | in | Jpjggnostic
geﬁi@nm’sohlrﬁﬁqﬁlﬁrfyl%ﬁ@h'éd by nt@a‘ahdexéressMBn Pebber IEBN:
theds 3desd@r 9edr smw&%dpaz unct%&nu%%l%%%r@mlobft@ and

strong eukaryotic pronoter CW._p r).
sdieelffcht 15RtELY gM%?hm ar Eofraﬁéggﬁe&ndas Electron
I rmiunagstops NYSBN : g6B06496BN704Nt @t ciplldiryer agkeds that,

\Mﬁéh§h troqg QLOOdﬂ¥5%grtles of antibodies, different
protocols have to be used (an example 1is described
below) in order to obtain a valid result.

Ordinarily, histologically defined tumor tissues and,
as reference, comparable healthy tissues are employed
in the THC. It is moreover possible to use as positive
and negative controls cell lines in which the presence
of the target gene is known through RT-PCR analyses. A
background control must always be included.

Fixed tissue (e.g. fixation with aldehyde-containing
substances, formaldehyde, paraformaldehyde or in
alcoholic solutions) or shock-frozen tissue pieces with
a thickness of 1-10 pm are applied to a glass support.
Paraffin-embedded samples are deparaffinated for
example with xylene. The samples are washed with TBS-T
and blocked in serum. This is followed by incubation
with the first antibody (dilution: 1:2 to 1:2000) for
1-18 hours, with affinity-purified antibodies normally
being used. A washing step is followed by incubation
with a second antibody which is coupled to an alkaline
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an organism (e.g. nouse, rabbit). The transferred DNA
is taken up by the animal's «cells, the target gene is
expressed, and the animal finally devel ops an i mmune

r ONsf4 target gene (Jung et al I |l
1%?21-49';200fh?Ka3|nrerk et al., warldPCTV%Pzg%%4§§3091
21:287-293, 2002). Quality—cd®rol of the polyclona
serum or anti bod Assays based on cell culture with
s@iﬁﬁﬁhﬁﬁaW%sﬂéiﬁerb@b%V€ngf@ﬁeQﬁﬁmph%lpﬁbpéldéﬁe), and

derpnsdirradd tun Sa%%cﬂrfs!tc'tt)he(V@rl'L%ltS \é@lrtll%tdo@ns #FR  about

de% eé(ﬁed faor 20 anp| e % Curre&s t ocol’s i N

Pr Rt 101 S THRnT OV 88, BEngoLed. Teaptagn using

| n:tcelrcScl emt@tr.aﬁ%mr tWie ciderapest ranvesteze! by anhe bound
rfcsI eg thfc?rcg%mlp\ﬁ@ c:hSh_lLS’ eucndgﬁ. the Cor}-ltls%lochem

rong “eukaryoti ¢ prondte . 0. cyfonegaIOV|rus
mﬁYﬁnQ#%m f3?: tﬂéltaﬁget1291prém@nweV\@#de vabi.ethpvest.

ofg et hgds-6629. 1®HOLr oppgat ihodJRRTUTE- PRSEd antibody
transfection, calcium phosphate preci p| tation) are
me?ﬂe‘“ésﬁ%}ti%rheahﬁorreéﬁta%@f e€BPngPe el ockess Wt PIBONAouS
(eadiitiewide ©le almmunddddods Mt. Biol. 75:441-7,

1997). It is also possible 30 alternatively to use

cell lines which express the target gene endogenously
((ﬂnnunizathm by target gene- specific RT-PCR). As

(géfectgg‘Mgaﬁékgﬂafaﬁﬁtlﬂ?ﬁ?ég'og§ 9??8§%§5f g&%gach

trans experi nen In or

dénbnst riftid i t héBphand.oni n§hmsttanhas ot t[}‘?@n isbn

Sm§4%3w23f9th@\n%ﬁ®|o)ﬂ§%@ ant iRABratdry hﬁanual by Ed
subsequent _Western b 87 é@glcell cul ture

2 G TA78 683 BEY/ EP@GosT/g@fbog 7 tPséng %Fﬁbé’&les

W cluanbgbtoﬁrgntwamuahe ParrgableprPi et dcAl e Noy.seldyi mawvard

DR T S S SR SRR

S|ﬁh£kn@£¢@©$$opﬁorespseparsns 16%dbpdtiesi ngs described
p a el c s 1%

pg%ﬁ&cﬂ;ﬂ a%bggwg a%cfeg?%%%) re%ﬁg%eSD%-ggigE)m Tﬁhe cited
mﬂﬂhﬁ#ﬁ@%&%ﬁ%henFﬁFéﬁéYerr@@4$fhﬁuaﬁﬁ @ pl GRBPiLEY) of are

bl Gk &®t B9dSa (€igstSEmTebinidl ectr ANt deBioeadarget

to . . . .
protein. The animal’s immune response to the immunogen

can be enhanced by a second or third immunization
within a defined period (about 2-4 weeks after the
preceding immunization). Again after various defined
periods (first bleeding after 4 weeks, then about every
2 weeks with a total of up to 5 samplings), blood 1is
taken from the animals, and an immune serum is obtained
therefrom.
The animals are usually immunized by one of four well-
established methods, with other methods also being
available. It is moreover possible to immunize with
peptides which are specific for the target protein,
with the complete protein or with extracellular partial
sequences of a protein which can be identified
experimentally or via prediction programs.
(1) In the first case, peptides (length: 8-12
amino acids) conjugated to KLH (keyhole
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a specific nmenbrane (e.g. nitrocellul ose, Schleicher &

10 Schull) . The desired protein can be visualized on
this nenbrane. For this purpose, the nmenbrane is
figstood apeat with the anti body which [
tlﬂaostzé)rdgd;t pr%?ei n (dilution about 1: 20-%?2%%?06%%013091
dependi ng on the specificitytf the antibody) for 60
mnutes. After a 15 washing step, the nmenbrane is

i ncubat ed witimretsechemocraribbdy awei creyntheriped! tby a

a marker (e.dharfRidBed SUER agiReLoXidastdr alkal i Reese
phosphat ase) and which recognizes the first anti body.

It is then PRSI i ne%e cHF6F orfhenth@ini ABE@BARZation.
reﬁgti on t(o uélsaﬂancl_siz@tha?]mimtg@ﬁs pé@é)ebﬁrgﬁeﬁhéut with
menbrane (e.g. E rsham Bi.osci . A . .
anti body wi ﬁ% ac%?%%r?g%%ﬂ?ril ci P§ f%r_?%g)ﬁepfgéllﬁwnlzatlon'
prot ei n shodllte | hmvhelizdeabncasa r&kognbee caotied heut as
desired protgin jdsetf Na | t _are used to
confirm the nmendr ane, I%g%rl za%%?r?%t e target

prot ei n(3)derdfth e Givake i n tha | i demappzeddion Ancan  be
i mportant anshwmeldd eshdbl k$hRd ro®IMOLhaist NGridi&ins. For
anti bodi es q:gTs,crl bed above s i ré}ﬂéno- fl uorescence

(1F). Cells Ot %sPHBPPSRed WM | CLPRES IPNaniclh Bt héproet
synt hesi ze tdend argetlqied elmt¢deheekpossabnt hecBNA, and

in an RT-PCR,0 [ Ln i,n a Vestern l ot) _aor
el se have ge%ehnét?%ﬁéggcgégkg\ﬁlph Pl a%l%lwe(gr & ugkgLogy
for this. At de tietgondipeohdds ¢€. g. the particular

el ect ropor atj 90, rd dRpsore- baged, trangfggld on, pgalGiodmy
35 phosphate precipitati gé]l). a%regJ wel | -establ i she%g?‘c?r TSy

transf ecti ont'Bi1 984 sl M EPCIDNA Qe2genLenbPhie &iample
al ., Methodscdwit-fhieol . 75n441-7vid887) . The pl agplicderia
transfected jnto t ecell.ls can in_the WO 2004/047863 .
PCT/ EP2003/ 013001 &+ 7L ¥ muhdf M§8PEs cbivék encogmbRbs in
unnodi fi ed prirdetn erllel sercoipl enarawa osn amald saci After
markers to t et . pr i n..The_pringi pal e

are, for exa%%@%ﬁge l’?l %tél%es%%n?ﬁﬁgréé};é;e Sdopg}é%e%t%rget
protei n' (GHEYotein tks oyaifbed, diheepentfarkfion in this

fluorescent do0dvs,yih0rty PeRididRy $AMRNCEY Ok +Bnldrdized
am no acids for which hiigh-affini

t and specific ,
anti bodi es &t YA QHIA ,lcorm?ﬁgog%or Lt a“n“?n%lﬁei gossible
sequence CyskrCys-thds Cyse@yseabich cabobi ndse for the

immunization proteins which have a molecular

anchor as aid for purification (e.g. His tag,
Qiagen; FLAG tag, Roche Diagnostics; Gst
fusion proteins). A large number of protocols
is to be found for example in the "“Current
Protocols in Molecular Biology”, John Wiley &
Sons Ltd., Wiley Interscience.

(3) If a cell line which synthesizes the desired
protein endogenously is available, this cell
line can also be used to produce the specific
antiserum. In this case, the immunization
takes place in 1-3 injections 1in each case
with about 1-5 x 10’ cells.

(4) The immunization can also take place by
injection of DNA (DNA immunization). For this
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via its cysteine specific fluorescent substances 10
(I'nvitrogen). Cells which synthesize the target
protein are fixed for exanple w th paraformal dehyde

OMolggd%ﬂ§£;P%$e cells can then, if req%b&9?§?§5%{9%ﬁ991

per meabi i ncubation with detergents

Triton X-100). The cells are “hen incubated with a 15
primary anti body which is directed against the target
protein or &JHiRRIeonkhef tergetowsined har keisiahlvecloned

washi ng StegnﬁkﬁeaﬂjékFE@sE&ohn%%Qﬁkﬁd M thhac seaand arget
anti body which is coupled tg a fluorescent narke

r
(e.g. fluoriRBCorerds BRASI DY) &0 YRLchObi s St ong
the 20 firstewkdroodyc Theometks | afeled i OMYhi Sremoter) .

are then cavered with a layer of glycerol _and
anal ysed vwigﬁﬁﬁﬁgu%ﬂ{?%ﬁ % f@%o?%s%gngggnFEFo§5gﬁgferred
accordi ng t ®@g he immaenobaot uresisgi nst rutygeors. gun”  into

Specific fl ; i 5gj ; Coved - in it hi .
ey CopelTFErERe At sl e SEDLRYCAULG! Bt in
subst ances el oPEFFATHFE angl§si s BRUAEIy petRils - The

reli gbge | oeﬁéd@ﬁé:ﬁf@dﬁf Dihe igt afgieén pPugt gj'y_n, thB€animal’s
anti body quality and t target protein bein
confirnedinf?ﬁghﬂetg?asﬁfﬂﬁg ﬁgQﬁeﬁﬁl?ﬁpr%ﬁg??foﬁngothe
the target primln flsallihedevapdbes am homBfeaciedponse to
mar kers or r ein HQFS | qgal i zgt jon

has aIreadyq%ggniggééfgbggﬁ%% tﬁ%_ i?%?a?ﬁfé. %&B a&ﬁl%s
its derivatiMesA¥eftesetl@la Kpethuerkaset belng Hybrid

exci tabl e digaetiyoik themse) vess, fipesesci ng. The
menbrane perneability, which can be 35 controll ed

through the use of detergents, permts denonstration
| RUdlE tymastoid oD res Ceie sl y el s dfum | SHLEDEEBO dy
e 'go e i%alo%aggg inzide Ko outsid% thg cell. gh% N
p ROt oR2GF N s&F &téﬁ %ﬁ%f%iﬁ% @an T?ﬁ%qﬁﬁ? estern
20041044863 PETE EP2003/013084i talglle befsuppodesdnstrating
agﬁgdfﬁﬁgfﬂ§y'(6€r§ ggfnﬁ%&ﬁ%tﬁ%%%'méﬁéy dbSctPoed for
det'ect extrace| | ul'ar domains by means of flow ' .
cYRHES . 1Por " EWFEeRlr fIREoqls siar eP¥okein ukdemistry”,
nm‘%hrygg}m%e IcgésegscmDTA L ovgﬂé?i Qt-nﬁ@r_tsi?siFéBﬁ/f l&a For the
azjde 0 ! and_an se n ow ,
SRR T4 O O HECBE i FREPRECHBRA HoE O 8r COVA, which
i nist r untieenstheOnbyntextr acel dulsroe t epksrganibe promoter
reﬁ?ﬂffze%Q@%ﬂgy%lovirus promoter), for the target
protein. A wide variety of methods (e.qg.
electroporation, liposome-based transfection, calcium
phosphate precipitation) are well established for
transfecting cell lines with DNA (e.g. Lemoine et al.,
Methods Mol. Biol. 75:441-7, 1997). It is also possible
alternatively to use cell 1lines which express the
target gene endogenously (demonstration by target gene-
specific RT-PCR). As control, 1in the ideal <case
homologous genes are also transfected in the
experiment, in order to be able to demonstrate in the
following Western blot the specificity of the analysed
antibody.

In the subsequent Western blot, cells from cell culture
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anti body to be analysed in this nethod. A difference
fromimmunofl uorescence is that it is possible to 10
di sti ngui sh between dead and living cells by use of,

f afo ex@mpiey7g¥ppi di um i odi de or Trypan *@'c%?@p@ro%st/fbli%ogl
avoid fal se-positive results. Affinity purification

Purification of the polycl onal8 sera took pI ace in the

case of the peptide antibodies entirely, in the
c&e SR aPRTDLYF esWhhED nslf“l%’éonﬁpﬁéﬁtlnpr &hei ngarget

i hlprpﬁ:rdLn areservidRl byid hey camt r agised seQMFARVES - aE%r the
this ur pose ot cas pro i ate. pepti de
or® %$¥b£m?ﬁ§nt %’kﬁ st%%\’?‘a nt &Ih&ondﬁgsgf)eﬁ are

netrd of iorate d heclca)b:ti&ngwa‘so afitzer bhe ebaptiswhoresis on

ewla,bra&ﬁgtu Laag;éﬂ ad 8, uff &Y E?§thpéqu&%*1%%elo sDS)

buf fered sa hen “i'ncubat eé W
sef@ht polvrcrylanidecgePBsSlaashPRhoseeps,t BOSafRGBody The

W%&dﬂéﬂﬁgjd%éhtﬁénlggaﬂykgk¥ﬁﬁn% A J5 @n%lhggllty of
I ate was | dlat neutrallzed in 2M TR H 8
%ﬁ%%dﬁ‘%‘?‘a ?‘?e%l Fﬁm%ﬁ?jgy\/\ﬁ}e%ﬁp&l?ﬁenBli‘ré’rad) to
errplswy@dlfms mpmbtréne (&tQEthmﬁelféWJbé%geBchlelcher &
r \\ést ern ottin n , ,
pns‘?(f{J oJTrHIS)uor e%%eﬁsalrg Bresar icc?%l g?e E‘é—?—’uallzed on this
t mEEfEteant S'dor tthhies | mmnpafdeyor eseencembmamescdpy dfirst
het e e 0oC| ; i S,
B & ek el P L ER 38, SRl cargec
pasmieefl an@ippEEPnNZRBEUY edt:dtls 1A%t edRPendtno aprl the

NIl feied 115y Cuylet |M\?é e@n@ﬁbo@'y' desoMels® Hl%ﬁh?tfe%(:t efifter a

with the a roprl smi constru ts u5|n Fu
A G T BPCR Rk e | L SechEater tikh draecond
meauf ideddy ewhschnsis uctoupisdantde \AD ﬁ@@kb@MBéSBg enzymes

P%ﬁzggg/ %&%Q(%.:hase 8<Jr gikgﬁlﬁéxiﬁn{kg}%r@yes)edagg which

i nmunof escence m Crosco
| deaRadniizas ot?he)ffe%sa@‘élm@gnogtl tsahbenspossible in a

t hegapeutgc eaeﬁ@&uh%a%eﬁ%%?eéég%ww Iolsamléé the

translation product (S NG 9) have been describ

as- el i WS igy o8 nt%up‘P%bF%%%pt o - gTh@%qué’i‘f@é‘Sham
| Bipddiehes) J NnAn  antibody with a high specificity for

the target protein should in the ideal case recognize
only the desired protein itself.

Various methods are wused to confirm the membrane
localization of the target protein identified in the in
silico approach. An important and well-established
method using the antibodies described above is immuno-
fluorescence (IF). Cells of established <c¢ell lines
which either synthesize the target protein (detection
of the RNA in an RT-PCR or of the protein in a Western
blot) or else have been transfected with plasmid DNA
are used for this. A wide variety of methods (e.g.
electroporation, 1liposome-based transfection, calcium
phosphate precipitation) are well &established for
transfection of cell lines with DNA (e.g. Lemoine et
al., Methods Mol. Biol. 75:441-7, 1997). The plasmid
transfected into the cells can in the
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Genbank under accession No. AF089087. This transcript
10 codes for a protein of 309 amno acids with a
nol ecul ar weight of 34 kDa. It was predicted that

%@mwﬁs@o the superfamly of G pr%trgg\l%%%%gloel%ogl

receptors wth 7 transnenbrane domai ns

al., Genomics 47:310-13, 1999 - In order to confirm

the predicted 15 | ocalization of GPR35 in the cell,

t HETBIR T UP SRECeTGR e BN MR hes rawedidiiad| eugitein or

a@l.s@f tetiplbr ansfieatd OQmelot heixpphopreate 1 asRédtarget
ressed H ter OH‘?}-EOUS%% §93 cells. The
cra%ez]aﬁ'l onfaP I HETPhaMFLEG PN HF1 udPEscermple, the
mﬁ:]nmtmmaan’dt “gageaonf l uoreeds 28nac paratiaigit o t;tfe) in its
a ane .
S e TP Loy SPGB BEE Ly ERPHSTT RRRE T peptiae
GE@BJE(I};EQ&S Pht &1 | amindor pkada \forOd‘&hlxphO@nghNaffLiinity
X,arfdl h%p%ll%@@eraMltgaﬁeM a{'ilé"o%lv%lx’abli' ndngg. t':rﬂ'é Ek)iort

Mashi ma H, Schwarz PE, ta L, Horik

Y, a0 vecids RRGERACR, C@kﬂ |q§43a' ,X‘ﬁd%‘l@léy W@S}C%Pa& bind
Cbﬂﬁﬁnnﬂﬁsp dy%ﬁéﬁnehls§@bd&1@\Lffﬁﬁﬁ%sédmtBOQ@&%&%nces
Poig ek ety | ALLY SyFLelBuiEiesidF eppasirget Brotein
acrevat édxied rmf]gr he@xampltd sswesh Thearefoiimgldelayde or
of gen onp a ngl on. co

T e R O i
N@emealpi)ized bPRIBCURS tisad Wit IRTOFCR gert ysés-go 0.2%

aan’Jd/n &ONA YN t ReCOLOT @NGi AN €kAN CAEGHRAPER with a
(13/26 By (:ontrast no significant expression is

dt et e3P R1BSAY: vl hor bl dfreshed. asaddiie bhet f@rget

pqmomnlrarofaagalhbat oBRYF mlcsds@ppédamérmgkg ex@Rer a
rnities nnot, be. det ec

[ nvfarsggnln%aﬁﬁﬁ utphfei rr@f%ggfﬁ Wdefn?‘ﬁb%f;%gl l‘fd'éChgeﬁor‘?‘leézond
cmﬂ@hoﬁtlwm VO 2004 ©47863aPETEP2608N013@%ker 82.g.

t fﬁﬂ\i%é%g?pl egoxhiler el Qr e paald I eg@rfcﬁ r g%a@ Wihine

transcri ptS wer e accor ai ng
t Hel *§hvanEiedvnl Jhencehéd scdidhieleadh iethiet vay aﬁe then

t%vél@dlﬁl’@}ﬁldal mag@Irora;fcajlq;ms asd NgnPNOsEfE@ith the
Rl\alio‘idS OVP 2ao041‘:110u407r8escence microscope according to the
manufacturer’s instructions. Specific fluorescence
emissions are achieved in this case by specific
excitation depending on the substances employed. The
analysis usually permits reliable localization of the
target protein, the antibody quality and the target
protein being confirmed in double stainings to stain in
addition to the target protein also the coupled amino
acid markers or other marker proteins whose
localization has already been described in the
literature. GFP and its derivatives represents a
special case, being excitable directly and themselves
fluorescing. The membrane permeability, which can be
controlled through the wuse of detergents, permits
demonstration in the immunofluorescence of whether an
immunogenic epitope is located inside or outside the
cell. The prediction of the selected proteins can thus
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PCT/ EP2003/ 013091 Tab. 1 GPR35 expression in normal
ti ssues Nornal tissueExpression Brain- Cerebellum
Myocardi um Skel etal nuscle- Rectumt+ Stonmach- Col on++

Panpereasr/ gd-dney- Testis- Thynus- Mammar I
Ovary- Ugérusn.d. Ski n- Lung- Thyroid- L?ﬁgﬁﬁﬁgggg/013ogl

Spl een- PBMC- Adrenal - Esoph&§us- Small intestine+
Prostate- (nd = not determ ned) 5 WO 2004/047863
PCR ERIOD3 tadoeperigant ghky sefeceil teraadifpgpossibility

expy essi ot c tCPRR%? rlc@NI@Nialt Sdoh&1 AT M) #ehABI Gof flow
ti ssue and in_ col on, carci nona b|§55|es (ng. 1% a@s
nGtY RO rs | 5Pk rioh® aRWFRAFE bece L1 AEBATAZESr HPAGT: Hon-
t hpee rinteednitli ioni ripr comlddadloars 5 (di. ggnositle reaSods sudlde/2%
a far % teciin di ssem nating rcells . in .
tﬁFedggesrﬁ a%gT Zneg%}%r ?%r\l/\?iisne fol:erl dét e%:#clgﬁg cftor%eter +n
netcesizdegsd nwotherthe sgasgfacQuaeti sativet RTcPCRw t Pnly
SREGIfd PN IEF S EPERLPDsNOBR  pe recognized by the
antibody to be analysed in this method. A difference
from immunofluorescence 1s that 1t 1is possible to
distinguish between dead and living cells by use of,
for example, propidium iodide or Trypan blue, and thus

avoid false-positive results.

Affinity purification

Purification of the polyclonal sera took place in the
case of the peptide antibodies entirely, or in the case
of the antibodies against recombinant proteins in part,
as service by the contracted companies. For this
purpose, in both cases, the appropriate peptide or
recombinant protein was covalently bonded to a matrix,
and the latter was, after the coupling, equilibrated
with a native buffer (PBS: phosphate buffered saline)
and then incubated with the crude serum. After a
further PBS washing step, the antibody was eluted with
100 mM glycine, pH 2.7, and the eluate was immediately
neutralized in 2M TRIS, pH 8. The antibodies purified
in this way could then be employed for specific
detection of the target proteins both by Western
blotting and by immunofluorescence.

Preparation of EGFP transfectants

For the immunofluorescence microscopy of heterologously
expressed tumor-associated antigens, the complete ORF
of the antigens was cloned in pEGFP-Cl and pEGFP-N3
vectors (Clontech). CHO and NIH3T3 cells cultivated on
slides were transfected with the appropriate plasmid
constructs using Fugene transfection reagent (Roche) in

accordance with the manufacturer’s instructions and,
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and 89) also confirnms that GPR35 is a highly sel ective
10 intestine-specific differentiation antigen which is
al so contained in intestinal tunors and in intestinal

t ui®r2 6@ As4Ases. | n some intestinal t“”‘i*c%/ﬂﬁzdo%/‘o‘hom
fact overexpressed by one | og conpared wi th nor

intestine (fig. 18). Antibodifds -were produced by 15

i mmuni zing rabbits for detecting GPR35 protein. The
f AR ng Bepriddés werdnasiacto pripagatiemumedd uorescence

aniidasi@ssy SEQ | D NO 90 GSSDLTWPPAI KLGC (AA 9-23) SEQ
ID NO 91: DRYVAVRHPLRARGLR (AA 112-127) 20 SEQ I D

NO 92: VAPRAKAHKSQDSLC (C terminus) SEQ I D NO 93
cmmm\lsm Z(chao:tt:aﬁ:ed:étiaionatfn @PR3S! aisni disgnbsbic and

h‘g?;r%g,% @g@i@%e in a Wstern bl ot
ontir e expreSS| on i unors. Al 4 extracellular

déMRB I of (SERRID Noudilti oandf thes 25 tpraadileteibn product

rgdo s f Q
IS o i e ORI
7. e in

1%”1%”(%91[?%%??‘6% 28be3FFIYSTEAS | 5 Neu

CmmﬂhhnﬁednaéeomﬂdﬁbéibdhEoanmM89U®7aSThﬂégQ&anscrlpt
stru Cgtur s_ of m)n cl ona

ant? bodi &3° bt n%lr% stif P a?% ?BHP aSéEIS §’ﬂr?‘?‘a@e“kﬁ’ﬁlecular
t umirglcel b€ 3dd kdan bEC used Ipotklifcareddi @ymos6PR3&ndelongs
f i et h f [ .
ke LT ShBUsTeL NS  UECEYBEeSaloneal GREIS ki
adblﬁﬂwmqm@%ueﬁ@é@ll@édl n@of@?wcﬁ)r oeéi nsakan bé?venOInlCS

usgeg: Bh-acsor digdg) t.o the dfﬁ’eeﬁt it@N asn¥acki Nend g% edicted
i nduci ng t unor - SpeCI

pe tide, protel
iDrljrAﬁﬁ?el Asiighs&f (§P Bépl Hhd BelPldedi BRed Ripkmn was
rasmtses)co | re@Eieli t ia@n, /rép@ﬂs?;sur ﬂ{ol:ll-_%lcm@ey b@ﬁe@ after
04/ 047863 PCT EP2003/ 013091 - a
fu Ciles}r/}'oes‘tzt 1'4cod€n &7 st EPBFCPRL ?ESnt (]51a fnﬁg eXpressed

gerere o yodaosy star € 98oded land Té)@prlesseklamtlon was then
Nﬁﬂ%ﬂ?égﬂ|fhe§tngggegégﬁgénmlérbﬁcgﬁé ggswgge%onflrmed

found "according to the I nventi
pratGA TR chondd r EOVEDEEgNdddat heBRAE igkpresdadegral

ubi FHH drds8d dand Smé LB @S$OChHat ed) | OYRYEXPLBSSEEn to date
Sele t&ﬂgﬁyG§£39a%géglnte ékngﬁl nﬁ%%ikawa Y, Oda N, Cox
NJ, Li X, Orho-Melander M, Hara M, Hinokio Y, Lindner
TH, Mashima H, Schwarz PE, del Bosque-Plata L, Horikawa
Y, Oda Y, Yoshiuchi I, Colilla 8, Polonsky KS, Wei 8§,
Concannon P, Iwasaki N, Schulze J, Baier LJ, Bogardus
C, Groop L, Boerwinkle E, Hanis CL, Bell GI Nat Genet.
2000 Oct; 26(2):163-75) suggested that GPR35 is
activated in many healthy tissues. The reading frame of
the gene comprises a single exon. According to the
invention, a gene-specific primer pair (SEQ ID NO:20,
21}y for GPR35 was used in RT-PCR analyses to amplify
cDNA in the colon and in colon carcinoma (13/26). By
contrast, no significant expression is detectable in
other normal tissues. Because of the particular fact
that GPR35 consists of a single exon, genomic DNA
impurities cannot be detected with intron-spanning

primers. In order to preclude genomic contamination of



especially in tunors of the colon. GPR35 is therefore

10 suitable in particular as nol ecul ar target

structure for the diagnosis and treatnent of these

t WprsHoq AgWwaRsd4 gation to date of hunman po¢f

for exanﬁ?e #%rlkama Y, Oda N, Cox NJ, §E$§§92%03/013091

O ho- Mel ander M Hara M Hi §6kio Y, Llndner TH

Mashi ma H, Schwarz PE, del 15 Bosque-Plata L, Horikawa

Y,thaRNA  s@8Righi theredpirel a ald, MHonEkye Kerewspdswith

Cmmaymorcﬁw waﬁaafkécﬁp&hwég@ déteB@ésr abéora@gér d6S the
\ rMAnkI% gg!l G
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I nvestigations according to the invention showed that

GPR35 is surprisingly not significantly detectable in

nost normal tissues and, in contrast thereto, is

hi ghly activated in primary and netastatic colon

tunors. In addition, besides the described GPR35 25

sequence, according to the invention a novel

transl ati on variant which makes use of an alternative

start codon has been found (SEQ ID NO 10). GPR35 is a

menber of the group of G coupled receptors 30 (GPCR)

a very large protein famly whose structure and

function has been very well investigated. GPCR are

outstandingly suitable as target structures for the

devel opment of pharmaceutically active substances,

because the nethods necessary therefor (e.g. receptor

35 expression, purification, |igand screening,

mut ageni zi ng, functional inhibition, selection of

agoni stic and antagoni stic |igands, radiol abeling of

ligands) is very well devel oped and described in WD

2004/ 047863 PCT/ EP2003/ 013091 - 86 detail, cf., for

exanpl e, "G Protein-Coupl ed Receptors” by Tatsuya

Haga, Gabriel Berstein and Gabriel Bernstein | SBN

0849333849 and in "ldentification and Expression of

G Protein Coupl ed Receptors Receptor Biochem stry 5

and Met hodol ogy” by Kevin R Lynch ASIN. 0471183105.

Real i zati on according to the invention that GPR35 is

undet ectabl e in nost healthy tissues but undergoes

t unor - associ at ed expression on the cell surface,
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10 stomach, and weak expression in liver, testis,
ovary, thynus, spleen, brain and lung (tab. 2, fig.
19). Expression in colon and stonach was at |east 50

ties0dY Mergddan in all other normal tipggyeso Ma8d091
GUCY2C transcript levels were detected in colon

carci noma and 15 stomach car &4oma (tab. 2). These
results were specified by a quantitative PCR anal ysis

arﬁ‘esh%@\?e%lCth%néE}ﬁc@dg@%%@%s@gn@mﬁomnscrlpts
colion, nbteAM candnka mﬂ@%ﬂuéﬂ|aﬁdﬂCEhcaE6&BQW3carc1noma

LB tal DO nak dUPECIR o301 HUSbHe RGN =nd can be

(xuthMnﬁisamnemdlm@ atddi ttha, iexpnessnonfiox fewleécular
a(qlrﬂ SSEPCETE‘CHeEHgBES \e[l\g:k?l S8s Slf{TprEJC% ng%éfrf o"é%l‘%ectlng

e gene 1S activat many ot her previ ous
uﬁHéﬁﬁW%ﬂﬁF%QmDF@m0¥nP@ﬂlélﬂ@ uhﬁu$%wumba@dsbonblv@mrow

anthdPr ogbat © JEEPEEiNG | ImckIBtasty tabp 2)otﬂ_@P| e ta__ssues
GUC2C expression in norpal and tunor tissues Nornma
ARSI e B Br BT W C e FBBELE A PFADREA UIRES 1D NO: 88
Skﬁhft®® - allsscenifieaar dind® BERES t ypekXpigasiyOelective
o O S Ghe ar o hEREsnE FBHER! afs g8Rei ABRE™
W 2004£047868eNorimal intestbs&kpitessirsn and in intestinal
tumor metastases. In some intestinal tumors, it is in
fact overexpressed by one log compared with normal
intestine (fig. 18). Antibodies were ©produced by
immunizing rabbits for detecting GPR35 protein. The
following peptides were used to ©propagate these
antibodies:
SEQ ID NO:90 GSSDLTWPPAIKLGC (AA 9-23)
SEQ ID NO:91: DRYVAVRHPLRARGLR (AA 112-127)
SEQ ID NO:92: VAPRAKAHKSQDSLC (C terminus)
SEQ ID NO:93 CFRSTRHNFNSMR (extracell. domain 2)
Stainings with these antibodies for example in a
Western blot confirm the expression in tumors. All 4
extracellular domains of GPR35 (position of the
predicted extracellular domains in the sequence of
SEQ ID NO:9 AA 1-22 (SEQ ID NO:94); AA 81-94
(SEQ ID NO:95); AA 156-176 (SEQ ID NO:96); AA 280-309
(SEQ ID NO:97)) can be used according to the invention
as target structures of monoclonal antibodies. These
antibodies bind specifically to the cell surface of
tumor cells and can be used both for diagnostic and for
therapeutic methods. Overexpression of GPR35 in tumors
provides additional support for such a |use. In
addition, the sequences coding for proteins can be used
according to the invention as vaccine (RNA, DNA,
peptide, protein) for inducing tumor-specific immune
responses (T-cell and B-cell-mediated immune
responses). In addition, it has surprisingly been found
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St omach+++ Col on+++ Pancreas- Kidney- Liver+ Testis++
Thynmus+ Breast- Ovary+ Uterus+ Skin Lung+ Thyroid
Lynph nodes- Spl een+ PBMC- Prostate- 5 10 - 88

PG B0 £Ag3PP1 Tumor typeExpr ession VBT 2003013091

carci noma-+ Ovari an carci noma+ Endonetrial carc
tunors Renal cell carci noma 8rostate + carci nona

Li ver carcinoma+ The follow ng primer pairs were used
t Fhfdt edt fapithee sEarancedph @ighisc ¥ sdbe &irntcopdnthe

S e R W
621s GPCY - as _ _teinF - as

It has thus been found according to the invention that
GPR35, a protein which was previously described as
expressed ubiquitously, is tumor-associated
overexpressed, selectively in gastrointestinal tumors,
especially in tumors of the colon. GPR35 is therefore
suitable in particular as molecular target structure
for the diagnosis and treatment of these tumors.
Investigation to date of human GPR35, cf., for example,
Horikawa Y, Oda N, Cox NJ, Li X, Orho-Melander M, Hara
M, Hinokio Y, Lindner TH, Mashima H, Schwarz PE, del
Bosque-Plata L, Horikawa Y, Oda Y, Yoshiuchi I, Colilla
S, Polonsky KS, Wei S, Concannon P, Iwasaki N, Schulze
J, Baier LJ, Bogardus C, Groop L, Boerwinkle E, Hanis
CL, Bell GI Nat Genet. 2000 Oct;26(2):163-75 suggested
that GPR35 is activated in many healthy tissues. By
contrast, the investigations according to the invention
showed that GPR35 1is surprisingly not significantly
detectable in most normal tissues and, 1in contrast
thereto, is highly activated in primary and metastatic
colon tumors. In addition, besides the described GPR35
sequence, according to the invention a novel
translation variant which makes use of an alternative
start codon has been found (SEQ ID NO:10).

GPR35 is a member of the group of G-coupled receptors
(GPCR), a very large protein family whose structure and
function has been very well investigated. GPCR are
outstandingly suitable as target structures for the
development of pharmaceutically active substances,
because the methods necessary therefor (e.g. receptor
expression, purification, ligand screening,
mutagenizing, functional inhibition, selection of
agonistic and antagonistic 1ligands, radiolabeling of
ligands) 1is very well developed and described in
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GQUCY2C- 2717s/ GUCY2C- 3200as  GUCY2C- 118s/ GUCY2C- 1140as
GUCY2C- 621s/ GUCY2C-1790as QGUCY2C- 1450s/ GUCY2C- 2366as
GUCY2C- 1993s/ GUCY2C- 3200as (SEQ I D NO 24, 29); GUCY2C

0) : (SEQ ID NO 26, (SE 27,
§§§84d§4§@42758633(&q I(D (Ngo 24,  (SEQ I(D %&gglﬂ%ﬁéé&wm
ID NO 26, (SEQ ID NO 27, 33) 88 32): 33): 30):

3(13; 32); On investigation of splice variants in
it idar GhomafonsexamrLe, 1 Hr BEOpeeRr6QYPY ednReGMPLOrS”

f ayyrBraves e, d dﬁékﬁéfl@gbrﬁéﬂ?oégkggeiﬁ bRe GAKeALIORe  @stein
whi ch | eads WO

el eti
2609@%47%%%%% %gzéﬁgl Gﬁoé&den%éfl%tJaOI%/aPPQntEX@freSSlon
G43Y2 G -Bhriotle 1ins Obhplédil ROE OOt o BE | dEedeQﬁQJran@llol&hemlstry

wh h . 111

ol e SeBaRTRER L TR s ¥eRor o aBEn hRBP ) Caria 3105

5 Resslul 2ast ion ancerpdéssi oro prbeucin &8t bon nct:h_aam @BR35 is

| Qe AU Sy Q! dlrge%s.aé e }‘%asqtkl trl@sué'éeo\%zftt O%%r%iergoes
var ich the

conprising 13 amno acid I ant
nJ&WT%%a%u%%esmee 162, Ahe theell surface,

cainaspondi g afb Nopaci dsed10ak(536horl6236riaRdd target
Q 538 are d | et ed

S I D. NO: 5).
asrfira cEts}“%\e(:co 8fng etxé‘gﬂlpﬁg i it | %ﬁaﬁnf‘ﬁegaé?@”%ns active
r elsipentdyel especdediy3 dnd exnfiufation for example with

radioactive molecules as pharmaceutical substances. It
is possible in a particular embodiment to use
radiolabeled ligands which bind to GPR35 for detecting

tumor cells or for treating colon tumors in vivo.

Example 2: Identification of GUCY2C in hepatic and
ovarian tumors and novel GUCY2C splice variants as

diagnostic and therapeutic cancer targets

Guanylate cyclase 2C (SEQ ID NO:2; translation product:
SEQ ID NO:11) - a type I transmembrane protein -
belongs to the family of natriuretic peptide receptors.
The sequence is published in Genbank under the
accession number NM 004963. Binding of the peptides
guanylin and uroguanylin or else heat-stable
enterotoxins (STa) increases the intracellular o<oGMP
concentration, thus inducing signal transduction
processes inside the cell,

Recent investigations indicate that expression of
GUCY2C also extends to extraintestinal regions such as,
for example, primary and metastatic adenocarcinomas of
the stomach and of the esophagus (Park et al., Cancer
Epidemiol Biomarkers Prev. 11: 739-44, 2002). A splice
variant of GUCYC which is found both in normal and
transformed tissue of the intestine comprises a 142 bp
deletion in exon 1, thus preventing translation of a
GUCY2C-like product (Pearlman et al., Dig. Dis. Sci.
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(SEQ ID NO: 3, 4) are distinguished in particul ar by

the 15 translation products (SEQ ID NO 12, 13) having

no transnenbrane domain. The result in the case of

ex@n Hogdejetden is a Cterninal neoep't@@%/%fpzb%yomow
am no acids which shows no honol ogy whatsoever wit
previously known proteins.- BYi s neoepitope is thus
predesti ned to 20 be a target structure for

i Rifotdidtapy? 089k- sphrconlvarsRinicof varkanhvEasrsabed to
widdt dhaseadiel et i sc atins Rosidi d6H6- 1614 (SEQ I D

NG 5) and its translation product (SEQ I D NO: 14)

| i kewi se conprises a neoepitope. Antibodies for

déireact ang GUEY@E€dpngt eia \Vidree pneoduteédn25wby to identify

to pr o%g%%%@ltb%e%g a-ﬁr? E°|Ja%%%5°e%5kn?%§éﬁz’@ HR8Ch can
HNGES YR 19Vil 2N {InAE 3 - i g s § R iND: figm ; therapy .

NIEFTRICRVENGRRLA: (A {1009- 10343)  QuchiaividadiRs fGan igtimer

princi pl e be use gr di a ost 30 and therapeutl C

pRPdses (SER pRr NPeakar , Qgr aceul af P maitt ogeunced
d&ﬁ@_@ss(msu btfoerfoZdne tl&tﬁ?@g@%@dsexiﬂi amlximallzrs iolon and
omain f,rom gquence o
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t hethost | ulpareviously undescribed tumors, inter alia
ovarian, breast, liver and prostate tumors (fig. 19B,
tab. 2).

Table 2: GUC2C expression in normal and tumor tissues

Normal tissues | Expression Tumor type Expression

Brain + Colon carcinoma +++

Cerebellum Pancreatic -
carcinoma

Myocardium Esophageal -
carcinoma

Skeletal - Stomach carcinoma +++

muscle

Myocardium Bronchial -
carcinoma
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20)
east
The
mal

be used

he inventign for nol ecul ar diagnostic
det ecting di ssem nating

variants in colonic tissue and colon carcinoma tissue:

GUCY2C-118s/GUCY2C-498as
621s/GUCY2C-1140as
GUCY2C-1450s/GUCY2C-1790as
GUCY2C-1993s/GUCY2C-2366as
GUCY2C-2717s/GUCY2C-3200as
GUCY2C-118s/GUCY2C-1140as
GUCY2C-621s/GUCY2C-1790as
GUCY2C-1450s/GUCY2C-2366as
GUCY2C-1993s/GUCY2C-3200as

(SEQ ID NO:24,
(SEQ ID NO:25,

(SEQ ID NO:26,
(SEQ ID NO:27,
(SEQ ID NO:28,

(SEQ ID NO:24,
(SEQ ID NO:25,

(SEQ ID NO:26,
33).

(SEQ ID NO:27,

29);

Gucy2cC-
30);
31);

On investigation of splice variants in colon carcinoma

tissue,

according to the invention.

a)

A deletion of exon 3

(SEQ ID NO:3)

three previously unknown forms were identified

which leads
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aspirate or |avage and for detecting netastases in
ot her tissues, e.g. in local |ynph nodes. In the 15
heal t hy |1 ung, SCGB3A2 is secreted by specialized cells

exfd usjgielga gy the bronchi. Accordingl ped g
to be ex)pecte that SCGB3A2 protein wil ?}fMCE)PeﬂEP2%O@(}tomo91

detectable in body fluids-oWSsi-de the respiratory
tract in healthy individuals. By contrast, in .
particul artqred a¥eaipet 20ttt GYSY 26eIWisi Gecket entfieildl amino

protein produed s idectdng i1 0 bl eedst reyRr{dee at
aspect of the inventjon therefore relates to

det ect i on RSS! hricti iR 3£ ¥ A RFOHH & ma of

pati entts) \A a despetofii codnt idxady @&SSAFEQSIDI HQRNASti erhich
finding fo tunors, 25 Antibadi es for, detectinng _ .
SCGEB3A2 pr%efée‘ftjlnn@sme;&en pr"’londuc(':'eX reosysj‘:jor%lrmrﬂrzold#gcetr ab 5|8?s.amlno
The fol | ovigigdpepoinges Weke wesedd t gepevphgatd thdéseminal
anti bodi es; { @Q&Qgr | PMIKE AR5 89, SEQ I D

N 106; SEAVK L_LIS%LSHLV Anléélcr@%-as eci f%%lc’rﬁge)acti on
was det@ctfabariant i kunbiFloEBscBHEéePEiLges2gf. Pagitions

gégggtAgd_ fmo&-l@pﬂ et peakei @%lrf@tgpsﬂtzﬁiﬁd;béaﬁlﬂb ofacids
[ ce assi gnabl e e endopl asmi.c
reticul uanaL%f%)S' sect gf@n g | e ((5%8@.' 21A’)r.epTo eleted
check the (SE@ecidiNndty).the cells were transfected in

p I Wit h ' t hesi . .
Sk ordipe [efsRal ol 1 (ER2 Mhrentign wien
pldgletiionhi s nespectiivody 2004/ 042868 3 and exon 6
PQIE P29 HPIB0,) - 28 diB@igggﬂ?Eh@Qr eACBALtEER16Ir 85N the

fluorescent protein) (fi Superi nposi ti on of

t HeF AR 3 ¥ 1R0 esPEAEBCL | agﬁ% L);Dné\% 1¢nanbt JuouBRying no
t h@iax{(&}ﬁer&fmw 21§@Mi5m éﬁwﬁéi frie_@gﬂlljt_y irecagh ibasge sg@BaAan 6
roteln, 1 Q. . C anti bo es ca use \

Pl 95 Bt ARE0ER0L R C oY "3 3R ips, gotas
i uinotas sty s ornali dgmesiiagy  avich tisterapeutiid hpumpeseEously
iy _ 3 Eg | el i~

ToCBNS BrptdEhtl | hhlll Hbdtpit 1k 1Eids RRgeabatinga <o
cdRer t BREEEE THer&FHukR nfPg géMBURGHBSIRBY -a Bhe f #dd ice

MBFF B4¥e:  of the invention with base deletions at
positions 1606-1614 (SEQ ID NO:5) and its translation
product (SEQ ID NO:14) likewise comprises a neoepitope.
Antibodies for detecting GUCY2C protein were produced
by immunizing rabbits. The following peptides were used
to propagate these antibodies:

SEQ ID NO:100: HNGSYEISVLMMGNS (AA 31-45)

SEQ ID NO:101: NLPTPPTVENQQRLA (AA 1009-1023)

Such antibodies can in principle be used for diagnostic
and therapeutic purposes.

In particular, the extracellular domain of GUCY2C
(position of the predicted extracellular domain from
the sequence of SEQ ID NO:11: AA 454-1073
(SEQ ID NO:102)) can be used according to the invention
as target structure of monoclonal antibodies. However,
the structural prediction is somewhat ambiguous and not
vet verified experimentally, so that an alternative
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nol ecul e having 4 transnenbrane domai ns and
intracellular Ntermnus and Ctermnus. Niim and 15
col | eagues (Mol. Cell. Biol. 21:7380-90, 2001)

degserdgn /dapepl i ce variants of the nmurippe and gddRA 3091
claudin-fé whi ch have been descri bed as exéresseg¢®

selectively in lung tissue (3 audi n-18A1) and in
stomach tissue (claudin-18A2), respectively. These
vaREHtE it Nttt 1o thea koo eranpasvablg. 2p) this case,
tvvaasnh j_irml/estciia@t eﬂ-?gx:o:wjd&gi t?gt r@%%ﬂi’&‘f't[) itﬁ% g)ewligrand be
e splice variants .cl audi p- . an _
clsa‘{hiiparplﬁAis(%rltB% Re¥yt %df t’ﬁ‘g"il?c}%%%%ctain\}:ébodl%-
t raresdeat aoti lpoddeist bi AGEQpD iNQCEE 1gndtd 18)e cablbeu2Face
us r 0 herapeut i r S ctur f.or
o SingE 6L s O aply € e € OB FRE L ek Bhepfsn and
t ot wotherapen sl qasnethads i shedebgxpeeesipng Af- GUCY2C,
sRagidd € 1SFQD NRe1090 804 10)uanss A2-SRagidd -
I%esﬁ“bdll((:% éﬁlc}g) E(r)ierreroggi rgt%u The A2 "spl | c({eésgoa(:@::t@lor,wll
vatYPRAT kO RdGiiChorfal ¥§St eSEEYSRCES £ hdEpEi wmerteins
paddn i o eeRrenbeonadedCRdPEQ NG NOo39%t e 40)nverltion  as

Al variant,js de i bed tq .be active only in nornal .

| TRECIHuelBR | DNt ARHIESIg) PHOSGH ac dsidi g5 ing
t Hamamvere g iofii ¢ hdimmtume Arewgaphnarpt | $Tatsblactdane iBrcell-
tm%dﬁ%éBH“fﬁﬁhﬁ@"%Eﬁbo§§@§P9h and lung are the only

nor na

I " tissues show'ng significant activation. Al
otHeris e peever skoesipte hpgarFosdpprechalsi wha ceddular

| nMasdd 05 | Y EREDEScYRE MBSeSULRr t8i BEk¥1bURE bRating to
WO 2004/ 047863 PCT/ EP2003/ 013091 - claudj n-Al is

.93
hi'ght y1BZEPTared TP IG5 nGRPECIGH 1Yt uRBR 1t i Sodesules,
Partiiatul arddylsiteonghexpfesst boni of othe énppdei ron  tumor

stomach tuoors. lLung t rs, pancreatic _carcing .
eéﬁ% éﬁéa Ca 5?%8 SO%?&.e:é%%yqﬁﬁ'f?ﬁﬁﬁﬁo%’aﬁgﬂg’ 158 @
priostvat ecedi il avmes.gnitie ot kemlile Aviekpressidm vheveky of
' %@{Qti&{sosgﬂ _biﬁa‘@\?%ﬁa&i}? 1@6‘}[1 ESPPNROSA em L 2H®) S31) .
are 100-10 000 higher than the levels in the
correspondi ng normal tissues. The oligonucl eoti des

UsshmpXe | ByesHegdi€icAtiohawd nsceB3nd | 48 ddagAbBetie and

specifically enable this transcript to be anplified
(5%55?%&%% PULANPUIE & 108). Investigation

SCGB3A2 (SEQ ID NO:6) (translation product:
SEQ ID NO:15) belongs to the secretoglobin gene family.
The sequence 1is published in GenBank under accession
number NM_054023. SCGB3A2 (UGRP1l) 1is a homodimeric
secretory protein with a size of 17 kDa, which 1is
expressed exclusively in the lung and in the spiracles
(Niimi et al., Am J Hum Genet 70:718-25, 2002). RT PCR
investigations with a primer pair (SEQ ID NO:37, 38)
confirmed selective expression in normal lung tissue.
Lung- and trachea-specific genes, e.g. for surfactant
proteins, are highly downregulated in malignant tumors
during dedifferentiation and are normally undetectable
in lung tumors. It was surprisingly found that SCGB3A2
is active in primary and metastatic lung tumors. The
investigations according to the invention showed that

SCGB3A2 1is strongly and frequently expressed in
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revealed that the A2 splice variant is expressed in
none of the nore than 20 normal tissues investigated
apart fromgastric nucosa and to a snall extent also

15«d62~°d ddAge. Ve have found that thepﬁ%/f@@'o@@t/m%om

al so, ‘ig the Al variant, activated in many tunors
(deplcted by way of exanple i91 4 g. 24) . These
i nclude stomach tunors %8/10) pancreatic tunors

( Gnchigdoprriebnonas cil Rbas {5/ AL dhe |obker 23 normal

Cali P StedPell t ROt Noragt iRy 0an@f talaavdia)- 184&w no
S detectableﬁﬁp ealt lung, it was surpr|S|neg
1

f SURF $5#4t°"s 0 TS express the A2.1 splice
vaiant . wa® 20@4&@4186319@T/EEaﬁﬁBfﬁé60911n 9% Tablkeific

e%sues ﬁ%!e? %&ﬂ%é§MIﬂs%$Angﬁ n96§a|cgpgbef%¥9g 20)

pressi o ssue ral n
wﬁuaﬂmaﬁdlism@lh\r shows coee Eaxipnes siom b$t ehadkast one

Col on erWee%aAﬁmsyof B chikes %ﬁcﬁm
Br east - ry- Uterus- Skin- Lung-
The selectlve and high expre551on of SCGB3A2 in normal

lung tissue and in lung carcinoma biopsies can be used
according to the invention for molecular diagnostic
methods such as RT-PCR for detecting disseminating
tumor cells in blood and bone marrow, sputum, bronchial
aspirate or lavage and for detecting metastases in
other tissues, e.g. in local lymph nodes. 1In the
healthy lung, SCGB3A2 is secreted by specialized cells
exclusively into the bronchi. Accordingly, it is not to
be expected that SCGB3AZ2Z protein will be detectable in
body fluids outside the respiratory tract in healthy
individuals. By contrast, in particular metastatic
tumor cells secrete their protein products directly
into the Dbloodstream. One aspect of the invention
therefore relates to detection of SCGB3A2 products in
serum or plasma of patients via a specific antibody

assay as diagnostic finding for lung tumors.

Antibodies for detecting SCGB3A2 protein were produced
by immunizing rabbits. The following peptides were used
to propagate these antibodies:

SEQ ID NO:105: LINKVPLPVDKLAPL

SEQ ID NO:106: SEAVKKLLEALSHLV

An SCGB3A2-specific reaction was detectable in
immunofluorescence (fig. 21). As expected for a
secreted protein, the distribution of SCGB3A2 in the
cell was assignable to the endoplasmic reticulum and
secretion granules (fig. 21A). To check the
specificity, the cells were transfected in parallel
with a plasmid that synthesizes an SCGB3A2-GFP fusion
protein. Protein detection took place in this case via
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Lynph nodes- Spl een- PBMC- Esophagus- Tunor
t ypeExpressi on Colon - carci noma Pancreatic ++
carci nona Esophageal ++ carcinoma Gastric +++

Cfe iYWy Al al  ++ carci noma Breast PC%?‘E@'2'@@'§9’013091

Ovarian - carcinoma Endonetrial n.i. carcinoma

tunors++ Renal cell - carcimd®f Prostate - carC|nona
the autofluorescent GFP (green fluorescent protein)
(fig. 21B). Superimposition of the two fluorescence
diagrams shows unambiguously that the immune serum
specifically recognizes SCGB3A2 protein (fig. 21C).
Such antibodies can be used according to the invention
for example in the form of immunoassays for diagnostic
and therapeutic purposes.

Example 4: Identification of claudin-18Al1 and claudin-
18A2 splice variants as diagnostic and therapeutic
cancer targets

The claudin-18 gene <codes for a surface membrane
molecule having 4 transmembrane domains and
intracellular N terminus and C terminus. Niimi and
colleagues (Mol. Cell. Biol. 21:7380-90, 2001) describe
two splice variants of the murine and human claudin-18
which have been described as expressed selectively in
lung tissue (claudin-18A1) and in stomach tissue
(claudin-18A2), respectively. These variants differ in
the N terminus (fig. 22).

It was investigated according to the invention how far
the splice wvariants claudin-18A2 (SEQ ID NO:7) and
claudin-18A1 (SEQ ID NO:117), and their respective
translation products (SEQ ID NO:16 and 118), <can be
used as markers or therapeutic target structures for
tumors. A quantitative PCR able to distinguish between
the two variants was established by selecting Al-
specific (SEQ ID NO:109 & 110) and A2-specific
(SEQ ID NO:107 & 108) primer pairs. The A2 splice
variant was additionally tested with a second primer
pair in a conventional PCR (SEQ ID NO:39 & 40). The Al
variant is described to be active only in normal lung.
However, it was surprisingly found according to the
invention that the Al variant 1is also active in the
gastric mucosa. Stomach and lung are the only normal
tissues showing significant activation. All other
normal tissues are negative for claudin-Al. On

investigating tumors, 1t was surprisingly found that
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- 95 Table 3B. Expression of claudin-18A1 in nornal
and tunor tissues Nornmal Expression tissue Brain-
Cerebel  um Mocardi um Skeletal - muscle Endometrium

SW%M'B%@C&@' Pancreas- Kidney- Liveprrlgs i0563/313091
Thynmus- Breast- Ovary- U erus- Skin- Lung+++ Thyroi d-

Lynph nodes- Spl een- PBMC- ES@plragus-  Tunor
t ypeExpression Col on - carcinoma Pancreatic ++
Cé:rl(ﬁqqg.,fgpésoﬁﬁadyﬂhly activated in a large number of

tumor tissues. Particularly strong expression is to be
found in stomach tumors, lung tumors, pancreatic
carcinomas, esophageal carcinomas (fig. 23), ENT tumors
and prostate carcinomas. The claudin-Al expression
levels 1in ENT, prostate, pancreatic and esophageal
tumors are 100-10 000 higher than the levels in the
corresponding normal tissues. The oligonucleotides used
to investigate the claudin-A2 splice variant
specifically enable this transcript to be amplified
(SEQ ID NO:39 & 40 and 107 & 108). Investigation
revealed that the A2 splice variant is expressed in
none of the more than 20 normal tissues investigated
apart from gastric mucosa and to a small extent also
testis tissue. We have found that the A2 wvariant is
also, like the Al wvariant, activated in many tumors
(depicted by way of example in fig. 24). These include
stomach tumors (8/10), pancreatic tumors (6/6),
esophageal carcinomas (5/10) and 1liver carcinomas.
Although no activation of claudin-18A2 is detectable in
healthy lung, it was surprisingly found that some lung
tumors express the A2.1 splice variant.
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serine, threonine are potentially glycosylated in rare
cases even w thout conventional glycosylation sites.
A ycosyl ation of an epitope may prevent the binding of
15 an anti body specific for_ tdd s epitope. Inter alia,
epi topes were selected according to the invention so

t'@ﬁnﬁéﬁ%ﬁﬁﬁdpoﬁbﬁsaﬂ?nﬁhaéﬁgnhaﬁ%ede¥¥6ﬂt15Q%st1gatlon
osyl on status of the anti

")étq%g%? e g o’F‘F%Wr?@ %pghaeguap*ﬁ#é?tél"ﬁaPCR The
vveﬂagzﬁnﬁﬂleeﬁﬂtbs‘ or (PEQAUDI NQ: 30} | badi)es dg¥d t heéor this

e%éﬁaté Oé‘clflﬁg%rﬁﬁi\%é%%%ﬁ’%@% é&N tpirircrlen%larlant

i Ndeperdgensholn ghgcosydiagi ohy SHE | Dn\v@mt&on that 8/10
AEP¥EAMENY85Qyihgﬁgbn@hu?xhﬁﬁ%eléﬁl@Be 3? 9@&?' ancreatic

speci f bi nding mainly to unglycosylated form
NFAT SEOMIS NG oS S‘F@LOHWP\?’WIES(%Q%HﬁfnaIthlS splice

exxarla@aa{ﬂ ul aflgdomaln BA2- sRefifdst, bidkbrgds oMby t@s not

nop- | ated form N3 1 114:

Odegyg AL olpLm N1, S0 BEC N0 eor.

Alpapeicifliay), SEQdrde NDsllho CREYESsEGHRA {N- tlemyg nalliver,

extracel | d Ln, S |f|c

R Tl G ( Ak nEESEe, ool gt Tssue

dotfeln, Flecogni zes both Al and A2). The data for the

A2-specific anti body produced by inmunization with

SE ID NO, 17 are shown by way of exanple. The
f@@léﬁﬁlbBﬂ?lEBESbéjUFfIFf@&eﬁﬁﬁér REF2684n04 7883 the

PCIH@&DM O486R1y- sP8civaki ausl ddudals Qﬂaﬁ]@@ﬂst FORS tumors

f fl t t

CTa B VPRTE S FeR o R R pbEREEy & antSAdgat vd ung
ceiumd 1 e sENT n tamoaisp umr ogtiadte |<sar¢3a@1_1a§' detlecteaklseases
t'E%é¥§{fsp@ﬂﬁéngBﬁgEﬁhErC%&rﬁ%fé #ﬁﬁnﬁécﬁggﬁ aﬁfordlng

det ect astric carclinona ce I nes
pdse t £he (lfrwgntzsan fie Er86§EADGs LURVL eFALLS - Detection

megibr ane- |@ﬁ1&tﬁ apd p‘dyﬁaolreel éi&be-‘BanartQ)e tlflé’ca.Jnventlon
e rane.

S PaEES ) Plarireias o e, esor TRt Lot B TR VRedy n 40,
100010110 )ng. Perteixpecdieldy pruiteible s adeatgeeied audiidan are

primer pairs of which at 1least one binds under
stringent conditions to a segment of the transcript
which is 180 base pairs long and is specific for one
(SEQ ID NO:8) or the other splice variant
(SEQ ID NO:119).

In order to confirm these data at the protein level,
claudin-specific antibodies and immune sera were
generated by immunizing animals. The plasma membrane
localization of claudin-18 and the protein topology was
confirmed by analysis of the transmembrane domains with
bioinformatic tools (TMHMM, TMPRED) and
immunofluorescence investigations of cells which
expressed claudin-18 fusion proteins tagged with
enhanced GFP. Claudin-18 has two extracellular domains.
The N-terminal extracellular domain differs in sequence
in the two splice wvariants (SEQ ID NO0O:111 for Al and
SEQ ID NO:112 for A2). The C-terminal extracellular
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stomach and in no other normal tissue, not even |ung
(fig. 29) . The conparative staining of stonmach tunors
and adj acent nornal stomach tissue from patients

SPrde N @qg@yealed t hat cl audi n-18 A2 | ler
15 nass ﬁg1ght In all stomach tunors in WE%§E%€%?2/0%3091

protein is detected (fig. 3®7 I-eft) . It was found
according to the invention in a series of experinents
t KM hahd 1dpabiappedios Rotthi sarésetswHEEQ JHalN@:387)

n@@mﬂatélOH@CEnkhééﬁﬁebsdHﬂﬁﬂ‘%ﬁﬁ&tﬁbtBﬁe extracellular

cosyl ati_n ent se rig
V\ﬁ%i’%“aléi%xcf’gs?\/é udigl NG?’G@’)?I at ¥ forkfﬁ‘?ﬂ‘ tﬁi@s’,&’flbed

va!rdcanﬁdmg died ethabhﬁveh‘lﬂll@h'ﬂ rpypfaldestépm@dspéak S@He8h are
é&g éﬁﬂgl fﬁhfﬁgik éﬁhng g ghgﬁlgg?% Egﬁvgrlant Al

|nve i gat ci nonas;
exdl U2 veky O|C|¢11trhelr25b@l‘elgl ye@syhasedla‘@r nseld¢thedigfior the

t NG At @M, ofpot@d augh Py A8k d s ??t g@%ﬁﬁlﬁdlbn Bave no

normal lung even at the protein [evel, It
f G 99 st rﬁJaYCO%Sé]r%tHthnféOthés af8e Ehévgée@wylﬁtlon

t ReE quant | tpatd e n RraRCReh@eg @Al Motonlty tle  expected.

|.at ed vari ant 30 nt
AR o deitni 92 | HEKSEoLh abbP! BPLFCHSRR RE the
ofepitmpe saudiina 8- Apispbese whwdnntchmp51beenasparaglne,

d t h t '
DRI SEEP G NGe [ bl BT ol BV d e ipaare
dSPeEes oﬁVteiﬁle elbbabh- 1@evenplorel varlivans ¥R iifdry, sites.
281 ks Andd hadi @8 whi %Plfeb d trr%yb%fb\)/é’}{ﬂ aph s l(oandms of

region of the C-termna race | ul ar domai n

27E)n hé@élﬁ’@@‘ﬁ/ pPBEGEEdC | £OFs PoLSi KR ERR%r du%gtert oalia,
t@u/map@rﬁ i weétTa;) s&ileeocswhsl Olsgggbbagggs f®r tdieaghosdh€idNd so

2Q04/,047863 P - pur poses, €.d.

|3%hnoh| %Io thg §2) T2 q%ﬁ)f%ﬁé&$%%raﬁgg?%g the

plglpmlaastmml ai aedtabove ofA futhéer ainr’q;kgrarant to be

; f | |
o e ST ol A i
ncﬁ?—lgﬂ%):@c%yﬂod% RF I ¢ g A THaRo et dlmmunlzatlon

agmy dimada t:he ippwetgoayn C awiltréﬂradatlsel fex'tsra@:ellular

hi ghly selectjve differentiatjng. antigen, fqr stomac
BTy AT IR TEST ung BhALhOmach i DAPPENSPREe  of

i tglycospliadeindd)y af fected by changes in the
gk%ﬁ?%ﬂzﬂdflbz NNPVTAVENYQ (N-terminal extracellular
domain, A2-specific, binding mainly to unglycosylated
form, N37)
SEQ ID NO:113: STQDLYNNPVTAVF (N-terminal extracellular
domain, A2-specific, binding only to non-glycosylated
form, N37)
SEQ ID NO:114: DMWSTQDLYDNP (N-terminal extracellular
domain, Al-specific)
SEQ ID NO:115: CRPYFTILGLPA (N-terminal extracellular
domain, mainly specific for Al)
SEQ ID NO:116: TNEFWMSTANMYTG (C-terminal extracellular
domain, recognizes both Al and A2).
The data for the A2-specific antibody produced by
immunization with SEQ ID NO:17 are shown by way of

example. The specific antibody can be utilized under
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10 machinery in tunors, a particular, deglycosyl ated,
variant of A2 is produced in tunors. This can be
utilized diagnostically and therapeutically. |nmune

SR Y s dde one described here (agaippgt E@@@tOB ®13091
of SEQ I/D NO 17) can be utilized diagnosti c/al 'y q 309

15 exanple in Western bl otti #$. -Anti bodi es whi ch are

entirely unable to bind to the glycosylated epl tope as
obtedi st f of L¥ghkple IBPNdHRIANAAL | BT wi ERyastilgersmscence

SEQ W NG alclir(d | gW&@hz@omﬁiﬂhtﬂi\fEél @@ullﬁﬁn'g@sm)&f RT-PCR-
fromnpormal, tissue he bi ndin

t
LRI A MR R st L LB ey SR TaATPESE: sbich is
thermelu,tl deltkeytabéeauseh¢ heypraresdurghing splretkeive.can be

rgg)('f%(;l ng (o arge:t%%cy (j_ﬂn @ﬁ us‘g r%{gCtAayr&!r%&nJ orcell

Imeric or umani ze

arﬂtllrtﬁﬁlll dw/perhi fcarosdltsda ak€ i .ace Xi-r edhley windpgenous

aﬁhkhﬁgxﬁslQbhéhB%QnELQ6b%§eﬁaQ9kiSf&£&§c§émbﬁng@ysdarge
see J Biol Chem 2000 May 5;275(18): 13668

c,fIgak eP9GTeRATREN E-T}?ea mgmbegae | | btﬁﬁgtﬂrb H)%hy was
Qﬁtﬁﬁ’d—ﬁma\/fli &npﬁbﬁedeorBQﬁ:bﬂfel(H: Ss€ectTbe tabbidstern

f .
QS o OF S narBFETeRe nBRGRoI0 ahti BOFEReT gty in
tmtsomnmpoeed Ilyn”phocptteerf rovwridnke tissuei zedtanewahs lung
dﬁlgr%we e TNorSd I 18R dgtalﬁznag(?g@ LDNXRO tumors

0)" al so repres nt particul ar epl t opes
foafnql mMmefde AeRhpedordadet Hdddnatich BisSe@aeci Aeem amtlents

t Ny 38018 4 V1 aeséexeaf tﬂ@ttl gannshecifd At nadd a smaller
| ynphocyt es. nggf egt i fication o{h \‘BEC %

di St LI Bhat Nt aBEa’[“F‘E cHHRBF St dPgiPigp this Protein
ZOM/@é‘E’QBBeﬁ’CTEEEZOBI@/ 01T .- IOOwaSLEGBAY belcorgiing to
tothefaml of sodu sulfat n er Th

huth% gene |son| n co‘Lﬁt :ryast t°0 %F] %§%§1ﬁgﬁ%%0|§nat & band
t Mbsgemppasat ectdtvelyhisxprliesssld iwhen t H@S@*@neyvf( Lewrmal

ets @bmaciPeNOM §8e 70 35483t ed SLEIAL cHPdeR 1% cAylating

protein of 595 am no_aci ds_ and corrprl ses 13 T"putative

t ragRenENGIS edofmi st 9 Al IGr n&deRe ) spl Toeheasr e‘?iﬂ]tUSSlvelY
I ncKle dg&ﬁ;@bepuatéanwmpt@f(SE@ D N2 Aladd) isantktidctable

LS LIEALLCR BRI el EietGapre =5 suen
more than 60% of the investigated gastric
carcinomas, in particular exclusively in the
deglycosylated form. Although the A2 wvariant of
claudin-18 is not detected in normal lung even at the
protein level, it 1is to be found in Dbronchial
carcinomas, as also previously 1in the quantitative
RT-PCR. Once again, only the deglycosylated variant is
present (fig. 31). Antibodies which recognize the
extracellular domain of the <c¢laudin-18-A2 splice
variant have been produced according to the invention.
In addition, antibodies which selectively recognize the
N-terminal domain of the claudin-18-Al1 splice variant
(fig. 28) and antibodies which bind to both variants in
the region of the C-terminal extracellular domain
(fig. 27) have been produced. It is possible according

to the invention to use such antibodies for diagnostic
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can be used as marker for kidney tunors.
A igonucl eotides (SEQ ID NG 49, 50) which enable
specific anplification of SLCL3A1 were used for this

PUWPOsE) 4 Ay W 2004/ 047863 PCT/ EP2003/ 01%‘%%3/@2%%/013091
Tabl e 4. Expression of SLC13Al in normal and t

ti ssues Normal Expression ti$¥ue Brain- CErebeIIunnd

Myocar di umd Skel etal nd rmnuscle Nyocardlun} St onach-
CAWYROFBivcr a8 nd 1 RMEREY I skolpgyr -( £idst i 32 Thiwhsalso for

Brigastapdmary - ddaidrdl Sid nng L&lgfedThlérH?Jv% LWPRurther

- - - Sl gnoi d- us-
nodes thgan%pggﬁmﬁe ates to %%er ntlally glycosylated

domalns of claudin-18. Antibodies which exclusively
bind to non-glycosylated epitopes have been produced
according to the invention. Claudin-18 itself is a
highly selective differentiating antigen for stomach
tissue (A2) and for the lung and stomach (Al). Since it
is evidently affected by changes in the glycosylation
machinery in tumors, a particular, deglycosylated,
variant of A2 1is produced in tumors. This can be
utilized diagnostically and therapeutically. Immune
sera such as the one described here (against peptide of
SEQ ID NO:17) can be utilized diagnostically for
example 1in Western Dblotting. Antibodies which are
entirely unable to bind to the glycosylated epitope as
obtained for example by immunization with peptide of
SEQ ID NO:113 (figure 26), can distinguish tumor tissue
from normal tissue in the binding. It is possible in
particular to employ such antibodies therapeutically
because they are highly selective. The produced
antibodies can Dbe wused directly also for producing
chimeric or humanized recombinant antibodies. This can
also take place directly with antibodies obtained from
rabbits (concerning this, see J Biol Chem. 2000 May
5;275(18) :13668-76 by Rader C, Ritter G, Nathan 8, Elia
M, Gout I, Jungbluth AA, Cochen LS, Welt S, 0ld LJ,
Barbas CF 3rd. "“The rabbit antibody repertoire as a
novel source for the generation of therapeutic human
antibodies”). For this purpose, lymphocytes from the
immunized animals were preserved. The amino acids 1-47
(SEQ ID NO:19 and 120) also represent particularly good
epitopes for immunotherapeutic methods such as vaccines
and the adoptive transfer of antigen-specific T
lymphocytes.

Example 5: Identification of SLC13Al1 as diagnostic and
therapeutic cancer target
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Col on nd carci nonma Pancreatic nd carci noma Esophagea

nd carcinoma Gastric nd carcinoma Bronchial nd

carci nona Breast nd carcinona Ovarian nd carci noma
EiomRigd Ala g garci nom ENT tunorsnd Repgl g@hlookyb13091
carci noma Prostate nd carcinoma - 102 RI-

i nvestigations with an SLCi3M0specific prlner pair

(SEQ I D NO 49, 50) confirned virtually selective
expression in the kidney, and showed according to the

| IBIRLIA0N abdighgexpeessithe i reanitpal by akbdfdh8) shilfate
|nvq§tug§te r enal gl%ucar0|nona blopsles (ta

porters. man gene 1S in contrasg-to the
mouse homolog of this gene, selectively expressed in
the kidney (Lee et al., Genomics 70:354-63). SLC13Al
codes for a protein of 595 amino acids and comprises 13
putative transmembrane domains. Alternative splicing

results in 4 different transcripts (SEQ ID NO:41-44)

and its corresponding translation products
(SEQ ID NO:45-48). It was investigated whether SLC13Al
can be used as marker for kidney tumors.

Oligonucleotides (SEQ ID NO:49, 50) which enable
specific amplification of SLC13A1l were used for this
purpose.



fig. 6). Quantitative RT-PCR wth specific priners

(SEQ I D NO 121, 122) also confirnmed these data (fig.

34). Weak signals were detectable in the follow ng

N4dTBlodd ARG col o, stommch, testis, Hrhegdshs 013091
l'iver and brain. Expression in renal carcinomas

however, at |least 100 tinmes hOgher than in all ot her

normal tissues. In order to anal yse the subcellul ar

| Fadliez afdi- onEEPreSBEIBARSE n SLEL 3Ad| | int Heopnat eiandig$umor

f usidhdes €eGFP as 15 reporter nol ecul e and, after

transfection of the appropriate plasmd, expressed
eterologously in 293 cells. The localization was

heimanal ysed UegiSfeddion f| yor eStgiie tpel 0S¢ @RBresdion

q;tia i npressively confirned thgf SCCI3AL isfan
8P transhrenrbrane—20 1ol ectP¥Yfig. 35). nd

NBriabhadi es for| detectd ng t he SLIGIBAlramat ei n|were

%%%‘%ggfh?md r1n:n| Zi ng r abbi|t s. %’ancx% t| des | of Sl%(g

23—and—i{24—wete—usedf or ropagatll ng these
lrMyiOI@@ddewn Such antnéodi es |can «i:anrcumom@l pI e |be used

PN —5 p—Q
u>)

Eég di agnostic an% t her apeut The nd
b fggi protein has % trangnenp (ﬁ&r omal ns|and 7
Xusgéel lul ar regions. These¢ ex emnomaar domai ns of

ivfgL3ALqk iy parfi cul ar_ can be usegy@ccording to the gy

NMVeENntTom as target—structunes for nopnocl onall 30

HioRa8kes  SI13A1 is invol|lved S3ETHARel protein in

ke 1bhansport pf ions. The extrpeeddddian domai ns ofmg
SLCI3AL 1 n thel healt n& Kidney are_directed polarically
g8 AP rectipn of BHe £3Linome

uripgar yFaet—Hur-rad-Hy-

T — (A~ —¢(n

Hiewer, hi gh pol ecultar wei ght pBnexcdtonal anti bodi est

35 .enployed therapeuticallylare excreted|into the
Li! Hary—traet—-so—that—he—bHndi 1853&)%%&%._513/-\1 t-akes
|C|']B=,(S&ll‘3n the heal t hy +i dney.| By| @oxtiraast, the pol amidty
of . SLCI3AL is pbolished in tlunoy cg]_eéllr%maand tthe

CJOVIOS ™ o L o T e o ; —
F|U1C||| S—avptTaoT—C—10+ u|t|b Uy ldlg(:‘llllg Ul[ELlldy
\iBxelse WO 2004/ 047863 PCT/ EP20pBrersgorial 103
bl&%%/tream The pronounced expr essdifdbmand hijgh
ierdence—of—SHEIS3AT—+n——renal cell carcilnonmas make
t|Hlterugrotein hccordnfig to the [FANBAYOESa hilghly nd
I 8pest i ng nd Renal cell +++

Lung - carcinoma

Thyroid _ Prostate nd

Lymph nodes _ carcinoma

Spleen -

PBMC -

Sigmoid -

Esophagus -
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di agnostic and therapeutic marker. This includes 5
according to the invention the detection of

di ssem nated tunor cells in serum bone marrow, urine,
and detection of netastases % »,o0Lher organs by neans
of RT-PCR It is additionally possible to use the

exir-acel | uhabsdogBLsnaf SLG13A4 %%ﬁﬁﬁ%fmbﬁébif@blgrlmer

|nvent| n_as_target structure for | nodla nosi s and
?Bt}QnéBn@go#%on% oRSNEARPLERodi et Ut by 3AE Lok 1ve
rrrerme—:z:rs:hm ehpl ayied lachtdydi ngnd 0 shb@eldn\eddd i to the

vaCC|n rotein tides) far uc
tulrﬁ)vre speC| flachhlA hp F%ES%%E%@ (JTn a%vdl%%%ltrfyn@[;] te(g/8
15Ln\mﬂ1111egartwbon$e§a)l Thld | melnedesrac cdridipsg eso tiheb. 4,
t I f al | I
Wﬁ ; S T Rt TRE o) RPLa™ SBHeYFRY primers
%ﬁ\lp'c]a?rilrbe e oyedﬂfs(ﬂ t kenfHeamgsy ofthree,sr‘%‘al data
t urprep.. 40 EX&WB'aﬁ 6:sigeatsfi grirdeon gbtEkEAb18S 1n the

d| ostjic and rapeuti c cancer. target CL
RS [ RRF T on tgPodger  SEbqD NoPBOTeCYs. Eestis,
bejmagﬂ: t ol iveer famd | yrofn CaBxpaetsvahednCrenalanaelcinomas

T%SSGQHSQ%EGES ¥ l%gggqg_%@qﬁ@é ul’pfj e%h%han in all

accessi on excl us
exprress abrial tthiessug®estinal crypt epitheliumand in

t%g%kib%tr €6l | d1Fdber net §ﬁbce§fﬁ@£ﬂ:cslc5(4a1299atlfon of

was 30 investigated whet her CLCAL can
Je?sA]na%IReF heorceldal dmie Eﬁatﬁé@t MWiae c@r%ﬁ%oﬁ% eGFP as

GﬂWﬁOtmdBécuiéEQaha I\Daﬁf7ce168)tﬁ\§kh§ﬂe@t1ﬁ&he of the
specific a Ilflcat 0 for

CAl S,
e bR 138ice: | BAPFERESHI LACTRTSLpYPhEl Yoetn 293
corfﬂxlrsrdeiael etocedi3stigpr esss othiem t Apatpbed, @nder the
AEEA A ”9 xtcrtfi?cE Sc QEBVG”B'%Q aa€§pre§§dtpq:%§srlvely

(3 I nvest onl I nvesti gate

g figreed ci §é‘ Bad {-ﬁl ggn 7)lnt€EIfeaJot K& nsgemiprane
t ingSIas Shonety No3 9y, onI y WD 2004/ 047863

PCT/ EP2003/ 013091 - 104 very weak exgés%sx i on.

wat ERAE Ghal 1T coRtFRREHNIwi tRea SP prOteln were
quarddiadd vebRT- RGR(SEQrd NexbRBbts.12@he | npabttes of

CBSSE?Q N WI%' ngchéIle xpgrgehg%hedfdp propagating these
antibodies. Such antibodies can in principle be used
for diagnostic and therapeutic purposes.

The SLC13Al1 protein has 13 transmembrane domains and 7
extracellular regions. These extracellular domains of
SLC13A1 in particular can be used according to the
invention as target structures for monoclonal
antibodies. SLC13A1 is involved as channel protein in
the transport of ions. The extracellular domains of
SLC13A1 in the healthy kidney are directed polarically
in the direction of the urinary tract (luminally).
However, high molecular weight monoclonal antibodies
employed therapeutically are not excreted into the
urinary tract, so that no binding to SLC13Al1 takes
place in the healthy kidney. By contrast, the polarity
of SLC13A1 is abolished in tumor cells, and the protein

is available for antibody targeting directly via the
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the normal tissues analyzed (fig. 36). O the tunor 5
sanpl es investigated in this experinent, 6/12 colonic
carci nona sanples and 5/10 gastric carci nona sanples

VeI R g dpr CLCAL. Overall, expresgb'c‘%g% @9013091
gene i n tunors appears to be dgsregulate esi

sanpl es with very strong expt@dsion, CLCAL was
mar kedly 10 downregul ated in other sanples. The
protaIdF et edi dbed t BrARgBNZeHr arRFRA®? RN ddfd ns high

Wﬂrh:laiélrfaelalopgSTZCm:[ a%ﬁl Fethat e@motegrc}[h@&as make this
extrace ul ar nal NS O artil can

PR S TR 1ee | HREnt PERN B Paﬁgﬁﬂggﬁwu&p&ee&stmg
151jfagnomnanl oaalH anthdxogpeasti Thempr&erauncethis 1ncludes

s ez ggl;ra”dt&' ghcﬂugc' dﬁﬂx‘?&n% rg'-ﬁAEhe' n g%%te'@cﬁ ?

Cl homas accordi ng t
i igRamimadied nterest Fagldi a@ncﬁﬁﬁ@lr apeine hepapewt i ¢irine,

Hﬁ”def@ﬁ@&dﬂ“%f“%@t@§@9§géngntQtBQE 20gbAkeRll QRans of

t he detection of dissemnated tunor cells”in sérum

bdile Bt r owt Eur itfe, 26 gkerRttvn BPSAEPASt adés PRe  the

ot r afedldngl &y m&aﬁar@é RTf PCRLC18ALS addbkdangllxo the
poss bleto usethee,C ul ar

ot WP 0*Phe 35Nt 7 ﬁu% Utsr gél gfdtr s%%%?%?%a?%?sﬁﬁ and
[ mhﬁrnmagbmsmsaaﬁd offthercamc lon ate aast Dfodbescl 6HEL3AL can

a%d%}eezs pe-Cohp E%@eﬁDrQSES%%E&gegﬂAoy aCerfe‘H{l%n as

I nventi on as-vaccl ne roteln,

pé’iﬁchlé‘s% fROVA i ndlmrngptnﬂﬁﬂubpeaemtclde@ﬁunefor inducing

ddiand Bomegé | r@agbatse@ Irrmmedrsswﬁeﬁoedlated
ThIS i ncl udes 30 accorqt invention also t
I

th
QTR B rerhe SHORHES Cat | BHCS ot PO BB BunaARACAS | To  the
miduteattel drhe ol 0b ogitleal dacéivphynas vfanspectlled small

PLALEIAnA] GrGah anddsan.he  RIPLONERLLLL I N SRRIARY of

unors

I cEeIrﬁllii‘AJcaﬁndn @i Fpg2eaployeddi tgghoshiec tdimrapy of renal
the@peuti c cancer target FLJ21477 (SEQ I D NO 52) and

its predicted translation WO 2004/ 047863

PCT/ EP2003/ 013091 - 105 product (SEQ ID NG 61) was

pENaAnidlesl 83 chatmw@&mrpr offei CLCAL Casbadkagé€tic and
tt‘&__ﬁbaccesm on . NM025153. It is an integral

StAT eelbfflb e':fa‘nn ea{u%ag %‘%’ase activity and 4

transnenbr ane domai ns, which is
CLCAl (SEQ ID NO:51; translation product: SEQ ID NO:60)
belongs to the family of Ca''-activated Cl~ channels.
The sequence is published in Genbank under the
accession No. NM 001285. CLCAl is exclusively expressed
in the intestinal crypt epithelium and in the goblet
cells (Gruber et al., Genomics 54:200-14, 1998). It was
investigated whether CLCAl can be used as marker for
colonic and gastric carcinoma. Oligonucleoctides
(SEQ ID NO:67, 68) which enable specific amplification
of CLCAl were used for this purpose. RT-PCR
investigations with this primer set confirmed selective
expression in the colon, and showed according to the
invention high expression in (3/7) investigated colonic
and (1/3) investigated gastric carcinoma samples
(fig. 7). The other normal tissues showed no or only
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5 accordingly suitable for therapy with specific
anti bodies. RT-PCR investigations with FLJ21477-
specific prinmers (SEQ I D NGO 69, 70) showed sel ective

exfy esfj Obd7edNe colon, and additional | yc¥arpdWd3 /013091
| evel s of expression in (7/12) investigated colonic 10

carci noma sanples (fig. 8)~ € other normal tissues

showed no expression. This was confirned additional Ify
by & % pBefKi CXRFARS At vERRT- PER (Bt Eongl hp7 confirmed

128)th @-J%%)%Z:?Lﬁﬁﬁmqfdaﬁtq)t@rtqw orTwagrdet@eipalkie No: 125,

bat I 37A d 11/12
oo okt “iREcheshgs foh ST PPl e oPonopEegsed in
extyj'reessomma\wastlas:hdessl @mallly;zediet ¢€igbl 8d)n sOdnecihe tumor

quitities AVt BRe e AH LTS SRR, 2 5 L0 cotonic
br@ml“Wm@aﬂ‘@deéS@Mg@s’1Q/vagaat§ttpnccta:ycwm@r samples

CoAs edhowiith veol pgrant, A 0MeeR 2@ 10f,| JexBfbsioht ¥S the
nor eover, additionally possible to dét ect

FLI 7 475 p £SO S eiBP@%Font‘Pn R%e ¥ 9ssM g ed umsesides
S&l‘&)rhpﬁ]&‘es sﬁmcherpa@ﬁf@ﬂ_e, eRPOPbAYUA, agdChilveas mBikedly

tein i redicte have transmanbrane donmmi ns
il LRSS 5 S

ce?emeﬁ’ F° regions. These 25
ex]ﬂreacepmﬂt@xn dob®i nsrefliEtd@14%3 i hapart dcultaancaenbeane

U%aalcr‘?sorﬁi@}lg EOtB'E% | %V.ferﬁ'QQtf‘écéf‘iQ?&rSE%B%HEesghese

f or nonocl onal antib I es expressi on an
wﬁ?itd@ﬁ%l]d#lﬂniﬂ@?nﬁorOfgééIt%]e 4fd B8FbhFelar can be

Ca‘Ié‘édeE%oﬂ‘E'iﬁgt h&@ Rhet el fve P e Caldi Pgrédtt R& ructures
i nvention val uab %%gnostl c and ther apeutl C

Ke MO O‘?‘#claJH%Jsb otding to the invention the
dettect ppanofindeds emipratsed drunand celibd iimcisisnmg bONELCAL

oL Dgasty i€, 5 AR é%or?lc&ﬁ.%%&%q.n%gnagge %géaster?lé (protein

or gans by means o r'tion
exa¢areding attodoble nsiroferfliIg 427 chnteeestyseg diagnostic

aco diRgriPetiPeci RYSRELON 183 df affeludd USLUERIIRE to the
i mrunodi agnosi s and t herapy by neans,  of nopnocl ona

ant T ERT; edn Flhea&&F?FGﬁOnFPf21ChPsF%‘é]rP%tee%n’ﬁP169édC@bls in
20&4rf1£}147868n£’CiE/aEEZJQQB/1ﬁL.3&91 and 186te8€Lon dofig et dsht@ises

| VRTLLBN 25 taes! g (A, OV coBeaLel Dy BEPUARS) oran 1y

cepdsaediat erb | mmenethesperseayellular domains of CLCAl
according to the invention as target structure for
immunodiagnosis and therapy by means of monoclonal
antibodies. CLCAl can moreover be employed according to
the invention as vaccine (RNA, DNA, protein, peptides)
for inducing tumor-specific immune responses (T and B
cell-mediated immune responses) . This includes
according to the invention also the development of so-
called small compounds which modulate the biological
activity as transport proteins of CLCAl and can be
employed for the therapy of gastrointestinal tumors.

Example 7: Identification of FLJ21477 as diagnostic and
therapeutic cancer target

FLJ21477 (SEQ ID NO:52) and its predicted translation
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5 Exanple 8: Identification of FLJ20694 as di agnostic
and therapeutic cancer target FLJ20694 (SEQ |I D NO 53)
and its translation product (SEQ ID NO 62) were
PWY | A sy dypot heti cal protein 10 in @%@9@@50%@@%@3091
accessi on No NM 017928. This protein is an integral
transmenbrane nol ecul e (transdenbrane domain AA
33 54), very probably with thioredoxin function.

Gty dSEQg D IS 6t hweg) 2oenkl shedi fax hypordegical

(%ﬁ%ﬂé&d\lt)_.ﬁl,ee?a%)arﬁmymeﬁeka@t |a\tQ:eQ§%FZchﬁ§SNQn ¥ io25153.
and, addi ti nall¥8var|ous

|
b ookt o n 1 BF ey TR by et ha e BrBR P e aper B ATPasE
samissi (¥ i gand). qhe toiatmem:mmie ti dsmaesnshowewhich is

LSS SRS UL B o8 sppe cic
(fafgtlmleﬂﬂ%wcapr elsmecﬂth/@sfumtﬁet eqtidhl e IFLIRAT 7~

ot Ordraly dileS4e 3BAD! 1br NG €9, 0“7@)1OI staeh et ive
anal ysed | n the first experlnent) The protein_is

prti st D hive Bhe t FaheRenbRRAe a@@ﬁﬁﬂﬁ“@ﬁﬂﬁ aryarious
extdvLied | Wrar ek@ge@Biohhess 2B/ BXfr aLQﬁ}éSﬁlaja‘@BHmldéﬂonlc

of FLJ20694 |ng% rtic %ar cgg be . .used ﬁccordlqg iot he
i ARt B s 56 3&5 stft@tufes Tor HBRGEI Jhafmal tissues
arﬂhdamti eso lexpaddidian, FhiI206s cacnnbernawpl @yed tionally

r&“é‘ﬁeé?fl@ éﬁ%f?%%g@eag'rv@@ﬁ' QR N@Nﬁm 128)

pr el n, uci ng tunor - speci .

| nuhel ¢ p‘-@:ﬁ%@sfﬂ(cr AP el on mith it élptamhakle both in
rQ§ﬂ9ﬂ§e$E1gThBSAUthHﬁeinaCPPfﬂ2n%ftocolbﬁlén%%&Hﬂﬂbmas

al so t devel opnent of so-cal co

P ST aE o SRRE SR aPBo el Cokn VI T g0~ CPRpsg6e4on was

mhhdiﬂh&ﬁafmml@gedcf@bléhfntbEbmayhotlsgﬁe In addition,
gqft 0|nE%St|n d{yfgrs gﬁ qgan&Q%% aﬁ&opcﬁf the

von her-'s pro?eln 2206 f agnostlc and
tr&xpmﬁﬁﬁl@ncaht@wtﬁaﬂgetlﬂ[ﬂ@ﬁﬂ4ﬁ04tﬁ@®us and esophagus

F’QHSEF@QQEA%%Q 1 wea]}&7 YO EPBET w?.tﬁ’ir 0&@1&1 ( §E—@ | omach

Its translation product &
meir%lq)ubﬂ%hed I&s F’Pﬁndﬂqréfoa‘f% agfé épﬁaélet h%oﬁ?)blé1=e to

ai dByst amﬁldms@ﬁ&mﬂaf yegeakssiop t bl ithe i Following
Genbank ur%@f%t e accessi on_ No.

AT QR S o PR b RHRCTRORn T S OREYheFT S Liver.

The protein 1s predicted to have 4 transmembrane
domains with a total of 2 extracellular regions. These
extracellular domains of FLJ21477 in particular can be
used according to the invention as target structures
for monoclonal antibodies.

The expression and the high incidence of FLJ21477 for
gastric and colonic carcinomas make this protein
according to the invention a valuable diagnostic and
therapeutic marker. This includes according to the
invention the detection of disseminated tumor cells in
serum, bone marrow, urine, and the detection of
metastases 1in other organs by means of RT-PCR. 1In
addition, the extracellular domains of FLJ21477 can be
used according to the invention as target structure for
immunodiagnosis and therapy by means of monoclonal
antibodies. 1In addition, FLJ21477 can be employed
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von Ebner's protein can be used as marker of |ung
carci noma. A igonucleotides (SEQ ID NO 73, 74) which
enabl e specific anplification of Ebner's protein were

1%&%4%41%3‘5 purpose. RT-PCR investigatians Wih13091

his primer set showed selective expreSS|on inth
Iung and in (5/10) investtgafed-lung carci noma
sanples (fig. 10) In the group of normal tissues
t RGOREHN Dl so° eXdp essnBanthovheast offachinghe (BNAer DNA,

n ﬁBﬂeiﬂSSB§§t13555hQM§9 ROJEXRMESSt Ylor ?@@iﬁléolmmune
Identification of Plunc as di agnostjc and her apeuti ¢

cdftROnsfiget? z@%%nfcel(ls@?qlﬁw SEYMURRY lr%%ponses
translation product (SEQ ID NO 64) were published in

éMB&é”?erI&QStlf fégn E%52h$%85§glgg%§ﬁastlc and

PlI"unc *codes’ for a pro &rq of

s Heiher apes it angen. targatie nurine Plunc protein

(Bingl e and Bi ngl e, Biochem 25 Bi ophys Acta

1493: 363-7, 2000) ExpreSS|on of Plunc is_confined

t F LI @ acheEQ tHe Nippe) aiafwhydts nddepwdayigeal product

epcsmlmmmﬁahe\tar l%_a_{%edta\éaswgswrséw@éﬁdprotem
acco rg ng ﬁ |nvent|on wh @ﬁﬂ% é ge used

as Tharke a%‘F PB §Tc&FESRSER tRotrads PEEGein
| O NOans, 1ﬂﬁ¢gmblchtfmmmmembxmmef|mbkﬁuﬂ14|(ﬂﬂﬁam3m§Mbrane
Méﬁ%ﬁ“@reAﬂs%g R th'&éﬁf“ﬁ@%%%a Fx%ith thioredoxin

i nve |gat|ons wth’th howed " seléctive
expression. | RTtRERt Hymestigetivmnd ungtAndLidi2 0638 -specific

(&AM dvesthoabefoh ¥ng @@rCIg}%Weéageh@étmgexla&)essmn
her normal tissues showed no exEreSS|on

O anmpl e
| deht i ¥R at FohOBf SEE26A99ditdPagho¥t | ¥AEAEURD levels of
ZQQQhﬂﬂiﬁﬁﬁlchﬁEPg%PQIgéﬁﬁQ%fﬁégéggd t kenapedt i @arcinoma
cancer. t ar get.
T o Esfoadie TABOTFBoRO RS Aahr & L8ass EboYRe no
Coanmrds sier tHei5 aweessisadiNo. oM 1343260 f BLi@GA9by a
b ; t I f apino xch r Sio
%%@Cg%%g |'sal%€gn?ta V%to ?Eepgfﬁoncﬂl o? a?D a%pif@ 130)
al Vel ar3%pi t REV?BRAP6f cxpaesgAgn (Waohi urdetgctalhlei én any
Chemed! 7Thd #R46- Et‘}_ass%%ozépaﬂﬂ pasni RN It edswBRLEBER!N (not
SLC261A é:\n be useg

analysed in the 1rst experiment) .

The protein 1is predicted to have one transmembrane
domain with an extracellular region. These
extracellular domains of FLJ20694 in particular can be
used according to the invention as target structures
for monoclonal antibodies.

In addition, FLJ20694 can be employed according to the
invention as vaccine (RNA, DNA, protein, peptides) for
inducing tumor-specific immune responses (T and B cell-
mediated immune responses). This includes according to
the invention also the development of so-called small
compounds which modulate the biological activity of
FLJ20694 and can be employed for the therapy of
gastrointestinal tumors.

Example 9: Identification of von Ebner’s protein

(c200rfll4) as diagnostic and therapeutic cancer target
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10 marker of lung carcinoma. O igonucleotides (SEQ ID
NG 77, 78) which enable specific anplification of
SLC26A9 were used for this purpose. RT-PCR

?d%d i th SLC26A9-specific pri g EP%§%9/093091

shomed sel ective expression in th
and in all (13/13) investigated tung carci noma
sanples (fig. 12) . The other normal tissues showed no
expression, with the exception of the thyroid. It was

Pagst btend o gug%té%l v(@;d&T TEOREer | At $cW th @ ation
pri mers of and 132 flrstlg to confirm 20

tiﬂﬁ&gq%%uﬂ§§Q 5ﬂdN906%bt§@ﬁea&$9%%ﬁﬁﬂ i Af oFrfiCrelated
| tprowasirpossi bhe uppp@olaad:mmleasd o6 f 4thet wABlopharyngeal

BRI T Crae S BRE " EhE 5k e s shodto - 364078.

stbmammstmnmest13&@26A@qc@rdnﬂ@xﬂootha fiagehgioh whether
”x?d??"%ﬁgefl“% a kBEe&f\anégﬁ’”ﬁéSus%% ' thﬁaPﬁ@Lt e 1lung

| ung, prote nis [umnal directe in

di Faed frnmand tqwlel%@rrwvﬂk%ofalrﬁf& huSERIIRiN®cty 74) which
avaidd espech § Gcanindiodi s firain bhe fYmad.s Bpfroteln were

contr S th olarlt of otein js apolishe
s tor FB1Bnarimome pdtrh et hEng e tonEna sl this
I@Wﬂﬁ&mnséb addwedssSﬂ@ZﬁA@ea$xﬁuHsﬂmnn|nntahgeﬂung and

usin9 (%! 0alcALBedies, Lot hea dolhaed (UM oo (i,

|n er a car cl nonas,
car@)i nodus. trrhe gpﬁcurmu@éednom@h eiprams oﬁhamé hv g also

| nohoenee; f  SHC26R8 f@iomm., FhRMEEnePANGE ARL 1 C Bbues
35 esophageal carci nonas nmake this protein according

t cshave i Y PR BFS AP Rexcel | ent di agnostic and
therapeutlc mar ker. This includes according to the

| R b5 OO SETPES0R 1 J8ghes g and

rnuhqwapsmt;m|¢mncqmdtdEQQtt|on of netastases in other
organs by neans of RT-PCR In addition, the

extracel | ul ar domai ns of SLC26A9 can be used accordi ng
t PHURC i nUERO 3R ¥9:Oangetardruditigre Fopnslation product

m@mdmm@ses@ angk therapy Hyhd@ans, ofcarmaot Ol’iﬁ{der the
ant i bodi es. IS addj L 9 IIy 08%Ib% n% for a
SEE%@%@S%%%or%?ng F%—b a Eﬁven HPBANas 3588ln§ Pﬁ%A
DNérotpe i e fi, 2péptamdes) fairdd nahuti sijovandL s pericliogy with
the murine Plunc protein (Bingle and Bingle, Biochem
Biophys Acta 1493:363-7, 2000). Expression of Plunc is
confined to the trachea, the upper airways,
nasopharyngeal epithelium and salivary gland.
It was investigated according to the invention whether
Plunc can be used as marker of lung carcinoma.
Oligonucleotides (SEQ ID NO:75, 76) which enable
specific amplification of Plunc were used for this
purpose.
RT-PCR investigations with this primer set showed
selective expression in the thymus, in the lung and in
(6/10) investigated lung carcinoma samples (fig. 11).
Other normal tissues showed no expression.

Example 1l1: Identification of SLC26A9 as diagnostic and
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I mmune responses (T and B cel |l -nedi ated i nmmune 10
responses) This includes according to the invention
al so the devel opnent of so-called small conpounds

wWhice > gidig £tgs 4 he biol ogical activity ofp§ L/E2609 36}"?)‘13091

can be enployed for the thergsy of |ung turmrs an
gastroi ntestinal tunors. 8nple 12: ldentification
of THCLO005163 as di agnostic and therapeutic cancer

t FMRREPAYHOD T CSHITIPNO 57) is a gene fragnent
fron1the 20 TIGR gene i ndex. The gene is defined only

3 r ile an ORF is |ackin RT- PCR
:%kégﬁﬁﬁu| ¥%dwop§%ke e h ét?HCIGG%fé§t§6€crﬂﬁ?dUCt
pr IRy I[(SEQG_ED I\I@eﬂﬂ?c qmblarsrce:cd gd_rdTl&rwarimr maem the
peci fic g s ases
%é%ﬁgao éagkaa%géQg%fnggaﬂgé%qa3%Iggse searghfamlly
pﬁﬁbr@mso$oﬁxchéﬁﬁbégy Wixpiy sleisdvon suuehC2eAd Thiss confined

SpResifhe BEbHEBl&@ﬁr bﬁb“dﬂdébfﬁﬂ”éﬁ@%&éfﬁﬁﬁeofDNﬁe lung
synthesis in or éorecl ude

SUTalS 15k i, e Chet ] GeAd S 4 (400 s
prwremsetlﬁhemdgawaem@&héﬂ IgLdden Bt @BRChhe OViEdd  as

lu and in /9) l.un carcinona bi opsi e
Sor rral i ssu rl%10\/\/&@ CHECLRIPT essi o?Pl(l g‘n’l‘&]lgc’tldes
13(SHE@ el iNO cat,i on8 bf wh@Ch3428Blass dpagnbdsti ampds farcition

tf@fapggbb%Agan%r§ ar get 4L O 34 28%@5%&\%@%58) &R pcr

its predicted translation . product ) were
pubiVestHelda thl @ehbank Wirtder WOSZG@HP4EREEific primers

PQTS(E@DMQJCQ]-ﬁﬁghm ]sl%wéﬁ:c§§§é891{>@ AMIRAOB3In in the
s investigated corg q he |nvent|on whet her

L g2 88 % a7 b kised 14¢ Ladr KEFVEFC1 GRAPACEIG  Carcinoma

caramiplorsm. (i ggonpel eathedest {SEOnbPMAD: &0, s Bilds Wwbh6he8 no

enahle s eC|f|c Ilflcat|o of LOC1 428 per e, use

fort}i Y% lpounr’pose 'FhI?’CF? in gcs olrbaolgo%s sﬁto 1d' gt was

s et et inde exprecslsar@hlta]tthe I THRER aadp_eml(nstl_S)s with the
S at %‘% rgﬁ% 16elib; €8i Ci @'20p§5.§§tig' %o 1%onfirm
Exanple 1 entificaiion

ditstmﬁ%tmsula%rt%@ab@upbgaeanééaliﬂa\pgétl information. It

was possible in pooled samples of 4-5 tumor tissues to
detect high expression levels for SLC26A9-specific RNA
in lung, colon, pancreas and stomach tumors. SLC26A9 is
member of a family of transmembrane anion transporters.
In the healthy lung, the protein is luminally directed
in the direction of the airways and thus not directly
available to IgG antibodies from the blood. By
contrast, the polarity of the protein is abolished in
tumors. It 1s therefore possible according to the
invention to address SLC26A9 as therapeutic target
using monoclonal antibodies in the defined tumors,
inter alia lung tumors, gastric carcinomas, pancreatic
carcinomas. The pronounced, high expression and high
incidence of SLC26A9 for lung, stomach, pancreatic and
esophageal carcinomas make this protein according to
the invention an excellent diagnostic and therapeutic
marker. This includes according to the invention the

detection of disseminated tumor cells in serum, bone
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THC 943866 (SEQ ID NO59) is a gene fragnent fromthe
TIGR gene index. It was investigated whet her THC943866
15 can be used as nmarker of renal cell carcinoma.

Oy Qe (SEQ I D NG 82, 83) whic I
sgggiflc'gﬁ%V$§$cation of THC943866 mere@8§23%2293(ﬁ93091

pur pose. RT-PCR investigattoh83wrth THC943866-specific
primers 20 (SEQ ID NO 82, 83) showed sel ective

Xy ond nuehee, kpadededes tilon 4 B)mehyetasgat éd other
rendjarel | pgar chaghB  bbepsigp-gER 9. 1 . BRGNS the
Identifi %glon of, FLJ2145§ as %la nostic 25 and ,

t R ' N ™R HR §ePEFEISEARS (B D Nerdapcardding
i tto predhet ed imwest Bébhon apr oduear§SEQ | INABS)raner e for
p | shed in Genbank under _the accession No.. NM

0 3‘%‘%’3‘.0%& ience andl &;sgtgl F&Fal 3’6’ 3d' it toﬁ:-e B\Q&O&lﬁ) nal
r epreismdises . nel nebderadflithenablyyrppbhslibila f &awi | ymploy
Styctgn Al aaRak¥sey reyealird thgbnclibn' CRECSHNSIRL  (Rua,
type 1 transnmenbrane protein wth an extracellular ~

i rﬁ%mwogwmqwrdor&ﬁ%ld@ﬁ)gorﬁ@él edfidged ng( skampp-specific
NQr#fine7) relbehsesabl er spegid i cranud fi-Gadd it edd Ofimmune
FLJ21458 re ed for jnyestigating expressjon. , ,
RE SO HRdst | A0 Ponsh Gl LA FL FEEASEUgeeF T (T | ABFgntion
($HQ@d DtNe 86, d8¥elspmert sef ecid-ver kEdgud essiadil | kompounds

c ' / LY ' d .QRi.C carc
R e R L
16:an abe 53mppwedi tfay vELRT-HERaWY h ofpediingc tumors and
Prdd % inR Y R NO thibrsl34) confirned this selective
expression profile (fig. 39). It was additionally
possible in the experinent to detect FLJ21458 5
O Btanp Iy €32t nAdenpefithatabhy df THELEISDEE asddiagnostic
stQ [n.the rectumand cecumand in testis. 7/11
co r{gctr@leﬁéaaﬁezfgflsc s%aer eersntv\?e:f%e%l so positive in the
quantitative PCR FLJ21458-specific expression was
OXRNar 13 0(8ep EHMPSe7aNd A Pr GLALNSRERIdHC fon the
e§£%$55|on was detectable in stomach, pancreas and ,
| IRAGR t BfBPs %K - sTheAR9sodi &s dedringét eeiyig in the 3
FLliA58, phiel Bé Nawe oRFPriaducedk byg | NREAPZRNG nkalkRiilgstions
'”E%JQ"OSiQerep%E%%S me{e U$§816859%8938385fgge3eprimer
(SEQ ID NO:79) and an oligo dT;s primer which had a
specific tag of 21 specific bases at the 5’ end. This

tag was examined using database search programs for
homology with known sequences. This specific primer was
initially employed in the c¢cDNA synthesis in order to
preclude genomic DNA contaminations. RT-PCR
investigations with this primer set showed expression
in the stomach, ovary, lung and in (5/9) lung carcinoma
biopsies (fig. 13). Other normal tissues showed no
expression.

Example 13: Identification of LOC134288 as diagnostic
and therapeutic cancer target

1L0C134288 (SEQ ID NO:58) and its predicted translation
product (SEQ ID NO:66) were published in Genbank under
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anti bodi es: 15 SEQ I D NO 135: QMNFGPDKPVQAL SEQ ID
NG 136: AKWKGPQGQDLSTDS An FLJ21458-specific reaction
was detectable in inmno- fluorescence (fig. 40). To

cheskodde/ gpeséficity of the antibodies, c§9 Pfcz?ﬂd39/013091
odes

were transfected with a plasmd 20 that c
FLJ21458- GFP fusion protein.1l1l8pecificity was

denonstrated on the one hand by col ocalization
| SR T YERD IR QP I3 FLI21458- specific anti body,

gﬂﬂ:O@aéh@nﬁbEQﬁg?@?ﬁ %F%d%ﬁiﬁ&“ﬂb f%ég%%g@ﬁﬁﬁoﬁF%hether

ion O e two_fluorescen L agrans

%W@rb §8BusiBF t 1489 he@F mmifdd X§dy urpt " renal cell

SpECTIle[Ithy r@]mamms@]sed?tu]daaMSS SIrQ)t]H] NG f8(g, ZBQa)). which
re r

f@ %%%F haike X%ﬁﬁ?%f?@a .p 89%&5&2 o a?¥%wused

res tant sta g was use an
unizaibi gUuduiss pr atiaPdeocal |Ril"a'tHth Rowestiigatdagmen, showed

3%éltgémelney§9é£§95§sceﬂce ek By Wagngar i 'ned (5/8)
out wth the stomach tunor-specific cel¥ 1 ne Snu 6

whitHe S ehdit RS e F ) X958 @htfobRtbrstioRTieS iRy The
cells were stained with the FLJ21458-specific

m and i t r__ant j recogyi zes
th%ex%gn%ragg "3 pr&lellnc%:t%fbhg# Wé: as diagnostic
Flard 488esapautic cancdodyargeti ns the cell nmenbranes
at | east weakly and is thus evidence that FLF21458 is

| ocalized in the cell menbrane. WO 2004/ 047863
PCGHIEP2688,6136FL IDINP: 5E)oi 1 o maising | Fegeenfat foam the

shoverd §baé thaeRr OtIQJ Nva £NEREEE DYa Fbd24fia8her THC943866
re resents surface nol ec Ie an

[
OglP%buPFﬁg & notEcifife  Fen8L safgdti yearcinoma.
e@kmmﬂe&ﬁtid&s sysE@ce Iimol etml&y,rrak@?») | twhacgoodanable

B AP RGP BT e ek need fgp et
t 9S8 nati on of tunmor cells. The pronounced

eﬁ?ﬁﬂﬁﬁioﬁn%%@tqﬁ%ﬂlb%%'d@@Eﬁ Obyc R 424808 #08 primers

gastric and colonic carci nomas nmake this ‘protein
actHUI Ty N the PAvertistth RPYAFYIFAL &*EqSFgon in the

dijeignosg i enand.rf heq APputineBRilatedThignd NCEYUES carcinoma

a cPorIQSllegstPfthe igwentl on the detection of

Example 15: Identification of FLJ21458 as diagnostic

and therapeutic cancer target

FLJ21458 (SEQ ID NO:84) and its predicted translation
product (SEQ ID NO:85) were published in Genbank under
the accession No. NM 034850. Sequence analyses revealed
that the ©protein represents a new member of the
butyrophillin family. Structural analyses revealed that
it represents a type 1 transmembrane protein with an
exXtracellular immunoglobulin domain. Oligonucleotides
(SEQ ID NO:86, 87) which enable specific amplification
of FLJ21458 were used for investigating expression.
RT-PCR investigations with FLJ21458-specific primers
(SEQ ID NO:86, 87) showed selective expression in colon

and in (7/10) investigated colonic carcinoma biopsies



5

10

15

20

25

30

35

di ssem nated tunor cells in serum bone marrow and 15
urine, and the detection of netastases in other organs
by nmeans of RT-PCR It is additionally possible to

el pdde Lxddncel lular domains of FLIZLA58 2069301013091

to the invention as target structure for inmuno-
di agnosi s and therapy by neahslof nonoclonal 20
anti bodi es. i's addltlonally possi bl e to enpl oy

FLﬂ@£%5§fécc&ﬁ& ‘ng't-o RHENEAGBREVEN BE- %%%cﬂﬁéﬁ(RﬁRelelC

DIy im0 ei(BEQPept NdesB3f, or13 ndueiond 1 trhemr - LSHEJE§I fdeQective
i mmune responses % andég cel |- nedlqied i nmun

r SSHRIREE) O THPECT A ud l&CC&Palng % tﬂ%slnﬁgﬁﬁF&ﬁnally
2@ sidbthe devel aprent eppesdment | edtsmalde tcanpourds21458

o g ARG APy ST e cB2381®na i

gaﬁsttcrmﬁqh,es@nnénhet um%umvx@nzloomwsaad in testis. 7/11
P IERZ0QRMQAL3QL ¢ LhAp1Labl GePeFLI2d458,8XPF €581 O the

in nornal and tunDr ti ssues Nornal Expression tissue
Bra Lt IGA 08 | uRER wﬁ&ﬂ&%ﬁﬁ@a% ifl -erpgepeion was
Meoasrdiadn Sbonmechet Calunorist Paned eas- Igirdit@dn-specific

Li V)%resseisotr{ S’-|-w-|-asThycz[“'*:ser]c({a%r eaStlr}ld (s){:%r achUt erp%sncrsekaisn_ and
liver tumors (tab. 5). Antibodies for detecting
FLLJ21458 protein were produced by immunizing rabbits.
The following peptides were used to propagate these
antibodies:

SEQ ID NO:135: QWQVEFGPDKPVQAL

SEQ ID NO:136: AKWKGPQGQDLSTDS

An FLJ21458-specific reaction was detectable in immuno-
fluorescence (fig. 40). To check the specificity of the
antibodies, 293 cells were transfected with a plasmid
that «codes for an FLJ21458-GFP fusion protein.
Specificity was demonstrated on the one hand by
colocalization investigations using the FLLJ21458-
specific antibody, and on the other hand via the auto-
fluorescent GFP. Superimposition of the two fluorescent
diagrams showed unambiguously that the immune serum
specifically recognises FLJ21458 protein (fig. 40a).
Owing to the overexpression of the protein, the
resultant cell staining was diffuse and did not allow
unambiguous protein localization. For this reason, a
further immunofluorescence experiment was carried out
with the stomach tumor-specific cell line Snulé which
expresses FLJ21458 endogenously (fig. 41B). The cells
were stained with the FLJ21458-specific antiserum and
with another antibody which recognizes the membrane
protein E-cadherin. The FLJ21458-specific antibody
stains the cell membranes at least weakly and is thus
evidence that FLF21458 is localized in the cell
membrane.
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Lung- Thyroidnd Lynph nodes- Spleen- PBMC- Adrenal nd
Esophagus- Snmall - intestine Prostate- Tunor
t ypeExpressi on Col oni ¢7/10 carci nona Pancreatic5/6

C iy dasygeal nd carci noma Gastricggéqug@@gq@q%09l

Bronchi al nd carci noma Breastnd carci nona ari ann
carci noma Endonetri al nd carclihdma ENT tunorsnd Rena
cell nd carci noma Prostatend carci noma Col onic7/11
net ast ases Liver5/8 carci noma WO 2004/ 047863

P@Ekﬁﬂﬁﬂﬂ%&ﬂﬁﬁpglnves%l@ations showed that the protein

encoded by FLJ21458 represents a cell surface molecule
and has an immunoglobulin supermolecule domain.
Selective expression of this surface molecule makes it
a good target for developing diagnostic methods for the
detection of tumor cells and therapeutic methods for
the elimination of tumor cells.
The pronounced expression and high incidence of
FLJ21458 for gastric and colonic carcinomas make this
protein according to the invention a highly interesting
diagnostic and therapeutic marker. This includes
according to the invention the detection of
disseminated tumor <cells in serum, bone marrow and
urine, and the detection of metastases in other organs
by means of RT-PCR. It is additionally possible to
employ the extracellular domains of FLJ21458 according
to the invention as target structure for immuno-
diagnosis and therapy by means of monoclonal
antibodies. It is additionally possible to employ
FLJ21458 according to the invention as vaccine (RNA,
DNA, protein, peptides) for inducing tumor-specific
immune responses (T and B cell-mediated immune
responses). This includes according to the invention
also the development of so-called small compounds which
modulate the biological activity of FLJ21458 and can be
employed for the therapy of gastrointestinal tumors.
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51 o0r 2, inwhich the agent is an antisense nucleic
acid which hybridizes selectively with the nucleic
acid coding for the tunor-associ at ed antigen 5. The

Phed MBEEML 0 £PgSONMPOSi tion as claimed in gl 1
or 2, in which the agent is an anti body WhICh Zdﬁ§/b 3091

selectlvely to the tunor-assééhated antigen. 6. The

phar maceuti cal conposition as clainmed in claim 2, in

whi ch the agent is a conpl &d&i#lsictivating 15 anti body

whi ch binds selectively to the tunor- associated

aatlge 7, A pharpaceutical canposition, rising

an- age p&ﬁF@HFe &fi®ad HFPASH n@mﬁ%ﬁ??%% §9 an-agent
i ncreasesi@d® ihbikhmbanexpfressiphnexeas iEﬂMEEMyaﬁthAtumor—
mol ecul &4 and, A § udRE 3 %?100'%0;9 }nbgeg ?aegd antigen

thereof, saird tunor-a soéla |gen av ng
sequen&@V%ﬁ&oﬂeéeﬁyeacﬁu§H§QﬂeﬂnQVwmlnhCRSlseB@eerhlch

from tHhe 98oup&ONsishi M Ofrodd é@ﬁs?s@i’ﬁ%;ebf aci d

whi ch ¢ rises a_ nuclei¢ acid sequence sefected from
t he groﬁgpcdﬁs?%?t%bc of CEEQVREBhNERMPTiges e qucleic acid
51-59, $dquddde saledddd ﬂromatheogrdabl%@hb&%tlng of SEQ

t hereof . ( a nucleig.a hy r|d| Wit h t?
30 nucl%?cggfld gfé(a%lu éérmgt ?%g t’coﬁg?t i?
a nucl epartacdd awr tvet svelegremezate with respect to

the nucly ¢ ACighole{@) A3 Dhunl (oA Uférse' %5&91 dthe

which is conplenenta tot
(b) or {egless cidief phak W.%@tl@m@swn@hta@ns,

claimed(dn cdaific¥eidn ¥bigh tqtiﬁcﬁgerﬂts CORRENEeS t@N€ with
or nore onents sel ect ed fro q%ﬁ gqoqg conS|st|ng
P

of : | (15STRREY Urfbr RS ST IR K 2t af) . ang
thereof (d) (id)nachettenciaciwhiwh cis codeslépentiey to the

t unor - rﬁ?(sfv)é:] @tae&@néfgg orga)tpart thereof (irii) a

host ce I ch expresses th *associ at ed
antigen or a part thereof, and (iv) isolated conpl exes

betf weery t BRakMHBEUtical composition, comprising an agent
with tumor-inhibiting activity, which is selective
for cells expressing or abnormally expressing a
tumor-associated antigen, said tumor-associated
antigen having a sequence encoded by a nucleic
acid which is selected from the group consisting
of:
(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,
(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,
(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a) or (b), and
(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

3. The pharmaceutical composition as claimed in claim

2, 1in which the agent causes induction of cell
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associ ated antigen or a part thereof and an HLA
nol ecul e. 10 9. The pharnaceutical conposition as
claimed in claim 1, 2 or 7, in which the agent
conprises two or nore agentg;yhich in each case
selectively inhibit expression or activity of

di fferefdathrre ARATAL €6 aRE1 DeRBoWMH CNa@RBgeN to the
each case%%S sel ective for cells eagre55|ng di fferent
Cc

tunor - SS50CTSRRELEHt PHePRCHE L WPR chE | FREhEREE he
anmount of conpl exes between HLA nol ecul es and

differ r-asspciated antigens_or pants thereof, |
i aihe BATPEAESIPEedl oo bR YRt Sncral Sdamergans claim
20 havihgon 2eqienwbiehcotedakpna nsclaei @radisbns afucleic
I'S Se!e&éfﬁ‘&ﬁPEﬁtHngEQHEegoeéiQEkﬂgngiwcék fhe nucleic
nucl eic acid which Conprises a nucleic ci'd sequence

sel ect ¢ 0P hed gf otipt kenERBe F nys 9PC BECRd | Enfcgen .

1-8, 41-44, 51-59, 84, 117, and 119, a 25 part or
derivatjve thereof b nucl ei ¢ acid which, , ,
hybr i di@é% W%ﬁm?ﬁ%uéh%%fe%m%?atan(s)s &ﬁr&éﬁ‘ed in claim
stringeht ocorii tivnshich) theusyent da damhbalibsdy which
degener i nucl eic_acid of (a), or
(b), a&%féﬁgﬂ%%h%§§€€$g$cégc%%gm%¢%%§i%Sc%%b?gﬁgn?%F§gen'
to the nucleic acid of (a), (b) or (c). 10. A
ph?fnaoﬁﬂg'ﬁﬁ@rﬁ@@@@@i&é?ncoﬁ9895t§bﬂgagn%l%ﬁmeggﬁ§}_claim

conponents sel ected fromthe group consisting . _
(i) a temoiladddGhat Blicandegén bt a pampliemerdsractivating
(i) a anwelwody acithohi ghneiedeseligbtavbUfdreo the tumor-
associ ated antigen_ or,a part thereof, (iii)an antibody
whichkﬁ?ﬁﬁ?%%F% t%%%+g%€500iated - 117 antigen or a

part thereof, (iv) an antisense nucleic acid which

TIPS B BRSEALLEPLLY O U Gy L) B agent

whi ch exprdssesvhen urasiindstntiend ed spaafdvedry a ipmmeases
t her eof shandmbvink | 58! 2loafh 1R exeswbELVWREN ALA molecule
t unor - associ at ed , )
and a tumor-associated antigen or a part thereof,
said tumor-associated antigen having a sequence
encoded by a nucleic acid which is selected from
the group consisting of:
(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,
(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,
(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a) or (b), and
(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

8. The pharmaceutical composition as claimed in claim
7, in which the agent comprises one or more
components selected from the group consisting of:

(i) the tumor-associated antigen or a part
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antigen or a part thereof and an HLA nol ecul e, said

t unor - associ ated anti gen having a sequence 10 encoded
by a nucleic acid which is selected from the group
consisting of: (a) a nucleicypgid which conprises a
nucl eic acid sequence selected fromthe group

consi stdag- ¢ SEQ 1D NOs: 1-8, 41-44, 51- 59 84 117,

and 119 a 15 part or derjvative thereof, a
nucl ei ciddi d %P&ﬁlﬁ)}ﬁrlﬁj"?)z%swﬁllcﬁ q;@des]ugpg, cthei gumor-

of (a) ayieyi=ddd noaiitgeosh td st (e @ediicl ei ¢ aci d
whi ch |®rldegenerﬁt ewth. .res to the nuclei %gaci d

of (a) 8550 FajLa RUCFRi cSABFASRATCHthE  tumor-
conpl er&srﬂcan;atte:d tarecigurclet @ gk dfhgmgof (Yndr (c).

11. The ar I ¢ n d cl

3 or 1000 whrChERG nucTrieRera qe iy g ey Bulflr
presentaﬁsrp%lrﬁfe@GbréésiL@ﬁnvem of. PEXt Theereof and an HLA
phar magg@itd Gale conposition as clained in claim 8 or

10, in which the nucleic acid of (ii) is functionally
linked to a pronoter. 30 13. The pharnmaceuti cal
CANPOSiTHerplasrmd @ uwercan compoziBion 46, claimbichnt keaim

host ceJItI zecret es t.he .y ngr SSOCI al d ant| 98O Lo or
t he par erdof /738 A" TRE ShS el SamP
conposindmn agernt fi wedch nlnlaaqh Baee %6lectiwkilyh inhdbit

host c r?dlgéj%otd naldy %95@?{%?5 a(g}fHL%lr@eeLreLH@ tumor—

whi ch bi e tunor-associated antigen or th
part tHFFiated 1gangtgenrhe phaiflce@ical in cach case

conposidd r@sve! agredceni sl aé:ﬂ@:réésm@ \Mhﬂ?ﬂbxté}ﬁ: hesinor-
cel | e%sses %51 % nol ecul and ar the h N
t unor RGAEE afl @;gﬁnér o% h‘é hhght 1¥eHR&se  hrg amoun
reconbicantomphaees DelbvectheHphamdeeutliesal and different

ol opri e Aofuele S pArbic Shaafohs ien

cell expresses enousl y
The phaarmad@ﬂstcabneonpﬁsmamh g rriaaaPdintddi mntggens

10, 14 1y ilfy AnsBBLEAcEh@nkeSeCqy 4 Sn@Bleic acid which
is selected from the group consisting of:
(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,
(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,
(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a) or (b), and
(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c)

10. A pharmaceutical composition, comprising one or
more components selected from the group consisting
of:

(i) a tumor-associated antigen or a part thereof,
(ii) a nucleic acid which <codes for a tumor-
associated antigen or a part thereof,

(iii) an antibody which binds to a tumor-associated
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antigen-presenting cell. 18. The pharnmaceutica
conposition as clainmed in claim 15 17, in which the
antigen-presenting cell is a dendritic cell or a
macrophage. 19. The pharnmaceythcal conposition as
claimed in any of clains 8 10 and 13-18, in which

t he hosén@ﬁjén &0 4 spégp@pt{}péfé@f,a.t ive. . 20. The
phar maceut. cal ccr)ggr?y tion as_claimed,in claim 5

i or, .
10, in WhicHY h@ESBSsy PEChedtnotFbial "D | Bodpridizes
25 21. shpexiphicablceutWicdl @onpasiltien asidl ato®iihgn for a

claim _ [ 0. whi ¢h e tibody is a chineric or
humani z%ﬁ%%ﬁ%%%%%&zfyﬁg’phar maceut i cal

conposi tVlon &s &ogitmedcehlcl ailbcls opxp@esiseswhi gh tthenor-
anti bodafsééc@aéé@m%&t S é‘?é*f@'tﬁé‘fé@f?}’anggs ghe

phar maceuti cal conposition as almed 1n claim .
or 10, {%tMwhithtatHed apeTpbeyeF sPeblpredat Fupor-associated

t her apedrii Lo St agnestt Celpgleddf 2£dd JdMEHLA molecule,

pharmaceuxc'ic I 00@03|g%&%%ﬁ cl %l.rred N claim_4 or

10, in WhiTh THE AR cPB¢ 958 d"2V119 @ sSequence

conpri sescalesdqugnee mickebd eontli ghdeh hsickebdtcdes from

of the | ej cl i for. the tunor-associated

anti genﬁ% %&u@h%g%%ggﬁrrgg%u f'cal conposition as _

cl ai med(@h ahynueters apabdgwanah1gomripaswai ovaliedc acid

tunor - Aseeeh @d ese BEEEHENEPEMt BRePBRbubheLRRlisting of SEQ
d

provi ded b%s s:alﬂ é)har maceutlgﬁl COTT‘%OSItI on, binds_to

MHC notectP8S ol % he ddufface® bTdtel B¢ rmnt thr edfi%essld, a

an 10 aghnot et dedivd t De Stehalrdéofipr - associ ated anti gen

or of a,part_thereof. 26, .The pharmceuti.cal .

CoNpoSi {klg))on %s ré“f%?i@en%% Nige ai‘“rﬁ)ﬂl%, q'\y %(ﬁ%es[ hg'ith the

bi ndi ngrealses aciytef ytak uider esctingerndtiondi niowes

cytoki ng.y el £asg,c2d; c Thecpgar fReEH! | ¢al CUROV A with

as clainmed in any of clarnms 1-26, further conprisin

a pharfRIRET cel | Yrackeptabt eaetd re®r (@hdp®r (Rh, an

(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

11. The pharmaceutical composition as claimed in claim
8 or 10, in which the nucleic acid of (ii) 1is
present in an expression vector.

12. The pharmaceutical composition as claimed in claim
8 or 10, in which the nucleic acid of (ii) 1is
functionally linked to a promoter.

13. The pharmaceutical composition as claimed in claim
8 or 10, in which the host cell secretes the
tumor-associated antigen or the part thereof.

14. The pharmaceutical composition as claimed in claim
8 or 10, in which the host cell additionally
expresses an HLA molecule which binds to the

tumor-associated antigen or the part thereof.
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20 adjuvant. 28. The pharnmaceutical conposition as
claimed in claim 27, in which the adjuvant is

saponin, GwWCSF, CpG cytokine or a chenokine. 25 29.

The phar maceuti cal conposiLiggsas claimed in any of
clainms 1-28, which may be used for the treatnent of a
dH&ﬁaSQUQQQ§W@Eﬁ5¢é@@i@Hleé@ﬁ?§§i990n°55?€ﬂ@&%@ﬁ in claim
expressjon of a tynpr-assocjated 30 antigen. 30. {%e

phar macett i ¢l & rTg’si £N6n 99SE| aF Pkl i $REIS$8S 29:hg n HLA
whi ch tm@&msleuﬂos/ogaggaé. B&n\/\ﬁﬂﬁg@ﬁcpﬂawacm&i@@i or
conposi gl o cl.ai e i n i,ch the disease is a

| ung tLﬁéﬁfb%Fﬁﬂggﬁﬁe?{ﬂﬁ%,a e PP AT tTHRTET o

nel anoma, a colon tunor, a gastric tunor, a

pargr eai £ ﬁﬂggmacéﬁkf$gitHHﬁ%osftiéﬁnQ% %ﬁgkmﬁd in claim
carci noma or, a cervical carcihoma, a - 12 colon

car ci nohdr ori® EWRY y t88r chRSkA. c8P1 Tewpresses the HIA

phar nHCI&cbllé@@leC@ﬁ@@%éﬁbﬁﬁl?lS clainmed in any of
clainms 1-31, in which the tunor-associated 5 antigen

conprises an am no acid sequence selected fromthe
griclp CHrsistarmgodutSkeal DodibosDel8n 45- c48imed- 66, claim

85, 90-97, 1300-102, 105, 1Q6, -116, 118,.120,,.,123
124, an%’l% 113%? 8 pa??’og% dé%%yét?@g t%é%%of@lfo s an
33. A methbgenfrr¢aghbsiagcal Hi sease characterized by
expressi on or abnormal expression of a tunor-

associ ated antigen, which nmethod, conprises_(i) . .
delibct (1P GINarTRiS o tCak| GOMBPEH tomeast G1einsdt ha claim
t unor - abspciiat edyhdrih g€Reor antigepaptetbreenly, cand/ ofs a
(i) dQ%egéégnigf t?g t unor - associ ated antigen or of

a part THETEoriCaRatorOti i gErR_e?Bn of an antibody

to the tunor- 20 associated antigen or of a part

t q@.GOfT@dﬁ%rﬁh¥%ug§E§g | QY s 1AL OXLC ATa s hiE! PRY any
| ynphocyt es_ which are speC|f|é)to the t URDr-
0f claims 8, 10 and 13-18, in which the host cell

is nonproliferative.

20. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody is a monoclonal
antibody.

21. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody is a chimeric or
humanized antibody.

22. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody is a fragment of a
natural antibody.

23. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody is coupled to a
therapeutic or diagnostic agent.

24. The pharmaceutical composition as claimed in claim

4 or 10, in which the antisense nucleic acid
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associ ated antigen or to a part thereof in a

bi ol ogi cal sanple isolated froma patient, with 25

sai d tunor-associ ated antigen having a sequence

encoded by a nucleic acid whigh Ls selected from the

group consisting of: (a) a nucleic acid which

CONPr i SESmpr 144 €i C4 acisd o %%%nce o°—f3| ecgedof rogphike quous

group cons stln 30 of SEQ I D NOGs: 1-8, 41-44, 51- 8

84, 1174 Ly9%s @ paFPeorn‘bCe]rf?%t PFd %k hepedhy (ﬁﬂr athe

nucl ei ctand - ads edii dydd | sthizegemd th the nucleic acid

of (a) under stringent conditions, (c) a nucleic acid

which is degenerate with 35 respect to the nucleic

adid ofThea) pbarpbyeubidal dcompnsdltdion ag$d odkiigled sin any

Conple”?Pta%YaIﬂsth? .QH%'?E@ ?§'d of (thﬁéb)tﬂé (%Lmor—
t ai ne

34. The method as cl ai in clalm 33,
121 derIRFOHCRONPRICSESN(i9T cBAt aPRitity ¥%%r%@610@F@§Pded

sanpl e wyt Ba.ﬁiﬂ pﬁ%ad’éﬂt@ﬁba{l ngsmppeetibap! Inhirdds tHe MHC
nucl ei c codi ng, for t unor, asi90|a ed anti

ot LAt HAET CRorRer SUT B eOEuRel Las dbeFhr BAPTess an
ant i gemlornde pactinthesfokaitio ttuneomrd$bocatosdt antigen

t he cy59t$ﬁe fégrg'pﬁéPg ¢l ymphocytes, and (ii)

det ecting rmatron of a conpl ex between the
agent and the nucleic acid or the part 10 thereof,

t'ﬁ%tl”%%eaﬁﬁ@fﬁé&@@tﬁ@él9§8m$6si9§oﬁaég EE@E%@E 1hh%la1m
antlbogy or the cytotoxic or I ynphocyt es.

35. The‘Tret hbll a¥ H:]él nedei nbéPQFﬁQSSCBPsgﬁ n wHitofytic

15 the geieeidb®Nahd/cONDEAESe § Oc@edeLhé Ofel Bade.

conpar abl e nornal biol ogi cal sanple. 36. The nethod as
clainmed in any of clainms 33-35, in which the di sease

| £ tharlct ephaeniabyue:kpaéssjampomtdrorabmsr mdlaimed in any

expressipn of { (o6 1T eTRfllen UMl Regddiated o

anti gens and Th |ch et'ection” conprises ectlo

of two RBharmrecwutral ty acRrgserEalilhg fC‘c?rrrsleﬁJa tapdopr an
nmore difdpiemttunor- associated antigens or of parts

t hereof, detection

28. The pharmaceutical composition as claimed in claim
27, in which the adjuvant is saponin, GM-CSF, CpG,

cytokine or a chemokine.

29. The pharmaceutical composition as claimed in any
of claims 1-28, which may be wused for the
treatment of a disease characterized by expression
or abnormal expression of a tumor-associated
antigen.

30. The pharmaceutical composition as claimed in claim

29, in which the disease is cancer.

31. The pharmaceutical composition as claimed 29, in
which the disease is a lung tumor, a breast tumor,
a prostate tumor, a melanoma, a colon tumor, a
gastric tumor, a pancreatic tumor, an ENT tumor, a

renal cell carcinoma or a cervical carcinoma, a
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25 of said two or nore different tunor-associated
antigens or of parts thereof, detection of two or
nore anti bodies binding to said two or nore different
tunor-associ ated antigens ori4ge parts thereof or
detection of two or nore cytotoxic or T 30 hel per

|ynphocdéﬁ§ns@§féfh@m£OérsélﬂaﬁMQrQrchéfnoﬂéfferent
tunor-associ ated antigens. 37. The nmethod as clained

in any of clains 33-36, in which the nucleic acid or
t I .partthd hph&eﬁlatéueﬁcdﬂst e i ikt aa§0|c)l%li§{e@3tiﬂe any

probe ch brl S speC|f|caIIy 0 id nucl
aci d o\r/\é] Clsaalntlzls pglrt herdbf "H3gh ﬁ%‘ “met H8§ a§SSOClated

CIaInedamhl@¢@lﬂp@@rlsﬂsmhmcmmﬂnp -ad® sequence selected

pol ynuck goh i ghee F’(ﬁP@g%gQS?éiﬁﬁ nd SEAsRRcen quog :9Q_ 19, 45-

cont i guous nucl eot | el Cc aCI

the tunbf-a88okPat 84, atlFen. EpQﬁﬁOahel%%théQGaslll 11e,

clai mediig, any20f ciagjs 88436, aha Whkch3the pucheire or
acid or . the gart thereof _is  detected by sefectlvely

anpl i fyFHgt S AUt erfeefacid or said part thereof. 10
40. The nethod as claimed in any of clainms 33-36, in

Wh§3Ch el?%é"f%)(ﬁ 8%8(&95§%%g1%nt 'ageéll ! O%spee gﬁ,ﬁ%ﬂ gerlzed by

he par ereof aréin a co Iex W
rml ecul &Xpuss gion Ther nettouressl clexinned sirere| &ifm 40, tiumor-

whi ch theso MG a@! et Seh 5 @mlélmn@ak@&%&npégseéfhe

met hod as claimed ipn any _of clains 33-3

in whi cht he Q%ﬁ%ﬁt%%%o@fa?e@qﬁ%ﬁ%ﬁﬂﬁQﬁd2®h%%% 58??5 for

t her eoftHes ei@ctathdtsi pdnmtiddHodyr HFndi part thereof,
speC|f|cA/ to said tunor-associated antigen or to

sai d paf% thereof. 43. The nethod as clained in any of
cl ai ms (33-)36,derecbomhoLhthéetamdbibadyotsadetieahedgen or

using g,4ry Ogﬂf’c e ecgc{ SNP d}dl ng specifically to

said anti bo or determ ning
regr esslidr,) d@%?%%th@n o%%eta@f angikedge to the tumor-

char actydzath dvy eHiiRRs] Uty Af 3D FINOTITR r LIPTr BRI ON
of a tunDr associ at ed "anti gen, which, net hod conpri ses

moni t or§iYg a L&RPFELE? om @ cytotoxic or T helper
lymphocytes which are specific to the tumor-

associated antigen or to a part thereof in a
biological sample isolated from a patient, with
salid tumor-associated antigen having a sequence
encoded by a nucleic acid which is selected from
the group consisting of:

(a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting
of SEQ ID NOs: 1-8, 41-44, 51-59, 84, 117, and
119, a part or derivative thereof,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b} or (c).

34. The method as claimed in claim 33, in which the
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patient who has said disease or is suspected of
falling ill with said disease, with respect to one or
nore paraneters selected fromthe group 35 consisting
of: (i) the amount of nucleigy,acid which codes for

t he tunor-associated antigen or of a part thereof,

(i) tluggygg&gn(goﬂ s ddH10T - associ ated antigen or of
a part thereof, - (|||% t he amount_ of antlbodles

whi ch biind toc?%Eac’f*Jc%r RS o QLR IRE LR gt o th an

part theyeaof with &iwastbpe@ﬂﬁﬂ@ilp§ eyt eh¥t hecQkeic acid
cytokln el easi ng re speC|f|c for %
opT ato the

ol et BUEaTe B EhE Fimor- Adsociared A

part t hergof thadeoén WHC'WDéG¢MM@rﬁﬁﬂS¢Clated antlgen or
AgRo A8E N d

;u232|e,c ;g§; V\hq{}ﬁJ 'S Seﬁ%%?Qﬁﬁ%f%ﬂﬁ?%ﬁﬁaﬁn%ﬁ;e@ o> the

consi stAHPT*1q Hr & NMelree HErRhagiteds corpti ses a

nucl ei c(igoi d dé@eé@ﬁ#@nﬁﬁesﬁbﬁﬁbﬁﬂoﬁr851Eh%o&bQ%R between
consi sting of S§9 I D. NOs 44, 5]1-59, 117,

and 11D a?ﬂwl§eﬁ|v%u?%%+%ofac%ﬂ) QTnuthsi cpart
aci d WmhﬁrdqﬁwldheeSumbthaEbec1auehmahﬁﬂgdﬁC$r(ahe part

d d 1 ¢ _aci
dﬂlgL ﬁé egggefgﬁgléﬁéigg S§%C§ﬁ? C?ﬁgLﬁu%Fe P& AcPglper
of (a) lamghocytam (d) a nuclelc acid which is
conpl ementary to the nucleic acid of (a), (b) or (c).

20 45. The nethod as claimed in claim44, which
colpri S RN AP ngLehBePalBmetlérirs)3d PR #frsin which

Saﬂp:eﬁﬁe Eﬂéﬁééﬁ%ﬁﬁﬂrﬁslncémpﬁr@@ddtﬁ aaﬁﬁéﬁb?ﬁn in a
sanple at a con int tinme and | iC e

cour se GP airii%’ a‘%@]l §°Ju°gt Frfited n]ceomaarl ng the

two 25 sanples. 46. The nethod as clained in claim44

or3 A5, 1k Wakhoqt Be d1S83RY 'ﬁlcgﬁga%tferélzaelqn§y33 35, in

expressi on or apnormal expressi on

di f f er stti @0 Ehaodiseass at%d chatiegdes iasd i by weixpression
moni t 0rdNYabROPRELS &S gRIY 418 NG £(idwd herammad  ofi frW@ent
or ”Dr%;%%%!%é%é¥¥5¥2d antigens and in which detection
comprises detection of two or more nucleic acids
coding for said two or more different tumor-
associated antigens or of parts thereof, detection
of said two or more different tumor-associated
antigens or of parts thereof, detection of two or
more antibodies binding to said two or more
different tumor-associated antigens or to parts
thereof or detection of two or more cytotoxic or T
helper lymphocytes specific for said two or more

different tumor-associated antigens.

37. The method as claimed in any of claims 33-36, in
which the nucleic acid or the part thereof 1is
detected using a polynucleotide probe which
hybridizes specifically to said nucleic acid or to
said part thereof.

38. The method as claimed in claim 37, in which the



10

15

20

25

30

35

whi ch code for said two or nore different tunor-

associ ated antigens or of parts thereof, 35 (ii) the
amount of said two or nore different tunor-associated
antigens or of parts thereofi,,(Lii) the anmount of two
or nore anti bodies which bind to said two or nore

differ lﬁdﬁEMeo@ﬁﬁ@Cpﬁé@Q 8Bhbe¢88s0M Y PMEASe of 6-50
t her eo and/or - 124

é t he an?EQt of two or nore
cyt ol ytqW IHIUR RAREEP RS R FGeI PECIRt ¢hagie coding
speci f ifiodf dthe o exess detavwseh aadihbdo or nore
different tunor-associated antigens or of parts

thereof and 5 WMHC nol ecul es. 47. The nethod as

cl¥ nmedlien m@yhod ebaiatsqubdieini anywdifchcldienanddnfé, in

of the puclei cE:h%C' gu@ie?fs theiq pQJLI ther eﬁf\%\ﬁf;:ihthereof is

moni tored usin ynucl eot 1 de frobe , _
hybr i di%adse ﬂolyCafsﬁ;]fetcélgalla m bfyingi Bakd saugleic

part t herepfor %lan”t%f]{_etm&sf claimed in claim47,

in which the polynucleotide probe conprises a

sequence of 6-50 15 contiguous nucl eoti des of the
nuﬁ]eiCNaxiMethdngsfdﬂaﬂMEdtUmDangssﬁrielaﬂnanBBgeﬁ in

49. Th%ﬁémoghgsg%lnt%knggsio 130% 40T, ﬁ;‘egf ?‘ﬁeégo der&ected

whi ch t'he anoun e“Ruclerc acid or

t her eofot sthenbestedhorend] exte vehy a amma ey n‘gl‘slal én MHC
nucl ei gu@dd; . sai d part thereof. 50. The nethod as
clainmed in any of clainms 44-46, in which the anmount

of the tunor-associated antigen 25 or of the part

t her eofThes meahbar%ds usiagmed iantéhwoily kondiing which the

speci fi |d t unor | ated antigen or said
vore ¢ pifeatol Sttt R A RO AR Sy of
cl ai rs 44- 46, in 30 which the anobunt of antibodies is

nmoyy t or u 0t pept di ng: -
IS ek 9k o, BECLELA, PERL L, Ok Plips 29-36 anc
cl ai msd40n4 y igf @haq:lmstm—%umpﬁ agsoghptRdt hantigen or

amount fe C>ptaqltyt tﬁe@éo@ytj@é" R teRIRRAS aglEPceérh S dntibody
nmoni tored using a cell g&fsentlng the .conple t ween
t he tuﬁﬁ&n ing~ specific sald tumor- assoc1ated

antigen or to said part thereof.

43. The method as claimed in any of claims 33-36, in
which the antibody is detected using a protein or
peptide binding specifically to said antibody.

44, A method for determining regression, course or

onset of a disease characterized by expression or
abnormal expression of a tumor-associated antigen,
which method comprises monitoring a sample from a
patient who has said disease or is suspected of
falling 1ill with said disease, with respect to one
or more parameters selected from the group
consisting of:
(1) the amount of nucleic acid which codes for
the tumor-associated antigen or of a part thereof,
{(1ii) the amount of the tumor-associated antigen
or of a part thereof,
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associ ated antigen or the part thereof and an MHC
nmol ecule. - 125 53. The nethod as clained in any of
claims 37-38, 42-43, 47-48 and 50-52, in which the
pol ynucl eoti de probe, the anjjbody, the protein or 5
peptide or the cell is labeled in a detectable

nmanner . (54.) Thge MBMBAA ta% €l #hFESod e §! FhNB3, blrﬂi to the
whi ch the detectable rker is a radioactive marker

or an UHUTAFL IR EHEMIRF fe st IR FRRIL i and
any of @hai the3Zardunt Nof wWeyeblybecsapke tekipki-9@9 easing
body f I ui /o dy._tissue,

treatlﬁg g gpgegéécghéFﬁ%t%??%%El%yéoékﬁ1egg?gﬂeﬁrbetween
abnor ndlheexpressiags ofiatedinont igesoer akedaant ithemeof and

whi ch nif hegicompyic3Rg o ,adg NI St rt%?ﬂo‘}na fso%lated antigen

phar maceut i cal conpositi‘on as 20 alne
cl ai ms MRVINY s3j 8SHURDES 8§§@éﬁ§téﬁ’éhtm@@heh@vﬁﬁgdaWthh

sequendcies elastatk Py Pom N e;mq&u%mﬁﬂmgs $el ect ed
conS|st|n nucl ei ¢ aci

fromth ro

whi ch c@ﬂgrﬁggé A el 3F L a%pHCéZéOQBEbEﬁEe s@P&gFé& acid
fromiﬂﬁeqyenqﬁ(ﬂnﬁneﬂemgfndeEKp tPodBscohsB8st4dhgddf SEQ
51- 59, 119, r riv ve
thereoﬂﬁﬂ(g a ndgfelé%aé?d &if §hyggldlggg Wil the?r 2
nuclel@Qﬁﬁ(Pﬁﬁd%QQVQﬁwkﬂ tgteiamfent conditions, 30 (c¢)

a nucl e acl d hiidhd S agengiAls, g@mroqmct J8h the

the nucleic aC|d of (a) or q&ﬁ a nucleic acid
whi ch iMISHS éfehit % t elmﬁcqrelrrtg%t‘r FYrditgons,
(b) or (m). a:’>5 rﬁ?cleﬁcfmti@_tbOfwlﬁ.I@mlﬂl dt—:@@ﬁ@ilalﬂ@ Ofyith

AREIE R SR A N P
whi ch hﬁthaﬂ @mmb$lseecadnmhushemsup@mpkwmemDMyy to the
l_OI ggl(sngmctl%istala%itdjrgnf-(aas)s,ochﬂtecﬁa{g)l gen or to a part
45. The method as claimed in claim 44, which comprises
determining the parameter(s) in a first sample at
a first point in time and in a further sample at a
second point in time and in which the course of
the disease 1is determined by comparing the two
samples.

46. The method as claimed in claim 44 or 45, in which
the disease 1is characterized by expression or
abnormal expression of two or more different
tumor-associated antigens and in which monitoring
comprises monitoring
(1) the amount of two or more nucleic acids
which code for said two or more different tumor-
assoclated antigens or of parts thereof,

(ii) the amount of said two or more different
tumor-associated antigens or of parts thereof,

(iii) the amount of two or more antibodies which
bind to said two or more different tumor-

assoclated antigens or to parts thereof, and/or
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t hereof and coupled to a therapeutic or diagnostic
agent, said tunor-associated antigen having a

sequence encoded by a nucleic acid which is selected
fromthe group consisting ofj,» (a) a nucleic acid

whi ch conprises a nucleic aC|d sequence selected from

the group,conshstido@ie SER RN Iv@rAlARholytic or
51-59, 84, 117, and 119, a_part or derivative

t her eof CYEBF1ReRGEL&RE1REI § \IRIH HYbYGlii 988 WPERifhe for

10 nucl ebmpaekdsof bé&)veéﬁdeéaiﬂfl Rgent ogongiokieONgi flfe)rent
a nucleic _acid whic

¢ enerate\M?§1 reggeg# to d
t he nuclF&f"¢ aéFHOS%aEgé B SaF (W) BAhbdl SPEr§REqan

whi ch i ¥HCompl.epvhtary to the nucleic acid of (a),

(b) or (c). 15 58. The nethod as clainmed in claim42,

50 or 57, in which the antibody is a nonoclona

arftl bodhe Fuetig ast kddimed| 1 nedyi wiclaiawmD, 450465 in

57, inyrAGmhiel theodt i BedtHs auehelBrifLcfd or of the
humani zed an%|b0d¥ 60. The nethod as claine

clai m PATGOEBRTEST 1P BARLROFRE &stiody P§g5nuCle°tlde
fragnendradfe a natohal hythriahiddwdy spetifAcaetiod ©6 said

treatin Caleoagl ecnltd havi g a dlrsteacsneo%ech@r acterized by

expreSS|on oF~ abrior ma expr essi on
t unor - aSSOCIated antigen, which nmethod 30 conprises:

(igg renmd NgeBnSaMRIse CPMALA RY | ATIHEr gact Il\ﬁe wl‘fﬁcl:llisthe
fron1sa|d patient, (ii) contacting said sahple wt

host c@qlynigpheaisidny REPRE t GRBPYA§SECicat TRNENFYeAL o650
a part c&&ﬂghﬁf@fnu@néi@fl@@gdb@ e Wietef@Vakid coding

producti on cytol ytic or C e-releasing T cells
agai nstf aﬁqbe %‘%‘?ry %eo‘?eﬁﬂnfr FEH or a part

thereof, and (|||) |ntrodu0|ng the cytolytic or

CyfpKi ”ﬁ} I{'rét? ofiehgasiy ré%m-léace:l.lllsiabgt%ft he, patd 95‘2 h@ in

an ‘anoun 2Bl &°f or ysing ce expressing th

t unor - Wthh the amount of the nucleic acid or of the
part thereof is monitored by selectively

amplifying said nucleic acid or said part thereof.

50. The method as claimed in any of claims 44-46, in
which the amount of the tumor-associated antigen
or of the part thereof is monitored using an
antibody binding specifically to said tumor-

associated antigen or said part thereof.

51. The method as claimed in any of claims 44-46, in
which the amount of antibodies is monitored using
a protein or peptide binding specifically to the
antibody.

52. The method as claimed in any of claims 44-46, in
which the amount of cytolytic or <cytokine-
releasing T <cells is monitored wusing a cell
presenting the complex between the tumor-
associated antigen or the part thereof and an MHC
molecule.
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associ ated antigen or a part thereof, said tunor-

associ ated antigen having a sequence encoded by a 5

nucleic acid which is selected fromthe group

consisting of: (a) a nucleiciggid which conprises a

nucl eic acid sequence selected fromthe group

consisting of SEQ ID NOs: 1-8, 41-44, 51-59, 84, 117,

a 119, a 10 part or derjvative thereof, (b) a

n[}g'ei Iheci gelodh Agbrtheed wilth ARY ‘Htlcl"e‘i)%l%%i $7-38,

3}1_ (ﬁ) _4mdmd , strigngent cr:]csndi ti 0ps+5L¢) ha iucl eyei8gi S the
ich is degenerate wt respect to.t nucleic a

of (a) poorl%'ﬂi‘i St % P ng%?e?EgéBngm%ﬁ pgotein or

conpl emmntarde t ort hehe neelldi ciacildhbaflgd) in( by detectable

62. Thqvﬂﬁhgpp as clainmed in claim®6l, in which the

host ce reconbi nantly expresses an HLA nol ecul e 20

bi nding to the tunor-associated antigen or to a part

m_ﬁf.ﬁOITh@BﬂeE?sdnﬁéﬂoaéaﬁm@a aii:?ﬁ"v‘dcie[‘irﬁ' aBMm 62 H@ﬁlg\ich the
ic e 0 ce ndogenous Xpresses an

mol ecul ¥ EF 1 nﬁ‘affgetrheli uﬁorg%‘g%‘g%'%%%%l BRTikgen oF an
to a pardyniemenfke4. A nethod of treating a patient
having a di sease characterized by expression or

abnormal expression 30 of a tunor-associated anti gen,
wiich rthodetbodprissesiaifigd | denehfyiofy @laies eB8-54, in
aci d WihehvH ScheXBhABIED dhpGaldes 'f‘il‘??dwbhaéé@ Body
di sease,, said nuclelc acid being selected fromthe

group B5Whsisting of: (a) a nucleic acid which
conprises a nucleic acid sequence selected fromthe
group consisting o EQ_.I.LD NOs: 1-8, 41-44, 51-59,

9588 7 55080 &% ThEhe 186 o (VatRsE 1FRAERrEoriang by
(b) a mrpdmissiam d avhi dbriopraldi zepreddidrhe ofnua eitemor-
acid of ; Sstr] congdj t Lons, nucl ej G .
acid\Mﬁ%§??% é%ene%% %Sgﬁth ?géggct P%%%ﬁg nuéé&é%lses
acid(ﬁadm%niﬁtKiﬁéomn@f a pharmaceutical composition as

claimed in any of <claims 1-32, said tumor-

associated antigen having a sequence encoded by a
nucleic acid which is selected from the group
consisting of:

{(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

57. A method of treating, diagnosing or monitoring a
disease characterized by expression or abnormal
exXpression of a tumor-associated antigen, which
method comprises administering an antibody binding
to said tumor-associated antigen or to a part



10

15

20

25

30

35

5 (d) a nucleic acid which is conplenentary to the
nucleic acid of (a), (b) or (c), (ii) transfecting a
host cell with said nucleic acid or a part thereof,
(iii) culturing the transfec{gg host cell for 10
expression of said nucleic aC|d and (iv) introducing

the hosthRlds £Hd b @XtddCto &hEBSQEpéHEQCt Be RPabigeRltic
in an anmount suitable for increasing the inmune

responSFEY it he® Pt | eTHMRE-23FPS 258 dci aRBYIGRt hhERdNg 2
di seasesediferfie  Torecomddiotb s @Ianﬁeﬁeia chaith 64hich 1is

whi ch f erbq{%d C itshes rdent [ f tln M—|C% nol ecul e

present ng UTTDr = 45 SO |ge or-a part
t her eof (& )\Matnu¢k£rmsacnélWhea@resmpngsehealdenﬂeﬁcedcid

MHC 20 g@hse%@ gaﬁeeesae@&gggtglaeg&uﬂgr geﬁé%k%gggf SEQ

ant i gen_or part her eof

in clalﬁP64“E? 65781 n Adiddh  PheSPnmbde r&kpons@d 119, a

conpri spsré BrCakkikaspoBsenekreo?d a T cell response.
67. The t hod as .cl.ai ned | claim®66, .in whlch t he

i mrune sp&hs@99§%%Gr(ﬁﬂH r &0gGhs e NYBigaiigagy With the
product nonleficcatobybifc (el uydeklBEriebeas|ngnalﬁﬂons,

cell's whl )Chfﬁr%uiﬁ%ﬁé'(ééfﬁ L8 8 ?St igel %generete with

presenting the tunor-assocrated anti gen or
thereofréﬁpgsécﬁp|éhﬁoﬁu§ébﬂ§ éﬁlﬂhéfpéﬁleﬂI Whlehand

eXpreSSciheeiuﬁ@éléﬁéoﬁbﬁﬁe%hﬁ%%'Qﬁﬁ OmPLPREdtary to the
t her eof . 35 . The nethod as clalned in any of clains

61-67, PI'HC ﬁﬁFcﬁCPHeoﬁoéﬁ cellPd Fe (Rdnproliferative.
69. A nethod of treatlng a di sease characterized by -

1 | .
raer s SRR S A e d N OR R cher BEEE 57, in
i dent i fwhiimg) dgld sarftridmdshel pat imemtoalial axprlesdy .

abnormal anobunts of the tunor-associated 5 antigen,

(iig isolating a sanple of said cells,
59. The method as claimed in claim 42, 50 or 57, in

which the antibody 1is a chimeric or humanized
antibody.

60. The method as claimed in claim 42, 50 or 57, in
which the antibody 1is a fragment of a natural
antibody.

61l. A method of treating a patient having a disease
characterized by expression or abnormal expression
of a tumor-associated antigen, which method
comprises:

(1) removing a sample containing immunoreactive
cells from said patient,

(1i) contacting said sample with a host cell
eXpressing said tumor-associated antigen or a part
thereof, under conditions which favor production
of cytolytic or cytokine-releasing T cells against
said tumor-associated antigen or a part thereof,
and

(iii) introducing the cytolytic or cytokine-
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(iii) culturing said cells, and (iv) introducing said
cells into the patient in an anount suitable for
triggering an i mmune 10 response to the cells, said
tunor - associ ated anti gen havisg a sequence encoded by
a nucleic acid which is selected fromthe group

consi stdeN@asafig (8) R1NUC| Bh€oa&hé Wh€Ne£OMMK S&F Amount
nucl ei c acggﬂ_15 seqéfnce sel e Hgd fromthe 8r§ip

consi stiHg 3T SSEEPT| OF Ns29 156 1141 - 94PrggsEnd gale 1 fypmor-
and 11@ssaocipgerdd antdegewvadvrve tdwerteofhefdyf a aatcleitamor-
aci d 's%&yaq{e!odlﬁ‘é%ﬁ hhgggn nlédseé %Cc!ed é)rgcéélﬁ):d by a
under stringent andl% ons, ?c) a nucleic acrd

whi ch iidegehesgtie wwhhchr espectelecte@ nirdrei checi group

of (a) Yndieimpd«d) a nucleic acid which is
conplenentary to the nucleic, ,acid of (a), (b)

or (c). .
25 70. Fe fethid Y 3@t dethih aRyMBF LEF8i A BSL64C acid
inh_ghisbqhbﬁcdgsea?etéa @abgethe7@roApWEthdsQﬁng of SEQ
I nhibltLpg e devel opnent, of . canger n ati_en
whi ch ngﬁhagﬂ%ongr§5e§q§gﬁ’nig€e$§h98f0 aﬁlszé%¥#v%19’ a
anount péra phadeed®ativel theoepdsition as clained in

any of @lal 1 1734.¢ 142, _aﬁ}}% MRS, ag HAIBLd N AR  the
of claims 33-71, 1n which the tunor-associated
ant i gennNBBAPLFsasianoss (awi HBdaEi 8tEéRdEREe COBPAEL SRS,

fromthe)grup neonsi st i 18 @f PEQ-hD NS5 48gé8erd?2e48with
60- 66, 85, 90-97, %00-10 . 105, |

06, %1i-1 6, }18,
120, 12565P§5k tQn§he3BuEseicaagdf Obr (gér Prat'Pde and
t hereof(d) 1B0nudBeid nudtbewhiati d,s sebwsledefitonyt be the

group cgnsiksting .qf; ( a | eic id which
conpris@gc%eﬁﬁcggﬁg 8§i3%)ée3§2n§5 égﬁécted fromthe
group consisting of SEQ 5 ID NGs: 3-5, a part or

defd vatjpye hQ@ES&f ad b212i ReE! §nC @CI G WBHCN in which the
hybri dizes wth the nucleic_acid of (a) under
stringdtstcor@lti §R§COMPENagthycISRE &SSP vt cHLpsmolecule

degenemstreiid htor espectumertbesodtheice aghthi @én (@) Oto a

(b), a%%rt thereof.

63. The method as claimed in c¢laim 62, in which the
host cell endogenously expresses an HLA molecule
binding to the tumor-associated antigen or to a
part thereof.

64. A method of treating a patient having a disease
characterized by expression or abnormal expression
of a tumor-associated antigen, which method
comprises:

(1) identifying a nucleic acid which is
expressed by cells associated with said disease,
said nucleic acid being selected from the group
consisting of:

{(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,
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10 (d) a nucleic acid which is conplenentary to the
nucleic acid of (a), (b) or (c). 74. A nucleic acid,
whi ch codes for a protein or polypeptide conprising
an am no acid sequence 15 se{ggted fromthe group
consisting of SEQ ID NGs: 10, and 12-14, a part or

derivatipje thengRfleitd. a%lroeCWH@d?lan%y@qurze@Mw1th the
nDIecuIe ich cogprlses a nuclelc acid as cl.ai ned
2

in clai A93eoF 291d28T74a) THRARECShbi-RIRR LDRANABESLHSe
as clai(ed ian ahwdlneidS,agdd chwhscie Vest OHegéferdiie  with

reconbi nan nmol ecul e s cl ai d i.n cIa|n1 76
in whi cﬁe?ééggg‘é olrcg s"HCIRIE) SGag 8F OF ) a (87, "8na
bacteri@bhagernmmeHMeacedowbunanuSJWbmmﬂemmeaag to the

cl ai medyj,p) any ledcggl ) 75+ gz owhicgh further

conpr i ses, expressi on O 20hL 10 sequenées controlling
expr essiidn of t¥HesS £l RY caadiept 79¢1l Fhavitdc ofdi Aanucleic

DNA nolggyaeo@sac argednhkReslfai m 78, in which the
expressj, eque

t 5 |
het er ol con I?%ﬁl%%clgggsagfapsgﬁ?gggﬁoggo 5 g%ll for

whi ch cenpresesoa nfickeiid aucdeas aclidi, naedi n cIa|n173

or 74 of3 qggqﬁlnggg uI claj in
of cl ai rrqu7§ o Dg!?‘ The Ccost%e?i gos]fnggél rre%l%kéaLCt
in cl ai Bfhgpeofhinho thet hetiesdlipinses ampuoteiseigebde for

coding fgrrafsihsd ¢! eShhBned @e?sp&qé’é' Ot-gi Ne 104 patlent s
polypeptlde whi Ch 1's encoded by nucl eic acid

cl ai medSfhlE| apRPeaated, WAFBrBP§|ﬁléﬁaﬁélypeptlde
whi ch conprises an amno 10 acid sequence sel ected

fr roup, consisting of , SEQ
12-714, h@‘ aIP‘? ?8 &Fi ﬁg-‘\}‘b t hr gg]alm84641 ngch further
i mmnogtamnrﬂfsrewgrredemﬁ fyhegprast eMACOMO L&ciphd y pepisiete ing

as cl aiyppd ul r6labLE2 At B3 4Bt gdn ﬁsntpsagttwgufreof

protel n or peptl e as clai ITE a| m
whi ch Biidds Fﬁeh & cell expre551ng the identified MHC

molecule and presenting the tumor-associated
antigen or a part thereof.

66. The method as claimed in claim 64 or 65, in which
the immune response comprises a B cell response or
a T cell response.

67. The method as claimed in claim 66, in which the
immune response is a T cell response comprising
production of cytolytic or cytokine-releasing T
cells which are specific for the host cells
presenting the tumor-associated antigen or a part
thereof or specific for cells of the patient which
express the tumor-associated antigen or a part
thereof.

68. The method as claimed in any of claims 61-67, in

which the host cells are nonproliferative.

69. A method of treating a disease characterized by
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HLA receptor or human anti body. 20 86. An agent, which
bi nds specifically to a protein or polypeptide or to
a part thereof, said protein or polypeptide being
encoded by a nucleic acid _sg¢hgcted fromthe group
consisting of: 25 (a) a nucleic acid which conprises a

nucl ei Cemﬁé:issﬁcﬁquweé’zﬁicﬁ&ﬂaqd ferxqmets*sa_ OW¥ a tumor-
consi stin 51 59, 84, 117,

and 119° ?%é%ﬁHQﬁﬁﬁQﬂﬂﬁ%&FQ d GHIPLL$RR ei ¢

aci d whiigh hybaiemittéylmgthcéhrs 30 dmic e Qmé:d\;dgﬂ‘t (&hich
under s t on cleic. aci [

i's dege%gkgggg %ﬁQ>P%g'e%?o?ﬁg?heq#u%?%lguggrdagﬁoféfted
or (b),aahdged)y a nucleic acid which is conplenentary

to the JHHC|ei§oP§t9n€f (§%%pi@)09rséfa c8p187. The
agent as claimed in claim$8 , he protel n or

pol ypeptiide c%%%??%%%gaﬁaéﬂ1ﬁ%l%%tdangequence sel ected
from t hewgr oupneodsisihdg safi dSER 11D Neso Hhld, p4bid8t in

60- 66, 85, 90-97, 100-,10 105, 106 111 116

118, 1267 155°Uf%,. éi%(]]t% 1%%“ a-ph7e b der Plat iHpune
t her eof re8gon¥he agenttres ctalhed i pattai uBdrensdociated
whi ch i nt§ﬁ§ %&Hﬁ Ya 8? %Jgﬁcggeéﬁcoadseam Bkg}aag cleic

claim8 I's a nonocl o
chi meri 8Cée il sl SahﬁpbédyﬁﬁpmiEh%gﬁﬁﬁupoﬁoaﬁlstlng
anti bodygf.10 90. An anti body, which binds selectively

bart trdeor B4t (Fr5S AR fORBEFEC b BHPGR.C acid
sai d prséquanoe sphkypept fdemotheaigdopdr tohlBésedhg of SEQ
2l one’ and ST BBl et mor Jpent i aebel b eACEuckL: 3
by a nuphétcOradeulyete&Eedhérenfthe group consi sting
of : (b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,
(c) a nucleic acid which 1is degenerate with
respect to the nucleic acid of (a} or (b), and
(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

70. The method as claimed in any of claims 33-69, in
which the disease is cancer.

71. A method of inhibiting the development of cancer
in a patient, which method comprises administering
an effective amount of a pharmaceutical

composition as claimed in any of claims 1-32.

72. The method as claimed in any of claims 33-71, in
which the tumor-associated antigen comprises an
amino acid sequence selected from the group
consisting of SEQ ID NOs: 9-19, 45-48, 60-66, 85,
90-97, 100-102, 105, 106, 111-116¢, 118, 120, 123,
124, and 135-137, a part or derivative thereof.
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20 (a) a nucleic acid which conprises a nucleic acid
sequence sel ected fromthe group consisting of SEQ ID
NCs: 1-8, 41-44, 51-59, 84, 117, and 119, a part or
derivative thereof, (b) a nughkgic acid which
hybridizes with the 25 nuclelic acid of (a) under

stT3 ngentngOnsli ¢ | 054, (§¢18cHbg! ekemachd @Qbﬁﬁ b%n31st1ng
degenerate with respect to the nucleic acid of (a)

(b), aftF{d) a nucleic acid which is conpl enentary to

t he nuGia(Bfﬁﬂ@ﬂéﬁc(é@ld(bhlﬁh é6mpr39e81a fheleic acid
ant i bod s _claine prote

or pon%e%PFagecgﬁp 8@ zﬁogn,ﬁg ggpap §8&5éﬁ5 ¢nd B s
selecte@DfN@n1tBe5greupacbnsmsﬂemgvat1SEchbleN€s

9-19, 4@348 6Q1me§:5 a%@7’w%%?x3é%f§%ljz%% jﬁl(_)@ch the

111-116, 118 120, 123, 124
deri vat PVElener asid 93 (?heuaﬁﬁﬁbééylége@ﬁapﬁédlﬁﬁons/

cl ai m 9Q:)or an,mli\lﬂlé?ib | $c8d MORREERNAL g CH'eG%h'e@:aQ'é with
hunanlzed antl

anti body°® §5Cta 80ﬁﬁﬁgﬁ?gfﬁépmégﬁgag%adégt055(PIalﬁQ@
in any @f) o annsl&be88cadd amiamt iiwdyomslehent®dyi Bo the

any of gﬁghgggsaggdggfagggg gpzrggqu%c or diagnostic

agent. conj ugat i med claim93, in
whi ch the therapeutlc or diagnostic agent is a toxin.

10 £05. M kidcifare dgkegt i NgnheXRr esshoy Ofof‘brhorﬁotein or
expression of a tunor- assocj ated antigen, whic Kit
conpri ¥ YRERIICS orCRRRERII RN () ofMiAE nachei c seaugnce

whi ch codllesctfed fhem thet @If@ﬁpam&uaitqdugar&f ganOEDofNoS

a part thereo ii) of t tuno associ ated anti
or of adqarat 2g:rle%(f (péﬁet) (HENEE R TRt 1nd
to the tunor- aSSOCIated antlgen or to a part thereof,

angy or éxﬁéééﬁbf“a T COLA SoWNRGR ﬁBfengg'fhﬁlcﬂrc%mprises
conpl ex et ween the tunor-associate anf|7g
part @& nucleic acid as claimed in claim or 74.

76. The recombinant DNA molecule as claimed in claim

75, which is a wvector.

77. The recombinant DNA molecule as claimed in claim
76, in which the vector is a viral vector or a
bacteriophage.

78. The recombinant DNA molecule as claimed in any of
claims 75-77, which further comprises expression
control sequences controlling expression of the

nucleic acid.

79. The recombinant DNA molecule as claimed in claim
78, in which the expression control sequences are

homologous or heterologous to the nucleic acid.

80. A host cell, which comprises a nucleic acid as
claimed in claim 73 or 74 or a recombinant DNA

molecule as claimed in any of claims 75-79.
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t hereof and an MHC nol ecul e, said tunor-associ at ed

anti gen having a sequence encoded by a nucleic acid
which is selected fromthe group consisting 25 of:

(a) a nucleic acid which conpgises a nucleic acid
sequence selected fromthe group consisting of SEQ ID
NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a part or

deri vatjve thereof, 30 (b) a_nuclejc acid_which ,
hybri diZ¥s \MQ%tr?éal?jnua i Sl or ifa) SdRder 80, which
st ri ngeiir tdondi ddnhsi, s€£)a anteie £¢ Caatd dcwlii ol FSr an HLA
degener 1€ 'fgl respect to the nucleic acid of (a) or
(b), an ](d¥ﬂa nucl eic acid which is conplenentary to

the 35 nucleic acid of (a), (b) or (c). 96. The kit

a | ai Kp.chaiin 9 ' [ t ; ents f

dzstzé'ct ipgﬁgg?{a?%}el ,nduycl é?%yg%%i%fch%l.ccggeggfgp%troﬁeed by a
t unor - J8X0G et AF htayehl prmed i -cligm Bart t her eof

are nucleic acid nol ecules for selective

aqg{ification of said ﬂucle'cdacidh.97. The kit as ,
Il med® iRt 96, PPhYRAPLhAE heW R ECR EPEPEL§EFgan amino
nol eculaesid osegekacti vwe laagddd | €admonthaf gheupudodisd sting

acid c rd en o] -50_-¢onti S . .
nucleo?ﬁgégﬁgff?ﬁ§8%Uc¥§fcgggiggm%?bhg ggggsofogeﬁﬁgatlve
t unor - d&9wKR8@t ed antigen. 10 98. A reconbi nant DNA

nol ecul e, conprising a pronoter region which is

derjved froma nucleic acid sequence selected from
t et gr gth coRBVECRRG 6T SEERIMENNOs ©f1- gthgl- protein  or
51-59, @A ydepthidnhsllOaimed in claim 82 or 83.

85. A fragment of the protein or polypeptide as
claimed in claim 82 or 83, which binds to human

HLA receptor or human antibody.

86. An agent, which binds specifically to a protein or
polypeptide or to a part thereof, said protein or
polypeptide being encoded by a nucleic acid
selected from the group consisting of:

(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to the

nucleic acid of (a), (b) or {(c).

87. The agent as claimed in claim 86, in which the
protein or polypeptide comprises an amino acid
sequence selected from the group consisting of SEQ
ID NOs: 9-19, 45-48, 60-66, 85, 90-97, 100-102,



10

15

20

25

30

35

88.

89.

90.

91.

92.

- 132 -

105, 106, 111-116, 118, 120, 123, 124, and 135-
137, a part or derivative thereof.

The agent as claimed in claim 86 or 87, which is
an antibody.

The agent as claimed in claim 88, in which the
antibody is a monoclonal, chimeric or humanized
antibody or a fragment of an antibody.

An antibody, which binds selectively to a complex
of:

(i) a protein or polypeptide or a part thereof
and
(ii) an MHC molecule to which said protein or

polypeptide or said part thereof binds, with said
antibody not binding to (i) or (ii) alone and said
protein or polypeptide being encoded by a nucleic
acid selected from the group consisting of:

(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

The antibody as claimed in claim 90, in which the
protein or polypeptide comprises an amino acid
sequence selected from the group consisting of SEQ
ID NOs: 09-19, 45-48, 60-66, 85, 90-97, 100-102,
105, 106, 111-116, 118, 120, 123, 124, and 135-
137, a part or derivative thereof.

The antibody as claimed in claim 90 or 91, which

is a monoclonal, chimeric or humanized antibody or
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93.

94.

95.

96.

- 133 -

a fragment of an antibody.

A conjugate between an agent as claimed in any of
claims 86-89 or an antibody as claimed in any of
claims 90-92 and a therapeutic or diagnostic
agent.

The conjugate as claimed in claim 93, in which the

therapeutic or diagnostic agent is a toxin.

A kit for detecting expression or abnormal
expression of a tumor-associated antigen, which
kit comprises agents for detection

(i) of the nucleic acid which codes for the
tumor-associated antigen or of a part thereof,

(1i) of the tumor-associated antigen or of a part
thereof,

(iii) of antibodies which bind to the tumor-
associated antigen or to a part thereof, and/or
(iv) of T cells which are specific for a complex
between the tumor-associated antigen or a part
thereof and an MHC molecule, said tumor-associated
antigen having a sequence encoded by a nucleic
acid which is selected from the group consisting
of:

(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,

(b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) or (b)), and

(d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c).

The kit as claimed in <claim 95, in which the
agents for detection of the nucleic acid which

codes for the tumor-associated antigen or of a
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part thereof are nucleic acid molecules for
selective amplification of said nucleic acid.

The kit as claimed in claim 96, in which the
nucleic acid molecules for selective amplification
of the nucleic acid comprise a sequence of 6-50
contiguous nucleotides of the nucleic acid which

codes for the tumor-associated antigen.

A recombinant DNA molecule, comprising a promoter
region which 1is derived from a nucleic acid
sequence selected from the group consisting of SEQ
ID NOs: 1-8, 41-44, 51-59, 84, 117, and 119.



