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molecular structures 1n the cancer cells. Tumor-

associated structures of this kind which are 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 cpg*t 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 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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I mmune systemleads to the initiation of cytotoxic
ef fector nmechanisns and, in the presence of T hel per
cells, can cause elimnation of the cancer cells

* QR0 N2 7234/ 047863 PCT/ EP2003/ 01309%¢T/8P2003/013091
(Pardoll, Nat. Med. 4:525-31, 1998). Accordingly, a

central aimof tunor imunotogy is to nmol ecul arly
defi ne these structures. The npl ecul nature of th se
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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, it 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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35 proteins evoking spontaneous i mune responses are
the wong target structures. It was the object of the
present invention to provide WO 2004/ 047863

F’% 5%%@9%’4%%%91 - target structurespE@yef2003/013091
di agnosi s an therapy of cancers. According to the

invention, this object is achieved by 5 the subject
matter of the clains. According to the invention, a
stteagegy fsdrrucderas yifig ahd %%%‘W%ﬁ%@ a#R¢ geRerapy of
exessed in association with a tunor and the nucleic
acids coding therefor was 10 pursued. This strategy is
based on the fact that particular genes which are
eNucessEthd antios ganveapeohfi chiesnrdrject gis achieved by

e>%%l u3| %I%/Ce rgnaccoée%n,oé g gcﬂaf?d dney tissue, are

r eact ivat al'so 1in tunor c the respective
organs and noreover in tunor cells of 15 other tissues
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kifd\th RFgaHISpecrPFEI8RACS*RAFPERSEr &1 t St ek eHlt a
f Qruridie rar&bertaat aebméatcl orndims didderment tumaésoby was

ex ress n al yses nmeans of 20 SpeCIfI
L BhRF B hod s Sedbnerty R ect that
tq%&mﬂtﬂmxmEHgEh@&na&u¢Mlt@EeCOHMBHESEBGI in an organ

%tcel% & g%‘ﬁ%\fer’et ansec;[d ivel E?xrn@J) hssqﬁmg or
ks

raries are usually ubtra ctroni ca
tumﬁnety ssLesuebr arrueesreaqutrﬂéi a@%aﬁptlmorr-ttw Fﬁéls of

Z%H@ﬂﬁégbeetgeee%%a% UBRE - $REEJ Vet (J_Sﬁhrﬂutntoretcalls of
Nucl ei ¢ Aci d 4251- 60, 1999; aya%nagals et al

PrIdieNathiSSieRl, i 2NUSRCS$ 150027, §fdur pgnner .
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the I hventi o has proved muc

gh? EOW%C% knjo nba%%%ﬁ%nsgﬁ?}$%?n§D&§Fa which are
mthem fevaéhathdomﬁnﬁlythanracwbﬁ}nﬂdt activation in
or gaRe SPEG | 't%mog_%neﬁ arl%(ﬁlg%% Rl ualiing sai dy0eResns of

f or expreSS|on I'n e i nvention thus
retraestian dile MdpectDate amifiagegys far R MATRPd of

t Iﬁéé@tfféﬁfﬂi | euBpess dbtigreat hahky. expressedrventional

tunors d str
trategles, th§$eg¥rfo i nes data mni

ranscriptoms oél 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 identifying tissue-specific genes differentially
expressed in tumors. Said strategy combines data mining

of public sequence libraries (“in silico”) with
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of public sequence libraries ("in silico") with WD
2004/ 047863 PCT/ EP2003/ 013091 - 4 subsequent
eval uating | aboratory-experinmental ("wet bench")

stiedize®4 Aaceed ng to the invention, a ceabiRedoo3/013091
strategy based 5 on two different b|0|nfornat|c

scripts enabl ed new tunor gents to be identified.

These have preV|ousI¥ been classified as bein purelx
oSYRFLINEAt | cevahatiPfdi dgRiAT ‘tlh\’e§é‘%eerrﬂé%e’gfr wet

alb%rnroalnt | wtactiiesated in tunor cells allows themto be

assigned a substantially 10 new quality with

functional inplications. According to the invention,

tlmagbrkUnmy assmhbatmanyamesnand tcloeb igeniet s Tr pt oglyicbs sed

Od%Qﬁ%ntﬁ%Q¥?¥§&g %q%QE' r%%tqu skt Q%E@edenabled new

epen an |rmunogen| c action.
tdmorasge@ﬁat ede ams géAsntdéhent | erdh%%%orftﬁ‘ﬁ’g pgevipasly

| e | en aRave iag aabn%@gmg 3&9&& Aeedebd® B c. The
nuclelc aC|d mhl%b is selec fro the

Lifichg B8R T ( HNeShuBFRFS 7T GRPCRSBEIYr |agsigated in
ntminenc CANS seqmensetaetnee;toedaé rmi@:ee@r aupuBBtantially

consi sting. of S -59,

SRFL R 0L R el i tlsaciony Rlephting co
adile whinglenityloni, di zbs swi thumhe—@dsbemtadl weofega)and the
Eb%‘g{et%.td" EQ%HEcE%ndéﬁéé’d‘éd (t%)ex%kﬁ}‘uc gkE agh tj}’f‘i&i‘ and

egener respect to the el c acl
(aar%tlctebé Angapqufent i@ feiad dewei@atht ¢ saction.
conpl enentary to the nucleic acid of (a), (b) or (c).

In a preferred enmbh a tunor-associ.ated anti
| Gtk D FRBE- SeCPaRAGeRo He TN Gr Bl tad oin SafhiThe £
acitck Smd@wmt@nehaodednbwmimmud&md:smmmbmtechnceded by a

sel e ted 30_framt con of :
rglﬁfi 44, acé%’ ¢h g%ﬁ%éighllwfggﬁtrfkﬁgb group
prcectreer:raetdmgam@cfdu rteht aartumquaseeedat edight igumprises a

| dantidi ed RAO! disagukckhe 5BYERELAN CORPRI S8dN group
amno acid %uence seIected fromthe gr

coqet%t&ttrﬂgnq)fo 65D Hh Ne8: 9-39, YUsi4g, %g:%%r, g4, 117,
9Qir97 1100- B02p22050r10feri dddidd 6£hd180£]120(b)128, nucleic

RN S AN TN LIV EAUEL ALY

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).
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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- 5 The present invention generally relates to the
use of tunor-associated antigens identified according
to the invention or of parts or derivatives thereof,

Ofwg_ Bl@l48iou 7@Gi3ds coding therefor or of pHelebS08glE$3091
5 directed agai nst said coding nucleic acids or of

anti bodi es directed agai nst~the" tunor-associ at ed

antigens identified according to the invention or

pdihies PIERSUel i FRVPUESOPhSEST 3 ldyY tFRI2apSS ahg the use of
ditg@asiassobllatedit bht Zgehon i died i becbpdivpdusd the
byt also to 10 cqgainatlons of tgo or re of Bhese
ArIYGERSLOn { ot iGnal AT Synent s, CRECYRF LV ag] g5heTest, of
amudiedices adcdids. , cadingne téedredionrentoral ®d | nucleic acids
cohi nation wt. her_ £ unor - 0Cj . genes. and
arﬁzﬁ"geeﬁtsecgora |121932%siEr'sa,llcgheé%%ﬁéan%géﬁgbgesgéégﬁtr8F. of
15:rPrigfastiresd  diddemsded or agatiértapy thgd/ otudicggassicsiated

arg t {11088 i Wi o PNE-Brdi e 06 tR€ invention or parts
tunor-"associ ated antigens identified according to the
i Rerd$ BhVaF Ve el BRERQEI { C&x frissdRy o%n%bﬂb?ﬁgPFyS- This

exjyiasseticd0 They i nveniton ebsoineiai@salo puel eatso to
a0|g§?anq8%$netic p&pducts whij ch arezfxp essed int.

aSBR A GPRE t hOh  W%r el 1 MO38 F{ hethoFE, PRELISHS!
i Mfuenttiomalel Ategmént genevicd epcoducitds, aneibeadieeicetc.,
AG 1% A0 el 94 84 w@%%m%MW%@gmmmwwmmm-
altered splicing (splice varrants) o nown genes or

alasratl atrethsbanieen ¥R ngrdlitgantat £98 obergneektli ngherapy

frafeorddrddd scasPest. the invention relates to 30
nucl eic aci ds which conprise a nucleic acid sequence

sel ected fromthe group consisting of sequences
aceey £ figed 0d SR EBsNGr 3a Sthkrube saglkmcediaghongs are

N X b : : .
DT UT e s 81 BBBET et ahich RORSr 86 AP hmitoyCkeiig spiated
s eapueingen s el jetared f e taecqraiug cdisi dthing igfvarteon  are
Se&é‘f@&@fx{%}‘{%}gﬁ@#@d% A NRa 1 1P &pdrdLsdd, of the

sequence e splice variants of the I nvention
can be used according to the invention as targets for

VG RO 044 Ddr{863n PETEEP2808t 043881 nucleic acids 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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- 6 diagnosis and therapy of tunor diseases. In
particular, the invention relates to the amno acid
sequence according to SEQ ID NO 10 of the sequence 5

| iyt i@ anhaGig g5 encoded by an alternati ger9ReR003/013091
reading frame identified according to the i1 nvention

and differs fromthe prevmu@ly descri bed protein
sequence (SEQ 1D NO 9) in additjonal 85 am no acids
atd 1398 g itserfich e o 1 grigiadi flisERS&sry different

chanlsns nay cause splice variants to be produced
faor exa utiljzation of vari ﬁ%l tran

S
i i iRRY ujsﬂ’est}i% in¥epEiont it Saddi tf}b FméQ8n§Cld
- eegareiee accondonpl ete SpRi cilgNout 0f sifngtles osequence

avft)lesﬁ:rldq%l %1c onss en %liéeﬁeke eQH'S‘E%rﬁSBF@Q‘:San reading

|on on or genera I on
dcﬁnmueacuciaqn@rflezb aeepehoes) to - thaconpeeteon and dlffers

elfﬂBnpaEﬁ@anEvh.BEEQP %1%%&:»%%% Aderied sehhehdd 96E8 1D
gene results in an altered transcrlpt sequence

(813 @) vari Asditionadnd ae #BANGF 25195 i i e vy itgrminus

I ot hend egiceiaf. its altered sequence results in an
altered protein which may be distinctly different in

the structure and function fromthe original protein.
Tumry assbfe a¢ed mpbhaaisaei antys gmyse psplice variants to

AS t r%}ﬁ@;l ts and tunor 30 associ ated
ptg%) ?@%@gﬁ%ﬁ ese éf.;ay be utilized as nol ecul ar
marrker sJthlo]tJHZ&iblrordetOéctVﬁgl@Oh@r e sC it igpr initiation
t her apeptdi L tar getl ng of turmrs Det ection of tunor

cells, for exa [ serum bone nmarrow,

sput umYhy %{;a@‘i‘? ITHiRR3Y SE¥®tions and tissue
35—biomﬁmﬁiemayoberﬁmdmpﬂéuﬂnspbtﬁiﬂgn@utodﬁmmlngle or
i nvention, for exa after extraction of nucleic

aci ds b%/ cl\-’&anllr%ﬁf ca fon with splice
var i antshece f imegudlatgonuskqoendes. #htpaedi ctdar mutation

Pa;fs OfaPIAESS 358 VIDp0P44 944863 rPCHERP2QRY AR ptor
sequences),

- incomplete elimination of intron sequences.

Altered splicing of a gene results in 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 Dblood, 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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suitabl e as oligonucl eotides at | east one of which
binds to the region of the splice variant which is
t unor - associ at ed under stringent conditions. According

t@qot e dapeantdean, ol i gonucl eoti des descr Pb@?EEQOO@Pb%om
5 purpose in the exanples are suitable, in particular

ol i gonucl eoti des whi ch have  of Tonprise a sequence
selected from SEQ | D NGs: 34-36, 39, 40, and 107-110
oS Uiited leeqasnce i PePPAGECREEBFdi Al tiPiHe iMRFenGifonrhich

a'Hlno&GQUﬁnC@TeﬂeQ%@d%&t det agtd OEpS)iS:teenﬁaﬁI@nSUIvﬂaLtdfe is

10 d t t, Th
b e O, eao a4 Bkt O Tond o prgpraing
RNAseth@ramwemmamnassayﬁgéﬁwwge@mﬁd©$hdeschHed for this

}H&? dsd" 1 RYSLEL® e‘l&h‘é@b Idy CQ%D”s&P@é%PSt €Gl] OBak¥icular

on a  specifi ridization wt I'east one
slliigemB: hegtiges spadidh ¢ haws eior aciofrgdggen@e. sequence

HaMBVRIbe d UM |§D nRys 2l $9-He, debeched aﬁaon@nnqw of
to_ the invention / ant i bodi e i ch’ rﬁvggnlz

s&é’@f?%q%%??%pélséﬁél&dedn‘WQ EpFPcé rJr%YﬁntJS‘é‘i‘d all
arﬁeda@wd@emnt%apaeedlbm Uy SYQeriior ammmuzmbw for
pe e speci r s

VLo ChEpRat Pk gl rErhr Exampge gene
pacrltu;r/urhar:oanrqgeptldggtmsch hdgvetbergonpriblset a2  RNAse

ec 0 I 9, 115,

T3 A8 R celiane Th0t R5ChRA shag f peeotion
arfty Hoies haiechirar 60aIMPaCt 'Rt hdrsest i &ﬁt@@lS@df oPn @

| rgpuY Zatd 0”h95§19§"25t§653r lWi e agl NQ e dSoM\QOS%pllce
epitopes are %ﬁlnCt ferent fromthe _varian

R T R L SUBLE L bl G iFe TRy oFERaBEg, | Pumox
pﬁﬁdunfdma? h&&bthxeceét6ctéﬁtecbwamlm@ the themdmvention

) t Lbodi £d 3
SH7 Lo RLLBOTLES BV SR SALI0 9! SBELE L0, Bef cope

i mrrcmpémbubyy tagni spstes e@aan@nbodﬁ@gd |arnfa3dw<ﬂi@$1 nay be

di d& Hsahididy. rSP! igRuKaALLRALE A IdACtMech are
h VI g new of targdgets for of the invention
qCQPFySQ%ﬂnﬁﬁk$Q%svthant In this aspect, the

invention relates, in particular, to peptides which
have or comprise a sequence selected from SEQ ID NOs:
17-19, 111-115, 120, and 137 of the sequence 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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nmonocl onal antibodies or T altered epitopes are
i mmunot herapy. The epitopes wutilized for targeting
may be active passive i nmunot herapy, antibodies or T

|y BooML/@% Miych recogni ze splice variaptT3pesphBg013091
epi t opes @?e V\BC2004/ 047863 PCT/ EP2003/ 013081 ?

adoptively transferred here: @As-in the case of ot her

antigens, antibodies % be generated al so by usin
s PP slet hibr bET @5T 8 mbeFiczat Aon 16f &t ngpge of other

PamtiR@nsSt r ahedbesiter mspl ald OQeQErEEQGWJOaD@@t by us.1ng
ant i bodi wWith utili (zatl on, of#;o yggp I des. whi

g el bl | Pl e £ PenfE2LE Banging

t atutdtdgde < orfod mmmlaatmo@n oucC | eecoalbudsndzodanglbodles)
Olli4% 8 mggxeseﬂ@g@sp@ﬁ' YERCIUER Ny RALE SMAORES: chese

I OUS ues roor In vivo genera ion

ofepﬂ(l(mﬂst op?elismﬁi‘ceh‘yj yirbhé 6y thes sdrd &k ownuhhdize for

ha\f@mﬁﬁ%tl%scrh@eﬁew detaids (f%df?f@”p'f%r‘(eséiﬁcﬁo— or
JH et al. 2001, Sahin et al 1997) and are i kew s

€
bRBYRAPLiH]T | ZVRFCBI | §8nt§|lnpolsyap‘é¥)t | RLCARPEn Various
CdHM s  spid cevaniiano SmﬁCI f.'lan ezltilvtoor)@fen@rratlon of

nucl ei c_aci ds]dS ,fi 4 h b

pSIRERT FEECG 1 Go 39“58%38& |a§es “(:rh Rt affe peen
t e sptilosd vani adetspeci(ficc epanppes Kassusd eifd, aceéds al.
COMg T Shnifl dhPOLIRERt] T2y 250 B9 W3edeASased on

phar ecedtical |y ac i've su stances In active
i reuinot Her@apye YhaeTi it | a9l XeaRG e s hethdy) . cxmtpHe  the

F”§§¥¥Ee'nvgﬂlhﬁﬂ §b§@l@§§0“%§¥id§é§5”6@ WhAteheic acids
di f in nature and degree of their secondary

wqa%t.m iR ifor R LR (PRSP eXXdmfi%e ©F
%@Iﬁﬁbéptﬁﬁd@s ?A00n ddntaiGhethe 46p1295 8@xiant-specific
onpor i 25 199 Cancer Res 9- . T :
ara §s7REBf Opr 8P§i§ﬁlﬁodaicfl| Satcf%%lsn%a ge ségﬁe R%l%peptldes
Wesderalbbobs. usedars i phaamacglytosylut peRd vahisohsgsnces
a ;g ul g have; a5k 3en0f a5V er abc kb 168Ul YabfiRe N gbELY) .

The present invention also describes proteins which
differ in nature and degree of their secondary
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 in
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 0- 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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30 overall mass of the target protein which can be
separated in an SDS- PAGE. For the detection of
specific 0- and N-glycosidic bonds protein |ysates

ak® iReubalegeM th 0- or N-glycosyl asespeageepdbBgoigogl
the instructions of the respective manufactures, for

35 exanpl e, PNgase, endogl yco%idase F, endogl ycosi dase
H,  Roche Diagnostics) prior to denaturation using
Sbs. defipgtad tof, thivegeansolfal jayiser fraekptignt Heth a

o s e T B e S eSS anBRo B fucley of 2
)Syl atil,on can A , "
b Eog e A G} & Y3981 o3F e TR BB PBR hiANa e

9'%@?@1@&&&_ Andy t%yﬁcog%rsa)t%@eihummo&pemﬂs:i dydohealthy
modi.f.i cati on _can an zed. . Pr inJgeqio ' .

Rl T EP Rt maaE A o Par EReRE. [ e MPrifLLces in
hegltdns 8. adelldrs ar @oekveanti chkde i mitksttoSucnly been
g'rﬁa‘y&{)ﬁrbceeé S Yl yeosybati 9ny rhoueyerchave (Rbtheikbapile,

een escribed for a few cell surface proteins
(™BFcldxanmpl e, Mucl). 10 According to the invention,

ilt was possible to detect a differential

glycosylation for Claudin-18 in_tunors, .
b (b ot ST HBREET pahcHBRs PRSP EPAGGS, detect a
e shiphfegtesn t i r ). yrosstlatte dnumfios aGlawediina$8| uing tumors.
t rs have a fo of . N=18 whj i I

RIS IRGA LI of LLOUbRLS g gl YOOl Bhas,
mskepipotei twptopePsts @ udithmg svhiagch ated lhotas  lung

COMEES Ofa LAMAr el % AU 4 9a1 ACKS NghOENCBY lAljcbylated
Correspondingly it is possible_accordin

to th .

i rAfentd o METsell&¥e Ll i gahUSOSHNRERPT both DGR GH bitiFsues
2Qné§}as_§ hqﬁx&;tcg)irfﬁi RpitIpels | bgandsaaddnansi bodiels are not
accordin to the invention,do not bind.t in- .
o PERF § Py OPcet PO & lﬁer%u?hgcoeplg?%gjsngrgl ovegllle%gtlon'
dutotvesgbydosylpt i an. 25s Asphasibéen deswridiedy abbve the
fo{n&%&%f&ﬁ.%B'&&ﬂ&%ﬁ?higganagea.%f'éf%&géﬁmgs which bind
t Unor-'associ ated splice variants it Is thus possible

t otasehepe dphsenent BaFhgilyeasgisagingn and IRfdsigsn AR ding

nog ek heelils,d s £6k idt heo dtagnashicgasnweldalthy
as therapeutic intention. 30 .
cells 'since here the epitops 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 expression 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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In one aspect, the invention relates to a
phar maceuti cal conposition conprising an agent which
recogni zes the tunor-associated antigen identified

aGROLYoNG o4 glgre 1 nvention and which is PC@‘?EP%@bB/@?%%

sel ective for cells which have expression or abnornma
expression of a tunor-associ aPed antigen identified
according to the invention. In particul ar. enbodi nents,
sai'd ne§Cteuse FABAEELI ofCof Td& | Gt h, membrane or

r%@&fell | 'tqrbnxbogowwﬂﬁ@shPGW@FF?Q@%Q&BQ% hadd 4 Ntumor-
cel l .gr.owt mage to the ce menbrane or. secretion
Ry BB St et or kbl S e S {hedr: P BPERRgIS an
aaintdistensd n nond ednrbodicient whitkkd aggbhtridszan selectively
ant.i.sen nucl ei ¢ aci d ' hybrd di S ivel .
\M%ﬁ$ H%g%ugﬁgﬁgggcfﬁg%%g%églgﬁrff%gaﬁﬁﬁoﬁb§§%5§?§¥ggated
amtnitgeren.l nIa f art ferteebodemepedimenie, agem iagent 1is an

antihemhy ghi R Bhnds, Sedect iskaler tligeiRe THEDM -the  tumor-
associ ated antigen, in particular a conpl enent -
adSSPRied st t 8RR 9€EN] ughted R HIHA Whi @ bFRE®LEHENT-

?@cﬁﬁtdavﬁw éqt”t%ﬁilﬂlrhfobo&%&@@it@@da&mib@@y Whidh binds
ur t.-nher, .enpodi nt, _.the ent_co ri ses.two F re
AGETEC A each sHiBctTVBrY 7 oeoghioeddi FREFERE . 17 2
t Uhorthess oembbedmant, getlse  atgdrdastoope iskswhteh iar amore
t;&ggﬁ@s%%fégd anthgen didentifdied accok wgetodgff%erent
1 nvent i on., ecognlt[on needs not be ac onmpani € )
ditumanpsfatiatad bantboicns, aéti ViadptoroeRppréssitbifbfis a

the i Qe cildt ddi andspRet 9hehberiBMENiEOPrdihe to the
antigen selectively limted to tunors preferably ,
s tian 5 | BEECIGEIP8cr uPEPAG efFRct o SrecREMCEREN1ed

t ditddx 130 speri finhifbdedloinonof | acaipteferaredexpression of

enhodi nent., the ent, .l.S a toxic y t.
whitth FE&S: ﬁnzes%ghe%héﬁtiﬁgégéﬁ A%EHE%F%DﬁEhUQ%ngﬁH the
| yesesigdre seléectivbey etlimipedhie waporpnpxefgrehkeéy serves

eQ%Qdénggbeltnﬁnﬁgfg&rh§t§9g antr-hedy WHohbides to this
selectively to the tunor 25" associ ated anti gen and
t FRE Gl b ecaat et al IBra BFEfeFEFE| CBPPEAREATt, the agent

mechand sn@yﬁ@théfi@ CFI I lr\;ﬂnﬁh@cyfér_t hBk cembedicagnt zelshe the
ol 4 S Bel Rt LUPROGH € o b 61 SIRICER] < 1abenes
r eioogoh s ngayai drard | fenther 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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30 I n one aspect, the invention relates to a
phar maceuti cal conposition conprising an agent which
i nhibits expression or activity of a tunor-associ ated

anld 9o 4 /4aniddy ed according to the inveptiroRp2b032038091
preferred enbodi nent, the agent is an antisense

nucl eic acid which hybrldrzéé sel ectively with the
nucl ei ¢ acid codlnqﬁéor the tunor-associated antigen.
| wed sfairitiedyy  dibodiMent tUuRpe-a3ReEiakedn antigedy In a

WhH G I ds PO 20844 047868 %%E/rﬁnggﬁbg_lgggl twdlor more

F GRS HBaATERECT e Laet " bhpriLEe (o P ROREO" ©F
amzsr Mhyi clofeaci ffelreciti velynoirrhisisioc iexpdes sngigens, at
acldadid y e did er ol o unpL - agsoelabed, gggagserﬁ,d b n?igen

| €48 one 0 ch'i's"a tunor-assocl ated anti

i detantfifdedcommatitigid ¢a Hdd nvemiten The i nventi on
furthermore relates to a pharmaceutical conposition

whi ch conprises an ent whi ch, when 10 adm ni stered,
séﬂ@:tw&ﬁytmer efalsrégl IO LELPt 2 BES  EonpR eRbS IBECHYEH Cal

dilp> 1 jel| ewringh a @@ﬂpw@egpl t:ope ad&oin thBich, when

tu assom ated an en | denti.fied accor
,ﬂ%ﬁ Sl o0 st Lgen.LpentiLied socording Lo Lhe o
cncampkexnnnhnﬂw&snsamethdméleuuleeama grpeptlde epitope

CQﬂ%ﬁftfﬂg ?Em }a%g%cggqgﬁ gkaL 9?9 acc%rding

hér éo a nucleic aci
saﬁcd t ther - a@s’@@tatOéU ant® geAner e@“ﬁ&qlm%reofth?l i pgent

a hagdricedd \MHeCho%XpﬁS§§eSc Ené&HEDr - @éﬁé@t@&ecfrom the
antigen or a part thereof, ﬁm % i sol at ed

20 TRBREEN Dept 1R %5.fbbe§h?r6 R B t&e&& or
ard i gagtantharedMiC maligcud enuknedne sobodivmeeh, tbeées for
agent , conpri ses two agent s whi
S O PR e llr o thRa R o &L el atMpzegssn (111)
VHC nidetul eslandwhéphi dexepetsepes ehidi f frewront-asgemiated
25ar?t°‘fcf§ﬁ af pd, ag% r$€NShe Mo eaasrﬁ ongy pf 1‘@’62{%tﬂeﬁs c%mplexes

t unor-~ associ at anti gen |dent| |ed accor

| RGN, PRI IR erfRIgiPHaR t Heiafor &34l att@@qro aa%SOClated
PhatiBsaut adl a0 MHTPRSLEEQDNeWNI TGl SeBDrémesSdDAEn O the
nmor e conponent s .
agent comprises two or more agents which 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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sel ected fromthe group consisting of (i) a tunor-
associ ated antigen identified according to the
invention or a part thereof, (ii) a nucleic acid which

C%‘éﬁ%c?foﬁr/oantsl@ﬁorfassoci ated antigen ideptifEedp88/013091
according to the invention or for a part thereof,

(iii) an antibody which birnd€ to a tunor-associ ated

antigen  identified according to the invention or to a
pémbrlﬁiéfe@ofs,p%%él%\l]a&ﬁtWéghsé YAl R whrdhnoofor
2004/ Q48635 s 0 d2a t ECTLEP2008/ Q13091 chydar idlig®ding to the
specifically with a Suclelc id Coq%n for a

L OrGieRaS0E] al B8 dht PGE | ot | PHed actBPEPAGSPo & nbUmor-
i Rsantdieted v) aathasn celildenttiidh eelk pr esses dd nigunorto the
assQci at.ed antjgen identifi rdi 0 5 .
iﬁggﬁ¥ﬁgﬁxbr érpa%t 3H£¢%ofsggg§8?vi)Q$§%lakgg) isolated
c ampirshese htatoerem 2 ubvnonsadpepatatednengégen identified

| dentdddiedy @ccokdi Ngyd o 1He bAVENLEPP Phe®eB? bind an HLA

t hereof and an HLA nolecule. 10 A nucleic acid coding
f $CleeQWhfbr - associ ated antigen identified according
to the invention or for a part thereof may be present
in the gharnaceu ical,, composition in an expressi

. on_., .
véet BECARACT UHCHT ofi@PPS 11 ked 10 B brofotetst4s Antioen
hdsigmteilﬂiqrt esegbriding phar rt&xeeuihuahtd:onpcxsﬁttfom oi part
LN d et Y PO el ddig Uy - a3sQci aled ARUGRN cay
or e part ereof, express it on the surface or may

adainpasiat gn expr e88 @XLHISR SivirecURE LAl cdndi g atd o@lly

saj th i s asSPchRb &y antigen or said part thereof. In
one enbodi nent, the host cell expresses the HLA

nol ecul e endogenously. In a further enbodi nent, the
hastheet | cexpr gsseentthe rHLA pnbenateuandadr coheotsitmon of
associ ated antigen or_the part, th _ : :
b RERD 2B eSS e ot cBTCF s  BraFLAsHry 2ntiaen
norpr ohef peatti véherdaf ,a prefess edtembodirensurfheehest may
Coldai i ata IV T Qb ULSER! 1 ColdLeddl PALREEH! Bidds o
dendritic cell, a nonocyte or a macrophage. 30 An
antaiddyuppesancorhahephanivioent idal stbhpbarti shegeot. In
one embodiment, the host 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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the invention may be a nonocl onal antibody. In further
enbodi nents, the antibody is a chineric or humani zed
anti body, a fragnent of a natural antibody or a

SYRY Belds @Rtddody, all of which may be P&‘?S’H@Q@o@é’ot§2091

conbi natory techni ques. The anti body may be coupl e

a therapeutically or diagnostlidcal |y useful agent. An
antisense nucleic acid present in a pharmaceutical WO
200N OFZ86PIPCH] EFPR 0B 0ABDIAN -maB Cemppbset foneanepre of

| e, i ofh NBYr€0RRIhS€18-38quUanCe 0fan®-56-306N contiguous
particul ar 10-30, 15-30 and 20-30, conti guous

NEIBEATHEE Sof o F hEPRUAYSG e Wi A EOdFR liﬂgr e thfrofimor-
assooidiatdant iagan gedent iifdeed ifdear di Bgcoadimg 5to  the
inventian. In further enbodi nents, a tunor-associ ated
aﬁfpﬁgﬁflnbrovided by a pharnaceutical conposition of

the invention either directly or via expression of a

1QFPU%d?€5é¥ﬂ‘é pYdi éﬁué,tﬁﬁf%%RoQL%Q oEQagEG antigen,
nol ecul' es on the surface of cells, said binding
pRIEHAAd,  BHusitng BNRYRRFGETECREspERERCOAdAGN ©of  the
Iri%r{gcﬁvt@ﬂt{tgerre&ﬁ@?@u;w Sy phaigaceubreskion of a
co ition o e invention m onprise a

DR A S yOEoRpREIEI & ERRq oD IR of© YHC molecules
adjruvarte Therfageivanf naylbe, sebettiedbfindimgapomieferably

- COp i.des i.ne; . .

T A L

i medrtdsmn. is preferably used for the treatnment of a
di sease characterized by sel ective expression or
abnormal expression of a tupor-associated antigen. In
a B prRFEraes Hrbott neP@TPe Rkt #PRealé i Sheand@VENEZophemay
| N o e Tl thed i @ el dd BSy t eoBhiads cof catFat i BGd/or
or dbﬁgﬁosiqg a disggse charactegizedlbﬁ Sx ression
or2Th O RE " ex pF 2 sT OV BF " bnBa ¥t PRoP&LEGRGH. trom saponin,
asaoais ed apti genscldot s enb&dirnenta t khgtokeatnentr a
Comé%&aﬁl@.dmfﬂs_t ?Harlgn&e‘%l’?fd?ice“tdo oHAMASI LIQN  he
of the inventidn. Tn one aspect, the Invention
r el eIt kn alﬁetm@%lf%lfabhi’ag\ﬁ%fnéoé diea§eeatment of a
Characd £ | Z@HaRY cR%RACSSI O Pl sahRRkNRle exPresssoowf or
a tunor - SSOC|ated,ant|9en _ ,

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-assoclated 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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35 identified according to the invention. The nethod
conprises detection of (i) a nucleic acid which codes
for the tunor-associated antigen or of a part thereof

angy 9l olaiigls 7@efzect i on of the tunor-assocbatedpaghkyenzool
WO 2004/ 047863 PCT/ EP2003/ 013091 - 14 or of a part

thereof, and/or (iii) detectildn of an antibody to the
tunor-associ ated antigen or to a part  thereof and/o

(i9F) @&t ett PeA tof LRGEBPbxi @ngt/ o héllﬁféﬁ ‘Ii?%%é%espf an
V\‘édn?ﬁkﬁfc@ S@@C:cﬁec tmroxt-la%stbdml te@sf:@tﬁé@x? drandd 9&Npart
or_for pa ereof i.n_a biologica e iso
f TORTE t‘?‘b‘#/tor r‘wl}SL FFEGFEFOEn%Jm%%ﬂ chble?]éc% bﬁ%er
canpmrsesy tds) vdmrdlacarmgspdaelbicﬂ bgr cahe $amplrea\msbblated

th . .
20 P%Tn 10} o1l s S9eC Ay 1 e ol el agkhone
aﬁtOJtaW@eroffrOﬂb 8ai pia £ LemF - asTs'bmpa‘f'trédCé\Htairgeﬁmb@FilmentS,

S@é%d%%ﬂoﬂhe&@ﬂﬁrlgésthQ1 n“dﬂ%ﬁééﬁlﬂé’CVB@tobh%lo%&cal

T helper | ynphocyt es speci for the tunmg
14 ot Bht ifgen 89n barkid Ahebenfs am@cdiiipally to the

dfﬁLﬁQI.tdlrtg adie cf@cﬂimjlﬂ@r othe compkexsbetweeadtbhatigen or
t nd thgt%glnucl i c_aci dlﬁ% the art thergof, th
Ss & e%%? efi®or’d \b‘é{f‘? TheP ot CPHe 3NT1IOEN
aru'n bmlyd opatrhe tk@nemimm tooth& taeﬂtpmodqumhotyt eytotoxic
0 empodi [ [ @gygr er d
e)rg%r eggl ohggpgabn 19@3' O%S/%%(rasesgsl on o?lcét Wof%)]fe ng%{g tumor
diFFsremtedimntgencratedrbd hhergefis and dédeécdedgcting

CQRY i §§§mQ€!’L8ﬁt i of cowp1ek mveeéwckﬁbc AfdritS and the
COdI r}Lg for said two or nore diff

LSS oR Tt e@ T artiS éor?srtortl?ﬁr%% tsthleh&u&ﬁr associated
dﬁrﬂﬂqe}ﬂ afr t Wtheor pEnfte d:ll'fefr&rceﬁ}t tieor -arassociat et the

ant I ??)fjgcgdfgfgs bi t%sﬂ.élgler ;e[o ghg%t %%tsl onII'IOf Ogg L %O‘%{lH{ent,

to S WO “Or ‘nor e
tmfmr dssegsat éd abEirgets rdrzedo kpmare}spmesegm oa;r abnormal

don of two ?&onQﬁ? ﬁ%&@tQXifféEleh%hﬁﬁﬁ'assoc1ated

ocytes speci for said two or nore different
t@ﬂﬁl%’s‘bcﬁéﬁeo‘i%ﬁﬁ@'@b‘?ﬁ CPAPZ iB@et hd?t erbbeR néft , two or

t hgo 3D bxh@écpgi@al agsadBl e dosahnat e o i he pam:enbrl s more
COMpRE a0 S EUPALE o Blolaglcal samble e
f orhetetef m rder@crtelgzrressufon,twooupse moronsetf ifrent 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
biological 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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35 di sease characterized by expression or abnornal
expression of a tunor-associated antigen identified
according to the invention, which nethod conprises

Ry LQY4NG 43 sspl € from a patient who hagr$abd003/013091
di sease WD 2004/ 047863 PCT/ EP2003/013091 - 15 or is

suspected of falling ill wth3said disease, with

respect to one or nore paraneters selected fromthe ,
groBupt T ohsPREFHRC oP £ ( ERLIERBTarkddntwigh ntretdi diggpge, with
Wiicgbetadesof aind hert undre apseemted sanséyestod ofrdin Sthe
part thereof, gi,i) thf appunt hOf the tunor:associ ated_ .
BREOREN 6PPALFALPS HBFeoft) (1) PREUBRoUM Griclerc acid
anthilodi esdabi dorbi tige t @ uhloe -tawrociaseoci e edgant iogenof  a
or._tQ a her eof,, d (] h t IRYANE
Tpcaeriqﬁ st}g%(%'oﬁ’el 62?)05}%3 éﬂ‘%%#a?’fsﬁ%@i Ttie%o?%%gggsfégted
canfligerbetaleenat heattnorthessedi-at ed &int i gelte or amopagt of

t heredoand apn MG malecut 8. tTike vhbods Pt £L@blY antigen

conprises determ ning the ar,arreterés) ina first ,
sé&ple® & Rpuh e s anf tie ahBei AMeWr t fer CYLtolytic
Saﬂpr@ll];@t @rSEConglp@fntcélﬂ(jstiﬂﬁiand die Wepehithe for a
course of 15 the disease is determ_ned by .conparing
trFeOHER%De@a%P%%?n i:ﬁepimofﬁlagrsogﬁl%‘éc&idrrenr}tsl,g gt @ part
ditteasso i s aglvar act eMHZednobycekpr esBieon mathashoprelferably
e i of e | ff assqQci at ed;
aﬁ%y Sensso%'nd %%%?%xg{?ﬁ% cgﬁ%r[ géggﬁr}%%??g%? ng'sLHi )%t hglrSt
arrRl ofat vd bkrabreoRot nik| bigeagnds IfhpchUEsHE T SamPLe
Saa@fa\ﬂ@e;%n{aﬁr;?oﬂ%ﬁf@ﬁg;ttimet Fhyil -?ﬁswi@me?tr@t bgggge of
or of parts ere and/ or i e.ano sai

Cvig ot 5258l 17 R Bhe TRCRee - bésggepaféagaﬁgﬁggwg S-S -
part spd het @ofar ameibodinenty, the dimanteofist whaaracrmrd zed
ant.i badi es which bind.to i.d no (fferen

t r S48$66Pated anht iaéaélr?sr%%‘rl t%ép%grgfgg{lhe#%og,hoan%lfoﬁnore
(id)f fdeermrrouhtimof-ewecoiafrede anyttiderty ¢ andel mergitoring
of ; i : cifl s ftor l;gxes
be%mr%%ﬁ%’;% d?@vr\lolscgglr?o%?eq&gi f?lg§ena{mfluntgr -Oggggcisat,e% nore
arf B GeisC orC s prhi Nt ARfRof Or3624Ad ENACOFDIEES g8t ferent
Accahdh s d Oc 1 deed NuaRtiigeRs det eefi Guafs atRYekeErs and/or

I d, f tt f itori t.h t .of
2 Tl 68 ATy BF o L ¥haPeor e DosGAFFIBq tLmom-

OWissociated 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 thereocf 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

sald nucleic acid or said part thereof. In one
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35 using a polynucl eoti de probe which hybridizes
specifically to said nucleic acid or said part thereof
or may be carried out by selective anplification of

SWodzr(hlfb‘ag/%' 46 gaa d or said part thereof. pbAroREI¥WE3/013091
2004/047863 PCT/ EP2003/ 013091 - 16 enbodi ment, the

pol ynucl eoti de probe conprirséé a sequence of 6 50, in
particul ar 10-30, 15-30 and 20-30 cont i guous
nGEbesHIGas of §aed medvailcleatddes |Rrphfti GAmprises  a

d@{é@@ltem%@t s)ft:]ehesd urm{h@esm\m@ﬂ a@twﬁnmwoband 20-30,
et ect.e or e ere .S, pre
| RS ﬂ")flcﬁptd'ﬁitetshéj ST Y gt? © RS%sHding to

the invention, detection of a tunor-associated antigen

Ofy 0f5%é¥§&ltfu§ %dfﬁeﬁ%@'t énguﬁgf %EEHQ aegdagﬁglgen

t U0t & en or er eo
caKT|é&ioudeugpﬁgdanQ¥nlth@y Bﬁﬁﬁlnghﬁﬁﬁﬂﬁlch$lypﬁésent

g ﬂa%&rllﬁéa%%é) aped @ant kgen Q1 sakdrpack.t her@dfdidd to
further enbo nt the tunor-associ ated antigen to
1535% H@Y%%?%@“ord?HQCEéPF Fﬁéﬁ%o?um%rp?%é%ﬁ%agﬁd antigen

cywl 8 M baran MG &®f e epohDrpaihgcHiy amobhA of a

Sl AMEULATGLRLLS LIVODE oG8 IR g0, .

beaxarirddedoout vaA.ngsiarmg appmbbd'yn bomctlem; i sieebi hdcably to
S%%Flc{ tq.ﬂllldge%&éc.al&e A b % gcel £0 eof

i nvention ection cyto s or o
hel per cells or nonitoring the amount of 25 cytolytlc

T G2l #$rie Of erlb i@l RER L £ {:lSeV\/@UﬁBraéQsoé@Q@éEl énkt@gen to
conpl exes between an antlgen or ? gart t her eof and

RIS aytbe RAFT I BRCBEPTusPngrESSREI 10 & complex
preisentd mgiHb enclodgl lex, bt weert isai thardn geErR ano Llsai e .
part thereof and an MHC nol ecul e. 30 The
pol ynucl eoti de probe, the antibody, the protein or
peptdaediorg tthe cedl inwehthons dstedctbendefeeni entdbody or

[ f 4 | r |y £l {4 egta
2gﬂﬁgfgé€ﬂy%a???cgﬁgpﬂgnbgd?ﬁgkﬁgxi?ﬁilgﬁ%eg%agkgrled out

netRerd | & REPRRIbaeti PEPRAFRePLIBALIRA ERZGHLL CRAReto Paid
Imﬂphggyyfs may additionally be detected by detecting

their proliferation, their cytokine production, and

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 1is used for detection or
monitoring, 1s preferably labeled in a detectable
manner. In particular embodiments, the detectable
marker is a radicactive 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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their cytotoxic activity triggered by specific WO
2004/ 047863 PCT/ EP2003/013091 - 17 stinmulation with
the conplex of MHC and tunor- associ ated antigen or

Paid 9 dldsiRefgesl | ynphocytes may al so becdekeebed ¥hao91
a reconbi nant MHC nol ecul e or else a conplex of two

or nmore MHC nol ecul es which &e-l oaded 5 with the
parti cul ar i mmunogeni c fragnent of one or nore of the

t Pdimudsdd@rat edl bt | §8Rs ARIRHEh €hn Miéntidgd t kemor-

SReEJdiGtEd YARHosat esr by aeeRt agld e t.her speebhbeyles may
cell receptor. 10 In a further aspect, the gnve

Ao Dq Bl SRATDA L4 { FEAtTEIAT HETALCERIE OF else

nenidoap Ik o fili Seaser whas agiernaedcbyeexpheshi ameoloaded

b | ' f. - ' ti
e s B ot SR A PER G, 8F bBNsy more
c orfprihse st untvd A steriaiednantioens bady whieh bendddeptify

Salfh I BSSOLT By Rth 8BV 88 My OEohDa8t PAG thBekgakific T
and which 1s coupled to a therapeutic or diagnostic
agénitl TBEERHRS body may be a  nonocl onal antibody. In
further enbodi ments, the antibody is a chineric or

humani zed ti body or a,,20 fragnent of nat ur al

Arlf Bodbor THEE | ATBREFon Hifs T@ el (1o STt nba 8f method
trefat i hgeatipgl i ertidpmdsiia doseasendhaneciger i aed dipease
expr.essi.on .or no SSj.0 :
R e PO B SRR CEE M aflal expressign of a
t Hewarermd ol atiwd clanfdidesd 1denpified (#ycerdmpwonda the
S AP} (CUY 21 Niigeh | niPRsgactbvgreskhs bhRMWS@ikdring an
patient, (ii) contacting said sanple with a, hosé cell,
exPHeRItg Yatalt fdids akSoSdedt FREF gRASOr L&t pdr @ntigen
t hef eafe  undejarondiid ranst 3Ginshi ahhifodvori pr adugtlicen afo a
cytolytic T cells  against. said tu - associ.at ed

ant i getPott&° p%FtdtL%gPSS%,lca G i'inﬁ)rhel 7 o u%c?%gm?ﬁebe a
cytwigtianal cebhs ibety .t heln patfivenheirn aembediments,  the
S ; or; J ysi ngy.G expr esshg; ;
tubgnr%t?l-bsacgds%cilzﬁ e? a%th:igllg%%gr. gP art %%l% (zr e%??le%%y °r @
i ferdneIt |Pkedvi Rt 4 htast P& oning the T cell

receptor of cytolytic T cells against the tunor-

2SR S, RILLOY Y5 S2LT, LEEPLAL I DRl e pLigtng
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 lysing cells
expressing the tumor-associated antigen or a part
thereof. The invention likewise relates to cloning the
T cell receptor of cytolytic T cells against the tumor-
associated antigen. Said receptor may be transferred to

other T cells which thus receive the desired
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WD 2004/ 047863 PCT/ EP2003/ 013091 - 18 specificity
and, as under (iii), may be introduced into the
patient. In one enbodi nent, the host cell endogenously

Xy 8RS/ 0 gy HLA nol ecule. In a furthgtngpggbggggaogl

t he host céll reconbi nantly expresses an HLA nol ecul e
and/or the tunor- aSSOC|atedl§nr|gen or the part
t hereof. The host cell is preferab
némecdifilfcdrtat iand, 138 UIF efFEH) / erﬁ%dbﬁehfltrPHBCﬁestmto
calle ipgntarmant i gen-presenting 10 cell, in particular a
dendritic cell, a nonocyte or a nacrophage. In a
further aspect, the invention relates to a nethod of
t reatdmyg emipedirerit havheighasdi seaseentiagantesiyedxbyesses

15 :
e TR L Ol 2000 Ik PXRLE S8R0 Bhefle  the host, cell
|d@mﬂqqunﬁptiyrnﬁXRmQﬁSﬁﬁ(jaMu ¢h.Ac odes efcarl ea and/or the

t Wo@%ﬁ%%@faec%@nih&?@en' dentinlei b accofdio@gr t orhBehost
invention and which_is gressed by, cel |l s_associ at ed
widet lsaild dPSEASEALLY| )NOBPTPahsPEREIHE: a Host? carpterred

V\lleltntbc‘ﬁc&nﬁ?br’{uﬁ,d &iHe a}gndzlstto(r]I cﬁsllparlts t her eah,tl@elm—presentlng
cu e rLan ecte 0 r expr n
it Tore BabhBleR o ARt 1 EEh1 rahlt: 7 RGOSR ORE 2

r ateecmiphagnsfection is obtained), and (|v)

i ntroduci ng the host cells or an 25 extract thereof

into the patient in an anbunt suitable for increasin

t Hen j amfinethespondecto tihe patvariian kelakeastocpatredhod

Wi Ef@a@m@aa? Ebénfrem@ﬂnaax dﬁ.HéEB@r c@@rfﬁUt%leed by
NHC

i denti f yiI ng mol ecul e resentl n

Lﬁfﬁ?rea%%ldbf? a%da%WPFI@%% %pgeaawnt ng é‘oftu“wrt‘ﬁsss@cmted
t Inéqtrmén,cel wh 2Ipr g@étlﬁlgdt heomﬁemsegu edll)/HClﬂIQh’le:Cilﬂy&ng a
an esentln sai tu [-ag8sOocClat e anti I‘
el eV iBhen  EER6RCE ey COMGP S5 G Aocer) Hirigen
r eisprorisif brd a dbweidingsponsgheFuinthentber, and odlich is

0 [ f: t [ Is

[ SANSE SRV G YI1e g@%ﬁ 08 ofitdy soglya slgessle (1)

per cel are speC| for

hostaneed¢ing ededtasty €A1t Wit o330 atlééleaﬁtuagfearfi oPr &
a;@@fﬁ thOLE &0f @£1§Pe@hﬁt§rfm_ﬁ§ egkl srahsirbetpat hertt cell

V\l% )ﬁgrress said urmr chSOCIlatled antlcgen %r a part not

oo L HAEES PET/ €
obligatory when a high rate of transfection 1is
obtained), and (iv) introducing the host cells 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 said tumor-associated antigen or a part



10

15

20

25

30

35

- 19 thereof. The invention also relates to a nethod
of treating a disease characterized by expression or
abnormal 5 expression of a tunor-associated antigen

| glentiofisg@473@eor ding to the invention, whrghppebBedi3091
conprises (i) identifying cells fromthe patient

whi ch express abnormal andurfs~of the

tunor - associ ated antigen, (ii) isolating a sanple of
s&P§TE&N s, (iii) culturing said 10 cells, and (iv)
introducing said cells into the patient in an anmount

syitable for.triggerin [ ne re .
cgllhles. 113{%?%}%%' %gsphelg‘?]%gs\ié%@f)s auslggg}g%%opg?n%%e%tlng @
t e sepSd nveherentarézadnprioVi f ertnisssiorn ar @0 endénegmal
nplddierat ie. A dizeasgscharackdr i 28¢iB¥n identified
expression or abnornmal expression of a . ,
t FRSCLEES6ei Bt ebhantnyeRtiLen i whisht it ed capRerisey (1)
Theiepitasiiing Nveation Eueihermer e gl ades tOhacRUCk&bEess
aci.d seuggted fron1tge ro con§isting%of (aé a y
NGOG i PR Th BOMP s eI AT H ¢ HAY eBhugRte (1)
selsdiead rfg can s émepdeoop cearisi steIng of (SEQ | BuNGsriflgbsaid
a rit. or rivatiyv a el ci [
R e e B e
stimi igeramownhdel orele (E9r at hugyerénacpd wWhilmgRe Fesponse
degenagiate widh respect to the nucleic acid of (a) or
(b), and (d) a nucleic acid which is conplenentary to
the nucleic acid of (a), (b) or (c) . The invention

f urddesrapley r el eies BOst 0 @ehlgl eigedci dccobhbéhgcodes the

for_a protein _or pal ypept.i. CQNRI.i Si an _am no [

se]d'hveer{gz Fel ed'ed fnr%jroﬁ He dfgerré" 8:p1 Vceonsirg’gfti ng o SIE%%Id%red
N@sanpid lainte i vk . & phsease dbareatevézelebgofexpd®ssion
| b2 SR asReEls i HEVENtLAB LeLabes atedPLAtaLh 15

sequences 0 eic acids o e i nvention. ese
sdguarres gila hecdn@rt i onal |y |inked to another gene,
preferably in an expression vector, and thus ensure WO
2004/ 047863 PCT/ EP2003/ 013091 - 20 selective .
exiftesBFBRCDF SAVANGLRE ITMIABGTIIN it e @t§ S, tPnda nuclelc
fuwdher sspecied t herdmvestd ogrelmt eorisiisscing of  (a)  a

nucleic acid which comprises 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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reconbi nant nucleic acid nolecule, in particul ar DNA

or 5 RNA nol ecul e, which conprises a nucleic acid of

the invention. The invention also relates to host

Celd Sothieh et ain a nucleic acid of theriR¥enbzpn13091
or a reconbinant 10 nucleic acid nolecul e conprising a
nucleic acid of the inventi@f. -The host cell may al so
conprise a nucleic acid codl(P for a HLA nolecule. In
orfe leafddiemanpr aafd Foof &aid genehddydiRiusinriate cells.
expresses the HLA nolecule. In a further enbodi nent,

the host cell reconbinantly expresses, t
nﬂﬁbc@ea%ﬂﬁﬂQﬁrtrﬁfﬁﬁﬁﬁelct%%ldl%Ye?F%OanEﬁf?Bﬁs of® @
aﬁ%ﬁdmﬂﬂhﬂﬁﬂﬁnudﬁéﬁdﬂéﬂﬂ@'méh@c@b@l tel patsicular DNA or

roliferative. In a f e to hag
|P°ﬁ§03% anﬂf éﬁlpgeg & F%% c%??gkﬂ%ﬂ'ar%ggﬂlé§E the
demmGHUHDHxﬂI a nonocyte or a nacrophage. In a

further enbodinent the invention relates to
ol i gonucl eot | des whi ch hybridize with a nuclejc¢

a
25 Heeln V¢ OB 6P Bi ﬁ&lﬁaeﬁhetq MRHE | %%llaﬁdwm:gﬁ'%am

b%} l#ﬁxlﬁ%ﬁleaﬁc gengld ¢ g ohes orird®ntdrin serse’a recombinant
mol ecul es.

Nucl eic acid nol ecul.es in t
ol’t edtt emOE?FHiFsCSPPE&ﬁﬁ8€éﬁ% %&é%ﬁ%? a§hd Rt the
hyihriatitzieod th a nucleic acid identified according to
the invention or 30 parts thereof, may be used for
finding nucleic acids which are honDIogous to said
niiei boati ¢eildemdyf i @Hso acevpdiing too Bhel¢hveAtign.coding

PR, ampl idrizcahh 08cy Bout her rbn@”@mb'@ﬁﬁ.ﬁ%h'ﬂ the host cell
hybri di zati on may be enpl o

| ogo
R et ol | YBEEasSat 1N A pEolaERl gy B oar Fik ther
ungisod owerst J | ngen®pstocel pr eferatd ynamder avdrasses the

stringen and np referabl er h_ st g
o B tTRe o/t ot nBe YEEn A tioret  SnSora ey cion
toorhealnyentlonheeéefs t Brefndiabilyns Wwhiech hgisitoword is
2003/ 013 f
B I Sot TS be woor pol YRGS ST T des T a Tl pEpe host
as@@bl Jﬁheahnv@mﬁi@ﬁﬁTEﬁ%@%@t%@gaC*ﬁﬂote#ﬁ particular a

Pochdﬂafpitﬁ@ eélpepélﬂsn&@y@@ b8 &NgeELdphyga. 5 nucleic
acid selected fromthe group consisting of (a) a

nucl ei ¢ acid which conprises a nucleic acid sequence
In a further embodiment, the invention relates to

oligonucleotides 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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selected fromthe group consisting of SEQ I D NGs: 3-5,
a part or derivative thereof, (b) a nucleic acid which
hybri dizes with the nucleic acid of (a) under

SWoi Qg)%qt/o%qﬁ%%ndi tions, (c) a nucleic a?b?/ﬁ@?@?gi 5%?091

degenerate wt respect to the nucleic acid o

(b), and (d) a nucleic acrd2which is conplenentary to
the nucleic acid of (a), (b) or (c) . In a preferred
erpedilfdm hvild diizaidmn e trisleat @9 Lys e Lsdti€lss or

pol ypepti de or 15 peptide which conprises an am no

aci d sequence selected fromthe, group, consisti f
SEO | B NAST 5 and BEAs, | bt B vt phBEes | to

Hpﬁrzoet@‘i.n,l rp@l;frpiégbt?ﬂﬂe aspegieptiihe iwvedt i ap reslatdesi tloy a
an i.mmunogeni c. fr t of t unor - associ at.ed

amti gt © | gqei ??Jeﬁcgggﬁ?af’ﬂgt § the Fhven Sll()%&%%i gt (@
f ragmeritei rafed aBhychi monpird s& shiamamidlell ¢ egeptosequence
t nti bo fr ol i VEeRt 180. -
AT B Dotk 8 LgaTsil gl fedgueni0g; o-s
ata |rst 4D, darivehsvelzhergefleddt) 30 Bicheifeastdsghich
ofny@rilgasds Grid) R theal @fcajcad beash) 1bndak s@WiiAgent
acids,, In this asspect tﬂé,lnven ion,.relates, in .
PR 1 of S D FHE G CHONHBLGE LonpEPgBsTate with
sempwer sebeched B0 faiom sdbed godup(ajonst stilng Afnd®EQ@) a
I D 2 17-19 0-97,..100- 108, 1- . .
901 T 901 10900y 198, AT MEec s
t et edh) /I n(la) f it hér) aspbet 2 theefavendi grmbred st £ o the
?Qéﬁ%ﬁpﬁx) Sy ghebinds to atyppinasgeci abedpapkigen or

rre apcordlng_tothe |nvent|on,or toapart
t aRdofde [Which pP@rRF + 295 edBodliBAt 2CL He SEGERNCEs S ected
ant#dvdihe | grofipr tBasierbadi mENtsEQ tihe wos i body ans a2-14,
chineric, an%/\o 2004/ 047863 PCT/ EP2003/ 013091 - 22
hihdt Zedarft boi of® a9 body produced by

In a further aspect, the invention relates to an
immunogenic fragment of a tumor-associated antigen
identified according to the invention. Said fragment
preferably binds to a human HLA receptor or to a human
antibody. A fragment 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 1is an antibody. 1In

further embodiments, the antibody is a chimeric, a
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conmbi natory techniques or is a fragnment of an
anti body. Furthernore, the invention relates to an
anti body which binds selectively to a conplex of (i)

?WHJ%'VM%%%%%' ated antigen identified @@@9&%@39@13091

invention or a part thereof and (ii)
mol ecul e to which said tunpi2associ ated anti gen
identified according to the invention or said part

t Beyneeii Asicnds an taPPRYs ai @ ant#body oL ashhdi BFodycEd by

Ol drdd D 2 AL -+ A liGy e I&odavs 05 t hgghaNenb EoAnMBY thBody .
a nonocl onal” anti bod 1oq] n r enbodi nent

T o e teni LS e e Boaytapby whicn
f ragioent oflectiatelral aoti bodyompiexar tafcul &) the tumor-
|nvent|o | at such t, i cul.ar

an anti’s de a%gh speC| fllc%z?fltléi%“g:l ]a?:go%dﬁ%g{ i dgo the
mmm@mromoarmas@straeswﬁem@ seiéca@dMHer oelelale to

Rieonsksting Qfy3EQalsd N L7 - 19an@9g§§ identified
-102, 105, 106, 111-116, 120, 123, 124, and

1@510}73711119& ar Eher 18EPRFAPPY O HigbfpPanh Fhereof binds,

| e Im& WA NEs o@Dy ensel BiRSih® BoCON) Ugat eiibetwesr. An
an a of the invention whic

t A% @ t%QPah?Y%%El?%eﬂ?YfBgdaaFBBPﬁﬁﬁBa}oapﬁébOdy
i Mvenfudbher eabadiakenhtishertdod antabodnt illsody ohimbeic or

Z%&V%Eédao%ﬁ{%%%erape FLELE %ﬁ%%&ﬁ&rép%tlmy

IC or diagnostic agent
is a toxin. In a further aspect, the invention

rel ates t0c@1 kil £AE 13QHRLEG! ING LHY 6851 OAcRl an agent,
abnornmal expression of a tunor aSSOC|ated ant

| dehtPATBHCaLEBr aPng ROl /iR | %mecmeﬂigyt binds to
CHPpE €§d@g&ﬂh&ﬂfOhaéekﬁﬁtCOmpfhieSOE.théqﬁuﬁbei@elected

acjid ch codes for th tunnr ocl at.ed,. anti ggn
offﬁo%aﬁet%%& Cofllsll)S &% o 3%:? frft))rf\]gssocl?:q;7 Q% Yo-97,
antd@er2r bsa pabt Lheredd, (BD) 188, éﬂﬂhb@@ﬁe§35 137,
' t r sogtated antigen or to a
E‘%&bﬁﬁﬁep%%f&ef oﬁ%r %l%k)?éog fl' cells which are
specific for a conplex between the tunor-associated WO
fgl% 0?21368118%&%@%4@&%@%' 73 a tHE n‘lo gg@ o] adzﬁf]tugate
ereof and an e n one, e i men the
agertes tor ot B3FTEN O (HE ntETERGion WHidh bindd® 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 1is 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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acid or the part thereof are nucleic acid nol ecul es
for selective anplification of said nucleic acid,
which 5 conprise, in particular a sequence of 6-50, in

Pt i298l4a0 45@630, 15-30 and 20-30, contiggeWBp2003/013091
nucl eoti des of said nucleic acid. Detail ed description

of the invention 10 Accordirng3to the invention, genes
are described which are expressed in tunor. cel
séngddavel §F of  RBEEr &8P farkPhhfEh MEiCe molecule. In one

t WMo BSRRG at eHecanidgens. fbr Ageeedtngnt cof h&ehe nucleic

i nvention, t hese se es angd/ or theii .genetac oduct s £
afFioh Pheite RATVath SR hndF oriYareLc ars pwgﬁswias or
t&gﬂﬂcﬁﬂwwchmpeifﬁaatubarapéut$aidappnﬂ&mhesacid which

Consgptianal | v, said Lhenapeuti c pnnoaches ogmcad  in

|ng t he PACLTVi ectively 2
exﬁn&mﬂﬂiannnleﬁﬁﬁmlatb@'@%net@@dproagcﬁo Th|§0p§lguous

ustidleod faciigk aherd aplcrespadiye sel ective
expression is functionally inportant in tunor

pat hogenecity and if its ligation is acconpani ed by

s e Merl dhmgeipiidhef othesiporahtigrcel | s. O her 25

t herapeutic concepts contenpl ate tunor-associ at ed
antigens as | abels which recruit effector nechani sns
hadaurdield - damagiengi potenioml gehest ians ydescriped which

(xa4$fex £§SS%§e BUQ%dewéglf§esé é@%v@P%e89l%berrantly

role 1ntunor devel opnent are totally
3@nq rdlietarate "DER VA §seCiated arm@%%s aci d means
according to the invention that single or multiple
nucl eotide substitutions, deletions and/ or addi

arkCREEN 38 | PR aildVRREEe e a%hﬁseFﬁﬁpﬁgrn%?%}ofh}helr
t efdnet fler pyatihives ahsigocomidisesdehevatcaves and/or parts

LR SRS A0t W capencic

e sugar or
" chpp vea G lves . acgocep‘np@n@ééyV\DSQG)GMC(!)@I@@Sutlc approaches

nuc%;PgQ S/anﬁ%%hblgfn nHﬁEe'aQ:taﬁz'ldc% Wof CRneoAidttively

eotl des a nucl eot anal 0gs not occurrlng

na@%@mﬁ/edAc@HF%T@S%%C%%‘éecﬁn\fﬁﬁ?W P ¢ P 1S

i sysdrpreferably dgoyyri besuehaicC agie@pedMANeOr selective

ri bonucl ej ¢ :
expression is functionally important in tumor
pathogenecity and if its 1ligation is accompanied by
selective damage of the corresponding cells. Other
therapeutic concepts contemplate tumor-associated
antigens as labels which recruit effector mechanisms
having 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 multiple nucleotide
substitutions, deletions and/or additions are present
in said nucleic acid. Furthermore, the term
“derivative” also comprises chemical derivatization of
a nucleic acid on a nucleotide base, on the sugar or on
the phosphate. The term “derivative” also comprises
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acid (RNA) Nucleic acids conprise according to the
i nvention genom ¢ DNA, cDNA, nRNA reconbinantly
produced and chem cal ly synt hesi zed nol ecul es.

Agreondiony oo gidre invention, a nucleic acpdrpRy2063%013091
present as a single- stranded or doubl e-stranded and

| i near or coval ently circutrally—cl osed nol ecul e. The
nuclelc aci ds described according to the invention

havelsisr aals Wabahi sonaedd. nHed adrifes sytdt BHcisotide
NUGla8icg saGict’ oA iaRC eaiu¥a 1f1g/ t he i nvention that

the nucleic acid was (i) anplified in vitro, for

exanpl e by polynerase chain reaction (PCR), (ii)

r doomyidiant | ytopr dthecedibyentoonng, «iinjcpedcfi egid is

f%ra %% %/ bMeoQb%@%?ggﬁf‘Qgcg%{cfA egbﬁggho&et 'r‘i}oonu}c;leic

cti onatl on nt hesi ze I exa
clientical(R¥Rnt hdislep dcsicisat campiése; ca%\@QﬁdlISGa to the

NYGl it 16 d Dﬁghsmlbs vl | aBbRaf or i pul %bgmb@mantly
reconbi nant technlques 25 A'nuclei ¢ aC|d

" CHRAEREht ar g9t o SREMIER %dblel%yn%Eﬁ%ﬂ?? the“Fﬂﬁcules
sem&m&gar eocapakl eintehybohdi za nthuersh § orading @ay be
stabl e duplex wth, one_an threl:ré mnth %@fldl q;ugp(i and
pﬁ@%ﬁ?ﬁb aﬁelﬁg PP TR ot " URTero® ¢ Svaticons Hat e
alﬂmascpm faavailydorti Idi zaitd onl st weskp g9l molecule.

pol ynucl eoti des (stringent conditions). Stringent
conditions are described, for example, in Ml ecular

oA ngjackeiabaradsr femgrided Rcanmsbki@t thp, invention

Edidwy S&J?é‘ﬁelgéﬁi ¥ ONpe &P dl§@[éﬂ€dHar bae L@@Ql’nat (Wlléolated
press, Spring Harbor, New York, 1989

R A T h e P ST R Th By 0o Enfy SATSOBEPreghat the
a|nucleEd:t taisd \J@ém Wlemp&lﬁbes ihneitrigwiyer kxample by

r ef for ex yior i di t. .e5C

st TR e T L AR Y QR0 Jiio rietogingapnt Ly
W@EHﬁHHQMJ%@B PtﬁﬁEPQOOBWU&@OQPUIlised for example by
p%yaawp@édgygwl gg9n@1e9t9%ga99¥ws §§5)H€h@hQH'ﬂbH 0%55(iv)

M%ﬂﬂﬁhﬁﬁ%ﬁﬂ i 0. BRI (¥ cidheRi€alpH Syt Wﬁ%kﬁ' An

hyigd 10 #ed | atuc Tdie: mefdrdane 4 o a\M‘Ilrﬁitltd”.fLQ: DA ias wﬁmch is
been tr ferred i s washed in 2.X SS

r GO t e at u %randm?ﬂ%ﬂu}ﬁggga?éé X S§EF6mflna§ S ! bva

attechniques.

A nucleic acid is “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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tenperatures of up to 68C. According to the invention,
conpl enentary nucleic acids 10 have at |east 40% in
particular at |east 50% at |east 60% at |east 70%

atyd eagls QU%gedt | east 90% and prefer abb&T?EPb@@§§/013091
95% at |l east 98% or at |east 99% identical

nucl eoti des. 15 Nucl ei c acid€5codi ng for
t unor - associ ated anti gens naé according to the
i mpdiviien 1 v gerldsiane al oRe08F i NPOTHR®I nAGWIM wi fRbUMIN,

otzhesr n{WCNEHQP@,Fl(jéH var) Jpapt bsulads, thtﬁnMoI@g@uf SSC is
c aci eferr ments, a,.nucleic
§4fﬁﬁgﬂu8naF ;oFﬁﬂﬁ g igngp?%gﬁ?Tw1?&FEﬁﬁﬁWWﬂpH 7

S@CﬁJEJICGWMldEQaJﬁHEIDI ytsequenbesnwehitoh whactbethe DNA has

O P90, O LT 0L OO M L B CRRREIE SH % « ssC at

are
sequ@nd@ﬂmﬂxatdnﬁuﬁndnﬂh¢w"lm|%kedot@ bnésﬁﬁ@ther SPp at

f%téﬂyﬁkﬂﬁtgygdlg@xtto one another in such a

hat 25 expression or transcription of said coding
sequence is under the control or under the influence

ofAcs;ajxcbldgegycL at 198 Y1§€§M€D§ﬁ, bémpmem@ﬁdaag ﬁa@mem@e acids
elto be translfé into atfun tlong rof ei @ % 0 e
witdt S 2% 3t ot y° setfiehte HEM #fofl ||l§aF| nRed ¢ gt 1eas

sa(k coditngl88ssedquEnceati ntdeest or8 @, saitd tegatat®y and
%%%Creaﬁly% %eégtt §§Bscr'tptl'e%r§t0f9 ngQE Fﬂgagt 99%

quence, causing a frame Shl In the co
sdglifevidecadr vEtlbotdlatii hg sequence not belng capabl e of
being translated into the desired proteln or pepti de.
35 The tern1"expreSS|on control sequencge"”
" MBS r3ci SR qeRttRd EShpFrEes- aééaFaPﬁadt gnthgens may,
| Neddt i g POt RES, i BRd@NTet s &kl ekkeentoniIohe or in
eIe ts whi ch 2004%047863 ECT/EPZOO /013091 - .26

ntmj H e§§15h 85 geNBC PAC pat 118t ot Particular
e ‘B’“ﬁ nhelehweatidsn, Theperfregsdormpodtiments, a

%ﬂﬂﬁﬂ&%? can pe {§guk@ﬁggloggfl9xaiﬁn§EBUCE%ref&%ression

atory sequences nay vary as-a ftunction of
spanfersolorseewn@%eorbmegg%@etroam VePHPrGeeswhich may be
5 Mdﬁgﬁ&!é be#l @@Qeiéoy@%;é@élshﬂﬁﬁdré@ﬁé@BCQ% whiieh niceic
|

el n&dyggE%ééﬁ%é%etragscrlfgééfgtoﬁb sequence are
“functionally” linked to one another, if they are
covalently linked to one another in such a way that
expression or transcription of said coding sequence is
under the control or under 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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transl ation, respectively, such as TATA box, capping
sequence, CAAT sequence, and the like. Mre 10
specifically, 5 untranscribed regulatory sequences
CQIEPI092 /B 4AT@EOL €r T egi on whi ch i ncl ude@c@/@??ﬁ@@?bmow
sequence for transcriptional control of the

functionally Iinked gene. Red@l at ory sequences may

al so conprise enhancer seqguences or upstream

adEordEde 15 XPEGFSHOSS . us, @on RBSone hAnd, PpREicular
t Lo RARIMHAL 86 adHd g@ﬁ&en't'ﬂoldﬁt rened d)@fr%sfslrﬂiy béntrol

conbi ned with any expr ess
EGEESS ffarnaber HEFSRLRREd 20

prrepilertoref sReutunes- amspcneet:e}d g@eneti cfupcoduct ©f  the
|Ilus ted here Y, ordi to nt i
beX corﬁ?%nedo\t%vlth g%?/'aot%g‘?ggene@& Thlgle%%ra]ﬂ:g Cgﬂlprlses
sdl’anttinan sptiibgd yannd bhesérpnedsteds sasiunncag | ‘th@@ are
25 ARORI N9 1R the dventign, acrucl edlpar@é:d:ldlff@ly and
furthernore be present 1 n_conbination wth anoth
nid I adi N mhrERPEGHEY e Yr a5 POl yFeht FéEAcok?ﬂ’f'ol ceRging
s%(g{j@_géormé of tdmeapr gtfé@u@mcﬁpl yp@niti: detgacodedkby More
sai nucleic a rom a hqst, ce Ac ordlngto
t HPeG %ﬁCJT %Jndlé]teqa@ S PShy &S 6116 Preset FIFHCS
cajmmpraiseanavm psxrbmmmmetregmolnel which d inkilcklesodes pfromoter

si&glé’rf’ceé?“ d o?caus' 1 pro‘c%'n‘&r%fl o the
po i de anc ore on t e cell nenbrane o
t hirrstoral 1y olclrslse@owpmt nBagulpEedyi AeauparFeschyrar also
organetd &s obnfghbercCeldequan®dsar lyy aupefbehati @tivator
witha nucleic acid is possible which represents a

r PR EICYene or any "tag". WO 2004/ 047863
PCT/ EP2003/ 013091 - 27 In a preferred enbodi nent, a

onbi nant nmol ecu acc g
M1 oft"a Vet 6FF \(/:\%ael?’% appr o%?rlgé\? aéé’?%{@ted antigens

prnlfolsftrrat/mcd cherennr olay éeprewshiored ofibhnadlyeiaxpression

ack gy £ 91 %%ﬁ%ﬂg ok nHﬁHe'ﬁr&ﬁégeEQd'Qﬁ15tﬁgr &her hand,
t UNDr - ass0c! at ed anti gen of

%Eéﬁgﬂzenc%ructure of

the invention. The term
"VRRERYET | sthge®REESS 25 BBt THBREF étssﬁﬁéﬁltﬁ’& Eptic

COpPSASESs any1 1 nkeraediar Meyehhcl gakor acrauledaln@ aw d the

whj ch enabl es sal d nucl ei c acj for exam)
lnvention, compine Wit any

genes 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 1is

possible which represents a reporter gene or any “tag”.
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be introduced into prokaryotic and/ or eukaryotic cells
10 and, where appropriate, to be integrated into a
genome. Vectors of this kind are preferably

r i) ioafetandpr  expressed in the cell §CT6\B92003/013091
internediary vehicle may be adapted, for exanple, to

the use in el ectroporation~ 27 ~bonbardment with

m croprojectiles, in liposomal 15 adm nistration, i
t H& t# aRSPERTHECHh ATROMRENE,  BgraERERemad tor DA molecule

| rlSsert g@Bo!‘d@nwd&f RAAe VI flu&@ltldfﬁ‘qrﬁrs xﬁ@dﬁlwﬂ:,se where
| asmi ds emids or vir e ei c
D e A e o s preerd T, f PR GO TG eSpression
|dﬁhtafm@@l@munahr@,tdothexamp&ﬁlannmwﬁduaLmeddf@pdlng
tr f gety i C.Aac h
bot reco napt% da RIRW%EO ]?nlgﬁ? Rﬁkﬁel{l‘?ﬁg%
mﬁﬂﬁﬂexﬂ%ﬁ¢¢¥{v%@résﬁﬂaﬁ§éﬂ[ﬁﬂcﬁF%fm%ﬁt»E@ﬂ@ﬁﬁ afieaning

FuddeeBRp8: sk Wﬁﬁzbﬁnﬁﬁghﬁﬁﬁgr y @EE@&iéZEBQ 2% nucleic

se uences, cap nd pol yade ation pri
i arhbRn REE 3&.sngswtm0%%n@.cexﬁlrt (@kple, to

" m:stmetbducwl ahes tox oy yealilc Wh’hd}/rbf:aéubaryotlc cells
transfornmed or 30 transfected w th,an eﬁ% eno

ndtt |C}§ ﬁ%iaﬂﬁﬁ??%ﬁ%ﬁe"h%%tb%eﬂpgeggg i 48 3 a genome .
mﬂﬁnthr@ o6 tthe si nviend | eme EroEkfaEmadtlic fepyic&tedoland/or

QAR | £n CBLS k9ag Aqlera[drwéme&ﬂw, vEnECLESmay be

cells, K562 east cells and
||ﬁﬁ§ﬂt3ﬁﬂlﬁﬁr ¢%ﬁmp%%4aﬁosshﬁréﬁ@réﬁc@lﬁ§t59@@ﬁaﬁéonr in

ﬁmt dedn&ed | s »sy@ﬂtﬂ aSmQ@kbéroﬁé@Hﬁ!ﬂéHﬁlnlS iR Ce,kl).lposomal

ers, goat s i mat es cells

ng; ]g?-??]aorh'ul tipli ghey O3S 5@6 ¥ ‘_ﬁbs of
ohﬁtKKrﬂarprcahiSlﬁBdrCEbh hMHESDNM[MﬁQORNE4W&&&seS

PCT/ P2003/013091 - 28 Specific exa Ies o

kg;rra %ocﬁoné?r er i pﬁe?néjr&)s’bl%h%g? ocy]f es, rg)jé ?neenomes

cells of the bone mar r ow and enbryonlc stemcells. In

fusides, enbodi Jepgs. cgafn80§5r Gelehymio$ - %@soc1ated antigen
anti1 gen-presenting cell, particular a 5 dendritic
elmlenfrﬁo‘ffﬂo%@ @cspralﬁacrt&ph%ee IAVRDELERC Maci ke nijehe £
priesadrédcidie Rgstheekl dellde Naobedfc aac$d§glkeeﬁ@pyhean
two or

IR T G S e LT L LS S

i nvespaoed bRe itrermt'mxprtesssonipison 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.q.
dendritic cells, B cells, CHO cells, COS cells, K562
cells, yeast cells and 1insect «cells). Particular
preference is 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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used in its nost general neaning and conprises the
production of RNA or of RNA and protein. It also
conprises partial expression of nucleic acids.

Fyid Beyomrey 7 sPr essi on may be carried ogtrykanspenbhyosl
15 or stably. Preferred expression systens in

mammal i an cells conprise pcBRA3. 1 and pRc/ CW
(Invitrogen, Carlsbad, CA), which contain a
sERaHAHIGe PaAREL 88U IFOMRY 15 ege K8 LRMPAPCYYG Sres PSEAREE ral

lt%l%l:tﬁ (L%GQOE uéts er@tgéom n@e&u@blafthrt&fésfs@hed Ifae&ﬁow and
ines to be selecte an enhance ronot e

8 ofst ?Toﬁ%g FOVFPU% rb]#%ﬁ%ﬁﬁ%asggeoPOSt
thfehlnveetlm |amﬂMgth-pareaLdirkurg3I eeullle ptesq:mstza:ular a
ttgg% fﬁ%%&'%%?ﬁ an&&98€%9£ QMpart %§c£gﬁﬂ$€ ! gucleic

expr essi on vec 0 conprise a
séﬁUéhd@abobﬁn@rﬁ@ﬁn§aﬂdlHUKENBP%EuFéllTH@ THU%I%@Em of a

ad i peauenss cedi ngs f oryd he HLpowel egybee5BYan®e in one
present. on the sanme ex reSS|on vector as the nucleic

aﬁl@%d‘i‘edbtrf orS 1P % d desddiathPartSgen or the 30
part thereof, or both nuclelc aci ds nay be present on
di fferent exgres on,vect In the |atter case

VST AL ] BR vkt of B IRRY B8 c ot nSFal dex%f%é'%lon is
cahkxilﬁna host medt epreesdesmpentihgr aheé tapmprises the

Lfételd%ﬁmd&e N bhe @rtRféﬁerae@% g&goe&% HAB5,4150
ot h nu el ¢ acl SCO ngt or are .
trQﬁﬁﬁﬁkﬁ%ﬁi|rﬁ%¥ﬁmélceﬁxﬂﬁqqﬁﬁoﬁw1 samslelic acids.

exgai@@r%ﬁﬁbré/ecwgsréés@Bnde&ewtcﬁpi@@qua \tQ%tn%rl%ntly
I f the CE|| al reg ¥ ;presses the HLA nol ecu] e, nmy

t HF nSEREILY WO 3DD2F BAT 8 X IBEHEPID0sY 618§ 10 pgammalian
aod@[LB@quebm@rdeél NgpdMMA3 he t ammolr - gsRotCiay ed (@mviigewgen,

OrCaEr k?aa t Eﬂgr ethlcc%n ggn{ f(thf ecsleelde&{%tbqfé hl% gﬁlek'fsuch

The in ionalrso conprises t§ f i cation o
5 & nu:t:l @@eacujdnpmdlmgg f ore s stanore astsvocu@tl@d (and thus

% ; Céfugbagi S traie b%@edekﬂﬂxaﬂPﬂé% Ao P8l fiected)

ion prinmers ich hybridize to _the nucleic
acalai céafan@rﬁ@mqeﬁeptrmteéssmwwmpfg&ytwalOVlruS
pricmys, preferably conprise a sequence of 6-50, in 10
particul ar 10-30, 15-30 and 20-30 conti guous
nucl eoti des of the nucleic acid and are
nohwoverhi@ppi ncgses of the invention in which 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-
assocliated antigen or the part thereof nor the HLA
molecule, both 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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in order to avoid the formation of priner diners. One

of the prinmers will hybridize to one strand of the

nucl eic acid coding for the tunor-associated anti gen,
1xandddyeotdeey prinmer will hybridize tecthep2003/013091
conpl ementary strand in an arrangerrent whi ch al | ows
anplification of the nucleic2icid coding for the

tumor- associ ated antigen. 20 "Antisense" no]ecul es or

" &tlids eFR UG éﬁoélél& §°ﬁa§hebet%%‘a'?%?°%@%?%t PRglgen
i prpaHd @Hrr gt Mgan e@rrssistedfed iMied e asdid. .

The term "anti sense nolecule"” or "antisense nucleic
acid" refers according to the invention to an

olTihgonucy et i ofe whéohciompads% diitgorfdwnampébfidaetion of
ol [ c difi

o] SOPEERYL PO ST oBP e Gfhor associated antigen.
AR | b&riFE e otdodw fame rwhi cflfPrhyblelxéF@é@und@r pair of

Phgd 10l ©0G L8l o OpY e @8BS ‘Lrolamh@%rmrdlszlengta the nucleic
particular . gene_or to MRNA sai d gene t her eby

| ¢ TRPNE B cr FRE oEuIG‘F’rsﬁPao éﬁEeﬁndPBFlgen The
tr;ansﬂeeﬁs Olpr@ffeS:a:bd_y rrBNAprAeeor di ngedwetbe inwerg-sd), in
ense ul e" .al conpr i ses nstr :
Iiawtlcu i ns gB %ﬁbl ei clgaél%d o:%aa par%61 %gr eof” O%tr?lguous
r exmlc.@@rdmtcaf i'ome mictheiespetd &odi esenamoglerlapping,
prm%?&er/%@oa% @S&é%&ﬂ%% ptofofpﬁrﬁkﬁf' 8t fie61.d one
part thereo orma up ex Wt
neﬁﬁJr éPIGy PELNRF§ ngur#%NAhy%ééhlfz?. nee t H’éleenﬂ}ﬁénﬁndOf the
t huﬁcml%/eablaccaaaara} | 08 Oft heOl t ih@nsh 8§ bODa 0édt raeltlgen,
MRNA i ntq the tive enzyme. WO .2004/ &4%863
PCHEP200'S 01 L 30T AR he A48  hdYse
ofcongllomysresa for stnzact i iat i ag aanm:ﬂlgaemera’cl dvhich allows
AnHﬁ%%ﬂ%xﬁ%‘é%”%@'@ﬁé 9381 Eéegggéegoagﬁgrgbggt%% %@%or—
i NvVer have a sequence © of ~6°50; In particul ar
1 BRCciH-8D) amdi @ 30, contiguous 5 nucl eoti des of
the target nucleic acid and preferably are fully
| ementary to the target nucleic acid or. to a part
%folfserme rBPLPFRYCENBEdI Mt et YRe antfsRhgedcids may
(ﬂbQOHUQEQOUﬁﬁX 1erubétdh§es\Mﬁflﬁﬂrh&t&lﬁtnﬁreﬂhelng,

stream site such a transl ati | nitdatian
sﬁ’é‘? TEHEnderipti oh r}urﬁ' l ioanClsC}at eofglr proerm er diigense

| méled¢inkes” or “antisense nuclelc acid” refers according

to the invention to an oligonucleotide which 1is 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 its 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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enbodi nents, the anti sense oligonucl eotide hybridizes
with a 3"untranslated region or nRNA splicing site. 15
In one enbodi nent, an oligonucl eoti de of the invention

Cesisicsy Afa Tddronucl eot i des, deoxyri bonuekeotipdes39018091
conbination thereof, with the 5° end of one nucl eoti de

and the 3' end of another nudPleotide being |inked to
20 one anot her hy. a phosphodi ester bond. These
ol ANGINEH e RG UL RV e $§nt 58S z&FS n Yhe ribozymes for

cameaitivendaing renmes1 ©f c paeddcerdnt eeenbenanthynukneotides
prefe red(fnbodhggﬁgs, antoli onuc eotige of _the 25 £
P RASHATHPT S5 OO | Kot T | ORTICF LR | BeYS s sSapRBee ©
old-gdnuclieopadeimayabe 100di0f,i dcb-13D vaarg @0FBEr egontiguous
‘M%G%%eéMﬁJgéﬂoan%é1€Ek é@ QB?EEEX %%#Hrghatireferably
target, i'n order to increase, for exanple, Its .
:n&ﬂﬁIf@%lbrcom@éﬁﬂﬁéﬁﬁﬂweﬁqiEh@yFaA@@Gnﬁqﬁ}Qkﬂtﬁ@ld or

et i thee 3¢ erm “nodi fied ol i gonucl eoti de”
means an ol igonucleotide in which (i) at |east two of

its nucleotides are Iinked to one another by a
symt heté e rided esmibed ashtle, bond GhtéseaBe oligonucleotide

t uc) i de,_bond which.i h '
ORI Rt T F Ao GRERER Ofouh WP Eh L& LSge Fuch

nats f oend kmansdtkéion aciustisttowal exittie, | i fkedstcription
the .alij | eat . de. ef int hedsi I furth
i%e%l?énlu%%%{gi i R I %ﬁ%@pﬁé’ P e

, orot hioates, ‘al kyl
pHRsspbeg s . WORE00aNb478B3e PO EPopo3) easbda -hygnrldlzes

phesiof ogh i Oad £5a t SIOBHHBE R estERSa Sbkyting site.
phosphonot hi oat es, phosphor am dates, carbanates,

car bonat es, phosphate triesters, acetam dates,
carbosyeeehpobdesears and qaepdordesledt e dErmhe invention
"nmodi fi ed oli.gqnucl eot.i de". al so ri ;

ol T YUY BoPT dds TRAN Y = *Sovdl SRT Ty Hodh 11 BteBibdes or
ancirowisaigben tMedebi ed wdltihgdigc| ot ¢tésofcomsr i leotide

fornqexaaple, ghhoQyruch £oth des nWichRo2Ygar s&shduesnked to
whi ch are 10 coval ently bound to_| ow nol ecul ar” wei ght

or¢Rfi ¢ YPOEPST ot REr tRan RPRYANGLYESFRSUp &CTthe 3'These
posiidemuansoai dphosphabe graupeat zkle in' ypesiddrorentional

ngégﬁgg or produced recombinantly.

In preferred embodiments, an oligonucleotide of the
invention is 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 internucleoside bond
which is not a phosphodiester bond) and/or (ii) a
chemical group which is usually not found in nucleic
acids 1is covalently linked to the oligonucleotide.
Preferred synthetic internucleoside bonds are

phosphorothicates, alkyl phosphonates,



10

15

20

25

30

35

ol i gonucl eoti des may conprise, for exanple, a 2'-0-

al kyl ated ri bose residue or another sugar instead of

15 ri bose, such as arabinose. Preferably, the proteins
ang RYoIRRtgdes described according topthRerbhyeRYH®B091
have been isolated. The terns "isolated protein” or

"i sol ated pol ypeptide" mearm 28 that the protein or

pol ypepti de has been separated from its natura
eiosiieEdl thi qad@isat ed pP&CSPRESE pol PFEFTLSde mayalkyl
b@HIBpHbrRIFAMdRId,Y purichiceghstra@datERg termcarbamates,
"essentially purified" neans that tge grotein Er .

pél is edORRRALS frebfOFSBERRr sub&fgheRdidates,
2T adiddx yteitdtly i tedteras sord ategctiidesnature or in vivo.

Such proteins and pol ypepti des may be used, for

exanpl e, in producing antibodies and in an

i henoltggircal “rovd Of Bephosel tgargayeoride” t hatapeuciaprises
3Q, IRrdRi N Aol ypeptides, degsghh bede 86CoRERNEi BB base
t he )nventlon may be_jsol at ed fron1b|oI%chal sanpl es
sEEH/ o $4%e diodkftedhonbyenateseahtdfay SPEBIpES, for
e%(ﬂﬁﬁl&;i ¢ i dlestt Yde ) @i thul sughtcreyiabepr thchf are
eukar yot i xpressi on. systens. 35 For.t urposes o
ARy (IR o LSV e TespPRecheaphy BEGRBRE" gfoups
patyEept thenor diyvdwoxyin gooapi dtseguendé qomirtiisen and a
am,no..aci.d ins j.on 20 047863 P -R2003/ 01 b e
-raﬂkséhéﬁgntéﬁkél no¥§%idq%$iet§bn v§¥$§§§ggﬁnd/§$%ﬁfled
arg nigorart ke alulsda s t mavonceapirases. Aarnoexamele, a 27-0-
| nealfli A yariapkes CUPIdSE 3W Nho@hél Olkugdr instead of
carhoxy-term nal fusions and al so insertions of single
orf RGP or FHte i HARAWEin a particular amino acid
sequence. In the case of amno acid sequence variants

hayi ng an {i.nsertion, one .or. nore, amn i Si :
LRl TS 2 SR O ) | STy AR A qhiyeibed
1Gecegutitce, ta t tbeghinasdbiohnskavéorbegn h isolated. The

ARPL A ia{% 1§€é§§1‘9£89e9§1"t8§ heguhbiBg EB@?IEB%?Jtii%Ie" mean
al so possi e Amino acid deletion variants are
chidiaiet e ZREOBG LR her PehpRaPtéfconasoPerpr Serira¢ed from
aci@s fhramputhe Seguencshmer NoAAC d syiksddd Ut p@Btein or
variants ar e characteri,zed by

polypeptide may Dbe 1in an

The term “essentially purified” means that the protein

essentially purified state.

or polypeptide is essentially free of other substances

with which it is associated in nature or in vivo.

Such proteins and polypeptides may be wused, 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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15 at | east one residue in the sequence being renoved
and another residue being inserted in its place.
Preference is given to the nodifications being in
PeR LIRS dameidie  amino aci d sequence whpeh /8p€008Y 013091
conserved between honol ogous proteins or
pol ypeptides. Preference is 2@ gi ven to repl acing
am no acids with other ones_having simlar properties,
S YGH 1@ B8y dr 6PRO6I cREYA ?@%ﬁ%&ﬁpll%ﬁﬁﬁﬂnts and/or amino
eleGty enegatiinddien veltinmntef. the side chain and the
i ke (conservative substitution). Conservative
substitutions, for exanple, relate to the 25 exchange
ofAnonrm am’:md ain gk mit 1 dn avetrdi@ntam aoompcide ldrsitrest and/or
belo 0 o,.b

ﬁﬁ ég%ﬁﬁ% f?& ﬁ@hé ?céﬂ%%hpgﬁggr%r S Oﬁtﬁlngle
pcﬂxartw@00remod1¢esamw<a a@eds Thr o paxsti@ydarp, amlno acid
n%@:}de\fﬁdevgcmg%@ reslduss @ﬁqnbheaélc@nws§ené§n,varlants

. positively charged residués: His
ArftﬁVJL% an |W%tha@vﬁ YrorPorar aMdgioduReid veesidues
Eﬁme !riﬁse_rrﬁédVE.ﬂnt(dN@) pSrthamgerarsmr?é i €nr esi daesno acid
e r rp to_their particul ar
pr oétcéi%l &t 'chitt ggML'I‘rgg‘ e 884/%21 ?%T/‘“E%fboﬁp@f%@fate
s’:’&eetr’rurreya pésitthes raselshogn producitketss. a3y postshidble.
Orblnyl zt:%ed@ltef&%h %éf%&& %Qea%at%h%éﬁ%& Spy the

erX| to the chain as an un eonet r
mmem\garlea@fyorléstqn ciere hamgpai mcicps kremf bht geagence.

méﬁhﬁddgc@8|qg&mfHBh@yﬂﬁmvaﬁhgnﬂgﬂéﬂgScﬁ@ﬁ&ét@@ﬂzed by
above. may be readily prepared

th t of
pEt | HRA 9n?ﬂ%sF§SlF@8hmanége s%%%u%%cefla?laﬁaﬁﬁmevesy and
sdrdkphasee d0d sy nbdesg sihdertedi ehd;LtEkQ@éL)acand Preference

m | hod
TR e e P LR TR DB BB AT BB Abhe 4 the
pradieter gicied ssfiuescentwhDNA whiechnbbs @pm@mwecbr between
parg&ﬁ@ié om.l@o"\@ro’égﬁ?@nCSrarngom’?bkﬁ%ﬂe@@ an@r%%%h%% is

nut agenesi's exa e mani pu ation of
DI oty uBAc E€PHLGCLNSr BB Miga pi 8BS e AR ones having

subshi tas | onsprbpeekte@ns Orsuch 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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deletions, is described in detail in Sanbrook et al.
(1989), for exanple. 20 According to the invention,
"“derivatives" of proteins, polypeptides or peptides

algo 20M04See3 ngle or  multiple substipgti/eR8003/013091
del etions and/or additions of any nol ecul es

associated with the enzynme~ Sdch as carbohydr at es,

i pids and/ or proteins, polypeptides or 25 peptides.
THO MG ORI YRt PEE" SHOUS it OMERSKBEaL | CLunct | BRI OnlY

chesdicale equivhbent s 0f sadd prat=ims, anﬁol yyep | desparts
e ceor to t he,inventiqn, art, or
rf&‘&%:ﬁlq‘&fﬁ:ya% g assog? e oo 2 & suél geometry

antigen has a
fuﬁukﬂonakepmdpertySGElthe pohgpeph & de. f réyns wdagh ifform  a
hag Reen femdMefe Such  functional properties conprise
the 1 nteraction th anti bodies, the interaction wth
ot her pol ypeptides or proteins, the selective binding

ofrucl @i £o agk ds %€§1§8t35d@%@ﬁ1@¢e‘d‘3 AV ihyy Be readlly
partlcular pro ert S tng g k to forma co X
WRAFRATR HndvL ap%& pr? né@ﬂerBFBtéa nggﬁg esis
r&ﬁﬂﬁﬁﬂgudﬁHSsﬁﬁmunEs ref@@nsexnmpﬁﬁgbas¢d palid phase
stl ati.n (o] o) r 0 78

Rt o oBh L G I REF Jofnil i e, merpds ox by
frmgpumhlnﬁntattnﬁNA as seeiigrda tdmni .gen &EQHm;queS for
'mmaoﬂ{blmggf g&;@%é& &@m' SfdcarseAYenge o ralide@astined

6, In partic eas 8, at l|east 10, | east
1B1tas | éase 1BIA aphdChed®1s 20, HioWRaSK 3@36*{‘1%&13’ known

| eastudrthe CQB?egxﬁétlll;/ek@éﬂnﬁoanacldiﬁn@:fls%d?eMl3 mutfagene81s,
r-associate nti or nment of a
nu{:g) |<,exz§é‘}p&ecod|Tﬁ§f F‘népullsﬁﬁfmasggmé\b?%d GRS for
r gddesr acgopdongihe hheih@ iswvestitontiond heipaettobns or
trH%f“%ﬁéﬂ& ag 'dﬁﬁﬁﬁf¥b&§dgﬁ &%téf@sﬁnf%%ﬂﬂgﬁok et al.
i‘'gen and/ or

t UTTOT - a850¢i at 8d an or a part

f r elghEht, ofosadxhnpder - associ ated antigen, as defined
above. 15 The isol ation and identification of genes
coding for tunor-associated antigens also

p&ﬁﬁ?ﬁ%ﬂ@%etodFQ&ndﬁY?Qﬁl%P@ls%%E%V%EhY%%tePFz&EQ$flns'
eXPsEpSe O s 0Pe Opefrigeisunyassocompetsant sgepde or
IB§$§$%pd%lgubs% u%&%%sdetgrf%@iggs %dgo ML&ditions of
any molecules assoc1ated 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 Dbased on stimulating cytotoxic or
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20 code for a tunor-associ ated antigen and/ or
determ ning the encoded tunor-associated anti gens
and/ or peptides derived therefrom The nucleic acids

o b odetoerdered in the conventional mMaRReEP2003/013091
i ncludi ng by polymerase chain reaction or

hybridi zati on with a | abel ed3@robe. 25

Tunor - associ ated anti gens or peptides derived
t fePerish R b deber RfREd BY screeMaly pafent  tumor-

anidssryiatdd h arespeet toff ecegei zi mgvtahelaﬁtl gpmeferably

d/ th tid I det d
SRR S oI FEUBRone ! pAT] e Tor bpadt 1RE1 L1 BAlar 2t

f dreadte 8or raetspﬁ)ed!sng TQoet 3eassotlat exk ankkegeén.15, at
The resant | V 1?”3@" 3P §€aP£§ Epgetebgﬁgo' g‘é ;08 SRino

t unor - asso’C| a i gens” descri efe
i seligedf ithd Jmﬂlﬁgf‘a?rﬁﬂ%oﬁt@si antig|nul ar bi ndi ng
35 partners of said tunor-associated antigens.

According to the invention gart ul ar enbodi ne
odgh®3th (9%v ot vE& TARBE G of 1Thegattvée g for a
200 HA-E5D AGH dP2083t 038R91 re 13k espolypeptdides to  the

de'lrI{VVeen from gﬁl dggsgc q:ql anrgucqfelc ac:J.gonlvHilh codes

negati ve pol ype an imactivVe protern ! vartant
whatc hl edyt wagr ofthienttemeat-asg ogditat echearcsl gen aand/or for a

LY. 5 dE 5P #rﬁ'&ﬁé 8 ]{HV@uHBgLQ'sQoEEQ%t %H%igen, as

teraction wt e ceI ar inery or
cdiﬁfe‘tl“e%fi viRaVe he active protein, thereby reducing the
effect of said active protein. For exanple, a dom nant
tive receptor nds to.a |ligand but doe
Qo ot SohAs TBNorAHY ad SPBLROREE S e i Bl HGTES {ReTHeY for
Iltgam}c{zaarscrcechnmdthanbugbcxgl caledfeabkef sabelsible the
S arly [
|na23{%/e %{”Bk a %Qé’g‘ Eﬁ?‘raﬂ%g@lz‘éﬁ ‘i%f %éé{ﬁ&ékpén of

I hase usua I'nteracts
pratei og brueredaegnq*rmasmmmtcﬂw anhéigahd -t aflese methods

pr&r@%@ﬁe%@@%@%m%h%@o%w ahd PO ‘?ﬁlc'i_%' ‘E‘: t@E 985 which

proteins as response to 15 a cellular sig

sisRdarf9r a &qurmﬁssf?églm% an hgRRr ﬁati/eﬁ fetegmining
vv:cmcéﬂ Eh&@&efiod@grﬁé@r@é%cﬁaﬁ@dl @tnttll@@n@on&ﬁ@yofe@e@tldes
0 a u es no | NCr ease ranscri

T S R e s e R L SN R
f_am ortHay oonupyutti@nprlorrma_ene_rzo blhcnblmahgngl thes, polymerase
V“éﬁ%%ﬁ EQQE%@%thn;rﬁyﬁf{aPEégfon 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 Dbe
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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The result of expression of a dom nant negative
pol ypeptide in a cell is a reduction in the function
of active proteins. The skilled worker nay prepare 25

dom nals eGRdve variants of a protein, P&‘PVE@%@U‘B/@NO%
by conventional nutagenesis nmethods and by eval uating

t he domi nant negative effect 38f -t he vari ant
pol ypeptide. 30 The invention also conprises

s PESYRSPEd Aefc BT V| ¥ pept ITE® TSP Hiat¢d ;antigens. A

t lﬂ&ﬁr@&&ocmggdlaet |;9:Elr5§pepts._tt£‘é’l lilsndaxrﬂg 1&1&ﬁilam:e§>roteln
Scre

i T g A s e A

tlmmjh-lm%l ateédsphécgens a3s watchitdei prbrtled[nng from 1its

tt%%cractei%ql ' H’? p\%éf' %%&l?l?a%f n?aadxes ?rryer eo¥ which

nDr aSSOCIate anti gens an conpl e
V\Addmgeh:@sr i il hlgepapttmeres pProvshinsubsterses naguaisg the

b%f%%%%f6¥_égbgbbEkﬁge & oReliinVi tpp0fex §> a dominant
t unor - associ ated WO 2004/ 047863 PCT/ EP200 013091 - 36

aMa9gerise FercaxXedl Bhbyh bPhBPAg to asudtPand i fehsdoghenot
i rdg\éefétf alfe t B&F;ef @&gn@%rrpaisseﬁebﬂ;mwg tScUbS:tJ_&ﬂﬁ&ﬁ; suéchthe
ar exanp e, ant oal es. or, an nent , 15D
et SRR D L0 REet Sut SRl REFHGE: BT RReR. 1Toand.
a§sm:ularew,ana| oS, n ATt | begagsveomu@byMQ/uxonahactive
and ndmnaal onal a0l j PPdi gee MhLLCh ALEnPEAAYERALBLERS but
conventlona manner ant i 1es C cogni ze
prdstesi sot nphpephariveteanaicr thaiaturereebigtay reduce

Cnaanann o N0l gckd% - 48991 904, £ 1989
Gar dsvol | ﬁ?taiorﬁmcr;}fol lSH]iTI\/Iét Qgrge% 4r 107 s%l%él 50% nee to

Kayy €ifi etu 1laT  Egnal. pPoRheATlYpogd 19gMingys. negative
Spiddredceipttlon factarunblichMetihads tolb 224omobdr68ite in

1999). Antisera which c talnseC|f|c i.bodj.es .
Sgcjgflcgg'tc'r)ﬁ bf Adt AG 3 t Re gEa#?get pr o?g%n crgéte increase
mtﬂﬁniﬂtintimmrbﬁugagﬂamﬁnqjmﬂmcggggge $de ¢Eﬁect of a

2 A
AIOIOro aejh g yﬁe?%e%ﬁeﬁ&tgk%%aﬁ%%t ogﬁéé‘? %e | BT
tges, %ﬁh%u@?rwimr%ﬁ%‘?%m%@ by

Ed HarI ow, David Lane, |ISBN. 0879693142 and "Usi ng

A@ﬂ%;d:@%a}é}ﬁ Ia%bore%tp%r ssh{%%ual Porta Ie Pro oc%legatlve

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
sald tumor-associated antigens and of complexes thereof
with their binding partners. Such substances may also

be used for inhibiting the activity of tumor-associated
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25 Harlow, David Lane, Ed Harlow | SBN 0879695447.
Thereby it is also possible to generate affine and
speci fic antibodi es which recogni ze conpl ex nenbrane

pErot @iong /o 7steei r native form (Azorsa ePc@VEP2d03/013091
| munol . Met hods 229: 35-48, 1999; Anderson et a

J. Imunol. 143: 30 1899- 1903 1989; Gardsvoll, J.

| mmunol . Met hods 234: 107 116 2000) his is in
pANEAGENEr EOTe $XRTPLS Dvh & 1NSHEsA & iSoiF o GBS es
whi ch are to be used therapeutlcally, but al so for

nﬁ%% d|a9n0§%é% @ﬁg£efg£eonﬁwﬁhﬂ_thlSbl%%&%%t’shgehgnces

pOSS|bFe i nunT ZeS Wi t i rotei’n
extuchceld,ulfor granp ke, s@q@ekm@se%nsomantabovlyt fraegmests,

Wi *ahexe&ess m&@elgar&et o] Soul g1 @J}xﬁdqrgoglt%al k¥mor-
f ol ed form 2004/ 047863 PCT/ EP2003/ 013091 -

MSSAIdRAe artl Hethres At R 2§ ofRmP YL $9 eraahéalae%gand

t hpnydidndama 4eehivelogy. Wwhakcht eciwré cabrdaguiakelds se€: the
"anoclonal Anti bodi es: A Practical Approach" by

PIRARYE " S 85He IR & Hri st opher Dean | SBN 0- 19- 963722- 9;

5 "Anti bodi es: A Laboratory Manual" by Ed Harl ow,

Vi L 08796 42: ." odi.e
D%bocglat oﬁg Wgﬁﬁgl Caﬁor?ééfénb?gﬁ%%§b%§th$ native
Hard\er Denatutaiped Edathr |(dwdeSBRN @879696447) Ipgunol.

't114'33 k@@% &b@h on ¢ &; S@'ﬂdsl%fltl of yan BRURAdY Methods
ecul paraté)@p IS involved .in binding_of

t he
ar?t%odwo i6 Kegpend & k alwiR Ep1986); FHacher.
Bougy:i nengal 1meﬁatspan3eef é@dezln Irrgmnojnﬁgmoly\lt’l &g t8ods
Sans, | Roitt, I. (1991), Essential 15
I %}341101 (r)lséy 6d7\'|eﬂ9E93{t| on, Blackwell Scientific
Publ i cati ons, Oxford). The pFc' and Fc regions are,

fQQH:%%ygﬂﬁ% éﬁf@&ﬁ@é?ﬂoE%éBgf?g”ﬁh%?ﬁghlggs%gg%l?HEally

1Ved"Th anti gen
whtigtindhe tFc'theegiter deds rperéweémzymrr c&ie yprr@mr@@ by

Oy AW Gty 20 5‘@&%@@&5‘ pr@ﬂeaegses;hougeéhe PFer reelxemple,
referred to_ as %% fragnent, carries bot %% 1i

bi MANRF 1SS A%rl%o we%ef’aﬁrrbsa ABPRPRS Iy Ya 1lip
arﬂneb_cndafrd,rom cwhrlehophech celeely hesSBloeen 0-19-963722~9;
rgﬁb &Hé rﬁ”ﬁY%orat @ghﬁgf”bg$nEﬁLo€gffgw, David

out-%ai e Fc're erred t
frkqnmmt,IGBNr|e§8ﬁﬂ£%&ﬂ4%enand “Using Antibodies: A

Laboratory Manual: Portable Protocol NO” by Edward
Harlow, David Lane, Ed Harlow ISBN 0879695447. Thereby
it is also possible to generate affine and specific
antibodies which recognize complex membrane proteins in
their native form (Azorsa et al., J. Immunol. Methods
229: 35-48, 1999; Anderson et al., J. Immunol. 143:
1899-1904, 1989; Gardsvoll, J. Immunol. Methods 234:
107-116, 2000). This is 1in particular relevant for the
preparation of antibodies which are to be wused
therapeutically, but also for many diagnostic
applications. In this respect, 1t 1is 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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bi nding site of an intact antibody nol ecul e.
Furthernore, Fab fragnents consist of a covalently
bound Iight chain of an anti body and part of the heavy

C*W%J o094 fRiGent i body, referred to as F§CTZE§26@33@13091

ragrrents are the main determ nants of anti
specificity (a single Fd fragfent can be associ ated
with up to ten different |ight chains, wthout

aMosricAgnalhea mhideedies t pref teeliditnsddy) RFPFeed using

f 3QITERy Sy 1 MBRE tieTPndRGy I et bR tta@ha@lclallt ydé@abmdsee
tQ. an epltope 35, Lo ate W thin the anti

MR i i AT P LS Cont ShEHtat yAOBEerFf A R Philip
resgiexp‘h&r(o[;DRs)cmhighoph@fer aCleadi rectdBN wi t b- ul9e963722 9;

t op 004/ 047863, ,PCT/ EP 3091 - .
AR 4T SRR R W AV SR (e LoW, L David
t e.anaar.ySB&t 087 a6é3d;ﬂ2t hé‘Uparn@t gyt 11But e 3 heh Fdaboratory
t op fgg?lge@¥$tgg®ﬂ1ﬁﬂm Bpeﬂdﬂﬁyd‘%ﬁ%fb@f David

%ﬁf nmuno ins _contain four framework regions
( &0 BeR a%ﬁ"{:ﬁsﬁl\b PEEfat>fted i n each case by

three conpl ementary- determining regions (CDRL to

t
o) tel Enoe OBk PBIac ) A cpaat, o AEf efaboay

hamzl)ecnhlaa,n ane peespopsi blis t tnwclaede iexteintdfroy of the

arlatr{&] 'f'%%?l%gﬁé\br‘(c@éf%gnsw"f & (1986), The

mamra |a own to be
r @tmunewt@l nf‘@anda egpoas odf l‘mﬁambdlmunwwiyx hdiley &

SaBnOr afd T engny S&%@df'cﬁ{'otl)f:t Wi tth t he 9o3peci fisGldntial
for the epitope of the original antibody 15 bei n

g
etmitHRLoghi s ndd® posEfbFeCRhe deféd TPt of Scientific

mmmdaecdloremtl@oﬂcbﬁ@ Jnrmlphcnoahurrae €Bgsoaseare, for
coval ently to hu FR and/ Fc/ pg

g ﬁﬁaﬁefﬁon% e Bhe o P, Soego0l | Pieq are
i mctthelrsmb&tdlem ‘ShitMien ebhndingy, AnwhetébpdB delols which

fréﬁgvgﬁée P%ﬁfénaﬁﬁe'BQEEtSHz HQt&PSlﬁgekkﬁo%%a or which

nmonocl oned. super nat nt 0 sl n
celds b%e@nﬁlfygéée@h Mﬁt@@éﬂﬁe&thq ®Pre's éﬁﬂ@édyreferred to

speciFihty, ﬂfhéﬁgﬁﬂaséaffhéﬁebbﬁprhﬂ@ﬂ@ehe%ﬁﬂ@hﬁgy51tes
2?&% he Vagrha?ggereagrlltolnbgo]lc theSl%rJ].tlIar?Ly ggge almtlbod from
i B ed°mP Y Y
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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using single cell PCR and cloned into a suitable
vector. In this way, the provision of nonocl ona
anti bodies is accelerated (de Wldt et al., J.
| euRRlos , Metgeds 207: 61-67, 1997). 30 Asramebben,/013091
exanpl e, WO 92/04381 describes the production and use
of humani zed murine RSV anti B8dires in which at | east
part of the nurine FR reglons have been replaced with
R resgvedK o edirnman (BRF§i 7D B8 ARG IBY AR &he; hifgrtiary
kls&d:,udtﬁlﬁ:leud:bﬁgtfﬁéagggatép@f B@ttactthearrtd b@ﬂa@rﬁer\i\ttbf the

?5% %ﬁndlng%% blhb@%EO%%%H%gt ?%%Sgo%%o%ullns
PGEMEEGOOBf@dﬁogtameegrkTm@gnonan(EmlateoIﬁ%bvi@bsch are

' b v QQQ:Fd ra ts ti -
%%%fgntlégdles in ﬁﬁﬁghgnﬁge ﬁghgﬁg/o?eﬁgg tary
CER&QmmﬂQrHQIF@gaﬂdﬁorqq&ﬁntocﬁ&ﬂﬁ(IF%h¢e&WW% %%@e in

dieRlaeed widdy ho'@F@gousre%l san %hdnonhlé'{f&'ll more
quences, chimeric F(ah')2- fragnent ant i bodi es

WHRRTE e YancF BF é@f@ aRBZHPRCOR2 CRRAAEA VY] grrealn are

chaldpdRDrLgions havpe bearerneptacethiiddy haved ofjosist y .
human or nonhuman sequences, chineric Fab- fragnent

anti bodies in which the FR and/or CDRl1 and/or 10 CDR2
antrorCH ght g odras ne COR3mamya bhan haveibedyn repl &pedn to be

W 1y howpl egous . BygBRy O, NoahkITRA Seauanges. 8Ndint ibods
chﬁﬁ%rrgBF raaﬁent anthodles |ﬁ which theoFR ghélo res

CDRIElandher QEF@ r@gi ohs dhaFErE8EN PRPFAELALIGWth with the
%@ﬂﬂ@lwnﬁerortmn@@mepeeq@@nct@e cThEgmaentalmmdy
15 al so conpri ses ngl e- haln g aﬂ}

| (RAHY oFSaP4BSE0 w&?}lssesm% ifyggﬁpe?y echdgxrﬁgopment of
Sp&mﬁaﬁidé&"tOamuﬂmmdassocratedhanhlgeoﬁhuﬁehyp@mﬂaﬂaare

bi ndi n nees IS k| i-ded,

20 & by S é?aF%m% dé ﬁ/EﬁaﬁﬁgéE% re ons to
beprthecp@r@dflsmcrrpiqnah @@tmcp@&n | n an i nmobi | i zed form

or as phage-display libraries. |s Irkemnse

possi ble to prepare conblnatorlal l'i praries,of
pepied switht bieedr Innore® afPnd 3 BrpMar ifeehgrology,
pepk &F &sn apd JeanpRept # ¢th Cwhdbe s oot la:rer essduesednynd the

ZL$§%f$Vg£$$a%ﬁguxﬁﬂ9%F dl%%lay ”%Xebe588é£h§95§£'ybf the
single B cells is analyzed with respect to its antibody
specificity. In contrast 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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i dentifying binding peptides of the invention. In this
connection, for exanple, a phage library is prepared

30 (using, for exanple, the ML3, fd or |anbda phages)
Wiioc B oprepRnts 3l nserts of from4 to aboubc8Pranbne/013091
acid residues in length. Phages are then sel ected

which carry inserts which bBAd-to the

tunor - associ ated _antigen. ThlsEprocess may

r Ep€at BV Bl oo aérsofm%ogsd%?/m d&of) 24 rFeaska eEtfvonarH# Fd

DM%ebﬂt@dldug &@tw@dwgpr chameeeicateft iddigs). in which

R at d ro su ncent,rati of phages, .
copi e aRAPOR PR e it "R AL RE AR R S 1ot
se@m&m&@@RmayrQ@lcasrme&eoumeem Wep28040047i8388 homologous

LS iy, S o ERLLY A grgrn

| iamdao g oAnof W heh sté’tﬂjeﬁtBe ﬁPﬂdPﬁg “4QRY h@na/or  CDR2

U RS/ AS IAG A &ch AN @SB NBYg £6h s ded €& Nh8EH. rdPeaced with
"t wo- hybr| %sten1 ofége st_ may also 5 be used for
WG p

V@%%pfﬂd HIRED hiSRGUEHCES chlmerlc Fab-

gtﬂmrgrmﬁp_ s (Hraﬁﬁ%bﬁéép gexmthEmrrnr thes ®H airfdﬂ/@ﬂthEHJSand/or
C e ccaral t,0 1 he ention_ or Ira

o i el HI0T 1071 Scs Uohi FEo hobt i BV i Beap; sgplaced
ilwﬂUhﬂrhpmﬂ&mgpmﬂsphamahlbmmwEﬂpnhumandeseqaences, and
'%%mdefrylclopanfiré&h@&{ RRPLE alggnqh anf news 9& LR /or
tunor- associ ated” ant| gens. ecu es may
us&R1 f gnd/sanmfteR2 f o¥egteReni hgvasshysn paﬁpﬁ-aéaﬁu oiith

FNHHﬂaﬁﬂd%us'fﬂﬁthtQﬁJeﬁgﬁE@m%ht@ebﬁ%n%@%Ct|@We°ﬁnb@%tlon

assocj at e antlgen and or_othe ur poses known
{ & i TR o WSS ETE R 10 S oacr | bed

above and ot her binding nDIecuIes may be used, for

e I en [ e S -
COA - Sogstriply dhtY olhmese R BabrBeBENES, dinfen bind
cAps @it itan Ispect bi ¢Lmoecg1@@§tqq1atwbsmm@gn$ or Polypeptide

displ P N9s68LEanaRd tdSSURSEXAREShAY be provided, for
tunor - associ ated antigens. They nmay al so be coupled to

t HREFEPRR A cRY F%@éﬁﬂat@u&?%ﬁ‘k%% PPEgRoSEi ¢which may be
S yhsdpaeas §Qﬁplysﬁn|§bEhﬁMHﬂlﬂhtbﬁgJmmMKﬂlliédlﬂarm or

25 sul f at t d i d '
AR SIS TR O at FPIGALES gt i bt 5T 4i 75 2Bgrg Ple to

mgirezaamn deonisioh tor i3k obamnareeandfraelpmdeagwgi;m 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 is 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 1inserts 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 1in a
concentration of phages carrying particular sequences.

An analysis of DNA sequences may be carried out in
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including positron emtters such as fluorine-18 and
carbon-11, ganm emtters such as iodine-123, 30
technetium 99m i odi ne-131 and indium 111, nuclides

f qio 2wl earygggneti c resonance, such asptiryerbnesand3o9l
gadol i nium According to the invention, the term

"t herapeutical ly useful subst8nce" neans any
t herapeutic npl ecul e which, as desired, is selectivel

39 gRded @ o X Nwhi T exPFELLREEDNedr FBFe Fﬁfﬁ’ﬁ?gsed

a@zg@ipaipﬁﬁm.i gel'lt&la ibeﬁlagd'e@g antineancerp@geidrs, of the
radi oactive ,jodine-I|a ed._ conpounds, . toxi,ns, , .

C RESHER% RATAD] 51 | 2 BYROL ef 2500kt FednahF 1ggantay be
V\ﬁeZﬁMdi@éZﬁ%TP@Tf‘ER@GQ&b@lﬁOgﬂystM’ cbnpyasd, hay also
€ a g : i Qprine, 0 i

ol bpSea PRSI PLUL LLEPLEG: SRATHRE uh LROBIRS to
citsplaiassagidtoshospR&ADER, cyCimporgsrsiated antigens
CHAAbigie, s dacadhazi nes dagdi noAvehvi ofauper ubirdgm@nts
doxor ubi cin, taxol, e opgqs]%de, fl uorouraci |

i st on™ay IRsulsPre, T Her S5PESRIFAnS et Tt reRIesies,
rﬁjltr?i]arm‘.nqgrp}wgé}aﬁmld-jﬁ?llikbhéﬁgelani e, ovdabl ast iidentify
su te and. .vincri.stine.sulf.ate. r__anticancger

agaenn S Saefieecatesc?relpbtel ,e f(%)rl%gxlglrgpl é’grlﬁ(n?leé%'odr?a%ﬁ gtﬁlg 16 umoL=
Gdsmidtiive Phadgeosl-ogiwat BaskesudksTherwnpéet i esed, for

8t {t1on 990, W Hi I n | e
Ct%‘pt rlé5'2 f%%t i%%ggg:ﬁ a@é}t%i cﬂAégAe%st's %%gtrp%gﬁggfﬁegl%gﬁg ots/

Brifte Antenabmesnce Toxi e niyebefpr6FéPRs Sfichths tumor-

pokayweith it | ¥ht ageRr ahal ForchaliRim poxbssePekhUtti o the
15 toxin, ricin, gelonin, abrin, diphtheria exotoxin
orSkjﬁéeetﬁdd%‘?ﬁ%r'exot oxin. Toxin residues may al so be

hi gh energy-em tting radi onuclides such as cobalt-60.

Fofd er i PROLEOL" URANS Bk0r diNg,d 0 Lhg | BYRAL! O%idiqing
umafi Ber ng, ~a nonhuman primte or anot her ani mal’,
i mpbaciles amay nhamalselich fay acsamplAor skor piiglentifying

shefsue 90t i c00exfBEsBEsa ROd@RCTUGR sB% 1@ tRRUS & rANGen .
rat. In a particularly preferred enbodi nent, the

pattieRodses MAYNET Hei By, C25PAECOr'H nap%lf—fﬁ@t diagnostic
| NvEsd t Dice § heoteuMspdiasaase cdefLrsndt @i88Yes expressing
paé£§g§§g§§%cfg€%§ ggt%@%%@.t%%%§_%%390£ égdbe coupled to
therapeutically useful substances. Diagnostic
substances comprise, 1in a nonlimiting manner, barium
sulfate, iocetamic acid, iopanoic acid, calcium
ipodate, sodium diatrizoate, meglumine diatrizoate,
metrizamide, sodium tyropanocate and radio diagnostic,
including positron emitters such as fluorine-18 and
carbon-11, gamma emitters such as iodine-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,
radicactive iodine~-labeled compounds, toxins,

cytostatic or cytolytic drugs, etc. Anticancer agents



10

15

20

25

30

35

antigens are expressed or abnormally expressed.

"Abnormal expression" neans according to the invention

30 that expression is altered, preferably increased,
corpPaned Qe state in a healthy |nd|vp@@¢tpzao3/013091
I ncrease in expression refers to an increase by at

| east 10% in particul ar at Kdast 20% at |east 50% or

at | east 100% In one enbodi ment, the, tunor-associ ated
3SORRIGLGEn | EOTexF YRR oRPYNPH R FEEEMLEe s arakhRdeRTINE,

i lﬂﬂie\én@uﬂh ol fF & expbessil@an, N ¢ e diye | ndhvbdaabucil,
rﬁpressed One e a disease is

atiiHer ei n thgngEﬁspégﬁégﬁ%eaccordlngcyslPﬁgorlne’
[ MMW@A@GZOOMMI&B‘&P@W ER2OO08BI0NABPeIn, 4Zaunorubin,

CW'&%%kd gqﬁkem 835,38 nomag, 'séagrras t@ﬂgbemam

gllonas ey cancer, 'adrenal “¢ancer,
camd@rfenqnwst | haMUEARBEY mqum@rne,com@ﬁhotrexate,

C AN band, OMRGER c GRRGAMe gﬂ@qro'@h@%@h@ﬁﬁn@anceﬁnblast1ne
| ynph. node cancer, 5 esophagus cancer, col.orectal

c B2 tharki®as VARREEF F 1N8ar SYidseE Sand YHroat pRiFFancer
Calgelts braast qeanredbed,pr @slrat exeapder,, dancepodmahheand

d.| d.th Lt
iAo ChE ebhatiecaliB tithe o {he vAREEREUE10S
bisdlhogiEddlt isanpl @9ffy dcGrawt¥slLE, salimpt & ardy opagticular
C%ﬁl?éﬁrsg l%ﬁ%¥$é§?%#§%léﬂ&€éﬂ@g '@JJFECalabre51 and

convéent i onal manner suc I ssue bi opsy,
i FEIURA nd -pulERCBESPSY, Tﬁﬁélnﬁy PAK| rRE bIRFgEEins such as
br éﬂdaﬁﬁhﬁ&ﬁQalSpﬂkaﬁblﬂﬂTﬁhof@ﬁﬁsﬁHXiHhebe&Q@£51s

fluids, for use jn the v r|o d
N BT AGEGRA ngI EOR e | PR on UL PRENEEE Ry SxotoRin or

"1 peBuyreatd 3 vexotcekin nﬁamamirm%idw&mcmagamhﬁuube high

oy 'ﬁrﬁu%ﬁc@eﬁa@mf‘%%“f P s ragt o sel

Innunoreactlve cells conprlse CD34+ henatop0|et|c

ceblg, “brmwte %{@an@seesﬁlﬁ le$) %'WEHE@on a

I
an mat ure B cel production o§ cytolytic or
helpean ceeiggr eéogmrﬂ%ara PEIPRRBY Oa*ssadbqféteela aﬁﬁnaén in
| palesiderthr t BemaffdnorLat | ¥¢ aceldw,li Sh@méacped vvusthhaep,
a cell ex reSS|Eg a tunor. associ.ated $n%5gs at. In
di

cdﬁﬁ?qﬁdﬁ I wnf e nggrrﬂ§%9luﬁq%ﬂ1as feren?laPlon

ard/ persetettirdy gfreferred 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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cytolytic T cells and of T helper cells. The 30
differentiation of T cell precursors into a cytolytic
T cell, when exposed to an antigen, is simlar to

chienaloo 5@)seatd:on of the inmmune system §@@?Ep2003/013091
therapeutic nmethods are based on a reaction of the 35

i mrune system of a patient; #WRich results in a lysis
of antigen-presenting cells such as cancer cells which
PSR Seife  dPUKBRE 2B UMDY CTRLRYURE it ed SISy, FRTYERPBES,

%}"l‘l%%a'son 'k e EXHAY & UL OF &PDLScENESE OXtBy Fo YO cancer,
4/ 047863 PCT/ EP2003/ 013091 - 43 | hocyt es

Wor PRI extBFLa PR At BRC TRt i g&Rmach
aﬁ@n&@INHCQ@@UﬁUﬂmidﬂﬁimﬂﬂﬂ riasicerred liyapa pabident cancer,

having a cel Lyl ar_abnornaldfy., Th rodyct|on o
cyt oto XICSTf: ﬁob fggqlw%ﬁ ancg %)ﬁcf%ag Whher,

emvrpl e nofsea rmdhodth@padn ff@N@ﬁtu &tamng bskpstcamabeer,

f QUYL It M4 9633268anceened Al tie @t € oEHPLA NBdcer
cells such as blood cells is taken fromthe pati ent

ar?dlq RN |8 Chte Whttdtd AR SATH SET e Mafien

presents the conpl ex and which can cause propagation

of 10 cytotoxic I hocytes (e. dendritic_ce

TR Tl P g PRBREY bRanGr dihPESIaT STRToLS ey be

C@S tteblhe Heegeld randfeet ed celllslpressntpldieadesimad be
4Hﬂ§?% Tiﬁekkﬁs%fﬁ¥é% e “hﬁgnﬁgPtgﬁE d\Mt y, Lissue

cyto oX1 ¢ ion of "thé
1%icsier . 1WA uerGGamwncéXpém@éamutm s t@km@xﬂoéood

Tbrldﬁmm%ﬁlyt§§%ﬁf§téh Bpadini siremned tﬂadé’be @ﬁt beAtr body
I n_anot her eFectlng anti gen-spe

cytidtisd ¢ 1f??nﬁﬁ3%yt%% FiGor 8genPES teP?5ﬁ89§ ofiepgEibed
2thedeigs. | nol ecul e/ pepti de conpl exes are used for
detecting specific clones of cytotoxic T |ynphocytes
(Altman et al., Science 274:94-96, 1996; Dunbar et
aIchoz@irrrg Bicol th8: 413-emtd,on,998Nhe Sudwbl € iMHCNOIrgsstive

%H% aéecépidﬁﬁleﬂ xgﬁrﬁawr&hﬁ eegﬁnqm%ep ell
2§:nlcrog 0 u In and a peptide antigen |n Ing to sa

clexsxch @bl EcubellThe MEERsept Fakl compl L ftelc T cell)
puritH ed angcdibes | abemdlwcwnbl ot mmu;ﬁaﬁcéaee&&ear €cells

LIRS TLXLE9, YIS Lot Ll og. BEPLE NG s e and
Eim&ﬂume T cells and immature and mature B cells. If
production of cytolytic or T helper cells recognizing a
tumor-associated antigen is desired, the immunoreactive
cell is 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, 1is 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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30 ratio of 4:1. Tetramers are then contacted with
cytotoxic T Iynphocytes such as peripheral blood or
| ynph nodes. The tetraners bind to cytotoxic T

| yipboewmt /s Miych recogni ze the peptide aptiygenbsCo13091
class | conplex. Cells which are bound to the

tetramers 35 may be sorted~by3f Fuorescence-controll ed
cell sorting to isolate reactive c%totoxi c T

| YERSQRYESS ThaPeFLblat edO&yt Gt oxFRMBLEYnpideytds FHJOT-
t heyy o qyeepagaiiefen idhd/idn oMHWOn3084104 7868 administered
Pg EP2003/9130 1:.44 1In_a th%:f_a euti c_net hodl.t Th
r éf%r red POCAE hdoPfivEY t Panst® enbPgrrglity- ©
| maobict 11836 (&) : 494H, c$986pxiRi dddlymthalytesScimneétro is
257: 238, 92; et-al.., . I 4
SRy 12‘1?‘0,‘%’1%"5‘5?9@33 g mpchdl Jr %@J—eﬁiatlng E
19891 s @ Pprieverd i hy Therdledsedd corpnexallEg, ga sample
dengfd i ikl dS)1 41 8uERMAE N8 oWl MOt 0Xi €allen from the
| ynphocytes of the patient to be treated, resulting in,

a Y oafat #oh BPesﬁgeéilﬁ AE§t 6PBXPELFAI Yo &t egl I T ich
1%@%&13% Cydrad ok Carld me@mcyaﬁsfaujeet peBpagation of
adm.ni.stered.to,a patient _haying a ce r angmal
charact B Zed b)l/yrﬁgrgf)%gfegr %h‘gfrra(?e%% Jr@lcpr ecseeTraﬂs?/)n'g The
t ey €etlcomyt elke Ehetrynsfexied T delipheeghesst hen COS
Iy t he er chi,exi a ir ;
e S il e
ofCAPR% erfin  SWIgE T safagean emd.owvdien nicoptesiteg with
spepidt gx oMl eXnfhddites Ki 88i6aNabe RIreRRGAEGn of the
since those with hlgﬂ affinity 20 have_been .
extd Tidif shédSduel B %f(/eledi?r‘?éﬁedof appPePgneE. Cyrprtoxic T
al Iyewptadd wee heree neyebheadninisnsd vrd afo tttee Toateldnt.
receptor itself. For this too, cells presenting the
desired conplex (e.g. dendritic cells) are conbi ned

with cyrnottdeicc TmeyhpHocyees dofelmeflity i mdibiidgmalspesd fic

2% ANOLhel - spedi B e dIPUEEhordQbA1 EE W thiirldys of MHC
propagati on of specifi’c cytotoxic | ynphocytes with

hiGHR ST fi fi t \aleqHe PaRimsifocyFeBPAPECer idF&d fReRHa fOT
e M e iR e R A
SPEEL TS, SOPLn, INechal, S1LLILLE TiSsl pRsaalonofy
| fCurr. 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.



10

15

20

25

30

35

the high affinity T cell receptors have been cl oned
from anot her species they can be humani zed to a
different extent. Such T cell receptors are then

LERNSYUGEe 4¥igg0ene transfer, for exanpl 8c43EB9085/013091

retroviral vectors, into T cells of patients, as
desired. Adoptive transfer-i44then carried out using
these genetically altered T | ynphocytes (Stanislawski
et al., Nat Immnol. 2:962-70, 2001; Kessels et al.,

Wo2004/ O¢{ 8630 86T EP2RE81h84309L ferdd Nado | mMINOhdoptive
2:957-61, 200

1). The therapeutic aspec v art
R e YR LAl e s E B G Er AR ELLE
cdildgledf &be glat, estibnpees®il: 3EONAI9R ;of Lanch et al.,
t r-assoc] af anti gen,an oA , ol e.. Such
cg{iors‘ rf;’y g%n%llgg%ti%?égzlpg ?%ghnellrg@lkné%%%pe?t s%j.?'Ascell
sdon @3 -¢dld s ItElentdelgl ¢ hereompt Bxg bhwedbeéned complex
| 4RNt [l 8dnatDeycMieinR CoPLNetil {fbd wIRAP! &y idic T
t he patient, Ich contains cytotoxic T 10 , ,
| yrib eSS 191 t Hee cpREEBREC TP IBMPHERTERY | y8&ULRENY 1N
cel | isrepL£sem dmdohepeenpliex cytdoteii der asguprécibat. athe
t unor - assocj ated anti gen |slﬁqres nt e

r f

( t g Ag\%ﬁtlve h
t PRS2 589 not CYRBEBALG f or'm of TYRBREEY “Ri ch 4% caktel
F@c&ﬁmﬂﬁﬁmcomdi ng tpmtiikent nwentingn. a Qdtedtloniecr Tanomaly
y ocVt es. S . er.at i hvo., i :
RSB B kS L b 118 BERREheing
expresspegi fhe conplex. The caitiofarxied hetemphprybes then

those waheh Ustdlly) e¥Riess g COMpl axnisehgasa 2@esired
irradiated tunor cells or cells transfected with one
ortheRRE Yelfe e NekEssary for presentation of the

conplex (i.e. the antigenic peptide and the

presenting_ HLA | ecule). Variaus celLl _types. b
us%%t.er}:'urgﬁem:ﬁ,g CF#&i & RSB 1B ube F\gagtcltegr?és/’ Snly T
whiechl s awt yh ohewor fifanh t25 fofr tehespenesiof compéersspf this
Particu eter i J t [ . erial: .
okl uban prebeceasacn, MM (e 00 Rasheinicy
t Unre desoei axetnant sed dre feor davséppm?ﬁgr edf tedpusece .

fulict hepakhythivakatkh to nRLOMY ep aVhryMEANCEE the T cell
sequences whi ch control expression

t U RSSO citdttEd Tant F§§n31iﬁisa tlolpagnﬁﬁﬁfﬁzélg%sferil%ing the
padds Credr ddngslees de.cel | deppestic cells) are combined
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 wusing
these genetically altered T lymphocytes (Stanislawski
et al., Nat Immunol. 2:962-70, 2001; Kessels et al.,
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The nucleic acid may be incorporated into an
expression vector. Expression vectors may be
nonnodi fi ed extrachronosonmal nucl eic acids, plasmds

OfyViRf4 /AR 7BQJOMES i nto whi ch eXOgenousP@‘t‘?b@b@oé‘?b%om
may be 1inserted. Nucleic acids coding for a

tunor - associ ated anti gen mayoalso be inserted into a
retroviral none, thereby enabling the nucleic acid
t da¥e TMmuEG giat & 35 M0 20604/ 047863 PCT/ EP2003/ 013091
- 46 the genone of the target tissue or target cel

t hese s m cr oor.gani sm such as vaccin
VIS, COOERESR LS, SPEREES SIS boF b OoFett g tact
adﬁfwjllartUSleE‘aaS‘t[ i ®smé hef gene abnbnhel estlandodethachatient

'nfect " ho Lls, Ahoth r preferred for
Aot SAEt| é&flg? urmr assoolgl aﬁsoaclaqt é)eal!;]?ll nJ %rh and an
fdtlrh ofio Fewohdi n%nt:h RNl WA olaymée bleierrnttlrm;tednu At glanner

CQJAoswrPy sipesomals transf gt Q1B &lacidpparat s, cf Q%Jlex
exanpl e. The resulting cells present the conplex of

i héerestesmd éP@nFéééﬁﬁvzeHhﬁy B RPUSLWRIgGtski wieh a
| yoapacy t QS:o\mhI £he t hedt j¥ropagahechA sonthens ef(f}etﬁdt@aib T

AT SO 08084 SRR 2T 880 e

mmeﬂﬂsupmemmmmim@ theocanmbilgen- ifgr esantbagaselihsdi nhat a
Vi M9, ROss %C!Cela T&e g ergsssogeﬁ%se%] eac!ptl gen or a

fragnent ereo repre protein, as
DNA (e.g. within a vector) or as RNA. The

U Uy 6¥¥E“%fﬁﬁ%ké¥“i£eﬂotStHé°6§§?e@oE9 BEOQ%%%aﬁyz%hlch
peptide partner for the HLA nolecu ment

t HEedPe nahPhecr 8SERTEE N tHouth® henh%%l%r FMF%I’%@MC T
prlm@&sodgg;besTgxeayahtteb ie thenenseed n ipartiwll &, ai fnanner
can bind to HLA mol.ecul es. Prefe iven
L0y RPRL 1481 of "For MR- A WhCER (Te RERD! BT L2 BhT T a1
i eremooessetel ncomwbeby dhdendelilsc ufe&d heirgcewill Dbe
thigdmy d@tcfst@ ptggyjf:gg belpgLscelher espy apses, Whisehn  as

0 cti

are neede r an e I MMMuneé respon
( Cesearior et twnor Cehhaner £eiis pyapsfgctedopith one or

Woben@s @ltecesta]_E_\%p for@reé@ﬂt@@ﬁoﬂo%f 1088) .cdrplex

gener al , IS pgossihle to adm ni.ster an effectjve
anouri - oftheaFGﬁﬁFndééoBFBFéae affflger' o RE T MY LA
bymo e cabey neVarhpest tehl tgpes may be used. Furthermore,

it is possible to use vectors which carry one or both
of the genes of interest. Particular preference is
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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exanpl e. However, injection may al so be carried out
intranodally into a | ynph node (Maloy et al., Proc
Nati Acad Sci USA 98:3299-303, 2001). It may al so be

CRi i2@d 43D 498le3 N conbination with reagepts,/whpob3/013091
facilitate wuptake into dendritic cells. Preferred

t unor - associ at ed antigens‘céﬁprise t hose whi ch react
with allogenic _cancer antisera or with T cells of

mERYF cEREENS WS R0GRL047BE%S PCTHEPND3PH13BREIS 4 FoLL . In
pahicant ssy<fenpar t & cub arobryenési, shaenewer ,vaceinhoseirus,

agai_nst_whi ch nq, spont aneg [ . pon -

X . EUTaSAtyISTRTT o OLELSTe {51 Rdlce GArnar S  OF
t kesmowmimnse cespbaseshehi gdneart] yseterawt sapkeotth éacto
5wl .en].ord l. e 18096, 0l; a I s
BLgﬁ%ﬁK%%bpnng?ei%%ﬁ ub|zV§ﬁiE%gsﬁi??§g?%§, %%gg;?s the
VEmthierdue tétoral of VbRe| ntNmeFT23306hBteP, arggisyen Tha  the
phay¥RCceEt irelonBAMReS tRIONS wHeTel ikey Becorwh fgdid®ed 18nto
the .inv ntlﬁn na% agsg be %sed as vacc%neg for .

i RISz atY o PAREBR Ui hg2FE  the Gnvdht FORCETRROTRFARR, TOF
"ignanpilzat | 0he oredwhcrngatdedl's mpaesanti ntheaswnplear of
act i vat | a innHP? se, t . gen LS.
péﬁﬁ%ﬁ%f ogﬁgeggﬁina T éﬁg§?f§¥ %&3%#%@%%§ Cy%6t6§lc T
| A ha o &6 wWif faetthmn carmadgadie usi ng a
tunor - associ ated antigen or a nucleic acid coding

t herefor. For exanple, human cancer cells may bhe

i ft r Sddd@ s nedLEChouSaNt oPYerdF e e tRihoCoRid g the
Ort N6 JHEd Bl L ACT Shst Coshh nerf @r fAdyntasspsr@b£dwith an
ag%%,ens may be dninistergd.,The 20 effect on the _, _
c Vaad} | §7 ( PEEx anfpl BAFEJUCIIFP IR E 4 Uhot P EP 2 8L IeD

meyr dxemeiasyredl bs aAnneasar pobeibibhe Tekf eumioreresscifated

an, | Juguy zati on by the ucl gl ce ge! %aﬁsbgag{?ﬁéeéé‘ﬁted as
conpos lonfor an I"nmuni zation, one -or 2 re
t winrtelgsoce at @¥Rants gensWb¥h 57 | AUVECHRE ) f rdgneht BNA. The
t haieof- 84 So @ dy stptedhdipgethendds e Ao MYrdduce a
SR 6 P R P AUAEET S50 D6 S uantaficae fragment
sulisd s whiChhe spiawattpod avednbot o thike reedd génrorfudther
O LSEEL R ARSI L D NS A Lt 2 e e, 5o
t hehesemeare pespohselb) proerdilag.aRradeirganer éseigien 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 1is 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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(extracellularly or in macrophages), activating
macr ophages and/or stinulating particular |ynphocytes.
35 Adjuvants are known and conprise in a nonlimting

Weyo omeRagRhesporyl |ipid A (ML, Smttht:@szEB%@baolaom
saponi ns such as Q521 (Sm thKline Beecham,

(Smit hKl i ne Beecham WO 96/33739), QS7, QS17, Q818 and
WO 2004/ 047863 PCT/ EP2003/ 013091 - 48 (S-L1 (So et
alPatigmits -cePEs PR g uigs: 1962y estinchape et Fragifhdtgose
a@jg{é\i&h%gc, m:mlhet @oFr @@pﬁtane@lddsuvamnuméi ¥ aBspolses pre-
t I t .
g%& %%;tﬁpgagggkgl6 918 |gonuc L EG%S (¢ 1n§d%eg ggalnst
wathersel ningidneenué sponse pr @pachd cfamonhysm ottmgmwl [¥eogh et
de Q{ada%‘ € Qtnhtcﬁngﬂc;h fg7 sqgal gpe agyld of tp%ceolplhaer%'- al.,

reférably, e peptides are adhinistere
mB@tqmeei wiRep tDQExrpagEins T Glgtiico dfcipes2l : t187|\7|5E1r i §995;

U yRindald st rakauta1l: 138 0 Abhidno Pr efrédd -y abouosly 5 10

to 5:1 and in partlcul ar about” 1:1. For admini stratlon
to humans, a vaccine fornulation typically contains

D@ﬂi&l ;@Mrrwctemm@ar aﬁgmpbl's(ilﬁh.ah@utde]s@ﬁkﬁadﬁb@@&ordﬁﬁg to
15 & her subst ances |ch g mul atcg an_i nmun
d

tgﬁonsjen%?nt%% pIB?Yen so 'BE adnd i sf’%?ganef’t tor
| anpumztate,on f prAC@pauden@, _ t:o uslee c yitroke melson n a;he terms
vag 'z%log}“ r t‘@a{gB?hétESH“' HeQhY 4H OPRELS §e09n or
| ynphocyt es ch cytokines conprise, for exanple
i RGEHVERdG AN 19 (RR- EXWE W TPO WS SRo@i 1A HEgRasEt is

ggydigl‘ﬁl@t’dd/%@é:tél@ﬂﬁapfmo&éiﬁg pes (:éfstlﬁgl ﬁﬂcﬁmmunlzlng

ié432 1434 1995% g %
forbo‘?ﬁ)‘bﬂ%ls %P%hn%nﬁaﬁwoéna?ﬁﬁﬁﬁéte gantigen or
respmmsﬂeam which theterforeheryfbde. usksk i rxample, human

Va%ﬁh?%yu%ﬁj_S%%%éqggp?ﬁgg$d88ggrﬁﬁ@ocgsﬁ HglaEln enerate
nol ecules” provi i h € form of “protei ns or nucl’e
ad dsumBranpked ofngucit costienuhatlagcnod etds es:@dueng for

§7tunéoﬁlhds§c12at(e®8 @@Pg&P@Gi rgags p)sg; hé@hﬂh%bq&@d&r €The

O expressed on dendritiC cel Iinteract wth
t L TR 8oRDI Ul 62BRpFesiedd on (ERE BXEERLEe gpfdction in

| bBKAECt Akl Ovadesba CRshkUukati 88 (8 giwds e f ofor@n the
antééggglveness gg'““'f%£§££§g {g% 89 JhéeAééléP§r§c¥a

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 is a
substance which 1s 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), QS87, QS17, QS18 and
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enhanci ng propagation of said T cell and the effector
35 function. B7 also interacts with CTLA4 (CD152) on T
cells, and studies involving CTLAA and B7 |i gands

deipn9ioiatoa fgkat B7- CTLA4 interaction capcephanges /013091
antitunmor imunity and CTL propagation (Zheng, P. et

WD 2004/ 047863 PCT/ EP2003/ 61369t - 49 al., Pr oc
Nat|. Acad. Sci. USA 95(11);6284- 6289 _é1998;i is
t QS | y($Rt 8kpreslsed oMot umpLeddisl s ol {hiat86s  1997)

t hegempieteo effaaidye antigpiv@iesent EBgpLetes ( &E@ahd'
for, . T cells. Inducti,on of B7 ex SIQ mould nabl e
t&ﬂéPV@Qq's t o e iffat e Fore e%P@% gﬁy profayiyion ©

ofolaygtdﬂmmaot'ﬁde;mphoﬁyt &xednd an eflf ectNHtximch7ém546 9
latio at.i o f

o 40D, Y BN, Gf L fld Lpipdfea crom

prboquJO@JJCralaiLYT degtagapabawm el t fAg scrucﬂmmheland/or

€ cel ( | n
CEREL e b’ig%kfj C\E‘eﬂeem@gte)tt $hed azd: alifiHAGkered

cfﬂbﬁb%ﬂhxqu¥9nﬁh65y $2anYP4 - a&ﬁNQQQ%Qﬁ?%CP%$21 to MPL
fli[@%@@léﬁﬂgytr@b@ﬂtlt anqwegartloafl Emﬂm@(rjblqelhbllsoutal 5
eraclii on e ween e .CM4 | on_sal e
9 &° Bhd? P e 1BDEG g1 dTe P esgé]d Byt d@ﬁialrllntch Fation

ce:ld sh@maahgse et avaccNae urfo388L ait7idor20 (yko38)] 1l Begoattains

2135% P%?égg;%.(%%géghéf o%%%ﬁQer ségahxa about

ani sm of
colsﬁq md -at i ng signal probably relates to the i ncrease
i n B7 production and associ ated IL- 6/1L-12 production
y said dendritic cells (antigen 25 presenting cells).

c&@mmb%%?%%t MBACPh§S TGN fdht STpRge  response of
llﬁﬁﬁapétﬂénefnﬁwgmﬂsd.6anhU@ﬂmhMH@réHJ©Iandssp@m&hble,

2 (B7-CD28 The use of a ntib 1 .
2 i SERRELe 50 taonind s pREREH R AR A pEELEnaPEan, owing
d|tcectumelemhangalatpes/popsepectuaﬁoromnthg@@mem Such

%&@Pﬁ{éé’ %ﬁ%ﬁe,ﬂ?@rf@%ﬁg% an nikefhammnany (11.-12)

onse or are present nonprofeSS|ona

arﬂhﬂg@h 1R &8s &My el F§Cr(3ﬁﬁﬁo|‘5h@elEP%‘)teqthl‘f%eéétlons of

sidaadi s, (Erhelspalenaied 53 Brpostinl at §99) 5i gRaLSF and
arIeL nog prow ded. This

There are a number of compounds which enhance an immune
response and which therefore may be wused 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
CcD28 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 1interaction can enhance

antitumor immunity and CTL propagation (Zheng, P. et
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mechani sm coul d be used in connection with therapies
based on antigen-pul sed dendritic cells. WO
2004/ 047863 PCT/ EP2003/ 013091 - 50 The invention also

PrEVis o7 g&@m ni stration of nucleic
polypeptlégs or peptides. Pol ypeptides g§3g25%093/013091

may be admi nistered in a mandér ~-known per se. In one
enmbodi nent, nucleic acids are adm nistered 5 by ex

vindo ot FoHs, | Natlby Aersui ng @l | sUH onPa (1pht PeRf-6289
genefdes ) nDdlflcatlon of said cells in order to
|ncorporate a tunor-associ ated anti gen and

reintroduction of the altered cells into the patient.
THE7S g§ne|yg>lllc)a1<1qnmci>tse5x'pméseddcicng suhoncidedial sopyhat

f
T RIDEET B0t R TGeTav et Gt hrs ki1 | b bEeparecs)
patdrent. cHid . unbmd@@aionomf. o$7tleetpgeﬁ@l|0$1 unelekd t kaable
f%%rona%lfgntaoolseimﬁfgeéa Ay elepent M‘%l? Bblgition

t he gene e expressed 1n the genetlc
celfl scyrpansiectT ohyaﬁaowéﬁgdmd oﬁnmmt@f e fpéﬁ@\mon

t @dde skidd &ch WOIblyer aThesdfyEmd ¢ Db al ¥ pr evi/des ¢f/am-12
adn1n|ster|nggnuc eic a3§€s Ln Vvivo by usi

to
SURATSR &1 r (SBAUSHAPar gt - cORNFBRMBA | i PR omib 15 tpkine
a g ielre etinendboti reetl, pwymlailumpta@smamlng in further

aderghr}m ec[lf]gcgl lc%ii%i% d(cfa%%' }_um)[j Immunol.

u [

associ'ated - cons T %lng an& igen-is se ec ed fFom'thé
grkﬁ¢>5&ﬁ71ﬁﬁﬂﬁndkﬁ%%kl-adeno associ ated viruses, pox
viruses, including vaccinia virus and attenuated 25

pox viruses, Semiki Forest virus, retroviruses,
SildeREPLF FasAERAVEGIONT 9. IGKO Tk ¢f e3YTPRPEVERFaRNd @

predm rnee bif%@t@&Veﬂuh@t@Q@n@@quﬁﬁ§ aAd involvement of
retrOV|ruses The retrovirus they are

B RS "4t oSt YhRcaM Yy PR OCa R | ERBED40 Ligand

|nmapabi@ Of hgéperatdeid s et tloeisCD40 molecule expressed
by dendritic cells (Ridge et al., Nature 393:474
(1998), Bennett et al., Nature 393:478 (1998},
Schonberger et al., Nature 393:480 (1998)) . The
mechanism of this 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 use 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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Vari ous nethods may be used in order to introduce
according to the invention nucleic acids into cells in
vitro or in vivo. Methods of this kind conprise 35

t rnsheat/icar sefs nucl eic acid CaPO4 preci petrakes003/013091
transfection of nucleic acids associated wi th DEAE,

transfection or infection w R the above viruses

carrying the nucl eic acids of interest, |iposone WD
2088 0 APERED ER EFSOUS/ (IRUSHISS 51FOhpdRaRERLStration of

t maR9fact | 98idand gdigdddea.ddsn par tgepdiates. Polypeptldes
enbodi nent reference i s

di
nl?é’lde&epa doe%)om?)%r]%cﬁfigﬁmgé?él%eh?ﬁ I {j{ﬁ%%’?}g%ﬂ E%ﬂ‘f’% per

asanrimrouee@ﬂhndrmhnvusneclegcaammd&ﬂa:@cadm101at5red
cef L}Jndgﬁ gv190r%e(19¥6c?éjs qr, &4 leOSng%vfﬁ‘?er@é@l@ from a

target control nholecul e.”For exa
nmaéc@mnet,swetasc AFO K GRfehyOTs R i $2Ld{6pLhs cimf gEger to

MBFHIAN it €i N z0n t henlagelealdedr a ligangedor aand
receptor on the ncar orated

rget cell may be
F%ﬁQQﬂﬂﬂHFQ%?Wh%% g%ﬁwﬁ¥ﬁ?F |8eégﬁn%ﬁ OFﬁ%?ePP%dent

aﬂMﬂHﬂbéﬁéﬁ@ppylgempambebommﬁ?dﬁ?dﬂmdnmdfsetembnaelmopy
a tunor-associ ate anti . I f.admnnistration of
nd?#e?CQﬁﬂ% %P% Iﬁ%osgﬁégﬁ fe8i Rt p?%telns ifro and
binmﬁjrrtgddncair@r taee gemerbiambl pr ctldiarcassoelasedinge hthe

S y or. t 0 lipo
e gcu%]érpé THR f'agciéoha@ OISR & LRk @ 1@ OSRHEr the

ation in or target co
upﬁ%lmﬁ%ll bFentsgéh ofpr 6%%@%6@@@@%&. uhlch allow
prﬂfﬁeelt @énlér ts a%@enéﬁpi’@@é@?f blrié\htﬁh &j@ﬁ.é’cpﬁﬁat Il}\‘;?mfa(lﬁered
rticular c anti bo Q proteins
o s o RatRS ERCt bb: s L0 S HSaiedS £86%known
|rﬁdatmélskan15dtapraed thmd|iuweﬂﬁmbmhelapeptpw1des for
ositi.ons. of the ent .o b d d
phaa r%lesi}i‘? carfc-fynclzlgr%séf\é %é é]p?géar‘g |%n?yn Eéﬁﬁ& vettors
prepar ai$ onsr ness usndl tar gotrt comt oL gtir haeesenest | y
conpati bl e concentrations of salts, buffer
subst ances, preservatives, carriers, sypplenentin
i RINi By - GFRFRT FRA suBEPLRdEENSuch as V&&ﬁ&vanY§Ct%ﬁG for
angieit Okd xesn@nda  WheE Be 8ppr apLiat EOdlﬁt_]helfor a tumor-

therapeutically active conpound
th%§%¢g treC% | y'a accjtqe\}le c&rsrpounﬁéeS efjhe llﬁ'ﬁ(\)/%nt ige  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 used 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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may be admi nistered via any conventional route,

i ncluding by injection or infusion. The adm nistration
may be carried out, for exanple, orally,

| jiy 208n9wslse6335 i ntraperitonealy, intragugesbaoky013091
subcut aneously or transdernally Preferably,

anti bodi es are therapeut|CaﬁIy ~adm ni stered by way of

a lung aerosol. Antlsense n cIe gs are

prerd sy SARPSitSCE I od rpy @ 2/ oi? g3 In particular
P@E&EEQ@Q&&QQSOleféiéndﬁ(MMérﬂng@mousO directing the
adnkﬂ;stratio iLtian of Ege |nvent| n.are

.. Th ]
Ster®d ntoegfggggo a5n§§ T3P ppgdiments,

amurd P rief enseto fdwe Edmmnuatemmnghenchuebescaac1d.'to a
desj.r,ed cty & i red o 0]

(SRR FTH Mol A6 $8% £lR06ing] My Ohave 2 bound
oftagr gedr t fent Bl dmeéeeeler dfor eparpieul & RVMRFEIDnSUCh

chay agt esheedoly §§EEQ§§b0Ed¥ ONEur PdcdOnEmbrane protein
tunor - associ ated a gens t.he d‘i £ed reactio

- Gt A £ BT AR EDIGa N oF Ehd AIGe o fnd &Gkt on the
TmaxgHHnHéEE8n$$CWéngnd@mpotmEe@rDgteseroétthehed to the
%{%elczmg%ldlqéﬁ? qyla f%&%r%ypghQQbEQQe%rO%rﬁ§§lse
%e Ui Sease esi re Seaction i at
ofarv;lhnd;lmw@ac@f bindndielenteglwl so bangsragseciated
t he iy ansety or FARLE V§E‘£é@£‘oﬁ)f tpe gnsghcobisaideid via
di sease or said condition. effective anount of a
conE ATh 4 tﬁesmeent |F231?Pt%f}fl bépei@dontphed surtface

C%Bﬁa‘}{e t @)rl@ﬁetlrrﬁabggoctiaﬁeao wever enresscPfodN® may be
araneters_of t

di

et TR PRYS | BBonaRP sebR LA G JE Lfqorder to
weakd | t@EgdUraEDGMroﬂ tmmﬂﬁnnﬂ upt&keyppeeelbaa Such
a%%p éyﬁgngo% ?[Qngggngr} n§r5E Ef%ﬁ&bﬁtsr%%%%eof
of F 't act e

mnistra ona'nl iml ors.
phdrlmal'ceutireal seeeEdsia i ofer of at hedmhiehitliah afell type,

prefenalyestesi beopptnsophatn aneefibeethye ia@aUNrfreins
the therapeutically active substance tg g nerate the
T

dEAIFRF TR tON B TIFRL LA ¥ ¥l % Yoses
adm ni stered of the conpositions of the i nvention may

deﬁneendt re]r\é%relu% gcgrr%roeéle{fogsuc%fastﬁge 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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type of adm nistration, the condition of the patient,
the desired period of admnistration, etc. In the case
35 that a reaction in a patient is insufficient with

ao bbioui/ali7dese, higher doses (or effecheyeky2bbaherzool
doses achieved by a different, nore localized route

of adm nistration) may be- u§8d WO 2004/ 047863
PCT/ EP2003/ 013091 - 53 Cenerally, doses of the
t GO d9SFEVANOY SadTger SSrati¥m 1 ng to 1 nm,
preferably from10 ng to 100 g, are fornulated and
nistered for a treatnment_or for 5 _generati
Do a ST S B defontevent Sone 2B At FafTase in
ohﬂﬂﬁdumwezﬂmmbnﬁi»MAandeRﬂAﬁtaadimmodﬁﬂ’ refers to the
t hi@S e At | e fro
TS, 2 ey A POE T ated St St 7St e CL (P TR T red
p@éﬁﬁﬂﬁeuﬁl@aﬁ cohpésvettbas ofithe fiunrdey ofoape. In the

gengal by adpiptgtgredy# n gph a%%utllaeal HYséQQEatéP| &f a

anmounts and in pharmceutic ti
o BTSSR, COTRE i A AT L AP Y S RBRRSFLBROT one
r efreio ded tumert D3 Sc it ed | &ht e, dors dehlmademaattlon

15 th the acti,on of. the ctive conponent of t e
ehAnmsL oar R o ont S TR b Ol Sgisgase
ﬁﬂmmmﬁmmmﬁ a8 Yowiatd sjovuf £iee Eubsraasesf the disease

eservapi carri.ers @ AP OPL t
therdpegb| %}éﬁ%%%e égﬁggﬁﬁﬁﬁaﬁ%hgﬁ{ gééb?es% "GF the
ek e afe - tiTélesaFi?§l§ﬁélul éeéétbﬁar nﬁ%eLﬁlctaqqaytment of a

CQih atd t90r| |Q:¥| l\EV%r cél?él%'?léml Gr’(éyarglfB@t be delay of the
phar maceuti ca conpa [ use or,. prepar
DHTRCRE | BalaF fi% SAt PSR At FHES udbdepRe oF
tfﬁhﬂdnéﬂﬁdiﬂnoﬁMarnacologlcalIy and pharmaceutically

25 conpatible salts of this kind conprise in a
nonlimting way those prepared fromthe follow ng
adhdseffhgdtwehmeM@t hyfr abicomposisdlohurdt, thet dingention

SPHOrd Lo e {R! €L, @ﬁgt'EOné?EiSMl'Eo Chbri @reb@ef,C. the

rm oni ¢, Succlnic acl dS, and
PHRATRERNRT T T yt1B® @bAPABELI ENalPeiNAfuaLspapaneters of

pﬁﬁﬂﬂr%@tQ%nQ|kahhcmﬁﬂdhg sayés qhyd kel dgiecelr tdondition,
met al sal salt

) |
e The LT C UM e T T bR e R A SR

i rrentdarom@pgnying  therapy (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 gJenerate 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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35 conprise a pharmaceutically conpatible carrier
According to the invention, the term "pharmaceutically
conpatible carrier"” refers to one or nore conpatible

sqbl 4000 /loisgyicd fillers, diluents or encepgspkadbngd/¥W3091
2004/ 047863 PCT/ EP2003/ 013091 - 54 substances, which

are suitable for administratP8n-to humans. The term
“carrier" refers to an organic or inorganic

conmponent, of a natural or synthetic nature, in which
;@%nﬁﬁb&&®,COHFQBQnFOfS @??”NﬂMMbﬂ4h§§dB%§ﬂdﬁ.5antigen of
cilitate a ication. e .conponents.of the

p%&Fﬁhée@ﬂ %xﬂﬁﬂnﬁ??%éf%ﬁl¥ré??%vg%t?%npgréoo Hg, are

usidainuyl a tedich ahdat adnihhseeaeti ofboccaur S ndatotent or for

ot al ; . des Ay
BRI Yo HRLESad 1 P8 " SR TRESUOALE, T e
i mdevitiier nagyiorconf aimrshiitcabreigaf f ENAsubstarfdds) sgeAing

agAClinoAd GodihteSHduidddd | L5 a8é6i +84a 88kks of from
boric acid in a salt _and phosphorjc acid in a

15 T HohdrrtadButdiEalf ToIEERd i r?ﬁml%eefeds-al v

appropriate, also contain suitable preservatives such

as,. benzal koni um.chl ori de, chl orobut ano par aben .and

tﬁ?ﬁ%r8§3Fma§5u$h8aghé3%%&§ﬁ?%%ﬁscé’ ogP?i6ﬂ¥%§k§on are

ugwmdgakmpvhdmdnﬁﬂteaednihmrmhkrmﬁpaduﬂqakmm Teypbéible

p%ﬁ&ﬁﬂ&% N ay nnerinknomm?ﬁ5¥m§@é gﬁ@gf?%GUt'%%h atible
nt b the f f

conpositions of the ‘invention may be in orm of |

c A, tiqniH et She | $REAyes PhoFgpensitdre L lgyr gogpatible”
elieddrOrtbnat MoftM Of ma 26r 881 edlighoiodNrnexyanplteract
Conpagsitions suitable for parenteral adm nistration

udidih y Wopr RSELGNst 8fi | ERFuetist B noWBoRels °f  the
prepamaddeatt ida heoapbiky e icanpehamdiodns sof this kind
pr ef er abl isotonic. to th od o I eci

Efgﬁﬁlesu%ng%%npa??%f%lgarr?%?égénd égkggﬁts gﬁg%@%nces,
Ripugresad uivesn aadriisosomnd soghemechdrpieeriate, other

SQl i) uﬂi%é‘f%_“%tix}@ua'ééﬁmﬁéﬁ{dé.e; fijnegf Oidsed  in
are us as so ion or suspension nedium 35 The

preartingwenttloh | Saddstri Fe@uld desi | BRamm@ceutically
f i s phck exanplh&sevel pW, wehthsare wsednonly afrer 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

sclid or 1liquid fillers, diluents or encapsulating
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illustration purposes and are not neant to be
limting. WD 2004/ 047863 PCT/ EP2003/013091 - 55 Owi ng
to the description and the exanples, further
e digmntoy Miyxch are |ikew se included paTyhe2003/013091
i nvention are accessible to the skilled worker.
Figures: Fig. 1. GPR35 nRNA éfpression in colon
carci nona bi opsi es RT-PCR i.nvestigations, with
AT Rd oA SHOW OPRSES £0 SRGLesoFoh HITWES T in  to
goimr@arcrmerrat@mpS@Bnrﬁ/r" carfifieast , tbheare iwgamic or
etectable expression in.narnal__ ti.ssues east
2410 ‘H&H&é -tﬁ nﬁéur%% c&fo%yééhig go
cannlwtorrm 1Benag:tlc/©ntcrmgonar5t Fig. cembQunant iimatdyeder to
P Vsl of Y. ess) j mal jand
s T R IR, | RET E R Re P 081 ene
cm:lmlagq@tquacl GRSt Y BEQT N 1ppenBioghaRg usually
S%lﬂflﬂl:l\(l?lla'meo emt@f@ée@n%mn JWduEd iWraWn eoberangAdlly
in all, colan c ma_bi opsi es. i nct quanities
f“@%ﬁﬂﬁb %d q%ﬁﬁ?9§) é?? §%a col on
car ci nona netasta5|s in the I|ver Fig. 3.
I dentifi G f, nofr - | f] C_spli
VT nPb oS pEaceds ToTRE bt hErSooitontl Pestietiipn may
ccﬂqntalcar@mnmﬂaée wenéfekomsadpstamges cnexh fasnppethc acid
RS s¥BLe gh@gkedaéxdr g5t ra{ 400 anatysi sc{ECOR b) salt
an sequence ective SCGB3A expression
i RbIRASRAMY Grarid u]ri'g Z#xithom RT- PCR anal ysi s
W th gene specific SCGBSAZ primers (SEQ I D NO 37,
ws CDNA aqg ication .35 excl USIﬁﬁlé i_n norrralt
R oL 4%)  GHRPPRLF hgS CHRY nBHEH: GRetap iate,
(IéWEblﬁ 2éntaipl- Linertdhl - PBCeNervatliyrsh nosteciN, as

{ga]%] rg{%rﬁytrr%}tlﬁ%l% gvgéﬁﬁﬁ#oé\l&tié8§} 82%% ben and

PGWIEEIWEHDlBOQl -

ature,
on

The pharmaceutical compositions are usually provided in
a uniform dosage form and may be prepared in a manner
known ©per se. Pharmaceutical compositions of the
invention may be in the form of capsules, tablets,
lozenges, suspensions, syrups, elixir or in the form of

an emulsion, for example.

Compositions suitable for parenteral administration
usually comprise a sterile aqueous oOr nonagqueous
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 1s 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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11-adrenal -N, 12-spleen-N, 14-15-lung-N, 16-24-1ung
carci noma, 25-negative control). Fig. 5.
Cl audi n-18A2. 1 expression in stomach, 5 esophagus,

SHRMBeM 4GANGigkam and pancreatic carci nOﬁ@TRﬁPE@E@/omom
anal ysis with claudin-18A2. 1-specific prinmers (SEQ

NO 39, 40) showed according3Po~the invention
pronounced cl audi n- 18A2. 1 expression in 8/ 10 _stomach

céW@mﬂbn§°b|6b§|e%e%%ﬂlP%l%?6fﬁH%cﬁ%5il@Xégpéﬁﬁowafféther

biegipid@men®isSt | REL cBXPrLssi oul\h@sualeso detectied i nn  the

tomach and | | tr ast
TGP ERE 3o Ao Ees B s el Bia S Chi ey and

in ovarian carcinoma. 15 Fig. 6. SLCI3Al expression
%&E dd.dney and renal cell carcinoma RT- PCR

ané SIS wWith SLC13A1- specific priners (SEQ 1D NO

49, 50) showed expression in 7/8 renal cell carcinoma

SanR} .3, QUreysM SARNAM ansEgidsion t NiR NaidBdn 20carcinoma
tissues were detected exclusively in the kidney. (1-2-

kikkPRP1e8 10-renal cell carcinoma, 11-breast, 12-Iung,
1RTHpoR . iMAre iQyat ikind ymdftmom ﬂlt@}eSleGB]@n show GPR35

17- esophagus, . 18-t hymnmu 0|d 2
> AR 1 CppBY T3y ok UG ea 2O B SR gpsigs . By
cmantraxﬂmntbareln@nauandetSCDﬁhéh cxrriasETeRTIPCRormal

:\%V%yegft' QRS g etalgtCLOﬁllﬁﬁ Ci f3-cl§Prﬁ;5}'irerrrcode(sSEQ4l—thmus,

68) con iTned sel ectrve expression in
c &l ore kavy sqmlv»%op i Yh S EsEion Ferrey 7)C<Prh%%1t>i gat ed

col on carC|nona and (1/3) |nvest|gated st omach

carcing Ies The o r nor [issu

S To SRR SAIYS vEOR etaiie i HE y ghfiec  mma

th&iﬁﬂsmprmmmah drixd tmhaun Tiglswad on carci noma

RT P investi 477- cifi o
qIR NS 6 O) é(}{LEIJ%H [ véﬁg%pr eggjldg{}ﬁ %ﬁlflc

\MpﬁimHW$47868E@CIDEPQOO%Zﬂ&%DQl shgf@s colseAecghdve mMRNA
Fonal by vari ousmlevelis i, expigasi Ahd Nin( 7412) colon

|nv sti1gated col on carci noma sanples The ot her
carcinoma biopsies. Distinct gquanities 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 I) and

sequenced.

Fig. 4. Selective SCGB3A expression in normal lung and
lung carcinoma

RT-PCR analysis with gene-specific SCGB3AZ 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). (1l-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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normal tissues (NT) showed no expression. 5 Fig. 9.
FLJ20694 expression in the colon and col on carcinona
RT- PCR i nvestigations with FLJ20694-specific priners

(§eR20P aNG478%3 72) showed sel ective exppesskpnobs/bhgool
colon and additionally various |evels of expression in

10 (5/9) investigated col om &&rci noma sanpl es. The
other normal tissues showed no expreSS|on

1Gﬁﬂﬂﬁ¥eE@ﬁ€Wrepr%§§PéﬁePnNsto&#ﬂ% 511y 2hd I&ﬁgzg —lung

C Ja@id1BMal 5> MR dineddrgatdigns wi th von
Ebner-specific prinmers (SEQ ID NO 73, 74) showed

sel ective expression in the stonmach, in the |ung and

[ mw@ﬁ/fﬂ)dlmuﬁmﬂ11£m§dﬂ ung espresadom sanpires. Tlséomach,

f.% | Jdiiigs w@n%?r&wﬁgnw?%rﬁ%aqgﬁh 3 rdihoma

‘'uncexpression I n t ung
céﬂbﬁﬁ&haaREiBQRQ nwedti gatlipgdd nmil BAZPLospesaddicf | primers

prigi®y sip (REQIP N@) 7%hozo®d Sg@é@ﬁdf@ée@o‘ Vhe invention

expression |n t he in the, lun

( BIERBCUNGRASS t .céétuéam &ﬁé%c rc?ﬁBﬁﬁsééﬂBIejsn %@ ot fi&pmach

nmﬁﬁﬂlﬁmﬁﬁueﬂxﬁhnmﬁd mmd.e&mre§§%onpaﬁbgeat2c Sb@&&A&oma
%Ct un carC|nowadyui

ression I 1lﬁ 5 ﬁ ected in
PR i SRrestgati ons WtH “SEC26A9-SPeci i ¢ pr|
( SEQuA2INOay, m@jmahowesoskhgedl vetéspressi &n |nomheast

S;Jl%lﬁ&do | h & dld 2y %@%é@é&‘(fﬁﬁ' PROLHR’ 64A808and in

'The o normal tissues showed no
&E%ﬁ&wpwﬁQJﬂqmﬁeexceptlon of the thyroid. Fig. 13
TH01005163 expression in stomach, ovary, lung and
Iung ca{m no 2004/ 047863, PCT/ EP20 8&/ 013081 -
8

i FRESFIHD, cEe®s -§§68P Eenaq cell
pmmﬂ-ndrﬁEQ I D NO 79) and a nonspecific oligo dT tag

Py SMOURIGIESS, QDD SOER el 400, Biners

ti eI ND: 4° sholhedshovespeessesnion 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, 1ll-breast, 12-lung,
13-1liver, l4-colon, 15-1ymph nodes, l6-spleen,
17-esophagus, 18-thymus, 19-thyroid, 20-PBMCs,
2l-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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Fig. 14. LOC134288 expression in kidney and renal cel
carci noma RT-PCR investigations with
LOC134288-specific priners 10 (SEQ ID NO 80, 81)

shewed gselasigigse expression in the kidngyrapdzh03/013091
(5/8) investigated renal cell carcinoma biopsies.

Fig. 15. THC943866 expressiof’in kidney and renal cel

15 carcinoma RT-PCR investigations wth
THEIL386E % peed i FEopd] hpr ¥arigEe LBVRGS &f ®Xyremdhey in
sql7e/qtzl)veueo@gte§§a@éulaowﬁ ckirdieymanddnp (el 8)The other
|nvest|gated renﬁégge car |nona bi 0 S|es 20 Flg

18°TRRYD FASS SIHE L A%k ] E 5ot car ci nona
RT- PCR i nvestigations with FLJ21458 speC|f|c prinmers

(3531 8NP Abedil) ol a8l ol Y enRPLEITHON b  BE1on

nvestlgated col on carci noma
mqqannﬂpmd].z colon, 3-liver, 4-PBMCs, 5-spleen,

1Iﬁr t%f?égﬁf@g%ﬁon% OVAltYy %L%&b%94lgp%c§¥qb primers

t est 13-22 cqol on _carci noma, 23-neg
COrERI L P MU Filg. >12) " eBPMERas L6CH VBT R S Pkabn the

| revanef | ol esgeneeohol 1 detactiong ]E]hﬁfeﬂ@i ld"? aéxpress:.gn in
0 zation af.ter transfectiaon_of a m

e D e O8eE A R 1 CRTORA Bt SORD LR s Bug the
3mdmierit itfiys sues nE@Hbr aateovwass o atxgekdd aligrrescence of

the fluorescent GFP. Fig. 18. Quantitative expression

of GPR35 WD 2004/ 047863 PCT/ EP2003/013091 - 59 A

QR#g i t1R i WORENGR /@ ¥PrarRBon spocPEPRagh; ndpBg ageQlung
| RAYRifa 89) show sel ective expreSS|on in the
intestine, in colon tunor sanples a neta;tases

f RIMEGR edPVREF1PEIOPES THECH oVPBW %r TR FET L1F sHFders
werse@nab Wweed: 73, ver) kubged ywallectiodesexstesmibn in the

spl.een adrenal esopha va
h%’ﬁj% Clig i A1 bq'r}sas?ung and OPRA9%%1 {XVeggf%éﬁed lung
carcinoma samples The other normal tissues (NT) showed

no expression.

Fig. 11. Plunc expression in thymus, lung and 1lung
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-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. THC1005163 expression in stomach, ovary, lung

and lung carcinoma
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pancreas, |ynphocytes, activated |ynphocytes,
prostate, thyroid, fallopian tube, endonetrium 10
cerebellum brain. B. Preval ence of GPR35 in col on

t gy candh s migast ases  thereof. GPR35 ispexpress6d,/013091
both in the tunor and in netastases in nore than 90%

of the cases. 15 Fig. 19. €ua&ftitative expression of
AUCY2C Quantitative RT-PCR with GUCY2C-specific | ,
pRIMECR  irSEe bivaid oy, wid) %hEb\Fﬂap@hlégasgépééwverlmer
EXHERSSHONO i 7 9N0r R 6Ol it Lo ik JASHLE §ot igTSUead Abrimer
an Y2C- specjfic, eéggessi 8n in _coloni ¢ and C%as.t ri(%/g)
SHPTEE UB) I PETZECs §dfédtani 9 P14/ 12
cauwuny carcimanmmsbaodsias7/ TQestarigoh roswrea hotmassufsg.(NT)

20, antjtatjve expression of SCGB3A2 Quantitative
R‘F—@%%I}%a@é@@éosnp'eci fic primers 25 (SEQ I D NGO
103, 104) show sel ective expression in lung sanples

ang d Ung; t W1 SREY CexpidiLlon UBE Witkley SEM@! 88ndlecell
S A2-positive, and 3A2 is over- expressed by a

f £t | east 10 in nore than 50% of the
saples Theekelibawingsnokieh tiESIER RIS fic primers

STAESh J4lp, 418, XIER D558 8 OmEl o PLEEen o

skiidndyr eastl, ipanchéds, ihyephogyptes, mptdalvated]l carcinoma

| g yies, prostate, thyroid, fallopian tube,
eﬁ%(ﬂ)g J>r/élsﬁm cerebellum brain. 35 Fig. 21.

I mmunof | uorescence with SCGB3A2-specific anti- bodies

Ccﬁz'go.ceié.s m&:sswséﬁgksss%hh ia Miasldy ahdCchefadesell
WO 2004/ 047863 PCT/ EP2003/ 013091 - 60 for an
SEBERAMP fusion protein. A Detection of the

tfﬁﬂﬁﬁﬁmtaﬁvkwﬂﬂ%?uﬂmmﬁinimhtﬁ%ﬂ@éi&ﬁ&%@em&fiéi@rimers
r aphi tiser ' nization wth .SEQ .
B. P%é e@:?il\h) ) o#lir‘]t hémgﬁlgygéﬂt esqevjlfeugs]cllgnE p%)g Jf;%s%‘gg)eﬁﬁ the

5 Kidiezeseedcea.n C(4 Bpernvpssiigasedofranmsl t @@ll carcinoma

fl ces fromA and B. The yellow color is
pr%%‘gﬁ%ggyat the points where the two fluorescences are

superinposed and thus denonstrates the specificity of
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. (1-2=-colon, 3-liver, 4-PBMCs, S-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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the SCGB3A2 antiserum 10 Fig. 22. Diagrammtic
depiction of claudin-18 splice variants The two
cl audi n-18 splice variants Al and A2 differ in the N

t gigTiones, /ang ggow di fferent potential  1pcr/EP2003/013091
glycosylation sites. Fig. 23. Quantitative expression

of claudin-18, variant A -CP&udin-Al is highly

activated in a |l arge nunber of 20 tumor tissues. ,
Part i cQuanbyl tettdoitg &LpPessi WA ths FBRAA-SPRCyA4fri Brimers
turm[]s,(slall@qd mrsa,s,paﬁgyeaizﬁcﬁv ccﬁéméaaﬂa_é élpkession in
esophageal carcingmas. FEig. : ntitative .
expresgﬁﬁh It ES I dio- 18; fgiygrigﬁpoﬁz VaRPARE aA3nd in
is, |iketestisants AFroactinadtsadrial manyorsundilse Ebglowing
25. Use of claudinp- -speci f | | badi
(extra@@ﬁnﬁﬁaryﬁégﬁégfa op)éééQX%Q%g ggb%§’ 3Phng, Lymph
cl audi motBA2- posstomechast ri spleer ci nordl nssldls kidney,
(SNU-1 | ant.i y i wa uceg «

i De il g’R’Sg {] d‘g@é%gﬁb T %@gl?%q{ Y preast,
st ai ni RPEFREE s pdEARCHtSp 35 SCtdNGItEd n tHBPhocytes,
cel | / ceJdodutey,actimgir gieyi ol lopipinei e, Maddmetrium,
B-i mmune se%r U];‘Tcl\/b()% 5 Pg/m; (Below) Denonstration

of the SPEIFi<tYy Bt he antibody by col ocalization
amal ysiBrdva ldranedi of 1GR3 WO 20041 0478680ors and metastases
PCT/ EP2Q03/ 013094, 5~ 61, -tr egt 93T, cel

A-C auﬁ—'lqlne?gl : ;3% 5ﬁtcaig§p%legﬁgifdn%§?l TR bimor and
C superimposiadtoaseFiin mere Ugwmnfl0% of the cases.

cl audi n- 18A2-specific antibodies 5 (extracellular

domai n)_ Menbrane, staj ning of claudin:18A2-positive

gdStgi A9 c MaHoHeR thVe LRRFREkIn 9% rF‘-L‘FF"g%t i body

WG tiasa t i du el HR | MAdnitz at iGUIT WAOs pe qiefild de primers

(S 1 rm.nal Iy, |.ocat ed [ L1 ular .

do@fdﬂt}.é\%%#ﬁ%ﬂ ool IR A h P EPREEp o Bretiion

agal nspriatadtmirami svagnds e Sftorl cotihs enet aifi ngnd GUCY2C-
specific expression in colonic and gastric tumor
samples (B). GUCY2C 1is detectable in 11/12 colon

carcinomas and in 7/10 stomach carcinomas.

Fig. 20. Quantitative expression of SCGB3A2

Quantitative RT-PCR with  SCGB3A2-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, 1lung, 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

COS87 cells were transfected with a plasmid which codes
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A- anti body; B-counterstaining; C superinposition. Fig.
27. Use of antibodies against the CGtermnal 15
extracel |l ul ar donmain of claudin-18 (Left, top and

bgicowh oVemlrare stai ning of claudin- 18A§c’@9§?§20@§/013091
gastric carcinoma cells (SNU-16) with an antibody

whi ch was produced by i muni 28t on with a peptide
(SEQ ID NO 116, Ctermnally |ocated extra 20
cdOtulalt ARRIAI TCRP nbHEEPBN R Okflitbody WRtarion of the

mﬂﬂ%ﬂéﬁédﬁ@ﬂ n%bsECQadﬁthglwaSwﬂﬁﬁd bar souBBBR~specific
st ai_ni,ng qht to bel ow)

oA GRidserf?: Cifhzaradn,chishey sBhagn, go: 105

ak&erﬁetﬁcauummgof)f tgasttrnanan%acmercbnﬁusn;ehl @r(ﬁmnlepy GFP
osi tive) t y c

pro uceﬁ%%%cl%nnum cht |%ﬂr#&1?§#(g&c 1gc8rgl n- \fggl speC| fic ‘f’o

pe‘-dNQi-”@S(CSEQGISD Ngom15). #MantB- E-Eagheyghiow color is

Dg%?duéééugkntﬂ@?%01§i§uR%%&@p%%é'EWb §9u§§858@%ces are

nstration of e specificity of the antlbo%/
cHURSAIMRASSSh andl yEils | femPagbratasathe speci lCltY of

Ghlrd rqosf ot ech 28kl | s. A- GFP-cl audi n- 18A1;

B-anti - claudi n-18Al; C-superinposition. 35 Fig. 29.

Detection of claudin-18A2 in a Western blot. Wstern

bIE;itg i &R wiindnmutadsid r glapidtions ledal clpudinsdifes splice
:.aarPéfUdi n- 18A2-specific anti body directed

aga| nst the epitope with SEQ ID NO 17. 1-Stonach; WO

200 Ouys68 Pati EPRBOIPHigeoYarignt sp Alesand; A3 dkffier in

4-dyeast v pekh¥BUs 6- GHPN; Ehbung; dfﬁféﬁgﬁw 9ployephial
nodes. Fig. 30. d.audin-18A2 Wstern blotting with

aﬂ%dfcé%sylsa ¥ ¥mStditch and stomach tunors Lysates
from stomach and stomach tunors were blotted and

ted & cJ G anti dy ISt
the gepl#%p i ngu‘%ilé% A@[}fﬁglﬁ orracr?got urlrtc)zrq%%saﬁf1 W18
a vagsiangt \ibsyl at ed form of cl audi n-18A2. 10 PNGase F
treat Bd-of skomechh | ysalgs Jaeads 19 tahelaﬁr@@rmﬁlhrﬁ’é‘er of

of the lowglycosylated form Left: 1-stomach No #A,
2@%%&1%11% agtdRHeRT LMo SHFOTM sEXRRRSS on #BS found

Right gadt gt enaGiind¥es #ALurgS ety ,Nop #B: r8a 81 @Meeircinomas

and esophageal carcinomas.

Fig. 24. Quantitative expression of claudin-18,
variant A2

Variant A2 1s, 1like variant 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 MeOH, 5 pg/ml;
(Below) Demonstration of the specificity of the

antibody by colocalization analysis 1in claudin-18A2-
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15 No #B + PNGase F; 4-stomach Tu #C, 5-stomach Tu #D;
6-stomach Tu #D + PNGase F Fig. 31. Expression of
claudin-18 in lung tunors Low glycosyl at ed

Ch@udion 1A gway i ants were detected in 29c*r5‘ﬁ§2t>9@?0§3091

in accordance with fig. 30. 1-Stonmach No; 2-stonmach
Tu; 3-9-lung Tu. Fig. 32. rnﬁﬂnohlstochenlcal anal ysi s
of claudin-18 wusing claudin-18A2-specific antibodies

| G EPrGrracts feged 2653 | ek i Ay CBaud i pf] 48 GFP; B-anti-

|I@p@%ﬁ|dﬂ@@gs@a@a%éylﬁadyg%ybndspeCIflC Snul 6 cells
with a claudin-18-specific polyclonal antiserum 30 A

Staining with a prei mune serum generated before the
imﬁ@nizaﬂ(m:eES Sf ai nidlgauditr+ 18ALR -dpaulifiid 8- spatibibdies
69 ra :¥%F t| ative expression of SLC13Al 35
|ta |ve Wit h SLC13Al-specific priners
(m@urtanmo 494ining@) sHow hiakdiamdl 82 weesieive gastric

XU ESHAL | Bl skhINgY tiis3UeahA) a @bk é??/ff&]ﬂ.ch was

speci fic expression in renal cell carcinomas ). WO
200HDFESE3 PATY EP208310R360E10on63  Slikisal @ peptide

tr@ngerimpien 113, dgt ﬁétezlébfn[@nlamlw 8 renadecel |fex§racellular
carci nonas ig ul ar i zation o LC
RN Lok oo BaRE  PEe e et ey ¢ vy T iy Caftecred
| eeadiirzstt | oR-0hdBEEI1BAL wfd er usednsfiet | ogoohtearstaining.
plas ch, prav 3 ei n.

The qhgﬁﬁwgheq%ééggéaqés rﬁg%%8§%ﬁ§§P:%QQﬁ%ﬂgﬁ%ﬁg

fusion protein is to be seen clearly (as ring around
the g 107 r ansd eched Qﬁ't':.)aod&bg aidt | tR&I VE-terminal
expreSS|on of CLCAL Quantitati -PCR with
clestRagRYiar oAt of é?éfj“} 18 125, 126) show

hi ghe fand §©|peC&héie belfmexpmemimmei nsﬁé)[fmthOiJ‘DnioClaudin—
IS and, st omach sue Ao an
XA S T b oF O ESand 2 GASERTe Tkioy Lot b8 (mjen an

ClaGAdi bed Wetvaritab| eraisn rdduced| ony carmahwohast benl iwith a

7/ { pac 0 R tiqt -
)}%é)pe’éyégﬁ @@L@Zﬂ@ﬁﬁlé O GerdfindUBPLITALIAR]  extra
cellular domain). A monoclonal antibody which 1is
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-18Al-
specific peptide (SEQ ID NO: 115). A-anti-E-cadherin;
B-anti-claudin-18Al; 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-18Al; C-superimposition.

Fig. 29. Detection of claudin-18A2 in a Western blot.

Western blotting with 1lysates 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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Quantitative RT-PCR wi th FLJ21477-specific priners
(SEQ I D NO 127, 128) show high and sel ective expres-
sion in normal colonic and gastric tissue and weak

eXir ©99401 4178 ei3hymus, esophagus and brai BefAhpaBd3yhes3091
25 FLJ21477-specific expression in colonic tunor

sanples (B). FLJ21477 is deféctable in 11/12 col on
carcinomas. Fig. 38. Quantitative_expression of

F@J.@@@Msr@%nfkvat i Ve TRasER w T hi eI 2060L % saY f fclung/
PRI e3d0 OSEQrIR M3dek29, 130) show high and

sel ective expres- sion in normal colonic and gastric
tissue (A) and FLJ20694-specific overexpression in

c@ligni Slandlgastim-d 8AnWeszam esbl@yting J2068H | samples

d%‘r%?nt %Q:'o‘?n I Jaydl?s?g,palfq_ln tqg,goggworras and in 7/10

st omach carci nomas Q.Iantl tative
exprsedsisont oomFLME S @éntsuma% RIMPCR Were blotted

Fld2il 458 spsgi f LSRG Mef S c{SERAD NG -433:1234) sheWbody
sel ective expression in WD 2004/ 047863

PEHEPEF03/ BAB09EP1topE  thesting g2&erik By 17 Stomach
|rtt1ﬁf§iﬁ§13éhbw5%1ueleé§1 @iébbb?ﬂateELM%ﬁpeQbhdﬁ.n 18A2.

det 20/ 2
SRS £ BoFShPE Fotoit S5689The P PO RGorre  he
t i fssres: iwer e fandley Zdedi-dliwersylatg] fornynph nodes,
splaan, gg %Q%L<ﬂ¥'QQﬁy'pFS°@h%QI c%ya%ﬂ #9285t iS5t omach

thynus reast wpancr eas ocytes
adtd \#diredﬁl'l%ﬁﬁélrﬁﬁyt@s Brost at e, thyr oi d fall opi an

t ybigyh tendamBitida®Bn CRbEPGhL UM - HF Ghdleh 1S GiB; 403 stomach
mTunofI uorescence Wth FLJ21458- spe | fi (é anti b | es
r

(ﬂﬂa) Bo3 &NIGastefé t4aH<IT2d TH t SERPaSRni Th #D;
c glas I cramr -l 14 58 & frusi on pr ote| n. A detection

of the transfected fusion protein with an FLJ21458 15
specific rabbit antiserum (i mmunization with SEQ ID
NFid36@1 . Exptsrionrdickyndinadiigrtiund usiners

pr%f q]l&P% b €é&‘°&f§&&ﬂ‘?ﬁlsﬁé §ﬁ9§£h9@°§ie§rla°@e%fecﬁ:@% in

scences fromA [ ow col or

prweaua@rﬁhelrboﬁﬁt:@r%@% t"‘Hé"ht wBlgr ud? esderdceiaghe No;
20 sdied dposed gl 1hwe Tlenonstrates the specificity

of the FLJ21458 anti serum
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 SLC1l3Al-specific primers
(SEQ ID NO: 121, 122) show high and selective
expression in normal kidney tissue (A) and SLC13Al-

specific expression in renal cell carcinomas (B).
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(Bel ow) Anal ysis of Snul6 cells which endogenously
synt hesi ze FLJ21458. A:. protein detection using an
FLJ21458-specific rabbit antiserum (i nmunization with

25058Q014D ¥Pg¢36) . B detection of theP@W’E?QO@3/013091
protein E-cadherin. C. superinposition of the t

fluorescences from A and B. ©Bhe yel | ow col or |s
produced at the points where the two fluorescences
arse-Cd3hdr i WpvReer 1P kel déforftetteP ihelRemdBankenal cell
| galdiz@ina@n of FLJ21458. 30 Fig. 41. Sequences The
sequences to which reference is nade herein are
shown. WD 2004/ 047863 PCT/ EP2003/013091 - 65
Bl 85. dditlarliad layoh Ineddtoicdsn of BICI3XIs "in

I cQ".-;"electronic" a "Vig I lL.ani ng', refer
Sémqundfl%q{es |zat|g% ofdh%%%s&r%tbasegthé cellular
ddmtadw@tm cchf nhCEIxb dEtepsetiransEeabianecf a plasmid

| 3pprat oryr SXReLd megt al spE PS£SSEBp 1@u5@bﬁssp§6EE§§S|yThe
defined otherwse, all other terns and expressions

amz@mksr@di%@%%oww uhtePsedeENey Che thii PRey3nl fusion
wﬂ&relnThQst eehnigpesaid wehedy measi ongtly alMund the

c rried out nner known per se and are
?4w {QQP in Sambrook et al., Ml ecular

15 d onlng A Laboratory Nhnual 2nd Edition (1989)

d [ Spri ng
%o S'%N%A% %ﬁé’g; I nc sggﬁs&‘%h%;gjé of kits
ammaﬂﬁxﬁﬁﬁ%NeareR%aPQRed @Bthaccgggﬁﬁgspécﬂﬁéc primers

masE@ctHN@s S 124 nf ormgy on. shdf) Dahaghni ngnbasedelective
strategy for detern1n|ng new tunor- associ at ed gcg %1ssue

TWFRHF ST 19 01 Bt PREBEL eSO IR Y- &Nk  RefhER
segrch aﬁ@d tﬂeAQDH@éEﬁ@ﬁblemxpMﬁssxnnﬁnbmd colonic and

SYRATT {0t EBTPT WRRTRCBP, B ni G Qb Et P53 40 Eandin /12

seasldn carcinomas and in 7/10 stomach carcinomas.

Fig. 37. Quantitative expression of FLJ21477
Quantitative RT-PCR with FLJ21477-specific primers
(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 1is 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
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was carried out for candi date genes annotated as being
specifically expressed in specific tissues (Weeler et
al ., Nucleic Acids Research 28:10-14, 2000). 30

demmﬁs%e“ es with keywords such @éT/E@b@@3/013091
specific gene 'stomach-specific gene"” or "kidney-

speci fic gene", candidate gefds-(GO, genes of
i nterest) were extracted from the databases. The o
SERSIH S MagasESic chid thpRFEiRELt Heldptey In addition,

| HIQIaS 0 e 135 d he]sengefepesse&emé Uritgddiad i tht 0/20
"hono sapiens", for the or,ggg%sm and "nRNA", for the

{ yi5E B TroltEEQES.  teF200%/ 047863 BEREP 0FStGEsiGees . The

6&ol'ﬁhﬂvﬂriq5t netmbhe X3} sdieundiewas auaapeddby liver, lung,
te ni n dlff [ent nane or S e
oLl ¢ A e AAPERLO" 5l oG R SBBANENCE 30dxy,

obitea tried bjthhelSkeyﬂbm, seareds wer &Dar&rierastrur Aygpbhdcates,

\MJJE ASREPL i§h§ﬂ@%§tééssu§rogt§ﬁé'buEh?Bo@M theallopian

‘el ectroni c Norther met hod
eNd%kt%ererPCi%“%ars]éﬂnrorFeaqef%W ¥ &duence of a GO
with an EST (expressed sequence tag) database (Adans

tal. 1651 1991) 1Q
(R A0 ST E RS RIERRNR Bl ABBER The FEF2248%5PPgOH Eic
pfarﬁmﬂncﬁﬂé which is found to be horml ogous to the

néFrte gélc%ﬁ b%ﬁQ? g%gggegggd|Q1E%|S M?Xa%mﬁﬁswmich

pl‘O uces a m nary assessnen
tum@s dfetr abutFIoiilcﬁf58t—t€é‘PGdusmtheptswdu és Wetection

153§art'h'eedt9!a'ﬁs98!:¥ew tHudhase oS Wi cRibRd 4 FLI21458-
honol ogies to EST from non organ- SpeCIfI c .nor nal

t i HRERSEIhi s FakRdituat | G ST ok | PR EA O hat With
t eEgud iNno: dow)i N ]EDncﬂ@télcstangfytaanmh:ahedec:lﬁhlél fusion

IBrarLss (SEheltle ol Al cancer RS, 160: 40874083, cne

ca
cauwxer genesesmem:es Theoms e@onaindaBan Tivéeg yedtlleod color is

(}Pfé&§%gaﬁéttgﬁ eC! 1nt§HﬁHéﬂ§”tﬁg Lhe MeBL ERReRkes are

none Anat
(mmﬁwr@g@iﬁ cﬁnﬁll rﬁfgbi//qu@@DéHﬂP?éf|'q1'@r)SPFF{LﬁiL@FtY of

et d ]_aﬂ,sz_@gﬂOé'@tf@éﬁﬁﬁCh 6: 807-828, 1996; Penni SI,
Sci ence 023-1024 ]§997) This all glvvs ool s, of

CrHRCT bt G- B ¢l r SRRy S 1Y

synthesize FLJ21458. A: proteln detectlon using an
FLJ21458-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 vyellow color is 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 is made herein are

shown.
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one anot her by | ogical operators. W have defined a

pool A to which all expression libraries prepared for

30 exanple from col on were assigned, excluding m xed

| idoy 310i0RS-04Algle3cDNA libraries prepared fpefynergsk/013091
ti ssues other than col on were assigned to pool

General ly, all cDNA librarire®>were utilized

i ndependent |y of underlying preparation nethods, but

35 only those with a size > 1000 were admtted. Pool B
WExampl@sti:al | y subtracted from pool A by nmeans of the
BUT NOT operator. The set of GO found in this manner
was WO 2004/ 047863 PCT/ EP2003/ 013091 - 67 also

s Mategtiad tamdeMetthegden st udi es and val i dated by a
literature research. This conbi ned datam ni ng incl udes

all of the about 13 000 full-length genes in the
piie ¢ GorRs n Add Sigded et s RASHIrAUHZSe gehds “virtual
havidig et epticalr 0588801y SReFEI the expiesshOlon Aldf OkB&hods
genes were first evaluated in nor

| tissues nean
ofP3SHELi 90 IR RREES Al FRERN HRYC IR 475 ]?ﬁ'o\’/%%ldlggtélﬁléliate
eXpessath i dpeningait Speaiddesgwymal tissues had to
be, r.eqgarded as fal se-positiyv nd_wer X d,__fraom
f ur't egsrs St €%, yl'hgc; fler}r%l n?ﬁ%e o"rqllé%ewegtlafs%glggdtelrhlgaand
| aper qrEiainof agewi deedardcet gsofte udmer vthdespesoodTHey the

igﬂm@ d@eir%?_q behow Juovad, her eathg %@%&ya;n%@ktioned

i'ntunmor cells. RNA extraction, preparation o
p(ﬂ%ﬁd(fﬁ)rr&reidweéuéu\wl ghd "EoMRent KORYP Ryepcree and are
m%ﬂééﬂ%b%?ﬁaEBRNéﬁ&%pﬂ@ﬂF%ftsamb&@ﬁkn&hjV@ltiS&@&ecular

erial by usi ng guani di um i sot hi_ocyanat e
AT T Agerbo (e e & Satcin LR | (1389) cold
Bisychieng HeZLba6- 9abd@8Fpry APtessextCakd i Gpniirtdh Harbor,
agi dj c p | pi [ LLh LS p l,
I
Fiaa steandedDNOWynt Aespsdingm X ~tiye of maguglacgers’

Was, £ d€thput in a 20 [t]l reaction m xture by neans
of Superscript Ii (Invitrogen), according to the

manufacturer's information. The priner used was a
dTHdEBminigprbesadt istrataycgfolty dAatlesmbhihy aiew hecumor-

associated genes

Two in silico strategies, namely GenBank keyword search
and the c¢DNAxProfiler, 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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30 cDNA were checked by anplification of p53 in a 30
cycle PCR (sense CGIGAGCGCTTCGAGATGITCCG anti sense
CCTAACCAGCTGCCCAACTGTAG, hybri di zati on tenperature

6%&&00%20@&%3\/6 of first strand cDNA wagTpEepanedo13091
froma 5 nunber of normal tissues and tunor

entities. For expression st@ies, 0.5 ~tl of these
cDNAs was anmplified in a 30 ~tl reaction m xture,

udiheg mtsﬁécﬂ?fi% BPT mfround( s¥RS hEMERFSEnPY Bebprmining

Hoti StrarrEat ONAng®| yorr age WohrO04/Bhéd63 and eliminating
PCT/ EP2003/ 013091 - 68 (Q agen). Each reaction

m &S NdED. 3 nM dNTPs, 0.3 M of each pri mer
amd 13 damfideex qema&:stlmtebufé@rby fhe keywerd wmeaech were

S%!eCtggrﬁo a§t$8 Q?hlgﬁﬂﬁﬁd E@s W d'%éerQQ¥'qxon%issue

eI I'm nation O nterference by contam natin
gmrt:lbmmcas blve Eeasoiefertfenise- Negdinsnpe' r dsiptrshen)

VR 1IN T ITTRA o @t FN0i 1004 SV ET SE- al LgRSAREI bRE BMAuence

as tenplate After 15 mnutes at 95C to acfiva

t he
H&fStar 388 BAD pépyrli:egr asEE X SR 3 BICNERRE 9@5 datapase
ca(rprdae((b out &t min at, 94C, $cmencat t hez 510 1)@31; cuI arnool)

A ZEl g0 femperature, &Il e 72C800 LN ortoin

vveﬁie trabt iESht ettiahd analfomed On dre ebhbindilogous to the
Proflds st adedcagapgsacegl: mllquédﬂ}l%c{ old 019 REYTBRS sum

used for~ expressi on ana
cmﬁeebéncﬁﬂf anrog@ﬂgSatatwéehyrbmryaaﬁ@@ssment of the

t enped @ Ugesikhdboated. (PRIBe( 656D . 20udense: studies were

5' - AGGTACATGAS TCAGCCTG-3' An L se se; .
5-Qm@@@t@w@ééosecﬂé@zbﬂeéécﬁa%eﬁ&e:homolog les
5'td3JBSTAGﬂﬁ&ﬁTG&KEVMaﬁﬁaﬂBspe&ﬂﬁh&ﬁnﬁermél tissues. This

QAQ GTTGATTCTCCQ% 5c inct%?’cgcé% n(t6 6 Cé)h a¥=N$%ie public

5' dHEINCACACCAAGTIGEGATAGTR @l Y Claa@n@ltmsﬁiz (6B} Sdridalaries

> W T%%A%ET G%%Z?C Res.30 6Ntio3e03@l43,  2000)

5' - GTAGIT CI&Gre 3
(www.fau.edu/cmbb/publications/
cancergenesé6.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 <cDNA 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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Sense2: 5 TGITTTCAACTACCAGGGEGEC- 3! Anti sense2: 5

TGTTGGCTTTGGCAGAGICC- 3'  Cl audi n18Al (640) Sense 5

GAGGCAGAGTTCAGGCTTCACCGA- 3' 35 Anti sense:

TGO G T hEFAGAGTCC- 3'  SLCL3AL (64Q) V@c@@ﬁéé@éi&@%om

PCT/ EP2003/ 013091 - 69 Sense:

5' - CAGATGGTTGTGAGGAGTCTG 3* 6Anti sense:

5' - CCAGCTTTAACCATGTCAATG 3' CLCA1 (62C) Sen

5alseACiRSEATACAkyEL Bery  ghidigssgind validated by a

5llﬁtmmmcmc;3" FLJ21477 (68C) Sense: 5'-

GTTACCTTGCATGGACTG 3' . Anti - 5 -

&&?&A&?@‘émnﬁﬁ%gﬁg‘?Md“10 Gendde gabout

COATOAMACETICATEHGEA- 3'genArst | denséeheb' public domain and

BB s

G 3" 15 Plunc (55C) Sense:
TTTCTCTGCTTGATGCACTTG 3 Ant i sense:

GTGD\ CT%@T&A ng% %%6'0‘9 (cg7C1)1 r?ggr%al tissues

5byMKEXHKIETC@agaﬂﬂﬂMKRT%PCﬁ}KAMQSE@i(WKKQhShadeproved
5' - GITAAGIGCTCICTGRATTIG 3" 1.OC (64C se:,
N AR OB P PE gL omal * Eissues
5 '1elCl CTOT CRAGCTGETGAACAT CE 81 se TPI09 488865 ( 894) WSamsexcluded
SR 2 fabiren :

o D REhC The FL32145§%(602H535 39 e Sandied
5L%T¢@?@GET@§&@AG@@A@ 3Wld¢\nffﬁ§éﬁ§§ of "tumor tissues.
5frﬁgl¥ﬁ¥¥3¥ﬁgﬂ&¥¥13¥%ﬁf%31ow proved here to be activated

in tumor cells.

RNA extraction, preparation of poly-d(T) primed cDNA
and conventional RT-PCR analysis

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 II (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 below) and 1 U of HotStarTaq DNA polymerase
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Preparati on of random hexaner-prined eDNA and

guantitative real-tinme PCR WO 2004/ 047863

PCT/ EP2003/ 013091 - 70 The expression of several

geResoway oquaryi fied by real - tine PCR Boe/EER003/013091

products were detected using SYBR G een as

intercalating reporter dyer $Be-reporter fluor escence

of SYBR Green i s suppressed in solution 5 and the d

i §Q4edepe - orﬂ%%flieear%%.w%redo%n%al%wa%dédmmNTPSr

froagsmpm ®f Ehehl @ﬁ:rla@&e alnrdi Bh@1S¥BR1G eerreaction buffer
Qrescence as a res the specifi anp I|f|c tion

ug g gt %’bsec?“ﬁ“% r?rl edaf’?%r agagth P%?{ cyc aé:el s T two

utdiilfifzee nftore sopurant |a‘ncta&lnmn£>amrescsf obhef inherfargete by

12 9&%irS 4 ;@nt gfe'n%ﬁl%bsgf\lﬂt ely ondelaldag tedhesalse-

expression o ontrol” gene wih constant expression

i pPostié itvies spesul s baraisnvest § yened. bexpressinh pagreverse-

W%%Saws%% deerpeh andandingAtden ofrtde $8NpliesitagAi st 95°C
18s RNA as so-call ed housekee

I A TOd (P BloosySt e B THELVESERFBns aeFEc1es of

CHOR ederoutcd i ikl iovat esl andrdetermsed, i1 min at the

A T QAR BB TR Ly 72°C ane

Was Used’ 11 accor
naimﬂadctalmrgas:uqrstarQJcM ‘GhsforTHe migDNA was synt hesi zed

usimg, 1t hee hicgh o ﬁzyorprN? r20 ACHiVR HMdd (Bfd analyzed

Bi osystens, US ) W th use hexamer prinmers in
actoradarfdedl 4 U (HROTHeRITH RS ' 292 591K 4Rk i ons. Each
5 pl portions of the diluted cDNA were enployed |n a
total nﬁlm ume, of 25 for the

I PCR:
S e sogvaRF RRrE: SPEo8 HeRaEAPR: PO LYSis
95ﬁ f athel 5 qunre st diorg 3@ rddgensanreal ithg f dyb3Qdseation

721;%,{0erra%qnseclmﬁ a&yecdl es. The sequences of the

rs used are cated in the respective
exanpl es. 30 d on| ng and sequence anal ysis C oni ng of
fLGEPRIiEen@ﬁE’nsJ Jand gene fragnments took place by

o ond: g R R BT Sehg L he
prml@@owg polgrrraserdecA R TeRGEr®) . After 35

I‘%ﬁtl on of the PCR, adenosine was |igated by neans
ofG 2§ af%%C)DNA pol ymerase to the ends of the

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"
SLC13Al1 (64°C)
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anplicon in order to clone the fragments in accordance
with the manufacturer's instructions into the TOPO TA
WD 2004/ 047863 PCT/ EP2003/ 013091 - 71 vector. The

SeRHeNRING Mapcarried out by a commerci @bT/ﬁ?QU09?013091

The sequences were anal ysed usi ng conventi onal
predlctlon prograns and algoﬁﬁthns 5 Western blotting

O%J ssfr meﬁd s expreSS| on of the
target gene 0Or syn heS|s the target protein after

tmaftsfsentsa)n wf—m&mmmmm-\mi ch encodes the
tar pr otel n) or tissue sanples which m ght contain
16X aﬁrzgét protein are lysed in a 1% SDS sol uti on.

T@%ns%%@atatmmﬁd@rmm@mm@sem in the lysate.
The |ysates of an experinmental mxture are

f rPerdtiismmesteed S MWG%@QHQQA@-&t rophoresis on

g polyacrylam de gels (containing 1%
Sﬁé)%@l@dﬁepééﬁ%iég on the expected protein size (SDS
PO atay y | s der ol T B GCRINGB ST G 3 'SDS- PAGE) . The
proteins are then transferred é/qthe sen -dry

elpéhttlrscﬁ:ﬂscﬁ-t iNg HGA PR REH VM G Tocel | uI ose
S@{d gticher & Scholl) on which the desired 20

prote| n can cfet ected. For this purpose, the

meeorsae 5'is GOATGZAAGCTHIGRKKERLTA-Y. with nmil k powder)

d then in bate antibody in a
r}trtﬁjtstﬁtnsbef &%%%mdg{éon the specificity
ofpdher ant‘id))ody) for 60 mnutes. After a washing
step, the 25 nenbrane is incubated wth a second

arﬁetrbiﬁj-y Toupl €L AEPAETRAAATE P enzynmes such as
or-al ) Wﬂﬁ@ Whi ch recogni zes
r%%érj%t?@eantl boid&ié %er urther washing step,
SLEblS.BmJe(’ﬁEVSC)the target protein is visualized in a
or or ch 30 on the nenbrane
by et o R R e, Arer sham
Bi sci £86€ : - 5 Therdased ¢ TescAcement eds by
phot ogr aﬂ;lﬂg_? W th a suitable canera. Analysis of

protE eh i®ations usual ly takes place 35 by
Viest el bg,otéé ﬂ(ﬁ%@/fg&éﬁéép@ﬁ%mhl ch usually have a

si'Ze o1 severa ad"to a larger total mass of
tmtm@mepr@t%mtmmmmcmmw onated in the

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

quantitative real-time PCR



10

15

20

25

30

35

SDS- PAGE. To detect specific 0- and N-glycosidic WO
2004/ 047863 PCT/ EP2003/ 013091 - 72 linkages, protein
| ysates fromtissues or cells are incubated before

d%atzgfoét/'o% My SDS with 0- or  N-gl y005b6§§9§26b6/013091

accordance with their respective manufacturer’
instructions, e.g. PNgase, -57&ndogl ycosi dase F
endogly005|dase H, Roche Diagnostics) . This is

f GINeoRetP IS At @h BRI hgINES deasr Aheat abded. by real-

Thusne | bckhergnd s parr q@y@&m@@sl 'Wetﬂée d6t2etef aidiagPesyBRr

protein after, i ncubation wt i dase |t
p&§§Qﬂ(3%§)(ﬁﬁ?ﬁﬁcéﬁ%ﬁkRQf|5eﬁ%rg?€co Y?atlgh ak%epoﬁter

tiﬁls;omas;scaicseo alﬁalsymtBEeéunmrs spepickseietly f aolution
nDdl tio ct. po | on af _t I osj | at
alﬁnh gfé} dgya% g Ptk {8 § a@c r B.GL % d‘L d%%ble-—

pre a gom
prsmhc‘mdeath wbgfaagmenﬁsl rrﬂi‘bﬁoflmqmea@@emce t:le¢| §YBR Green

et al i shed, &ells! én‘%%s\(ﬁ'tcrb@'{ltﬂ@rsﬁégei ?é' éﬁBltlIi“’icatlon

target protein endogenously (detection o
RUSBCR oGO3 sipies ifrist epﬁlwrvesﬁéliﬁrm DR ngljc%r CYilse is

hame 1bieasy t Eansqutfatr&qﬂmdartlmrasrrm Bé@sb@ﬁoroaf t fige ZQarget
IF are used. Awd riet
MQ§ﬂqcmkﬁaI?%%Pt+$b%§on%b%%£%8anangfecffgﬁtlgglcFﬁm

pfmqp!matﬁqa'r ecfpiat ad:mmtm)ohr genel lwigst abbnshedt f expression

ctl t L enpi I
at% SB&J% 1 978@7 1n %%tﬁ%ag:e‘ﬁw n%’% S &:lt%léld was
25nq:ﬂsa,srmcti ﬁﬁyern st dameliresft iy esEeride eﬁ@mbes h@gainst

unrndi g £d;Rr Qleidy 10 £l s, Loun _lﬁﬁ/@f@(%'é agiRg agidd AA-c,
markers to the target protein. The noSt i nportant

mErKEred afRE %‘PS%%%% Ughe- £ TO8r é§éFﬁg°n§r wege carried
fldlor esaeupr 0t £t &6 (aﬁEP)détfkerrﬁﬁny@rll@usuSDpllcates The

O g Srentd Al Lot est noe 080 @000 BB 990 e

andnsmecwtd&namtwbbdieseamenaﬁabtabbe sCelnlsg rulgitdleons . The
SYdYy @ A AL, &Y oL i nir & Hd X%‘H:Met tEapac1ty cDNA

para orna de saponi n or hanol I's can
IRARHEHVE f KFéquiH‘FedBEa@Spiértﬁﬁébl 1Yed wythnd{ﬁﬁat pén hexamer

Withngel er geats £8c8rdinddo TrivieR X- 10Q) . Adifddi@irer’s

b Xat’é]?né fcgrgrsablElalc%latl onl tlg(art%.%lnlss a};'e |ncu Ruted cDNA

WELEEE nl p
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 used 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 using the
proofreading polymerase pfu (Stratagene) . After
completion of the PCR, adenosine was ligated by means
of HotStarTag 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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a primary anti body which is directed against the
target WO 2004/ 047863 PCT/ EP2003/ 013091 - 73 protein
or against one of the coupled markers. After a

WeN g 451088 eshe mi xture is incubated woth/Aps869n913091
anti body coupled to a fluorescent marker (e.qg.

fluorescin, Texas Red, Dako) 7which binds to the first
5 antibody. The ceIIsIabeIedlnthlsvva are then
cHPEEF Wi e aSTAYRRCHRY gl FeeFBIr r4RE % yRBd2 wreRmeRELal

mééﬂﬂid%f'ﬂﬂ@*ﬁ%ﬁﬂﬁﬁté@CW&@@OQﬁaB§§@ddhﬁgn§0cbh9entlonal

rranufacturer s instructions. S ific fluorescence
RS 6T O €7 é’c?rﬁaéfifec?qoﬁ atiﬂos"pec by specific 10

ex0|tat|on dependi ng on the substances enpl oyed. The
AR M rh WIJBlidng al lows reliable localization of the
target protein, the antibody quality and the target
pristldisn HBPING CESAT | Tl T e (BDBPECBPBP niSKRS &5 Itai @f  the

| o @i 1Rt 1t heyh BRhEST s Pt et e a't%Qg‘éQe 1‘5@&’@&5@@ after
am no 15 acid markers or other narker

ns (0]
| JEATSRG P ThaE baBn SgeLesisped |Vr?<‘ttr9etp N%?%t aPsoaeﬁpthe

gﬁ%fdétd fbtélhye%ﬂTﬁﬂ§§@@tSaﬁp$éemwﬂldﬁmﬁlghatc@&ﬁaln
e I rect

d | £, f.l h
ot £2Var BEREELRCAFS A9Pcthe Het bt GRS 36 Lorol” T
| fMotiess bohesi shey prdi@ iger vesespeti fincaily tppate) The
b'%géfgge g@ Sﬁt'??b@rlﬁgﬁtéﬂoﬁﬂxﬁﬁréaﬁﬂﬁi R Ql&liMnated
nor and n

ormal " t1ssues 2) anal ysi ng. how many .
celdeoridinthe thghor SaRE 25bhea|%hﬁ;ﬂ*%¥%%fa%r%%% hesitye” 8-15%

tf@eﬁﬂ@ﬁn@en@@lﬁygfwarﬁ&e dgéisi ngcbhea@ahhgtyp% i 1I8DS)
a tissue (tunor ea cells %ln whi ch . the tar
Cﬂﬁf%ﬁrﬁilr%g det @2t abFBe DFFP@FE f prBFEESHE nust? e (SDS

mm@mmm@n yhe igltiot o i hodySPE-BAGE) The

"Di agnostic 30 | ohi st chem s b ,

DabE-F SBN: ad:f4£’>m%g‘§€7 8 %9035/0 v et '\le -dry
| neiueoths st betheimet ryqethzm?d ArﬁBﬂgéﬁdRet rt@valnllmqﬂﬁislulose
ggﬁ?ﬂrﬁﬁm and g 1eatdr M cs oseopy lo%BNth§Q641§Hg0419)91red

nmunohi st ochem stré (IHC) on_specific tiss
sapfple’in seayelket geferket - pFBFeltﬁlrsinﬁ@oé@r'r ﬁlﬁ“}}i)grane
tissuenitTheld Mlfckdl s(opghodicd tolidepdwdyrt hand then

lofgéﬁgg%égnw1th the specific antibody 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 ©O- and N-glycosidic



10

15

20

25

30

35

of a protein in a functionally intact tissue
aggregate. WO 2004/ 047863 PCT/ EP2003/ 013091 - 74 |1HC
serves specifically for (1) being able to estimte

t e 3t ofgdarget protein in tunor andchoepebo3/013091
tissues, (2) analysing how many cells in tunor and

heal thy tissue synthesize thd<target gene, and (3) 5
defining the cell type in a tissue (tunor, healthy
cdliindages mhPERTERE t bYSRECHr Fti@th itdSgBesctabl €clls are

Alitn%gdh%ttje\eelt }’t?e_f%b?% antaeﬁasue_stpéﬁtfe:b@ ofsps tafget genre or
can he quantified by tissue jmrunofl uorescence using a,
diNgidlac Sand i EEHI% 9GS Enare te. §RSHT | 6F§P%ﬁ,tlve
1Gnafidfaqihoteartiscs, Cerimmwpuctlilms,echnol egy.has  PNgase,
fré%ﬁggyléﬁsfgag% publ ?hed’e @% Pfégélé Qé Stahmng.Roche
and 'm Pbscopy can therefore be Yound For exanple in

" Didgresttiics ) miihbhi stsockeMeied " by Weskied . blapring as
Daphs- 1 RN 20443066664, Ori £ MIcEASCOBY .2 reduction in the

I mmunohi st ochem stry, and 15 Antigen Retri eval, ,
MEtiFsds O fFor Litghgednd PRI G on 2 fedr odGpypatiissn, with a
0B ksd t shoulid beoretiedet hata decatise af tshecific
pr perti.s_gf anti%odtes di fferent %rOtOCf|S h?Ke %p

b WERF (LT ey i $PdE8ESi BEY 7 1 T AT AT B Bef "o TUMOT
ot ail fal avistl y dofesal mod2@ iCadiipari | Ihe hiekaoltogpesal tyon of
def ned, jt pmyy es, A ef eren QIRA, :
hg}}{h%ltissulelsdig‘a% :énn%]r}gcyefa&l% the | % ?Dt iscact%lae with
o¥ ednie t e ANl 1A Bl s poRIEINRe: and negati ve
controls cell lines in which the presence 25 of the
target gene is known through RT-PCR anal yses. A

b P ERRTYCHust al ways be included. Fi xed

ticsues (&f gestaxat soadwee bl al debydehdent @iiniheg synthesize

subst apces, . f ormal dehyde ar af or mal dehyde .or. in.3

al Toho PEg§8|éF%%ﬁ§f10$n§%€%%9$? %eﬁ% Fégﬁéoﬁié%%sghe RNA
wiimh RE-PRRckmes®foftlie 1@romedne hppMiesd era abgpussng) or
SUPPOL thavEAGBER! RySHAGAdRE S AR Sy L Sn AEPBRAT hofah@d the
for exanple wth xylene. The sanples are washed wth
TEBE T adfd Bisjked Pn Sekdfim YAFSSFE f Af owB@tByds  (e.g.

I neubat + 950 35t Wi N thir dd drsd - e d Doy ri #dbit idhi, 1icdlcium

to 1:2000) for 1-18 hours, with affipjty-purifie

arR F RS enoPﬁﬁFF§lthFﬁB)us&ie/\Vﬁg inﬁggﬁéglﬁged for

f ot taavefe byingcubafli dines 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.g. 0.2% Triton X-100). After the
fixation/permeabilization, the cells are incubated with

a primary antibody which is directed against the target



10

15

20

25

30

35

with a second anti body which is coupled to an al kal i ne
WD 2004/ 047863 PCT/ EP2003/ 013091 - 75 phosphat ase
(alternative: for exanple peroxidase), and is

digiectond agaigtst the first antibody, forpabodb20887693091
m nutes. This is followed by col or reaction using

col or substrates which are-cddverted by the bound 5

enzynmes (cf. for exanple, Shi et al., J. H stochem
OPreFem 230: a?ﬂﬁn$ﬁ8°ni99f the PP Lad M3BkLr§ nyaster a

64vas@1f9.3rg703te13a93;}1e Tﬁlﬂemsh@atﬁf&&%ﬂl Redy a second
Spe |1 C ty the.reactl on can OCKe Yy VI OUSs
Adth EREBH Fffuncdon. 10 | RATRFSSEI b, TRl sde-9-

NﬁﬂmdﬂauﬁlmynTammseRedA Pradct)i celhidppbdads tay Ehel fprst

Chrgist 0 De3 19196372
An?ﬁgﬁ%ﬁgg &%ﬁﬁbggggéiy nu%@' andt%g% %agﬁ/afg &hen
Loy ISR W87 9893ayer i rgglymn%oﬁré% anal Ye@@r Hﬁéhythe

MVanugl o Port a1 @ oPeal-ele NQ1 ck%)bs%@%r d ac'd@&'d@.\ﬁ{,g Daw dthe
Lane, Ed Har | ow | SBN:  0879695447) oces%&f or
|

prEPRHiatE Whith Bodi 645t Ye<@ed Iﬁ’ﬁcérffll;? belf oW r&iFence
defriidssi gran berd oundhievele dint edthi20 peddé cabionspecific

Fi rstly,. .ani mal «Q. bbi

e a2 BroerSefle B8l ErBakSMERs S e
arineElysi § nmonpeat égperisewso rheidphandgerlicatilpm of the
d&%ﬁ%ﬁﬁg g¥oﬁgigcongh9r 44H'H%d§“nﬁﬁbiﬁk N thid @arget

rio about 2-4 weeks after the 25 precedi ng

i rﬁﬁﬁﬁezldt iRANY A‘g%n%l%if‘?%rlf\’/a??\élaéedéFPh@élngEeFPoé§aln in

( fadoslttlbireeﬂb ng haf tﬁrgdeﬁ/\/epl(@telﬂeﬁl@l@ObﬁheBV@bMpléd amino
mee S, With total of up t

SALLD90) RS
A& 1 r IR HRE Aini nef s, 85@ 5n i & erQﬁP Slns wnose
obltcactamezdzatt:hﬁf ehaonbedd Hes caniveal sirareheislidkkyature. GFP

VM%Wllzed QXr galvefgg W%E%nt%Staqg%%Eﬁ9¥nggggdﬁhat can

S a el n
nmeeoderepbésl leixe itted ranai zéswlfh f lyopeisdes whehthpe no

spafi fhSa it 1he 1argela Py ot & Nohe Widdedhifogonpl ete

protein or with extracellular partial 35 sequences of
a protein which can be identified experinentally or

Vi Enniiresh 16 t o i DSHERS .

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.q. “Diagnostic
Immunohistochemistry by David J., MD Dabbs ISBN:
0443065667” or in “Microscopy, Immunohistochemistry,
and Antigen Retrieval Methods: For Light and Electron
Microscopy ISBN: 0306467704").

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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(1) In the first case, peptides (length: 8-12 am no
acids) conjugated to KLH (keyhol e WO 2004/ 047863
PCT/ EP2003/ 013091 - 76 5 10 15 20 25 30 35 |i npet

heRP oYY My Synt hesi zed by a  standapgipzedy| 001
vitro ne“ﬁ%g% and these peptides are used Z b63/013 2

i mmuni zation. Usually, 3 rmfénizations are carrled
out with a concentration of 5-1000 pg/i mruni zati on.
THEG RVt specthical by Bercddri &pida akle skpvpséimate

f oM semdes pEQV|Q%&@et(ZbrﬁkbghnaﬁhVeEﬁmtheand normal
i muni zati on can be carrlg1 out with rf onbj nant

protssiurs, FAR) t AR PR PIsdlOM hE3@YonE] bt ter  and
taf@atthygjelt&sls&ed epadheetaeantbaprmsg@m venteor , aand (3)

tein,is nt hesi zed |l o tot
SRaian B8 nEehty U ¥ P Bl e lEpatny
Dcaﬁdrios)tlm wihivaht r Gigpen, t@lr@ﬁttecprogeaglen)leodetectable

r%@fﬁaﬁ¥%é re@hé”aMbEﬁ@s b Qﬁﬁhﬁﬁk@<3ﬁeagtagget gene

, ponbe), insect cells or
i n:armnlw HaﬁnéélfFL§d Ret élsmtﬁ%w%oﬁku%%%%n%eusmg a

Syt l tbemé Al 08hd RAARINL d SsPrtwd#&dy etEe TlllVlSlon,

At T AT Bt B et BG0G0 Py 8357 Eabauent1y

pm%ﬂﬂﬂpmblﬁsh@ds eadneettiadi st mfisetd mitdpeand microscopy

| myni 231 d RS ot & Sf@d(nCJ“ flﬁogle %gmp%%ul fy a%g%ostlc

as @i d T or pur| i cation
t alguRodhies Dhchipiosi i ew”  day P@%%@n 6FoteMﬁs)Dahbﬁaré§BN

ﬂgj%oge@f Ot&ﬁol‘%ldxso§dbptgﬁ f atieh fri SRR 9ttt he and
rren
Antigen Retrieval Methods: For Light and Electron

Microscopy” ISBN: 0306467704. It should be noted that,
because of the properties of antibodies, different
protocols have to be used (an example 1is described

below) in order to obtain a wvalid result.

Ordinarily, histologically defined tumor tissues and,
as reference, comparable healthy tissues are employed
in the IHC. 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 uym 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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Protocols in Ml ecul ar Biology", John Wley & Sons

Ltd., Wley Interscience. (3) If a cell line which
synt hesi zes the desired protein endogenously is
avy lRsg.04#texs cell  line can also be used/Ee2pH8dEE8091

the specific antiserum In this case, the
i muni zation takes place in’®-3 injections in each
case wth about 1-5 x 107 cells. (4) The imruni zation

cAROAG G PR RERT BRIV R eéPFoPXFIERA RERRk1dase), and
| MuUNiZatdd)d RBofainfiits WRe20@44347863tibody, for about

P 003/013091 -, 77, 5.10 15 rpose, the target .
s 00 TAIAHER 1yttt £ nh el R prLaF oR SPBGEsP ¥5ing
t leatl drhe stdrsgeta tesequenicd | s nendeonivieerteont bgl dhea bound
str eu yoti c_ pr r. (e onoter) ..
sﬁﬁ%@%ﬁﬁktkg?'5i%%b Sgggk%BNA‘%gg gggﬁgééfrég §§StOChem'
i e usthy adtgéhe, gdAClintSeincagdi 13bry Féfiodgvest.
Wdhr a shgongzbl oaddiliow ifo areH@ARirSWe( €. fhe MUESRibody
rabbit)., The trﬁnsferred DNA is takeE up. by the ,
amRRf i ciddln sEhEn R g gERB iRE eRPPELEE], PANBTEN OUS
arddal t farmhal f e vielmoprsogeh j nmune response to the

target gene (Jung et al., Mol Cells 12:41-49, 2001;
Kasinrerk et al., Hybrid Hybridomcs 21:287-293,
20Dduni@ediidary control of the polyclonal serum or

antd hod t j
PR i1 g5 MRRARREA DRREEbLAss L UE MR De 2URe oA oach

speti fi dhili@var i denhaticat | on$hdris te@dh@n bed Deg 20 isbn
exanpd & d 3y 2Ly r enhtPHeWaeel:s AN IR Righ GhembsteY” . by Ed

S eSS bk e Al SAELER) PR v el o
WH chabbgatinder Nareuzbnt Pokrtable skrongcelikaioyotbyg Edward
POIBLSL ff, EHETIMLAIU SEOP B egleli e
The process for preparing antibodies 1s described
briefly below, and details can be found in the cited
publications. Firstly, animals (e.qg. rabbits) are
immunized by a first injection of the desired target
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 1s obtained
therefrom.
The animals are usually immunized by one of four well-
established methods, with other methods also being
available. It 1s 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 (kevhole
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el ectroporation, |iposone-based transfection, calcium
phosphate precipitation) are well established for

transfecting cell lines with DNA (e.g. Lenoine et al.,
'\’%“9%4’\/?4-78%'30' . 75:441-7, 1997). It i8cal§82003/013091
possi bl e 30 alternatively to use cell |ines which

express the target gene enddgernously (denonstration
by target gene- specific RT-PCR). As control, in the
i deal case MHéWSitogdipMeeyRRinte aFSo tSyardesdtzed Py @

the experinBiftnddddidder 19 beiabbe hxuRyMNsti@dde khese
the 35 followi ng Western bl ot the specificit

ﬁ of the .
anal ysed am§ S | Pihe Y86Ceqétht VIERT er nUBIRBE 20N
cell's from aaddaldul,t B ein¥dr200 Dy868re carried out with

PCT/ EP2003/ 013091 -_ 78 _.or tissue sa S I I .
contain the% ar%%?cerb?ro?%%%rg aréyl yéeg‘epﬁ 58,2:%%@5gllggttlon'
sol ution, arthe hemmpnbtethgnacendenaared thardEipd dhe as

| ysates are gdracld gﬂg}n‘?%e@‘%ﬂ%edip”&\ii%e%sz.e by

el ectrophoresis on 5 8-15% denat uri ng pal yacryl am de
gel s (clont aiff tRpEsg)ve¥eps fdISyacAjididetgein  can be

el ect r ophor e r5:1 RDSoRAGE) i t There dot Bhdist agrdtigms. For
transferred . one o

f a plurality of ting et hods

(g sem -yt e) BEEPSRPOL LB oPhaicflo D sBba 116 Toraet

menbr ane (e.genealiis ockded oseto Sehl ekphess&ot0vEchbll, ) and
The desir r in c vi sual i Cihis,

menbr ane. thﬁm{)h?%? %Fpgggggtl esi%E ane&,nlsztgfk?ré{l aljlalogy

i ncubat ed wittch t hghant | berlyl whoreh reebgni £8s t hearticular

target  protgelfy £Lbd id,on ab@._tgb.lr 20Rb2Q0, depandicR¢ics,
on the specificity of the anti’body) for 60 m_nutes.
After a 15 washitngPep, tHPMbr an@lfgePhcubafed S*ample
with a secongk]lantrdwdy whinch i sveoupl ed taoira mar kercteria
(e.q. enzyms(c, su% asolp.e)r oxi dase QL. a kal i ng ° in
phosphat ase) St vihi cH Jl’e’coﬂ]ﬂi 7685 he'T1% st anP|‘6%%§/f
It is then possdi edells ool oinormarhresd 1ami reslclent After
reaction to é’%&f&e the 2R taF gehePr idhON LRE target
menbr ane (e.g}.; L, Anmersham %fosci ensg;e% . An , g.
anti body wi tRrQteiyhispeerifedy Fof PuRefigpgapn 1n this
protein shouwtdkd n ddiesli dealt Lasky r @HCEH 2&y ORltanidiedized
desired prot%tself. 25 Varwua methods_ar use%stscible
confirmthe FRITIRELT i DEEMBHS of thet T afgab P
protein identnfiechis t heonnmection to use 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 in each case
with about 1-5 x 107 cells.

(4) The immunization can also take place by
injection of DNA (DNA immunization). For this
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silico approach. An inportant and well -established
nmet hod using the anti bodi es descri bed above is i mmuno-
fluorescence (IF). Cells of established cell Iines 30

whice b ogi4t fvary st hesi ze the target proteppr(debeoBi/on3091
of the RNA in an RT-PCR or of the protein in a Wstern

blot) or else have been trandflected with plasmi d DNA
are used for this. A wi de variety of methods

el ect r opor atHUdﬁPoqq'po%%‘?retﬁé%El lgreélﬁsfle%t?%htl%%lfiéi Ghrned
35 phosphat g frcecipi éﬂpr@ﬁ%l@hev‘éeftloresdoablihé’@edhéOltarget
transfection of cell Ilnes(ﬂn QlNA% d. h ett

al ., Methods’ SBtS"B of® - F0C o8Pyt P asam' g-rong
transfected éukarydtelmel psomanern t(kee QWO 2<CMM/ 047868 ter) .
PCT/EPZOOS/Q&E) Ise Cou1#§rgfcﬁﬁﬁea§@09qgngggrred

unnodi fied protel or vari ous am no
markers to tadfe tamgenogppot elilfhlng'he dri NEFPEI r@#Ker s into

are, for examyie1dhe rdd LM LSEEE 2 05€€8nk! BOKBECENbY in
protein" (GFP) in its .5 various differenti al%ﬂ%{)%lti The

f1 uorescent ¥br mETI8RGSM pepfide  JBYLRNces
am no aci ds ﬁmmmimmi DA afifsi nt'tat]yen ang specthiecanimal’s

ant i bodi es ar%/aval ‘%ﬁbl %aééretth e ghord %%gg%l&gj? nd the

sequence Cys-Tys-'X- ICh canh
cysteine spe&mfma:lffmbbme@evsb©§$aﬂne$mm0ne response to

(I'nvit rogen)t}}é:elgda%%d/gg %esfy{t h@ﬂr@epg{e target o1  cells

protein are fixe or e ar af or mal dehyde
or met hanoll2 The 4% | 32‘%%1% t héasiprerkquPtedalpe Hybrid

per meabi | i zegd,hyi ddeibatd pipgw tdodetesaents (e.g. 0. 2%
Triton X-100). The cells are then incubated with a 15

primary anti body which is directed against the target
prapaEl ity reayaralk tobHnehefpe yec haongpl ez rmm ker sanibedy a

[ th t d
aTan RARER 19 CskatectEr B ) AR ip e duRit Mstern
(éDJthtifnmoreécen Tosds Realipdkly anéowhi clieBiongs naging
thg,Z0; £4 &8ty ant,Red¥%, s The 1681S Jrabel &b i ngkBESiWeY  for

are then covered with a layer of glycerol and .
ar%?f%i%%]oe wilth tRerrans &’frod'-qqq}o? esBentEC e R oSG Sty

acwmdi Re1kg thesorenufact urpilsyi rlsitrsicsdlme) . For the
Cgm fic fluporescen | ons .ar

SonSurnefore S8y Pk TsatasaEeaR g R bl Smicn

subStandes ertpt oyedtrPhe of a strong eukaryotlc promoter
(e.g. cytomegalovirus 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 wuse cell 1lines which express the
target gene endogenously (demonstration by target gene-
specific RT-PCR). As control, in 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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anal ysis usually permts reliable localization of the
target protein, the antibody quality and the target
protein being confirned in double stainings to stain

i o 3Q@istimgley the target protein also phe,/eeupbed013091
am no 30 acid narkers or other marker proteins whose

| ocal i zation has al ready beerd8described in the
I|terature GFP and its derivatives represents a

sy?ém Al TR excihi bt e B9kt | §ORREIRhe BBl vEETICT
t%ts_ei P%rfTh%ymhr a&e Rer IIE%?bISbIStyso\M&rthn(;anabﬂ the
caontro ed throu t he use, 0 eterg S ermts
i of™fn F %Hﬂﬂﬁﬂﬁl?&ﬁ%@%%hce%gf $Rrean 2
|rﬂnﬂunﬂﬂnaxaﬂm taperdinbocat ediizresi dg crlenitrimleondmwis on
1zoTh te ot n {hu
V8 S STREar bk Bsdoss T CGatl pa Bt saA L8 Sos)
ex{Frs rmcrﬂt;aamyylamlcmtmha@lv@tpgsbpbesiﬁy SD§ f-’éGE The

‘*ﬁfﬁ%efﬁgfé$@|£H£§ftQQH§E8§rGM @%a%%éﬁoflgmblurallty of
cytometry. For gurpose ceIIs ?re flxgd und

n&%otgelr%armfm%g ohdi FBHSIFE. §GFERD 85/ NgLorad) to
azi depe8s bi ECrembEWhEDTA). anthanadysethicsa, f Bonleicher &

cy, ter i accordance wi.th the ufac [
iﬁ%ﬁﬂﬁ%ﬁibﬁﬁheC§F§lr8§tngélIuIéFH%pl ope%g%ghzéd on this
I e e, bdexhe tharet | odypdse be tdreal y@srlbnamet hils first

mel Natha M" e0ge %BEEB%agTTHEQEBUQE‘éB i%gtah%target

itrs pOSSIb I st nqui et ween
| iRgiqlee igel [{sliBytdea opboutorl: @Qﬂﬁﬂ%pomrgﬁpﬁﬂéﬁﬂgodwaethe

ors Jd Y@ Dl e o ranghd husitidvweld fabse-guositiuees. After a
results. Adflnlty purification, 15 Purification of th

133 il SE8Pa 86k PHREA T the TNEARE S 1k hep { iFggond

mﬁn&xmb©§ emtichel ¥s Qmupiddmtoase mafrkelre ot ¢ bodiney/mes
ai Lecorhinant, prof eing i ar jc

Rl pp et Haltsh 6L a1 pe Prgp R SR Y “Rgly wnich

casesogitheeapphopfiase peplbdéyorIEOlﬁeﬁbﬁbl@@@ﬁlble in a

prégf%P WS %?%QHQQHi%eQ%%%%d tRaBtHBh i o @§§h$f¥%e the

| atter was, he coupling, equilibrated wth a
nata vae bufF et ¢PBSOph§86haleMBERREr ebe s@t | el af@ersham

t et d aratbad pd  Wint haxﬁf'ﬁb@di deu&elr ugn rAfgrer speciﬂ!it:hey for
PBS mashlng ste nt|E eIu ed. W th 100
mMEIF yERRET Ep tFlQN1 gﬂat ?%%E&lSFmrecognlze

only the de51red 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 cell 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.qg.
electroporation, liposome-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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neutralized in 2ZMTRI'S, pH 8. The anti bodies purified
in this way could then be enployed for specific
detection of the target proteins both by Wstern
bl@f g ANe s | munof | uorescence. 30 PpepakabieR /813091
EG-P transfectants For the immunofl uorescence
m croscopy of heterol ogousky 7%xpressed
t unor - associ ated anti gens, the conplete ORF of the
anfyeYes Wb e e | #NSEdEP- CheandpedipiRg 3protein  or
veatsy sc&&hoat Qz%lh:)lousCI'QnﬂﬁQ BIcHIBT 3ngLké Bs Cltlot | viad edlarget
on slides ﬁgretransfe V\%ththe app riate
PFRGRSG ™ conBfr A UR &St riEmss eéf’?on }faer%]e%'t the

(Rdnjtejesd@ntacc‘:glrdancefmanhe:tctmmmfoa@umr’er (6FP) 1in its
in tru tio 4L04 / 3/ 1 -

e SO R LT et R ot i bscinee peptide
miﬁm%ﬁ ERamplle lamimenerfdeaticon whicPRBIghsaffinity
dignosbie 3¢ antlssapeut iszLances lta%rl%%t SPRAG SERor ¢

Its transl ation pro uct
ha’i\i@%eﬁch‘éséﬁﬁlﬁéacﬁs Qyist4tvisve & - Proteish- %WP ean bind

r eﬁl%pt ok t sThe wegpbes e Lspe@ulallbsheﬂlm@re@mtank suB@e&ances

ssi.on No. 087. T str scr odesfor

R RIS ok es ath tih oY RERERDFBL 678, BaRER g Prstetn
34aﬂ@Da flikewas poedi ca)mmgﬂmt @5 Mm@srmabdeﬂmsde or
S i1y o r C l e t
CPREHANL Y OrnE nI LRSS Dol CreAfECP g fhiduided,  be
423@11@%11@11129&38) by n ipcdbptionc aHfthy nﬁil%%rwé@ﬁs ctled9150.2%

| ogal d #at ixan oof) . GPR3e I@eii@ Gald th@ﬁ pm&@baté\@s with a
fused to eG-P as reporter polecul e

and

t rRINSETE | BRtOPOHKe WAdtopt § afle THCASH chae’)(bsrteSEEG target
heghiejtgé%goasl y?:amnaeso&el lof. the togplédahborevas pierr a
anal yse N, a escen e m Crosco L ,was

co"fﬁ%/}i”rfé%l 55 Bécgﬁ’ n@llf( Uthe iShventt |ic))ﬁl:?ﬁath(§9R3% Second
amnnilegtyal whickhnsseobuahednbbesulféupfregcen®) marker <e g.
I n e n 5 I
B T R AR B e e e
MEdegta aMptiPedk: oThe Eleﬁdﬁerlabme%hlﬁ%lﬂ WaYh@e&ez then

P%o@@iecﬁoﬁﬂﬂﬁ Bl atagely, dford kgyerZb ¥nd GdaaYysed with the

Y
oshcli UChf ldc!rleascséinc%m %llsck os}%%pev\élac%ordlng 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 use of detergents, permits
demonstration in the immunofluorescence of whether an
immunogenic epitope 1s located inside or outside the
cell. The prediction of the selected proteins can thus
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Concannon P, lwasaki N, Schulze J, Baier LJ, Bogardus
C, Goop L, Boerwnkle E, Hanis CL, Bell 3 Nat Cenet.
2000 Cct; 26(2):163-75) suggested that GPR35 is

a%d \Qa)to@ld/dﬁsfwy heal thy tissues. The f@@@'/@@zbb@'f@mom
O the gene conprises a single exon. According t

the i nvention, a gene- speC|600'pr|ner pai r (SEQ ID
NO 20, 21) for GPR35 was used in RI- PCR anal yses to
a@@|S%PpQﬂﬂ@Q|¢ﬁ@¢@9@%ﬂ%ﬁﬁhﬁd P BbrBRNEhi¥PnERESIPILitY

(LY 26) -dectOoRkESe1NAISIrINEbhE NS @ypr%&h@n ¢§ flow
detectable | 35 ther normal tis Because of th
DG REFBESLorST LIS BFCalsiRGl BPERgnnon-

gepwiﬂecahDNAzmgautlomldesi@arsnot(ebg. detech edPBAANa azide/2%

casi i MRS DR Ioa v es Bar BebbES 0 508FEYRS in
t Feec RNl aergp| wé tht hidref nrapfalt uRRAS swekes treea ke s t nly
DNASE: o LR3pL 44 anéﬁ&tebéswc%rﬂetsgt eqd RN t@ the

the 1nvention only in the colon, in the rectum
tlﬁ?t%QSQXstﬁn@qr@ﬁéibﬁeéaﬂéinBﬁﬁ% mﬁﬁﬂ?q}M@fﬁééference

RNA: orb \Aﬁnﬂﬁﬂﬂﬂl(lﬁr?@é’cé?@ré ERZ00H/ 3309k - i83 pbasible to

5 No I
A 68 BRciBaford®d (ol T ek i amby use of,

Skied et exampbse) eprRedtidnm+ iSdadec for Gt pre+ Paner easd thus

Kidneys Fo8Ld SpodfWiMs - MUTRLY ol ands- Ovary-

Uter ush.

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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Lung- Thyroid- Lynph nodes- Spl een- PBMC- Adrenal -
Esophagus- Small intestine+ |IProstate- (nd = not
determ ned) 5 WO 2004/ 047863 PCT/ EP2003/ 013091 - 84

The sebeobisvgeand hi gh expression of GPRESTIEANSGE/PLS091
in normal colonic tissue and in colon carci noma

bioFsiez (fig. 1) was not pr8V¥iously known and can be
utilized according to the invention for, nolecylar 5
d?ééﬁésticl%ﬁgﬁoﬂg sudP sy €6 PCRPYor dé@%%??gguorescence
dinssewiskabplyNg tunmor cells in the serumand bone marrow
and for detecting netastases in other tissues.
Quantitative RT-PCR with specific primers (SEQ ID
NExasiplendl 89 ) deindd ficatiions ofialCPB3R5a6s digdgngpstic and
s%bgggh¥%ﬁygidyﬂggg Raryeci fic differentiation

t Ichi1s also contained in intestinal tunors

anti ge
aﬁ@R%@_inﬂégﬂiﬁalNoﬁ&hnr #d astidses. tpangdagion  product
| NisgR ITMANC:WIDI Shaté | Heleh f@CdcoMeE@XPrESSashitytORe G
| og conpared with normal intestine gfl . ,18). . .
AREBSHNES AHEHE P r ot by EgeiﬁﬁﬁHl?F%gﬁ%ﬂﬁﬁ?%l?%?d 10
d@%?ﬁadm;&iﬁaﬁ plceiesisionTheo . f aFewoRg .peptiisles ramseript
used, t o propagat e these [ | es; 9
CREBEWARA R G ot 655 P T RepafEs wPehO Rotecutar
DRYAVRHRYRAREL RDEAA Il 2#dR 7preddcSED Ithayo ®PR3S belongs
VAR e ,
SCIRNRERE (urthech) O Rrart hNRR, roceprors wien
t Mede afasdgiad e f oflOBRARPI e (4 RPWdnesBErn ot  Genomics

gqnﬁ:!jlmil;ﬁeggg@?si Ofhn i rbﬂdé;forﬁo gésénﬂi.a@x:m?:ebtr@hatted
onmal ns, or . posI on, O e realcte .
extFES A A" dofai ﬁBRi[’ tHe $BFuefiodlof LRI HAy Was

A lse?? (BEQ IdBINO 94F; AfeBirtRlr molecule and, after
transfection of the appropriate plasmid, expressed
heterologously in 293 cells. The localization was then
analysed in a fluorescence microscope. It was confirmed
according to the invention that GPR35 is an integral
transmembrane molecule (fig. 17). Investigation to date
on human GPR35 (see, inter alia, 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, Bailer LJ, Bogardus
C, Groop L, Boerwinkle E, Hanis CL, Bell GI Nat Genet.
2000 Oct; 26(2):163-75) suggested that GPR35 1is
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) 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 1is 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



(SEQ I D NGO 95); AA 156-176 (SEQ I D NO 96); AA 280-309
(SEQ I D NO 97)) can be used according to the invention

as target structures of nonoclonal antibodies. These
B%Oarztolokaq@u%ag' nd specifically to the cgth/8Hpb8g8008091
tunor cells and can be used both for diagnostic and

for therapeutic nmethods. €Ev&Rexpression of GPR35 in

tunors provides additional support for such a use. In
addiet IO 33eP beyuehbeseésrrngafldr RiGt &itike chkepked with

ums%5 AR h i e d e | @b St YRCEEBEr R\ to the
epti de, %groteln for ndu0|1? %Enur S eC|f|c

|ﬁ1‘i‘|¥ﬁé1t31°é’sp8ﬁ s {T- GEFl SPUOR: cell - Fedi ok oa- Thtund  the
r espaisesnd lim addidn e rdindves sisiprg NG fr deeRNA.
found WO 2004/ 047863 PCT/ EP2003/013091 - 85 that a
further start codon exists 5 in front of the
general ly known start codon and expresses an

N-term nally extended protein. 5 It has thus been
found according to the invention that GPR35, a
protein which was previously described as expressed
ubi qui tously, is tunor-associated overexpressed,
selectively in gastrointestinal tunors, especially in
tunors of the colon. GPR35 is therefore 10 suitable in
particul ar as nol ecul ar target structure for the

di agnosi s and treatnent of these tunors.

I nvestigation to date of human GPR35, cf., for

exanple, Horikawa Y, Qda N, Cox NJ, Li X

O ho- el ander M Hara M Hi nokio Y, Lindner TH
Mashi ma H, Schwarz PE, del 15 Bosque-Plata L, Horikawa
Y, Qda Y, Yoshiuchi I, Colilla S, Polonsky KS, Wi S,
Concannon P, lwasaki N, Schulze J, Baier LJ, Bogardus
C, Goop L, Boerwnkle E, Hanis CL, Bell d Nat
Genet. 2000 Cct; 26(2):163-75 suggested that GPR35 is
activated in many healthy tissues. By 20 contrast, the
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
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concentration, thus inducing signal transduction
processes inside the cell. 30 Recent investigations
i ndi cate that expression of QGQUCY2C al so extends to

exty aionkodliaalz regions such as, for exagp/ep200BMBLY091
and netastatic adenocarci nomas of the stomach and of

the esophagus (Park et al.; &4ncer Epi deni ol

Bi omarkers Prev. 11: 739-44, 2002). A splice 35 ,

v APFarite e XSy M| BhThs SRBESF I8N 96 FOR Al LERASCTLptS
t iansfrigyrmed t i ssuenoE t Beskakestainde canprisesna t42chbpoma

del.etiqgn in, exon 1, thus preventing translation of a
Pl sel Frouuel VBBartim bV iue 1 G Bhohe 3 fon be
WO t2Q04/e@d 7 863 RCE/EP2003/ 0809 1inv&Ttidl: 288x05molecular

lzcegig%)gnios-la% o%é(tﬁg(?.é ce s\(l%'hi anés deﬁ%r-iPEQd Uy daH@tecting

' 0 no translation ﬁrodgct. The aimaccording to
t 196 SopremaEtdmonasuner i geht s f §n SheymHtus st apege marrow

spligce yaki aniscdori FICYertRitGRean iRe WiHdzedthakhes.
for diagnosis and for™ ther ﬁgg. RT- PCR i nvesti gati aons
WO JGEVBE SHE G U nebeChal ¢ PEERFFD NBLR21DpH0: 88
?&noﬁ%a)sh@y\s@reaﬁmimé tmmreﬁsﬁm iof &SRYZRly selective
ranscripts in normal colon and. 10. sto nd .
TR B e (el A S PTREN 08T YRR i
bradiso andntangedt dlp. ) tdstgindb) tumsxpr eyl obni AngelsgAnal
afkﬂlﬁpfﬁﬁéb?@@éséé. | easts AL t]ABSse bhghek uhan, inalls in
ot her normal tissues. Marked GUCY2C transcript, | evels
Wl td e OV EIrERPLE SES1%Nn P¥ar eNAomCAnF AP &t i th  normal

Cairrpd'té%e(t ag-(f:éé).- 1|§I51e$e Kr@%i%dh@iéﬂﬁf ewegpecipiegudyda by
quantitative anal ysi s and, showe unced .

G s SR moPral CEBRONLTTI GRS ki qopin. The
alfeisiowaldg copeptadesi naveressanpked | nwestpgapagatéfi ghese
2,_..19B) . .A nassi ve overexpressi on was detectable 20 in
soa}%tj?%)?dolnesc’ar cinoma sanples. In addition, expression

| SSE@UN NOv: 90 105 SRIGHERIA TKIHSF s(AAWOal 3o surprisingly
faynd ihajo 1de. asevAvRASIRMEERE | A MBIY-191 her

previously undescribed tunors, inter alja ovarian,
br%“&tI,Dlra/Q/b?z anP PRAYAHESRRS Hor C (F§5M A%, 25 tab.
2)sed ath eN@; 9 SR BRI BSSNRN (At repdehl . adiohma 102 )
tI§§%§§E£§gna&iéﬂssgﬁgggprgg Eggdies 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:9%4); 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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Brai n+ Cerebel | um Myocardi um Skel etal - nuscle
Myocar di um Tunor typeExpressi on Col on carci nonma+++
Pancreatic - carci noma Esophageal - carcinonma Stomach

C i@ hay gBronchi al - carcinonma WO 20841 0488683/013091

Nor mal tissuesExpression Stomach+++ Col on+++ Pancreas-
Ki dney- Liver+ Testis++ Thymi$+-Breast- Ovary+ Uterus+

Ski n Lung+ Thyroid Lynph nodes- Spl een+ PBMC-
pmﬁﬁgu@_furgger stdrt codon exists 5’ in front of the

generally known start codon and expresses an

N-terminally extended protein.

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 is 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 ligands, radiolabeling of
ligands) is very well developed and described in
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PCT/ EP2003/ 013091 Tunor typeExpressi on Mammary
carci noma-+ Ovari an carci noma+ Endonetrial carci ENT
tunors Renal cell carcinonma Prostate + carci nonm

Liner ooar/@avaest The fol | owing primer papcg/wepeosged3091
to detect splice variants in colonic tissue and col on
carci noma tissue: GUCY2C T18% GUCY2C- 498as (SEQ | D

NQ 24, 29); GUCY2C 5 621s/ GUCY2C- 1140a
3¢et aléUC\@zfc-'M%‘b%/‘é‘E‘@%?179@a§r?‘3ﬁ5‘ls'%gﬂﬁ’)%@ Réffptors

tiﬂﬂ&SHGMQMZGGQBﬁﬁ@B BSESX¢h Neh@7GaB2)el Bernstein

G
SBE R0 R R proression

GMGYZGr@2b$EGhENQGH@IQGaSRiéEﬁ@¢EEIWB&ﬁEptﬁm Biochemistry

2C236 S 2
S e g el ANt @‘Q’lé 58 | gyﬁghzgség;' 0471183105.
| eSSl Zgetivh epcwﬁae Ue | BREs IR AN CRPAENORRRIS i
15 id st ad Y e Pr @ sQuS I aUOWR ifs@ifs WBie  undergoes

|dent|f|ed acc | to the invention A del et i

of O AR &8 %PNOgS‘?rﬁﬁ?&ﬁnl eddfs \Abhﬁooﬁ%ﬂgsaﬁur%ace'

P@ﬁk&ﬂ&ﬁﬂ3/ﬂﬂ30&i b89 useda aarlanmomﬁa@H6¥2€twu|charget
only. 111 amino lo nd -

aspta]'?ruaé/gtlunree at EI!Dposl %Slf Ir]!'ngosﬁr e M%&%Htwg i né. ctive

b)l iyated st i mp@‘ca@&dw 61(18E¢)3nﬁ)am49>nv\/nf<@h escarnacs]m t gith

I N Al ExXPr ST Q81 REQHUSt %%m&ocel&f&\ﬁsshegean&gs Tt
wou generate a C-term nal ~ neoepitope conprising

aihho ReFgdrle) Alwar ﬁantpﬁiﬁt%‘ﬂc‘hrth@“ﬁl?lﬁ’@ilé@ﬂtdest%t use
posddiSNfbeled 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 1s published in Genbank wunder the
accession number NM 004963. Binding of the peptides
guanylin and uroguanylin or else heat-stable
enterotoxins (STa) increases the intracellular cGMP
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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1606- 1614, and the correspondi ng am no acids L(536),

L(537) and Q538), are deleted (SEQ ID NO5). The

splice variants according to the invention with

delebioeny ouespect i vely in exon 3 and exopc$/efSEB)BP13091

NO 3, 4) are distinguished in_particular by the 15

translatlon products (SEQ rpb8NOr12, 13) having no
ansnenbr ane. domai n. . The esul in the case of exp g

ddpetan 0 2@ tler nihl OHEMeﬁ.pt dF& OF% T SRS SEERT. tO

Waiagle skews nre hemalregy lehdisoewedudt.h previously

known proteins. This neoepitope is thus predestined to

20 be a target structure for imrunotherapy. The splice

vahieantinf dadecrdimpt iton wheh baventébetivas ato identify
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can be used both for diagnostic and for therapeutlc ,
metthod$OSy er 6RPPEssi BRTBENTRY2CEaMREpRci al 1y i A& Lon,
CC&)q:n:éS-Bmer, ipr ovoaies addi vy o0alstsuppor tuherssuche aalso
u%&wprlt¥ﬁ§fs %89589€H§f rOtelgﬁe is activated in many
other previously 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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This was additionally
pecifi-c 5 quantitative RT-PCR (SEQ ID
whi ¢h additionally shows

ne

ti ssues

n 50%

The following primer pairs were used to detect splice

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,
(SEQ ID NO:27,

29);

GUCY2C-
30);
31);
32);
33);
30);
31):
32);

33).

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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The sel ective and hi gh expressi on of SCGB3A2 in nornal
lung tissue and in lung carcinoma biopsies can be used
10 according to the invention for nol ecul ar diagnostic

Meihods S i RT-PCR for detecting di ssem/pabiong/013091
t unor ceIIs in bIood and bone marrow, sputum

bronchial aspirate or Iavag§9and for detectlng
netastases in other tissues, . | ocal nph ,
nodes. I n thed 1% REANE hL E’H&Y2§C@3&? IS s%%fbét &§lpgmino

speci al i zegicR | 9 orRXClansd V@Jny whti@ht he hler oagblaragine at
ed t hat, SCCB3A2

Accor di ngl at to e t

prot ei n Wlﬁ/q J’Jel%’et]g]ét aoi erq C%gf}”f 1L GRS de t he
respiraﬂony td@béti@nheaEthpxdmuﬂaldusEQ IByNO:4) which
contrast, q{tlcular §io 0 §%@% &8l b%s  amino

secrete tfﬁﬁ%‘ oteln produc rec o t he
bIoodstre&nuxﬁhelaspectTm¢StIN?WL@Vegen@nateheieﬁoﬁ@rminal

rel ates tq,detectdon QG302 PI OGS ddhaser um or

pl asma of atlents via a specitic anti body assay

di agnost)i & fYach 3Ryt f o W%h@htﬁﬁﬁr§ucégoﬁhgﬁﬁoéle§°§&F1°ns
deégctl ng 1mmh & pJ Ota@idh mge w@ﬂ@mdixygl iMai Bgids
rabbits ow n pti des, were
propagateItﬁ%&@’antﬁb%éf@ IDQﬁgg% 3: Gre deleted
LI NKVPLPVDISEYPLID 30 SEQ | D NO'106 SEAVKKLLEALSHLV An
SCEB3 i fj e} egtabl g

CinorPaarsc LhELEREE o Hoffiullfl CEel L' Pnvention witn
seiﬁr]e&@dbrm ot e:aspetcrtel\mlszt ri Bt i oAxen sc@sspamﬁn tgon 6

celdryesy agsi gnapj et &B§t§ﬂ§9@£ﬁé8" €nf 95&%%@%@% the
35 secretion granules 0 .chec

;ﬁ%ﬁ??%ﬁﬁﬁpnth@regPFEgmer§E5¥§ﬁ%9%%ﬂéﬁ |n1%araPF¥an no
Wi { Fa s rasa gk t feha Sy nt hasi zesuvan SCCBIAR- &kFef usi emon 6

CeS b Sh AL eoL ol L 981eRL eGB! B M SRRV Ifbsos
autlofdluorssowent 1GFP Hapaay | wdradssmite pr otidim) pyefviigpusly
21&90wé“8§%£@?9§[tEg@soké: %%?Jl rERGENGE®edestined to
di agr ans” shows unanbi guously that e | nmune serum
speei fi chpFgefecoymidiesr scdzA2 iprenetherppy. kg . splice
Sugdy g ¢ bodiees tgan he wsfd A cofding b@séhedlell‘éftﬁ*oln@n at
fo;gosei(‘?l rlise Il%Ot6|ﬂl 6f191rm§)EQ ID I(Ilgagfc‘a dfor nacglsstllactlon
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

yet verified experimentally, so that an alternative
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and t herapeutic purposes. Exanple 4: ldentification of
cl audi n-18A1 and cl audi n- 10 18A2 splice variants as
di agnostic and therapeutic cancer targets The

Chudiona}$ sgqne codes for a surface ”e”bP@‘i‘FEP‘Z@b@?Uh@O%
havi ng 4 transnenbrane domains and intracellular

terminus and C terminus. N-i /° and 15 col | eagues (Mol .
Cell. Biol. 21:7380-90, 2001) describe two splice
v AETRTES Sofo rRn R Tk et P hifrefr Rkl a s IvthBhS case,

h@mn@eeacgagcub@ﬂl a&o@&@r essedsadietd | vaky tO111 W@ Dbe
tissue (.claud 18Al1) and jn_ stomach

SaE, 88) Veraahar el Ot S FREe e TReRL grpEPoRies
Z(Thtelm Nrtteiodisss (bigd 2Rpcilftceddyi reesthegatelll surface

D [ G e BB CRRhOR RS BothrOE) UEbenoshhg and
(m | BINGaeD L i aindne tiedds r esPpeerexpresshos| apfonGUCY2C,

praadiicts, 1GSEQ: D NP 16-400h 118imoS2N RS 22 désed a@8iitional
mar Kers or ‘therapeutic target structures for _tunors.

ASHPRRYG T afPTeSPER &bl €Sto dPSHPRGESsIFIERkeRort REotelins
t WV akbaebyewasbestaddd sheddndise] eebi nghd\ -irspacdfdrc as

(SEQ I.D NO & ecific., ((SEQ

&Vf% Tt jai\]gg’Thé)eRf é%fjl’cep:?(?t\? ﬂgantfo\ﬁas s itdlcing

adﬁirrtqm-nﬂidqaﬂlest edmmineh aespooadsprihecel bai rarich 8-cell-
t R (%:Sg 39 & 40) . The Al vari ant
ghcer %{;al&mf |r£/)5eé\°|oqn'l y in normal |ung.

I—IoTi/tevJeEr morequsr spepeiklagly fegpsdaeeerdihl toetgellular

| MBI QU t&@ttﬁ@eeﬁéyy@rﬂnanécweakéOda%wP Ia&ctob}@l%% to
gastrl C Mucosa St onach arl e@,ﬁ,ye on

nor
S URONAA T4 nbEPeaLaNY ATA Nt naplecuLes,
NGfHREh t mesiue s tar echegatuvet o afaudhe- Aianzgane on tumor

: . 4 |
VB ST OB L8 Bl Epsto s b SRl sF Py 15 2
hilgidwn aceli/aied |sng@allangel&mmtmrwa;th Burmirde | ¥spesty of
F’adeaﬁla{éy ﬂéﬁ% XPr espi Qb Scd 1 bgs o iR 34, 31) .

stomach tunors tunors, pancreatic carci nonas,
esophageal carcinomas (fig. 23), ENT tunors 5 and

prma@m C3f CiraeRRS £itheiohawd 'rBAYBIAD £5SdaAgnbeteks and
therdpgr oisé aégﬁcgancr eaté c and esophageal
SCGB3A2 (SEQ ID NO:6) (translation product:
SEQ ID NO:15) belongs to the secretoglobin gene family.
The sequence is published in GenBank under accession
number NM 054023. SCGB3A2 (UGRP1l) is 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 SCGB3AZ
is active in primary and metastatic lung tumors. The
investigations according to the invention showed that

SCGB3A2 1is strongly and frequently expressed 1in
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tunors are 100-10 000 higher than the levels in the
correspondi ng normal tissues. The oligonucl eoti des
used to investigate the claudin-A2 splice variant 10

SM@Clzfoloqalolams%@ab' e this transcript to bgcampbpbdedo13091
( SEQ NG 39 & 40 and 107 & 108). Investigation

reveal ed that the A2 splice Varirant is expressed |n
none of the nore than 20 normal tissues investigate

apaon drigh RAtTitonAR 0681andit o Aldndihe S&RaH 2 cgorma

15 its@sidsS té&S64E, \é@ah:&veff@mnduh@atartchetﬁac\haral andhdw no
al so, Ilketh varl activated in many tunors

(c?é‘ﬁ ed By Ie infig. 24) . These
i Meliede wabonaabditmonal(.@/ 10onphrrcedat iio t uraDrSSpecific

( u%tlt%scq ag %af K& Ci papmsT § 43 0) o and iwr

Cl nomnmas. hough no activation of claudi n-l%AZ
| ykdét%catmfelqrrﬁllhéa?r Fys IQJ‘f‘FEf?e’FEPr%\%\%l%r@JrlbYl §Fné?9‘5t one

f aupd M%ﬁ&%érﬂr@o LY 180 1RO LS & 4 48 rAnals spl i ce
variant.. WO 2004/ 047863. PCT/ EP20Q3/ 0

9
EheEx?ﬁJe%%trJo‘ﬁe of | §dfn ei@ﬁfssﬁoﬁlor‘#g SI%%§ %uhﬁr normal
t IlsmgeStJ[\erml afApiasdneg tdaysuieditaibioferebetannbe used

L e

Bmegdtoeds such as RT-PCR for detectlng disseminating
tumor cells in blood and bone marrow, sputum, bronchial
aspirate or lavage and for detecting metastases in
other tissues, e.g. 1in 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 SCGB3A2 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 bloodstream. 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 SCGBR3A2-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 (£ig. 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



Ovary- U erus- Skin- Lung- Thyroid- Lynph nodes-
Spl een- PBMC- Esophagus- Tunor typeExpression Col on
carci nona Pancreatic ++ carci nona Esophageal ++

C%kﬁb@@@@o@@%%@ic e parcinona_Bronchiabcnyggbggpgmgogl
Breast carcinoma ovarian carcinoma Endometrial n.i.

carci nona ENT tunors++ Renal %@ell carci noma

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 variants claudin-18A2 (SEQ ID NO:7) and
claudin-18A1l (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 gquantitative PCR able to distinguish between
the two variants was established by selecting Al-
specific (SEQ ID NO:109 & 110) and AZ2-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 is 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, it was surprisingly found that
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Prostate carcinoma - 95 Table 3B. Expression of
cl audi n-18A in normal and tunor tissues Nornal
Expression tissue Brain- Cerebell um Myocardi um

Skl eloals /0 4Mesel € Endometrium  Stomach++pce0kpRo03/013091
Pancr eas- Ki dney- Liver- Testis+ Thynus- Breast-

Ovary- Uterus- Skin- Lung+#+9Bhyroid- Lynph nodes-

Spl een- PBMC- Esophagus- Tunor typeExpression Col on -
claudin-Al 4is highly 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 in 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 variant is
also, like the Al variant, 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 liver 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.



carci noma Pancreatic ++ carci noma Esophageal ++
carci noma Gastric +++ carci noma Bronchial ++ carcinoma

Breast + carcinoma Ovarian n.i. carcinoma Endonetri al
Nyo XRYCidremesENT tunors++ Renal cell 'P@@VQPQ@@@/MBO%
Prostate ++ carcinona - 96 Conventional PCR a

i ndependent control investig&d on also confi rmsd t he
results of the quantitative PCR The oligonucleotides
(SROQLD R&-39ExROpsgien fof thhaudperh§d2 speri mogmal  and
aindd aatdQreHpf the A2 splice variant. 5 1t was shown
according to the invention that 8/ 10 gastric

arcinonas—and est edpancreatic
garoctinamnas shonegprddsieg expr:gs'rmmftypbl S $Ekpeession
tissue Colon -
Brain - carcinoma
Cerebellum - Pancreatic ++
Myocardium - carcinoma
Skeletal - Esophageal ++
muscle carcinoma
Endometrium - Gastric +4+
Stomach +++ carcinoma
Colon - Bronchial ++
Pancreas - carcinoma
Kidney - Breast -
Liver - carcinoma
Testis + Ovarian -
Thymus - carcinoma
Breast - Endometrial n.i.
Ovary - carcinoma
Uterus - ENT tumors ++
Skin - Renal cell -
Lung - carcinoma
Thyroid - Prostate -
Lymph nodes - carcinoma
Spleen -
PBMC -
Esophagus -




variant (fig. 5). By contrast, expression is not
detectable in other tissues by conventional PCR In 10
particular, there is no expression in lung, |iver,

bl ood, |ynph nodes, breast _tiggsue and ki dney tissue

(tab. 3). The splice variants thus represent according
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I muni zation. Both variants of claudin-18 have no
conventional glycosylation notifs and the

gl ycosylation of the protein was therefore not to be
expected. 10 Neverthel ess, _aggount was taken in the
sel ection of the epitopes that epitopes which

gg{&gxﬁﬂte%%llﬁﬁﬁqlr aﬁdIR]e,ast Sgﬁd@ﬁenﬁéﬁﬁor@dﬁtr&ﬂe 1nvest1gatlon
ially glyc ated in ra cases_even Wt

C PN B T GOy LSO S 14 batnE CHYRREY FAELBR BFRanThe
e@lﬁ@?@luﬁ%}édﬂl@\é%nt tdep bimdNO@B df 180an amsteddbodfior this
specif.ic for .t |to I.nt er al o]

s &% dd & ceccolr ihg’ n? ﬁleca}tnlvoennt?%nhg% A? E{:i’?ﬁé YetTant.
afdtti bedisessherer atedorfiengbyt perttia  timeengliyproshatti of /10

?g;laﬁts%l@‘ EQ?C?HB&Q@” 4y bga1 @i B4 ngHEshetscedhepancreatic

ow ng peptides, inter alia, were 20 select d for
P IR R Sent iBeWiess BSEroMRe ERRERSSAC on°t SEBLED Spllce

ANga]rEanQQ/f \BT%YSBXN'tBS/m I&@léut%tsrt?celéxﬂradssmnal bs not
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SE 495 G LB TRN F%r na$g%¥??§%%??%| zr})rCR In
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\ﬁk@g ({{?{ierf‘n n]1) S°Etth lg?g:gﬁgllg’nddoknladney tissue

tS?fiB-CI3|I-C bi nding only to non-glycosylated form
N37) 30 SEQ I D NO 114: DNMBTQDLYDNP (N—ternina

extracel Lul ar domain, ecific)
CRIVFTEP&LPR (Fet é?%ﬁaltk&gr §@8|r|el§|eéllt ?JSHBFHM%W y the
Spﬁﬁdéﬂ&lcﬁrﬂrhfbhlﬁE@pballﬁ@clhﬁJleﬂﬁ\&ﬁTMMﬁ for tumors

(C— naI extracel l ul.ar [ecogn bot h
én&w UPR{k @z?tz}rfo&fltt (‘% |c a%t h’é%g &8 1ung
prmﬂm&d bEZNTI mmoirsat |11'rmswéttte SEQE¢D1<N®iS_7aade H@It@ﬁrtases
f t dy.c e
ot BB P Ra b o e e e e 00a B 008t Acggaing
vatd obbef ibratardri onfPE i G6E eCEA NONMEHAY uBEésEendetection
I nygstihgatd gisrs WEEh compiagiad | ¥ecstkal Agngs ot h&T-iRntion

ooz sy ve e et IvE ool Nnese i an et wlat

be1&7spee) f i cRd tyidel&cl ed sui tdiel @astrigoroarieotoides are

Ceé%lmer pairs of which at least one binds under
stringent conditions to a segment of the transcript
which 1s 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 variants (SEQ ID NO:111 for Al and
SEQ ID NO:112 for A2). The C-terminal extracellular
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lines typed as positive (fig. 25). The endogenous
protein is nmenbrane-located and forns relatively | arge
focal aggregates on the nenbrane. This anti body was

a@b@bl bioenalolay serp! oyed for protein detectpon/kR2¥6sVENR091
10 blotting. As expected, protein is detected only in

stomach and in no ot her nornﬁﬂ ti ssue, not even Iung

(fig. 29). The conparative staining of stomach_tuno
af@Tadiracient 1 ABRFraFa Lt SREC PGS sYRE F3 00 pAPERNES NO:137) .

i?ﬂﬂdéﬁ@g|ﬂor8M€§b?gléBahhﬁbﬂg®ﬂh&fE$QtH@Sﬁﬁt%ﬁ@bﬂ@ﬁlar
mass wei a unors in which t
domeiims isggetég%%RAK %gnas aveeftyelt|t Eﬁacrlbed

aemﬁkdmmmg(xothﬁelmmeehtmbnlnpegﬁﬂdaﬁepﬂt@g¢£rwhthsare

t atrmal eda extral St 9PRGEAN E}{dt{%é %\ﬁ%(ﬁl%%@e?oky§gﬁr§am: Al

nor |ssue IS reated
deyl y%syratomglrzaragke@th PrEasenkEs(Mege 3elegted ) for the

WierRas AxCldis] veddeh thes g ycosy! @iedcieﬁmailehehé%e no
variant Is detectable _in all nornal séongg |ssu

AZ Y et el B MO 19Th Tk & hah glygesylation
[ ra/festm@at et @asty | wasCantigietat.e | Morar ttiocc uloar expected.

| usi in the 25 de cosyl at ed rm t
PR et Gecdmbdte 1R nel HBrespagTEAon of the
nmmﬂﬁopemg ehen aepthepepr otwdiicH evebmprises wepbeagine,

Foynd | n bgﬁg&@hfﬁ%ggm &Cscla«ﬁf' gp%kfésgjhgyééylhnrare

t he quarnt i e "again,
detfisaps pivanedwiahpaht $eNBON b eR@ht qlﬂf@sxsllé)tlon sites.

‘N@1§553§¥%@Y5§h0feﬁﬁQ%F&Qob@emé?“ﬁﬁ@ﬁ%ﬁ@'@hedgﬁﬂdﬂng of
of t’he cl audjn-18 riant have

pridtiu Jéﬁﬁb?dﬁﬁécﬂéthe PRvehf+dn. ep*?P%%dl[iQﬁ?r alia,
arﬁ;i»meb@:s ‘:]bblr@h sel ectédelhy coeddgai zeot e Niheenthah so
|n of . the cl audi,n-18-Al s Ilce Y, f
%ﬁd gﬁ?lb&&FégoﬁﬁFSh bt ﬁ<§?xnh£%§$%% tng&glt the
r@mynbsﬂlatmnm}teBMBMab extafacel thear dovdigen (figo be
2231$@¥ ESL BT Qegolkgwiﬁ pgé?t?BQSaCEQE@En%ll%Q were
he JhventTon to Use suc ant? for dlagnostlc WO
2@)@#@@?@@?@@1@@@%@@1@@*9@@9@5 bk ppResimpuglzation:

I negmoin st@! poy (fh@isBLYbut @l-sednfimal herapauidellular
purggses as exp | ai ned_above.

319 e| at e8 tﬁpﬁFfFéFentlaﬁF?géP§cosyP§F§86n§§ ins ©Ff
ofgry@mﬂyhaﬂﬁonﬁmtlbodles whi ch excl usively

SEQ ID NO:18: NNPVTAVFNYQ (N-terminal extracellular
domain, A2-specific, binding mainly to unglycosylated
form, N37)

SEQ ID NO:113: STQDLYNNPVTAVE (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: TNFWMSTANMYTG (C-terminal extracellular
domain, recognizes both Al and AZ2).

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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5 bind to non-glycosyl ated epitopes have been produced
according to the invention. Claudin-18 itself is a
highly selective differentiating antigen for stonach

t y5sYe LA 7ard for the Tung and stomachp¢App2HH8¢613091
it 1s evidently affected by changes in the

gl ycosyl ati on 10 machi nery-i B8tanors, a particul ar,
degl ycosyl ated,  variant of A2 is qpr oduced in _tunors.
THPS 1o befiXati¢redcarddhderscaliqr angmmunofluorescence

EH%R;@_@,%@ iaﬁ:@'oln)é-(. | Wt teco&@a_&g&li&;é agstEabﬁ)@%% 1o7f RT-PCR-

escr.i hed here (agai,ns tide of i an,_ |

b&OFHitLVEe & 1} é?g%%stﬁv@aﬁfeaplf ort e 'efdhr%% ?‘H"%E%‘éﬁh‘*‘h 1s
Elr@gﬁiirlgr. h&étébbdbbé,vwﬂmd‘l aperespbndéhy upabteino can be
ind t.q.t Iy I d it t ai f.ar

et e s i TS W 85, Hre O sBR et 1502
(fliigese 2@pedcamrsdi poisagaiven tdagr t kSsue Theonmendpganous

tigsue i fhenbhpdhRNg-16tatsaPassl M 201 partéeyl abrge
to enpl oy such anti bodi es therapeutically, because

t F&Fadr c2APERPHLEEI R i Ve THEMBFBRGced Rt iafddinggly was
caridae iused 1di rassl oyad seotoprpteducidigzectioreris @estern

h ni zed reconbi nant antibodies. This c | sp take .
DPARE et Fy WPEROGHERbodP 68T ObR ai Tiod Fgi 28 ohLY i
r alilairtash( canderimi ngo t hitbhersewrinadi ot i €heen 2000 dgn lung
5; 2:45(18),,13668-7 r.C <R

B A Mt T TSRS AT Ra * Chhenr o el ey Jomore
LiEnd Bardhpscart 3r gormIhe malopiachantt o r epePhoi Petasnts
a signelsisrpnrerd Pbatde grper allia@aiof 1isherapess i € smaller
human 30 anti'bodies”). For this gur pose, I,¥th cytes .
{ 1A% e LG Zob i PRSP WERBOF o<Br VBT THA ARG te in
aciisj_sdelTélatl-,ecﬁ SI(EQing B0, 19 edfntd .120) vdsofoepdesenbrding to
particul arly,goo epi topes for.i not eyt
n&%d%ngﬁEﬁlgg vatcct n8STaRd ?%egggggﬁ'ﬁ\g/é%r;r%{safcteraofband
ardligyen-agpeEfd ¢ at  3hilsynpleomit esthefxanpisetd of normal
I I ficat,. 1 [ ti n i
tgsggrgé%geéu}fi ce%{agn%r%t%gr %%%O%ﬁ?éﬁg@a Qieglycosylalltlng
PGRERR0EYCEE3008 (im0 305 crighthel IMRTEDS t feclusively

f aid Yg0fc89¢i Hregulfaie o£othangporer sanfheshwerctable
0TS L5y ARl LESk R I8 TBUSGN OOk g9 01 0I5 as sucn
alin Gewari cstHBn3546®3) . c$LC18AE& 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 Dbe found 1in Dbronchial
carcinomas, as also previously in the quantitative
RT-PCR. Once again, only the deglycosylated variant is
present (fig. 31). Antibodies which recognize the
extracellular domain of the claudin-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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codes for a protein of 595 am no acids and conprises
13 putative transnenbrane donmains. Aternative
splicing results in 4 different transcripts (SEQ ID

4 ) its corresponding transl ap
2@%%&%@/842@%&_48) . 1t was investigatgg@aﬁg%ﬁg?%ﬁom

SLC13A1 can be used as mark&P for ki dney tunors.
A igonucl eotides (SEQ ID NO 49, 50) which enable
spagplisesany i crmorci s RAl (htfe d2ed fOIT thige for

p%%%Q%%eu%@cw£5%996@Q@78@§ PELpER20Q@3/ 048094 .- AO0lfurther
Tabl e 4. Expression of SLCL3Al jn_norng|

, d tunor
t 1EOPES ARG FEP IS a6 ti’f%s‘éﬂepﬁQ?Wliﬁr%b%h’ﬁﬂﬁéﬁlated
Maegarigisunad Skebedah-nd .nmusakébbioear divhtiehSt erathsively

C%I.on- E’ancreas d Kidney+++ Liver- Testis+
B 3 ?“

h -
S8 - ST e U A Rl LEOREE ThgTel Gy mpRocuced

negesrding to the invention. Claudin-18 itself 1is 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 in 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 be used 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 S, Elia
M, Gout I, Jungbluth AA, Cohen 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 SLCl13Al as diagnostic and

therapeutic cancer target
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Spl een- PBMC- Signoi d- Esophagus- Tunor typeExpression
Col on nd carci nonma Pancreatic nd carci nona Esophagea
nd carcinoma Gastric nd carcinoma Bronchial nd

C%g“z'@@'!%%%%t nd carcinoma Ovarian ndpg@ygbpous,/013091
Endonetrial nd carci noma ENT tunorsnd Renal cell +++

carci noma Prostate nd carcingt - - 102

SLC13A1 belongs to the family of sodium sulfate
cotransporters. The human gene 1is, in contrast 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.
Oligonuclecotides (SEQ ID NO:49, 50) which enable

specific amplification of SLC13Al were used for this

purpose.



RT- PCR i nvestigations with an SLC13Al-specific prinmer
pair (SEQ ID NGO 49, 50) confirmed virtually sel ective
expression in the kidney, and showed according to the

| geeniioan od 7iRiggh expression in virtual l ypet)ebZ683/613091
i nvestigated renal cell carcinona biopsies (tab. 4,

fig. 6). Quantitative RT-PCRQ th specific primers

SEQ 1D NO 121, 122) also confirned these data (fj
glba.b%aﬂ W%sm%?% B SLERPAYL| nif TR O\ﬁg'\dggt“m°r

n&ﬁm&he@issues. col on, stomach, testis, 10 breast,
l'iver and brain. Expression in renal carcinomas was,

no H h t+ h H | + K
however —at—|east 100+ s+ hi gher—t+hanr—+r—at- other

noormalt i Ssues| Exdpresmsden t o an I@umpn:hypeubankptewsion

T TS

qgg%h atiggno# SEClSAl in|theg % o the protein yas
yset—to—eoPjas—1i5——+reporter npl ecul e and, after

Baashecti on of the appropri at e ¢dasmona exolessed

hef—anatysed—under—the—ft+wor gscence m crosc¢cope. Qur

I

f

t

Neterplpggusl vl in 293, cells. The,lgcakization wasnq
tHh

datyachngiwssi viel v co@fir t hiat2simP®a1 i slan

integral) transpenbragge 20 mol elcid §Halgled1r 35 nd
Anti bodies for| detecting the SLC13 proteln ver e
MYSGeRd by inmmmizing rnhhits_JiHéEﬁQWﬁudac of —SEQ

P NGa2d8umnd (124 were used|for| gaopdagati ng these nd
[Nt bodi €s. Sugh ant i bodi es|can garcprlnmple be used

ra¥aValalal

SYOBACH| agnosticand therapeut e put poses—The

‘ﬁ}raceglular reglongd These extggggﬁd&ﬂ ar domai ns of

rticular-can—be us

[
d abbU1UIHg tro—tnhe

i|nseimkiyon as target 4stH uct urles fBreamnocl onall 30 nd
&h%%odles. SLC13Al is involived| as.chapael protein in

!
|
8
SlcGh3A1l protei p has 13 trangnmenpBasrechdadai ns [and 7 nd
g
S
i

he—tanspert—pt—+ons—TFhe—ext r grertular domgns of

>UE&3A& in thel heal thy ki dney af@vafiiacted pol aricddy

(I'\'-"('n

m%sdlrectlan of tlhe urinary| tsaeinddaum nal ly).
QbméQc., h-gh—rotecutar—weight ponoCT onal _anti bodi es

3B merployed t her apeutd cal ly |ar e| ARS8 réted |i nto t
rddg§ry tract,|so that no bijndi hgat@ir®inal13Al1 |t akes

(@8]

C

Face YT tte treatthy krdney:| By EﬁFt{aStg the polarjfty

fUSIr@s3A1 i s abalishEd in tjunof—eerrs—&na—ithe
Argtel n i s avail abl gqgf or ant i bp8ynalar getcead (di r ectty
a the

Lung - carcinoma

Thyroid - Prostate nd
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WD 2004/ 047863 PCT/ EP2003/ 013091 - 103 bl oodstream

The pronounced expression and high incidence of

SLC13A1 in renal cell carcinonas nmake this protein
according to the invention adpghly interesting

di agnostic and therapeutic marker. This includes 5
a@@°@@®ﬂhﬁﬁb§@§géﬂﬂ@@§lQﬁiﬂheaﬂeGmﬂﬂ3N14§pec1flc primer

di ssem d in seru one r r.ow,

Chaige: LG OrD a8l Al Ryt fE bihed CRR LY G B8 ve
okxpkREsB@RBNn |in i shaddiitinelyal langposkowee wocwseimnige to the
extr Il Iar d ns C tQ, t 10
ir%\l/qé’n?\%on%as talgr?‘{r@lt1 ruc?sure&?grlaffm%%loél%llﬁ’o Bgl 37/8
t hew&;sytllgyat@ange@falm)ﬁ@éllonélaréﬁﬂpméd| EQOPSE@mAitéan 4,

nqr%ov%r NE%BH&@H%%fV@“”§h1Et§C)%I@h'nyﬁ@&iPDcasprlmers

vacci ne tid f d
! 60, SPeO e Trmune B cspaREes. ( FoRR TBegel | LigdRat cdata

15 fiigurse ) rlespwaﬁﬁs)d SlT<j|H§lS nckiedes ageoediagléo tihe the
i nventian al so the eeorrentofsocalledsll ,

cgﬁggﬁﬁ”d§%i%%r%]dul gtlg ﬁﬁs bi §1%§"¢al AE Iln‘?/clqi?y of estis
Slb@k&/sx and veam dred dmpd DyedEtpreshicon henapgnel rcemglinomas

8\9&3%?”73'5% 6legg€ntldcd C@Hn@@ QTLMCE%§?S in all

d| a osl?l c and’ erapeuti c cancer tar
| @ 115 o nfadn 11§ us® .pr oduct : SEQ | D NO 60) 25

belpongsqte tHe fad1)kof that+rsastd vaiedr Qrocthamelion of
The se ence | publi shed i n Genbank under the

actés'st RN?/IGGHSS thq AAICF&IRX ¥R Es] ef to eGFP as
exmesed |molé1@u1@t eshipal adfmet eprdreféeatda@and b the

the obl et ., cells ube
ORRLALE §0%° |nveét|£X$£8g\%\ﬁeth wﬁ%éougﬂz th 293
u&eadtlafs nﬁhleerlcboallc@tmncm Gaerr i enehyeedomnder the

Q4 M@éﬁ#éﬂes mi@ggs!:%)é\lo 67,088) VWhieh enallfessively

specific anplification were used for this
pUFpHSiecneRy- BERT | ﬁ@@é@ﬁéat%%nsa% (R G TR Jpr tF@n sgggrbrane

copfiddEt seteet iy® 35 expressi on in the colon, and
SHoued skt o g o e Loyt [on B gy satLon 11.ove
gqsﬁcrdubazﬁerpon&mnnlzemg(frgbbi)cs. THéheot hpepnoderal of
tiéﬁf@ﬁ)%&?Mﬁ?Bngngrfyyywere used for 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. SLC13Al1 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 wurinary tract (luminally).
However, high molecular weight monoclonal antibodies
employed therapeutically are not excreted into the
urinary tract, so that no binding to SLC13Al takes
place in the healthy kidney. By contrast, the polarity
of SLC13Al1 is abolished in tumor cells, and the protein
is available for antibody targeting directly via the
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WO 2004/ 047863 PCT/ EP2003/ 013091 - 104 very weak
expression. This was additionally confirnmed wth a
specific quantitative RT-PCR (SEQ ID NO 125, 126), in

WiioCh 0@ay® 4n@ eeXpr essi on coul d be detectpdrjpp26b8/013091
normal tissues analyzed (fig. 36). O the tunor 5

sanpl es investigated in thi sl&kperiment, 6/12 colonic
carci noma sanples and 5/10 gastric carcinoma sanples |,
wOleopsSireRe f oF NELCALOTNERERY, SHRTETIIAN of e Nigh
g@.&%lild@:n"c!é”ﬁffs arpeass 0 Rendys¢egul @4 edinbess dRake this
sanples with very stro expressi on CAl S. .
TRERSELY 266 TSI At 3 S Her s%%%’r%ér?m%terestmg
prddtaeind sitd cpr eahdt edt e apeve: i€ t rmaskenbr arthisgomanndudes
with a t.otal of 2 extrace . [egi o Th ;
eﬁcrcgfgﬁngl ar Otd)ormiet)r%lse of ﬁ‘&i{%éﬁpar |%ul agéggﬁtﬁgn of
uskds saodoedieny twneheceéhbentnosegaint arkpie smapeevr egrine,

15 fpradmnaci gnal s apdd Dodi &ss e PLONOYRGERAs by means of

expression and high 1 ncidence of CLCAL, in gastric and
cHTOMCR -car EF noflis ke 7P bt ePASSABLST diftRy t¥S¢hethe
I RMEHdcN 1an d it efesdimg dbagnestisal andctbedapgutice the

mar ker . .- This includes according tq the, 20 inyvention.
t HEVES Tt oRS o%‘atfigf en?Eﬁ?%ﬁu?%ngf)rce%mu?%glas,%rrl%sr’ﬁS and
barte rary dvy meane, odnchahetcdctriadn @it Heedisease§LCILRAAL can
0 ng,_by f = R [ tis :
pg%g%q%&?o%ﬁseeﬁﬁggzﬁtar aggfﬁgﬁé? do%%i ﬁgsjrgéof l%[d%gl?&on ,as
actorading t@Nhe iDWent ibaiotes nar geptddeasdt uferr o nggcing
| el GaNoSt 15 andntHET 2BYpBY sBBaNS 0indBOGkaNamediated
anti bodi es. CLCAl can noreover be g Ioged accor di n%
t TR | RRIRGRTE RS vatethe FRRRY %RA, BFSFéFHQ to the
Wﬂﬁ&ékﬁﬁonfcﬁl%@dUEm@g develospentfi ofi mevrealled small
responses. (T and.B _cel .- nedi d ; p S )4
TR ite 430 mc BERUI AN St ol b Re T ruEntt Sh By ThY ©f
desigl GiAtenandf o lcal lkagloyeld tonpbbadshgnagy of renal
the biological activity as transport

proteins of CLCA1L and can be enployed for the therapy
of gastrointestinal tunors. 35 Exanple 7:

| dedrid1 & 2l6i: ONT dn £12d 4o S ol JQDORL | @sandiagnostic and
t her apeuti c. cancer taﬁ;et FLJ21477 (SEQ I D NO 52) and
i tERFIMALEEY TR AEF09° 0 2004/ 047863

PCT/ EP2003/ 013091
CLCA1l (SEQ ID NO:51; translation product: SEQ ID NO:60)
belongs to the family of Ca*"-activated Cl~ channels.
The sequence 1is published in Genbank wunder 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. Oligonucleotides
(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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- 105 product (SEQ ID NO 61) was published as
hypot hetical protein in Genbank under the accession
No. NM 025153. It is an integral menbrane protein

hawi TR activity and 4 transnenbr
mﬁi\ﬁc?%ioé\/nggggr dingly suitable for therggg/gm??%wgomogl

specific antibodies. RT-PCRGhvestigations with
FLJ21477- specific prinmers (SEQ ID NO 69, 70) showed
saleart i weak expprassiséani-n Thies coRén adaiwldtlefdtﬁltlnbnﬁijlrmed

V%ﬁ%%usa | epels rok eéﬁ&ﬁ%&taﬁlba (ﬁ@latRlnysaglgatgd 125,
colonic 10 carci nonma sanpl es % T;J; oth {

nérfals tirssgfekch sﬁ%ﬁ%dnﬁoeé‘fﬁ e§§g|°61nc et?ﬁa ected in
C @/hfd rﬁaglmasddlﬂllsﬁmadsl yanhBYvaedpecifgc @@anti OAtittee tumor

RT PCR (SEQ ID NO 127, 128 FLJ2
JSon VKE° ROV AbIE BEUH | RALEGLBRILr o) Hyafolonic

amﬂmcrinbﬂzialZsampd:ebommd car/difnogastris RBesidgpnaesamples
[ess ol ti e hon
E8Fﬁ§gg§te%?a R4S, 695?%§l @@ﬁre531on of the

|t|o ble in stomach iissue. In
adxshrte ol GHWerSt hePeeadst i ohs kT 1S rquarEtest i vBesides

gp@eé i 10X4PE B9 S OFoRgt 85 2BE 81 bR, bratnl WA¥MiSrkedly
soph agus was distinctly weaker conpared Wi th
c sl et SttGhdh RS §°2 “’33;]7@5'. It was noreover

a@mél(ﬁﬁﬁﬂeim0ﬁ5$?lFré®1cﬂ®dectoFLHQ&é774spemthmembrane
expression in the [, ow h,
g%h%gﬁg gndqfub éyg?%céff8%5§ réé?gﬁg These

i Ver
pree»chn:atmﬂltwldrnavelomanmns%ntﬁlﬁi’el d@rrapﬁist%ﬁ/i?tlhaa can be

q%race%F%O§éE celbulal regons;odhese €orget structures

ular ITB.I ns of FLJ21477 in particular can be
usfeer aeemrehonpt AR RNt i on as target structures

f ofndopechefakeantd s%slonTh@n@Xm@&sucrrbﬁd&déneolﬂl glLcAl
i nci dence of FLJ214 f or astr.ic and co

cati GFes Hraken hl%OJp‘?rb]tcé| ared NoERSy df“ﬁg CkH}s protein
I I’W@dﬁﬂii@th@ \tai uabé e idiegroisirn caandlmherap*e;mc diagnostic

mar K t%TQI e g'”%%%k%%COHQHHQ i9 #Jﬁési9¥882599 tRe the
det®Ct rof- 3 Hl $8efPhACEd turpr CelTs ih “serum Bone
narmosn t ion neheanlé teled ioat exft i dhspmingtedt hywsri gells in

Ot@@fuﬁrgﬂgﬁebXGEQ%ﬂﬁ Qﬁn%@|q%%d|He@éc@@ghtbﬁlméﬁgétases
extrace1 | ular donmi ns of FL121477 é%\n &G used
C

actlor @FRTt 8TERESI RreMt &2 tBfg f§r @4ytionally
| NByoedhagnosd s s ther aaxtbycﬁmane’ﬁamf donathsnabf CLCAL

a”éégggafﬁg In aqgltIQQVen {%%47Zscaga98e€npé9¥§9ture 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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WO 2004/ 047863 PCT/ EP2003/ 013091 - 106 according to
the invention as vaccine (RNA, DNA, protein,
peptides) for inducing tunor-specific imune

rﬁ%PQ@%%ZoQFS%@d_B_Ce|!-"Ediated | nMune pegpPRPSE63/093091
Exanple 8: ldentification of FLJ20694 as di agnostic

and therapeutic cancer tardgel> FLJ20694 (SEQ | D NO 53)
and its translation product (SEQ.ID NGO 62) were ,
peBodsissd ASERypBt Net feal Padot AYPHiehss casbahkParherical
ageeteion 0. cBivbAhKI2hdekhi shor atelRsilbs alb) NNEYJD2B153.
t ransmenbr ane nol ecul e (transnenbrane, domai n_ AA
3355418 Véy prOtEEIS witHTI ST odokt re funier oRg  ATPase
?Ecﬁ@Rik@veshhgati@nstwbhhmémbzaﬁg4-s@emaims, prmigrts  is
EQ |.D. , L2): d lLectl ressi 15, ey

{ RESeB oS §§&F§?§%§L|§%§arigégrﬁé§e|s§ggﬂ sblcific
exprddsiddresi.n ( HI9PCRvednivgatagatalossi ¢ valkki nofkkJI21477-

S%g%'c%sf_i(cfi BrifbrsThesebhep ROL s8B! tisuahcmedenactive
expression. "This was additionally confirnmed by a .
SEERTSSS Iantit atthe FAPER (s@‘cvfjh Daﬂr@ii@?aﬁ@) ygrious

(I%?#eL%S)oeré2§58§s§&ﬁre§?iCMVAM%Q Uﬁdﬁ%ﬁﬁiﬁﬁﬂﬂéd ncalynic
ot her .nornmal tissue apart om on st.omac n
SRR SREBEEEs T e § onihe TaE Rt orBiE Y, ( R2hsues
pregdivctce dnd 0 elxpre seiernt.r dhilsie niwesnecontbimemned watididnonally
extrace . [ egi : _ r | whagnd in
R AR L R LI R L
| iIeTRl O epaciiger spmraamien Mes mewsaceRile bPoth in
antd badi g, gl n3addi tian, i ELI20GOA ean &el & o¥edcinomas.
according t0o the inventign as vaccine (RNA, DNA, |
prERSEIGES pepti BEBYeFSEON36 N RRIG gt 3T - spBRFFPELTOR Was
im&uﬁ&jkﬁ&QQQﬁeﬁeﬁébfﬂmﬂéitﬁlbtﬁmdtﬁtedsbﬂnunén addition,
resppnses) . i s,i.ncludes .accordi i ngkon
m%ﬁ¥§$e%b8véFHﬁHﬁﬁO%ﬁ gg-€%F¥e&ﬂgﬁgﬁFaEggﬁpgﬁﬁaééﬁ' the
wh e eeolidrat dettlee thiodleogi maldradin vi £hypiis AR0EFHPhagus

angd, can; be; fAPL %%Jfgit$@h§§%%§8¥i95 Alon and stomach

gastr0|ntest|na?ytunnrs. Exanp . ldentification, of

voht iEbnet7A) pr dttei ias ( EEUHIVER) 298181 aR4YI Pagible to

t hedapeut irg, pancer- drrdati NOe209468446863in the following

PCT/ EP2003/ 013091 - 107 .
tumor samples: stomach, pancreas, esophagus and liver.
The protein 1is 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 in 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. In addition, FLJ21477 can be employed
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von Ebner's protein (SEQ ID NO54) and its translation

product (SEQ I D NO 63) were published as Plunc-rel ated

protein of the upper airways and of the nasopharyngea

SWQprbql/qu%@ Genbank under the accessp@n/MNO2003/013091
AF364078. It was investigated according to the

i nvention whether von Ebrer!®6 protein can be used as

mar ker of lung carcinoma. Qigonucleotides (SE ID

NECFIrdBg whicch Ehehabile FPe@T i @anpl3F5Eat i on?

E@&%Ee&nproﬁ@pﬁl&@éﬁ lQmUSEﬂdﬁ@in@*ﬂﬂhmwﬂ4§yﬁblﬂ?E—Pﬁﬂnune

i nvest | atlo S et showed selectlve
eX5PEOTF6S il ?ﬁg Iuﬁ&lgnEPdﬁ BYAgy ESEPRSES

I ung carci noma sanples (fig. 10) In the group of

n [ [

CEAipte 3 WA MR X TG s GibBRostic and

ek@ﬁ@@ﬁaﬂtlcEﬂ%ﬂﬁ3§ r@xrgedentification of Plunc as
di agnostic and therapeutic cancer target 20 Plunc

SEQ I D NO 55 nd its t t SEQ | D
g«ﬁdﬁﬁoﬁﬁére &Efﬁ§hé@§pﬁr22%B§nL?gﬁgggr?ﬂélag&8§gsP58duCt

l\lqsxalt;ﬂ\/llﬁblffaﬁﬁmo)lHuwaﬁe Plound icomes &er rsypqamettejcralof p2b6ein
ani nq. a an ows 72% ha e LN .
Hﬁﬂu:?ﬂcﬁ%lnu?%fﬁgﬁgcgﬁalglgg#e %E&%c %5 g#%%h§§0teln
Adtsa 449318689721 200N smeENprasSsi ml@rcu}i|eun(§tp:§nsmembrane
Cbefn{aﬁ%d tRat F§ Bﬁ?Chea\/’eﬂhe HPBEBb@&/rV\@Vﬁ:h thloredox1n

nasopharyngea helium’and salivafy gl and

i fuesttigat-e dRETROR dilRy e6d 1g8é Lompe it o @Fré?ﬁé?‘l Ppﬁﬁ&flc

Cy} ik sedsag ﬂ@fﬁ@r79f hgmgéﬁﬁwédﬂﬁﬁﬂeCBQve expression
A’i gonucl eoti des (

ﬂéblqu?zﬂﬁﬁ%?Qcat?% ggiﬁﬁ%nﬁﬁi ugéalPBF tﬁﬁgels of
pw&yxsssﬁﬁhFXIhlnv&$9)gain@estmgaheuh|80monmer gaetrcinoma

shomegh Sm t'Vgé ggessbgﬂ égﬁﬁ%fng§ ue@téﬁ%wed no

|nves |ga ung carcCl nona
saamirws(nforg 1Thiex heesnorassli tiicssldy shemmlifreed by a

%@cﬁsﬂl@ BxamRkieallvel deptlpegat | (k@i SINPEARD aS 130)
dl nostic and WO 2004/ 047863 ,PCT/ EP2003/ 01309 é
l%nan any

et e ckahé%%?ér §EPTSECI6R9 YASED TS 1S
I tc&trtélanﬁbaﬁlwn tAls@eheC tap { FBEQE LB NAB DN Vi pubhashednot

§§g1 iﬁ“%ﬁetg¥ast experiment).

The protein is 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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5 accession No. NM 134325. SLC26A9 bel ongs to the
famly of anion exchangers. Expression of SLC26A9 is
confined to the bronchiolar and al veol ar epithelium

Of/vot b©o|4l}@978@30h' et al., J Biol Chem 2§@r14246054013091
. I't was investigated whether SLC26A9 can be used

as 10 mar ker of |ung carci fdia.~ O i gonucl eot i des
(SEQ ID NO 77, 78) which enable specific anplification
of SLC26A9 were used for this purpose. RT-PCR

"W)%Stﬂhgr?éﬂ’CH‘SpJ\!\bE@11$L((3§@69i©p§QI Bl4¢ RiridTe Ss es&@swtlon
77, 78) showed sel ective expr e: 3 Qn in th§£15 N9t eq

ah’dmdﬁlc&ll TEB/ 43N 1RDst FGEE e d PG PES Fhoma ™ re¥a

sgma;ltesin( fafy. tiR) uppdheadtrhaysnarmalof | siseiesashphedyngeal

|
U LTS OTLAL LDLbYen! | hpiRione.
prI|twsrass ofnweer i goihed 18¢canding? ta rigig yl%e%hﬂlr hﬁhzéher

these Epsdkts, pRIcLonolial nrddikieanaksi MOFk®E | FE lung
It was possible in paooled sanples of _4-5 t7 m)r74
f

t ICPHFED A - dEHSCHCHS e si(GR QA dPelNS:
Slee2AY s éd:f.f@cRMﬁqplllrfﬂdartgLomOd)f)n,Ebm@ntﬁrsea@r@m@lln were

stomach tu S
HETRhoRtF ane. anPORPOPans RO Lre, LB T R YR Hla g this
|lﬂnlmdﬂmS@tosbonedssbmHEMabeempmaﬂ3y¢n|xnth@e 1ung and

dlrect%gqoqf Fggsgk55%¥§danﬁ¥ﬁgu ' ﬁé““ééhples (fig.

aval | abI e to ant Ies
cdritrastn thke p(ﬂrﬂqﬁ yOff NPk ottélsﬁ‘—‘ie's:S aBBPF%he"ﬂa? nalso

t WS sdiforl S ihhefgEors: s bl enaccotHeng ridrnidle 3Assues
invention to address SLC26A9 as therapeutic target

uﬁW%M|We%Q%DdI es in the defined tunors,
inter alia l ung tunors, gast r| c car ci nomas, pancr eati c

CEABIE 1 " SHUA 1 68, BIRE UL 000l anc
3&1@@;#@@ cancenorasgetke this protein according

to the invention an excellent diagnostic and
therapeutic marker. This includes accordi ngﬂét oth

i (RAGRG on (BFE 18eNOGE0n o3Ndi sd&di nat BaA" s LifbiORel IperduCt
| N SEd U 1pONS4 V\D@@@él/ QAASBEs T/ BRR0G(H3091 undeld9 the

S?a;é%%“s%‘aggrﬁgéﬁé‘eof faobesBS n Duliel ontipge codts” W a
expracelh ubar Zdﬁnmnnmoofaﬂs:@(iaﬁ@d cahowe {I2&d hayedgiyngvith
the murine Plunc protein (Bingle and Bingle, Biochem
Biophys Acta 1493:363-7, 2000). Expression of Plunc is
confined to the trachea, the upper alrways,

which

nasopharyngeal epithelium and salivary gland.

It was investigated according to the invention whether
Plunc can be used as marker of 1lung 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 1l: Identification of SLC26A9 as diagnostic and
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to the invention as target structure for 5
i mmunodi agnosi s and therapy by neans of nonocl ona
antibodies. It is additionally possible to enpl oy

Sk526A9 120@9k¢ng to the invention as vasetpepf /013091
DNA, protein, peptides) for inducing tunor-specific

i mrune responses (T and B Teld8 medi ated i mune 10
responses) This i ncludes according to the invention

althereRedd Fe CaRReTt 18985 cal I ed smal | conpounds
whi ch nodul ate the biol ogi cal activity of SLC26A9 and
can npl oyed for_the thera y of
g§§FEéﬁ§test |IQlNﬁ;é§ anb?% 1€9a gnﬁf?PcaPF8ﬂuCt
of ( SEGCI@0 N6 % 59 @eagnoehbalsaed theraﬁeubaokcanoeer the
tar 51 ( S t
frggnetsﬁe%%% @wgggge%%%dg%“ %%Ab é’%&g’. g%de‘;?gmggorﬁ ?lly
|l@ﬂt&ﬂﬁbnre§¢bﬁngﬂh$leEanr@RﬁlP§IQ&ﬂé%ﬁ?GKQ'PERCOHflned
'Q%@ﬁﬂkga$£9ﬁ§h15995 Qh@C%Dﬁebha@ Eﬁgkgﬂﬁﬂﬁﬁhs@ﬁctﬁeclung

pri mer and an ol.igo r which
ha@‘%ll ﬁ?e(ﬁ?fllc 4 & O&f Ci‘f“sr;gcrf]ﬂ%"oéé‘]s af‘t(dﬁe 5'
end: Wabsfgﬁvéﬁgl@iﬂﬁeﬁxmmh d rISisng2dacabase sear atsed as
rans for onol.ogy w t nown_sequences . [ .
ﬂ@gi L oprifkr wad %lnltlaﬁ?§c%W%Poyed i ﬁggg%ﬁEOtldes
syrﬂmpsnts NQx t,de? 81 owhpréc|landd lgenspeci DNA amplification

@a%ﬂe%kﬂﬁ u? éDCRusEBVGS%&Qat it?l $ W';EG‘r;S iS. RT-PCR
pri‘mer "se expr ession e st onac ovary,
ILiLrTg’Qﬂdeqartl(CB’lEQ) | ung- tdar ci néﬁa§2%96§§e§sl (G g. 1BFimers
ldgﬁﬂ@ 17t Ssues sslfa&@h4gggleas@ge§SIee@>tre®sarmi ein the
| catl 0 as | a S
tHé%réﬂJeé‘f‘idc €Ancor! ¢ ﬂéﬁ%mcm%%l SEes Ry 5§)aarnﬁ-é‘°ma

| tanylegH CY edgtra9$I attihen ofpieduab riiSEQ i3 N@H63hwweed no

publ i shed. i n Genpban nde 4/ 04 3 ;
PR T0 1 SO0 0E EiE gl RS i fe was
Werso § Sikelst | gatequantbtdtngetcﬁﬁﬁﬁﬁﬂ-neéﬁﬁﬁémeﬂﬁétheith the

L 208 & gﬁQu§?d éslgﬁrk§ﬁdofﬁﬁﬁn§hr§€hk to conflrm
r'clr nona. onucl eotides (SEQ I D NO 80, .8 whi ch

(ﬂﬁﬁﬂ%ﬁsﬁ%%¢¥t%raﬁﬁﬂlFPCQPtéhnoﬁd§€E1§@2é8 Pémiﬂ%?

was possible in pooled samples of 4-5 tumor tissues to
detect high expression levels for SLC26AS%-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 is 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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for this purpose. RT-PCR investigations showed
sel ective expression in the kidney and in (5/8)
i nvestigated renal cell carcinonma biopsies (fig. 14).

19052@613'/%4%63' dentification of THC9438@@T¢11§92003/013091
di agnosti c t herapeutic cancer target THC 9438

(SEQ ID NO'59) is a gene fradghemt fromthe TIGR gene
index. It was investigated whether THC943866 15 can be
uedrey makeiroter el EBFPCEAPRi REmgietastases 1In other

Sﬁ'r%@?‘é‘:' egy: dsﬁeé?EQ l&f N(T)R&:Z ,PHB) vvmnch aﬁglﬁﬂt&on, the
ecific ification o t hi
o BRseEe 1R LaeR ARG oaf | SHGZRieh CTRCRITRE S pRErPFRing
DMdﬂHSthQO (SEQdﬂiﬁ&ﬁSZ a83) gmmwﬁkseleKMMuiure for
ressi e d 4/
P bt on bibs2rsy (Prg. Means!Eok SfbRfglonal
|@e1rm|bfqda@tsu .on Iof HLS]ZlaﬂrEBI‘@SOftﬁJanons@@%SlQSeanHO employ

L Rer-3Rau | Sceé%%gt argete el I244581( SEQ 4D NQB4neandria,
its predicted translation_ product Q ID NGO 85) were

pUBIA /s h&F ate iBenb &SP tdAGS, Fﬁé a&8é§§98ﬁ NG UMRRT specific
034&hlre Seﬁé@ﬁ@ﬁséééﬂ yeESs @el\aeal Bd ?db]IJh-artethsﬁ:em ot ginmune

repr esent th b t [ f

SRR SR T J48e TEveiteh BRSPLAPY obt ot & Tgvéntion
tyiesadl thansnmedévabeppeot ei oif wisdr el laskt saedll ukampounds
Inq§69988§&m%9t%OQ%éjb£%i ieQEk?@?tg(%@Qéﬂh26A9 and

enabl e specitic anpli ation
FIr 458 vemeleged fior | Avestiipeamy efprdysgorfumors and

R s PR d ifvesdd gl angmdvd h FLJ21458-specific priners
Q I D NO 86, 87) showed sel ective expression in

colon and in (7/10) investigated col onic carcinoma
bimpmiese V2 2004b041863aRCOAERF BHCIGDDNE3 441 di@gngstic

antltatlv CR with specific
prdr'}fiéa&g’?%%f@‘f% galggc%)nfl rmed this selective

expre55|on proflle (f|g 39). It was additionally

POSFLD) 618y L hepeXper kpegy) O L1es eglnblIBAGRE: tron che

specl In the col on din ,
sfﬁﬁﬁthgepﬁt#ﬁﬁ?%otﬁﬁﬁaﬁﬁ”&%c&ﬁ1éﬁ@%W?QegPig %Wl&he 3

cof 1@$ta§5§§é5aﬁaﬂnhﬁslyelﬁcﬁiﬁ@ pagPCRre iinvddtd gations
quant tatiye PR FLJ21458- SPRGH! |6s9¥RLEERER: W8S primer
(SEQ ID NO:79) and an oligo dTig 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 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

1L0OC134288 (SEQ ID NO:58) and its predicted translation
product (SEQ ID NO:66) were published in Genbank under
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extended to other tunors, and a protein-specific 10

expressi on was detectable in stomach, pancreas and

I iver tunors (tab. 5). Antibodies for detecting
%‘t‘)%%/@ﬁ%%@” wer e produced by immuni gtagrpabbsyg13091

The ol 'owi ng peptides were used to propagate these

anti bodi es: 15 SEQ I D NO 1-3511QJM?\/FGPDKPVQAL SEQ ID

NO 136: AKVWKGPQGQDLSTDS An FLJ21458-specific reaction

wascgssdonabloe XM _iOmP/P3-- f1 uorescence (fig. 40). To

check,ddei spest b st &y QEchélngnttlonﬂieesinQ@ﬁtL‘@ﬂl' @hether

were transfected  with a pl asm 20 that codes for an
FLPSLAYE 5GP F315i oR®pr 6’tséidn aSSpeE‘F‘FPEirt y %5 renaf” cell
deﬁiﬁﬁﬁtnroa{aEd Q1 ilgheuene chdme sby (SEQl aoalNOza8i,on8l) which

i nve gations u3| F1.J21458- tibh ,
R neb PR e e P U s o PR 18288 WY used
Sdhﬁrlnwasmtlo@uapOBhe t WBTHPG8r esdenes2dgditagngns showed

showed. unanbi ééll&hatlhheth@mfiﬁdr%%ﬁc%ﬁ&al by (5/8)
recogni ses FLJ21458 protein (fig. Omng to the

oVeYegIrieEdiesh rcﬁnatlhé:eplrlot@rr?lwwkilaﬂﬂ%eeﬁ | {55k % i g
was di ffuse and did not serum 40a) . the allow

unanbl uous, pr calj.zatio reasqn, a .
Eabr FtaeR R, 88, aRtadbeh, £f  Hlaghostic

mﬂndMﬂHbﬁdphuﬁxnnnindarntammmm|f|c cell line Snul6

whi ch expresses FLJ21458 endogenously (fig. 41B)

The cells were stained with the FLJ21458-specific

armiGep4d8 and (SEQt A Dalior:Rén a | Bodgnghi cragresivgnfzes the

t her dre ﬁ@elﬁéeﬁroﬁ@'hé%cﬁﬁ@gétfgaggg whether THC943866
FLJ2145 -specific anti body stajns the_cell nenbranes

atc3eashe wedRP§ ard |§@ﬂﬁﬁ¥ eﬁﬁdeﬁ%%a%haFe%Esz@§§HQ$ma
| agal d et idbt e sel [ SEgemipanaio \W0 , 200813 047863ch  enable

PCT/ EP2003/ 013091, - 112 Bi ti

SHRREE T Hat STRD %%8?%1‘-%“ o dusy b o4 oeg o8 KR enis
regpuesese s a cell surface nolecule and has an

'Wﬁ%ﬂ%&io wJe%tiﬁg%ﬁqyk@CHH@hdofﬁﬁ§h3866-specific primers

(SEQ ID NO:82, 83) showed selective expression in the

kidney and in (4/8) investigated renal cell carcinoma

biopsies (fig. 15).

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
extracellular 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
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5 Sel ective expression of this surface nol ecul e makes
it a good target for devel opi ng di agnosti c net hods
for the detection of tunor cells and therapeutic

nMabheds 470 7slhe el inmination of tunor cebts/ePbe03/013091
pronounced expression and hi gh incidence of 10

FLJ21458 for gastric and collhk ¢ carcinomas make this
protein _according to the inventjon a hi

. hly . o
i iféestlifng taPagrost i%u%lrhﬁl’f?ﬂﬁ‘é%elﬁrq"c&}%)rlk’ért.h TAPgCific
ld_'@ﬁi%ﬁ% taﬁmgrﬁbngotﬁashe lizventbani theddetteiod | salettive
| ssemi nated tunog, ce in sepum ne narrow.and. 1
urfFReE S SEAP™ hep]ﬁ%{%]g? i orsﬂfi)?' ng%gm a?gs i ot h%ggg?égﬁglly
byawedmd eof Rf- PCRhelt éspadidnionaliey pdssiebite t §LJ21458
tegpa'tsg%olti'?& e%’girnaacl‘i'ép‘éﬁéf ;4qmins of thLrggl_“é&@ﬁ cordhag in

. nvention as target structure for immuno-
disdgmesibs ahd ther apyctiyn meads asfcuibneefodd pestis. 7/11

antd1Redi 8 akt ais3 saddbinb0R8! | ¥e POSSADE® G AMPIAY in  the
FLJ21458 accordi n(tg’; to the |n\é nti on .gs vaccine éRNA

DA TG TS peptR des FLrar APRICERG TodmorSSpRer gt was
lﬁﬂhﬂﬁuﬂﬁ?pomieSotKe?ndtBn@&bL-n&dkated i pronein-specific
responses). This ingcludes.accor.di ng,.tq the i i
2§’§HrseosStlhoé1 deVél op()jcr?écr?tc 5t "So- éLg'I I g’&OglrarlaI?'l’ c%\ég%brr?%% and
wHiicter notluhate t heali-ol 09l cal Pactibeidigsof Fpy21488ecting

a e - .
S5, e PO eAI iSyhishany, dlmunizing sabbits.

PCHeEPZ003,018g91PeP ides TatR ke 5 UPES21988 REQRAGR D these
I pordediaand tunor tissues Normal Expression tissue

%@@rﬁfﬁ@ﬂcﬁ%&%ﬁw&ﬁel etal nuscle

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 FLJ21458-
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 Snul6é 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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Bioinformatic investigations 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 1is 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 1is 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.



carci noma Prostatend carci noma Col oni c7/ 11 netastases
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114 dains 1. A pharmaceutica
C P RI0DI4NY 431 gagent

composi tion,

whi ch inhibits expresgiypro0n3/013091

activity of a tunor 5 associ ated antigen, said

tunor-associ ated antigen hallhg a sequence encoded by

a nuclelc aci d

whi ch

is selected fromthe

rou

cFRBLe SnFLPR1438) expRRAsin 40 AAFH tissues
nuclelc acid sequence selected fromthe group
gonsisting of [SEQ _TO0 TD NGs: 1-8, 41-44, 51159, 84
1Nermatg 119, [E*BRASSiGR detfiv | Egpression
nuwdlkeiie aci d which hybridi z¢s w¢didmie nucl i c acgi/do
c % under sftringent conditions é a nucleic acid
WHFER-s—degenrate—with—315 res %Lt o t-he—hueleie
acmdebéllmﬁ or| (b), and (d) |a nuEdmnneaaacd whi ch i8/6
cggp nentary to the jnucleic acid af (a) . (b) or (c).
2——4Lﬁ%aiﬁaceu +cat bUHpUDIL|0n, bUlelbng i | agent
2Gkeilehat unor - | nhi bi ti ng acti vi t§sontisigeRli s sel ect inde
flof,se8L! s expreSS|ng or abnor mal {yr &XRHESSi NY a
tromor=associatpdantTgern, —sai d [unor-assoct ajed
attviogendhayi ngl a sequence emcode®H5F i€ nucl eijc  ad/d’
Wchats sel ecfed fromthe groupcgefisicala ng |25 of :
( a nuctertc gcirdwhichr conpri S€S_a nucl er ¢ |acl d
s€@iSAce sel ected fridh the groupPt ing of SEQ"4 D
N@gncl=8s 41-44, 51-59, 84, (117 cancinbi@, a |[part or
gerivative thefeof, 30 (D) a nuc%elc aci d whijich q
BeP8¥zes with the Tucleig acjd of 1:(a) under n
dtriiviegent cond| ti ons,- (¢) a|nuc|eircigmimd which is
C%%%Q?gate win ++ Ovarian nd

Thymus nd carcinoma

Breast nd Endometrial nd

ovary - carcinoma

Uterus _ ENT tumors nd

Skin _ Renal cell nd

Lung - carcinoma

Thyroid nd Prostate nd

Lymph nodes _ carcinoma

Spleen _ Colonic 7/11

PBMC - metastases

Adrenal nd Liver 5/8

Esophagus _ carcinoma

Small -

intestine

Prostate
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respect to the nucleic acid of (a) or (b), and (d) a

nucl eic acid which is conplenentary to the 35 nucleic
acid of (a), (b) or (c). 3. The pharmaceutica

C%J%'ow xlainmed inclaim 2, in wikehpbheoagentoo:
causes in ctlon of cell - 115 death reduction in

cell growth, damage to the" hb4|'nenbrane or secretion

of cytokines. 4. The pharnaceutlcal conmposition as
claimed in claim 5 1 or 2S1l24®@hich the agent is an

anti sense nucl eic acid which hybrldlzes sel ectively

wi.th the nucleic acid codin e tunor.- associ at ed
aﬂtlgeﬁ* Bf1a ﬁ?&@?ﬁﬁﬁ?&%eﬁ?PBgﬁlgéﬂBOSl T L5 T afheddent
in clawnic) inlorb2ts i axphéeshidheoagerttt iivd tgn @ht abadypor-
whi ch blnds S€l ect ot t S :
antlgeﬁ 6.° Lﬁ1‘§h%¥ﬁ% %ﬁtlg%ﬁd Wﬁﬁ%gfiﬁéﬁﬁéééﬁkd anélgen
in clahaving ia &hquhncheeag@dﬁdl§Yaa nucleic acid which

conpl e’E“é“sef’!L“etdtVe%I | 1l 3 AN RALY é’t’ﬁHsCf‘s&r{@Sof

selectively to the tunor- aSSOCIated antigen. 7. A
pharnac%ﬂtléhﬂ“&ﬁh%ﬁ%l??%ﬁ whpFhr FRPREI 8RS agepticleic acid
whi ch, rﬂﬂa’ngéﬁé@f@ﬂ fﬁ@he@mevgwupnebﬁasesla@ blfe SEQ

et GO e Delvegy o BA TRCEUE 002 11,

t unor - q&sﬂnuﬂtmmmmnaQﬁNerth&rgpb,sequence encoded by
a nucl e{ ?Rg 4 rﬁ@ﬂ(  d S &8 C%q.gﬂ'o'ﬂ%btz}lﬁilge%upw1th the

consi st a) a nuc eic acid conprises a

nucl ei owuglielc segurele &l ettdrl feomrFRNyreppritions,

ConSISt(ﬂg of SER14D:NGeid- 8whféh441s51d5%en%4at%17wlth
nd 119, a part or derivatjve t %ﬁ a nuc elé
C )

aci d WA TP br i@l 8 A Thclel Baal ofaR
under std) ngenhuededct hens, “(m)cra insictenplaneéntahiycho the
IS degenerg;e\mé{h ofs ect g ﬂyclelc acid of (a)
or (b) %%) a nuc ¢’ ‘ac ich 1s conplenentary
to the nucleic acid of (a), (b) or (c). 35 8. The

h?rnazﬁubhg§ha88U99§bﬁ'Q%ﬁﬁ%éﬂﬁ%dﬁ*’ééhﬁff%fﬁg7an'%gent
e agent conprises one or nore
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 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).

3. The pharmaceutical composition as claimed in claim

2, 1in which the agent causes induction of cell
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conponents selected fromthe group consisting of: (i)
the tunor-associated antigen or a part - 116 thereof,
(ii) a nucleic acid which codes for the tunor-

associ ated antigen or a partifhereof, (iii) a host
cell which expresses the tunor- 5 associated antigen

or a paathher eghucandn(im ickaliat gdowenp! exasadet weenthe
the tunor- associated anti gen .or a part thereof and an

HLA n5eeduMEmPIRNG O & STHETheCe i CAMEEIMSSsi ti on as

claimed in claim 1, 2 or 7, in which the agent

cognpri S ge n a
sglectﬁsb éﬁif%gykganwééﬁh#?%gﬂg%t % ?faf@é& in claim
d|fferénKﬂtdWoﬁJlaﬁnﬁheﬁQ@ agengehs, amha@ﬁlgp@spnnuclelc

each C%%qdlﬁqrﬁ%@oayw&épiegeéé§e§e<p\9@§§l fgcdi Eheragtleic
tunor- associ at ed antlgfns or ch increase the

amount 2619 CRFHEKELD W%éﬂmﬁEKQﬁﬁQQﬁﬂQﬁgzﬁﬂFlgen

di fferent tunDr associ ated antigens or parts thereof,

with a st _one of sai d_tunor-associated_anti.gens ,
26 haviE FIARITE oIy S hiel o coe Bt EneLain
is sel acted Quonhthehgcbumheonsgsmtngsoﬂul(a@tabody which
nucl ei nygl ugnce

sel ect godﬁ]f orrs:lgtlhe ar oug c%o(ne3|r§et| ng %Cas%% a[?ﬁ])s: en
1-8, 41-44, 51-59, 84, 117, and 119, a 25 part or

deg I vatgpe ﬂméafn?é)éeut(feala ONRH &S £t 86h da¥hbChimed in claim
hybri di zes with nucl ei ¢ _aci d of

stringem b%naff&l.c@nsth?c?gsnﬁuase.% SbRb LR gt ivating

?g?eneragt@w%dw wnﬁmlecblhast heebect e61laci b oftHen) tamor-
and 30 nucl eic acid which is conpl ementary

to the asrﬁfcqjeﬁq% (gc of°ta), (b) or (c). 10. A

phar maceuti cal conposition, conprising one or nore

(0?pon%phgh§§%§8Eﬁglg QHE%R S QURNCONSARY # G nPOaRf 'agent

r-assocl ated anti ¢gen or a part thereo
(i) a'udlei c Wi \ﬁrﬂ”blﬁ“* d,or Selagkgvely ‘increases

associ atied apbugen of 2ocRpllxkReredfween an HLA molecule
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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(iii)an anti body which binds to a tunor-associated -

117 antigen or a part thereof, (iv) an antisense

nucl ei c acid which hybridizes specifically with a
nucleic acid coding for a_tugr-associated antigen, 5
(v) a host cell which expresses a tunor- associ ated
gntlgeﬁh@&e@fpart thereof, and (vi) isolated conplexes

et ween a tunor assoclated .gen or a part t

and an (HEA ndt eEHFéelgalabcltqmﬂE‘ ggsoqﬂda?seg%gﬁti [ ©@himor-
havi nlg a%s%@ﬁ.;aﬁt@@i‘ antQ g@icaeded para niedeict,aci d which

is se ecte rom Loyp ¢ stip a _
nucl ei ¢ *adi'd ﬂh|%ﬂsg g ?ges g nhcl% r%%? g ;Ege tumor
sel ect ed sfacdratere agr@mmommsmaxg ¢the3EQ L/ PNOs:

1-8, 41-4A, 5}359?t§§ Iddmp élgdoétwég% pakheor tumor-

der|vat|ve t hereo a nucleic acid which

hybr i digfePakated h@nthgl%Feloéf a@i ®agft (dyeiser and an HLA
stringeieenditions, (c) a nucleic acid which is
degenerate with respect to the nucleic acid of (a) or
(b), and 20 (d) a nucleic acid which is conpl enentary

t ® .t he Theugdred ek ofa { ajomgdyitororf cas dlaifmbé in claim

phar n‘a%.eUtbﬁ%%Canq.l%lt QPCﬁS t(l"ll aléT? tl_nc%gwgrmse% OEWO or

10, in vhic e’ huclei €1 agi d of
in an expressjoryedtoeh 12 egnhe Qhaﬁnﬁéé@t?ltéé{?ly 1nhlblt

CO”D‘”'&;%’E f&{ al %%d ipcehaipy 8 OfF 1Q;Afmedich thgor-

nucl ei c is functionally linked to a
pr oot &S SBY A Th%nbh%?ﬁﬁceuwpéﬁp céfositF on®ash case

cl ai ”edsélrbdﬂla&én fBror cdQlsi nexprehsime hbiffeeddt tumor-
secretes the %gn ssoci ated a tlgen or_the
8n

t her eofdSSfcipte haFPREc & i WhtC CLease pgrr%é amount

ion
cl ai medbf ncompilexe8 dretk@eri NHLAI mlidmlllecastanél l[different

additi gnaldy. . LxpLesses anchlentol eeule il chhbidds, tQicn

the tunor-associ a ant | Igen o art thereo
118 1m:t Tﬁ@qﬂﬁfar@@@eu@ifcaﬂia%@nﬁdgﬁcﬁ‘@rﬁSé%ckqtzﬁ%@nltﬁrgens

claim paving 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 therecf,
(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:

(1) 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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14, in which the host cell expresses the HLA nolecule
and/ or the tunor-associated antigen or the part
thereof in a reconbinant manner. 5 16. The

pharmaceuti cal conposition asclaimed in claim 14, in
whi ch the host cell expresses the HLA nolecule

endogeneuslytn 3¢ &7 pabie tpakEceuti cal conposition as
clained inclaim 8, 10, 14 or 16, ir}ﬁ/z\hi %h thhe host .
cell i<i¥n a&nt PREASHRESemM it tel 13CR. Mg hybridizes
phar maggldigalcadQRposiithona asnied be hed ddi | aicdints ¥ér a

in which the antigen-presenting cell is a dendritic
cell o ugloﬁa&’sg&ﬁ‘gﬁéc.ep @.n%fﬁeenphar maceut i cal
conposi(tvlonaas kbatneddlnl anyhieh clekpeegsed0 @nd tumor-

13-18, Sl oMisGh 4 'é%till%%tn Hl la 204 SOOI gy ative.

20. The pharmaceutical™ conposition as clainmed in claim
5 or 10vin igeletacheamlibmsy Petweemndckngr-associated

anti bo@nt iger2br Thesthardmed Gald GomMmas idredsle,
claimed inclaim 5 or 10, i.n whjch thenan.tlbod is a
chi mer iS@36t  tHOREAPSEQCARTERodF  C 385D Naffnd sequence
phar naesitdddsal spnposiddlen asaclai medchn icd aseleSted from
10, n&yvk\@ cé;gr.otut_h?ecaor}#i%o&% S, A fragnent of a natural

anti bo pharmaceutical conposition as . .
cl ai ned@n & aiurlels Rokd hich opnphisee anhipeéayci ¢cid

coupl edsdfy e cd NS AREUMA Cf A HE19GNGSELE 8888 st2fg THESEQ

pharmaceut 1 cal conposition as claimed in claim 40
10, in MhiBAStheldht i déndéd nrtwit agf*d -111?9 and f19, a
CONPri SR8 e GG ifvd -tk syt | guous  nucl eoti des
of the cleic acid codin or .t.h unor.- assaoci at.,
ant i gen(HS 75, R Sitar tiwé%c%o%lﬁ'ggﬁq%&ﬁsas With the
cl ai rechuidlaainy aaifd cdfai ) &iradek 1Q:digent worodl thens,
t unor - socj ate tige the:part .the fth
pr ovi de@‘:s) bya sallngdg%la# rra%%ﬁ icg lg% cl)éi t ?gﬁfengirr? S tc‘)dlt
VHC 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).

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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nol ecul es on the surface of cells which express an 10
abnormal anpbunt of said tunor-associated antigen or
of a part thereof. 26. The pharmaceutical conposition
as clainmed in claim 25, in wyg ch the binding causes a
cytolytic 15 reaction and/or induces cytokine

rQEeaSQhezbhéyﬁédéﬁﬂﬂﬁﬂkﬂﬂdM§ﬁsﬂEMHKNﬂéléﬂbﬁme@lahnedalm
in any_ of c¢lai further co

is
pharnaééutléﬁlIggéEEepY%%lé“%%ﬁrl n&F@&egﬁeszothe HLA
adJUVaﬂble&&ieThEnﬁhatnBtﬁkﬂIﬁuﬂonxxﬁxﬁnﬁammdasntlgen or

clai me |n c| nﬁaiof n whl%%cg%%f§y %gbné§

saponi Skite or A °ch I'ne. 25 29.
The pharnaceutlcal conp05|t|on as clainmed in any of

clg ms T:l'lezgmavf?daqéd'ﬁycatle dsgshd ofiddeas teeal meat iAf cdaim

di'sease characteri zed bg expression__ or abnor nal
§

expresstdn dfm aWhdedr - 588ochatkd C%&ﬂznﬁ%&ﬁﬁ§s?ﬁ) thge HLA

phar maggiitd @l e COPOSeid@N@s clainmed in claim 29, in
whi ch the disease is cancer. 35 31. The pharnmaceutica
conposition as clained 29, in which the disease is a
| wvg t umy phﬁﬂmanéntiaﬂﬁwcompp$ﬁt$¢mt@stqh@imed in claim

mel ano %OCOIP{I mg\ﬁ_, ! 1ngav§ﬁfélr? tt:'ﬂ'gmhoﬁ cell is an

pancr ea 1c t"dnor | rena
carC|ndwatDge@rmeeﬁ¢@©1n@a¢%lhona a - 120 colon
carci nona or a mammary carci noma. 32. The

phar maceutical conposjtion as claiped in a

,_of, .
clld s ThS Ph3 G H tHe FURDPS H5E0R: 3Fe8TélQﬁFli §@nclaim
conpri se®, animwhd cCi @heeqartteesepeetedtifigonee¢he is a

roup con t f.SEQ ID NOCs: 9- 45- 48, 60- 66,
85, 90- 9Sa§b%n§o§?lfo§% io%?ciigb%g%; 118, 120, 123,
124 and 135-137, a part or derivative thereof. 10

g A fﬁé‘oghgﬁ Qh@% 3LAg caong} onq%;oﬁ:hagacalearﬂnze%ﬁ BY any

expreSS|on norna expres f unor -
associ abédcaaimges, WH cmdetdoed cobprigbgh the host cell

is nonproliferative.

20. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody 1is 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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(i) detection of a nucleic acid which codes for 15
the tunor-associated antigen or of a part thereof,
and/or (ii) detection of the tunor-associated antigen
or of a part thereof, andlof;§ilii) detection of an
anti body to the tunor- 20 associ ated antigen or of a

part trEﬁﬁﬁ&l@@Qlora(lVke@@%@%@'0n<£ﬁ Cy$0$@X|Cc@htIguous
hel per eséﬁb are speC|f|c to g mof - h
associ ari‘é ?ﬁ"’r%%% 8 gHieitfer &6t |nc% ing' for the
b|oIoglmwmoﬁ%ﬁﬁﬂdti&xédu&mkig@m)a patient, with 25
sai d tunor-associ ated anti gen having a sequence
encoded by a nucleic acid which is selected from the
gridup bresi shangaocéut{ayla anrplosiicd iaei dashicdlaimed in any
conpris icg a seguence l e fr th -
group égﬁsﬁgggﬁgg ¢ %hg @?D?EKB 2 ?B%%h44@ﬁbl_§8mor
84, 11723S%0Riah99, aatasﬁp cs?r dEPPvéﬁr\Fe theFeef, pEpvAded
nucl ei Cb@cedlwhlp}{hﬂwéﬁémml chiﬁpbbetleucl @ i AL ’do MHC
of (a) ﬁg trlngegﬁ condi.tions % ﬁ §C|EIC aci d
whi ch i%8° %?a? BhSUBEaFPESBECECL 55t HE1Glc FEPEeSs an
acid ofaﬁm@rm&l(bﬁwu&ﬂd ¢fl) saiduct encrexssioahatddi sntigen
conpl e t al e ic acid of (a), (b) or (c).
34. Thggﬁe % §s£glgh%%%£fn claim33, in which the -
121 detectlon conprises (i) contacting the biologica

le yhih ﬁgrmgeé{%l&mCbompeg&%eﬁca&l ekl helio ltnh%lalm
nu eic aC|d Ing f unor - associ ated anti
or to thes5 partvhheReothet oPEREIRGNDF2HSSSCi &t eFY olytic
anti genr@ictibe padyothengotest oytbrinat rbddyser to
the cytotoxic or T hel per |ynphocytes, and (ii)
detecting the formati on of a conpl ex between the
agght itk t bbammekeutcigeild aympdel oot 230 alegimegf , in any

the tungg- assgféfﬁgd afigen or ghe part tlggﬁ5¥ISlA§3 a

anti body or t cytotoxic or T helpe Iynphocytes
35. ThePhRERBECHSL 6P AL Hed a0 BILADHe33 GRTBWET | napfyeR  an
adjuvant.

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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15 the detection is conpared to detection in a

conpar abl e normal bi ol ogi cal sanple. 36. The nethod as
claimed in any of clainms 33-35, in which the disease

I's characterized by expressipn 20 or abnornma

expression of two or nore different tunor-associated

ant i genso st ddr MH i A8t & trhDiima ©P NGH T SESorfkel ect i on

of two or nore nucleic acids coding for said two or

nore different tunor- associated antigens or of parts
thﬁ%eoﬂnmﬂepb@rmm@eﬁsloélS@bmpbwutoxwmnas dilkfieeentin any
t unor (o] nt4.gen artgeth . ;
detect?%ﬁ 0 %?%%; A %%dregantlbogﬁeskglndﬁﬁﬁgg assoglated
two or mnﬁxgemhC@@Péhﬁeﬁuﬁﬁré@@é@%l%ﬁkﬁi%mﬁv@@ﬁg eelested

parts H@rﬁe@&eogr@l@;se@éhgﬂs@ingw@foswom QpLot 0Xho, 45-

or T 30 hel hocytes specific for id

nor e ?feggnﬁ tggé é@%é@vaﬁég)éﬁpﬁgehég %66Thgll 116,
met hod g cl aiped i p23py oP4¢l abne 33386137n whiphrt or
t he nuclelc acid or. the part thereof is 35 detected

usi ng a>pot YAty 2ot FEESPF bbe which hybri di zes
speC|f|caIIy to said nucleic acid or to said part

eOf ﬁ%&q%@ o@ehq%%ngﬁlﬁhwdn%k agéabﬂh§thbglzed by

mhlch g%e - I'eoti"de probe conprises a
sequencexpfe s 5on dbht|§RRREm4ﬁuﬂ%ﬁﬁ4Qﬁ§%Qﬂ tHe a tumor-

nuclelCa@&bélgegangntigén;hﬁhlénnmea§§@0tampﬂlgeblgen

5 39. The nethod as, cl ai ne of cl 36,

ohoh 11 mocierectitn BE Pneuai ¢ el TSR 28uel” for
det ect ethdyt ord e€i s yet yataapl afiyl ggn sardofivel gact ahieteof,
or Salqgf t thereof. 10 40. The nethod as clained in

any of 33-36, in which the tunor-associ at ed

anti gen( ID beddeeetied oﬁrthhetpapm-ahep@@ﬁtadeamﬁl@en or
conple 3? eqﬂg 5 41. The nethod as
claine al m 40, “TH Wwhi ¢ e IHC nolecule is an

HLA nolébh1b daQeC¢h@nnePﬁoda§s en&iiRedYi ntany toe  tumor-
cl ai ms 33361 A 40 Aden | & WoiE CA @&ﬁttuﬁr@feaﬁs@@da@gd

ant i gen of, 20,Lhe part threof s dgteeted oI ng an o) oo
lymphocytes which are specific to the tumor-
associated antigen or to a part thereof in a
biological sample isolated from a patient, with
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).

34. The method as claimed in claim 33, in which the
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bi ndi ng specifically to said tunor-associated antigen
or to said part thereof. 43. The nethod as clained in
any of clainms 33-36, in 25 which the antibody is
detected using a protein or 10eptide binding
specifically to said antibody. 44. A method for
deternuaitagtﬁagress)&mmseeourse or onset of a disease

h t db '
ot i - ot Ah B B e 0 S1RECR Aot RAGPES AL 2 an
moni t okigeg ta whampl é ifrdem spe quiatdi et wwhoo hialfse sapgleic acid
dlseasgo%lnghiﬁﬂ§g§9 eguﬂgr g@ébbﬂgtéblaWEE@e%md} to the

di seas respec one nore paraneters
sel ect ®drir otﬁ@h%ojér 0@9 g céH@PHPﬁ@OGFatF?) gHetgen or

?Hﬁg?tggf nﬁ%k%hct%%k@owh|cﬁocoﬁﬁ§ f@htﬁbbay or to the

soci ated ant] rt thereo i

the amSyeteFithée% Jng‘leq“&’ &Ygtpé’d?cé’ﬁi gef" dz)r og a)

\%l!rt ht h(qugof detewt?ang( ithe fdemanboumtobf aantinpbdkebetween
iC nd to, t t upor sQgil an n t

part t%@r eofagea{hd dm E%’Z gr?rr%%‘in of %:étggl y??c gh@ part

cyt oki rtérerreelcefaerige tumeri—ssmcehtaﬁea@ﬁé@reﬂ ©f ofhg part

conpl & H¥¥ cf%é*ﬁ%él ; 355 0ch &t 8¢t A6k 98No@r Tahelper
part there nol ecul e, said

t unor - dsslﬁﬁiQﬂﬁétdfsa-ntl gen having a sequence encoded by
a nucleic acid which is selected fromthe group
Cc e| aci d ,whi_c

consi sting o
i e Qe e Lad BRGReE) S8 G Trom 1 ReL gP sl Whieh
consi stilyg odetSkfFidD NOs: deﬁpaﬁ&d44t051d59ecg4on111n a

and 119, c@%ﬁ%ﬁe Ql o deri té]hgg}_ efmp{d) a nucleic

aci d whi i dizes wt nuclelc acid of (a)
under stringent conditions, 15 (c) a nucleic acid

%h 'Tsnéjexgggﬁf)ét %(sW')élfbln{ee&pfﬁt ah9 to’fe Augigs c38e8d, in

a) or a nucl ei c acid which
Conpl eneht @l ythe theSeFiR| éfc C5@1rd'acd:fer(laz)e %y &P‘P(rassmn

20 45. Jhe amhad 1ase£h aé sBloh N of atma44>,r Whoch different
conprises determnnin

th
sanpl e %‘Emo"é’???%ﬁfl?)tb?%t al%%qt%rel%ﬁe%e;ﬁ%ésh a ur{:hr%tetecuon

sanpl e @amp@rises 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
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second point in time and in which the course of the
di sease is determ ned by conparing the two 25

sanpl es. 46. The nethod as claimed in claimd44 or 45,
in which the disease is chargcterized by expression
or abnormal expression of two or nore different 30

tUer@%&?%iu@_tl?@tﬁ@%i ?_ﬁfb‘btean@'oﬂl@rﬂ\@d'ﬁpa?%cfwﬂdég of 6-50
conprises nonitorin | . e a u (0] O nor \
nucl ei an&ilago%i%??%d%tewp%? ggi ghﬁm&“&%ﬁrﬁ eaCl§ coding

di ff er gntr theDrumdsSeGisaicdd tant agpedgenr. of parts

thereof, 35 (ii) the anmount of said two or nore

di fferent tunor-associated antigens or of parts

t Bér.eofThe (metlhod hasamdanmedf inwoamy @br e l@imishodBedd, in
whi ch  hiing tongai g, no; or Jore di ff@lrl§ntpatwmthereof is
associ ated antigens or_to parts thereof, "and/or - 124
(iv) teetaesest by tSOLOFtHOREY cyahifwing said nucleic
cyt oki Rerilelgadand baael lthemdiagh are specific for

conpl exes between said two or nore different
tunor - associ ated antigens or of parts thereof and 5

MHAQ .noITéeul st hdd . ashe lestdedd jas ghpi wéd dlmiargy 93-36, in
cl ai ms 4ﬁl§p’t%3 EﬁﬂbShaEQScﬁﬁEgata%Eig%% nus! gk C gaglted
or of the part thereof 'I's nonitored using a

pol ynucireothelepadtprhigaentti Grechybri di £ON iviteal py MHC
to sai jc acid or said part thereof. 48. The
nethodqggﬂgﬁgsked in claim47, in which the

pol ynucl eoti de probe conprises a sequence of 6-50 15
cant. guaiss mucheat isdescDiihd@ AuclE iLimcid, cddi nghiébr the

the tu -associ at ed, ant i 49. The net hod as

cl ai negB{(h ‘b"falei:llaﬁ it gﬁfr}sﬂé?ogliencumv%i ch the anount

of the nucleic acid or of the 20 part thereof is

Moy t or, b cti.v y-r$ﬁpl' yi i i §3@8kd and
orﬁs'ai &qgear%{eﬁﬁégetgfs: eé&(?.l e %rlftlet hgg 3’? S?g%%leﬁ I n any an
of clai4f-4U4- 4én i whighi dhe héumAsOAESeFipked antigen or

tunor - a880CiALRd BRELEER 255 Oliedfedihel Pasinghedgofantibody
noni t ored using an antibg? binding sgeciflcalty to.
sai d t prding = specifica ¥ to ai tumor-associated

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 oOr
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 sald disease or 1is suspected of
falling ill with said disease, with respect to one
or more parameters selected from the group
consisting of:

(i) the amount of nucleic acid which codes for
the tumor-associated antigen or of a part thereof,
(ii) the amount of the tumor-associated antigen

or of a part thereof,
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associ ated antigen or said part thereof. 51. The

nmet hod as clainmed in any of clains 44-46, in 30 which
the amount of antibodies is nonitored using a protein

or peptide binding specificaldy 1o the antibody. 52.

The nethod as clainmed in any of clains 44-46, in 35

whi ch theiamuHe ShoGyt Obyt |a<}ltﬂrbc$dbléﬁ<l peierl @asidncd the

cells |s noni t or ed resentln th
conpl exUBEERESS OtcﬁéLéleﬁin%P% lé?félo@ £€8d Ga ki rifh%rr e and
part theweokh@nmmnmﬂ%{bfrmymmiymﬂc -of26yt6Bindheeleasing

ot hod s AL LA ANk ofofl e 30538 AEH pecusen

47-48 and: nucl eot
t he anttuh@odylmqmw@tmdoraralmu@‘e dreape Ebﬁre% and

| abel e n!nM@Cdeh%QE%Qh% MBARE" - tBflor IRSsBBL B@ddaSantigen
claimed in claim53, in'which the detectable mar ker

is a rAGiVeact ideSPRALRRES o?nﬁﬂdeéobé(nz%/rﬁ‘%?]rﬁ%?(e‘iml§5""hwh

The neh@@e@%cﬁ:'e@ rf&d;m rtr@ngx@‘upzlcwmsﬂr@ ofi:n
whi ch the sampl e r| seqc, bril fluid and/ or
S, P& Hi et

tissueﬁ I?@F%_h§%%a%enchelc acid
char actserquaettebys e lexpress sf oom orhabgooup| cexpi essngnobf SEQ

a Lunbirp 28500t aleg aptlgen, L TRENOG LOMPELECS 19, 4

adm ni st ratron d phar mateut’i conmpositi'on as
cl ai nedant ayy defrigtadiiime Thexeafai d tunor- associ at ed

aﬂfL%ePkﬂagkgggﬁﬁ§$ﬂH§n?ﬁn%ﬁc%@ﬁ@hbyh@br?@ﬁ&%%c aGitdh the
S 'S ed fromthe group consistin

nucl ei AUcisd Attt nphd! éfg“ ’gtﬁ:q%rbgeébqog %ltlorzs'
sequence)selectgk Tgiom tdei gr oupiconsist i dggeheBEQe | Bith

N@: 4 4 7 1 , . rt
deri vatﬁl’s&et%efteoo?t]he( brsucglénlucgljaecflcaazra}%:jfl d(]a\%hl&h Y, ala
hybri diz8s wi thu¢heicnacléi ehdcihd iof ¢enplementary to the

string clceoﬂfj'&él‘%{‘sof 3&(0) 1) M| @éc acid which is

degenera

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-
associated antigens or of parts thereof,

(1i) 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-

associated antigens or to parts thereof, and/or
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respect to the nucleic acid of (a) or (b), and (d) a
nucl eic acid which is conplenentary to the nucleic
acid of (a), (b) or (c). 35 57. A nethod of treating,
di agnosing or nonitoring a digease characterized by
expression or abnormal expression of a

tunor - g3s9ci atird aiduERn, owhi elo MBhoflogenPEyEBSytic or
adm ni stering an antlboq¥ bi ndi

n Q said e
FunDr - SRR Tt gE of L6 ldSpalich R TResEbic for
and coupbmsléteq tbetapenti sabd diagnosti cmoagentifferent

sai d tunpor-associ ate ntigen_having n
encodedt%@oﬁfﬁ %?%%%9%§i8“3ﬁ98H§i§@ §§ §%$§%§f§§%¥?%g and
group cdnSimselagubés.5 (a) a nucleic acid which

conprises a nucleic acid sequence selected fromthe
group consisting of SEQ ID NOs: 1-8, 41-44, 51-59, ,
847.117heafep el as Farirge ddtiaYi 0 (H&I@ 44 pjoa 10
nucl ei gracgd whechintydird dbzexhw t HutheiclGiaiut! eikc of the

acid of (a) under stringent.conditiaons, (c) nucleic, .
aci d \Mﬂa%ﬁ)igh%]é@% er-at gm%%thor?%sﬁg&pgt oatﬁngﬁE elegtlde
aci d ofprce orwhbh and/(m)dizearicl epecafidanhiych i said
conpl enent.ar.y. to. .t | ei [ ), (b) or (c).

Co D TR 1 %y ML R che rﬁ‘%‘, 50 or 57, in
whi ch the anti body is a nonocl onal antibody. 59. The

metdhod gﬂnémss' i3 ChBlM&AR. 180 Orai®y. 47D 120 Whi&h the
the antibody 1s a chineric or humani zed antlboq¥. ?O.
The metdfdd B Qo ifa) PRORE aFRTRI1SE6 & TFAUGHEE WAt cf >0

the antd hWydsusd hhanesides arfnahy alucS @anbebadyoding
61. A nethod of treatiqg¥gﬁﬂgt'ent having a di sease
on o

char act’&Hi 26t by Eprd aBhorhdl - expression  of

a tunor-associ ated anti gen, which nethod 30

COMPIi S ALinb8MAM N ARAPLE 6AY N dhains 44-46, in
i munoreactive cells fromsaid patient, (ii)
cont actilhiclsatbes apPenti o athpsnugdpic 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 wusing 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 1is 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 <c¢ytolytic or cytokine-
releasing T cells 1s monitored using a cell
presenting the complex between the tumor-
associated antigen or the part thereof and an MHC
molecule.
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expressing said tunor-associated antigen or a part 35
t hereof, under conditions which favor production of
cytolytic or cytokine-releasing T cells against said
tunor-associ ated antigen ar @gart thereof, and (iii)
i ntroducing the cytolytic or cytokine - 127 rel easing
T cells into the patient in an anount suitable for

lysing cells expressing.the tunmpr- associated antig
o¥3a parne tﬂ%FEgﬁ, i FlAdmEe  48sotht & aftifgdls 57-38,
havi ng 42-gequence’engodedndy a W+ik) ei ciaci d witiicdh i sthe

sel ected.from.the.gro consi,st i ‘a(a) n L ¢
acid wﬁP& n@&%ﬁf&§g§ gﬁﬁﬁgTeﬁ%“%d¥%tﬁ%%ﬁ%bn%ﬁesg?ég%eg oF
fromtlpepgriciep condihst i ngléf SEQlabPlRGs:in- & detagtable
51-59, 84,117, and 119, a 10 part or derivative
thereoFt Pﬁ) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions, (c) a

n%q:.ei @k@CixgeH\l:c%%h alsS @Jeﬁﬁ@daga Witdinm respeah twnide the
nucl ei c, aci a) o ,_and 15 ,.(d) .a nuclei¢c acid

whi ch ﬂ??ﬁﬁﬁé%ﬁ%n%gfge§olfhea AR H S SPr%Sf,Or an
(b) or enzymiG?2 makdkemet hod as clainmed in claim6l, in

whi ch the host cell reconbinantly expresses an HLA

mol ecul e 20 binding to the tunor-associ ated antigen or .
td% phe naehedf aselatmedeimodnys ofl £ kadng n3éragtm in

62, inwhigh ¢he sgﬁélec%bhf%ﬁgggeﬂﬁﬁﬁlYfP%ﬂﬂe§§@$o@nbody

HLA nol ecul e 25 binding to the tunor-associated
anti gefi6tS4% a part thereof. 64. A nethod of
treating a patient having a disease characterized by

b B T
i dent i fesipue ssimucl e atircbnatd lch exprepagiressaf by tumor-
cells %ﬁ%%%fg@ mﬁtg%§ L g di seggecn Sahgtﬂggle!%dﬁﬁﬂises
bei ng selected fromthe group 35 consjsting of: |
administration of a pharmaceutical Composlition as
claimed in any of claims 1-32, said tumor-
associated antigen having a sequence encoded by a
nucleic acid which 1s 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
expression of a tumor-associated antigen, which
method comprises administering an antibody binding
to sald tumor-associated antigen or to a part
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(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, - 128 - (19¢ & nucl eic acid which

hybri dizes with the nucleic acid of (a) under

st ri ngemle re@Hidddnfoudidd adue! eher@sedt bi 6h dsagnostic

d t th . t toth | d of
(0): afd8 ) F el SOATE GHATET s onehentars s

to the seueneiec ariabded (Dy (D) rmc.‘(@:)c; (aq:;d which is
transf ecti facid or a
part t%feérlee%%e%(l ||tm %: L?Vidl%t e transfected host

cell fda) 1@ expstlesis] @rﬂlcﬁ whad @ neRMRF ES@ei @, NEAdeLFvRCcid

i ntrodugbhgehhe bestceek! srem 8Ree Eb@@tcohBQBEQEgIBEOSEQ
t he patlent I n an annunt SUII$P|§ ﬁgﬁa5|ng tff

i mune £BspBifse todt hé lpdtiiren 9 @ﬁs ci &'&d

M1th th@aﬂazgaﬁ@?riﬁﬁﬁ5veTbneﬁebhpd as clained in

claim®6 iC t.her _ copprise ent i.fyi an

nol ecul préaseﬁ’tuicﬁge qhg%rwh&g oci g E) Ol{aE:Lntlger‘ﬁqlgrlﬁlcathe
part ;henemé;c act.d bfie (hpstindek| séxpngesingonpdgtions,
'dent'f %?)fgﬁgcuégléndwﬂfgﬁenﬁbnngB@nerate with
t unor - a SOCIate antigen or a part er eof The

met hod assekaknia ﬁhecnapﬁﬁeﬁ éFlQSOflﬁaWhpéh (b peand

i mune &ﬁSDQﬁSﬁuépépél§@§dadﬁﬂaﬂ|1§e§@g@§@m@mta£§ aoT the
cell response. 67 ThE ge 2 ?s in claim 66,
in whi cRUCRELC Afife OfedfdnséP &ell response
conpr|5|ng producti on of cytolytlc or
ki -rel easing 3 e i ch arn ecicfyj c.fo ;
hogﬁlceWFgﬁogré§%n }ééﬁ%i %? nofﬁggs%gfaﬁgd 01957, in
ant| gervloicla tpae tant Heedwfivra speedtlendbrarieipedpf
the patient which express the tunor-associated
antigen or a part thereof. 35 68. The HEEhO%
¢l medThe BAYhEF Q@i phaEied7in Flaim 0 or 57,

in

which the antibody is a chimeric or humanized
antibody.
60. The method as claimed in claim 42, 50 or 57, in

which the antibody is a fragment of a natural

antibody.

61. 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,

(ii) 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

(1ii) introducing the cytolytic or cytokine-
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whi ch the host cells are nonproliferative. 69. A

nmet hod of treating a disease characterized by - 129

expressi on or abnormal expression of a tunor-

associ ated antigen, which aretyod. conprises: (i)

identifying cells fromthe patient which express

?Pn?rnﬁbﬁégﬁﬁﬁbsipfchQﬁ#ﬂHﬂoaﬁﬁéﬂﬁﬁﬁﬂbnﬁ ant ixgeNamount
i) isolatin sampl e of said.cells j

cul turPHgt §é % c@??gQXﬁﬁP%|9? ﬁtr%%ﬁﬁﬁéiﬁ % Fh€el Famor-

into tbes@a%gegﬁlahtﬁyemummnh pairtaldhe rfearf ,t rsgg@r tngor-

an i mmyne response to lls, [

t uror - A88SEGHA(E gﬁ{l e“rééﬁ?ﬁfagséé eﬁggeeﬁﬁf (f%)by 2

a nucl@M@leacldawhdchWhSCbel%%teﬁﬁH&Qﬁﬁdtuf%?ﬂbuﬁhe grOUP

consi std g 5 qﬁng(%k .2 nucleic acid which conprises a
nucl ei c a0|5 sequence selected fromthe grou

consi stligng & NoEdeiPD agdsd Whish 44empRr183s 5y, n%ﬁgeii7a01d
and 119ge ueﬂ@éts@legﬁédvﬁtbmethBGQEOEp ébhsﬁsﬁMﬁbebﬁ SEQ

3ﬁhgrm2t§h brlﬁ ﬁ%ﬁg g 1(§#C|%éucl g aéf’ a)119 2

m?i?h |padEgenedarevatihe tbspect,to the nucleic acid
0 a) (s I m
Aeatary b thQ) g %F &g & y?@1@q S w1th).the

conpl e nuc elc acid or
25 70. ﬁhelﬁech@qlésoéléaheunﬁﬁraﬁyréﬂg@nauﬁ@néstegnsr

in which the digease | Sa&aiCefnidl- f\s”ﬁi@@@n@ﬁ:ate with
i nhi biting the devel opnment of cancer _in a g (bg 54
ti

whi ch nBERBECEORPr tE8s HERPAFsRELPANGE302aN©
anmount @ﬁ)aeﬁh@mﬁﬁéﬁ@tb@aa weARPOSi 4 | edmpbendmtarg tn the

any of cla ns The had claimed in any
of cl ai AEC §l?1acﬁﬂ %h (&h t t)tum)at%%nssociated

antlgen conprises an 35 am no acid sequence sel ected

9-1
P 0T 040 oL el SEOUDMEET IS e e

8
120, 1dmst 19allapgcembingntly ﬁﬁHrQﬁs%ﬁn?%aﬁPeemOlecule
thereofpindfldP to the tumor-associated antigen or to a

part thereof.

63. The method as claimed in claim 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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73. A nucleic acid, selected fromthe group consisting
of: (a) a nucleic acid which conprises a nucleic acid
sequence selected fromthe group consisting of SEQ 5
I'D NGs: 3-5, a part or derdvatd ve thereof, (b) a

nucl eic acid which hybridizes with the nucleic acid

of (a) (wnden Shﬁbmg@at @@mdntwamah (Bybeiguekei cwaehd the
whi ch i s degener at res ect to.the nucleic, acid
of (a) BICEHIC antd 19 S et frfefh g Bhe,

conplenenta@y1nmdﬂy1cru&dxd(:whmmhofl$a)deg©meoatéc)w1th

74. A
polypegfg%éégta€5dthgmﬁ&glgfgegcigr%ﬁsgéPtSkn Bg and

selectdd)fr@mﬂdﬂi%ﬂ@u@ct@nghéﬂhng&ﬁcqmﬂéqq§ﬂ&§¥Y 4@, the
and 12- &&cléleaéélgroﬂeQérat'H? there E . 15, A
SIS

reconbi nant ecul whi rises, a
nucl ei diddi d BRI EEHENT nachash 732 thysakd ppgleic

&ECOE‘OI nany @NAanPbEQU{:Be:aéoﬁ laimed in claim 75,

ic S .a .vector reconbi an [NA, ec as
clalnedlﬂﬁ'cl%H%Fu%%n%G h? mﬁf%ﬁs E%ectogglks g eT1%% for
viral vegpeesstoa obastédi ophagéc ZBidThendeconbi nant

DNA ol & c"t}l & AS &8l R 'ﬁeanglo%ft BB 63 7hn WRik¢hact

furt her TRRRS expressi on control sequences
controlthﬁgeeﬁpné§§|@heopathéntnaéléPcaQ@P&t 7gitphde for

recombi paRL DAL FD! eIl enasinel ai d@sbnse Chkai Mhe8patient’s
whi ch t he_expression contro% nces are 35
horrol 0g6@4 L6r 2RECEFEIFGG0lS tg%e hGEPECe acid. 80. A

host cell, which conprises a nucleic acid as cl ai ned

06 S I0g20 0 0 [ ST IAT TN AP SEULE S s
cel | ammmim@bl A den&ilfy80g wiih c MHCE m@h@@ulg@nﬁm@@éltlng
a nucl ej,c. euyq%gyyyg%§¢&%ﬁh%ﬁ E%éi gH'Q%P'% PaBe. thereof,

protei n or s éncoded g
with the host cell expressing 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 1s 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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nucleic acid as clainmed in claim73. 83. A protein or
pol ypepti de, which conprises an amno 10 acid
sequence selected fromthe group consisting of SEQ ID
NOs: 10, and 12-14, a part_ofpglerivative thereof. 84.
An i mmunogeni ¢ fragnent of the protein or 15

pol ypeRptis3e a3 ofl aloFed abRoghdilm 8%p@es830on850fA a  tumor-
fragnent of the protein or pal ype F as clained in

i,de

cl ai m 82s¢cigdeduiindst I5nd O CRMPEISIRSGr or
hurra_nf _amt): lbodweraﬂiﬁﬁing‘\n agar , fweinch thiendpatient which
specifica to protei n_or ol ypenpt,i de 0 .

t her eof?xgﬁ%/ﬁspﬁg)f‘&rﬁ‘a r a%%?@g%p%égdgc%eei Egﬁlgkc% Sg@%}%ted
a nucl eactaged, selected fromthe group consisting of:

25 (a) (qiﬂuclﬂ&ﬁiﬁ%wlgﬁgmf%m duci gj ¢ acid
sequence selected fromthe group consisting of SEQ ID
NOs: 1-@il41-aultwning sgid qaklsampdig, a part or
derivatimg t hegesddud g asayeal ellaci dnvbi ¢he patient in
hybri dizes with the 30 nucl elufg aci d of%éa% under .
stringeff c8RGLREonSUN@PIE ndd%i 5t feh B tmmune

degener atepvhtb respetie t acdhks huckeid atudoafagapcirted

(b), and_(d) _a nucleic aci ' [ I tary ;
t he nuepéiléegcir}‘aa%*n?a)a, %%%%ﬁg?c%.n%%@g%ghgaélyr%tlelc
as cl ai seddi whilci m 86selachhficirome thg ogepHpoconsisting
]|¢ool ypeggkqle conprises an anmino acid sequence sel ected
romthe group consjsting of SEQ ID NOs: 9-19, 45-48,
60- 66, &9, gb-mclaipp-aexd whigh CeBBI1§eE, alfil-cifé,c acid
1ﬁ8, 1$@eg&33Cﬁ1§éle@ﬂddl&iomlaﬁe arpapt consdertiivat iofe SEQ
t hereo The_agent, as, cl apned,i n gl ai 6 aqr, 87
wn ohCi 40 g e 2o %‘Eggggenstc‘l'as?ci:?ai oo, a
cl _ai m _8§aritnowhide!niwlaeivan_tthbareybfi,s a nonocl onal ,
chi mer i G, 00 DUTRMZEG A PODL Un @ HyRMEYeLT Blth  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 1s 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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90. An antibody, which binds selectively to a conpl ex

of: (i) a protein or polypeptide or a part thereof

and 15 (ii) an MHC nol ecul e to which said protein or

pol ypeptide or said part thergpf-binds, wth said

anti body not binding to (i) or (ii) alone and said

pratei i eludeiypertide fgidr ancodad tye agpogh eténsisting
acid selected fromthe group consisting of: 20 (a) a
nucl ei dci d whi ch conprises a nucleic acid sequence

sel ect gd)f r amnbuled egroo e icbndiisth nopmgdr iISEEE 4 DhiNGkeic acid
1-8, 41-44, 51-5 1 n 1 . QF .
derlvatlv%u?%e?e%$l§f%?&agﬁ%@Igh% irogpmggﬁﬁlgElng ot SEQ
hybri di ZesN@&t h3the a2Banucdei deatvatove (bheunaér

stringepyy candipti-gRs.c (gLid Nyelhehc ﬁ?bglﬂﬁhég I §ith the
degenerate Wth respect to the nucleic acid

(b), andu¢hsia ﬁﬁt@e@é é%?duﬂﬂ?EhSF§lE%ﬁﬁFeﬁ%ﬂ?égﬁgPB'
thte' bng@)el & agiuk1dfid a)acid) gv(gliloflﬁ:) i80 Sé%eHBEate with
anti body as c|a i m the,  pro

or poly pEFa t%nﬁ??sggcgﬁlgn?ﬁﬁdag equeﬁbz bEL"
seIectadlfr@mndmﬂ§n©upcmdnﬂhschngaﬁCQmﬁgeMQDWKEM to the

9.19, 45.48.1604664 B9 (99, Oy 100-107, 35 105 106,

111-116 and 137, a part or
derivative thereof. 92. The anti body as clained in

clyag m 90 encltiwhibehy,i swRifFRNOEHQES! ,f&fn @Hpﬁrdﬂeln or
hunanlzed anti body or - 133 a fragnent

of
ant i bod®P X??pQQQﬁanRﬁﬁﬁﬁﬁkﬁ%eeﬁnana%b%ﬂt §19IaFﬁ€Hence
in any @flecdad NBr&h- 8Be0@ranpal’ddnm¢}tla@ cdfi &B@ I[N NOs:

any of cl ai 2 and t her tlc
agent . ]1500 cF%‘r‘izgolcdnj ugpaatrgt aogr arlelnLgeEl |n 1%l‘al m 93,

whi ch the therapeutic or diagnostic agent is a tOXIn

955 A kit 40 émﬁ%ﬂéﬁ%'@@AeéPrﬁﬁﬁ'HBlQEu@Qno&Hﬁbh comprises
expression of a tunor-associated antigen, which
a nucleic acid as claimed in cTaim 73 or 74.

76. The recombinant DNA molecule as claimed in claim

75, which is a vector.

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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kit conprises agents for detection (i) of the nucleic
acid which codes for the 15 tunor-associated antigen
or of a part thereof, (ii) of the tunor-associated
antigen or of a part thereofzq (iii) of antibodies
whi ch bind to the tunor- associated antigen or to a
part thereof, and/or 20 (iv) of T cells which are

fic f 25 b the t < i ated,
AML-ge T OB { Coliver 88 En CBRAVICT moF GCilie, SCa; dviich

t unor - Fagaticat ebmparilsegernn haw Ingl @ segiiecoeél rpcddedabyHLA
a nuclelﬁ cu(Ele which is selected fromthe group

consi st 5 o™ (a) a nucleic acid which conprises a
nucleic acid sequence selected fromthe group

chgSI St ngr8£e§EQoﬂ %&@peﬂ-ﬁﬁﬂe w‘flﬂch51i§(9§)n%6de1§17by a

part or rivative thereof
nuclel@WQ%Q}QMﬁQﬂglﬂRNQ%ﬂ%ﬂﬁg\&Qt?%%Em nrel ei ¢ aci d
of (a) under stringent condltlons (c) a nucleic acid
mhlch S d%%§nerate mn ect to the nucleic a% %mino

) T (W T ST e Shr P vnPen rgoS &
conplemmﬁduyeQOehhe éﬂiaunddﬂfram|¢Nﬁ ¢adyp (lgpneisting

96. 5 i
o8 JEgpet ectl on o neglnan e \%Ei ?E %rtl%tlve

agents‘*or the nuc elc aC| codes
for thechamagtfassoci ated antigen or of a - 134 part
t hereof are nucleic acid nolecules for selective
rgﬁlflcatlon of said nucleic acjd. 97. Ee Kit ag
med i n AFEROENich WhFRETERE DuclFBfc RFein  or
ol ecul s fpepsedecds vel aimd ficatiam o2 the $Bicl ei ¢
acid conprise a sequence of 6-50 contiguous
nucl eoti des of the nucleic acid which codes for the
t Y - assofragreentant o§enthe0 p8otAinecombi pedtyPBRNAide as

ol eculd&“ﬁ%@“lﬁ' L £1.P7 B0 85 04,00 WiGfhd$ to human

derive oma nuclelc acl sequence sel ected from
t he gr ollp coORGEREPREEBI NG 3FNerdy1-8, 41- 44,
51-59, 84, 117, and 119.

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 1s 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,
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88.

89.

90.

9l1.

92.

- 132 -

105, 106, 111-11e6, 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 1is 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 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).

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: 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.

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

(1) 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 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 1s degenerate with
respect to the nucleic acid of (a) or (b), and

(d) a nucleic acid which i1s complementary to the

nucleic acid of (a), (b) or (c).

The kit as claimed in claim 95, 1in which the
agents for detection of the nucleic acid which

codes for the tumor-associated antigen or of a



10

97.

98.
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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.



