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DI FFERENTI ALLY EXPRESSED I N TUMORS AND THE USE THERECF 5 Despite .
interdisciplinary approaches and exhaustive use of cl asswmmwmmmmmm tic
procedures, cancers are still among the |eading causes of . _

recent therapeutic concepts aimat incorparating the patient ¥ssok MMuUNe

systeminto the overall therapeutic concept by 10 using reconbinant tunor
vacci nes and ot her specific measures such as anti body therapy. A
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15 are to be interventionally enhanced. Tumor cells
biologically differ substantially from their
‘nonmalignant cells of origin. These differences are due
to genetic alterations acquired during tumor

development and result, inter alia, also in the
20 formation of qualitatively or quantitatively altered
molecular structures in the cancer cells. Tumor-
assoclated structures of this kind which are recognized
by the specific immune systen{ of the tumor-harboring
host are referred to as tumor-associated antigens. The
25 specific recognition of tumor-associated antigens
involves cellular and humoral mechanisms which are two
functionally interconnected wunits: CD4* and CDg* T
lymphocytes recognize the processed antigens presented
on the molecules of the MHC (major histocompatibility
30 complex) <classes II and I, respectively, while B
lymphocytes produce circulating antibody molecules
which bind directly to unprobessed antigens. The
potential clinical—therapeﬁtical importance of tumor-
‘associated antigens results from the fact that the
35 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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hani sns and, in the presence of T helper cells, can cause
gr{ﬁfag:igﬁcof the cancer cells 1111111111111111111111 1 I 1 1 | | | :I
11111 1111 *000002 * 2 (Pardoll, Nat. Med. 4525-31, 1998). Accordingly, a
central aimof tumor imunology is to nolecularly define these structures.
The nol ecul ar nature of these antigens has been enigmatic for a Iogg time.
Only after 5 devel opnent of appropriate cloning techniques has it Ieenf
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15 systems. Immunoeffectors isolated from patients, namely
CTL clones with tumor-specific 1lysis patterns, or
circulating autoantibodies were utilized for cloning
the respective antigens.

20 In recent years a multiplicity of antigens have been
defined in wvarious neoplasias by these approaches.
However, the probes utilized for antigen identification
in the classical methods illustrated above are
immunoeffectors (circulating autoantibodies or CTL

25 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

30 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

35 proteins evoking spontaneous immune responses are the
wrong target structures.

It was the object of the present invention to provide



the previously found and utilized tunor-associated antigens. Accordingly,
it cannot be ruled out that 35 proteins evoking spontaneous inmune
responses are the wong target structures. It was the object of the
present invention to provide 3 target structures for a diagnosis and
therapy of cancers. According to the invention, this object is achieved by
5 the subject matter of the clains. Accordlng to Fhe_lnvenplon, a strategy
for identifyitRrIthd ﬁ?éVFﬁﬂﬁgSanﬁbgensaex$w&gnmxhsn asgocikakirapywi L a
tunor and thecaniceesc acids coding therefor was 10 pursued. This strategy
is based on the fact that particular genes which are expressed in an organ
specific manner, e.g. exclusively in colon, lung or kidney tissue, are
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data mining produtes 2 “a$ 1Mossi bl e of all known
organ-specific genes which are then evaluated for their aberrant

activation i i nt .t rs, <) ession .anal yses_by neans of 20
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teI ect ronpﬁaﬁtﬁﬁﬁg H?B IF%:[%I ssnudedllt%%é ar ?ce:grd%vvl tsclr#%[lhr%/q assuﬁf)#% t K&t t he
25 renai%lng hie g%reqfﬁh%r-%%%%?$gﬁ (SehnPesedt ap. , thRuclfeict Athds Res.
27: 4251- 60, 1998 iMabant zgenes akhichPr e Nabdnrdcads Sgi. USA (95,300- 4,
1998; Scheurl;b é-ffé.mlcancer Res. 60:4337143, 2000). The coqfept of the
i nventi on, 6% has” proved Trtuch - 930 FEF USddEdyst i, HOWRYer, 1 based on
utilizing dateldmeni hgsboe, elaect r oaacakivytext raicdd Ngn althin@yaBe Speciki ¢

genes and the{h@vélegﬁteic'ﬁg.v%aicgrgfrq'gs ary BOREETRYON d Mtumor cells of
15 other tissues 1in an ectopic and forbidden manner.
First, data mining produces a list as complete as
possible of all known organ-specific genes which are
then evaluated for their aberrant activation in
different tumors by expression analyses by means of
20 specific RT-PCR. Data mining is a known method of
identifying tumor-associated genes. In the conventional
strategies, however, transcriptoms of normal tissue
libraries are usually subtracted electronically from
tumor tissue libraries, with the assumption that the
25 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
30 more successful, however, is based on utilizing data
mining for electronically extracting all organ-specific

genes and then evaluating said genes for expression in
tumors.

35 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



tunors. 35 The invention thus relates in one aspect to a strategy fo
identifying tissue-specific genes differentially expressed in tunors
strategy combines data nmning of public sequence libraries in SI|]C9
with - 4 subsequent evaluating | aboratory-experinental ("wet bench

studies. According to the invention, a-corbined strategy based 5 on
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The tumor-associated antigens identified according to
the invention have an amino acid 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).
In a preferred embodiment, a tumor-associated antigen
identified according to the invention has an amino acid
sequence encoded by a nucleic acid which is 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: 8-19, 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.



according to the invention conprises an amno acid sequence selected from
t he groug consisting of SEQ ID 35 NGs: 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. 5 The present invention generally relates to the use
of tunor-associated antigens identifiedaccording to the invention or of
parts or derivatives thereof, of nucleic acids coding therefor or of
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and progress control.

15
Preferred diseases for a therapy and/or diagnosis are
those in which one or more of the tumor-associated
antigens identified according to the invention are
selectively expressed or abnormally expressed.

20

The invention also relates to nucleic acids and genetic

products which are expressed in association with a
tumor cell.

25 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

30 nucleic acids which comprise a nucleic acid seguence

“ selected from the group consisting of sequences
according to SEQ ID NOs: 3-5 of the sequence listing.
Moreover, in this aspect, the invetion relates to
proteins or peptides which comprise an amino acid

35 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



ing to SEQ ID NGs: 3-5 of the sequence |isting. Mreover, in this
:ggggs, ?he invgiion relates to proteins or peptides which conprise an
amno acid 35 sequence selected fromthe group consisting of the hseunnces
according to SEQ TD NGs: 10 and 12-14 of the sequence |isting. The splice
variants of the invention can be used-acgarding to the invention as
targets for - 6 - diagnosis and therapy of tunor diseases. In particu ﬁg
the inventi orfragnnsiss tand hehanipy afi dumsequerersaecording to SEQ ID NO
10 of the sequence 5 listing which is encoded by an alternative open ]
reading frame identified according to the invention and differs frqngt e
previ ously de<StrPHEELIpELREL ntoequenvea {SEQ FBlakBs 2 ithaadghthonak ;g
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inthe region of its altered sequence results in an altered protein which

may be dfgtinctly different in the structure and function fromthe
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- utilization of variable transcription initiation
sites

15 - utilization of additional exons
- complete or incomplete splicing out of single or
two Or more exons,
- splice regulator sequences altered via mutation

(deletion or generation of new donor/acceptor
20 sequences),

- incomplete elimination of intron seguences,

Altered splicing of a -gene results in an altered
transcript sequence.(splice variant). Translation of a
25 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-
30 associated proteins/antigens. These may be utilized as
molecular markers both for detecting tumor cells and
for therapeutic targeting of tumors. Detection of tumor
cells, for example in blood, serum, bone marrow,
sputum, bronchial lavage, bodily secretions and tissue
35 biopsies, may be carried out according to the
invention, for example, after extraction of nucleic
acids by PCR amplification with splice variant-specific

oligonucleotides. 1In particular, pairs of primers are



rkers both for detecting tunor cells and for therapeutic
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(are) 1 variant-specific nucleic acid Sequence. However, tumor
cells may also be detected according to the invention
by -antibodies which recognize a specific epitope
encoded by the splice variant. Said antibodies may be
prepared by using for immunization peptides which are

20 specific for said splice variant. 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.

25 Suitable for immunization are particularly the amino
acids whose epitopes are distinctly different from the
variant(s) of the genetic product, which is (are)
preferably produced in healthy cells. Detection of the
tumor cells with antibodies may be carried out here on

30 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

35 utilized for targeting therapeutically active
monoclonal antibodies or T lymphocytes. 1In passive
immunotherapy, antibodies or T lymphocytes which

recognize splice variant-specific epitopes are



r abl roduced in healthy cells. Detection of the tunor cells with

g:r?{ gogi eg lr?ny be carried outyhere on 30 a sanple isolated fromthe patient
or as imaging with intravenously admnistered antibodies. In addition to
di agnostic usability, splice variants having new or altered epitopes are
attractive targets for inmunotherapy. -Tige -epi topes of the invention may be
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15 coding for said oligo- or polypeptides. Oligo~ or
polypeptides which contain the splice variant-specific
epitopes or nucleic acids coding for said polypeptides
may also be used as pharmaceutically active substances
in active immunotherapy (vaccination, vaccine therapy) .
20
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: 785-805; Hakomori,
25 1996; Cancer Res. 56: 5309-18).

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

target protein is reduced a specific glycosylation can



25 1996; Cancer Res. 56: 5309-18). The analysis of protein nodifications
can be done in Wstern blots. In particular, glycosylations which as a
rule have a size of several kDa result in a higher 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 Iysates are incubated wth
0- or N-glycosylases (according to the instructions of the respective
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surface protej for . exanpl e cl). ccording | )

was possPM(;a%FEéﬁb% é?rd?fF8WeﬁF#il%ﬂﬁﬁﬂxﬁﬂ%&??ﬁ#ﬂ%r(€9%u@¥ﬁmm$evn

tunors. GastMwilntestinal carci nomas, pancreas carci nonas, esophagus
tunors, prostate tunors as well as lung tunors have a formof O audin-18
which is_glycosylated 15 at a | ower |evel. dycosyl at ionin heal t hy tissues
masks proPei MEREIEs oP U?auélnﬁemglwni,chtan@qqqiqsmdesr_etcboailetamar acel l's
due to | acki npi o eseasyd at i leyc@f@@j%?d'MYdlfﬂ%fﬁhrﬁq_%s' Qbe ?ggggﬁgl ng to
the inventi on to select | i%fnds and anti bodi es I'ch bind”20 to se
domai ns. Sucteli YEhdE- SR ARt | boBRESIBERGEI ng PARC TSRS | nvedt & bnodesnot

bind to d audisphitaqus heabhdlys, ceptssshse bamertheagpi {,ops age coygped due

to glycosyhgdﬁgks have a form of Claudin-18 which is glycosylated

15 at a lower 1level. Glycosylation in healthy tissues
masks protein epitopes of Claudin-18 which are not
covered on tumor cells due to lacking glycosylation.
Correspondingly it is possible according to the
invention to select ligands and antibodies which bind

20 to these domains. Such ligands and antibodies according
to the invention do not bind to Claudin-18 on healthy

cells since here the epitops are covered due to
glycosylation.

25 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.

30
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 is preferably

35 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



25 As has been described above for protein epitopes which are derived from
tunor-associated splice variants it is thus possible to use the

di fferential glycosylation to distinguish normal cells and tunor cell ﬁ
with diagnostic as well as therapeutic intention. 30 In one aspect, the
invention relates to a pharmaceutical-cpgposition conprising an. agent
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tum)r-asigci ACF Ak TYen | dent thtedtancordismpdiatche Entiyenli onn  a
Recogni tion regdsmot heReseman ede dipegt! yc%éﬁiéé] ! Iﬁ”H o%roz Iﬁg(r:tel vity
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15 invention. Recognition needs not be —accompanied
directly with inhibition of activity or expression of
the antigen. In this aspect of the invention, the
antigen selectively limited to tumors preferably serves
as a label for recruiting effector mechanisms to this
20 specific location. In a preferred embodiment, the agent
is a «cytotoxic T lymphocyte which recognizes the
antigen on an HLA molecule and lyses the cells labeled
in this way. In a further embodiment, the agent is an
antibody which binds selectively to the tumor-
25 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.
30
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
35 preferred embodiment, the agent 1s an antisense nucleic
acid which hybridizes selectively with the nucleic acid
coding for the tumor-associated antigen. In a further

embodiment, the agent is an antibody which binds



i n an HLA nolecule and lyses the cells labeled in this way. In a
?Eﬁiggp gnbodinent, t he agent isyan antibody which binds selectively to
the tunor 25 associated antigen and thus recruits natural or artificial
effector mechanisms to said cell. In a further enbodinment, the agent is a
T hel per l'ynphocyte which enhances effegior functions of other cells
specifically recognizing-said antigen. 30 In one aspect, the invention

relates to aseifmrmmoelt i cad CORPOSkLINRR -GRFRIUISItRG an, AYE nvwngﬁnt?fied
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ing for t U associat ig n a further enbodi ment, the
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antigen. Pn a3kt iR erdbdi WehEh t he agentt uronprd sescawedr 4t Bge@gent s
whi ch each selgattiveled igdiddidi DE§S§hQniH?eag§5hY!ty of different g
t unor - associ ated antigens, at 5 Teast one o ich’is a tunor-associate
antigen identified according to the invention. The invention furthernore

, oL : : whi ch
rel ates to aTptear imeenti cal fmmmdi@nr\éﬁl'a@_gscolf@r'aseﬁh%%lﬁ%lmC ’
when 10 admJyystered, sel ctiHeI i ncr.eases the anount” of conpl exes
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Consi Sting of (1) 1o Lunol: Acael ALBd SAEraeh 67Y & B AFe et oRs i) a
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thereof, (iiito achestjeekhcwdinch expresses sahghy UADL: assqgiated  antigen
or a part th%&%ﬁgfié%ﬂg g%%) 5§0|%ggg nggggéggts selected from the
15 group consisting of (i) the tumor-associated antigen or
a part thereof, (ii) a nucleic acid which codes for
said tumor-associated antigen or a part thereof, (iii)
a host <cell which expresses said ftumor-associated
antigen or a part thereof, and (iv) isolated complexes
20 Dbetween peptide epitopes from said tumor-associated
antigen and an MHC molecule. In one embodiment, the
agent comprises two or more agents which each
selectively increase the amount of complexes between
MHC molecules and peptide epitopes of different tumor-
25 associated antigens, at least one of which is a tumor-

associated antigen identified according to the
invention.

The invention furthermore relates to a pharmaceutical

30 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

35 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



20 between peptide epitopes fromsaid tunor-associated antigen and an MHC
mol ecul e. I n one enbodi ment, the agent conprises two or nore agents which
each selectively increase the anount of conpl exes between MiC nolecul es
and peptide epitopes of different tunor 25 associated antigens, at |east
one of which is a tunor- associated antigen_identified according to the

i nvention. The invention furthernore relates to a pharnmaceuti cal
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according to the invention or a part thereof and an HLA nolecule. 10 A
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15 A host cell present in ap utica corrp05| |on el edn¥ i on
may secrete tHEIIMDr - d880ci Bed apk¢Yyent orithe phet thberembhceexpresds it

on the surfactomod®yion in an expression vector and functionally
linked to a promoter.
15

A host cell present in a pharmaceutical composition of
the invention may secrete the tumor~associated antigen
or the part thereof, express it on the surface or may
additionally express an HLA molecule which binds to

20 said tumor-associated antigen or said part thereof. 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

25 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.

30 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

35 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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A pharmaceutical composition of the invention may
comprise a pharmaceutically compatible carrier and/or
an adjuvant. The adjuvant may be selected from saponin,
GM~-CSF, CpG nucleotides, RNA, a cytokine or a
chemokine. A pharmaceutical composition of the
invention is preferably used for the treatment of a
disease characterized by selective expression or
abnormal expression of a tumor-associated antigen. In a

preferred embodiment, the disease is cancer.

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

comprises administering a pharmaceutical composition of
the invention.

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

and/or (ii) detection of the tumor-associated antigen



20 invention is preferably used for the treatment of a disease
characterized by selective expression or abnormal expression of a
tunor - associ ated antigen. In a preferred enbodi nent, the di sease is
cancer. 25 The invention furthernore relates to nmethods of treating or
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15 nucleic acid ‘or the part thereof, the tumor-associated
antigen or the part thereof, the antibody or the
cytotoxic or T helper lymphocytes. In one embodiment,
the disease is characterized by expression or abnormal
expression of two or more different tumor-associated
20 antigens and detection comprises detection of two or
more nucleic acids coding for said two or more
different tumor-associated antigens or of parts
thereof, detection of two or more different tumor-
associated antigens or of parts thereof, detection of
25 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
30 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
35 disease characterized by expre551on . or abnormal
expression of a tumor- assoc1ated .antigen identified
according to the invention, which method comprises

monitoring a sample from a patient who has said disease



expression of two or nore different tunor-associated 20 antigens and _
detection conprises detection of two or nore nucleic acids coding for said
two or nmore different tunor-associated antigens or of parts thereof,
detection of two or nore different tunor- associated antigens or of parts
thereof, detection of 25 two or nore ant{bodies binding to said two or nore
dlfferent tunor - associ ated antigens or to parts thereof or detection of

two or nore ot oxsespectebelogertal yiphocyl egispedfif foLesald Ly
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15 the disease is determined by comparlng the two samples.
In particular embodiments, the disease is characterized
by expression or abnormal expression of two or more
different tumor-associated antigens and monitoring
comprises monitoring (i) the amount of two or more

20 nucleic acids which code for said two or more different
tumor-associated antigens or of parts thereof, 'and/or
(ii) the amount of said two or more different tumor-
associated antigens or of parts thereof, and/or (iii)
the amount of two or mote antibodies which bind to said

25 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
30 and MHC molecules.

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

said nucleic acid or said part thereof. In one



by expression or abnormal expression of two or nore different

t unor - associ ated antigens and nonitoring conprises nonitoring (i) the
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specifically % sk¢d detlesitedacidr or thai d grart t haeeebf orismaypbeseatried

out by sel ectjinte-amplifiLaty org)rof saipd, n [ r said re t ereof
I'n one 16 enhodi ment. the polynuc eoth%deggrhgbe lg%#r%?%)ses Cé:orgg E

6-50, in part | BRVaE 30D, 15@?@%“200%0& Wﬂﬂ-giﬁﬂmzlmmceoamdegemf sald
nucl ei ¢ aci d.oi5 b par idae ath@n‘@@@l MBAT ShorliRe LIHIPT £ 88S ﬁ?rhc%rﬂd YR i gen

be det eciid qQr t he a[)art t her present intracellularly or on'the ceII
c

i S
surface cording Soso‘f‘h%t?‘?ew@ﬁttll&ﬁn def e@f o i t LheFeassaevat bd
antigen or ofararlpmitouhenm)fng)rammnttdmmg/tBEnaﬂﬁgntspﬁcﬁl&ll to

t - th f d t
ant | body bi ndi g’ ShEETT I RAITy t o=E okt Y Eor - aBE06l BG4 AREFGER-or sald

part thereof. In further errbodl ments, the tunor-associated antigen to 15

be detected om therfiadt éﬁSBQQReh%SDY%%%“Eddbfi‘%%g% 3%edM§£EngRk¥%
nol ecul e, _in bparél cul ar an HLA nol ecu
15 e dadetected or the part thereof is present in a complex

with an MHC molecule, in particular an HLA molecule.

According to the invention, detection of an antibody or
monitoring the amount of antibodies may be. carried out

20 using a protein or peptide binding specifically to said
antibody.

According to the invention, detection of cytolytic T
cells or of T helper cells or monitoring the amount of

25 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.

30
The polynucleotide probe, the antibody, the protein or
peptide or the cell, which is used for detection or
monitoring, is preferably labeled in a detectable
manner. In particular embodiments, the detectable

35 . marker is a radiocactive marker or an eﬁzymic marker. T
lymphocytes may additionally be detected by detecting
their proliferation, their cytokine production, and

their cytotoxic activity triggered by specific



According to the invention, detection of an antibody or nonitoring the
anount of antibodies may be. carried out 20 using a protein or peptide

bi nding specifically to said antibody. According to the invention,
detection of cytolytic T cells or of T helper cells or nmonitoring the
amount of 25 cytolytic T cells or of I helper cells which are specific for
conpl exes between an antigen or a part thereof and MHC nol ecul es may be
carried out usiimukatteh!l priesentting theneaEy exobet ween sahg antigen or

d t th n | ecul e 0 l.ynucl eotide probe, the
:.ﬁltl bgg;, thgﬁ%tgﬁe%raw%ggde orp?ﬁg yl’]“ler SHich | %YIHEEBCYB?Sdé‘Laé(Ctl on

or nnnltonlﬁys@sb%réﬁéﬁabEﬁ Vabelked s apmb tedrect it emo hasaeE. fknelse y
i oacti.ve marker
particul ar eﬁpqghﬂﬁpé§’th%w@eE%CH@@éaﬁﬁ% g%uif?yw%écge?égtéa SG%

or an enzyni c narker . | ynphocyt €s may addi t1 ona
detectlngg tm%anﬁQﬁlP%FéﬂFBﬁartﬁ@mﬁqﬂﬂQHQQMi¢ﬂqmﬁmﬂl©ﬁ omadort heire

cytotoxic actd¥ityettigoeredsbyispeai i ; %ﬁnsfﬁﬁﬁnwﬁﬁéﬁn &htﬁdkﬁ% Gl ex
of MHC and t r- assoglat d anth en _or parts thereo ocytes may

al so be detec 2R teconbi AR CMP@%ﬂH%Kﬁﬁ%F%ﬁt%@%ethﬁ é@ﬁﬁﬂéxcoﬂ t wo
or nore NHClnﬁkinﬂisephoch are loaded 5 with the particular immunogenic
fragnment of one or nore of the tunor-associated antigens and which can
identify the specific T |lynphocytes by contacting the specific T «cel
receptor 1910 §th & further asemt, ties | Avarnitoonr eedtaed cta geikatodof

treating, di 0Si-Rg a8 ni tQri dise I.zed, by expre55|on
or abno?nal &%?ressggglgﬁoa ?un%g?gésgC|3%§d §§?§g§%§ﬁ8entlfled §@5drd|ng

to the inverftidreChitthefePKo8*BEREEILSEs HnmPReterl nexane $51ant pfody
whi ch binds tounseat b ¢ $001 2 868 0CA At BNt i G- 1 B O &M&lﬁ@er‘@f £§id

whi ch is COW%§¥L$§E§h, which method comprises administering an
15 antibody which binds to said tumor-associated antigen
or to a part thereof and - which 1is coupled to a
therapeutic or diagnostic agent. The antibody méy be a
monoclonal antibody. In further embodiments, the
antibody is a chimeric or humanized antibody or a
20 fragment of a natural antibody.

The invention also relates to a method of treating a
patient having a disease characterized by expression or
abnormal expression of a tumor-associated antigen
25 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
30 which £favor production of cytolytic T cells against
said tumor-associated antigen or a part thereof, and
(iii) introducing the cytolytic T «cells into the
patient in an amount suitable for 1lysing cells
expressing the tumor-associated antigen or a part
35 thereof. The inventior 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



therapeutic or diagnostic agent. The antibody may be a nonocl onal _
antibody. In further enbodinents, the antibody is a chimeric or humani zed
antibody or a 20 fragnment of a natural antibody. The invention also
relates to a method of treating a patient having a di sease characterized
by expression or abnormal expression -ofi@ {unor-associated antigen 25
identified according to the invention, which method conprises (i) removing
a sanpl e contseAifg citmmarot eaes i vedeel |(d ifinommagi dbepatn erdbduéédl) into
contacting sajd sampd g with a host cell expressing said tunor- associated
antigen or a part thereof, under conditions 30 which favor production of
cytolytic T cells against said tunor-associated antigen or a part thereof,
SUitable for 1verng ool oxbr eonr ot e o ckshoPaty SokpLds8g, AU
suitable for cells . expressing t u -a _

part 35 tHher ﬁ%&ﬁé‘l‘? Rt onlFi RewP&d heg) SO HFeditoni e thest Teedl|
receptor of omawdmbircant el I&mg@éjﬁsé El_éhe f?m%m@ﬁé@%lét egnapgkgfﬁheSal d
receptor ma sferred to__other cells iC us receive the

desi Ped 18 ys%ﬁ%(%_ia%l{%/&aaﬁcae,é a%“‘ghasP @5 i4be ?rBetﬁ‘ﬁﬁe@cﬁuceﬁh‘? nE8Stt he
patient. |n oiallenticdi nentf,ertabéyhosbnpelollieaeda?y&w@usI yr?g_xar etplsQSeIEean HLA
nmol ecul e. In t embqdl t st. ce reconbi nan expresses
an HLA npl ecu%éﬁdglld%t't he tl%%%sg%lfgt et an%rll geann%lrg??lepﬁgg?nﬁﬁggeof.
The host10celdedly ptef eraBLyUAGApral fpadadtie. dalla p2 efremced t eendpodament
the host cel Imdsraghagdi gen-presenting 10 cell, in particular a dendritic
cell, a nonocyte or a nmacrophage. In a further aspect, the invention
relates to a nethod of treating a patient having a disease characterized
by 15 expresgi om Gnrabaor aBpeexpr essd ohnoéndi byNeE1assecial ed apthoen,

whi ch nEthOd(f@”@%é?@fnéig ﬁQ@Q&hEYBQ%i%g a disease characterized by
15 expression or abnormal expression of a tumor-associated

| antigen, which method comprises (i) identifying a

nucleic acid which codes for a tumor-associated antigen

identified according to the invention and which is

expressed by cells associated with said disease, (ii)
20 transfecting a host cell with said nucleic acid or a
part thereof, (iii) culturing the transfected host cell
for expression of said nucleic acid (this is not
obligatory when a high rate of transfection is
obtained), and (iv) introducing the host cells or an

25 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

30 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

35 and/or T helper cells which are specific for the host
cells presenting the tumor-associated antigen or a part
thereof or specific for cells of the patient which

express sald tumor-associated antigen or a part



nucl eic acid which codes for a tunor-associated antigen identified
according to the invention and which is expressed by cells associated with
said disease, (ii) 20 transfecting a host cell with said nucleic acid or a
part thereof, (iii) culturing the transfected host cell for expression of
said nucleic acid (this is not obligatory when a high rate of transfection
is obtained), and (iv) introducing the host cells or an 25 extract thereof
into the patit@®reaf.an anmount suitable for increasing the i mune response
to the patient's cells associated with the disease. The net hod may

further conprise jdentifying an MHC nol ecul e presenting the

t unor - associ atéd BRYFYERCBr ad Ssar tel hereofto wat medthadeoliosttreeling a

expressing t he dedent i fcad MdE ol acyl eb;ﬁndeRE];_E%%@iiof}lg sabd .\ ormal

t unor - assgci aetxed easnst.l %en Oé a part thereof. e I mmune response rﬁ%‘i’/
conprise a BEETTH&Ehoe & U135 hdrRe. Fufidennoréenai fiee! |
response may asurgdisy produbti dmveinteydo] yihecl arldhe B e hel per
cells which arg Eef?ifﬂ foL,ybe host cerlbl S Brgsenti ng the

t unor - associ at ed antigen or-a part - fheredt oP25pEEtti ¢ ce¥RI®$S t he
patient whi clRPN&Feds AUt § urdr -tdesotimbedaanbegenser chipafdn, 197y

t hereof . The jigaMenRti I a - d of, .t.reati a _disease

char act ei' zed e&y ex;?(rg]gsagi %ﬁmgﬁgatgﬁzrgna%& ggéggfegslilol o?ulgg“lllﬁﬁﬂ-%%%%ci at ed
anti gen TdentSHiled &0Cordinlg tBtERSUFARENERA, olilch imetdocheopeptises (i)

i denti fying el lan fanesurithes pat Nt WHCR r@XRESS ¢ AANOLIR STPULS of the
t unor - associ ate %ntiq_gl.rg, (ii) isolating a sanple o sald ce S, r(lli)
cul turing sai'd 10°%cé&S “and (iv) introducing said cells into the patient
in an anount suitable for triggering an i mmune response to.the cells.

Preferably, the astGell s used, accordi to the 15 invention are
nonproliferative or a?; renﬁjdéere gefigs used according to the
15 invention are nonproliferative or are rendered
nonproliferative. A disease characterized by expression

or abnormal expression of a tumor-associated antigen is
in particular cancer.

20 The present invention furthermore relates to 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: 3-5,
a part or derivative thereof, (b) a nucleic acid which

25 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

30 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.

35 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



nonproliferative. A disease characterized by expression or abnornal
expression of a tunor-associated antigen is in particular cancer. 20 The
present invention furthernore relates to a nucleic acid selected fromthe
group consisting of (a) a nucleic acid which conprises a nucleic acid
sequence selected fromthe group COﬂSlS%%ﬂg of SEQID NGs: 3-5, a part or
derivative thereof, (b.) a nucleic acid ich 25 hybrldlzes with the

nucl ei ¢ aci dscme(c&)mmc@fpﬁégw@ﬁn&f sandi t;ta,%sm(g pgogl}_g %cc%cll whi ch
is degenerate with respect to the nucleic acid of F (d)

nucl eic acid which is conplenmentary to the nucleic a0|q of (a), (b) or (c)
The invenﬂﬂm1fautfumthme rekptes, 30the a imiedred ioraci gb1 e g§h ggdeg for a

protein or am.no._aci d sequence selected from
Fhe group conS|st|n ng-§%g?¥%ﬁkK§C§§0mOl Cpg M0 P CHr e aPFve
t hereof . 35 K% Mg ?ﬁérleasp‘eblwht heoripwiese § ore r ehafledct caprdnmetfer the
sequences of inuEdmiieraci ds of the invention. These sequences may be

functionally linked to another gene, preferably in an expression vector,
and thus ensure - 20 selective expression of said gene in approprlate

cells. In aﬂhﬁtimﬁemsp@ﬁtal&beﬁdnﬁﬂééOﬂorﬁb%%e%érl§iwa%ﬁ”Pbﬁ@
nucl ei ¢ aci d _nol nol ecul e, whic npri ses

eg %€t|%9I$HéDNA or 5 <
a nucleic aci’d of the i entid |nVEﬁ??Bhoals%rre?até%C@@ h@éﬂtcells
whi ch cohf ai mudd eiuc| &¢ &£d amicd ecfu Leh ecdrpveing 1 1o er nactegenidiantor 1@naucl ei ¢
acid nol ecul g g Ng a nucleic acid of the invention. The host cel
may al so conprise a nucleic acid coding for a HLA nolecule. In one
enbodi ment, the host cell 15 endogenously expresses the HLA nolecule. In a

further embodim®niest h%ehlgstnh&ﬁ' Elé@f@g?dﬁlairgé YaeXRIe3ges 4y EhAsaplecule
1 on
and/or the n%glelc ?ﬁhy golécglgnvﬁﬂl one embodiment, the host cell

15 endogenously expresses the HLA molecule. In a further
embodiment, the host cell recombinantly expresses the
HLA molecule and/or the nucleic acid of the invention
or a part thereof. Preferably, the host céll is
nonproliferative. In a pmefefred embodiment, the host

20 cell is an antigen-presenting cell, in particular a
dendritic cell, a mohocyte or a macrophage.

In a further embodiment, the invention relates to
oligonucleotides which hybridize with a nucleic acid
25 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
30 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
35 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



or a part thereof. Preferably, the host cell is nonproliferative. In a
preferred enbodi nent, the host 20 cell is an antigen-presenting cell, in
particular a dendritic cell, a rnonocyte or a macrophage. In a further
enbodi nent, the invention relates to oligonucleotides which hybridize with
a nucleic acid 25 identified according 2p the invention and which may be
used as genetic probes or as "antisense" nolecules. Nucleic acid nolecules
in the form cfpestifonucylentd des t o mes Swoen CHEPEHhEBL e 5ANREES, Whi ch
hybridize with a nucleic acid identified according to the invention or 30
parts thereof, may be used for finding nucleic acids which are honol ogous
to said nucl €éit a&idfwdenerfiaspeatcor dhrg tioviche iiomvertdlotte PCRo  a
anplificationpryiitder hern b dLzati. By be enpl.oyed for
finding ongio ous nugfé?gggg?gé.%‘ H??giig%i%ﬁlﬁgym%% é%??gga out
under lo stFpﬁgﬁﬁﬁy,aﬁh?esﬁﬁéFEFlefcﬁhd%ﬁenﬁépun1ansﬁﬁgemcy<amd(mbst

preferably undefublghcsteifgencyh cMbii O0s. s TRe tEEM "Strd n
condi ti ons" accor di i nvention referg toccoﬁgifﬁ%hs %ﬁ?%?F%SIOM/Zl

ing -tot
specific. hybri aﬁc(zjta?ﬁgoﬂr%%t EnIpOIPn IO g ¢h SERuUAhSIOspett, the
invention relatesrtooa derdtveichyvepalhyepid de(lor pepuicde 1whiLdh 4 syiengpded by
a 5 nucleic [ O S t I t roup _consisting of (a) a nucleic acid
whi ch conpri s@?%?ﬁgcﬁegei‘g%%i%%eﬁ%n%éc §&1 ctoid (Pgoﬁir’ccﬁ?e‘) gt ot S sti ng
of SEQ | EPNOsorgintions paft) 0@ ®eeleaci veithendah, i(sh)deyaructeie wactl whi ch
hybri di zes witdsgdwec negl eirne agidh of c (@kidn i ngent, 10 gonditions, (c)
a nucleic acid &%ich is,ge enerate(aﬁ?Elarggieg%ytg‘thgahhc g?c %@idﬁof (a)
or (b) , and W~ rifctei Bhaeh ¢ IhFeRPLemesmargmant &he trmekeiquetedc aci d

of (a), (b) arf(ak), Inmbp pefeered enbedi peatre the LAMBALKRA el ales to a
protein or pqhy %ﬁiﬂ%? of %5 $ept%de whi ch conprises an am no aci d sequence
sel ected from the group: ConsTsti g of SPAOMBIRNCs©0T10 Ridypertide or

15 peptide which comprises 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 aépect, the invention relates to an
20 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
25 least 8, at least 10, at least 12, at 1least 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

30 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
35 which binds to a tumor-associated antigen identified
according to the invention or to a part thereof. In a
preferred embodiment, the agent is an antibody. 1In

further embodiments, the 'antibody is a chimeric, a



a part or derivative thereof. In a further aspect, the invention relates to
an 20 inmmunogenic fragnent of a tunor-associated antigen identified
according to the invention. Said fragment preferably binds to a hunan HLA
receptor or to a human antibody. A fragment of the invention preferably
conprises a sequence of at least 6, inpagticular at 25 |east 8, at |east
10, at least 12, at |least 15, at |east 20, at |least 30 or at |east 50,

am no aci ds. humatrm?sedaspemtlthrmiy nvent i oanr el ahesboby paptbaukban, twy a

Consi Sting o e85 Rebr 47716388 48 <303 1055 o5 Sloen 1S 46 120,

consi sting of S@%
123, 124, and'® ‘?LISWOfera B¢ t Lbredst Prative tekerteofan Ianatﬁcm}t heii espect ,

the inventionirelat eseldcanvagent 35 hi gy bi nds a ft, associ at ed
antigen |glent|f|ed ac ordi ng, t?o the |nvent|%in or %’o a (pl rt %he?%%?lf In a

pref erred’enfotfiHertt®% he Hyeri®h s af'emti bRy, 1accendiner ebrbodiwent s,

t he anti body urwemmmrmausr Ca mart22hebym@niazagd aJitl @QW}% rﬁ’c‘i‘l@&%ﬂm@é’
produced by nhi nat Q%X techclrh ues or_is a ment, of an ant

Furt her nor e, e i nvention relates afss%%laaﬁ?% bod?nwl%lg@ﬁ‘ bl%ﬂ%n@e@e@ﬂl vel y
to a conpl ex aﬂCC(ﬁersgtmths dssegitateed. @nt s ged pdemtlﬁheQCEca@O@irdd@g to

the inventiqn @alggrgngpg(gg?f Sdb%&ng. ﬁwcflqblr?grcr{ﬁra whi ch sal d

t unor - associ ated antigen id accor g to't ntd i or Ak
part thetBof BNRLAY ¥ ntlai an¥anFbedymast bisi adimeg dal §ridl oernt(ibcjdy‘;l] one

An 10 anti body ofutbie i Ne@BIAAMTRY ber Re ”EHQ%%B ' tLbody er'l% fU” her
enbodi nents, .the ant Idbaarf%/ 1S chineric or human ant i y or
fragment of & Hattirsd ‘ijﬂ%‘?@y F n? p%lF??IB%‘P‘érOftﬁenﬁﬁVéﬁﬂ-l @ntﬂébdbfes to

such an agent, 15 in particular an antibody, which specifically binds to a
Eggts: gfl E}‘g' g::hgg% ]([DE ﬁgﬂ %?S 1367%@9; &t Sr(':"ell(:"ac‘tge(:"sd t];r %Tcthheangrféjepnt
in particular an antlbody, which specifically binds 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.
20
The invention furthermore relates to a conjugate
between an agent of the invention which binds to a
tumor-associated antigen identified according to .the
invention or to a part thereof or an antibody of the
25 invention and a therapeutic or diagnostic agent. In one
embodiment, the therapeutic or diagnestic agent is a
toxin.

In a further aspect, the invention relates to a kit for
30 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
35 tumor-associated antigen or of a part thereof, (iii) of
antibodies which bind to the Cumor-associated antigen
or to a part thereof, and/or (iv) of T cells which are

specific for a complex between the tumor-associated



100- 102, 105, 106, 111-116, 120, 123, 124, and 135-137, a part or
derivative thereof. 20 The invention furthernore relates to a conjugate
bet ween an agent of the invention which binds to a tunor-associated
antigen identified according to the invention or to a part thereof or an
anti body of the 25 invention and a therapedtic or diagnostic agent. In one
- enbodi ment, the therapeutic or diagnostic agent is a toxin. In a further
aspect, the amvieyen onrrel agrast t bharkpf faord B0 MECewtd g uEer €551 6AcOr

abnormal exp, ! a {dyyor. ociated j identified according to
t he inventi%n,&%ﬂlc kiféconﬁgfgzg agg%t§1$€%&gg?%ct?%nt%F) n%?f?ﬁg
nucl ei ¢ aci d@%k cPr coespPrst ttheregforreassvtiatedaaidi gehconl®f &opart

thereof, (iideDcth@e 3ndyDrtas606hated antigen Ofc apant thgeepf,

(iii) of _ antibodjes which bind to the tunor-associated antigen or to a
part thereof SO T’ (i v ofPAT LeFEs2Tni €h aF@IULPERi f PE f dr~ P conbhex
between the panbicabsoci aled323 anti-gen orarad par2oidef eof candi gholykiC

mol ecule. I'n one enmbodigent, .Lhe agents for detection of the nucleic acid
or the part TReredftar e Aucraird B¥Fachol 86dFes for selective anplification
of said nucleic acid, which 5 conprise, in particular a sequence of 6-50,

in particulgeedPr Y, ad2e3PpRH8n20r30neCoRLLYYQY;, nucl eotides of said
nucleic _acid. Detalled description of the invention 10 According to the

inventi @f, genes are described which are expressed in tunor cells

sel ectively pecab@ifgntdy tRadiwkieehiahe t4umesagsaci atad antd g@ﬂgchw
According to the invention, these genes_and/qr their. genetic products

and/ or t hei r288r FYREFTEEdand) of 1B tgeiéﬁeﬁﬁ%ﬁQQ%%ﬁﬂKeﬁ@e@b§¥¥ﬁetbyes for

t herapeuti ¢ and which are tumor~associated antigens.

15 According to the invention, these genes and/or their
genetic products and/or their derivatives and/or parts
are preferred target structures for therapeutic
approaches. Conceptionally, said therapeutic approaches
may aim at inhibiting the activity of the selectively

20 expressed tumor-associated genetic product. This is
useful, if said aberrant respective selective
expression is functionally important in tumor
pathogenecity and if 1its 1ligation is accompanied by
selective damage of the corresponding cells. Other

25 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 carget molecule itself

and its role in tumor development are totally
30 irrelevant.

“Derivative” of a nucleic acid means according to the
invention ‘that single or multiple nucleotide
substitutions, deletions and/or additions are present
35 in saild 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



approaches. Conceptionally, said therapeutic approaches nmay aim at
inhibiting the activity of the selectively 20 expressed tunor-associ at ed
genetic product. This is wuseful, if said aberrant respective selective
expression is functionally inportant in tunor pathogenecity and if its
ligation-is acconpani ed by selective-dadage of the corresponding cells.
Ot her 25 therapeutic concepts contenplate tunor-associated antigens as
| abel s whi ch"PE&RHFt et whidechantens maviewntioddd - dadngiuag cpatiert i al

sel ectively &Qalug@rno@ebb%urﬁqhg,ngg%ggy¥§jon of the target nol ecul e
itself and its role in tunor devel opnent dre totally 30 irrelevant.

"Derivative" of a nucleic acid neans according to the invention that
single or nubttpkdingel eodi dehesubsivéutions, del ehiyengsiand/ of; gddistions
are present é?ekgrggag nycleic.,acid., Furthernpre, the term “derivative”
al S0 conpri ses chemrcal derivatT ZAITon of 2H NudPiPE R drékorusdelisot i de
base, on theasigar (R¥Abn Nielqihosphatis. Theptesm "decbyathye =@l $0e

conpri ses - 24vehvehei ¢ acids: whi cont ahi,hucl j des_and nuycl eoti de
anal ogs not ocgﬁ?F?%§ né?%ééﬁ%%b ggéérdiggﬁﬁo t He i rvent FEATPEPAGEHYi ¢ acid

is 5 preferBbPFudesxyridithucl Ehemaepd lyDNA)s vrthedomet| ei molacid ecRNA)
Nucl ei ¢ aci deceerpihge @@Cofﬂérmhﬁ&bﬁiﬁbninvgntﬁ§§yégﬁﬂﬂg(i&]W%a C ,  MRNA,
reconbigﬁptl% Loguced and chenically synthesized no ecUIss. cc Fding to
the inventi oRT®a%Rbcl 8 c &cit TERNPR s souP lsisglrenstacanded or
doubl e- st r antiédeandorl| cneal eart 1govalrentllar 16j reid sdd wslRseds ol ecul e. The
nucl ei ¢ aci ds descri bed according to the invention have preferably been

i solated. The'term"isolated 15 nucleic acid" neans according to the

i nvention thAhet Rachedicei acads ddews: {bydamplddrdathg ncvi ¢5, 1hekenexampl e by

pol ynerase chayB reaele@RiRCRbeell 1 )i LSLO0DL NNt Ly term “isolated
15 nucleic acid” means according to the invention that the
nucleic acid was' (i) amplified in vitro, for example by
polymerase chain reaction (PCR), (ii) recombinantly
produced by cloning, (iii) purified, for example by
cleavage and gel-electrophoretic fractionation, or (iv)
20 synthesized, for example by chemical "synthesis. An
isolated nucleic acid is a nucleic acid which is
available for manipulation by recombinant DNA

techniques.

25 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

30 _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

35 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 (375 X SSC, 0.02% Ficoll, 0.02%



produced by cloning, (iii) purified, for exanple by cleavage and

gel -el ectrophoretic fractionation, or (iv) 20 synthesized, for exanple by
chem cal synthesis. An isolated nucleic acid is a nucleic acid which is
avai l abl e for mani pul ati on by reconbi nant DNA techniques. 25 A nucleic
acid is "conplementary” to another nucleixg _acid if the two sequences are
capabl e of hybridizing and formng a stable duplex with one another, wth

hybri di zat i onpplefénabbyrbeingosarried ogt ungdey;conditions which allow

speci fi c hybrbdizaf,i qp, befween 30 golynucLeotide%n%stﬁg%éﬁﬁn g@ﬁﬂ???bns).

Stringent conditions are deséribdd; 7Br &xathie, 2i MMMVOEBEA) ar SKTorisng: A

Laborat ory MaRuaP, MJ. sSdivbnoothletr adie / 0 . E8i B0 Sod 204 Eg{gigge Cqld Spring
89 0

Har bor Laborafiet¥r BLE$Sq:GQl pri Har bor , New York, 19 rrent 35
Protocols.in Nblegulgﬁ Bié%%&&?§F. u?ﬁﬁgFéﬁﬁ &P. Whigti t s, D¥Bhmaw | ey &

Sons, Inc.>, NeRPYofkagAdersrer is fwasksdnplter taahybei,dizatp o agc65¢ in

hybri di zat i onrobuf £ empb3aBu¥eSSGa 0+Q2% Fi ¢l O 02%
pol yvi nyl pyrrolidone, ~0.02% bovine senunﬁglgu%igfg 2 %S%;aW@NéH§@éﬂaGpH 7)
, 0. 5% SDS, 2°TWFEDTAF®S 28CUPstc0685CM sodi um chl oride/ 0. 15 M sodi um
citrate, pH 7. After hybridization, the nenbrane to which the DNA has 5

been transferxed,.is;washed, for. _examle, in 2 x SSC at roomtenperature
and then_in 0.1-%#§l¥@82§76bf x "85S O™t enRR ERNeE2 BY npclei68Ecids

Accor di ng% o R#eei aveheroh, 468npliengrinr youlict eic Bei ds 588 haye,at J.east
40% in partigedar At heast 598 at_least 60Q, at least 70% at least 80%
at |east 90% and_ greferabl at feaasxl[ S]S%/%Sht P&ast 2580k sht 9Hasendoy,

i dentical nudPEotfERRLY18tN eRéitc % dsatodiengtf 083t WMraasseskat eds
antigens may,ideccocsl ngutDebheqbgvention, be present alone or in

conmbi nation wth other nucleic acids, in particular

15 Nucleic acids coding for tumor-associated antigens may,
according to the invention, be present alone or 1in
combination with other nucleic acids, in particular
heterologous nucleic acids. In preferred embodiments, a
nucleic acid is functionally linked to expression

20 control sequences or regulatory sequences which may be
homologous or heterologous with respect to said nucleic
acid. A coding sequence and a regulatory sequence are
“functionally” 1linked to one another, 1if they are
covalently linked to one another in such a way that

25 expression or transcription of said coding sequence is
under the control or under the influence of said
regulatory sequence. If the coding sequence is to be
translated into a functional protein, then, with a
regulatory sequence functionally linked to said coding

30 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.

35

. .
The term “expression control sequence” or “regulatory

r” 4 4
sequence comprises according to the invention

promoters, enhancers and other control elements which



het er ol ogous nucleic acids. In preferred enbodi nents, a nucle:ctgfld IS
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15 sequences.

Thus, on the one hand, the tumor-associated antigens
illustrated herein may be combined with any expression
control sequences and promoters. On the other hand,

20 however, the promoters of the tumor-associated genetic

' products 1illustrated herein may, according to the
invention, be combined with any other genes. This
allows the selective activity of these promoters to be
utilized.

25

According to <the invention, a8 nucleic acid may

furthermore be bpresent in combination with another
nucleic acid which codes for a polypeptide controlling
secretion of the protein or polypeptide encoded by said
30 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 brotein or polypeptide

to be anchored on the cell membrane of the host cell or

35 compartmentalized into particular organelles of said

cell. Similarly, a combination with a nucleic acid is

possible which represents a Ieporter gene or any “tag”.



. Thus, on the one hand, the tunor-associated antigens
%F|3§??§ngsherein may be conbi ned with any expression control ﬁequences
and pronoters. On the other hand, 20 however, the pronoters of tde o the
tunor-associ ated genetic products illustrated herein may, accorllng_

i nvention, be conbined with any other_genes; This allows the se ect|v$_ ]
activity of these pronoters to be utiTizéd~ 25 According to the invention,
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: ' [ ehicl e ey ‘be " adapted,
and/ or expreacdsaeig:h t cells. An intermediary v . :
for exanple, 16 t6%9U5€g¥n”éFEE%F0p6Paﬁhﬁhuqqlln electroporation, in
bombardment with microprojectiles, in liposomal
15 administration, in the transfer with the aid of
agrobacteria or in insertion via DNA or RNA viruses.

Vectors comprise plasmids, phagemids or viral genomes.

The nucleic acids coding for a tumor-associated antigen
20 identified according to the invention may be used for
transfection of host cells. Nucleic acids here mean
both recombinant DNA and TRNA. Recombinant RNA may be
prepared by in-vitro transcription of a DNA template.
Furthermore, it may be modified by stabilizing

25 sequences, capping and polyadenylation prior to
application.

According to the invention, the term “host cell”
relates to any cell which can be transformed or
30 transfected with an €xogenous nucleic acid. The term
“host cells” comprises according to the invention
prokaryotic (e.g. E. coli) or eukaryotic cells (e.qg.
dendritic cells, B cells, CHO cells, COS cells, K562
cells, yeast cells and insect cells). Particular
35 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.



i ' ' i o i i ni tion, in the

ardnment with mcroprojectiles, in Iiposonal 15 adm nistra ,
??ggsfer with the aid of agrobacteria or in insertion via DNA or er:lA
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m ce, hﬁﬁset er i gs, ats, ( .
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lines. 28 SFEHIdidaanplessxmmprsae kerahenasytese1peri pheral bl ood
| eukocytes, stemcells of the bone marrow and enbryonic stemcells. In

[ [ [ - [ 1, in
odi nents, the host «cell is an antigen-presenting cell, n
{og:t ihg[ﬂ ’gﬁgba g i ECcetle Apiedti®ror ahmacraphadexpherudlogic iacid

may be presentsdd tihe best medd igerthes f ormof; E-h@{glhgoﬁggsgél f){h%\go or
nor e cppi es %r}qjddcrhoone_ %"b?iﬁl' ment |®s expr ess gll !nré e . nIttsairmst
Accordi ng to the inventi G, & t8fm éxpf{_ $si apd iBrouséd. Cein
gener al neanicwmridsaﬁorrprpias:e:s'.dlhe proekision of o RNA qr-of ;s RNA angd,protein.
It also Com@Uf%ﬁ%ﬂMHféﬁje§%f%§?fégnnggrqgglgggr?géd%ht transiently
15 or stably. Preferred exXpression systems in mammalian
cells comprise pcDNA3.1 and pRc/CMV (Invitrogen,
Carlsbad, CA), which contain a selectable marker such
as a gene 1imparting resistance to G418 (and thus
enabling stably transfected cell lines to be selected)

20 and the enhancer-promoter sequences of cytomegalovirus
(CMV) .

In those cases of the invention in which an HLA
molecule presents a tumor-associated antigen or a part
25 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
30 part thereof, or both nucleic acids may be present on
different expression vectors. 1In the latter case, the
two expression vectors may be cotransfected into a
cell. If a host cell eéxpresses neither the tumor-
associated 'antigen or the part thereof nor the HLA
35 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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Furthernore, expression nay be carried out transiently 15 or sta
Preferred expregsion systens in mamualian cells conprise pCETMB'lrEES cuch
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order to avoithtHe! offrafi Pk Prifesr Bhertamc@r@ssociated antigen,
15 and the other primer will hybridize to the

complementary strand in an arrangement which allows

amplification of the nucleic acid coding for the tumor-
associated antigen.

20 “Antisense” molecules or “antisense” nucleic acids may
be used for regulating, in particular reducing,
expression of a nucleic acid. The term “antisense
molecule” or “antisense nucleic acid” refers according
to the invention to an oligonucleotide which is an

25 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

30 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 'antlsense

35 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.



rimers will hybridize to one strand of the nucleic acid coding for
?LetPﬁngr-associated gntigen, 15 and the other priner will hybridize to the
conpl enentary strand in an arrangenent which allows anpllilcaplon oi t he
nucleic acid coding for the tunor- associated antigen. 20 "Antisense'
nol ecul es or "antisense” nucleic acids may be used for regulgtlng, in
particul ar reducing, expression of a nuéPeic acid. The term"antisense
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the naturally occurring mRNA specifying the enzyne and thus prevent
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N-term nal or Beam i SUdHsease plagshadlestind | Aybendsite,
transcriptiomwith a 3’untranslated region or mRNA splicing site.
15
In one embodiment, an oligonucleotide of the invention
consists of ribonucleotides, deoxyribonucleotides or a
combination thereof, with the 5’ end of one nucleotide
and the 3’ end of another nucleotide being linked to
20 one another by a phosphodiester bond. These
oligonucleotides may be synthesized in the conventional

manner or produced recombinantly.

In preferred embodiments, an oligonucleotide of the
25 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
30 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 1is not a phosphodiester bond) and/or (ii) a
35 chemical group which is usually not found in nucleic
acids 1is covalently linked to the oligonucleotide.

Preferred synthetic internucleoside bonds are

phosphorothioates, alkyl phosphonates,
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. phosphat e estersfgélkyl Jgd{)hoscphonot T%Z%SEF Sﬁgéﬁthgﬁﬁﬁﬁﬁegﬁhéﬁ?Hﬁﬁﬁtes,

carbonatel, PFRISHEREY HERErso heetmailgauder viedrdhdxyometanic estemnss and
peptides. 5 Buhetrertmafod fingdr &tygogueheotddetnal sp conpli s85 and o

ol i gonucl eot i es @%%Lpg a covalently nqg!fieq base and/or sugar. fN%dlfled
ol i gonucl eot#3 Pcorpri 8% or  BxamiE  ol3 gonRIBetiares wiNedsied

resi dues whi eligiomucleotides may comprise, for example, a 2’'-0-
alkylated ribose residue or another sugar instead of
15 ribose, such as arabinose.

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

25 with which it is associated in nature or in vivo.

Such proteins and polypeptides may be used, for
example, in producing antibodies and in an
immunological or diagnostic assay or as therapeutics.
30 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.
35
For the purposes of the present invention,
“derivatives” of a protein or polypeptide or of an

amino acid sequence comprise amino acid insertion



10 coval ently bound to | ow nol ecul ar wei ght organic groups other than a
hydr oxyl group at the 3' position and a phosphate group at the 5

position. Mdified oligonucleotides may conprise, for exanple, a 2'-0-

al kyl ated ri bose residue or another sugar instead of 15 ribose, such as

ar abi nose. Preferably, the proteins and %%1 ypepti des descri bed according
to the invention have been isolated. The erns "isolated protein" or

"isol ated poly Lde" 0 t he otein or, polypeptide has been
separ at ed fromg_g?%lggﬁétgglg r?énv%?%?men?%g n°F'sol 3t e E)got%i“?:}j‘bﬁ: amino

pol ypept i de nd§lBeSPRshntasdent valtiyngurified state. The term "essentially
purified' neans that the protein or polypeptide is essentially free of

ot her substanges 25 with which it is associated in nature or in vivo. Such
protei ns and PorYBedtT s *Hey Be Used 2 Nt exaaPpPEisen gnbuoei rpd/or

anti bodi e$ andarhoap-temunalogiwslorny dhagnasld Ci ASSAY; Ofs as £t tggrna%%geuti Cs.
30 Proteins agg Qg,loygjerptgngg,§ dgarg%ri bed. gccordi ng to the invention Ty be

i sol ated from bi ol ogi cal sanpfes Such- a3 tlsduePdrttetiahoApgaratass dand

may al so be expfessed- recorhd naasky ofi amimbt igdidi §¥qEEnPEOvaiants

eukaryotic expyessi ¢y s . 35 Far_t pur poses .of the, present
i nvention, "deri vgti vesﬁ%?gglggét e?q{ne o:& OT?/g%ptaf“d‘élooraST‘ af €SAAYS aci d

sequence conp?f&e WAFiSHdoaki HnFaseér tPanticB2arvaritant $n am namasbd adalet i on

vari ant s 1and/ sgqashbe, agithsubst itildon valdant sy, AYNg acgid insertion
variants conpgise_am no- f\r/]vg %?15 5 car boxy-teé??né%% .mulsncl%ongpgnré)pallfo“e
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sequence. |n Ahéncaseiof dwleavioci daSEEILNE aYar ichAlrS c 8 gy aggi nsgrtion,

one or more aplpgyag e esldlugs R0t TOReRLed Lo A part]cular Site in an

Amino acid substitution wvariants are characterized by
15 at least one residue in the sequence being removed and
another residue being inserted in its place. Preference
is given to the modifications being in positions in the
amino acid seguence which are not conserved between
homologous proteins or polypeptides. Preference  is
20 given to replacing amino acids with other ones having
similar properties such as hydrophobicity,
hydrophilicity, electronegativity, volume of the side
chain gnd the like (conservative substitution).
Conservative substitutions, for example, relate to the
25 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
30 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,
35 Val (Cys)
5. large aromatic residues: Phe, Tyr, Trp.

Owing to their particular part in protein architecture,



10 sequence, although randominsertion wth appropriate screening of the
resul ting product is also possible. Amno acid deletion variants are
characterized by the renoval of one or nore amino acids fromthe sequence.
Arino acid substitution variants are characterized by 15 at |east one |
residue in the sequence being removed and; another residue being inserte
inits place. Preference is given to the nodifications being in positions

[ ' ' i tn C between nol_ogous
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ggﬁgfgrto thewggggxé%g%%g f The-hnfho achd Wit3t Tanothey  didto faeid al i sted
bel ow i n the dhfel§reapbasdohe anino acid to be substituted: 1. small
aliphatic, nonpolar or slightly polar 30 residues: Aa, Ser, Thr (Pro,
Ay) 2. negat%vel charged residues and their am des: Asn, Asp, GQu, q n
3. positively %ﬁagﬁéaoréﬁ%ﬂﬂﬁﬁr%*%§sAﬁg§CEybed.ahmw%?méyphatmeagmggpo ar
resi dues: Metprépared! ewitB5 Yak (GQh%) 5%f'£%&5%@f°§@é£ﬁd es%ggggésiﬁg,
Tyr, Trp. OmMpg £.9: hei r arblcular part in protein architectdare, "=
three residues %relé%%%m ?Hc radkets. tefy F§aﬂﬁée®n!¢n’re§®bu@ wphheat aI
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whi restri£ts the chain ;Qys can forma 5 disulfide
g??gggryThe ;ﬁ?%%£§g$ M%aria%*é des%??%@ﬂiaBogg'nay bacreadiupy pr épar ed

with the ai d BFEkP@WALp@pt PHbSSyRLésns mueeniques stichpasdeteomigzanpl e,
by solid phasgites into DNA which has a known or partially known
sequence are well known and comprise M13 mutagenesis,

15 for example. The manipulation of DNA sequences for
Preparing proteins having substitutions, insertions or
deletions, is described in detail in Sambrook et al.
(1989), for example.

20 According to the invention, “derivatives” of proteins,
polypeptides or ©peptides also comprise single or
multiple substitutions, deletions and/or additions of
any molecules associated with the enzyme, such as
carbohydrates, lipids and/or proteins, polypeptides or

25 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
30 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
35 enzymatic activity. A particular property is the
ability to form a complex with HLA and, where
appropriate, geﬁerate an immune response. This immune

response may be based on stimulating cytotoxic or



10 synthesis (Merrifield, 1964) and simlar nmethods or by reconbinant DNA
mani pul ation. Techniques for introducing substitution nutations at
predeterm ned sites into DNA which has a known or partially known
sequence are well known and conprise ML3 mutagenesis, 15 for exanple. The
mani pul ation of DNA sequences for prepas4ng proteins having substitutions,
insertions or_ deletions, is described in detai | in Sanbrook et 'E'i| .
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at 5 1 cast 20 A Teakt” SOUFAR: OFeat 50 NEUARARY oL At AOL1GER docsl e
t unor - associ &add-readt ialmve A part or a fragnent of a nucleic acid coding for
a tunor-associated antigen relates according to the
15 The isolation and identification of genes coding for
tumor-associated antigens also make possible the
diagnosis of a disease characterized by expression of
one or more tumor-associated antigens. These methods
comprise determining one or more nucleic acids which
20 code for a tumor-associated antigen and/or determining
the encoded tumor-associated antigens and/or peptides
derived therefrom. The nucleic acids may be determined
in the conventional manner, including by polymerase
chain reaction or hybridization with a labeled probe.
25 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-.
30 associated antigen.

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

35 partners of said tumor-associated antigens.

According to the invention, particular embodiments

ought to involve providing “dominant negative”



10 invention to the part of the nucleic acid, which codes at least for the
tunor-associated antigen and/or for a part or a fragment of said
tunor-associated antigen, as defined above. 15 The isolation and
identification of genes coding for tunor-associated antigens al so nake
possible the diagnosis of a disease characterized by expression of one or
nore tunor-associ ated anti gens. These neg Rods conprlse determ ni ng one or
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bi ndi ng to t RRhosphdorylation of said target proteins as response to
15 a «cellular signal. Similarly, a dominant negative
transcription factor which binds to a promoter site in

the control region of a gene but does not increase
transcription of said gene may reduce the effect of a

normal transcription factor by occupying promoter

20  binding sites, without increasing transcription.

The result of expression of a dominant negative
polypeptide in a cell is a reduction in the function of
active ©proteins. The skilled worker may prepare

25 dominant negative variants of a protein, for example,
by conventional mutagenesis methods and by evaluating
the dominant negative effect of the variant
polypeptide.

30 The invention also comprises substances such as
polypeptides which bind to tumor-associated ahtigens.
Such binding substances may be used, for example, in
screening assays for detecting tumor-associated
antigens and complexes of tumor-associated antigens

35 with their binding partners and in the purification of
said tumor-associated antigens and of complexes thereof
with their binding partners. Such substances may also

be used for inhibiting the activity of tumor-associated



i can reduce the biological effect of said [igand. Simlarly, a
égn!hgﬁ?dnegative catalyticallg inactive Kkinase which usually interacts
with target proteins but does not phosphorylate said target proteins may
reduce phosphorylation of said target proteins as response to 15 a i eh
cellular signal. Simlarly, a dom nant _n gative transcription factor iC
binds to a pronoter site in the control region of a gene but does not
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with their binding partners. Such substances nmay also be used for .
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Subst ances Sqol 6, PO SIAN D S GHT bONEL5Pnati Body {7 agREMLEL] .5
whi ch are caphbPe of8Xtt24 vellP8si;ndagdsootupory asseehaled, ankigens.
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Anti bodi es coppii se poliycd onalygand ¢l onal nti di es mplc,

produced in tgg8.conventional nanne%gpgg such Sﬁtrb fes ¢hn Paes§fMmze
n

proteins int atinfe 1992; Spiller et al., J. Immunol. Methods
15 224 : 51-60, 1999). .

Antisera which contain specific antibodies specifically
binding to the target protein can be prepared by
various standard processes; see, for example,
20 “"Monoclonal Antibodies: A Practical Approach” by Philip
Shepherd, " Christopher Dean ISBN 0-19~963722-9;
“"Antibodies: A Laboratory Manual” by Ed Harlow, David
Lane, ISBN: 0879693142 and “Using Antibodies: A
Laboratory Manual: Portable Protocol NO” by Edward
25 Harlow, David Lane, Ed Harlow ISBN 0879695447, Thereby
it 1is also possible to generate affine and specific
antibodies which recognize complex membrane proteins in
their native form (Azorsa et al., J. Immunol. Methods
229: 35-48, 1999; Anderson et al., J. Immunol. 143:
30 1899-1904, 1989:; Gardsvoll, J. Immunol. Methods 234:
107-116, 2000). This is in particuiar relevant for the
preparation of antibodies which are to be used
therapeutically, but also for many diagnostic
applications. In this respect, it 1is ©possible to
35 immunize with the whole protein, with extracellular
partial sequences as well as with cells which express

the target molecule in physiologically folded form.



r denaturated state (Anderson et al., J. Inmunol. 143: 1899-1904,
?ggg? Gardsvol |, J. Innungl. Met hods 234: 107-116, 2000; Kayyemet al.,
Eur. J. Biochem 208: 1-8, 1992; Spiller et al., J. Imunol. Methods 15
224 : 51-60, 1999). Antisera which contain specific antibodies specifically
binding to the target protein can be prepared by varlous standard
processes; see, for exanple, 20 "Monoclonal Antibodies: A Practical

Approach" by WmdeonShephet bodGlrs Si@e.@h@&a@&%&olrx%ﬁ'ﬂap %Pexg@g’ggzugmg
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be used ther p[élﬂﬁ‘ taf Py taBuf S PoPL miy o‘?hgﬁ@lsv’talr@ %@)Iplmcat Pemsd In
this respect,lLanei sEpdési bbe 16885 DEMYBbZ@4wit.h the whol e protein, with
extracel lular partial sequences as well as with cells which express the
target nolecule in physiologically folded form - 37 Monoclonal antibodies
are tradtfi ondl | ysprkpared tkéhg onhe raybsmeldmfa peebnobogn (faﬁhb@@bnl cal

o Mnocd y I
details see: onah A4 hodi i Appr oach’’ Phi
Shepher d, ChrIFsto her Deaﬁ IrHSBN 0151%@9 9?5 Q%ld’AnB %’01 AO aﬁbgatory

Manual " by EFHA?UW BAviidES L&RE toseN: 9879@9&.@4@ WUBI. ng( ]Aeﬂ&?)b,odﬂ"ee A

Laborat ory I\Aaxpmhm&@té_abkauﬁﬁgtt%gﬂs M}tﬁbﬂggg)r‘]}arﬂmﬂ'@{éf yartig?yl_ane Ed
gﬁglggh;SBN 9879695647) e&t §grknomQOlta I.” (1991) Essentlal '

15 Immunology, 7th Edition, Blackwell Scientific
Publications, Oxford). The pFc’ and Fc regions are, for
example, effectors of the complement cascade but are
not involved in antigen binding. An antibody from which
the pFc’ region has been enzymatically removed or which

20 has been produced without the pFc’” region, referred to
as F(ab’), fragment, carries both antigen binding sites
of a complete antibody. Similarly, an antibody from
which the Fc region has been enzymatically removed or
which has been produced without said Fec region,

25 referred to as Fab fragment, carries one antigen
binding site o= an intact antibody molecule.
Furthermore, Fab fragments consist of a covaliently
bound light chain of an antibody and part of the heavy
chain of said antibody, referred to as Fd. The Fd

30 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.

35
Located within the antigen-binding part of an antibody
are complementary-determining regions (CDRs) which

interact directly with the antigen epitope and



nol ecul e, the paratope, is involved in binding of the antibody to its
epitope (cf. Cark, WR (1986), The Experinental Foundations of Mdern

| munol ogy, Wley & Sons, Inc., New York; Roitt, I. (1991), Essential 15

| munol ogy, 7th Edition, Blackwell Scientific Publications, Oxford) . The
pFc' and Fc regions are, for exanple,-e8gectors of the conpl enent cascadle
but are not involved in antigen binding. An antibody fromwhich the pFc
regi on has belrprayymat insd igns enfffed owhifitch 2@ ntad nbeeRepr pdueedryi t hout
the pFc' regignpudafeLred t@e %}%:Fa(tg;%legzé5ﬁlgn%ﬂg’ Ecdargr{.'ltaec_{ssrbebo’g h?gnl.;k%ﬁn h
bi nding site of a conplete antibody. Simlarly,” an anti cﬂ/ f m iC
the Fc regi oM%Y bekdlen2pfatiteal }ighensbadnort Wi @ hitasnbeeobplodaced
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the mai n det 1.0, f anty body ecifici a single fragr

associ at ed %ﬂﬁﬁ%ﬁﬁ%& ennEdﬂl‘gf er%%?ipl i gﬁ?gt‘:ﬂéﬁns, an_t houttatteri RgTet he
specificity df2iHewm¥bpdy FhendCPRE f ragient spfwhere hsabat ethairet arg t he

ability to bindsdenafbepiiope. 135bocated webhi 0 e ant ldenshinding part
of an anE' body are conpl enentary-determ ning regi ons é’ e) ichr
i nt eract hirectly with the antigen epitope and - 38 franmework regions

{raghent of Lo neavy charn,and L e T Q. chal ol o6 | reaRea) ShuPrns
f t of t heavy_ chain.and the [i ., .chai n of .
c{)ﬁ?g}eﬂ fgur (ralaeneﬁf))rib? egFEAEE %35 osgﬁd')l%i ERILPRS5 eparhibddiaseach

case by threevidgnpltérensamg- det ex midiififge reagh one«((GRRL ittg,, COR3Xh  The CDRs
and, in pm%éﬁé&f%icf@f @@¥3£68i%$iéﬁgé %@léhgnkﬁiginal antibody
15 being retained. This made possible the development of
“humanized” antibodies in which nonhuman CDRs are

covalently linked to human FR and/or Fc/pFc’ regions to
produce a functional antibody.

20 This 1is utilized in the so called “SLAM” technology,
wherein B cells from whole blood are isclated and the
cells are monocloned. Then, the supernatant of the
single B cells is analyzed with respect to its antibody
specificity. In contrast to the hybridoma technology

25 the variable region of the antibody gene is amplified
using single cell PCR and cloned intoc a suitable
vector. In this way, the provision of monoclonal
antibodies is accelerated (de Wildt et al., J. Immunol.
Methods 207: 61-67, 1997).

30
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.
35 Antibodies of this kind, including fragments of intact

antibodies with antigen-binding capability, are often

referred to as “chimeric” antibodies.



articularly, the CDR3 region of the heavy chain are responsible to a
Farge exten%/ for antibody specificity. 10 Non-CDR regions of a mammalian
antibody are known to be able to be replaced by sinmlar regions of
antibodies with the sane or a different specificity, with the specificity
for the epitope of the original antibody sk being retained. This made
possi bl e the devel opnment of "humani zed" anti bodi es i n which nonhuman CDRs

| ent el i ivkesh t DohurBR FR, Ad¢A QE s FCf ’ r,eg' st ) progucEeda
?Lﬁcticg\r/lgl ean%iygodg. .20 This isogﬁ?il i zed is_n tﬁ%9s)o2 Ea#?%ﬁ 'E%’LAMan .
technol ogy, WwhePErA E & I " FHRNWADE e BIGRF it ean sbedees andnt heniatel | s

are nonocl onedheTlen, andéosupar raaaida/][ai_tr _Oa‘:DRD? an%i/fzfﬂ %@q%gg#ﬁébﬁyﬁlﬁfﬂﬁd
ith respect [ t . ecificity. n cantrast t _ _
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single celd PCRY3Ad @l onedhimtd & esuidrabe e, I v:e.ﬁmati(cl e @a_h?'z)ty/a%ﬁjaa nlgeq)t\]

i Si of nal ti 11esS .S a te . .
i " e RESELRISE,, 4 DO 3, SEAEH LTl
descri bes thea“g?BHugﬂi%‘ﬁ & iBsE B epmhvzedhauei heeRSYepitsideatliveisth i n
whi ch at | eashonatbgotist heufii i e FRiieGhaRs ayrndeen Lophaced wah FR
regions of a yoan origi "b35 Antibodi es of this kind," including fragments
of intact anlgl BEdras %lntr{hl Stisgentbi KRR _céb’abﬁﬁ|%19'<?/9Fec@8tlerar}d/efzerred
to as "cHimer €BR2annidfodi és.ghd9 chither DRt 651 8h§0hREEV LAES E(é?%ﬁa)ge{%gagé

Fv, and Fd f n f j bodi chineric antibodies, in which

axd/ or FR and%grgHECDt‘Rq%ng)r%élﬂord%D%Sﬁ%%/ ot | grh‘fr?h‘ffﬁaﬁ n- EBR3SPEGSons aiele

been repl acedcwmﬁrﬁénﬁdagfoﬁﬁg@ﬂtumtbboddnahurimn wegrenees, rehidmlidy

F(ab')2-fragnepky aghidhedi esord Wik 408 FR.400/ 8L GPRL and/ or, CDR2
homologous human or nonhuman sequences. The invention

15 also comprises “single-chain” antibodies.

The invention also comprises polypeptides which bind
specifically to tumor-associated antigens. Polypeptide
binding substances of this kind may be provided, for
20 example, by degenerate peptide libraries which may be
prepared simply in solution in an immobilized form or
as phage-display libraries. It is likewise possible to
prepare combinatorial libraries of peptides with one or
more amino acids. Libraries of peptoids and nonpeptidic
25 synthetic residues may also be prepared.

Phage display may Dbe particularl effective in
identifying binding peptides of the invention. In this
connection, for example, a phage library is prepared
30 (using, for example, the M13, £d or lambda phages)
which presents inserts of from 4 to about 80 amino acid
residues in length. Phages are then selected which
carry inserts which bind +to the tumor-associated
antigen. This process may be repeated via two or more
35 cycles of a reselection of phages binding to the tumor-
associated antigen. Repeated rounds result in a
concentration of phages carrying particular segquences.

An analysis of DNA sequences may be carried out in



and/or |ight chain-CDR3 regions have been replaced with honol ogous hunan
or nonhuman sequences, chimeric Fab- fragment antibodies in which the FR
and/or CDRL and/or 10 CDR2 and/or |ight chain-CDR3 regions have been
replaced w th honol ogous human or nonhuman sequences, and chineric
Fd-fragnent antibodies in which the FR-and/er CDR and/or CDR2 regions
have been replaced with honol ogous human or nonhuman sequences. The
invention 15%&de® coapridestifiyngltérechadefuamntd bodbes. tibe b&p@tatsbea al so
conpri ses pol j i chrhignd o speglficall t unor .- associ at e
antrripgens. gola@ggl%?%g%%\?hdi ggbsubsst ancéeésJC of h%_ﬁleé%ki r?aorrFaJy?rbe Bfow 88d, for
20 exanpl e, Feerer ai BdpRpt £@e tlhiebri'&{tm@-’S‘a/ﬁﬂmwaeyd bentpgepamegd senply
D sotution ldesorhimabl | taed ¥oid0ora MG SOLaY Iy 4l es, L 1
| i kewi se possible t repare conbinatorial "libraries of peptides wth one
or nore gm’ ﬁ%e a(‘:’isﬁgi. %”Bré PES 16/ 1Péht BPUEPERE L AGRpepti di c biz8 symt ket i c
resi dues may mhsorbespoepared. Rhageysh spl aym®ay e pardd«yl aphy i ghhective

i i denti fyi i ndi i of .the i.nvention. |n this conne¢tion, for
examl o o proseC T pe Py PEBbLAERGP. (o0 ik g i L S anpre, SRGTERSS Td or

| anbda phagesjexgpEhmareskeat s:9asefos ofcfeamidgt peatmide Sﬁziamf%ﬁi@\ig_(;i ﬂ
esidues in | i i ageSoaL 8 sel: e L nserts iC
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or nore %g cyles FLECT eRIRELEDN BiNPhAGesPBrATENG t Oft hehtumbumor-

associ at ed andsgeniaRepeated geatNds suesul hol Bc@le SORGANt LAt i on of phages
carrying particul ar seqguences. An analysis of DNA sequences nay be carried

y .
out in - 40 order To rdéntityF I HN Sefiendes T exptesspgotocols,
pol ypepti des.fdhe smeétéstehtaeawipdrtitore offuder i sequencerhindicpgot-o the

- i i ef ern ne The "two-hybrid systenf of
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skilled worker.

The antibodies described above and other binding
molecules may be used, for example, for identifying
tissue which expresses a tumor-associated antigen.
20 Antibodies may also be coupled to specific diagnostic
substances for displaying cells and tissues expressing
tumor-associated antigens. They may also be coupled to
therapeutically useful substances. Diagnostic
substances comprise, in a nonlimiting manner, barium
25 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,

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

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

therapeutic molecule which, as desired, 1is selectively
35 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



tunor-associ ated antigen. Tunor-associated antigens described according to
the invention or fragnents thereof may be used for screening peptide
l'ibraries, including phage-display libraries, in order to identify 10 and
sel ect peptide binding partners of the tumor- associated antigens. Such

nol ecul es may be used, for exanple, for icLeenlng assays, purification
protocols, for interference with the fufdtion of the tunor- associated

i ger d f ' 0.the. 15 skilled worker. The
Nt bodi o5 degor PEea abave SR Srrer BRAATAL TRETCRUFEs Ty B BSedE 1 or

exanpl e, for PUERTVEyPnFukiasee Whisuh fexpr essesuat i nepr dsseciahed 1,

Cubstances for - grapl ay ng. col | S AH T Se0e Gxaressi ng  CaNOPReEsdat ed

t s for displaying cells and t g ) :
Zﬁ??gggg? The?ygﬁ§géFé6nge catiiftEdP 2 ne her dpett neaykynus efdalunsuhstiances
Di agnosti © sdbsbanbeésiapnpriseaxion ,a nonghmﬂggyaémannerfﬂ%§¥&HP3g§l,
sul fate, iocetapLe-g¢id, iopanoic acid, calcium ipodate, sodium
di atrizoate, megrum ne dratr 9%3?5%“eneﬁﬁﬁﬁﬁﬁ?ﬁﬁu%bﬁﬁunﬂ@%@@ﬁé@@@ﬂ@,and
radi o di agnosti€Eptanael upirngapbsiziinen Qi t exs isdehras <, ueninpa-18 ;and

-11, ga mtters; su . Lodine-123,. 30 techneti um 99m |odine;131
;ﬁgbﬁzdiun}%lg?gﬁﬁg%idggﬁcNGDﬁgg %g?hﬁagﬁg%%? %SongﬁE%F s GEfr &89 dor i ne

and gadol i ni 3T BE cof BEngdeECEhEeidny edtiron exehe lteer min' t Itenapeut | eald v

usef ul sulist aBLEmhapansTREY pﬁggﬁgggﬁgégcggﬂeg&gf%wn{ghqh%§ag%§%ﬁ%%m,lS
selectively 3 uhg dito a ce%& whi ch expresses one Or nore tumor-
associ at ed an?Fge SRR udi hg? Gnt iM¥Gicar-Higeht s, In¢ adi dact peeticular

i odi ne- | abel edhephpourids, (Aoxingopleytast atden Of qxgghyt%§%?%gg§i et G

Anti cancer a 41, c i se,, for_exanple, amnogluteth _
azathioprine?gP%?%o#ibigﬂgu?igféj Ut F an, M4r RSt iIBRO t e or &Hsici las

cisplatin, cyePbpriesphamidevicgt! qsporéive, cholera toxin, pertussis
15 toxin, ricin, gelonin, abrin, diphtheria exotoxin or
Pseudomonas exotoxin. Toxin residues may also be high

energy-emitting radionuclides such as cobalt—60.

The term “patient” means according to the invention a
20 human being, a nonhuman primate or another animal, in
particular a mammal such as a cow, horse, pig, sheep,
goat, dog, cat or a rodent such as a mouse and rat. In

a particularly preferred embodiment, the patient is a
human being.

25
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

30 that expression 1is altered, preferably increased,
compared to the state in a healthy individual. An
increase in 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

35 antigen is expressed only in tissue of a diseased
individual, while expression in a healthy individual is
repressed. One example of such a disease is cancer,

wherein the term “cancer” according to the invention



cytarabi di ne, dacarbazine, dactinonycin, daunorubin, 5 doxorubicin, taxol,
etoposide, fluorouracil, interferon-a, |onustine, nercaptopurine,

nmet hotrexate, mitotane, procarbazine HCL, thioguanine, vinblastine

sul fate and vincristine sulfate. Qther anticancer agents are described,
for exanple, in Goodman and 10 G | nan,- "{the- Phar macol ogi cal Basis of
Therapeutics”, 8th Edition, 1990, MGawH |I, Inc., in particular
Chapter 52 (AsmPrdepisasicukAgents (Hamlkinbalkabr est1andmaBr uces fat Ghabner).

Toxins may b I i NS, ; e an iviral _roteln,,choleratoxin,
pert ussi sy15§tlg'>??{;na?'r ?%lﬁ:%\%? ge %rﬁ?ér.)\%(’ \Q%rggﬁ,naél pcr?tnﬁ:eef{)’a RGO nCdRCST
 Pseudonpnas eX¢tESEiiRalToxenceesi diigsrnmmantsn, beohbgh caenrerngy- enbhb tRg

radi onucl i degasit@lt ,as eRAHIBLs g it eram, pati en]t_}';néﬁ}ga%ogeccordi ngf%o t he

4 7 . C IIIC
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:oarti cul ar aeﬁ’gmgussucﬁaageé'ccﬁ&lm%'e?lplcg%n%eppangaaaﬁ dognceat or a
rodent such asra mose artd atthrbat a @art) culaidy, preferled embodipent,

tient ma ing. 25 According to the invention, the tefm
Egiesggse" re:pz:r(%ta[% aﬁ@gcg%f%olcgélicgﬁ Qt ate's nuE\?I?‘éﬁ'tGNﬁrrié@so%@m%ﬁ"
antigens ar e 3@tprlaggedaorcabrordeley rexpsesseds thAbseEMEI expression
means according to the invention 30 that expression is altered, preferably
i ncrease conpared to the state in a healt hy i ndl. Vi dual . “An increase in
expr essi 1891 r 8CEPE H R %t neheadevByptaen | easbiedogital partptel araatbé east

20% at |east 50%69te alarast aa80% |0 ene 1enhadi DBEAL; ot h'aqnd may be
t unor - associ a %d .35 anti ggggi s expressed only in tissue of a diseased
V\Iftt'I) ifg si-on

i ndi vi dual , WhiT € exXxpres iR HeA VMR- | RdPveduaiudhs apepresseesudne
exanpl e of sbékpsvdi seaskudsnganoarch Wwhepsiy) t hgqdt gym 'ﬁg@@g@r b BSSQr di ng

[ [ ' ' ' mel anomas, terat omas,
to the '”Ve”E&%%cﬁ%aﬂ”%§£15§§éJeEéSgh%?’d??ﬂé?"?@ées or other body

15 fluids, for wuse 1in the various methods described
herein.

According to the invention, the term “immunoreactive
cell” means a cell which can mature into an immune cell

20 (such as B cell, T helper cell, or cytolytic T cell)
with suitable stimulation. Immunoreactive cells
comprise CD34" hematopoietic stem cells, immature and
mature T cells and immature and mature B cells. If
production of cytolytic or T helper cells recognizing a

25 tumor-associated antigen is desired, the immunoreactive
cell 1is contacted with a cell expressing a tumor-
associated antigen under conditions which favor
production, differentiation and/or selection of
cytolytic T cells and of T helper cells. The

30 differentiation of T cell precursors into a cytolytic T
cell, when exposed to an antigen, is similar to clonal
selection of the immune system.

Some therapeutic methods are based on a reaction of the
35 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



i idn cancer, adrenal cancer, thyroid cancer, intestinal cancer,
?:ngaiénggg,egolon cancer, stomach cancer, gastrointestinal cancer, |ynph
node cancer, 5 esophagus cancer, col orectal cancer, pancreas cancer, e?r,
nose and throat (ENT) cancer, breast cancer, prostate cancer, cancer o
the uterus, ovarian cancer and lung canger —and the matastases thereof. 10
According to the invention, a biological sanple may be a tissue sanple
and/ or a cel | lymphsappke ampeawmyfine ebtai ned thbbéxCOQMﬁntion% nanner

ti - bLgps i.ncludin uneh bi opsy, and by taking ood,
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ol I 20 (Such a5 B satt oo et bar cer P el ey SRR F et F) EFR adi 1 abl e
stinulatian. FARtRor it i8IS s Ofcomprieehed3n? herirfateomaietdtc rg em

[ i ' Ils. If
cell's, immuatucel andcamabir €olneelilrs wndyioppipge and  pptyre B cells,
producti on ofchlgiytic or hel per cel]s recognizing a 2£§funor-a§580|ated

i i i¥2 Peerr ic&ldgntidgct akewm t Aramcahi
antigen is desired,  the Frmafors i ¥ i &nt :
exprgssing a Rahbent assdcitdtedcanl sganrdindest£ongit wons whi cby {avar op

[ ' iafLo Lor selectign of cytolytic T cells and of T
el por Coll st Theoa0 ar FFor SRELSE] BUbi T Ui =br SXEh SUPSCPABD ARy Pl yi 1 ¢

T cell, *{herf¥kpbeeict o ad vamtiqmytes s 63 ni | arderaicltanal cesalacti @peof the

[ [ [ f the 35
syste na I g h d a reaction o _
:22322 sgsteﬂgiiig?pgﬁﬁéngﬁy%hiéﬂE%esu tégfégig yggglofsu tﬁéeﬁipF8§ent|ng
Tancer

celI's such as” BBFFs WRPERTesresentcohles orpresent unbheassesiiated
antigens. |n ¢dmslecxonmecttionirfosueranpl eaayt ol Qgays eyhotaxig TwitﬁB

ifi t unor -
| ynphocyt es §Q$€${$§iéoﬁ‘al§gp ég§t8£,astimulate propagation of the
15 latter. The clonally expanded autologous cytotoxic T
lymphocytes are then administered to the patient.

In another method of selecting antigen-specific
Cytotoxic T lymphocytes, fluorogenic tetramers of MHC
20 class I molecule/peptide complexes are used for
detecting specific clones of Cytotoxic T lymphocytes
(Altman et al., Science 274:94-96, 1996; Dunbar et al.,
Curr. Biol. 8:413-416, 1998). Soluble MHC class I
molecules are folded in vitro in the presence of §;
25 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
30 ratio of 4:1. Tetramers are then contacted with
cytotoxic T Jlymphocytes 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
35 may be sorted by fluorescence-controlled cell sorting
to 1isolate reactive cytotoxic T lymphocytes. The

isolated cytotoxic T lymphocytes may then be propagated
in vitro. '



associ ated antigen and an MHC nol ecul e are admi ni stered

havi ng a cellular abnormality. The production of such cy
| ynphocytes in vitro is 5 known. An exanple of a nmethod o
T cells can be found in WO A-9633265. Cenerally, a sanpl
cells such as blood cells is taken from yhe_ patient and
contacted with a cell which presents the conplex and whi
propagation of 10 cytotoxic T |ynphocytes (e.g. dendritic

target cell be a dan ted cel ch as a cel
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Often, of the T cell repertoire of a patient, only T
cells with low affinity for a specific complex of this

kind can be propagated, since those with h
20 have been extinguished due to development o

An alternative here may be a transfer of

igh affinity
f tolerance.
the T cell

receptor itself. For this too, cells presenting the

desired complex (e.g. dendritic cells) are combined

25

30

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.,



- rapeutic nethod referred to as adoptive transfer (G eenberg,
J.4ﬁnnhzo?.t226(g):19l7, 1986; Riddel et al., Science 257:238, 1992; Lynch
et al., 5 Eur. J. Immnol. 21:1403-1410, 1991; Kast et al., Cell o
59:603-614, 1989), cells presenting the desired conplex (e.g. dendritic
cells) are combined with cytotoxic T Jymphocytes of the patient to be
treated, resulting in a propagation of specific cytotoxic T |ynphocytes.
The 10 propadetedmaytrgiloxiz: 951y&phorytes. are then administered to a
patient having a cellular anonaly characterized by particul ar abnornﬁ
cells presenting the specific conplex. The cytotoxic T |ynphocytes then

| yse the abndrifal CReF2RSUEher @vpeadlsi evtboye a sdesitr esit 15rbherapeut i 6t

t. Ot f dth I pPgEt g Le tient, only T cells with
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t hose Wi t%‘n hiFdiT S8 rff t §OPBLR%Y & Theent wReF ngapshédtdde ane igevelopirent  of

tol erance. AlAalderaatiee Beer &él;aem%§r@@siﬁén9§fﬁgﬁl[nC%lmaﬁ%&Pptor
itself. For t ié%ntggaﬂfglls resentlnglthe desired conpl ex (e.g.
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cells) are conbi ne A cytot dx7e § yPESSERLRABY] ttiye i¢riimietual s or

25 anot her sﬁ@@%%sbééng.idem$eﬁieﬁhisthe@ulm§ylnbepr@@ﬁg@ﬁégn wirspegific
ic T C W i gh inity i.f the T.|lynmphocytes are
gg??bggj{ onﬁﬁqﬁg%ngFEEFga%%%nﬂ%ﬁ?ﬁ%&%ad“ﬁ%‘ﬁ}e§P8u§l€8nt§XFORPFHCtH%
specific gEom}IY&P.hOFE{ée'r"ﬁ-ghIéf fohe t gy¥osceia eteptyouprofc Bk 4 heseepropagat ed
specific T | ymphecyiessdrs: Lh@nede lc_gmptllgg(-,hli@ él%;ll ﬁgt )ésjs'ucrzneldlt trk%ctepg ors
have been cl%ned from anat her speci eSS, they can be hunmani-ze 0
di fferent extentr &F&F T & %Qﬁiﬁﬁ?ﬂ%ﬁaE%e$ﬁ@hedtransduced via gene
transfer, for exanple using 35 retroviral vectors, into T cells of

: i ' i hen carried out using these
R L o Rt N AR IR
15 can be applied according to the invention. Cytotoxic T
lymphoéytes may also be generated in vivo in a manner
known per se. One method uses nonproliferative cells
expressing the complex. The cells used here will be
those which usually express the complex, such as
20 irradiated tumor cells or cells transfected with one or
both genes necessary for presentation of the complex
(i.e. the antigenic peptide and the presenting HLA
molecule). Various cell types may be used. Furthermore,
it is possible to use vectors which carry one or both
25 of the genes of interest. Particular preference 1is
given to wviral or bacterial vectors. For example,
nucleic acids coding for a tumor-associated antigen or
for a part thereof may be functionally 1linked to
promoter and enhancer sequences which control
30 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 wviral
35 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



et al., Nat Inmunol. 2:962-70, 2001; Kessels et al., - 45 - Nat |nmunol.
2:957-61, 2001). The therapeutic aspects above start out fromthe fact

that at | east sonme of the abnormal cells of the patient 5 present a

conpl ex of a tunor-associated antigen and an. HLA nol ecul e. Such cells may
be identified in a manner known per se.4@s-soon as cells presenting the
conpl ex have been identified, they may be conbined with a sanple fromthe
patient, whi d¢hhecogeabms cyfotiw c tErbk@d yrpleayt esy lfaddre: cyteqtioxi e, T

I hocytes lyse S pr nting the conplex, it can, b,_e assuned t hat
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per se. %e net hod uses nonproliferative ce expressing the c 8x. The
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interest. Parti pref.er I gi to viral or bacterial ve .
IFor exanp) e, ?}Jr?ﬁrt:qlgeir'c gg‘iedsggggillﬁgngorggm%ﬁmﬁ{%ss%r&l d SRFPYEX off for a
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whi ch controllyéprexdyressian f oadd $HBBLgssoci ated antigen or a fragnent
thereof in parygf?)cul ar tissues or cel}lg ?gpgs. The nucleic acid nay be

incorporated into an.expression vector. Expression vectors may be
nonnodi fi ed RexsriadAranpedifelctnuekel chaci dehipkasm g§ O&or\{{biﬁkn§5 ggpones

[ [ ' ' [ rted,  Nucleic acids codin
i nto which e%%%%¥ls%%§g%§%éﬂagh Egg§y3¥3algggggent thereof with an g
for a tunor-associate

adjuvant in order to make incorporation into antigen-
presenting cells in vivo possible. The tumor-associated
antigen or a Zfragment thereof may be represented as
protein, as DNA (e.g. within a vector) or as RNA. The
tumor-associated antigen 1is processed to produce a
20 peptide partner for the HLA molecule, while a fragment
thereof may be presented without the need for further
processing. The latter is the case in particular, if
these can bind to HLA molecules. Preference is given to
administration forms in which the complete antigen is
25 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-S, 2000; Ossendorp et al.

vy
r J. EXxp.
Med. 187:693-702, 1998). In general, it is possible to
30 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
35 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



antigen may also be inserted into a retroviral genone, thereby enabling
the nucleic acid to be integrated into 46 the genone of the target tissue
or target cell. In these systens, a mcroorgani smsuch as vaccinia virus,
pox virus, Herpes sinplex virus, retrovirus or adenovirus carries the gene
of interest and de facto 5 "infects" hesg7cells. Another preferred formis
the introduction of the tunor-associated antigen in the form of
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t unor - associ Lgep is,progessed to produce a 20 peptide partnef for
the HLA nnle?&%g?a§%#ﬁegg ?%agn&ﬁ? §Pﬁ%7%@f géy6@é presemt®d without the
need for further processing. The latter is the case in paét!cyI?r,t!fn

t hese can bi Lo ) s given.to a m nistrati ol
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for an effectimeuhimuineot espanser4{Bgendor pgl %hvefé' ,”Okhkﬁtkérﬁgi75-9,
2000; Cssendomp et al.,.J. Exp.  Md., 187:693-702, 19 . In"general” it is
possible to 30 %%HPh?gFé?nanogff&aQQAF%ﬁ&RRn Bfakhant vrrressociat ed

antigen to a patieatiby bt raadetmmbnénjreGibise T aBXAMY & eHOVRYEL ¢
- proc_nar?o eatf <£P' ek aftae M o0 . T Chay. Ansorbencatpped
al ., Proc Nat Acad” ScCi A 98! 9 , : s
15 effect on cancer by using a tumor-associated antigen or
a nucleic acid coding therefor. For example, human
cancer cells may be introduced into a mouse to generate
a tumor, and one or more nucleic acids coding for
tumor-associated antigens may be administered. The
20 effect on the cancer cells (for example reduction in
tumor size) may be measured as a measure for the
effectiveness of an immunization by the nucleic acid.

As part of the composition for an immunization, one or
25 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 1is incorporated into the antigen or
30 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.
35 Adjuvants are known and comprise in a nonlimiting way
monophosphoryl lipid A (MPL, SmithKline Beecham),
saponins such as (QS21 (SmithKline Beecham), DQS21
(SmithKline Beecham; WO 96/33739), Qs7, QsS17, Q0S18 and



35 out in conbination with reagents which facilitate uptake into dendritic
cells. Preferred tunor-associated antigens conprise those which react with
al  ogenic cancer antisera or with T cells of many cancer - 47 patients.

O particular interest, however, are those against which no spontaneous

i mune responses pre- exist. Evidently, i is possible to |nduce agai nst

t hese i mmune responses which can |yse tunors (Keogh et 5 al. . I mmunol .
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latter and whigh penhances the imune response. Adjuvants may enhance the
i mrune response by provi ding an antigen reservoir (extracellularly or in
macr ophages), activating

15 Other substances which stimulate an immune response of

the patient may also be administered. It is possible,
for example, to use cytokines in a wvaccination, owing
to their regulatory properties on lymphocytes. Such
cytokines comprise, for example, interleukin-12 (IL-12)
20 which was shown to increase the protective actions of

vaccines (cf. Science 268:1432-1434, 1995), GM-CSF and
IL-18.

There are a number of compounds which enhance an immune
25 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 CDS8S§, respectively) which are
30 expressed on dendritic cells (DC) and interact with the
CDh28 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
35 function. B7 also interacts with CTLA4 (CD152) on T
cells, and studies involving CTLA4 and B7 ligands
demonstrate that B7-CTLA4 interaction can enhance

antitumor immunity and CTL propagation (Zheng, P. et



macrophages and/or stinulating particular |ynphocytes. 35 Adjuvants are
known and conprise in a nonlimting way nonophosphoryl lipid A (MPL,

Sm t hKl i ne Beecham), saponins such as Q521 (SmithKline Beechan), DQS21
(Sm thKline Beecham WO 96/33739), QS7, S17, Q518 apd 48 QS-L1 (So et
al., Ml. Cells 7:178-186, 1997), inconplete Freund's adjuvant, conplete
Freund's adjuvant, vitamn E, nontanide, "alum CpG oligonucleotides (cf.
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dendritic celjlsy a2l d n with the CD28 nolecul e expressed o

T cells. Thi slﬁi ndt%g7acti oén E)?%%ﬁj)es a costimulation (signal 2) for an

15 A complete activation of Cytotoxic T lymphocytes and a
complete effector function require an involvement of
T helper cells via interactioﬁ between the CD40 ligand
on said T helper cells and the CD40 molecule expressed
by dendritic cells (Ridge et al., Nature 393:474

20 (1998), Bennett et al., Nature 393:478 (1998),
Schénberger 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-

25 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
30 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
35 B7-costimulating signals are not provided. This
mechanism could be used in connection with therapies

based on antigen-pulsed dendritic cells.



antigen/ MHC TCR-stinul ated (signal 1) T cell, thereby enhancing
propagation of said T cell and the effector 35 function. B7 also interacts
with CTLA4 (CD152) on T cells, and studies involving CTLA4 and B7 |igands
demonstrate that B7-CTLA4 interaction can enhance antitunor immnity and
CTL propagation (Zheng, P. et 49 al.,-Ps0c- Natl. Acad. Sci. USA
95(11):6284-6289 (1998) B7 is typi caIIy not expressed on tunor cells so
that 5 these % nbredietenveahnoi anOml@EBESHtIﬁIg: celdmi{ARGsati60r drcells.
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15 ransfection and transductlon methods are known
to the skilled worker. The invention also provides for
administering nucleic acids in vivo by using vectors

such as viruses and target-controlled liposomes.

20 In a preferred embodiment, a viral vector for
administering a nucleic acid coding for a tumor-
associated antigen is selected from the group
consisting of adenoviruses, adeno-associated viruses,
pox viruses, including vaccinia virus and attenuated

25 poOX 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 infectibus

30 particles).

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

carrying the nucleic acids of interest, liposome-



. In these situations, T helper and 35 B7-costimulating _
g?;ﬂ?[scglgs%ot provided. This nechanismcould be used in connection m1th
therapies based on antigen-pulsed dendritic cells. 50 The invention also
provides for adm nistration of nucleic acids, polypeptides or peptides.
Pol ypeptides and peptides may be adm ni ghered in a manner known perd se.
In one enbodi nent, nucleic acids are admnistered 5 by ex vivo nethods,
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infectious 30ipesdhes es)s Mérs'i@éﬁi_,”eblig@%i%y er&&?gﬁ 0 OlraI sPﬁ?ace
i ntroduce accordiqg to the invention nucleic acids iato Cells
membrame  protein associated with endocytosis may be
15 incorporated into the liposome formulation in order to
make target <control and/or uptake possible. Such
proteins comprise capsid proteins or fragments thereof
which are specific for a particular cell type,
antibodies to proteins which are internalized, proteins

20 addressing an intracellular site, and the like.

The therapeutic compositions of the invention may be
administered in pPharmaceutically compatible
preparations. Such preparations may usually contain

25 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.

30
The therapeutically active compounds of the invention
may be administered wvia any conventional route,
including by injection or infusion. The administration
méy be carried out, for example, orally, intravenously,
35 . intraperitonealy, intramuscularly, subcutaneously or

transdermally. Preferably, antibodies are
therapeutically administered by way of a lung aerosol.

Antisense nucleic acids are preferably administered by



i i ivo. Methods of this kind conprise 35 transfection of nucleic
;Lygo-ogakgﬂvbygcipitates, transfection of nucleic acids assoplateﬂ wth
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15 onset or a prevention of the onset of said disease or

said condition.

An effective amount of a composition of the invention
will depend on the condition to be treated, the

20 severeness of the disease, the individual parameters of
the patient, including age, physiological condition,
size and weight, the duration of treatment, the type of
an accompanying therapy (if present), the specific
route of administration and similar factors.

25
The pharmaceutical compositions of the invention are
preferably sterile and contain an effective amount of
the therapeutically active substance to generate the
desired reaction or the desired effect.

30

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
35 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.



may be adm nistered via any conventional route, including by injection or

i nfusion. The adm nistration may be carried out, for exanple, orally,

i ntravenously, 35. intraperitonealy, intranuscularly, subcutaneously or
transdermal ly. Preferably, antibodies are therapeutically adm nistered by
way of a lung aerosol. Antisense nucleit3a€ids are preferably adm nistered
by - 52 - slow intravenous adm nistration. The conpositions of the
invention are adm nistered in effective amobunts. An "effective anount”
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di sease or of i ) o_be. del ay .of the 15 onset or a prevention
of the onset Sg.sm %ﬁééhég?%ﬁgés%ﬁ%lggﬁaiﬁFo SSAT S Q9% AnotRtTMof a

conposi ti on 6f NGhé&d Mrdntidrarey fdrmielpenddoanthednandstiondt o be treated
the 20 severeness of the disease, the individual paraneters of the
patieht,lénclgginﬁgage, ph¥siological condition, size and weight, the
durationt%f tréat HBAFMAFRETLFAe oFOMRASaEderpanyf nghenetapgntibnprasent ),
the speci ficgerautalof adminiskeationsandoshphbaeutaeloly. Zndleinie
pharnaceutic%%mpglEgsition of the |nveBt|on are preferably ster!?e an
contain an effective ano@fit of Ithe t hBrapRECFEARCELladt i ve Gomeaahetet o

gener ate t he cofgsisied areact iTre orteirre dgshaatheddiettal BP compatible”

refers to a nontoxic material which does not interact

15 with the action o0f the active component of the
pharmaceutical composition. Preparations of this kind
may usually contain salts, buffer substances,
preservatives, carriers and, where appropriate, other
therapeutically active compounds. When used in

20 medicine, the salts should be pharmaceutically
compatible. However, salts which are not

pharmaceutically compatible may wused for preparing
pharmaceutically compatible salts and are included in
the invention. Pharmacologically and pharmaceutically
25 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
30 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
35 comprise a pharmaceutically compatible carrier.
According to the invention, the term “pharmaceutically
compatible carrier” refers to one or more compatible

solid or 1liquid fillers, diluents or encapsulating



The doses adm ni stered of the conpositions of the invention may depend on
various paraneters such as the type of admnistration, the condition of
the patient, the desired period of adm nistration, etc. In the case 35
that a reaction in a patient is insufficient with an initial dose, higher
doses (or effectively higher doses achigyed by a different, nore | ocalized
route of admnistration) may be used. - 53 Generally, doses of the

t unor - associ #vdT ETtdgEn ohichr oaréd nguivaBley.fdy ebamabhycfi=emot0 pg to
100 g, are f te nd N, red f,or_a_.treatnment or for 5 generating
or |ncrea5|néﬁgﬁHFﬁnuﬁgﬁ%egggﬁ;e é#? TERE" aBRfRFSt it i OF oPTHGRIE cOACi ds
(DNA and HWMlQRﬁﬂ%RﬁCf@@mPQﬂ%mtasgécuatedtanalgemssynukﬁﬂi@dnadﬁﬁé$ of
from 1 ng tard. dnighacasl eiondal edoapdoadt nisterad 10 The phar mageuti cal
conpositi f the invention are geherally admnis ered

phar maceu |c %}%ﬁﬁﬁﬁﬁlbl%pp%hﬁﬁﬁ%%nand F@ephaﬁwmﬁanannﬂly chbnpathbl e-

conposi ti ons.phEend@sug 1 @hﬁfﬂﬁﬂﬁﬂéiﬁﬁbPYO%om%g'ﬂﬂﬁéntldﬁfﬁ§ctgs§ T?ngXIC
mat eri al whi oe%ha&; interact 15 th the action of the active conponent

of the pharraceutica fposf ?5ﬁCtPP€paPﬁFP6ﬁs Priehi sskppBankaglisual |y
cont ai n sal t snHsUffertsbde sinoss, phopreseevat cyeSefEAEEEONS and, where
appropriate, other therapeutically active conpounds. en used in 20
medi ci ne the salts shoul d be pharmaceutically conpatible. However, salts
whi ch ar &0 notf ebh& PREBEGEVEAICRY coppREsbIté omsy efedHeor ipvepariong may
phar maceut i caldny cionpat i bhe1 sabls rand e he, i hvention
Pharnacologlcaluﬁ %f pharnaceutlcall §H§%E£ﬁ%§?lgfe sa%t§m% t%%ls k?nd
conprise in athdhl FaTti ngrthdg Fﬁ&?elﬁ}ébaﬁéa f r BAT & Re afcdld owvik ng aslds:
hydr ochl ori cantydrtobrpdmci c sad fdirig, a nk&rt¢, phosphoric, maleic, acetic,
salicylic, citric, formc, mlonic, succinic acids, and the |iKke.
Pharnaceutlcally

The pharmaceutical compositions may, where appropriate,

also contain suitable preservatives such as
benzalkonium chloride, chlorobutanol, paraben and’
thimerosal.

20 The pharmaceutical compositions are usually provided in
a uniform dosage form and may be prepared in a manner
known per se. Pharmaceutical compositions of the
invention may be in the form of capsules, tablets,

lozenges, suspensions, syrups, elixir or in the form of
25 an emulsion, for example.

Compositions suitable for parenteral administration
usually comprise a sterile agqueous Or nonagueous
preparation of the active compound, which is preferably
30 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.
35

The present invention is described in detail by the
figures and examples below, which are used only for

illustration purposes and are not meant to be limiting.



30 conpatible salts may al so be prepared as al kali nmetal salts or alkaline
earth netal salts, such as sodium salts, potassiumsalts or calciumsalts.
A pharnmaceutical conposition of the invention may 35 conprise a
pharmaceutically conpatible carrier. According to the invention, the term
"pharmaceutically conpatible carrier"_rgefers to one or nore conpatible
solid or liquid fillers, diluents or encapsul ating - 54 substances, which

are suitabl e dwin@drioni sheat e cr@ ptiwmnsngThenter Bk spghkker "srefgLs to an
organic or i j ¢ component, of a natural or synthetic nature, In
which the acf%@%gggkﬁgﬁ%ntWh§cﬁbnbﬁﬁgd ?#F%ﬁ%% ®to 9FR43d t atle  the
appl i cation. THeewoiporen ssofes hieblphasnaneutktal egompeXietd on of the
invention are usually such that no interaction occurs which substantially
inpairs the desired pharmaceutical efficacy. 10 The pharmaceutica

conposi ti ons B¥I4FRS 1 nvent i on may contain suitable buffer substances such
as acetic acid in a salt, citric acid in a salt, boric acid in a salt and
phosphoric acid in a 15 _The pharmaceuti cal conpositions may, where
appropri at e, C‘d'léf'so 'coc??ﬁaﬂa#% sBRNAD| eSFPECEFYAR| vad suerlesr bearelkem: um

chl ori de, chlxagsiemol , paraben and thinerosal. 20 The pharnmaceuti cal

conposi tions @fe ual ovided in _ a uniformdosage formand may be
pr epar ed in,EgFﬁﬁﬁﬁe?A%%égﬁP%EﬁO%%_ ¥%5?nd@§%?%ﬁ%? C%N%OSF?PBnSG%¥3§he

i nventi oROmayeteréssidre formost cepsthescoiabl etscindzengesys SasSpepsi ons,

syrups, eliXxido@frddt t hepform; 5 lsion, for _ exanple. Conpositions
sui tabl e forlé%ré%teral admlﬂﬁgrggiS%Qﬁﬁgigyif%%%%?FE%OQ §fbr??g£%§ueous
or nonaqueous-!¥Epar atliloRr6RSthe dctivng corpdymh whipdksi s prefigmab) y 30

isotonic to t?Et&ﬂ@K%iKﬁlif&bl@ﬁi@é?@lnoﬁgﬁnpbeﬁeet c%%%&%ﬁ”ble carriers
and sol vents are Ringer solution
15 Fig. 2. Quantitative PCR analysis of GUCY2C mRNA
expression in normal and tumor tissues
Real-time PCR investigation with GUCY2C-specific
primers (SEQ ID NO: 22-23) shows selective mRNA
expression in normal ileum, colon} and in all colon
20 carcinoma biopsies. Distinct quanities of GUCY2C

transcripts were also detected in a colon carcinoma
metastasis in the liver.

Fig. 3. Identification of tumor-specific GUCY2C splice
25 wvariants
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.
30 |
Fig. 4. Selective SCGB3A expression in normal lung and
lung carcinoma
RT-PCR analysis with gene-specific SCGB3A2 primers
(SEQ ID NO: 37, 38) shows cDNA amplification
35 exclusively in normal lung (lane 8, 14-15) and in lung
carcinoma biopsies (lane 16-24). (1-Liver-N, 2-PBMC-N,
3-lymph node-N, 4-stomach-N, S5-testis-N, 6-breast-N,
7-kidney-N, 8-lung-N, S8-thymus-N, 10-ovary-N,



and isotonic sodiumchloride solution. In addition, usually sterile, fixed
oil's are used as solution or suspension medium 35 The present invention
is described in detail by the figures and exanples bel ow, which are used
only for illustration purposes and are not neant to be limting. - 55
Onvng to the description and the exanpl esg further enbodi ments which are

| i kew se included in the invention are accessible to the skilled worker. 5

Figures: Fig.11khadd¥R35 MHNA expisp3sicann,N €@lan sCakgi AT P&Qf’z?i—gﬁn - PCR
i nvestigations w.th DNA-ngree RNA show GPR35 10 expression in nost of the
col on car ci noid bi't ﬁﬁ’e : ‘éi;eg%%h‘f? &EtFREPe is no detectable expression

in normal tissues. (1l-Breast, 2-lung, 3-1ynph nodes, 4-thynus, 5-col on,

6- 15 colon caf; n , - . tyol). 15 Fig..2 Quantitative PCR
anal ysi s of %2%&%%%%%% in r?d‘rpr?'ﬁg%h%nt unor?t i ssuRECRRGR -t i ne
PCR i nves?i g@&Sohhagush GOk peetd¢izonar andr pa@sﬁeawm_cN@aﬁaznzlaaa 528\/\5
sel ective MRWA-pPr €94 neryml 44 c .18 peall col on

carci noma biopsies. Di stic')){lkct uani ties W%? %rg %‘(Lf%ifpcfs %%136‘35?30
detected in a°¢8 dP &% citonma s Onetehavrd s siosaiing vee. they. idvention

| dent i fi cati @raofounss - snecidirs- 1GAGY2C Splg a8 s 25, var] a@t/ioPCBtBﬁggHCt S
fromnormal cglon tissues and colon . carci nomas were cl oned, and clones

from both groups *#Fe HeHEL by et riktioh anBf ST 82t EEoRE3JChngma .
sequencel) 3®iRippies . Sdievtivet SCGRY e exPORSSWAB | A1 BAI NBELLHpgdangd, | ung
carcl nhoma stomach and normal esophageal tissue. In contrast
thereto, no expression was detected in the ovary and in

ovarian carcinoma.

15 Fig. 6. SLC13Al expression in the kidney and renal cell
carcinoma
RT~-PCR analysis with SLC13Al-specific primers
(SEQ ID NO: 49, 50) showed expression in 7/8 renal cell
carcinoma samples. Otherwise, transcripts within normal
20 tissues were detected exclusively in the kidney. (1-2-
kidney, 3-10-renal cell carcinoma, ll-breast, 12-lung,
13-liver, l4-colon, 15-1ymph nodes, l6-spleen,
l7—esophagus; 18-thymus, 19-thyroid, 20-PBMCs,
2l-ovary, 22-testis). ' '
25
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
30 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.

35 Fig. 8. FLJ21477 expression in the colon and colon
carcinoma
RT-PCR investigations with FLJ21477-specific primers
(SEQ ID NO: 69, 70) showed selective expression in the



RT- PCR anal ysis with gene-specific SCGB3A2 priners (SEQID NO 37, 38)
shows cDNA anplification 35 exclusively in normal lung (lane 8, 14-15) and
in lung carcinoma biopsies (lane 16-24) . (1-Liver-N, 2-PBMC-N, 3-lynph
node- N, 4-stomach-N, 5-testis-N, 6-breast-N, 7-kidney-N, 8-1ung-N,

- 9-thymus-N, 10-ovary-N, - 56 1l-adrenalgN _12-spleen-N  14-15-1ung-N,
16-24-lung carcinoma, 25-negative control). Fig. 5 «audin-18A2.1

expressi on | ealamsha sScesaphaqus, slofach savciiom andpancieptiy

rci noma anal wi t h cl audi n- 18A2, 1- speci
Klg 39, 40) s(tj;ﬁ%d) a%%%?ﬁ?haa%dt I‘fé’lloﬁ\/e‘ﬁ%F%hHOFfB?oﬁ@ﬁlﬁ’ééé -.clBheli pth8Aa2. 1
expression i m@/nl st osmcds CBTCi iode bi apskeprardibp .3/ 6 pancreatic
carci noma 10 biopsies. Distinct expression was al so detected in stomach
and normal esophageal tissue. In contrast thereto, no expression was
detected Pn tHig ovihr FafitP§94 spriessitanci ionathd5 EbLon6. aSiClabion
expression i edheiddgpey and renal cell carcinoma RT-PCR analysis with
SLC13A1l1- speci fi Ccﬁ%l ner s (SEQID NO 49, 50) showed expression in 7/8
¢

renal cell ek TS} e t e wi Bteh chﬁ%%?@fspwiﬁm not ik r20
tissues were (cﬁatgecmeducexcw,m V@H’s'h'&wtehﬁ ki dogy; vEls %gr@% ’ 3 19hre”a'
cel | carC|no 11 br as%d % &g 13-1iver 1§ co nodes,
16- spl een, sop% <§ 18IPRGMY, VEEYINT ol BVeDS- P@l\/@‘pr@i m/raryn

22-testiky. 2% /) )g. lﬁveﬁltﬁ:gﬂa*’eldprcﬁﬁmronclaﬁcﬁ_@ﬂdﬁﬁ §&hPNe §ar GiRONBL ARG
stomach car cijaang, égvgﬁ.{.f agtl.ons w g SHPFﬁSSéepem fic priners (SEQ

ID NO 67, 68) coJT| rrre sel ive expre ‘the col on and showed
hi gh expressi on in (3/7) investigated col on carci noma and (1/3)

investigated Fig. 10. von Ebner expression in stomach, lung and lung

carcinoma

15 RT-PCR investigations with von Ebner-specific primers
(SEQ ID NO: 73, 74) showed selective expression in the
stomach, in the lung and in (5/10) investigated lung
carcinoma samples. The other'normal tissues (NT) showed
no expression.

20

Fig. 1l. Plunc expression in thymus, 1lung and lung

carcinoma

RT-PCR investigations with Plunc-specific primers

(SEQ ID NO: 75, 76) showed selective expression in the
25 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
30 thyroid

RT-PCR investigations with SLC26A%-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
35 expression with the exception of the thyroid.

Fig. 13. THC1005163 expression in stomach, ovary, 1lung
and lung carcinoma



stomach carci noma sanpl es. The other nornmal tissues (NT) showed no or only
very weak expression. 35 Fig. S. FLJ21477 expression in the colon and col on
carcinoma RT-PCR investigations with FLJ21477-specific prinmers (SEQ ID NO
69, 70) showed sel ective expression in the - 57 colon and additionally
various |levels of expression in (7/12) ddqvestigated col on carcinoma
sanples. The other normal tissues (NT) showed no expression. 5 Fig. 9.

FLJ20694 expressican ﬂrrbésrtelgéﬂlqshﬁndlegl an Tyeaneisne® FFeHGR 4 nyestd gati ons
with FLJ20694 eC|f|c pn;ners ID NO 71, 72), showed sel ectjve

expr essi on i ahd %ﬂﬂlﬁl %PF?QGéﬁF8u§ﬂPéﬁblgToFagkp?%%%ﬁ%n in
10 (5/9) invesidwgat mmmmrmnnemml esvadie Duhgr anmorival ($/$sues
(NT) showed LeXpressi on, Ebner xpreSS| n.i.n stona | ung
and | ung caﬁg‘} r?orrcxrél ﬁ?W%Chgl anestsl ggﬁqeon%tlﬁ{h nysie Ebr}:é'rsss]‘bem ?‘ﬁ
primers $SEQHAwaNOna FxprBsshwowed sel ective expression in the stonmach,
inthe lung and in (5/10) investigated lung carcinonma sanples. The ot her
nor mal tlssues (NT) showed no expression. 20 Fig. 11. Plunc expression in

t hynus, |ung B | LG %ithec T eerRiPhy 4t | gadreyis 2R remamcespheific
priners (SEQdA:idma’5, 76) showed selective expression in the 25 thynus,

in the lung (6/10) .i,nv stl ated lLung ¢ Lnoma _sanpl.es. The ot her
nor nal tissugggékgi A& S tdLFre S on V1 .g@§?géégg6ﬁ§e€% rEssPOHFRS | ung,
| ung cartdnonesEMdID 3 £ 3 oi 81 RTsIB@I%bedwveslégaiir@nexwrtehsSb(ﬁZW specific
primers (SEQ ICR\‘NP aZE 3118) §P‘§’Y‘B‘1 Cltglavt(;"ecf"xpr S§§I cellln ct:<‘t11§c1noma

biopsies.

Fig. 15. THC9438B66 expression in kidney and renal cell
15 carcinoma

RT-PCR investigations with THC943866-specific primers

(SEQ ID NO: 82, B83) showed selective expression in the

kidney and in (4/8) investigated renal cell carcinoma

biopsies.

20
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

25 colon and in (7/10) investigated colon carcinoma
biopsies. (1-2-colon, 3-liver, 4-PBMCs, 5-spleen,
6-prostate, 7-kidney, 8-ovary, S-skin, 10-ileum,
11-lung, 1l2-testis, 13-22 <colon carcinoma, 23-negq.
control).

30

Fig. 17. Cellular localization of GPR35
Immuncfluorescence for detecting the cellular
localization of GPR35 after transfection of a plasmid
that expresses a GPR35-GFP fusion protein. The arrows
35 identify the membrane-associated fluorescence of the

fluorescent GFP.

Fig. 1B. Quantitative expression of GPR35



lung and in all (13/13) investigated lung carcinoma sanples. The other
normal tissues (NT) showed no 35 expression with the exception of the
thyroid. Fig. 13. THC1005163 expression in stomach, ovary, lung and |ung
carci noma 58 RT-PCR investigations with a THC1005163-specific priner (SEQ
ID NO 79) and a nonspecific oligo dT_taggp_ri mer showed expression in
stomach, ovary, lung and in (5/9) |ung Tarcinoma biopsies. The ot her

normel {i ssugs, (NDuarb shovetk nOvEXRiesshon, gk addo LOE} 34288 expressi on

in kidney and renal cell carcinoma RT-PCR T nvestTgattons Wt hp'r_lm _
LOC134288- speci fi ¢\ 514 meh NO108§ SEQAD Mapw (e B9t showedrselsedioinvein
expression in the tid dmeyte?étd% i, (5118) ¢<!511/@1E_t ldig@hsg {j@Qﬁbllég' ! far cypom
bi opsies. Fig. 15. THC9438 ression in ney and renal ce _

car ci noma RT- PCR iMU/ett i 43t T o%xsrp% thn%ﬁ§8%6-%¥$l c The npslovsE® |1 D

NO 82, 83) showechsmiaEct tiesexpr ession ank ltyhed ki Hﬂ%ran%&ﬁ;}iggi%ph

i nvestigated renal cargj QB bi opsigs. 20 Fig.. 16. Fl

expression in col onno(‘tgéngd col o%lr;& TR noma "RT-PCR | nggﬁern&&'tfl o_nsk?nﬁg’f’ﬁy' _

FLJ21458- speci fi ¢ §rdahergus ( SEQ 41y NOt e86,187) télyowed selkeéati vierexptessi on

in the 25 colon aghhdmedd/10)1JRyestigated colop,gaLgi no €h8 Les.

(1-2-colon, 3-liver, 4-PBMCs, grg%l ee}ﬁ, 6-prpsta¥e, -_klgﬁré ) §§Qvafy,

9-skin, 10-ileum PIPEYy, 122YEQids, Ax3lDopianontebeei nenAOMEBr hey,

control)1030 Fig. dekereellumharptocali zati on of GPR35 | mmunof | uor escence

for deteCtan3Frm3§¥%Jéﬂ§gce of GPR35 in colon tumors and metastases
thereof. GPR35 is expressed both in the tumor and

in metastases in more than 90% of the cases.

15 Fig. 19. Quantitative expression of GUCY2C
Quantitative RT-PCR with GUCY2C-specific primers
(SEQ ID NO: 98, 99) show high and selective expression
'in normal colonic and gastric tissue (A) and GUCY2C-
specific expression in colonic and gastric tumor
20 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
25 (SEQ ID NO: 103, 104) show selective expression in lung
samples and lung tumor samples. 19/20 lung tumor
samples are SCGB3A2-positive, and SCGB32A2 is .over-—
expressed by a factor of at least 10 in more than 50%
of the samples. The following normal tissues were

30 analyzed: liver, lung, lymph nodes, stomach, spleen,

adrenal, kidney, esophagus, ovary, testis, thymus,
skin, breast, pancreas, lymphocytes, activated
lymphocytes, prostate, thyroid, fallopian tube,

endometrium, cerebellum, brain.
35

Fig. 21. Immunofluorescence with SCGB3A2-specific anti-

bodies

COS7 cells were transfected with a plasmid which codes



| ocal i zation of GPR35 after transfection of a plasmd that expresses a
GPR35- GFP fusion protein. The arrows 35 identify the nenbrane-associ at ed
fluorescence of the fluorescent GFP. Fig. 18. Quantitative expression of
GPR35 - 59 A (Quantitative RT-PCR with GPR35-specific priners (SEQ ID NO
88, 89) show selective expression in the intestine, in colon tunor sanples
and in netastases fromintestinal tufr® The fol |l ow ng 5 normal tissues
were anal yzed: | iver nodes, stomach, spl een, .adrenal, Kkidney,
esophagus, ogé)rry,al} e%?%g,gg?ﬁéﬁgg?%%ioﬁﬁ BTRERED - B‘an@?é&&tll%ﬁﬂ)c%%s,
activated | ytphosyeesed priostiaire, priowrenind, dath opiran scdre3aengioset figam 10
cerebel l um brap B.. Rr:ev ce - in calon t S e ases

t her eof . @R%gg:bs&texgﬁe@slgse ot h(l?%nﬁqﬁe%%%uln%? aW(jPhi ﬁé? t%@?@%’esiﬁﬁg fror e
than 90% of fhePédsesiars gf g.theo tamnfechefvd wsdmmessronedfsl GYCYREP

Quant i t ats ve rRIoPER bidde CUCY2E: spgsé fifpBEi s (SEQ | D NQ. 98, 9\9% show
hi gh and sel & tive expressio in normal” colonic and gastric tjssue (A) and
GUCY2C- specitfii@ & dsidn FHPRol oni @1dndBgastihicc t oW &xhPT esifB).
QUCY2C i s detpectaldest iat 18had2podhes wiedd NORBS taid fi i A ldkSiemchre
carcinomas. FEig. , antitative expression _of SCGB3A2 antitativ
RT- PCR wi t h §E%§§i%—psopeecﬁpf F%gprﬁ}{%sr s “?gn(%@@%lelﬁ .elﬁi?,e%(}&)c%t%vxi’
sel ective exphesSGGBIAY lamylsanples and | ung tunor sanples. 19/20 |ung
tunor sgepl es are SCGEB3A2-positive, and SCEB3A2 is .over- expressed by a
factor of at |east 10 in nore than 50% of the sanples. The follow ng
nor mal tissudsSnerd® 3PLAZTIRRLLT | \AgPicthen | 9hphcheddin-EBonsphicepl een,
adrenal , ki dragia@aphagus, ovary, testis, thymus, skin, breast, pancreas,
lynphocytes’fﬁgleﬁgeglaudin—l8 splice variants Al and A2 differ in

the N terminus and show different potential

15 glycosylation sites.

Fig. 23. Quantitative expression of claudin-18,
variant Al '
Claudin-Al is highly activated in a large number of

20 tumozr tissues. Particularly strong expression is found
in gastric tumors, lung tumors, pancreatic carcinomas
and esophageal carcinomas.

Fig. 24. Quantitative expression of claudin-18,
25 wvariant A2

Variant A2 1is, like variant Al, activated in many

tumors.

Fig. 25. Use of claudin-18A2-specific antibodies
30 (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
35 strongly in the cell/cell interaction regions.
A-preimmune, MeOH; B-immune serum MeOH, 5 ng/ml;
(Below) Demonstration of the specificity of the

antibody by colocalization analysis in claudin-18A2-



tes, prostate, thyroid, fallopian tube, endometrium cerebel |l um
lb?/gm.O%S Fi gl.o 21. | mmno%ll uorescence w th SCGB3A2-specific anti- bodies
COST cells were transfected with a plasmd which codes 60 for an _
SCEB3A2- GFP fusion protein. A Detection of the transfected fusion protein
w th an SCGB3A2-specific rabbit antise_rugi(_lmrum zation with SEQ ID NO
105). B. Detection of the transfected fusion protein by GFP 5

fluorescence. dep-3upald masdd i pezdf Lhe twa_fluaresgences. from A and B.
Thg yel l ow col ar_is produced at _th(é pQISI.’l}[Ag \%ﬁé—’l_r gllt he ?‘V\D%h Uoresterces are
superi nposed ﬁ@%ﬁ&"%ﬁﬁﬂ‘ﬁ‘%&%%@“ﬁ%l%b@@ifl city of the SCGB3A2
antiserum 10 Fig. 22. D agrammatic depiction of gl Z;dij'n% ]}8 spli c;ah \
variants The t claudip- 18 splice variants_ Al an 2 differ in e
termnus and show ditf etfseent p Fenticéfau 5ngi §eEsFPariShcsi t entibedies,
QuantitatiVve depteasiedilwlfar|domiin)l8, variant Al Caudin-A is highly

i i . 20 tunor . tissue articularly strong
oAt 1 BABLARUNEL 0120 JUTDL L yeng, PRLLLSUL ALY SO e

and esophagealCeE&rididiemaseltisg. (SHU-Qhantwithi e exprebsidgn ohichaudian- 18,
25 variant A2 pYayduailqd A2 isy i kgnﬁﬁrnliazrgti@jn _ act‘bgg}tled in mamyp,:ptttrji rs..
Fig. 25. Use ofS I g%diﬁ\@}-.w -spem_};_'l c_anti bodi ef (extracel I;‘lr a orlngl n)
(Top) Stai ning IPad n-eio- pHsitertd ngddiv i cloeaked normx toed desl LSNLE 16)
with an ah@i bodyaimiich was monoclonal antibody which is directed
against E-cadherin was used for counterstaining.

A-antibody; B-counterstaining; C-superimposition.

Fig. 27. Use of antibodies against the C-terminal
15 extracellular domain of claudin-18

(Left, top and below) Membrane staining of claudin-

18A2-positive gastric carcinoma cells (SNU-16) with an

antibody which was produced by immunization with a

peptide (SEQ ID NO: 116, C-terminally located extra-
20 cellular domain). A monoclonal antibody which is

directed against E-cadherin was used for counter-

staining (right top, below).

Fig. 28. Use of claudin-18Al-specific antibodies

25 (Top) Weak to absent staining of gastric carcinoma
cells (SNU-16; claudinl8A2 positive) with an antibody
which was produced by immunization with a claudin-18A1-
specific peptide (SEQ ID NO: 115). A-anti-E-cadherin;
B-anti-claudin-18Al; C-superimposition.

30 (Below) Demonstration of the specificity of the
antibody by colocalization analysis in claudin-18Al1-
GFP-transfected 293T cells. A-GFP-claudin-18A1; B-anti-

claudin-18Al; C-superimposition.

35 Fig. 29. Detection of claudin-18A2 in a Western blot.
Western blotting with lysates from various healthy
tissues with a claudin-18A2-specific antibody directed
against the epitope with SEQ ID NO: 17. 1-Stomach;



produced by imunization with a peptide (SEQ ID NO 17). Menbrane staining
appears particularly 35 strongly in the cell/cell interaction regions.
A-prei nmmune, MeOH B-immune serum MeOH, 5 }zg/m; (Below) Denonstration of
the specificity of the antibody by col ocalization analysis in claudin-18A2
- 61 G-P-transfected 293T cells. A-Caudin-18A2 G-P; B-anti- cl audin-A2;
C-superinposition. Fig. 26. Use of claudin-18A2-specific antibodies 5

(extracel | ul ar-demriin): l\@nbl’c@fi? s4-a 1 Qg of ¢l -1 It astric
carci noma cell gS %NU— 16 :ﬁ{lé/mp(fgn ant i body whi %ék;\%arg %ﬁ%agggd b%/ellgl

(4
i mruni zation wi £H Qeﬁféptl BS99 NO 113, N-terninally | ocated
extracel lular 10 domain). A nmonoclonal antibody which is directed against

E- cadherin wag;ydsedqf of er B- count er st ai ni ng;
C- super i mposi tllgfl OI Cl%% 1%%5 an@?ﬁ %r%sn%%afggéf‘gt h&ish erSARREeSs 15
extracel | & ar f&Gﬁalsﬁ%%‘l angl retignydlef tumep and bel ow) I\/Enbr ane st ai ni ng

of claudin- 1 RQSI tfy&ngaﬁ;&ﬂ ar,ciino SNU- 16
ant i body whi c%@%-a %c‘gtt uced by |%n%§gﬂ££®@m%# t moe | 269%%
I

116, C-ternmi nél" KU eXFLRI20 el F&PH@l@Ioh&Aa)SpACMMCI et i katyi body

which is diregkedsagaidrsd EepadBeei n yasipedstor rpoypter st (right
top, bel ow). .91 28 Use of .cl audi ﬂngAl rg;réem fic ant |6bo |7es %B( I op) Weak

to absent staining of° Gkt Fi ¢t cPh¥FaSYLarrd (ESNR 16F @ laudiinS42A2.
posi tive.)0 wi PNGaseanfi bodyatmémtch ads aﬂcmﬁl&edlb)éalt@wnaéahbont&“ thha

cl audi n- 18A1- rgpacifiing Reptide 115)._A-anti-E-cadherin;
B-anti - cl audi n- 18A1; C ?gpfatrh%rr&(égﬁ%l Cosobbl C% I]f)em)nst ration of t he

specificity ofefhé ansitedaghoy Neol ddal i z2a15|t@maa:ﬂral yI8i S HAY Cl3audionakFAL-
GFP-transfect @d 2937 4c@ltlothacr P-4 audi n- 18A1; B-anti -
Right: 1-stomach No #A; 2-stomach No &B: 3-stomach
15 No #B + PNGase F; 4-stomach Tu #C; b5S-stomach Tu #D;
6-stomach Tu #D + PNGase F

Fig. 31. Expression of claudin-18 in lung tumors
Low-glycosylated claudin-18A2 variants were detected in

20 lung tumors in accordance with fig. 30. 1-Stomach No;
2-stomach Tu; 3-9-lung Tu.

Fig. 32. Immunohistochemical analysis of claudin-18

using claudin-1BA2-specific antibodies in stomach tumor
25 tissue

Fig. 33. Indirect immunofluorescence of stomach-
specific Snulé cells with a claudin-18-specific
polyclonal antiserum

30 A. Staining with a preimmune serum generated before the

immunization; B. Staining with the claudin-18-specific
serum.

Fig. 34. Quantitative expression of SLC13A1l

35 Quantitative RT-PCR  with SLC13Al-specific primers
(SEQ ID NO: 121, 122) show high and selective
expression in normal kidney tissue (A) and SLC13A1-

o . .
Speclilc expression in renal cell <carcinomas (B).



i n- ; G erinposition. 35 Fig. 29. Detection of claudin-18A2 in a
\3\2232?2 %?étl Cv\zg!toer nm;l otting with lysates fromvarious healthy tissues
with a cl audin-18A2-specific antibody directed against the epi tope Wi tlh .
SEQ ID NO 17. 1-Stomach; 62 2-testis; 3-skin; 4-breast; 5-liver; 6-colon;
7-1ung; 8-kidney; 9-1ynph nodes. Fig. 303 d audi n-18A2 Western bl OLtI ng
wth sanples 5 from stonmach and stonmach tunors Lysates from stomach an

tomach tunor SMErR bl otsedcrapdibastied asiagtangbaudi ns18A2-shaci fig,
Zn?rgody againgst epi tope having SEQ ID NO 17. Stomach tunors Show a
| ess gl ycosyl at ecf]%n)rm of claudin-18A2. 10 PNGase F treatnent of sFomach
lysates leads to the formation of the | owglycosylated form Left:

h Tu #B Ri ght:
1-stomach No #Aig 2-3% OMRGN Jith #A o Bs S OIBE c14agt omach Tu
1- gtorrach glo ﬁ@gZ stomachuNo #Bo storrac%‘ %g ﬁg %ép‘i PNGase F; 4-stonmach

Tu #C, 5-s HYOTeRaqsifach o #D derRNGesea Fe Fi gth2l. Expressasn of

cl audi n- 18 i n lourg itzerirc d@%mygmyéﬁég ‘E'r% 'f‘lac%gg_%% Vg{' ant vver
detected in %%15 ng tum)r in accor dance with

2-stomach Tu; udd 't eiﬁg amy. If?r%rﬁ%\éﬁﬁgfocﬁ@rﬁn@ai mwrs ofThe
cl audi n- 18 umeﬂ@r@]naéu@lsrsolﬂﬁieiDEﬁllﬁbﬁeaaéhbgdlcﬁi@ tRe StsoRAGH f1I gf%“ﬁ?

ti ssue Fi 3 I |re i 0 Iuoresce st omach- speci
cells w tﬁ a %Irgugl n- 1ggsp{:ér§rlup?% 501y C g %é'ntl (& umi3g Aarg@adm HEewi t h

th the
rei muh@ sér@msgessest e ldef.or e the i muni zation; B. Staining w
gl gudl n- 18- speci flg serum Fig. 34. Quantitative expression of SLC13Al 35

Cl3Al-specific priners
Quantitative %T ch bﬁéﬂ%ltatlvé)expresélon of CLCAl

Quantitative RT-PCR with CLCAl-specific primers
(SEQ ID NO: 125, 126) show high and selective
15 expression in normal colonic tissue and stomach tissue
(A) and CLCAl-specific expression in colonic and

gastric tumor samples (B). CLCAl is detectable in 6/12
colon carcinomas and in 7/10 stomach carcinomas.

20  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

25 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
30 (SEQ ID NO: 129, 130) show high and selective expres-
sion in normal colonic and gastric tissue (A) and
FLJ20694-specific overexpression in colonic and gastric
tumor samples (B). FLJ20694 is detectable in 11/12
colon carcinomas and in 7/10 stomach carcinomas.
35
Fig. 39. Quantitative expression of FLJ21458
Quantitative RT-PCR with FLJ21458~-specific primers
(SEQ ID NO: 133, 134) show selective exXpression in



(SEQ ID NG 121, 122) show high and sel ective expression in nornal kidney
tissue (A) and SLC13Al- specific expression in renal cell carcinomas (B). -
63 SLCLl3Al transcription is detectable in 5/8 renal cell carcinomas. Fig.
35. Cellular localization of SLC13A1 5 I munofl uorescence to denonstrate
the cellular localization of SLCI3Al aftgr transfection of a plasmd

whi ch provides an SLC13Al-GFP fusion protein. The nenbrane-associ ated

fluorescence @ksthe,SLgh3AL jf-usi in_i.s to. seen.clearly (as ring
around the 1Q oy fegt %d%clglul ?QaFi gﬁ%%%l&ﬁgnt ?%gﬁl\e/é eXpr easéﬁi%%l%’?’ CLCA1
.Quantitative Hﬁ@%%ﬂ?ﬁ%&l-%ﬁ%ﬁﬁé%ﬁi maee ¢@SEertabNe 11250 126)

show hi gh and cedloadtd ve unkly seXphassian imlmoraaioﬁ%of}g&tééééé@s?”drﬁé omach
tissue (A anqm%-nzqoeci fic exgr ession in colonic an rTgastrl Cc tunor
sanpl es (B) . S dBPEEPADI Bt FRUBF 177° %01 G adardEidionds vasd i humd 10
stomach carci Aymes. 2idE g. sBleeuUantirtatilye kaXRESsSicdd ag:ljl,\lsldzwgry,
Quantitative ~ W 2147 /~-specific _prinmers SEQ | 127, 128)
show hi gh andlgges:?g(l:gt'i vté:h Ellg%és-zg%gh ickr)lr‘ralgfﬁﬁl %%T%ﬁ%%sandlﬁﬁ%&}tqqﬁteﬁrssue
and weak expPESEVEiItEh thymRioCsophagRgosand therai nhiyAjiand tiel PSoian
FLJ21477- specichibe , ©XRIcReaitan i) ol Qi&) 1 or,sampl es  (B). FLI21477 is
detectable in 11/12 col on carcinomas. Fig. 3%. génti tative expression of
FLJ20694 Quantitative RT-PCR with FLJ20694-specific primers 30 (SEQ I D NG
129, 130)1&Gho®iki.gdlandmseireetliuvereqE®Se Si G R NOTERY2 1648 M fe QL
gastric tissugpeAhoa1ds FLI20694-specific overexpression in colonic and
gastric tunor sanples (B). FLJ20694 is detectable in 11/12 colon

carci nomas andTPR)7/293 steddeh veareci noaasfedbeli grit30. 2 QraRtsidiat iWeich

expression of c6ké21488, an FLI21458-GFP fusion protein. A: detection
of the transfected fusion protein with an FLJ21458-
15 specific rabbit antiserum (immunization with
SEQ ID NO: 136). B: detection of the transfected fuéion
protein by GFP fluorescence. C: superimposition of the
two fluorescences from A and B. -The yellow color is
produced at the points where the two fluorescences are
20 superimposed and thus demonstrates the specificity of
the FLJ21458 antiserum.
(Below) Analysis of Snulé cells which 'endogenously
synthesize FLJ21458. A: protein detection using an
FLJ21458-specific rabbit antiserum (immunization with
25 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 1is produced at the
points where the two fluorescences are superimposed,
and demonstrates the membrane localization of FLJ21458.
30
Fig. 41. Sequences

The sequences to which reference is made herein are
shown.



Quantitative RT-PCR with FLJ21458-specific primers (SEQ ID NO 133, 134)
show sel ective expression in 64 testis, gastric and intestinal tissue. In
addi tion, FLJ21458-specific transcripts were detectable in 20/20 colonic
tumors and in 7/11 colonic nmetastases. The follow ng normal tissues were
anal yzed: liver, lung, 5 |ynph nodes, splggn, adrenal , kidney, esophagus,
ovary, testis, thymus, skin, breast, pancreas, |ynphocytes, activated

| ynphocytes, prostate, thyroid, fallopian tube, endonetrium cerebellum
brain. 10 Fig._40. ]nmunofl uorescence with FLJ21458-specific antibodies
(Top) 293 cel |EX3R et ansfected with a pl asm d which codes for an
FLJ21458- GFP fusion protein. A detection of the transfected fusion
protein with tI__:LJZ 458 15 sgeci fic rabbit antiserum (inmunization with
SEQ ID NO 136)> "B 3et2¢iBABPIEhe transfected fusion protein by GFP
fluorescenbe. C. superinposition of the two fluorescences fromA and B.
The yel |l ow col eist E&gduc‘%% at t?e Bpi ntg where the two fluorescences are
20 superinposed and ThUS dembhstTateS ot he sFEEFHEONLF of 2Rfe FVIZL488
antiserum (Betow)ingal ysifenf sSiel§ cebl stidi altiendogensuslar  sxrhbasi ze

FLJ21458. A prpi&d nodetigelhihbqr usi - J21458-specific rabbit antiserum
(i muni zation with 25 SEO | Bg%Og'l%g&B: Iﬁé&%t %%FPoz’eofu%%i hBnBra3réapfot ei n
E-cadherin. Clapeatopost¥peoniBentaé pwockbaesescences from A and B. The

yel | ow color imnpsasdusesraést edepohabs Mg ithe two fluprescences are
superi nposed, _.and dermnstratgs t he rrem?r ane Ilc?cél i%%i%n}q%? E%%.Smé@fj 30

Fig. 41. Sequences Thel'stqlieiicedSE8 whPcf T efér ebee Undemeteoddr divn ahe

shown. 65 - skilled worker. The techniques and methods mentioned
are carried out in a manner known per se and are

described, for example, in Sambrook et al., Molecular

15 Cloning: A Laboratory Manual, 2nd Edition (1989) Cold

Spring Harbor Laboratory Press, Cold Spring Harbor,

N.Y. All methods including the use of kits and reagents

are carried out according to the manufacturers’

information.
20
Datamining-based strateqgy for determining new tumor-
associated genes
Two in silico strategies, namely GenBank keyword search
and the cDNAxProfiler, were combined. Utilizing the
25 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).

30 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

35 these databases by using the limits “homo sapiens”, for

the organism, and “mRNA”, for the type o©of molecule.



| es: Material and nmethods 5 The ternms "in silico", "electronic" and
Fﬁ???ugl cloning” refer solely to the utilization of methods based on
dat abases, which may al so be used to simulate |aboratory experinenta
processes. 10 Unless expressly defined otherwi se, all other terns and
expressions are used so as to be understgegd_by the skilled worker. The
techni ques and net hods nentioned are carried out in a manner known per se

and are descFlhbed,isftoroéxany eGoin ﬁa;ﬂucoo?ﬁs etgu&!a.bedkvgﬂjgcgle%;egén?ggg Si ng:
L tor n ition (1989 | ring rbor Lab ,

ér eglsJOr ?:ol dysg??ggkfﬁrgbglra%%. %orAI %erre?‘?des S hg2 P he SdsBLBRHRNGs and

reage,nts ar eSeapr redusdangéesrding to the manufacturers' information. 20

Dat am ni ng- baged sthategyef of 1 i g L assqciated genes Two
in 2i | i cogsst r at egi gs,a ng)rérgl %?&%B%%%e%@vségggkeyg%gt ﬁéé&ﬁﬁ@‘?’ﬁr&fl | er,
wer e conbithed Ut i 1§12t ng Sthidtiess N@BIthENTREZPSear chtand tRetirt evali sSyet em

(http://ww. ndﬁnistnlibnﬂiihggolyg/En@m@z)\‘,el%%@i = ca.%y%%t?%srsdggsi(%ﬁé%letgigpﬁgt for
[ otated as ing spec XPr €

{rosuee (vhoolgriat. ZhE" Rpatit i ie aeadarrle Sa5a60a4F n200BICBGE

Carryi ng out gqieei O Twivtit tkeymoEST S(ldaGd’pr_&&_S:'eQ'D|§€qu§Iﬁ)@§l £h§)0eReabase

" st omach- specihlgngene” gr "kidney- spegi tlg gene , :nd date geE%sg\kéGO,

genes of _ interest) were extract _ed from fﬁ@ dat aba X e search- s

restrictéd to(PRFP® 6 WiNenEbtaR limfdhngioivaBLAS T35 t iase tiad Abases iy nusi ng

the linmits "hoRD <A enst, fRIcht he okganksm ,and " H‘é%ébg‘éﬁ%i ttihcﬁ tyge of
ol ecul e. 66 igggr éth8& 2231%§é éggggm¥ﬁgdcg%%F%§1 gﬁis ﬁay Qhegsum
of all ESTs produces a preliminary assessment of the
tissue distribution of the GOI. Further studies were
15 carried out only with those GOI which had no homologies
to EST from non organ-specific normal tissues. This
evaluation also took into account that the public
domain contains wrongly annotated cDNA libraries
(Scheurle et al., Cancer Res. 60:4037-4043, 2000)
20 (www.fau;edu/cmbbypublications/
‘cancergenes6.htm) .
‘The second datamining method utilized was the cDNA
xProfiler of the NCBI Cancer Genome Anatomy Project
(http://cgap.nci.nih.gov/Tissues/xProfiler) (Hillier et
25 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
30 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
35 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



different nanes for the sanme sequence and elimnating such redundancies.
Al'l candi date genes obtained by the keyword search were 5 in turn studied
wWith respect to their tissue distribution by the "electronic Northern”
(eNorthen) nethod. The eNorthern is based on aligning the sequence of a
G with an EST (expressed sequence tag) alatabase (Adans et al., Science
252: 1651, 1991) 10 (http://ww. ncbi.nl mnih.gov/BLAST). The tissue origin
of each EST whileh issitfjeunced otbeelommhegousiwiide ah@sontedaGh ¢an e

det erm ned ang ;i [ VA um of all ESTs produces a prelimnary
assessnent of tlhgrta??lgs?\sgecﬁersg[errcﬁb'uti on of the GO . Further studies were 15

carried out oRbhysw eAmbhosd Gdktwhiivhnigadinolhoesl ogies of 0 B8 fawsnnon

or gan-speci fi ¢3noopal £4,13SU S g tHNI val uat i I t.a0ok into account that
s ol ¥ Aot ared CHA U

the public. domain contains vvrong annot at e rari 65 SEhetitt e et

al ., Cance? RBES4466T50391E043T e geneawbhpaingdupendnt babl icagaons/
cancer genesb6. Bberifithexgeeyyd dat am ning nethod utilized was the cDNA
xProfiler of the NCBI Cancer CGenone Anatony Project
(http://cgap.nci-.nih.gov/Tissues/xProfiler) (Hllier et 25 al., Genone
Research 6: 802182®thrg96geenniveire Sdiraytceev2l®al82312024rnk97R) 1IN s
al l ows pools g CLEP it in t es to be related to
one anot her b)égll (I)I{;iraca %%e%%%%?ﬁ% agéeleeﬁgﬁegc’b ‘tﬁ%'b?hA%fag XS |
expr essi ofP | i BParf®s eppesHsaf f bR IPexanpie fspemidtlonnuvensl assi gness
excl udi ng m xadd kiobrari Mhdg cONA:Li brapig ar, f ram nor nal

ti ssues other _t han oltggll%\:!\;ea;e assigned to Boo ,tg&%gcsgﬁgr z‘flel(%f/e, 3 Crnf%ﬁ\%\
libraries wer & GF 12 ST ndépEn@ent ITNof teR@emiyionPrepreat ot ukidmds,

but 35 only those vithga Paeel> 3008 Wor@eadmitilad; é’pOkuﬁo\eﬁstiadé@%é%H y
0 .

subtracted fr A ans .of . the. BUT NOT operator. The set
found in thi se%gﬁg%l&??s "TpTeted 'De16w proved here to be activated

15 in tumor cells.

RNA extraction, préparation of poly-d(T) primed cDNA
and conventional RT-PCR analysis
Total RNA was extracted from native tissue material by

20 using gquanidium isothiocyanate as chaotropic agent
(Chomczynski & Sacchi, Anal. Biochen. 162:156-9, 1987).
After extraction with acidic phenol and precipitation
with isopropanol, said RNA was dissolved in DEPC-
treated water.

25 First strand cDNA synthesis from 2-4 g 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

30 cDNA were checked by amplification of p33 in a 30 cycle

PCR (sense CGTGAGCGCTTCGAGATGTTCCG, antisense
CCTAACCAGCTGCCCAACTGTAG, hybridization temperature
67°C) .

An archive of first strand cDNA was prepared from a
35 number of normal tissues and tumor entities. For
expression studies, 0.5 pul of these cDNAs was amplified
in a 30 pl reaction mixture, using GOI-specific primers

(see Dbelow) and 1 U of HotStarTag DNA polymerase



67 also subjected to eNorthern studies and validated by a literature
research. This conbi ned datam ning includes all of the about 13 000
full-length genes in the public domain and 5 predicts out of these genes
havi ng potential organ- specific expression. Al other genes were first
evaluated in normal tissues by neans of epecific RT-PCR Al GO which had
proved 10 to be expressed in non-organ specific normal tissues had to be
regarded as fdl$@gsadi-t iBreh armhateren extktded chheashurt lers siwidieses The

remai ni ng oneg weng Steudi [ | ar | of w de vari et f tunor
ti ssues. The ant iuge,ngudggﬁcpégnggl %vﬁriga)én% %]gr]e@to 2 H?@a%%gfe% in
tunor cells. RO&E eXE}BRET oneTrpr spdieftion ob o ytd(Fe proomdecDNA @

conventional BEtREReatalefsings, Tatrd HANAMASceXhL agt e efE%@éF¥éfg%té%§ue
mat eri al bi 20 ;si ng %uani di um i sot hi ocyanate as chaofropi ¢ agenct Y
(Chontzynski &°SIECHIEARE . IBPEBAREM PYB2: #56- dhe198F9son Affer efe¥secti on

with acidic ppescliaed psecips t abisoncomEt Bmb8ONy0PaLSL ; n§aih,ANA WaS. -

di ssolved in QEggécEﬁ%%qu) tgg.LZS First strand cDNA synthesis from2-4 ¢
of total RNA was carried out Tn &°96 43 reactfoRT milct SR By freans B C
Superscript | FO( BFitiedgerhe dbodtt rigagoDhepolpnetastyr 85 syidify eyt i on.
The prinmer usedrpwasege ELH18)e Ll Lgenueheqtide.  Ingegrity and quality of the
30 cDNA e checked by anplf?ﬁcgggon?%fq%gg oy aégoébyéieml§CRaEse
CGTGAGCG\éﬁdrCGRé&%ﬁéeG hyhtisdred 1 aoCTRATCAGITGOECAACREEAGE MTd dirzat i on
temperature @GInGl. eAdnaathione a@f 7histe st rang; ¢PNA was prepared froma 35
nunber of norg%l tig;yeg and tunor, entities. For expression studies, 0.5

of these cDNASC wHS atpl [PFad TSaTd 030 RPTFedcta Wi aRadar eandsianplyzed

QG0 -specific phi @ersthidium bromide-stained agarose gel.

15 The following primers were used for expression analysis

of the corresponding antigens at the hybridization
temperature indicated.

GPR35 (65°C)

20 Sense: 5'-AGGTACATGAGCATCAGCCTG-3'
Antisense: 5'-GCAGCAGTTGGCATCTGAGAG-3'
GUCY2C (62°C)

Sense: 5 -GCAATAGACATTGCCAAGATG-3°
Antisense: 5 -AACGCTGTTGATTCTCCACAG-3°

25 SCGB3A2 (66°C)

Sense: 5'-CAGCCTTTGTAGTTACTCTGC-3'
Antisense: 5’~TGTCACACCAAGTGTGATAGC-3'
Claudinl8A2 (68°C)

Sensel: 5 -GGTTCGTGGTTTCACTGATTGGGATTGC-3"

30 Antisensel: S =CGGCTTTGTAGTTGGTTTCTTCTGGTG-3 "
Sense2: 5'- TGTTTTCAACTACCAGGGGC-3” -
Antisense2: 5 - TGTTGGCTTTGGCAGAGTCC-3°
ClaudinlB8Al (64°C)

Sense: 5 -GAGGCAGAGTTCAGGCTTCACCGA-3°

35 Antisense: 5°'- TGTTGGCTTTGGCAGAGTCC-3 -
SLC13Al (64°C)



(see below) and 1 U of Hot Star Tag DNA pol ynerase 68 (Q agen) . Each
reaction mxture contained 0.3 mM dNTPs, 0.3 Mof each priner and 3 | of
10 x reaction buffer. The primers were selected so as to be located in two
different exons, and elimnation of the interference by 5 contam nating
genom ¢ DNA as the reason for fal se- po;sié'v_e results was confirned by
testing nonreverse- transcri bed DNA as ten‘%l ate. After 15 mnutes at 95C
to activate tReHR StAr-TREANICPDEYaRGaaeTCB5-8ycl es of PCR were carried

out (1 mn at o mn oat articular hybridization tenperature, 2
nin at 72C anﬁéﬁsn%r?see] o%a¢$§%&§TP%€CPBFT§Aﬁ¥ﬁT3ZO | of this reaction
were fractionatlethiandkai@l yzed on an ethidi um brom de-stai ned agarose gel .
15 The follow ng priners were used for expression analysis of the

corr espondi ng Mtigens HCAHARYBFTUFRBALARTGt 8fper at ure i ndi cated. GPR35

(650) 20, Senseir 5! AT AKTGAGCATEARCETG, g Afl s
5' - GCAGCAGITGGECATCTGAGAG 3! %ercﬁ . 5" GCAATAGACATTGCCAAGATG 3"

Antisense: 5 AACEIMGTTGMBITTICCACAG 3' 25 SCGB3A2 (66C) Sense:

5' - CAGCCTTTGTAG TAC_T(gI',G_C— 3',]m Antisense: 5' - TGTCACACCAAGTGTGATAGC- 3

C audi n18A2 (%S%ensel A EE T e AT ARG BATI GGGATTGC- 3' 30 Anti sensel
5' - OGGCTTTGTAGHRGGERHETT GTGGIG Bt o a SeRE £t ATERA %%I TCAACT ACCAGEEGC- 3"
Antisense2: 5 TGITGGCTTTGGCAGAGTCC- 3" O audi n? 64C) Sense:

5' - GAGGCAGAGT FEABEREPFCAGEGA 3" 35 Antisense: 5' - TGTTGGCTTTGGCAGAGICC 3'

SLCL3AL (64C) sense: 5~ CCATGARAGCTCCATGTCTA-3-
| Antisense: 5’- AGAGATGGCACATATTCTGTC

Ebner (70°C)
Sense: 5'-ATCGGCTGAAGTCAAGCATCG-3"
Antisense: 5'-TGGTCAGTGAGGACTCAGCTG-3"

15 Plunc (55°C)
Sense: 5’ -TTTCTCTGCTTGATGCACTTG-3"
Antisense: 5'-GTGAGCACTGGGAAGCAGCTC-3"
SLC26AY9 (67°C)
Sense: 5'-GGCAAATGCTAGAGACGTGA-3"

20 Antisense: 5’-~AGGTGTCCTTCAGCTGCCAAG-3 -
THC1005163 (60°C)
Sense: 5'- GTTAAGTGCTCTCTGGATTTG-3 "
LOC134288 (64°C)
Sense: 5/-ATCCTGATTGCTGTGTGCAAG-3"

25 Antisense: 5’'-CTCTTCTAGCTGGTCAACATC-3"
THC943866 (59°C)
Sense: 5’ -CCAGCAACAACTTACGTGGTC~3"
Antisense: 5’-CCTTTATTCACCCAATCACTC-3"
FLJ21458 (62°C)

30 Sense: 5/ -ATTCATGGTTCCAGCAGGGAC-3'
Antisense: 5’-GGGAGACAAAGTCACGTACTC-3"

Preparation of random hexamer-primed cDNA and
quantitative real-time PCR



69 - Sense: 5' - CAGATGGITGIGAGGAGICTG 3" Anti sense:

5' - CCAGCTTTAACCATGICAATG 3" CLCAl (62C) Sense: .

5' - ACACGAP. TGGTAGATACAGTG 3" 5 Antisense: 5' -ATACTTGTGA_GCTGTTCCAITG 3
FLJ21477 (68C) Sense: 5' - ACTGITACCTTGCATGGACTG 3' 5Antlsense: 5'-
CAATGAGAACACATGGACATG 3" FLJ20694 (64C) 710 -Sense: 5' -
CCATGAAACCTCCATGICTA-3' Antisense: 5'- AGAGATGGCACATATTCTGIC Ebner (70C?
Sense: 5' - ATCBBETEAAGECAAGCATGAG R verAnt | semse: whs- TOFhEAGT GAGBACTGAGCTG 3

15 Plunc (55 n 5" whET CTTQ 3" Ant| sense:
B GWGAGCXCTC%1§€G§§E%TC-§E Cg@%ggigﬁﬁ%% qSIE. detected "using SYBR
5' - GBCAAATGCTABREACGTEA- 3'0EY ntd Slars e r&poAGST GTCLETCAGCECCEAMA G er

THC1005163 (680h08eB86ncE -0 STTAARTGETCILT Ci%ATETQp%ess%%Clj?éZ% 1849
Sense - GIGCAAG 3', 25 Antisense
CTCTTCISA Egégfm 3 15 TREG436660P59C)2 Hetsebinding to double-
5' CCAGCAACAA@TTAﬁEE&EﬁEHB:‘ré@ﬁéﬁ@@SeThé 1@@EEIAI%FP§§E§§!§§§§Cd%een
PLIZLASS (020 0-oRse: 5 s AT AL IO 2 AT s v and
quantitative ReangtiGeIPEReciflc Theimzpesessfoarof eseneretr geias] as s
quantlfled byuteakzed for quantification. Expression of the target
10 gene is quantified absolutely or relative to the
expression of a control gene with constant expression
in the tissues to be investigated. Expression was
measured after standardization of the samples against
18s RNA as so-called housekeeping gene using the AA-C:
15 method (PE Biosystems, USA). The reactions were carried
out in duplicates and determined in triplicates. The
QuantiTect SYBR Green PCR kit (Qiagen, Hilden) was used
in accordance with the manufacturer’s instructions. The
CDNA was synthesized wusing the high capacity cDNA
20 Archive Kit (PE Biosystems, USA) with use of hexamer
primers in accordance with the manufacturer’s
instructions. Each 5 pl portions of the diluted cDNA
were employed in a total volume of 25 pl for the PCR:
sense primer 300 nM, antisense primer 300 nM; ‘initial
25 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.

30 Cloning and seqﬁence 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 rpfu (Stratagene) . After

35 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



time PCR The PCR products were detected using SYBR Geen as intercalating
reporter dye. The reporter fluorescence of SYBR Green is suppressed in |
solution 5 and the dye is active only after binding to double- stranded DNA
fragments. The increase in the SYBR Green fluorescence as a result of the
specific anplification using GO -specifiz prinmers after each PCR cycle i Sd
utilized for quantification. Expression of the target 10 gene is quantifie

absol utel y or Veektaftri.v&he sdguemxim@ssben dafrd@e%zr&wl pgene cwnﬁt{r%elgs)itr}lrsltegm
i i i [ nvestigate ressi on was ,
afrer ot andar graation of o ne Bhs X T E e R vt iR g coramniaane !
housekeepi ng §ERE1LGEIRG PROIAADS BHdmetlmar {BEnSi osyst ens, USA) . The
reactions were carried out in duplicates and determned in triplicates.
The Quantji Tegt §YBR gre n.PCR kit (Q agen, Hilden) was used in accordance
with the rréanuﬁgft §F8 P4o0kdPGucti ons.” The CcDNA was synt hesi zed using the
hi gh capacityCeDNA 20r o cheve Péiutlt(L?Ié Bi‘@ﬁm%g%usf%%%ﬂ%o%%ﬁggﬁf gh%]xan”er
[ [ ith_the ufacturer's instructi o
bor {1 ons. of ¢ he-derutia CDRK W Bt ofdd TR a WEOERC veraRe of TEW f or
the PCR  sen§&2ppiireti’®n0 afVlamnekpease ipni n@éct?d}.OlqilMcl::. nlehgglﬂe%5 th7e2C Cor
i 14y 9 far, sec. .anneal. or sec; .
ggngteg_rat bogyggggfe@'rﬁ?é&?elahu)enggs tgfssﬁ'ﬁee %%F‘H%ress l@&f rIBlglﬁEii.(?éDtrkt(flirh t he
r especii 3190 exanfl €986 QT anee séysedcd aml I%si sDgl Gbﬂ_ﬂgl@ﬁl ’ TheT
full-1engths and gehedumgeshs peekeRlAce, rbYefoNVENtional  oefhods,, To
ascertain the,seguence correspondi ng anti genes were aan|Y|e using the
pr oof r eadi ng %gfgﬁﬁﬁasgfpfﬁn(ﬁ BRLJuIRY 2 L ATReFt 85 camsl etfirens tdfortatee FOR,
adenosi ne wasakfgatiédgby treanssipé Huwt ardese O IR Y4ES as%,\;Mpt théltelh%nds of
the .ampliconablafldend! 0 ghone Lhe fiagnenl s i n aggordance Wrh s
manufactulrSer s I nstructions i'nto-t

depending on the expected protein size (SDS
polyacrylamide gel electrophoresis, SDS-PAGE) . The
proteins are then transferred by the semi-dry
electroblotting method (Biorad) to nitrocellulose

membrane (Schleicher & Schill) on which the desired

20 protein can be detected. For this purpose, the membrane
is initially blocked (e.g. with milk powder) and then
incubated with 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

25 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

30 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
35 Dby Western blotting. Glycosilations, which usually have
a size of several kDa, lead Eo a larger total mass of
the target protein, which can be fractionated in the

SDS-PAGE. To detect specific O- and N-glycosidic



71 vector. The sequencing was carried out by a comerci al

service. The

sequences were anal ysed using conventional prediction prograns and
algorithnms. 5 Western blotting Cells fromcell culture (endogenous
expression of the target gene or synthesis of the target protein after
transfection of an expression vector whicip encodes the target protein) or
ti ssue sanples which mght contain 10 the target protein are lysed in a 1%
SDS sol ution. 1¥h&agsbs denateies Ipeapest ef nompraseided nottheckysat ey rdlhe

| ysat es of anl%éQ@;kggptqha | X3 Ur §.ALE Fy%g%hon ted %§§C0rd Eg to size by

el ectrophoresis on 8-15% naturlng pol'yacryl a

Ght ai%i nPEL%

SDS) 15 dependirfgYsRstikesespediad mostiwidarsige v(ﬁms e dyac ryd e el el
el ect r ophor esingnudRStRASE) .s The grngtteLL Al t hen t rﬁa[hsf erred %t he
i to nitrocel ose

sem - dr Iectroblottln nethod Bi ora
(Schleighe &S8ERGHYFos %ﬁﬁlch the deS|P§602®Y§Pé@éﬁﬁecan the detéhmﬁdz For

this purpose, Dibgnuenicane Tisis niitsi af byl Shogkeyd (e bhe Mt Bl'&"‘tltlin%o

ond Lhen i ncubatads e spreL i At LBeey g 8 qTuEn er 120 1

Bod

(dependi ng on the specificCity

1 200

washi ng step, sithe 25fnesbr aaegleﬂ; |mxmltadaed vd fite iSlEfdll{Khta_Lrﬁrt qujyhtf%:o%ol) ed
to a marker S ch; a se or a i pe at ase
@@ygosga%%ge o %ody thhﬂ% hlng %§

whi ch recq?nlzes the first anti er urt S

subsequer?t y Phdcesigetiprotgiy 18 th@alwaaed ahsca gohdyser the tumor

chem | uni nescep@elﬁ:%@.ﬁtyono@ 0NmbAe reakr ane bis’hé“‘»‘%&%c%f
reaction (e. Aner.sham Bi osci ence) . The result

i

Bsgg%gped:fb

ocunen

9+
phot ogr aphi ng "ttt hggtygﬁlsllz'ﬁ‘ltédcaﬁ@rlélo AFANET Cagf oot éiﬁ(ﬁdm?cﬁefd cartll&jhs
usual |y takesaphacethds laydiesteerintilan tpgyrdhycosil ations,
have a size of several kDa, lead to a |l arger total mass of

protein, mhlch can be fractionated in the
Immunofluorescence

whi ch usual ly
the target

Cells of established cell lines which either synthesize

the target protein endogenously (detection of the RNA
in RT-PCR or of the protein by Western blotting) or
else have been transfected with plasmid DNA before the

20 IF are used. A wide wvariety of methods (e.g.

electroporation, liposome-based transfection, calcium
phosphate precipitation) are well -established for
transfecting cell lines with DNA (e.g. Lemoine et al.

Methods Mol. Biol. 1997; 75: 441-7). The transfected

25 plasmid may in the immunofluorescence

unmodified protein or else couple various

encode the

markers to the target protein. The most

amino acid

important
markers are, for example, the fluorescing “green
fluorescent protein” (GFP) in its various

30 differentially fluorescing forms and short peptide

sequences of 6-12 amino acids for which high-affinity

and specific antibodies are available.

synthesize the target protein are

Cells which
fixed with

paraformaldehyde, saponin or methanol. The cells can

35 then if required be permeabilized by incubation with

detergents (e.qg. 0.2% Triton X-100).

After the
fixation/permeabilization, the cells are incubated with

a primary antibody which is directed against the target



- PAGE. To detect specific 0- and N-glycosidic 72 [|inkages, protein
IS;:/)Sa'ItDeSEfromti ssues gr cells are incubated before denaturation by SDS
with 0- or N-glycosidases (in accordance with their respective
manuf acturer's instructions, e.g. PNgase, 5 endoglycosidase F,
endogl ycosi.dase H, Roche Diagnostics) - 7Bis is followed by Western
blotting as described above. Thus, if there is a reduction in the size of
a target prot@noetafineron na:gla‘naml sononkt bfa t}g%l[ y@@spg@aembrrklegﬁg?)??glg{rﬁeat '?urmr

ect a speci Si tlona in
g;e)tem fici ts of‘jalaschl % g%%a i on SThe &x jé? Jﬁosf‘?flwﬁggﬁg Ryl feasqanied
ani no aci d cafBehodedi ceedrhieth td gor t hisuand speedi ctm@ﬁk@fogr(agr@ 15
| munof | uoreschrme%ﬂns of e £54 aBklished, 168 '@%ESSF@@&J‘ gLt hE&R d‘rr esi ﬁe
the tar get pr ot ei.n endogenousl y defection o the RNA™n t he
protein by’ W Bot t THG) &elldl sé Bk bedm t rdniss ectand witeh plresmi d

DNA before thed@deld aricHisedladewi de \ge_n_ry@etﬂ/olofaﬁ@t Q99§K%%dgw1th the
el ectroporati QN i r%osomaégased t ransfection, calcium pho

tationf are el P eStHBIFSRER For MGTATTHORS i r@:%wlﬂq nes® witthe DNA
?;egl p:_e?m: (r)Ie)H@tHUQactuNEtrh@ds Npls.t rBical 1onk097; sEeciddile 7) £1uheddansf ected

25 plasmd may |mgi_rg)fl ce.encqde the_ unnodified protein or
el sg coupl e vaﬂl%usg&glr?l no é‘Qﬁ?éﬁggs £0 t he t%r geRSpr ofdi n.SPRfE st

[ rrportantlo nmaeREAS agrien f@?péﬁdﬁrpge on hé¢ bl ueubstangeégr eeployédior egeent

rotein" (GFPhnan yistis vraqgh@ym 0 (1|lffw%repgl§ byef 11U ng forne r}ld short
Beptl de gequ)ar?caegséf 6-12 am %oaamo V\%n cﬁ Jfl nl(fy o*amd‘

specific anti bodided aPJéOEVéNabVée @élltl@%ﬁi cﬁ{uaéylmyhegrlzle the tarmpett
protein are fipredeidint beipay afcatfpheehyde, d6ap0a| Bt@&n'if%b@am%| stig G§l

can 35 then 1LdAMHe e RE TG 28804 "4 %E ' 8 Meblipled amino

15 acid markers or other marker proteins whose

S

localization has been described in the literature. GFP
and its derivatives represents a special case that can
be directly excited and itself fluoresces, so that no
antibodies are necessary for the detection.

20
Immunohistochemistry

IHC serves specifically for (1) being able to estimate
the amount of target protein in tumor and normal
tissues, (2) analysing how many cells in the tumor and
25 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.g. “Diagnostic
.+ MD -Dabbs ISBN:
0443065667” or in “"Microscopy, Immunohistochemistry,

and Antigen Retrieval Methods: For Light and Electron
Microscopy ISBN: 03064677047) .

30 Immunohistochemistry by David J

35 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.



rgents (e.g. 0.2% Triton X-100). After the fix_atio_n/pe_rrreablIlzat!on,
?ﬁ;ecgl | s aﬁe igncubat ed with a primary antibody which is directed agai nst
the target - 73 protein or against one of the coupled markers. After a
washing step, the mxture is incubated with a second antibody coupled to a
fluorescent marker (e.g. fluorescin, Tewas -Red, Dako) which binds to the
first 5 antibody. The cells labeled in this way are, then covered with a
| ayer of gl ycéHgl S@m%srlﬁgseﬁfiz\u’:ahly héoraid ) Of%@“ﬁd}?Qggféfﬁgrcfss?elﬁﬁée&c()pe
according to act ureer 'S Jast r uct | {Qns. Specifi
emi ssi ong ar eh:gghl ggggkl n #ﬁ?s t%a % by gscj:: eci b St i3 déERFilng on
t he substance§léﬁﬁ?§yed 2Thean%1hﬁ$yrs@s Wrrmlaryy aIcIed\Ms rehi ablior and

lization atathey tangetePr gy atAesthe aphibo i nd th get
:o(r)g?e: ﬁabl a r gnhcellgub%e S?gl ni nggh%o g%{ggﬁél néé{aézi"dl t% oaﬁ t'¢ 't he

f d
tar get prgflf e gggé%gﬁe bSup‘F%ﬁ afi¥R® 150acRd FhFRees Orumther hesrlkery

proteins V\/noseellle(tal irat wad chas theentdegerd bed-dur itthe ild t gratue,, ;@GP and

ts derivativ speci al se that can be directly excited and
: tgel f fluor egggé%égi?%a? ean?rp%%rblg%s Ofr LRI Py foFatRetdarens i on.
20 | munohi st ééhehestqwanti{lsér bgs tspmnef|nahd11yofDuo£éé;c@1€d:élgu§Qh%

i h r ihn t and ormal i.ssues, (2)
anal 32?ﬁ&ioifﬁgﬁ‘;‘a%e%;“%ge%%@t%E%Fﬂbl%z*éé‘ﬁ 451y (B Seudidyititadinze t he

target gere, andtoPheSPRidsti Mevgame celhet ypehnnlagyi sase f(rtelqmimrntllf}eal t h%/
cel's) in mhubbehh@umangﬂkupQO%fgndb§g§§%§g£§bé§aln£h§;géﬁghPQIO%%PO > Mms
| munohi st ochERiet FBy SRR PF. . SRBPERbBS ) SeRAnt£4306660 P agnait
"M croscopy, Emmunohusttmﬂn@mﬁtm&" W Avdvoen Retrigwal pbbhodsisdrpr
Light and Ele@ﬁﬁ§665667 or “Microscopy, Immunohistochemistry, and
15 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 1s described
below) in order to obtain a valid result.
20
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
25 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

30 alcoholic solutions) or shock-frozen tissue pieces with
a2 thickness of 1-10 pm are applied to a glass support.
Paraffin-embedded samples are deparaffinated for
example with xylene. The samples are washed with TBS-T

and blocked in serum. This is followed by incubation

35 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



M croscopy | SBN: 0306467704"). 35 I nmmunohi stochenistry (I1HC) on specific
tissue sanples serves to detect protein in the corresponding tissue. The
aimof this nethod is to identify the localization of a proteinin a
functionally intact tissue aggregate. 74 |HC serves specifically for (1)
being able to estimate the anount of tafiget- protein in tumor and normal
tissues, (2) analysing how many cells in tunor and healthy tissue

synt hesi ze t heheapPhatagend alamenEd)i v defomi myaned ccepéroypeakn)a tarssue

(tunor, healthy gekbs}ein E?ﬂs%h_eth%][ggtitr%rtoét%%@_iib%dqlggﬁ%tﬁgrbg%gﬁqtfied

Al ternativel t anounts of protein o arg gene b _
by tissue in%%%ﬁ?ﬁu%?@gﬁéﬁceTﬁéﬁndsafQﬂkﬁW%@ kunepicandesoittiabl e:sioft war e
(e.qg. TiIIvistohor10fﬁbﬁt§ahebgnZﬁfchGEQEFny?Onﬁgﬁgggﬁggggggﬁggggynnggn
frequent| b | [ , «and details of_staini ,

the?efore¥ke %ggﬁﬁggoraéiangpé i A2 BPagnostit Stmiihohi sf ocKeitadhem by
David J., MD €ebbshe8BN3 9 :044306566,7 bgglwlGmajcafy’alnﬁumﬁPLStmﬁnﬁﬂ%STgéN
and 15 Anti gegg Ret rgeenal th :y For i ght,_an ectron crosc, X
0306467704.gl?4éhoé?d,bémﬁgtegg?%5f,_'%%caéggogf%fﬁ%epro ?tlé@?ﬁg§é¥

anti bodi es, dFPfetEhfityr ottral sehakd aro benuged bancerdnpbe ipxredesars bed
bel ow) in ordesidieieht akntheVahindnbgew t. 20 Ordinarily, histologically
defi ned H%nor'tissues and, as reference, conparable healthy tissues are
enployed™"in the IHC. It is noreover possible to use as positive and _
negati ve cont¥whengeakibnnes in which the presence 25 of the target gene is

known t hr ough -P n A_, bac roung cont r ol nust_almays be
i ncl uded. F?x(egﬂ(f:i s%‘sl'%usgD allé%gg.gé%?Q% i g‘b‘r{1 Yd5F YehPde Tnt S A ndPreRsstances,

f or mal dehyde, Ppar af BrihlHehyd8hephend, 30 aCtaheltiopheal uti R Or isbn
shock-frozen ¢issuggpheces,; Wikl a,dd] ckness %%b%%%%o@@laﬁgngggllgg e
gl ass Squortﬁarlow, David Lane ISBN: 0879693142; Using Antibodies:
A Laboratory Manual: Portable Protocol NO. by Edward
Harlow, David Lahe, Ed Harlow ISBN: 0879695447).
The process for preparing antibodies is described
briefly below, and details can be found in the cited

20 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

25 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 is
taken from the animals, and an immune serum is obtained
therefrom.

30 The animals are usually immunized by one of four well-
established methods, with other methods also being
available. It 1is moreover possible to immunize with
peptides which are specific for the target protein,
with the complete protein or with extracellular partial

35 sequences of a protein which <can be identified
experimentally or via prediction programs.

(1) In the first case, peptides (length: 8-12

amino acids) conjugated to KLH (keyhole



Par af f i n- enbedded sanpl es are deparaffinated for exanple with xylene. The
sanples are washed with TBS-T and blocked in serum This is followed by

i ncubation 35 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 wth asegpnd anti body which is coupled to
an al kaline 75 phosphatase (alternative: for exanple peroxidase), and is
directed against the fidstmpenti boslyoc§eniapouts re30-68,#hOUL 854 TRLS IS

foll owed by col or react isc&frgnté%irrég_z cdol or _substrates ich are converted by
the bound 5 enzymes (cf. for éxanpie, Shi &, Tethpdt ochefh thASSChem
39: 741-748, 1991; Shinpéeptdldes Labrel nuesd. ok 688e702mmif8L)at ks, .
denonstrate the antibody ifigcit eaction can_be bl ocked b

previ ous addition of thguﬁmﬁog%n%%ﬂﬁﬁ?%hﬁg%t%ﬁ Cpssdegy ?&W’F&é onal
Ant i bodi es? A Practical SApSTOEEN t IR PP | | pLShepAO0d, vGhinstiophert iBean i sbn
0-19-963722-9; Anti bodi gse A @b 240 ¥n al Ed_15 1 0w, vid Lane
| SBN: 0879693142; Using _Anti.bodies: A Lg/,%%lrﬁat%?%? b/gﬁuaﬁ%é)#vagfqg Bot ocol
NO. by Edward Harlow, Davi'd“Farté  EFHart T BN d95879695447) . The process
for preparing antiH8di edlitsrdesdrvielgd brdmef | y ikalow.zanddet alds cap be
found in the cited 20 Licati . FiLrstl animals (e.g. rabbits) are
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manufacturer (e.qg. Roche Diagnostics,
15 Invitrogen, Clontech, Qiagen) for example
cell-free in vitro, in bacteria

(e.g. E. coli), in yeast (e.g. S. pombe), in
insect cells or in mammalian cells. After
synthesis in one of the systems, the target
20 protein is purified, the purification in this
case usually taking place by standardized
chromatographic methods. It is also possible
in this . connection to use for the
immunization proteins which have a molecular
25 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 &
30 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

35 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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arget gene ?jung et al., Mol Cells
12:41-49, 2001; Kasinrerk et al., Hybrid
Hybridomics 21:287-293, 2002).

Quality control of the polyclonal serum or antibody

Assays based on cell culture with subsequent Western
blotting are most suitable for demonstrating
specificity (various variations are described for
example in “Current Protocols in Protein Chemistry”,
John Wiley & Sons Ltd., Wiley InterScience). For the
demonstration, cells are transfected with a cDNA, which
is under the control of a strong eukaryotic promoter
(e.g. cytomegalovirus promoter), for the target
protein. pa\ 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 lines 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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whi ch incubated with the antibody which recognizes the target
protein (dilution about 1:20-1:200, depending on the
specificity of the antibody) for 60 minutes. After a
15 washing step, the membrane is incubated with a second
antibody which is coupled to a marker (e.g. enzymes
such as peroxidase or alkaline phosphatase) and which
recognizes the first antibody. It is then possible in a
color or chemiluminescent reaction to visualize the
20 target protein on the membrane (e.g. ECL, Amersham
Bioscience). An antibody with a high specificity for
the target protein should in the ideal case recognize

only the desired protein itself.

25 Various methods are used to confirm the membrane
localization of the target protein identified in the in
silico approach. 2An important and well-established
method using the antibodies described. above is immuno-
fluorescence (IF). Cells of established cell lines

30 which either synthesize the target protein (detection
of the RNA in an RT-PCR or of the protein in a Western
blot) or else have been transfected with plasmid DNA
are used for this. A wide variety of methods (e.g.
electroporation, liposome-based transfection, calcium

35 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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prlmary antibody which is directed against the target
protein or against one of the coupled markers. After a
washing step, the mixture is incubated with a second
antibody which is coupled to a fluorescent marker (e.g.
fluorescin, Texas Red, Dako) and which binds to the
20 first antibody. The cells labeled in this way are then
covered with a layer of glycerol and analysed with the
aid of a fluorescence microscope according to the
manufacturer’s instructions. Specific fluorescence
emissions are achieved in this case by specific
25 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
30 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
35 controlled through the wuse of detergents, permits
demonstration in the immunofluorescence of whether an
immunogenic epitope is located inside or outside the

cell. The prediction of the selected proteins can thus
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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

20 recombinant protein was covalently bonded to a matrix,
and the latter was, after the coupling, eqguilibrated
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

25 100 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.

30

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
35 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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ZE::ngﬁggogn?figﬁgjfofygh o oadn K095 Plase 10 the the predicted
1 localization of GPR35 in the cell, the protein was
fused to eGFP as reporter 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
20 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 1, Horikawa
25 Y, Oda Y, Yoshiuchi I, Colilla §, 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. The reading frame of
30 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 is detectable in
35 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
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m croscopy. Exanple 1: Identification of GPR35 as diagnostic and 5

t herapeutic cancer target GPR35 (SEQ ID NO 1) and its transl ation product
(SEQ I D NO 9) have been described as putative G protein-coupled receptor.
The sequence is published in Genbank under accession No. AF089087. This
transcript 10 codes for a protein of 309 am no acids wth a nol ecul ar

wei ght of 34 kDa. It was predicted that GPR35 belongs to the superfamly
of G protein-coupled receptors with 7 transnmenbrane dormains (O Dowd et

al ., Genomics 47:310-13, 1998). In order to confirmthe predicted
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Skel etal nuscle - Rectum ++ Stomach - Colon ++ Pancreas - Kidney - Testis
- Thymus - Mammary glands - Ovary - Uerus n.d. Skin - Lung - Thyroid -
Lynph nodes - Spleen - PBMC - Adrenal - Esophagus - Small intestine +
Prostate - (nd = not determned) 5 84 The selective and high expression
of GPR35 transcripts in normal colonic gigssue and in colon carcinoma

bi opsies (fig. 1) was not previously known and can be wutilized according

to the inventTba BeﬂennheeukakiShﬂgng@Q@&bgsq@Eth§ §oRbs as RIsPOR L ar
detecting d|§§enhggkgﬂg unor ce gguthe serum and b?ne mar r ow and for
detecting netastases In ot her |ssu & %paﬁpdtaﬂﬂbe FILPCR GRERIBPBEI fiC
primers (SEQ PEDOPREL8S (4Ad - 89) akze conf igmsvidadl GPREDwhS adi @M Ybe

| ective 10 Lqe di fferentd at ntigen_which is | so
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i nt estinal® tuﬂﬁ?gn°§?l?s Methods such as RT-PCR for detecting
disseminating tumor cells in the serum and bone marrow

and for detecting metastases in other tissues.
Quantitative RT-PCR with specific primers (SEQ ID NO:88
and 89) also confirms that GPR35 is a highly selective
10 intestine-specific differentiation antigen which is
also contained in intestinal tumors and in intestinal
tumor metastases. In some intestinal tumors, it is in
fact overexpressed by one log compared with normal
intestine (£ig. 18). Antibodies were produced by
15 immunizing rabbits for detecting GPR35 protein. The

following peptides were used to propagate these
antibodies:

SEQ ID NO:90 GSSDLTWPPAIKLGC (AA 9-23)
SEQ ID NO:91: DRYVAVRHPLRARGLR (AA 112-127)
20 SEQ ID NO:92: VAPRAKAHKSQDSLC (C terminus)
SEQ ID NO:93 CFRSTRHNFNSMR (extracell. domain 2)
Stainings with these antibodies for example in a
Westerﬂ blot confirm the expression in tumors. All 4
extracellular domains of GPR35 (position of the
25 predicted extracellular domains in the sequence . of
SEQ ID NO:9 AR 1-22 (SEQ ID NO:94); AR 81-94
(SEQ ID NO:95); AR 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
30 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
35 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



fact overexpressed by one |l og conpared with normal intestine (fig. 18).
Ant i bodi es were produced by 15 i nmuni zi ng rabbits for detecting GPR35
protein. The follow ng peptides were used to propagate these antibodies:
SEQ I D NO 90 GSSDLTWPPAI KLGC (AA 9-23) SEQ I D NG 91: DRYVAVRHPLRARGLR ( AA
112-127) 20 SEQ I D NO 92: VAPRAKAHKSQDSEE (C term nus) SEQ I D NO 93
CFRSTRHNFNSMR (extracell. domain 2) Stainings with these anti bodies for

exanpl e in a thést er fidttie coBEREM tRRIGXPERSEHAN 4 M Hém?_rr% tAla%fA'th
extracel | ul ar Qr?éerff of GPR35 (position of the 25 predicted ex Facefl ul ar
donai ns in the segiente of CEEQ | DFNEF9 ARCEOD? (8RO | DEKDX9AFESAA 81- 94
(SEQ I D NO 955 tevmilssl 17 6ek SEQHIED PEp86)in .AA 280-309 (SEQ ID NO 97)) can
be used according to the invention as target structures of nonocl onal

ant i bodi e%. These 30 anti bodies bind specifically to the cell surface of
tunor cel Ps ahtl Bam beuss&eesotfrynt dfagmdshnigc tandcHorintdet BpRUERE

met hods. Overexpz®ssion B @R35 Wl HUMLS,  RQVI; ddi,tional support for
such a use. In__addition, thel_sequences (‘:aodi r%gr_%:‘gol(rg)%[s)srl teldﬁsscgf %e e GSed 35
according to TRRETTVENti on H81GHEEPHELYRNA, DNA  peptimler-pssbein)etor

i nduci ng turrmvswqbﬁéssédnum@lercﬁi&@llsﬁsiﬁ?gqur@ir}pte%tciq.#&{l- rrgg}ngggd
i nmune respo%égi i aggi tti ondrit aﬁmsurgrilsi ngly been tound - " that
a further start codon exists BT Pt om SofCohen - g&RERAl 145 khbaneEpart
codon andYexpielsaslan i\ pertiinalhy exs emtedeid ei Rarkekt Basuthusebeen

found accordifwgrtorbe | ' t 4 .protein which was
previously descri bed asaﬂégﬂégggedgggi qgr{%%%s %0 Pt unbte S8 sokapEs -

over expr essed. "6t 93 VEPY FA gaser efntesam&APRIMDISE ., eSpeceéahnglen

tunors of theieolieiwa GPR3BdES M, herf avg, 10:sy t ablg, i\ pardd.cular ,as,

mol ecul ar ta%&?tﬂikéﬂﬁ%““?, Lindner TH, Mashima H, Schwarz Pé del

' , e

15 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

20 contrast, the investigations according to the invention

showed that GPR35 is surprisingly not significantly

detectable in most normal tissues and, in contrast

thereto, is highly activated in primary and metastatic

colon tumors. In addition, besides the described GPR35

25 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
30 (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
35 expression, purification, ligand screening,
mutagenizing, functional inhibition, selection of
agonistic and antagonistic ligands, radiolabeling of

ligands) is wvery well developed and described in



for the diagnosis and treatment of these tunors. Investigation to date of
human GPR35, cf., for exanple, Horikawa Y, Oda N, Cox NJ, Li X

O ho- Mel ander M Hara M Hinokio Y, Lindner TH Mashima H Schwarz PE, del
15 Bosque-Plata L, Horikawa Y, Oda Y, Yoshiuchi I, Colilla S, Polonsky KS,
Wi S, Concannon P, Iwasaki N, Schul ze- d¢ Baier LJ, Bogardus C, G oop L,
Boerwi nkle E, Hanis CL, Bell G Nat Cenet. 2000 Cct; 26(2):163-75 suggested
that GPR35 iglevtivated. | nfornyxheplithy td %ﬁ@@elﬁyc%p@@tﬁgégptgpgu

h t h d that GPR35 Is
Surpri Sl y St EPESyEdas e DL BV ER W o N Tnd ok o)  Betes ke, i n

contrast therdM: §4ﬁﬁéﬁﬁ?9a@m|dvantred“ﬂdep|tmmwtabd rmtcasmapt@ssgehon
tunors. In adgt '@Fr&.?é_rge%ohpgeqesﬁé'cg o@Png Rgggu Ce?:hacgg£dl ng to
the invention a novel transl jation vari a

alternati ge Gy Mot 5860 195y "den ?@YM(SEQ LynNO ASEIN:GPR8%1183a08enber

famly
of the group Rﬁa]&za)tupd)ﬁd arc@@Q@tlargs t30 {€FCRhvearVeLY {RLge | 0
whose s?ructure functi on has been ver i nvestigate (?(y%?e CR are

out st andi ngl VI acbtfaeb S tHt getes r&?%%%éyfo’?l%ﬁ‘ées delver oprraergpes
phar maceut i caluno=ed $ vec sarbsd anee;@,reslm{Lcc&useohh:n%peigfg%r%?ﬁce%gggcg her ef or

recept ressi rificatio I
En?t ggenl Zi ﬁg,cgr}a:iﬁlc%gng ﬁl brti orr‘il °Sel &ti o Lg% T aa'b%?ﬁjs‘i‘?%danﬁarget
ant agoni §?i c SGgEHeEsTe r aépél alsedaingg cof fblrgamxil&)rmas:e\n&rmalmly deweloped and
described in 1&6;ard@§ ai lesgdciaifi1gf g)flam&loqllju Prot ng +Coy Igﬁ%legﬁgggggw
by Tatsuya a . Gabrjel Berstei’n and i ernstein
and in "l denﬁgafq]c%ﬁ?lbhv%nﬁ‘oﬁﬁﬁ%s& &GP Bhagllpﬁétléitﬁatomhatd?elmi of s
Recept or Bi oclem pbsyn&l@nd Mﬁghgdolpgy l@)ﬁlgg\rlllt %,%?%%Mt Gpég use

| ¢ccordin Q ny .

Sﬁgétlggtlggl e]{%ﬁ&ré)sﬁag Pe §7g?f1§ gé’%’ RiRRr §BeSP Rt3l§’nner-as§%€?Qté@Ig

expreSSIbh oﬁqmmg(mﬂllsuwfaﬁ@: 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

20
Guanylate cyclase 2C (SEQ ID NO:2; translation product:
SEQ ID NO:11) - a type I transmembrane protein -
belongs to the family of natriuretic peptide receptors.
The sequence is published in Genbank under the

25 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.

30 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

35 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.



enables it to be used as tunor-associated target 10 structure for exanple
for pharnmaceutically active |igands, especially in conjugation for exanple
‘Wi th radioactive nol ecul es as pharnaceutical substances. It is possible
in a particular enbodi nrent to use radiolabeled |igands which bind to GPR35
for detecting 15 tunor cells or for tregtying colon tunors in vivo. Exanple
2: ldentification of GUCY2C in hepatic and ovarian tunors and novel GUCY2C

splice variants:288-0bagaosvic are tbelgpewliicecanceratar geksr20.Quapyl ate
cycl ase 2C (Sggkéthgg%g;Egrggskg%hggﬁ%roduct:d&%EQ ID NO 11) - a type |
gs fo tAe Famy

transnmenbrane protern - bel ongs A8 Sratriuretic pepti de
receptors. The sequence is published in Genbank under the 25 accession

nunmber NMD04968e Bingi ng fr4ihes pept i i n_and_uraguanylin.qr else
heat - st abl_e en%erdioxins 6%%%g§i %%regggs.?ﬁggg#%g?ace??uﬁ%% ¢ tl%y
concent r ati ont PRS2 PRAGERREIsiTHatC r ARgdastisonfopr 686YSEs Whsiide cahe

cel|. 30 Recen¢ uovesStegabbonsfonrddeab@dshal SoPressiL of ,, QUCY2C al so
extends to exﬁfgggﬁestinaltregkons such gs, for exanple, primary and

met ast ati ¢ adenocar ci NONBS P tRBSst Bikéh andCHEYERe SeespdguUs PERaER et
al ., Cancer Fpiden (GECBIIOr nar:ker,s Peay. 148, 739944, 2082) prAnsRihicea 35
vari ant of GUCY Leh i o] th.in normal and transforned tissue of
the intestine c%%%?%ggg zﬂi4gaggeed2T%$?%%r%% 2xonlt 1POERGd prebnt ifRg
transl at t0n oft@maeuCY2aq i%@2 pr 6dpate SFear | tmn letveal,. , t&bgis Pi ova%el,. 87

45:298- 05, 200QymusThespnbynspl i varigny d ib o ,date.l eads . ,to no
translation p oduct.,Thg_ai%1accoréing to tﬁgﬁﬁ%veﬁg?%h %as ?&gfdgﬁprfy 5
t umor - associ at ST SPPIER i i St RR f PGNP Ghi CAScat beasti I5i0zédmest h f or

di agnosi s andhfghethehapy irRa PCRot R¥eShogatalons: ¥ dds 8 @EYRE speghki
primer transcript levels were detected in colon carcinoma and
15 stomach carcinoma (tab. 2). These results were
specified by a quantitative PCR analysis and showed
pronounced GUCY2C expression in normal colon, ileum,
and in almost all colon carcinoma samples investigated
(fig. 2, 19B). A massive overexpression was detectable
20 in some colon carcinoma samples. In addition,
expression 1is found in 7/10 stomach tumors. We also
surprisingly found that the gene is activated in many
other previously undescribed tumors, inter alia

ovarian, breast, liver and prostate tumors (fig. 19B,
25 tab. 2).

Table 2: GUC2C expression in normal and ﬁumor tissues

Normal tissues Expression Tumor type Expression

Brain + Colon carcinoma +++

Cerebellum Pancreatic -
carcinoma

Myocardium Esophageal -
carcinoma

Skeletal - Stomach carcinoma +++

muscle

Myocardium Bronchial -
carcinoma




pair (SEQ ID NG 22, 23, 98, 99) show pronounced ( _ (
and weak expression in |iver,

transcripts
testis, ovar
Expression i

expressi on of GUCY2C
in nornal colon and 10 stonmch,
y, thynus, spleen, brain and lung (tab. 2,
n colon and stonach was at | east 50 tines

fig. 19).

hi gher than in al

ot her normal tissues. Marked GUCY2C traggcript |evels were detected in
col on carci nema—and—15-stonach carcinaona (tab. 2). These results were
specified b wompaantﬁ&ﬁ:héye E’%@éﬁ:\ﬂoﬁis_m&h‘%%@ pronounged QUEXeC
expressi on |r5norng colon, [1Teunm and ijn al most att——coton—carcrnota
sanpl es i nvestigacld (fig|2 108 PEYOURE @IS on was _
det ect abl e 20cqlpnsone col on| car c++wonma sanxd«ggiahncaggiﬂéﬂg1 expression is
found in 7/]1%5géy@§gh tunors. W al'so |syrprisingly found tat—the gemne is
activated i n—many—other—previ-eushy—unde Jﬂm tgﬁ Abre2rGintler alia
ovarian, brea&idneyi ver and prostate tu rSEMﬁlu@moiQB 25 tjab. 2). Tablje 2:
QUC2C expresjsiQn,dn normal and tupor tiss%§§ Nor mal T1 ssues EXpression
Tunor type Bxpression Braip + Colon cardi +++ Cer éllun1Pancr¢at|c
carcinoma Mocardi um Esophageal - carcji norercSkelet al - St gmach carci ngma
+++ nuscl e |Magardi um Brongchial 5 carclinym 83, Normal tigsues EXpression
Tunor type Bxpression Stonpch +++ Nhnnarylégpglﬁona -+ Cglon +#+ Ovarian
carci noma + |-Pancreas - FEndonetrijal carjci| Kimdriepma ENT tungrs Liver + Renal
cell Thymus + Liver carcinoma +

Breast -

Ovary +

Uterus +

Skin

Lung +

Thyroid

Lymph nodes -

Spleen +

PBMC -

Prostate -

10

15

The following primer pairs were used to detect splice

variants in colonic tissue and colon carcinoma tissue:
GUCY2C-118s/GUCY2C-498as (SEQ ID NO:24, 29); GUCY2C-
621s/GUCY2C-1140as (SEQ ID NO:25, 30);
GUCY2C-1450s/GUCY2C-1790as (SEQ ID NO:26, 31);
GUCY2C-1993s/GUCY2C-2366as (SEQ ID NO:27, 32);
GUCY2C-2717s/GUCY2C-3200as (SEQ ID NO:28, 33);
GUCY2C-118s/GUCY2C-1140as (SEQ ID NO:24, ;
GUCY2C-621s/GUCY2C-1790as (SEQ ID NO:25, ;

)
1)
) ;

GUCY2C-1450s/GUCY2C~2366as
GUCY2C-1993s/GUCY2C-3200as

(SEQ ID NO:2¢,
(SEQ ID NO:27, 33).

On investigation of splice variants in colon carcinoma

tissue, three previously unknown forms were identified

according to the invention.

a) A deletion of exon 3 (SEQ ID NO:3) which leads



carcinoma Testis ++ Prostate carcinoma Thynus + Liver carcinoma +

Breast Ovary + Uerus + Skin Lung + Thyroid Lynph nodes - Spleen +

PBMC - Prostate The following prinmer pairs were used to detect splice

variants in colonic tissue and colon carci noma tissue:
GQUCY2C- 118s/ GUCY2C-498as (SEQ I D NO 24, 289) - GUCY2C 5 621s/ GUCY2C- 1140as
(SEQ I D NO 25, 30); GUCY2C- 1450s/ GUCY2C-1790as (SEQ I D NO 26, 31);
GUCY2C- 1993s/ GUCY2C- 2B66as WaSE@nitD dNO @ICY32) whiGHCHAC- G717 s1 BUCY2E13200as

(SEQ I D NO 28, 33); ggc- éé?? 2C; 1140as éx%‘l D NO 24, 30); 10

GUCY2C- 621s/ GUCY2C- 17
(SEQ I D NO 26, 32): @9)@%’2@0!&9@3%/@&2@132;@@11933( SE@ADING .27, 33). On

257131} 6

i nvestigation of splige wani-ants, |Qﬁpolgg %arqgnoEgE?léPtﬁgsygen E

preV|ousI§
del etion of

unknown fornms were identifie
exon 3 (SERFPHCRO 3} whi chekpagssioy Ptr@dac‘lzar PEAt emiBUCY2C

accordi he in

which is only 111 ami amdammncj Onghqrggd wau\ml c@eghga@.sp%r a@ng

position 111 is replac

woul d generate a Gtehnvmalant in which the nucleotides at positions

10

15

20

25

30

35

1606-1614, and the corresponding amino acids
L(536), L(537) and Q(538), are deleted
(SEQ ID NO:5).
The splice variants according to the invention with
deletions respectively in exon 3 and exon 6
(SEQ ID NO:3, 4) are distinguished in particular by the
translation products (SEQ ID NO:12, 13) having no
transmembrane domain. The result in the case of exon 6
deletion is a C-terminal neoepitope of 13 amino acids
which shows no homology whatsoever with previously
known proteins. This neoepitope is thus predestined to
be a target structure for immunotherapy. The splice
variant of - the invention with base deletions at
positions 1606-1614 (SEQ ID NO:5) and its translation
product (SEQ ID NO:14) likewise comprises a neoepitope.
Antibodies for detecting GUCY2C protein were produced
by immunizing rabbits. The following peptides were used
to propagate these antibodies:
SEQ ID NO:100: HNGSYEISVLMMGNS (AA 31-45)
SEQ ID NO:101: NLPTPPTVENQQRLA (AA 1009-1023)
Such antibodies can in principle be used for diagnostic

and therapeutic purposes.

In particular, the extracellular domain of GUCY2C
(position of the predicted extracellular domain from
the sequence of SEQ ID NO:11: AR 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

etion of exon %E&aﬂD

NO 4) which 5 resultse?ﬁpgﬁoggpF8@§§6ﬁlﬁﬁb&&%ﬁﬂﬂgg)&ﬁlﬁé- aC|ds | ong.

& 135BaFegEyec 2366as

a) A

Thi s



neoepi t ope conprising 13 amno acids. c) A variant in which the nucleotides
at pgsi t!oons rrIi606- 1%14, and the corresponding amno acids 10 L(536),
L(537) and Q538), are deleted (SEQID NG 5). The splice variants
according to the invention with deletions respectively in exon 3 and exon
6 (SEQ 1D NO 3, 4) are distinguished +noparticular by the 15 translation
products (SEQ ID NO 12, 13) having no transnenbrane donmain. The result in
the case of SRFPBRNYetri¢mrliom Gt elsbnalonnedepibtiene of 3 &ndgge aci ds

[ i [ hi s
whi ch shows nghoLegyswhat s9£Ver, hypreyioushy known proteins. T
neoepitope is t%hu pr edgsti ned to 02'%!ﬂ oe a tar ge?_ Str u_?urceeplflor ang l_je

i munot herap)f.Ul'ﬁ?zﬂsepl Pée Stedtilat BPinke fowenphonlwngA baseidedeésons at

iti MareldEl 4a f SHED jdised aaﬂts_l,a i0 pr ct D
ﬁoosﬁl)or.sgésu se co?r?gi sefdi%ér\llgbggid?%%e%éﬁin{i bodi %bs 8re ,&%Edlgct?%‘gg%%vzc
Pr oduked S8LhY RRftuMPL ﬁber%%%ijt§9t¢h§°ﬁfolqlcﬁ/ﬁmgﬂpleptam@s wer e

rotein were produc
5sed to propfaﬂgap t echdmeseewnta bcmla'selsodsE? bDegioagb%%fﬁef’w%Y%@W ) %Scd' e'gA'(A:\an
31-45 SEQ | 101, NLPTP EN(%)BLA 1 - . duch anti bodi
in pri) nci pIQe el?gggsle “or '1&' ag;r%(stl ¢ 230 Qﬁ’&ofﬁer a‘b’é%%Jr%eﬁur%%b%%OfPﬁl_
particul ar, tHEROGY aker| ghgn donmasa. ofSeQUERYREs (posihgordf #hetdiedi cted

extracel | ul acgomabRebrem phe 1%16%&;(:1%&52 I 11: . AA 454-1073 35
(SEQ ID 102 can be used aceor di ng to 1he |nt\|/8erl:lﬁ18n lﬁgepgﬁﬁgt as

structure” of "WSfodond RNt i Bodires Paiieias, Rirtsinuctival jprédéttgon is

sonewhat anbitgueus- spekinfic  Yetuver | Feegoxper i neotahhy, sgqt h@l%gfl_
~alternative - ' gge&wtir ane orientation 1s al so concei vfabl e. Inthis case,
ani no aci ds fl-e%gla woul'd e O SiRE'I$R) cel | and be suitable as starting

poi nt for noddclighalozemvdodiessibThese artcichadines kiinth specidicaklyrto the
cell surfacefunction of the GuUCY2C molecuie to develop according to
15 the invention substances, especially small molecules,
which modulate the function of the enzyme on tumor
cells. The product. of the enzymic reaction, cGMP, is a
known cellular signal molecule with a wide variety of

functions (Tremblay et al. Mol Cell Biochem 230, 31)

20
Example 3: Identification of SCGB3A2 as diagnostic and

therapeutic cancer target
SCGB3A2 (SEQ ID NO:6) (translation product:
SEQ ID NO:15) belongs to the secretoglobin gene family.
25 The sequence is published in GenBank under accession
number NM_054023. SCGB3A2 (UGRPl) is a homodimeric
secretory protein with a size of 17 kDa, which is
expressed exclusively in the lung and in the spiracles
(Niimi et al., Am J Hum Genet 70:718-25, 2002). RT PCR
30 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
35 in lung tumors. It was surprisingly found that SCGB3A2
is active in primary and metastatic lung tumors. The
investigations according to the invention showed that
SCGB3A2 is strongly and frequently expressed in



5 of tumor cells and can be used both for diagnostic and for therapeutic
met hods. Overexpression of GUCY2C, especially in the colon tunors, .
provides additional support for such a use. Sequences coding for proteins
can noreover be used according to the invention as 10 vaccine (RNA,_ DNA
peptides, protein) for inducing tunor-specific inmmune responses (T-cell-
and B-cell- nediated i mune responses). It is noreover possible in
accordance\Mhﬂpm¢mﬂabltatamnoﬁaectﬁd@(ﬁqtfmpﬁl[&ﬂ@ Rirecul £3 t 9o deyel op

according to ion tance especially small nol ecul es
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the enzynmic reREs v o G - i Sig. R@lbwn cellular signal nolecule with a

wi de vari ety mfis funatd onsdGlrgmblay. ot lonflyb*kri el Boctem 230, 81 20

Exanple 3. Identifjcatjon of SCGB as di agnostic an tﬁera 0
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healthy 1lung, 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
20 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.
25
Antibodies for detecting SCGB3A2 protein were produced
by immunizing rabbits. The following peptides were used
to propagate these antibodies:
SEQ ID NO:105: LINKVPLPVDKLAPL
30 SEQ ID NO:106: SEAVKKLLEALSHLV
An SCGB3A2-specific reaction was detectable in
immunofluorescence (fig. 21). As expebted for a
secreted protein, the distribution of SCGR3A2 in the
cell was assignable to the endoplasmic reticulum and
35 secretion granules (fig. 21Aa). 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



tissues tested, apart fromlung and trachea, show no expression (cf. fig.
20). This was additionally confirnmed in a specific 5 quantitative RT-PCR
(SEQ I D NO 103, 104) (fig. 20) which additionally shows overexpression by
at least one log in nore than 50% of bronchial carcinonmas. The selective
and hi gh expression of SCGB3A2 in normal92 l-ung tissue and in |lung carcinoma
bi opsies can _be used 10 according to the invention for molecular

di agnosti c mEPRod3UEQER LeT SRTEPER GHP deftertdmg i ssews matt Ngprdiwor) cel | s

in blood and (gege Mmarppw, SBYLUMNBLEORGRLAI raspiLate or [avage and for
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15 heal thy | JAGI EBEB3AB IS s&Pr@ddUR Sioeci Ha zedt el | Snmexe | us¢wehy into
the bronchi. specarfdicaglly, rdcdghins tsccHeaexpestednt h@&ﬁ%@ﬁ? protein

i1l be te le in, body fluids outside the respiratory tract in healthy
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their protei Aopr cduwetsladi iecthy  fiorto diﬂ’leiﬂaﬂnoﬁdatsg%g@ @(}e ct?isélﬁ%s@ict heor
invention t e | at: ection of SCGB products 1n serum

pl asma of pa??gn%g%\%iaggél%é%z I |pg3estaenst'i body assay as diagnostic finding for
| ung tunors. 25 Antibodies for detecting SCGB3A2 protein were produced by

i Muni zi ng r eRAinple e fQbhevendapeshi ¢8S &féﬁdiHsnghg%{x [ opAgal &, these
ant i bodigs: | D_NO. 105: LI NKVPLPVDKLAPL 30 SEQ " 106: _
SEAVKKL L@z\Lsggngn SBCEBSA2VEFAT S ASacHiagnestidet andbl therppeutic

i mrunof | uor eseeree thrgetal). As expected for a secreted protein, the

di stribution S > indhe cell s_asgsignable to the endoplasmc
reticul um angH%S gg;?%ét%inorq%r Ut es ‘f‘\?(\gﬁs 2%&% Fo HEdeIhe MYPRIRG City,

the cells weR@leFahsf ectie@vingpar d | el trantshmembplaasn d 8bakig¥nt hespiges an

SCEB3A2- GFP fH$k@Bellular N terminus and C terminus. Niimi and

15 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

20 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-18A1 (SEQ ID NO:117), and their respective
translation products (SEQ ID NO:16 and 118), can be

25 used as markers or therapeutic target structures for
tumors. A quantitative PCR able to distinguish between
the two variants was established by selecting Al-
specific (SEQ ID NO:109 & 110) and A2-specific
(SEQ ID NO:107 & 108) primer pairs. The A2 splice

30 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

35 gastric mucosa. Stomach and lung are the only normal
tissues showing significant activation. All other
normal tissues are negative for claudin-aAl. On

investigating tumors, it was surprisingly found that



protein. Protein detection took place in this case via 92 the

aut of | uorescent GFP (green fluorescent protein) (fig. 21B).
Superinposition of the two fluorescence diagrans shows unambi guously that
the i Mmune serum specifically recogni zes SCEG3A2 protein (fig. 21C). 5
Such anti bodi es can be used accordingtd3he invention for exanple in the
form of immunoassays for diagnostic and therapeutic purposes. Exanple 4:

| denti fi cati &n28A18rAddi A5 1980HNY acdddiared0in8A? dprigee mwambant sofs

di agnosti c andrmicherapeiids. papceeul arQot Sths £ audids 18, 9ene godes for a
surface m&*n‘orf%%g1 mol ecul e haé'hng 4 transrnenbriane ‘domal ns an
t

i ntracel | ul ar °N'fer mhusSaRES €0t eFHIAFRS Ni+ W9 andUISTéol | @Rq\REe Nt |
Cel|. Biol. 22rz3somes, 200Phatescr idercimomspl ii€egvariant snaf dlig,miri ne

and humars cl gugi n- hich : described.as expressed sel ectively in
| ung tissue (cl audi n- 18AT aér%&n&grﬁ%?mch&;{"fessﬁ«%aufjépaé‘gi nSrPAASs1on
respectivel y1eVRéSe vari &Nffs dprbertatre, 2@ardreradttier mames (fdaphaPal It was

i nvesti gat ed tage@di t i ti t.he spli variant.s
O e i) 9000 M Rt RS e

cl audi n- 18A2 %SE | D gg 7) and claudir_ :

respective EranSFRERD S (SESHES NOTREe @3d 9Pn8Flecdn des Aased as
mar kers or ther apeitves t g ped sttugtur&ggminlmrsspf\iggant ifatid ue PCR
able to {disti i;$h t.ween he two.varjants was established by selecting
Al - speclu(jq‘i CEE%'E@%RB%E&YN@“ E’im) @ﬁﬁa AJ?¥§B§EFFPE tsEde Dawe Lo el 108)
primer pairs.(SFRe IR2Népl3ikce 630 Atariamti was7addi tilosal.l y Thesiad M diba
second prinekeyRahkd NrR5£0 tihon (SEQ 1D . NC.39 & 40) . The A
variant is described tg %g gﬁvégoz%gfﬁeno‘fa%ﬁaq%né?‘ HoRE %F,egi t*Thas
sur pri si ngl y"PBEncPlacébedimre othRa 2Qvesttimed t hasstde Anweartianttdd al so

active in thepdztgastdsrnCgadeesa. micy@ehand {yng ane the 9oLy, nornal
15 testis tissue. We have found that the A2 wvariant 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.
20 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.



ti ssues showi ng significant activation.

negative for claudin-A. On
cl audi n- Al
Particularly strong expression is to be
car ci nomas,

f ound t hat
ti ssues.
| ung tunors,

tunors 5 and prostate carci nonas.
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pancreatic

Al

i nvestigating tunors,
is highly activated in a | arge nunber - of
found in stomach tunors,
esophageal carcinonmas (fig. 23),

The cl audi n- Al expressi on

ot her

nor mal
it was surprisingly

ti ssues are

| evel s in

t unor

ENT
ENT,

prostate, pantdebei BAand Eegomsegeal dfinarisuarie-108:210 ;¢00nkBi-gher Lhan t he
|l evel s in theygorresponding normal tissues. The oligonucl eotides used
investigate the claudin-A2 splice variant 10 specifically enable this

transcript t

be anmplifie

(SEQ 1D NGO 39 & 40 and 107 & 108).

to

| nvest i gat i dnvomiMeal ed t hatptbes o4, Pl | ce bgggyﬁ%s ex pﬁesseesdsilon none of
the nore than 20 normal tissues investigat go—apart—F+om—¢ sa and
to a small e “Salso 15/testis tissuel W Oedee found that the A2 variant
is also, likedibe Al variant, activated in ggpytypors | (depicted by |way
of exanpl e iq:fi . .24) . These i1 nclude | st omaci tunors (B 10)—panecreatic
eréﬂgl [ iy P. r i i

tunors (6/6);—-esophageal-carcino / 10) "&RErPRYVEE carci nomas. 20
Al t hough no [attdosatdion of | cl audi-h- 18A2 s delseetabhe in | healthy lung,| it
was surprisirg#%%ékggnd that sonme Tung funodrs express thg A2-I—spiic
variant. 94 abl € “3A. Expression of cllaudi|™?8BR29%% nor pral andi* t unof
ti ssues Nor nEtusEdpgr essi on| Tunor type Exjpr essia@gindmssue Col on - Brain|-
carcinoma Canghellum - Pancreatic ++ |Wocardium - carcfnoma SKeletal -
Esophageal ++ Huau?c cartinona TaSkElt Tt

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




Endonetri um -

Gastric +

++

St omach +++ carci noma Col on --

Br onchi al

++

Pancreas - carcinoma Kidney Breast - Liver - carcinoma Testis + Ovarian
- Thynus - carcinoma Breast - Endonetri E n. Ovary - carcinoma Uterus
- ENT tunors ++ Skin - Renal cell - Lung carC|nona Thyroid - Prostate -
Lynph nodes -pgg{gi ngyra Esaqph 95 Table .
Expressi on of claudin- 18§%h%%ﬂﬁ%F§§Ng%%d ﬁfﬁﬁﬁglﬁ%%%%e§JNoPﬁ§Wm pPBSsi on

Tunor type ExpPB85i®hssue8sue Colon - Brain - carcinona Cerebel |l um -

Pancreatic ++

o

Myocardi um - carci noma Skeletal -

Esophagea

++

Caol oh

carcinoma E
Bronchi al ++
Testis + Ova

Esophagus

ndonetrium - @GasStric +++ ongch—+++—<carectnprra—Col-en
eas - CEFPFABAECN Ki dhey |-TWBlogasvpe Li Espressianci ng

[tBdsde i . Thynmus - carcinof® |cgiop _

Brain - carcinoma

Cerebellum - Pancreatic ++

Myocardium - carcinoma

Skeletal - Esophageal ++

muscle carcinoma

Endomet:ium - Gastric +++

Stomach +++ carcinoma

Colon - Bronchial ++

Pancreas - carcinoma

Kidney - Breast +

Liver - carcinoma

Testis + Ovarian n.i.

Thymus - carcinoma

Breast - Endometrial n.i.

Ovary - carcinoma

Uterus - ENT tumors ++

Skin - Renal cell -

Lung et carcinoma

Thyroid - Prostate ++

Lymph nodes - carcinoma

Spleen -

PBMC -

nuscl e

ma



Breast - Endonetrial n.i. Ovary - carcinoma Uerus ENT tunors ++ Skin -
Renal cell - Lung +++ carcinoma Thyroid - Prostate ++ Lynph nodes -

carci noma Spleen - PBMC - Esophagus - Conventional PCR as independent
control investigation also confirned the results of the quantitative PCR

The . ol i gonuckRothdsoreSERER NG 39nadQlpsed fgbnthhe RS, Shedi | c
anplification of the A2 splice variant. 5 It was shown accordi 0 e
i nvention t hat-S8 fORIGASS cthar ks fiohas afdthal Huahtiketiset @CRatbreat i

carci nomas s dwednsicl @ag: iexy §S$SD© gllf) Nbi=§9t§ﬁl i@?_ géééés@g;f%%ir\gétn@son?
contrast, expr ion is .not etectable in other tissues .

PCR In 10 p P?&?&I ar’” There ?r%pﬁ]oéje%ﬁ"bg’éi Bh hel fitg SAlilFer vamiastd, |ynph
nodes, breastltti ¥sae ahdwki daegotissge tbt abhe3)indher shi cera@arignts thus

ent ace¢Qrdi t i nvent | hi ghl y.specifjc . nmol ecul ar markers
;grprteﬁrmrs gfgsgﬁggup%%%@%gﬁlrggi nrhirgdgt b%glf tggc%éhfg ﬁﬁﬂeﬁs Ry €& uifor s,

ENT tunors, PRESEECEESar @& @idomest astxsess s idmer ef . thhese sl feeal ar

markers can herused accerging) . togyhe dnuentdon for detecting tumr cells.
Det ecti on 20 off thepéufmr,% is) oss?b,l e accor dﬂlong toptﬁe rAvention "With the

ol i gonucl eot FEEECHEELE béd (SEEPT D NGRS 46y COMveRQ)onpart PERI arly

sui t abl el ®| i gamtidkc@dtairdes taede phkMehopadk rt@iﬁsy\?hchiﬁt 'llt E:) \%7:1}'%%'?28180
under strin conditions to a segnent of .the transcrip _ :
base pairs I%(h%g%éihd ?éﬁ%ﬁecﬁl ‘lg“csfo o ¢ (SEGSUS NePE) Brdnee dtietussplice
vari ant (tab. 3).

The splice variants thus represent according to the
15 invention highly specific molecular markers for tumors
of the upper gastrointestinal tract as well as lung
tumors, ENT tumors, prostate carcinomas and metastases
thereof. These molecular markers can be used according
to the invention for detecting tumor cells. Detection
20 of the tumors is possible according to the invention
with the oligonucleotides described (SEQ ID NO:39, 40,
107-110) . Particularly suitable oligonucleotides are
primer pairs of which at 1least one binds under
stringent conditions to a segment of the transcript
25 which is 180 base pairs long and is specific for one
(SEQ ID NO:8) or the other splice variant
(SEQ ID NO:119). '
In order to confirm these data at the protein level,
claudin-specific antibodies and immune sera were
30 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
35 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 A1l and
SEQ ID NO:112 for A2). The C-terminal extracellular



(SEQ ID NGO 119). In order to confirmthese data at the protein |evel,

cl audi n-speci fic antibodies and i mmune sera were 30 generated by

i mmuni zi ng ani mals. The pl asma nenbrane |ocalization of claudin-18 and the
protein topology was confirmed by analysis of the transmenmbrane domains
with bioinformatic tools (TVMHW TIVPRED?;aﬁFI :jmmggf:cuo_rescgpg?ei .

i i i cells which 35 expressed cl audin- usi on .
b e L st oD DT ot el® e
N-termnal eXid asetépl ap demaibddidsS a58ibR $EAUERCE D %QE%@Q@?H%%? |
variants (SEQ 1D NQ 111 for ﬁ\l gnd__ SEQ | D NO 112 for A2). e Ctrermna
extracel | ul ar "G7° doivdi n F52PdeRTiBal FBVSbot¥evar Pasrs (SBgCFDbRA. 137) .
To date, no a&mddotires whi chebiimdretr idve, epbpacakl el o UTB RScOf are

claudin-18 h b i Accordi ng to the invention, et!de
epi t opes ahi ?\r?ca%%% i oca%g%fie&f‘?g%%l Fufartty gsr?decoﬁ Csp‘%‘&lfﬂ_’%rféfgvgﬂl ant
Al or A2 or Gccd PA RN ak i ahpshwerer sebest edré ok ellke:t daMEw: zahion.
Bot h vari ant sirefurcl i o1y 18 Bawie ngarggﬁ\ggnt |o(¥1alcjtggqc§;ior§yi@t i ggygot |nffs and
the glycosylation of the protein was therefore not 10 be exp d._ 0
Never t hel ess," ACCOUMORRs ¢ akens Y et hensaloddtfisorarsf tie gbpibepestthat

. . . , . . . Lally
epi topes whi off carmy i grasqial agide, tiserépgret higeni pg age potgntiaghl)
gloycogyl aged I\jeqlerragheelecassesa even W t houtt onventi ona I yclo_syf(ggl on Sites.
G ycosyl ation of an epitope® Wy pr eVRht “PHE hitiditg ofe s ahomnefbelly.
speci fic for erhitorgs t opkat| neer talpies, epntapg&tdﬁ@;ﬁg%e:ogf%g{grfagggggl ng to
the inventio 4 ha h i I es,genera ‘there ,
gl ycosyl at i o%e}?ar}tvu's %?%ﬁ%%%t ?ggn%’foo %%gll%hi&/l ﬁ&é{F?ﬁg{&__atﬁ‘?g 1 F8#fng
peptides, intES%A i &VeRer 812D08E| ecprUehsr oprddugl ngoant khadinessfeest he
| muni zat i on:su&li_@ﬁ%%ﬁ%g@%?%&é Nok@r praglnexthacellubar - domain,
AQ-SpeCIIéC’agfn%EQQInggp%ge%in% for this epitope. Inter alia,
epitopes were selected according to the invention so
that the antibodies generated thereby permit the
glycosylation status of the antigen to be
distinguished. The following peptides, inter alia, were

20 selected for producing antibodies for the immunization:

SEQ ID NO:17: DOQWSTQDLYN (N-terminal extracellular
domain, A2-specific, binding independent of
glycosylation)

SEQ ID NO:18: NNPVTAVENYQ (N-terminal extracellular
25 domain, A2-specific, binding mainly to unglycosylated
form, N37)
SEQ ID NO:113: STQDLYNNPVTAVF (N-terminal extracellular
domain, A2-specific, binding only to non-glycosylated
form, N37)
30 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
35 domain, recognizes both Al and A2).
The data for the A2-specific antibody produced by
immunization with SEQ ID NO:17 are shown by way of

example. The specific antibody can be utilized under



gl ycosylation) SEQ I D NO 18: NNPVTAVFNYQ (N-term nal extracellular 25

domai n, A2-specific, binding mainly to unglycosylated form N37) SEQID
NO 113: STQDLYNNPVTAVF (N-term nal extracellular domain, A2-specific,

bi nding only to non-glycosylated form N37) 30 SEQ ID NO 114: DMASTQDLYDNP
(N-term nal extracellular donain, Al-spegific) SEQID NO 115: CRPYFTI LGLPA
(N-termnal extracellular domain, mainly specific for Al) SEQ ID NO 116:
TNFUWETANWY TG £ G des i alkagibnacetbndiatiolds danmi n,:_rﬁﬁﬁﬁ@ﬁﬂ@@??eb@éﬂcé\' and

he d d duced. n wth
SE0 1D No 17 31 o ShOuh By Hay 0T " oxaNBLeL THE SpUbH] ESntibody Cabe
utilized undeposibgve v@ﬂi@onggfﬂtxa@l o ldondingsonsiif arn | amonot | ubtelscesce
investigati onﬁeaayip CRIRARH e, srtzﬁlem El§r8§ g{[dﬂgg IPPﬁféiIYe Ahd pegative

cell line n moupt which is readil ec a e correspondlng
protein cgn b%p%C% ECFF1¥aldSt et edt eh | rF}tehegg?l&erHCc carciinoma ceell |ines

typed as pOSIliN@S(ftgpe@5)asTh@o@ﬂd@@@nowﬁloproigbn '@h@engﬁée zhegated
the nmenbrane. This anti bod

d f I ly | f ocal regat es y
wns | adort] onar YR RS B R R SO R B e Vel Ak bFSEFF NG, AL
expect ed, profetali sgiptegted onny the shemmednand THi 0 a@tthe{odryorn@bh

i f a T i ve .st ai.ni hg, of _stomac
ti ssue, not eé/@éi‘ltl_i'&galﬁ '?m&?‘%}{ﬁgh {59 cggggé% Ve A long WFi?ﬁEﬂly

tunors and adj acent nor FOom patien p
reveal ed1PhatPtPabtiti@- 1 A2 et edml |Rrotsimss \/\/eileq,mctlerd abhlgt onmch

tumors in whighohdbs BREteim nbs Steteet 8d bhig ¢ 3%, d ef fn)ot Idy é&ﬁg
according to he| ent| nin a series of exp erinments that a | so

appears at thi l<Fev ) whéRe) y%%‘f‘%aﬁf‘théffenasltalﬁ%cﬁftlsstsq}@aqfs W’é@t—”éd with
the degl ycosyamdli ngdjacent normal stomach tissue from patients

surprisingly revealed that claudin-18 A2 has a smaller
15 mass weight in all stomach tumors in which this protein
is detected (fig. 30, left). It was found according to
the invention in a series of experiments that a band
also appears at this level when 1lysate of normal
stomach tissue 1is treated with the deglycosylating
20 agent PNGase F (fig. 30, right). Whereas exclusively
the glycosylated form of the A2 variant is detectable
in all normal stomach tissues, A2 is detectable as such
in more than 60% of the investigated gastric
carcinomas, in particular exclusively in the
25 deglycosylated form. Although the A2 wvariant of
claudin~18 is not detected in normal lung even at the
protein level, it is to Dbe found in bronchial
carcinomas, as also previously in the gquantitative
RT-PCR. Once again, only the deglycosylated variant is
30 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
35 (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



PNGase F (fig. 30, right). \Wereas exclusively the glycosylated
?grﬁggptthe A2 var§an? is detectable in all normal stomach tissues, A2 is
detectable as such in nore than 60% of the investigated gastric
carcinomas, in particular exclusively in the 25 degl ycosyl at ed ro[nl o
Al t hough the A2 variant of claudln-18_|§9not detepted in norma ung eY n
at the protein level, it is to be found in bronchial carcinoms, as als

previously i rPehecgrant et gt.i vienmRBRGER o hwe @9@30’3@0Ly1ﬁhﬁ %§g$y§8§ylated

i is 3 i Ant | bodi es. whi ch recogni ze t
oot acel | ul a?,t}g%ﬁi‘?ﬂ&%ﬁt%%u%%ﬁ Pn-18- AS*BBFIEEY vAPPYRt hAvefBesher

produced accot@PPEHtIRt t AEPERTemElates Itro et £¢ 000t aaL 1 Podi so¥hi §hed

i g t 1 pal d i the claudin-18-Al splice
Variant 35 (T 28 and anttbades i ShCLRAES bBGACUar PARLESTHELY he
regi on of thep%9?e§ﬁinﬁPné99W§€éWPéF§@ deRRF APeEf i pve 7)bkay epbeenced

roduced. It dscpossdl ecacaidi ngven@ itdie. | RGN 10 UY$§ Sych,antibodi es
F g 39,

[ [ nohi but afso for
d nost iy; = rpases, e.g.. immunohistology (
Iﬁrer a:oggti c pkgll’ %IS%ZS Sf%tsiegc%pll\é' né]{}g%ﬁo\?é‘.tlﬁtﬁﬂq héMtigfgor £ant aspeach

[ j ' ; i bodi es
relates to dif¥event (22) yagtlyEosyltated undommidnss dmad Ui 1y 1855 AdLi bo
Accordi n, Lo tre ) poention 0 andi b 18 1 FEHY s LB gy eerertrben
according.to the jnvention. d audin- itselt s Y
differen?PaﬂWﬁfQﬁﬂ?@%n ior svBREch 8 s (i)l and f@égl@@oi%ﬁgt@ﬂﬂ
stomach (Al) varSiawe idr izp evideptly @ffectad Q%mgggqgf§8gg fﬁ%gd be
glycosylationt%gjﬁaggiqgrg in tunnrf, a particular, “degly y ﬁmeall
variant of AZ2'is Protducet?PRCEaABRSLY Thegcarfhfrarautieald Wi aghas y

eutsiesed | such nasinehesena seehrasehegne descsi éﬁﬂfaéagﬁinsF
gggtfggrgfeu%%glﬂgﬁﬁgjfg can, _be u%ilizgg diagnostﬁ%gllfgfg?_l exanple in
Western bl ot ti ng. Anti Godi es S ch Are Uizl y GhaerestschilAd t ofohe
gl ycosyl aPed %ffitfe akn Western blotting. 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
20 particular to employ such antibodies therapeutically
because they are highly selective. The produced
antibodies can be wused directly also for producing
chimeric or humanized recombinant antibodies. This can
also take place directly with antibodies obtained from
25 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 AR, Cohen LS, Welt s, 0ld 1LJ,
Barbas CF 3rd. “The rabbit antibody repertoire as a
novel source for the generation of therapeutic human
30 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
eplitopes for immunotherapeutic methods such as vaccines

and the adoptive transfer of antigen-specific T
35 lymphocytes.

Example 5: Identification of SLC13Al as diagnostic and
therapeutic cancer target



obtai ned for exanple by inmunization with peptide of SEQ ID NO 113 (figure
26), can distinguish tunor tissue fromnormal tissue in the binding. It is
possible in 20 particular to enploy such antibodi es therapeutically

because they are highly selective. The produced antibodies can be used
directly also for producing chineric or mani zed reconbi nant anti bodi es.
This can also take place directly with ‘anti bodi es obtained from25 rabbits
(concerning this, see J BioI Chem 2000 May 5;275(18):13668-76 by Rader C,

Ritter %gﬁg §A 1 M Gout |, Jungbluth AA, Cohen LS, Wlt S, dd
LJ, Barbas te T 8 PEE5I t Hht i baay ﬁﬁ&yﬁknerassadlnmvebuSdamee for
t he generatlon0b¢amhpoapeuE|CIhMﬂBMu@@ha@&#QPdi§S 1J1[88hﬁgyé% PUL PR3E:

| ynphocytes f ni zed ani mal s were preserved am no acids
1-47 (SE |D$&N%é‘gi9%§ﬁdd{% | so' TepP&ESént ﬁsﬂﬁFEamH’yw w5 t 6pes for

i mrunot herapetit§ c kskneads ( @aeh els aacclneenoﬂmdstne)&ﬁppugme t sapghen of

anti gen-speciddged £32 LY e %@ﬂnp 5. ldentification of SLC13Al as
di agnostic and ?herapeut?@gggﬁke%ftar et DKL T13Nd BETBRySSFo LBhe

fam |y of sod?%%?%hY?at%ra%%m?@h§®©?tedsmaihe hukBihegeneiivs, kPpleeAhgast to

the nouse havedwptof ki s4genesesehect SS y (Lee
et al., Geno S 70: 3 4 63) . SLéi3Ai€ c%ﬁgé orBég 2? ?nlgfﬁggé% ggﬁ

aci ds and conprises 13° mﬂeﬁ?%%e?P%ﬂ§ﬁﬁﬁbranéﬁﬁﬂﬁ%&ﬁ;OﬂMterpabdmees

splicinglOres(88® In MOd«lB:FeBEnt Tier anser LRk st SRR N M dd) srandahts
correspondlngxh{ansggtlon ducts 10 gE%ID ) 45-48) . It was

i nvesti gat ed whet her sLct can be T r f%ﬁdWﬁﬂneytﬂmﬁﬁﬁs.
O i gonucl eot i UesIFBE) ¢P-Ndea9, $95QwhDcKoerabl e sgpeci Whecanpl khkpati on of

SLCI3AL wvere disech £ 06 i3 1 PWAROE: 42 speisal were used for this
purpose.
15



- 101 Table 4. Expression of SLC13Al in normal and tunor tissues Nornal
Expression Tunor type Expression tissue Colon nd Brain - carcinona

Cer ebel | um nd Pancreatic nd Mocardiumnd carcinoma Skeletal nd
Esophageal nd nuscle carcinoma Mocardium- Gastric nd Stomach -
carcinoma Colon - Bronchial nd Pancreagind carcinoma Kidney +++ Breast
nd Liver - carcinoma Testis + Ovarian nd Thynus - carcinonma Breast -
Endoretri al mtRP¥%ardy - Espresmoen ofer SEChBAENEH URrmald 284 NepdoRenal
cell +++ Lungisswagcinoma Thyroid - Prostate nd Lynph nodes - carcinoma
Spleen - PBMC - Signoid - Esophagus 102 RT-PCR investigations with an

SLC13Al- spegi-H-c—priner pair (SEQID NdO 4? 50) conf idr med virtually .
X

Shoh expr dabreasion 10, | Bfpkidinen, ool Slated: el O D e "
carci noma biepstes—{tab—A—Ffig. 6)  Quant iCoabive RT-PCR withngpecifiic
primers Brain - carcinoma

Cerebellum nd Pancreatic nd

Myocardium nd carcinoma

Skeletal nd Esophageal nd

muscle carcinoma

Myocardium - Gastric nd

Stomach - carcinoma

Colon - Bronchial nd

Pancreas nd carcinoma

Kidney +++ Breast nd

Liver - carcinoma

Testis + Ovarian nd

Thymus - carcinoma

Breast - Endometrial nd

Ovary - carcinoma

Uterus nd ENT tumors nd

Skin nd Renal cell +++

Lung - carcinoma

Thyroid - Prostate nd

Lymph nodes - carcinoma

Spleen -

PBMC -

Sigmoid -

Esophagus -




( SEQ I D NO 121, 122) also confirmed these data (fig. 34). Wsakh5| tgng![iss
were detectable in the follow ng normal tissues: colon, stomac ’h e er’
10 breast, liver and brain. Expression in renal carcinomas was, gwevto,
at least 100 tines hi gher than in all ~ dt4fer” normal tissues. In order

|, the protein
he swppc ul t on of SLCl Al in the cel
3/2? %lzgefj '?o Pé'pGF%é% l% S(r%g oafrttzlgorIJI ol'&ct £and LCdrPdr shesistiect Pohmet t he

appropriate pPashi dSEé?xﬁtDeé\@edl Shet &P0l ogmnsi:;mecm 293 tweelilhys. sdhgctive

Qur data
l'ization ¢henomnahysedd updgr the 4 [escence nicr.oscope.
:(r)r;?e!sél vely M@iﬁlfl rmed that, SLCI3AL T4 an |n eoTar EFERSHERSr die the

he vSECLRAL ypr atLei n¢ v\,eg)e
mol ecul e (fig 3B} 2 At ibodilsd: f GxRFaSscitdmg i
pr oduced (by IIﬁmmmté(ﬂibbtéﬁalTh@epgptéglgéllq&maSE&gg NOL 12§t d 24 were

f pl e be
d for pro [ th apt i bodi es. Such anti bodies can i

3:gd 25 Por g ggn@g’tl c an%it ﬂ%#éﬁ@utﬁg odesh ThaPSEABAL Lprnherml h?s
13 transnenbr &9 dovraidisl 2hd 7 lmktrac&li;(oll arcéegi eRsd Thegesextracel | ul ar

ding to the invention
domai ns of S Alz jn. pakddgul ag;can ke used accor
agmtiar get strl—%%r et for menacl ona% g(]J ant 1 podi esdo S e i sipnvotked as

channel prot eif4H 1 ihe RPERIPor ttigfsiems. Fbeoext r aceidadrr deawi ng, of

he direction of
SLC13Al iLA tha:drml A hyidé fngyqapeadir egty ‘}e%%ll% cal |y, t
the urinary t act I um nal ly). _However % 51 ecul &F %\glwcﬁﬂﬁﬁ onal

he arinary
35 Eipl 0VEG Eher dpeuticddy y Qpe Lnléftesexbliehed i ihan t _
?P;L?Odlsgst haltlrrg)r mydtdmaﬂg ttm:ﬁb.@éLBAl takes place in the healthy kidney. By

|ls, and the
t, th o) f 3A1 i abol i shed in tunor ce
S(r)g': re:a?] is gvrgl :Oggiegyf%cg antd C%% % egetsflhﬁeéhllué@t’] yloralimation0zrt

bl oodst ream Sffe Frlonbuntbe @qdﬂe,ssth)ea ardthiigh wicidsnge +of <2FGL3AL in
renal ceib Caﬁﬁkﬂgﬂ§§ Wﬁgﬁe&ﬂié and, after transfection of the

appropriate plasmid, expressed heterologously in 293
cells. The localization was then analysed under the
fluorescence microscope. Our data impressively
confirmed that SLC1321 is an integral transmembrane
20 molecule (fig. 35).
Antibodies for detecting the SLC13A1l protein were
produced by immunizing rabbits. The peptides of
SEQ ID N0O:123 and 124.were used for propagating these
antibodies. Such antibodies can in principle be used
25 for diagnostic and therapeutic purposes.
The SLC13Al protein has 13 transmembrane domains and 7
extracellular regions. These extracellular domains of
SLCI3Al in particular can be used according to the
invention as target structures for monoclonal
30 antibodies. SLC13Al1 is involved as channel protein in
the transport of ions. The extracellular domains of
SLC13Aa1 in the healthy kidney are directed polarically
in the direction of the urinary tract (luminally) .
However, high molecular weight monoclonal antibodies
35 employed therapeutically are not excreted into the
urinary tract, so that no binding to SLCI13A1 takes
place in the healthy kidney. By contrast, the polarity
of SLCI3Al is abolished in tumor cells, and the protein

is available for antibody targeting directly via the



in according to the invention a highly interesting diagnostic and
PLgﬁgpeutic narkgr. This includes 5 according to the invention the 4
detection of dissem nated tunor cells in serum bone marrow, urine, an
detection of metastases in other organs by means of RT-PCR It is
additionally possible to use the extrageldul ar domains of SLCL3A1 4
according to the 10 invention as target structure for imunodi agnosis an
t herapy by meRkrodftrmarocl orfdie aanmeﬁLCﬁ@r%omr%@ﬁer Regn

t on_a c protein, -
;e)gglt %gg) agg?lrr?énlg%cr}ér)\% 5 Frg(\rf?gk%c?f] §':"J'lnr‘?ﬁr‘une Es %ﬁ%b%"‘(‘al's arﬁélkB this

cel | - nedi at ed® 1‘5t€?1rﬁnﬁ1‘éc@é§bﬁgsé§) Lhehiigvierdl imtesa actghly ngnterkbeing

dul at e
t | shi ddre> evel oprnt phes@peakled sprl) .. conmpounds which mo
Itﬂ\e/elroll Iof)gg?cal aggfb ty o Q SLCI3AL and can E[ggerr%foye or th&° iﬁgFipy of
renal tufors %& Ie B: | 8BAti f iEFEdHoF CL¢ ~ asdefeaghosti c and

t her apeuti ¢ chirceImitrer tged ehﬁéi (SEQs! D NOs&Lunt, rqg’&{é&tgﬂ n. pr Ongg? SEQ I'D

25 b of . Ca++-acti vat ed - channel s
sNSng)nce i's %ﬁ%%éeo ARl BRGER SEna™ Mdess) OFoRes MUI 09228507 CLCAL
i s exclusi veI%/T“é%iﬁesséH iirs t heddnt eshiialy crypssewishekicumand i ppthe

bl et | Aher I 1 C8 54! 1998 It was 30
?ﬁvegtl %Egedsemﬁﬁ her lCLSEE&J? C%.(I?] gggse as Sr%r“a%lll %%qhdh‘?c Bnd §5§tr| c

carci no r@’d:'rﬂfcllcé’bt PlestaYBHD FDrMOL6ZE 689>rv\knmr‘mrmmbi9€nc95pem bhe
anpl i ficatiorthenfapGl GA} were sussd déothbga PULRASS oL ﬁlhdeﬂé tl gat' ons

set. ¢ nflrne sel ective 35 expression | Tand.
\émhz)\r/]ve:jhl chtr)lr NG 10 the  FHPemYissh. RiCG ke s $icon tine (3)‘17¥ntwestagat ed
colonic and V(aﬂqst)ne NVENA gatBNh gasind e L) Ci PpopRi §anpl e§or(fi,gdu31ng The

ot her nor”algdﬁ8¥u§bé%¥¥§@ Eﬁmgﬁeong%poﬁ%es (T and B cell-mediated
15 immune responses). This includes according to the
invention also the development of so-called small

compounds which mbdulate the biological activity of

SLC13A1 and can be employed for the therapy of renal
tumors.

- 20

Example 6: Identification of CLCAl as diagnostic and
therapeutic cancer target

CLCAl (SEQ ID NO:51; translation product: SEQ ID NO:60)
25 Dbelongs to the family of Ca™"-activated cC1- channels.
The sequence is published in Genbank under the
accession No. NM 001285. CLCAl is exclusively expressed
in the intestinal crypt epithelium and in the goblet
cells (Gruber et al., Genomics 54:200-14, 1998). It was
30 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 selectlve
35 expreSSLOn 'in the colon, and showed accordlng to the
invention= ‘high expression in (3/7) investigated colonic
and (1/3) '1nvestlgated gastric carcihoma samples

(fig. 7). The other normal tissues showed no or only



very weak expression. This was additionally confirmed wth a specific
quantitative RT-PCR (SEQ ID NG 125, 126) , in which case no expression
could be detected in the normal tissues anal yzed (fig. 36)-. O the tunor
5 sanples investigated in this experiment, 6/12 colonic carcinona sanples
and 5/ 10 gastric carcinoma sanples werei@psitive for CLCAL. Overall,
expression. of the gene in tunors appears to be dysregul ated. Besi des

sanpl es with very S\terajﬂgeeppeessoﬁn TELGAL wa@s dmfllﬁﬁidiryaulﬁ Q%errl%gllégat ed

d nb omai ns
:Nlnt (r)\t ge{ off'jltlrrp‘lcl)f§§ l%tergég{:ﬁkpa Qggg]h? %’]“P{tggep‘%eﬁ?ﬁacéﬁﬁargp d§6idi2Rs of
CLCALl in parti€fl ar ieawibeh usse a@@oaetpm@stsaomhe:durl\certﬁe ofe88ctakgeh

structures 15héorndmﬁwp|Qri%|su%@t'Qﬁgig§edThFFP<§°“%‘énced £X ess'tﬁlpnga”d
hi gh inci dence_of in gastric and colonic carC|nonas et

protein %gco??ﬁ“ﬂbef’o Jt%"eesitrﬂ@kﬁeicbnlan fihter expeagmensgnostiz caddnic
t her apeutic naakemnofﬁbl ssamsl elesinacceydionggt 9 the 2Q AVRIMI 01 {8 o 5

det ecti on of se ated tu c seru bone nmarrow, urine, and
det ection of rre as{Eaés]estlY% d?%ergb%ééns BYShRRhhs IXIREFGON| tof s the

addi tional ly 9possi bhe twunuse tdppeaxts aced | Wear dgerByng a8k dCLCAL s j@egor di ng

t t u or 25 |nnuno sis and therapy by
means. of monotLaRal” AACT badT do OEBRL LA HiN BihverC ek onpr 8y BaXEECORd] ng
to the |ﬁwen@?ﬁﬂrﬁgu%éééﬁnén(RNherDNAmpdﬁatein peptides) for inducing
t unor - speci fiThé MpReteesponges prEqand B C@é"ﬂ% at gd ’cF“Hsmﬁ{n%SponseS)

This includes,30 according to the invention al so e deve 6f"§o-

called smal | COHPOURAY Il Gh TRfdfth aPE £heHiticsdiledlar amqwqmy a§hesansport

pr ot ei ns of &mﬁaaaﬂluaarbedorﬁﬁmh@yeftf@mcmhe therapy ofy gast rjnt gsti nal
tunors. 35 B(@g@ nt|f cat.ion of FLJ21477 as diagnostic and

t her apeuti c canc{jar 35 arg M 35247% Sé@"lelﬁtN@nSZ")‘saﬁ&qgtest pEEgletages

transl atildn for monoclonal antibodies.
The pronounced expression and high incidence of cCLCaAl
in gastric and colonic carcinomas make this protein
according to the invention an interesting diagnostic
and therapeutic marker. This includes according to the
20 invention the detection of disseminated tumor cells in
serum, bone marrow, urine, and detection of metastases
in other organs by means of RT-PCR. It is additionally
possible to wuse the extracellular domains of CLCAl
according to the invention as target structure for
25 immunodiagnosis and therapy by means of monoclional
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
30 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.

35 Example 7: Identification of'FLJ21477'as'diagnostic and
therapeutic cancer target

FLJ21477 (SEQ ID NO:52) and its predicted translation



105 product (SEQ ID NG 61) was published as hypot heti cal

protein in

Genbank under the accession No. NM 025153. It is an integral nenbrane

protei n having ATPase activity and 4 transnmenbrane domai ns,

accordingly suitable for therapy with specific antibodies.
investigations wth FLJ21477- specific_ Py ggers (SEQ I D NG 6

sel ective expression in the colon, and a

tlonally variou

expression i npféahdx |mgg§ttgaﬁgd6qgloabg g? Q&na sanp

The other normal  tissues _showed no expres
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under the Tondcrgrsngflvt hesguanabilieat | e iRT- RGR.ratdye Qﬁpﬁﬁsskﬁﬂ~QQL%9tab|e
in brain, thyggglggglggophaggsncﬁ@s digtd Gty weaker conpa
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Was noreoverlﬁ'|ﬁpn5naIW9tﬁbs
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dns.VEFHESE 25

darvelsd 1 apgetl acododiing t o

t he |nvedﬂ]oncascuabget sdmplod sir e d .0rg yonggl-ongthant ihodies. +Ehe es
expression an hHﬂ@ |nC|dence ofthJ21477 for gastric and colonlc

carci nomas na 1S pro?an §6 SCC

g RS tHf W@?ﬁ i @Rldd ti@ngdBlve
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15 Besides the expression in colon tissue, expr

additionally detectable in stomach tissue. In

m. bone nmarrow,

ression was

addition,

under the conditions of the quantitative RT-PCR, the

expression detectable in brain, thymus and

esophagus

was distinctly weaker compared with colon and stomach

20 (fig. 37A). It was moreover additionally possible to

detect FLJ21477-specific expression in the

following

tumor samples: stomach, pancreas, esophagus and liver.

The protein 1is predicted to have 4 transmembrane

domains with a total of 2 extracellular regi

ons. These

25 extracellular domains of FLJ21477 in particular can be

used according to the invention as target
for monoclonal antibodies.
The expression and the high incidence of FIL

gastric and colonic carcinomas make thi

structures

J21477 for

S protein

30 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 det

ection of

metastases in other organs by means of RT-PCR. In

35 addition, the extracellular domains of FLJ21477 can be

used according to the invention as target str
immunodiagnosis and therapy by means of

antibodies. In addition, FLJ21477 can Dbe

ucture for
monoclonal

employed



rding to the invention as target structure for imrmnodi agnosis
gzgdt ﬁg(r:gps b)g/ means of nonoclonal antibodies. In addition, FLJ21477 can
be enpl oyed 106 according to the invention as vaccine (RNA, DNA,  protein,
peptides) for inducing tunor-specific imune responses (T and B
cell -nmedi ated i mmune responses). 5 Exanplpg 8: Identification of FLJ20694 as
di agnostic and therapeutic cancer target FLJ20694 (SEQ ID NO53) and its
transl ation prodieding SEE | DO GZ}IV\g@rthplublalsshe\;Ja@gH{ypof pet i ca{)‘flgrot ein
10 in CGenban ler_acces n NM 017928. This protein I's ah integral
t ransnenbr am§> CE]flecm e%??éﬁ?ﬁ‘énﬁ%ﬁe LRfBifeine ARUBDISSPecidiy pimbabéy with
thi oredoxi n feswenses ®T- a:mBnmemﬂgaumasdmmuﬁleJ%@@gﬂmée% Gific
priners (SEQ ID NO 71, 72) showed sel ective expression 15 in the col on, and
addltlonagly various |evels of expression in (5/9) investigated col oni ¢
car ci noma> sdfARRLY 1§ g. Idgntiffheabinwr offo FREI2 06 B es dhoywsk e and
expr essi on. T&héraw;@_ctdléi,pé@,l_.l,yagggy rmed by a specific quantitative
RT-PCR (SEQ I D NG 129, 130) 20 (fig. 38) . FLJ29694 expression was
undetectable in any other normal tissue apart fromcolon and stomach (not

anal ysed in tHIgTZ04%Bt epgqmy iTemM):53he proteifgi StPéﬁﬁiQEf&}t %ﬁggcgln?u' ar

b an extrace regi on
'Ej(rjﬁglsgg 01[ agﬁfz%%@ in péartl YGrEr e ﬁ@e‘ﬁge@%eédpﬁﬁﬁgtﬂéaﬂh@iﬁ‘i@m| on as
target stPuctiur ggentfank ngndekomajcewnudnodmes NMn oaddizigi. omh iFl J20694; gan be

enpl oyed accordi ng tont E”V{?Péh Ne gci ne rotein,

prtl ées) for 30 in ﬁc? G tundros Qec |c | %QFRN@BO% SOSRRE E ¢ el II
medi at ed i nmAfE aﬂé“spoﬁée# 24Thi s Vﬁtﬂ’ud@s:cmahﬂr)dl ngita tﬂ&¢{1w&%g11?n a ZF
the devel opmefiin©fi &0- CRTL@dRsb@Nes | gj%% \tw‘%e therg%éélé? stpeec poLogrc
activity of FLJ%QE?4 gqg CanNOe7%np Zy showed selective expression

15 in the colon, and additionally various levels of

expression in (5/9) investigated colonic carcinoma
samples (fig. 9). The other normal tissues showed no
expression. This was additionally confirmed by a

specific quantitative RT-PCR (SEQ ID NO:129, 130)
20 (fig. 38). FLJ29694 expression was undetectable in any
other normal tissue apart from colon and stomach (not
analysed in the first eXperiment) .
The protein 1is predicted to have one transmembrane
domain with an extracellular region. These
25 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
30 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
35 gastrointestinal tumors.

Example 9: Identification of von Ebner’s protein

(c200rfl14) as diagnostic and therapeutic cancer target



35 gastrointestinal tunors. Exanple 9: Identification of von Ebner's
protein (c20orfll4) as diagnostic and therapeutic cancer target - 107 von.
Ebner's protein (SEQ ID NO. 54) and its translation product (SEQ I D NO 63)
were published as Plunc-related protein of the upper airways and of the
nasopharyngeal 5 epitheliumin Genbank under- the accessi on No. AF364078.

It was investigated according to the invention whether von Ebner's protein
can be used as marker of lung carcinonma. Qigonucleotides (SEQ ID NO 73,
74) which enah| epspect i i fi iop_ of Ebner's protein were 10 used
for this purpose, RI-PCR %rf@%%ﬂngafsﬁégsf% &ﬂ'gﬁ}es anGrikret sERnsheféan

sel ective exgteés¥i%h i(AERhEDI ARG 63hd wa e ( 5LbA) shevests gat el Hays cagci noma
samples (fig.profyin | Brt Iﬁgegn@tperof : L.§S t.here was al so

expr essi og in the stomach. The ot her noér?r%al g??ss%ﬁsthewn%%%ﬂ%ﬁr}%geal

expr essi of. @P&&;}?Jﬂ}? tuefienPrBhAt FBASST Tluntcess ¢ aynist | BEAGH0TS
therapeutic canceast angetst2@allednG 3BEQ 1 Ry NO5%)h and, JdS: i on
product (SEQJ D NQ 64), were published in ngankeungleré’f‘hlecfr?g\g}g%éé?bn No.
NM 016583. Humah Piunc cod&S F6r"a SPphotBFn &FS256 aniigkaei defandusbows
72% honol ogy 9dad-nane. mel ngoihaleopr e ei n(§Bpngbenand3 Bi nghe, B ochem 25
Bi ophys Act a k33::3635412000) pression of Plunc is confined to the.
trachea, bhe upper _ ai Er)vvélﬁs e n%%opp%lr?/%%le%ﬁl &5i t ARTFTIn® ald L&y a¥ §L gl and.
It was ih estiSt efPBcEBEE mPaRY Iehe RAVRAR| onvesetiber i cRlsURG taan: hes used
as marker of dringas€t N@RBwed3QAd-ganuc! gotides; (SEQ I D NG, 75, 76) which
enabl e speci fiinc a(gplﬂiofi cation of ePleunc vvere%s%gg%é? ?ﬁi gh“p&%eé%?ﬁ- PCR
i nvestigations w K 1R s prierert9gsedshéWBd sareénpve espressson(figt he
thynus, in thd)l.ungnandhén gi3ugf 60I0)nbAMESt | gL &G URG, LAY Cl,name, sagpl es
(fig. 11).

expression in the stomach. The other normal tissues
15 showed no expression.

Example 10: Identification of Plunc as diagnostic and
therapeutic cancer target

20 Plunc (SEQ ID NO:55) and its translation product
(SEQ ID NO:64) were published in Genbank under the
accession No. NM_016583. Human Plunc codes for a
protein of 256 amino acids and shows 72% homology with
the murine Plunc protein (Bingle and Bingle, Biochem

25 Biophys Acta 1493:363-7, 2000). Expression of Plunc is
confined to the, trachea, the upper airways,
nasopharyngeal epithelium and salivary gland.

It was investigated according to the invention whether

Plunc can be wused as marker of lung carcinoma.

30 OCligonucleotides (SEQ ID NO:75, 76) which enable
specific amplification of Plunc were used for this
purpose.

RT-PCR 1investigations with = this primer set showed
selective expression in the thymus, in the lung and in
35 (6/10) investigated lung carcinoma samples (fig. 11).

Other normal tissues showed no expression.

Example 11: Identification of SLC26A9 as diagnostic and



| tissues showed no expression. Exanple 11: Identification of
ngggAgo;gadi agnostic and - 108 -pt her apeutic cancer target SLC26A9 (SEQ I D
NO 56) and its translation product (SEQ ID NO 65) were published in _
Genbank under the 5 accession No. NM 134325. SLC26A9 belongs to the famly
of anion exchangers. Expression of SLE2@A% is confined to the bronchiolar
and al veol ar epitheliumof the lung (Lohi et al., J Biol Chem
277: 14246- 54, tERy@Peutic \gandem estrgmted whet her SLC26A9 can be used as 10
mar ker of lung carcinona. digonucleotides (SEQID NO 77, 78) which enable
specific anplification of SLC26A9 were used for this purpose. RT-PCR 4
i nvestigati or?lsP% AP SLEHEAILR PRI $6 b prRinger sty SEQ A NG #dn 7§):oshe\|1\/e
sel ective exprsEssiIm Nox ddie ke Adding@hds sReal | iﬁl%é%ahﬂveﬁhgg%t egheung
carcinomag sanples (fi 9, 12%] 1523 t her norrrgll tllssues showe g_o N
expr essi on, V\nrgt%ﬁstsl'nleone%%pt Un Che tHyr P4 Pelamgs pessiibtefamily .
quantitative oHI-RCRBXpEChEBOESSW EHxphes s Pbh MBES sofc28EQ 1 NO, 431 a5d 1

. , . o

1t vas poseinl o BonEREalent bty PRSP BB, RaBiEhi G ehectunggh
S -

e;pr\gg:i gn | IS fegr BLG26ARispeTHérs RNA: 14a4bung, cobam, pancreas and

t . 6 ! ; r m ransrrpnbrane ni on .
tSF gﬂzggr%ug?&Z Siaﬁ;zt ﬁgvﬁzgfﬁgplgun‘gfle?ﬂégpr%%/%?%Ai&’s 9 %8 1 ¥58° eRfed i n

the directi of%the ai Phays afd% hus ReEcdpedet|y avkidamhel totiges

ant i bodi es friemg MO N, By/%) CQPt”C&’Ste“wﬁ?p%%?gﬁféiicﬂgal{‘%f%ﬁégégwni s
bolished in u is therefore possible a
?n\?enti on tooafzjdpgfééng%%,&bere% t H8FSpeuf PE t driiet  BEFR§SFONOCRBNEBER

ant i bodi es i Anies tdafdtieths unor it nter SUEPEAMNGEHIBLIS, 0aShiifers

i nonmas, NG - r ct T ronounced, hi dgh expression and
ﬁiagrgﬁl nionlcg'> de%?e@q)?qjsfg%&@ fzgpr%zjgcfw{?onaecﬁcléﬁé(ﬁcr%}é? TSHhgh 1n thne

ung and in all (13/13) investigated lung carcinoma
samples (fig. 12). The other normal tissues showed no
expression, with the exception of the thyroid. It was
possible in quantitative RT-PCR experiments with the
primers of SEQ ID NO:131 and 132 firstly to confirm

20 these results, and to obtain additional information. It
was possible in pooled samples of 4-5 tumor tissues to
detect high expression levels for SLC26A9-specific RNA

in lung, colon, pancreas and stomach tumors. SLC26A9 is
member of a family of transmembrane anion transporters.

25 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

30 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 SLC26AY9 for lung, stomach, pancreatic and

35 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



| carcinonas neke this protein according to the invention an
25c2??22?g§?agnostic and. therapeutic marker. This includes accordLng t?
the invention the detection of dissem nated tunor cells in serum gne
109 marrow and urine, and detection of netastases |n_ther orgagzg y b
means of RT-PCR In addition, the extragg)lular domain's of SLC2d_ ca 0
used according to the invention as target structure for 5 !nnuro |agno§bIe
and t herapy byaneawmsaofl nmnieel,onshd @@Ebb@gbﬁsofHﬁéﬁéé%HB%éﬁ?ﬁ E%ﬁggss
to enploy SLE26AJsacgqrding to the nvEQL&pp as_vaCC|2§ (RNA, S and B
protein, peptideﬁ? fo?gfndu0|ng tu - S plf?% i Fffune ééﬁé@@es (Than
cel | - medi at ed®¥Fhefe! 16l2esponsés)s. ckhi SLEnchndesnaeeordhdd Lochh8ing

whi ch
[ [ al th vel ; so-cal l ed snmall conpounds A
hgéﬁrglgn he %?0I0Q¥§§I agﬁygﬁ%ig%f SL%SGAQqﬁﬁﬁ“”éan B& TG Ped f 6Pt he

' Examphecidnal
therapy of | urf™iUNor 3IBRRH-S ga3Rfoi HResepral by unpeans 150 E
dont | i cat i oemifbdHIH05168 as sdi @@;aq%gj%ﬁthnr O%ﬁ%ﬁ?g@g' %%g”%g{%é?[]gg;

1. 57) 1s a gene fragm ' T _ _ :
$Eglggﬁée?s(§e§l%%% (n%%fhrﬁﬁfﬁb §P FRi o Veiti i@ amsORFaics ihacki Riga, RT- PCR
i nvesti gati omdNAt oakr qil esice, wpéptalaé@lOOEéEB-erﬁ%%fﬁ& %15 O#—%ég‘glgg%?ﬂ c
bost ot onegPhetE ERBGREENR WP BB, D DR Gl Ccambu
bases at_the 5 end. Thi s 25 tag s eXahi ned us tal :

1 THARNM YY) wi Thiknowncéedaencascoddisg speci the PLAPEH + WS
programs Tor i IS i {0 recl ude genom c DNA
o ot e ComeE T Moo TMAGBIRCSEE | o OLERT o1, oRATE e

: . i S :
xpr 6551 on 30Tt HEORE bR LR 2Py o1 PEMG2aNG -t TSAB) OF U, Comms nowm
bi opsi es (fi gzarl3pe Ghglopednetot i &%@estgggg\gg W PRIFLSE88s and
gastrointestinal tumors.
15
Example 12: Identification of THC1005163 as diagnostic

and therapeutic cancer target

THC1005163 (SEQ ID NO:57) is a gene fragment from the
200 TIGR gene index. The gene 1is defined only in the 3’
region, while an ORF 1is lacking. RT-PCR investigations
took place with a THC1005163~-specific primer
(SEQ ID NO:79) and an oligo dT;s primer which had a
specific tag of 21 specific bases at the 5’ end. This
25 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 exXpression
30 in the stomach, ovary, lung and in (5/9) lung carcinoma
biopsies (fig. 13). Other normal tissues showed no
exXpression.

Example 13: Identification of LOC134288 as diagnostic

35 and therapeutic cancer target

LOC134288 (SEQ ID NO:58) and its predicted translation
product (SEQ ID NO:66) were published in Genbank -under



le 13: ldentification of LOC134288 as diagnostic 35 and therapeutic
(I?;ﬁ(r:rgr target LOC134288 (SEQ ID NO:58) and its predicted translation
product (SEQ ID NO 66) were published in Genbank under - 110 - accession
No. XM 059703. It was investigated according to the invention whether
LOC134288 can be used as marker of renaljigeld carcinoma. Qigonucl eotides
(SEQ ID NG 80, 81) which 5 enable specific anplification of LOC134288 were
used for thigcpespose. N&KT-RCRObAVESti gati ons showed sel ective expression

[ [ LN . j.nvestigated renal cell carcinoma biopsies
I(?i tghelzl).dn%Ig]gaglnég?jfz@tllég%ﬁcfi %??16 Tf FRcdABebr wRn B erynvBe e rand

t herapeutic ceee?428¥ gecalHC 1943868 SEQsl D MxkOY | ra geane ff rageent from

. . . q
TI GR Oheofma | t wh er. THCO43866 5 can be use
ggerrar ker gfenfaehﬂl ce?l c%\?%?%lglyrrg.ﬁ%%??gggucl( g%pl ggsﬁ%éé’l D RO 8‘2?}8‘3)
whi ch enabl e S3Hets f FOSGHALT | BHPILSA 1 6R LTHO040866LORY 24 26%d veak t hisd

purpose. RT-PBR-i nvesid gatgonsoyét h Tﬁr@ﬁ@@%@ggggfai&aggbggrsﬁ%%wggEQ | D
NO 82, 83) showed ts,e,ilrectl ve exgr.erslm Qn in tbe _kld(Ijlney and in ( L e

i nvestigated renal cell CArErnoma" bi'dpsi®de (figdnes). aeanpire

| dent i ficati obofs tFlgPeld 8r ausa Ui agnbstaﬁciaémandib@%&@@eqtf'i%.Cﬁager target
FLJ21458 (SEQ ID NO: 84) and its predicted translation prodict ( EQID

NO: 85) wer e published_in Genbank under the accession No. NWD34850. f
Sequence’ dnal 5P iy d4F e F S0 tifakca ticomr offei THCRPBBEENtS adiwyhsEADET O

y =5 . : ‘s
h but yr ophird i thddpdutiSt el at gLyses revealed that it represen
; '?ype 1yt rgnsmenbrane proJf ein with aaﬁ@aext racel | ul ar i nmunogl obul i n

' ' i SEQ I D NO 86, 87) which enable specific
g(r)rpn?: ][]I ceca]t : g(r)ﬂ‘nHl;gl gfn); ;;:gg;](zs(s@ \3&7 eroused f o i)anvgétﬁjE Q%:EBQleﬁ’éprf‘i%?d Oy e
TIGR gene index. It was investigated whether THC943866
15 can be used as marker- of renal «cell carcinoma.
Oligonucleotides (SEQ ID NO:82, 83) which enable
specific amplification of THC943866 were used for this
purpose.
RT-PCR investigations with THC943866-specific primers
20 (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
25 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
30 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
35 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



RT- PCR investigations with FLJ21458-specific priners (SEQ 1D NO 86|, 87)
showed sel ective expression in colon and |)n gj/ 1?)t| ?yest :?'?'a}D(Ca:dR \(/:Mpt ﬁnl C

i bi opsies - 111 fig. 16, tab. 5). antitative - _
ggég: ]Ello(r:ra plri Prers (SEQ I D (NO 133, 134) confirnmed this selective expression
profile (fig. 39). It was additionally__fosm ble in the experiment to
detect FLJ21458 5 gastroi ntesti nal - speci ttarl y in the colon, and in

[ ' [ | on nmetastasis
tomach, in thesgeciygm ceepymand in testis. 7/11 col, asi
zarrpl es were g?é% p%gftﬁggelbi ngtjhe Rt FEEE VS e BORCRL Yiths8 sopssiffic

expr essi on wakT1BRF8ndetEq ol DiMerl 3umorS 4 Jandoa fprakai nspecisbie <19 ve

J i tab. 5
ion wasxgplegest ahl e gy Stimachy ; anggeas alntd liver t nor.s ( :
%Flrgig: es forxgete ting, EjFL\121458 Bﬂ) ei n \?vere pr odE2d ngﬁﬁﬁﬁﬁaﬁlﬁg_ |
rabbits. Thep?%ﬂ%%}ng b’éptitd’& WERP/SERR b priopagatee etchese FLanNtidzedi es:

5 QNMNEESPDKRY BEQ-LD 1NO 1,36: EDLSTDS An .
IlZEJgi?SISPsggégfizzégact.i on vvasQé%giect abl elyion l| m"ruﬁgé-mf Tof eéceﬁ88 (fig. 40)

i iyt e Bdicesurpoandelilns ves®l $ r adsflact ed
. To check the 3pecificity™df ERETUENtIRIdiES _ _
Wi tﬁ g pl asmi @Ob@gnt e L zotesi § orsaap Fd 21doBe GRRL SISy RHRLELT Ny the

Specificit € te th nd by . colocalization
ig\?glst: gat?o@iﬂ?gggf%gé&%ﬁ%-&sgggﬁE?csgﬁﬁlﬂ?&&y, HRF O 1% otkér hand

via the auto-S¥teRFedceit GFRENSUperimpositi emdf 4 heptveel hugpeseent 25

[ veeth teshb g u .dd £ i myne [ specifical ly
?nggﬁingéfthIllzvlezlSB r%togﬁg)(/f?%?@%o%}i?e o”?\n}{ngsﬁg’f‘?%}e"ovﬁ?%g?éiig iﬂdof t he
protein, the ~Fesultan® cél | gf ni ng'was #ntibsdiand dif nohea g
unanbi guous pPrlaizl 458 opalditzdt Qﬁerfg?ﬁde&]dlﬁoifag%niiﬁ\%g Zs'g{%a%%bbits.
LlT;uDPO;ngrl?l c cgﬁloq'l)%%ﬁfe.lﬁz%g\ﬁﬁfj?ﬁ BRpFessesdFIt21258raadsgenbbsky (fig.
41B) . The céllfsibodies:

15 SEQ ID NO:135: QWQVFGPDKPVQAL

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
20 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
25 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
30 further immunofluorescence experiment was carried out
with the stomach tumor-specific cell line Snulé which
expresses FLJ21458 endogenously (fig. 41B). The cells
were stained with the FLJ21458~-specific antiserum and
with another antibody which recognizes the membrane
35 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.



were stained with the FLJ21458-specific antiserumand w th another

anti body which recogni zes the nenbrane 35 protein E-cadherin. The
FLJ21458-specific anti body stains the cell nenbranes at |east weakly and
is thus evidence that FLF21458 is localized in the cell nenbrane. 112

Bi oi nformatic i nvestigations showed that %ge protein encoded by FLJ21458
represents a cell surface nolecule and h5s an i munogl obul i n super nol ecul e
dormain. 5 Sel ective expression of this surface nolecule nakes it a good
target for devel opi.ng diagnostic nmethods for the detection of tunor cells
and t her apeut PEOrBERSAStESr inheseliathanisonsbbweanurhael lhe The dapounced

expressi on angdnBbghdi #G6i denee ofg L 8 far gastric and col onic
carci nonas make .this mﬁiotein,accorggggfgé%?hg fﬁ%g%t?%ﬁ%acﬁigﬁﬁﬁcule

interesting dagnodfc &M t HEFAPORLIE Weiker subkiracleciuides daemandi ng to

the inventi onSehectévecicixpresfsi o &&Bﬁtﬂabe%u&%%Qka9ﬁgﬂéc&§esﬁéﬂgk bone
mar r ow and 15a“55?8’t§@§ gh%o%et cti.on of netastases 1 n other organ% by
means of RT-PCR’ It i§ addi ticonally posst bl T3 oekpt ofethedextraceheul ar

domai ns of FLI2145Biabcori hgmoto ¢kl  nwent | GReaspbatget mIFMGIUr e for

i mmuno- di agneséseang: Lhet apRy by s _of, -nonocl onal 20 antibodies. It is
additionally gossible to enplgg tEﬁ?%lE%&l§Ccording to the invention as

vacci ne (RNA TDPNAPIGIBIGEd peprpresFibor iamdlici hgghunuinspeside ¢ ofnmune
responsed O( T Bha2 B4sel Irorediad €6 & muge &€ S .Thi s includes, .
according to g{ﬁkéfventiond%S aLéo‘the_dévéﬁ%%%e%?kgfngg@fhﬂp%ﬁﬁSEQFF
conpounds whi'th° “Fbluf SE8LERBILICEI Sdicc AN ERREAAT ya ofi FulP1468eandtean be
enpl oyed for dhegrberapy ainggastherapestiiral hawppss. 153,; Jablg 5 FLJ21458

expression i nd mor .tissues Normal Expression Tunor type
Expr essi on ’béE%PE{na EH the ilnvention é%e detection of

disseminated tumor cells in serum, bone marrow and

15 urine, and the detection of metastases in other organs
by means of RT-PCR. It is additionally possible to
employ the extracellular domains of FLJ21458 according

to the invention as target structure for immuno-
diagnosis and therapy by means of monoclonal

20 antibodies. It is additionally possible to employ
F1LJ21458 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

25 also the development of so-called small compounds which
modulate the biological activity of FLJ21458 and can be

employed for the therapy of gastrointestinal tumors.
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sequence selected fromthe group consisting of SEQ 10 I D NGs: 1-8, 41-44,
51-59, 84, 117, and 119, a part or derivative thereof, (b) a nucleic acid
whi ch hybridizes with the nucleic acid of (a) under stringent conditions,
(c) a nucleic acid which is degenerate with 15 respect to the nucleic acid
of (a) or (b), and (d) a nucleic acid which is conplementary to the

nucleic acid of (a), (b) or (c). 2. A pharmaceutical conposition,
conprising an agent 20 with tunor-inhgbLtiag activity, which is selective
for cells expressing or abnormally expressrmg a tunor-associ ated anti gen,
said tunor-associated antigen having a sequence encoded by a nucleic acid
which is sel etted Ar phatrie gnolip0oNsoEbb 89t i 3R, Ofcon: 8 nAUCl £i G agid

whi ch conprises a gﬁgéﬁig %ﬁidt sequence selected fromthe“group 8onsisting
of SEQ ID NOs: 1-8  41- 28MBL g S5 S55500 4Rg PEFLVAtyp&arfk @rtdepivati ve
thereof, 30 (b) a atePeietadi dnthigem hybaidi zasontdsdde ateie! gheigehd of
(a) under stringents¢pndi ti c,acid which is degenerate with
respect to the nucleic gc?d%%%%ésa%;%{%§%ggn8yuﬁ WG i 2 H¢i BhdRPch i s
conpl ementary to the S85eRbefefEcRcFHeot TEap, com)simtife) of3. The

phar maceuti cal conposi té opuaseckaizgRE iyh; i o ich the agent
causes i nduction o;e thlaII - 112 degth, @é?ﬁt%mﬁlné%ew_ rg?%%\fjh? Sﬁgge to
the cell menbrane”or  SRCFetFPORCHEACHESR e IEOUm eC ek sibiceut o £aBEQ
conposi t18n as cl albretfOsn claBm 4 -4or B1-i5m,whgeh the agent i an
antisense nucleic §§{d0¥h&ggiggggbgiéﬁs se%ectiveiy with the nucl'eic acid
coding for the tu&%r-aSSOC|a ed antrg SI89LThe phar maceuti cal conposition

as clainmed in claiff) & nucleic acid which hybridizes with the

nucleic acid of (a) under stringent conditions,

(¢c) a nucleic acid which is degenerate with
15 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).

2. A pharmaceutical composition, comprising an agent

20 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

25 of:
(a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ
1D NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a
part or derivative thereof,

30 (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
35 nucleic acid of (a), (b) or (c).

3. The pharmaceutical composition as claimed in claim

2, in which the agent causes induction of cell



10 1 or 2, in which the agent is an antibody which binds selectively to

the tunor-associated antigen. 6. The pharnaceutical conposition as clained

inclaim 2, in which the agent is a conplenent-activating 15 antibody

whi ch bi nds selectlvely to the tunor- a§§dtrat$d 3Et|%enMM7 aninistered
tical tion, conprising an agen iC en

52?22??53|y |ncregg hQO'E?é; tlgW E6ABI exEeWbet wetamage HtA mbhecul e

and a tunor-associ a¢kll membgene 0br asparkttler @af «yt$aiid dunor - associ at ed

antigen having a sequence encoded by a nucleic acid which is selected from

the group consisting of: 25 (a) a nucleic acid which conprises a nucleic

acid sequenck seI%@%enhﬁrmacehELgabupampvﬂﬁﬂndm)aH SEQmé® Nes-111i8,

41- 44, 51+59, 84, {1 nd;11 erlvatlve t her eof

nucl ei c agld mhlchﬂhébr?dlzésgaféﬁ Eﬁ %ﬁ?nuc*el% DR ENEE) éﬁé@%c
stringent conditio®std (E?lﬁhnhﬁbéﬂéla@ﬁdSﬂﬁ&ﬁtmwekxmnwmhatbemnnhleiespect
to the nucleic acigeof €¢83ifg £6), tl@@dt(lﬁ%raa%‘é%'c% %%C glté.\gféﬁi.g I's

conpl ementary to the nucleic acid of (a),
pharmaceutical conposition as clainmed in cla|n1 7 in which the agent

conprises one or e pnanmaaentﬁe&ele©h@$§ﬂﬂgﬁ§f&ﬁ%?f&%?&@?§h?&%9%ﬂgrelC
i) the gynor-associated, antjgen .ok art_ - - thereo I

<(310|)d whi %g codes Ogr %hgztu%%ryhéssog?g edIERT gbh 8P &TParRCTherBaEL (iii)
a host cell which Rkpiessebechevelynre Shassacicatedsantiagen entd geart

t hereof, and (iv) isolated conpl exes between the tunor- associated antigen

rt t her eof and an HLA
or a pa g The pharmaceutical composition as claimed in claim

2, in which the agent is a complement-activating
15 antibody which binds selectively to the +tumor-
associated antigen.

7. A pharmaéeutical composition, comprising an agent

which, when administered, selectively increases

20 the amount of complexes between 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:

25 (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

30 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).

35

8. The pharmaceutical composition as claimed in claim

7, in which the agent comprises one or more
components selected from the group consisting of:

(1) the tumor-associated antigen or a part



nol ecul e. 10 9. The pharnaceutical conposition as clainmed in claim 1, 2 or
7, in which the agent conprises two or nore agents which in each case

sel ectively inhibit expression or activity of different tunor- associated
antigens, which are in each case 15 sél elcltﬁ ve for cells expressing

di fferent tunor- lat ed antigens or which increase the anount of

conpl exes bet weena%fezlcrm ‘ecul es and different tunor - associ ated antigens or
parts thereof, wthiilat &eastclonie obcsal dultittm_rca)Si%QClﬁélﬁd t?f%l fg@g%fge
having a sequence gncoded. i¢c_aci [ is_selected f _

gr oupgconsi gti ng of: (4) a&ynu%fgg%gc!ga ygm.?%m@cgﬁﬁfﬁg& a nucleic acid
sequence sel ected frioh t Be §ostp s stilrigclof SEQedf2NOsthd - 8tufidr44,
51-59, 845 117, angkddSiawed 2§n@§<§éno_{>rdgrb§§£|¥§e§Q8%90fahd( b) a nucleic,
aci d which hybridizes with the nucleic acid of (a) under stringent
conditions, (c) a rutlei ¢S2¢E&Sdhi cROT® 1@&gener ReEWRPh  £bspectunort he
nucleic acid of (&surcided andtl3gefd)oa @uc%@t@ aGled- MY CANHS an HIa
conpl enentary to the  nucleic acid of (a), (b) or (c). 10. A pharnaceutical
. conposi tion, conprising one or nore conmponents selected fromthe group
consisting 35 of: (i) a tunor-associated anti gengor ?_ part ﬁh:r eo1;i (1)
a nucl ei coacigd whi c&% - - I.ated ant.i_ gen . .

t her eof , E(()i i ig;j an Tglr.léti body %\ﬁ%ﬁl%#gg%o%@%%?g&%r ass_scolm _%%ﬁﬁ?gfajdﬁu gen
or a part thereof,'7(i¢) %¥n antildengbifliclehe agedtwhichphybes ditzes or

speci fically wi th roruicd@éee ackdi 60diRY heh 2adUnmyrassosi Al ed, antjgen, 5
(v) a host cell which ex resses a t unor

expres acti&ity of different tumor-
associated antigens, which are in each case
15 selective for cells expressing different tumor-

associated antigens or which increase the amount
of complexes between HLA molecules and different
‘tumor-associated antigens or parts thereof, with
at least one of said tumor-associated antigens
20 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
25 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
30 (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
35 of:
(i) a tumor-associated antigen or a part thereof,
(ii) a nucleic acid which codes for a tumor-
associated antigen or a part thereof,

(1ii) an antibody which binds to a tumor-associated



associ ated antigen or a part thereof, and (vi) isolated conpl exes between a
tunor-associ ated antigen or a part thereof and an HLA nol ecule, said

t unor - associ ated anti gen having a sequence 10 encoded by a nucleic acid
which is selected from the group constsiihg-of: (a) a nucleic acid which
conprises a nucleic acid sequence selected fromthe group consisting of
SEQ ID NGs: 1-8, 23tagen5ersg pegt theremfd 119, a 15 part or derivative
t hereof, (b) a nucliew¢ aei dapwbiebnhybrj di with the, .nycleic acid of (a)
under stringent conditi ms,l(g) a,nucl%?%zgi?dléégéﬂ:%q§C:eggﬁéFéFézﬁFth
respect to the nucf F81§&F8 gt (41tBr £b)Duahel 0 deda eemire ¢ faci dawhi ch
is conplenentary tounhe-angokediatcaCiathtafgeg), (b) or (c). 11. The

phar maceutg cal co itiLon | ai in claim 8 or 10, in which the
nucl ei ¢ acid of (r??§is% 25ﬁ%§gseﬁggin ali"éXpr esS¥BREFE8FOr .2 12t ulhe -

phar maceuti cal conp®8PELaheds agitdigmd oim aclpairm thedtedf), 44y which the

nucleic acid of (iiyi)sisbupekiqo inked to a pronoter. 30 13. The
phar maceuti cal co 0§it%8n as clg%hld%%¥%§§ﬁéﬁe%Po? HMOrRaRAPER2ERE host

cel | .secretes the®"tt@BP- 88s8cPatéd tartiegén aod e Higamio iderienf . 35 14.
The pharmaceuti cal sebdpositdonadsost at 88d 4k clai m 1Q, iLn which the
host cel | paddi tiongl Ly, _expresses ay HLA nol ecul'e &Hﬁﬁﬁ&%iﬁdssrgu?ﬁee
t unor - associ at ed ant gen or*t hd Paftetherd&dd whigl ips5. sqhectpddr fmoruti cal
conposition as cl athedgraupl abmsit4ingnowhi ch the host cell expresses the
HLA nol ecul e and/ th =as i.ated antigen or the part thereof in a
Cerorbinant nanner?ég £ hyrpLiassesiated qntl prises a nEcleic acid
sequence selected from the group consisting of SEQ
1D NOs: 1-8, 41-44, 51-59, 84, 117, and 119, a

15 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
20 (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
25 present in an expression vector.

12. The pharmaceutical composition as claimed in claim
8 or 10, in which the nucleic acid of (ii) is
functionally linked to a promoter.

30
13. The pharmaceutical composition as claimed in claim
8 or 10, in which the host cell @ secretes the
tumor-associated antigen or the paﬁt thereof.
35 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.



16. The pharmaceutical conposition as clained in claim 14, in which the
host cell expresses the HLA nol ecul e endogenously. 10 17. The
pharmaceutical conposition as clainmed in claim 8, 10, 14 or 16, in which
the host cell is an antigen-presentinglddl |- 18. The pharnaceuti cal
conposi tion clgjnmed in claim 15 17, in which the antigen-presenting
cell is a dendritits RIMIBRCEURAERSpRAFEOSIY:1Thea phat artwedt inaklain
conposition as clai4ed im amictof ttleai Mo 1Q1and 13718, .0 which the host
cell 20 is nonpr %gfeec\gﬂﬁi‘ieve. %/0 Thg’&ghar maceut i céalj’%clf)%sggi t}é’gﬁa ag&gl ai med
inclaim 5 or 10, 11 which TH %nt iH6dy SEF THHTRIGHED  amtilgsdy. 025 21.
The phar naceuti calticonposi t tbarest clai aedeichreligiant Hadhet0, in which the
anti body ks a chinmeric or humani zed anti body. 30 22. The pharnaceuti cal
conposition as clained in claim 5 or 10, in which the antibody is a
fragment of a°mnatit% PRaEnaeayticaR3compe siEraraceut ¢ tal medMpaSELEOR as
clainmed in claim 85,5 o8 Lfhidh WHL antj.body s _coupled to

t herapeutic or diagnopstic a egt. 24. Tf?te p a?gnéal?eu%él}ggalescsor?pogihtei o%Lﬁs
claimed in claim og?c‘ig,e igﬁ fAFBRYUEAY -anti sense nucleic acid - 119
conprises a sequence of 6-50 contiguous nucleotides of the nucleic acid

coding fep the tugm- iated.antigen. 5.25. The pharnmaceutical |
conposi tion as cl ai neﬁ%grg‘]ﬁ?éug c%# aigﬁ?P@S&ﬁ&%-alSs,clwwﬁ chnt Géatmnor -
associ ated anti genBor ltthe pérton hefeofin pwonicthed:hdy reaitd phar maceugical

conposi tion, bi ndsaﬁ@i@/gppgggggg[iga anithe surface of cells which express
an .

18. The pharmaceutical composition as claimed in claim
15 17, in which the antigen-presenting cell is a
dendritic cell or a macrophage.

19. The pharmaceutical composition as claimed in any
of claims 8, 10 and 13-18, in which the host cell
20 is nonproliferative.

20. The pharmaceutical composition as claimed in claim

5 or 10, in which the antibody is a monoclonal

antibody.
25
2l. The pharmaceutical composition as claimed in claim
5 or 10, in which the antibody is a chimeric or
humanized antibody.
30 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

35 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



10 abnormal anount of said tunor-associated antigen or of a part thereof.
26. The pharmaceutical conposition as clainmed in claim 25, in which the
bi ndi ng causes a cytolytic 15 reaction and/or induces cytokine rel ease.
27. The pharmaceutical conposition as tlhl%ed in any of clainms 1-26,
further conprising a pharmaceutically acceptable carrier and/or an 20
adj uvant. 28. The prAPTESES i cl coRpBERRCEN aicl aifme® i n chatigudis |n

whi ch t he adjuvantnmslsamdme@, &t GSe GRle iyt akiRe O5qfn ghQﬂBk'gg
29. The pharnaceut|% conp05|t|on as claimed in any of clains 1 mhlch

may be used for the TEFeRtrENt2GF % A SE e charact eri zed by expression or
abnor mal expression of a tunDr-aSSOC|ated 30 antigen 30. The
phar maceutsi caps conpgsi t HHE&EE&H P | clalm in iich the disease is

cancer. 35 31. The pharnaceuti cal COﬁpOSmPI ﬁtégncfginﬁ a3ged fin wWAP¥h t he
di sease is a |ung Pénocladmsr edst anshorl0~%3 prosth atehtanor tha nmeusvers, a

Cojpn tumor. A gasiboriitinr ark La0eT QAL 1 end LBEe AhENO] UMBLo 3 Lenal

cell carcinoma or @, cerv carcinoma, a - col on ‘carci
nmammary car ci noma. ~32.%%H BH%FW&E@BFF@éﬁ-c%ﬁ%@%$%¢b%ﬂasbémdﬁnéuvlMHény of
clainms 1-31, in whinohetcha etsumnr tas aai Bt £k 5fa@élg§nw§98ﬁré 26328 afino

aci d seqygnce sele ou conS|st of SEQ D . 9-19, 45-
48, 60-66, 85, 90- éii%fb‘&g %Q‘i’g% 065914 1 CHIBTappoCipfed 12851080, and
135- 137, a part orord@ﬁlﬁapﬁvg th@m@ﬁf 10 33. A nethod of diagnosing a
di sease characterized by

26. The pharmaceutical composition as claimed in claim

25, in which the binding causes a cytolytic

15 reaction and/or induces cytokine release.

27. The pharmaceutical composition as claimed in any
of claims 1-2¢6, further comprising a
pharmaceutically acceptable carrier and/or an

20 adjuvant.

28. The pharmaceutical composition as claimed in claim
27, in which the adjuvant is saponin, GM-CSF, CpG,
cytokine or a chemokine.
25
29. The pharmaceutical composition as claimed in any
of claims 1-28, which may be used for the
treatment of a disease characterized by expression

or abnormal expression of a tumor-associated
30 antigen.

30. The pharmaceutical composition as claimed in claim

29, in which the disease is cancer.

35 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



[ r abnornal expression of a tunor- associated antigen, which
ﬁéPngsggzp?ises (1) detegtion of a nucleic acid which codes for 15 th?
tunor-associated antigen or of a part thereof, and/or (ii) detection ?_
the tunor-associated antigen or of a pat2Othereof, and/or (iii) ﬁetecflon
of an antibody to the tunor- 20 associated antigen or of a part L ereo
and/or (iv) detectioh ¥ GROUBRIE oF I hehpery ¢tynphooybes which are
specific to the tunor- associated antigen or to a part thereof in a o
bi ol ogi cal sanple isolated froma patient, wth 25_sa|d_tqnpr-a§SOC|adef
antigen having a sgifﬁer%bar%%%‘él Pl & ORBAISEite caci ds whiilehinies] sih eahg r_o(rjn
the group consistimf ofcla(ia)s al”wqheiQnaPMQiWﬁ'CQh@O”E5h%%%§%s%%§§?E 1-ZZI
sequence s#| ected Eﬁg?igyaéggu iggQS|sp|§gi So(gé%SECgL e enoehid ao
51-59, 84, 117, and 119, a part or d&Fi FdtiVe 3Tt edFIuepyrea ed
whi ch hybri di zes vwﬁq?mlﬂéerqnﬂwﬂqumsibtﬁnﬁadfuﬂﬂ@rI@th@ge@LI@an5L|ons,

. . . , . -
leic acid ahi cdpige degenenatewi tih espect the nucleic ac
g?)(g)ngf ?L;, and;%b Qg)ﬁﬁileig agidgxﬁlgﬁq gﬁg%npfiﬁsnﬁgﬁy @&ﬁfﬁé6é3 -
nucl ei ¢ acid of (a),l8b) 10(c)i2B4. The merhdd asSelaipedai npeakai Mmo33,

i i i i i i ol ogi cal sanple
h the - 121 - detr@ctitAveCARHsSS (1) contacting the bio (
&T;ﬁ an ggent which binds specifically to the nucleic acid coding for tge
tunor-asgbciated antigen or to the 5 part thereof, to the tunor-associate

anti gen or tﬁé-paﬁtHehégﬂﬁqft@iﬁ@§0ﬁmh§b@?ﬁﬂ3ﬁ%i$tggagg%gg%?éiﬁbggmgen
hel per |ynphocytes.q.and (i), detecting the %&g%eSSQOn of a tumor-
associated antigen, which method comprises
(1) detection of a nucleic acid which codes for
15 the tumor-associated antigen or of a part thereof,
and/or
(1i) detection of the tumor-associated antigen or
of a part thereof, and/or
(iii) detection of an antibody to the tumor-
20 associated antigen or of a part thereof and/or
(iv) detection of cytotoxic or T helper
lymphocytes which are specific to the tumor-
associated antigen or to a part thereof in a
biological sample isolated from a patient, with
25 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
30 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
35 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



he nucleic acid or the part 10 thereof, the _
:Bﬁnﬁggggog?gtgdeantigen or the part thereof, the antibody or the cgiot?ﬁlc
or T hel per [|ynphocytes. 35. The nethod as clainmed in cIa|n13§|or rﬁal
which 15 the detection is conpared to—dgzgc;!on in a conpara33e320 .
bi ol ogi cal sanple. 36. The nethod as clainmed in any of clains I- > in.
whi ch the di sease FS8teR&iact ecimped s expression 20 or abnormal exp

[ [ [ d in which detection
r nore diffefent dIHDY c@SRPCI ted,anti gens an |
g]:)rr:)\rlviosgs detecti OI’(I I(S)f two or crmre nuciei ¢ laOcJI C%]odlsr?d“mf?r &3itd t W or

more different tunBPERas¥Beicat &dneit iygrersi bicallpatdsthbenaef eidetegld on 25
of said two or noreodihferfest ﬁh@nﬁﬁﬁ§§09§§B%Qat%§Uéﬁ%ﬁ?%if%gt ar% S e

t hereof, detection gf t or gnre anH{bodles bi'ndi ng [ ( o

di fferent tunor-as oﬁlta\t,%bera’?ﬁ"geﬁ? dr %otféalptrsasts@@rﬂ_@ctfedorardtei@@gl ol f
two or nore cytotokhe opaTtSOthekpeE!Iy&ghogx@eiﬁgggg¥%%§ %grcﬁ§:n§ %?n iy

i t tu = i ate ntigens. . e .

g?rgla?hgfgg?QG, iﬁPEagﬁgggt%% %U%Fép ra;xTé§DQXﬁfﬁnu%n4herepf is 35 y
detected using a péi%huc@@GﬁQﬁiqgwﬂhy\Mbmmahy@mldfzgscgﬂggg?hggkkﬁegﬁafﬂ
nucl eic acid on totheal gpatt thereqh, SQHMIﬂ§i$3t£§l%asgg Loed 1n.cla

37, in wﬁich the 122 go?ynucleotlde probe conpris a seque 0 e
cohtiguoué)nucleotg%%g BF 7 t i@ enueteq k- aesec tatedg antagenhe it Unms - psseci at e

i i i -36, in ich the
[ . 5 39. Thetmetdod, ashel anfe@ody P e cl oPPE S ia 1pe;
ﬁﬂé:gﬁg acid or th ﬁgﬂé thereof is d§1ected‘%y ggggctlve?y gnBFrgﬁan

dﬁ%r sard p

said nucleic aci gft thereof. 10 40. The method as claimed in

any of clains 33-36, in,
35. The method as claimed in claim 33 or 34, in which
15 the detection is compared to detection in a
comparable normal biological sample.

36. The method as claimed in any of claims 33-35, in

which the disease is characterized by expression

20 or abnormal expression of two or more different

tumor-associated antigens and in which detection

comprises detection of two or more nucleic acids

coding for said two or more different tumor-

associated antigens or of parts thereof, detection

25 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

30 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
35 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



whi ch the tunor-associated antigen to be detected or the part thereof are
in a conplex with an MHC nol ecule. 15 41. The nethod as clained in claim
40, in which the MHC nolecule is an HLﬁi nol ecul e. 42. The nethod as
clained in any of clains 33-36 and 40- £2 {7 which the tunor-associ at ed

antigen or 20 th of 1s_detected using an anti body bindin
specifically to s%%ﬁi%%%ir]&égls%%i éfg < antTRyeh® g fo SE4META tOF hérégf. 43.

The nethod as cl aitRRtiguemy oficékatAsie3s3-@6, tha n2%lehicchadhe asuihgdy is

detected using a pfot eige O‘EumcE’PpééQ@cPEQ@id”%n%H%%infi cally to said anti body.
44. A nethod for determ ning regression, coursé”or onset of a disease
characterized by expression or 30 abnormal expression of a

t unor - asséci @@®d artié geethwhi ey et hodegonpy i ni-hQring &, sappl e froma
pati ent who has sa‘,iV d. o&i%s se or is ,sus%ec,t ed asz ?gl :c%%éhlgl I3a3wi ?ﬁpsgpd
di sease, with respBttCho Wie M3FLlRdCe paramePsr stiel demdd fthemedtfe geoup
35 consisting of: défec¢ted ammuntsedecnuctel ¢ agigd MRiiely cedes fahc1khe

i f

t unor - associ at ed. {4 . of art thereof, (ii) the anmount of the
t unor - associ at ed a%%aggcﬁp %érl%fp%[%aﬁ‘efﬁ&feof, 123 (iii) the anount of

anti bodi es which bind to the tunor-associated antigen or to a part

thereof, 1and 4di v)THdenapRUA! &f Y1 Oh¥hI 0T, Ayt Qki ne-releasing. T.cells
whi ch are specific for a corrplaex bet ween ént hae&u%r-gggslggi a e(rj]g%ht Hen or

a part thereof and™HP MHESnBIUBOE-& S sef iRt edornasseti apedanteyentelavi ng

a sequence encodedbytBengelrei ccratich el s sekeghedyf ram h gggep
consisting of: (a) & enéjci]ei c acid which conprises a hucleic aci
sequence sel ected T om the: group consi sting of SEQ

15 41. The method as claimed in claim 40, in which the

MHC molecule is an HLA molecule.

42. The method as claimed in any of claims 33-36 and
40-41, in which the tumor-associated antigen or
20 the part thereof is detected using an antibody
binding specifically to said tumor-associated

antigen or to said part thereof.

43. The method as claimed in any of claims 33-36, in
25 which the antibody is detected using a protein or

peptide binding specifically to said antibody.

44. A method for determining regression, course or
onset of a disease characterized by expression or
30 abnormal expression of a tumor-associated antigen,
' which method comprises monitoring a sample from a
patient who has said disease or is suspected of
falling ill with said disease, with respect to one
Or more parameters selected from the group

35 consisting of:
(1) 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,



| i i ve ther eof
I D NGs: 1-8, 41-44, 51-59, 84, 117, and 119, a part or derivative of
(b) a nucleic acid which hybridizes with the nucleic acid of _( a) under
stringent conditions, 15 (c) a nucleic acid which is degenerate with o
respect to the nucleic acid of (a) or {b¥23and (d) a nucleic acid which is

to t eic acid of (a), (b) or (c 20 45. The nethod as
gf)g})lﬁg(rjrein;a(r:%/ai 21 42% V\ﬁl %ﬁleco%??%fes f((zle‘%%?%ﬁ?ﬁl#fgstﬁ ighr dnigter te) the a

first sanple at atfimpstapepntairdt ame iayuh idy ad W thei saPl& Al gq second

d ur he. di sease det'er m ned by
Comparing the tvo 38 ehho SaEu 8 G S eehei AsSE arreliife-crarpeaacor 4s.

in which the di segséqléscl‘}'&rle@t efirgedsyc ks eSskor otompbagr mkwegn
expressi orb of two ehenBufod-bEebent t3Q tm%&? Qe at 59 an%g%gsﬁg[‘;@dl n

S
es nitoring (i arount~of
\rll\ﬂi:fgl ngIC;[ ggl n\?\hl Sﬁnplghé %&%%Pgetmséﬂdmﬁémérfﬁésentlatcaldor anaggeci at ed
anti gens or of parhsvihereofse@fr(dd )ehb@dgang t 20fn§al &i & W 0K 1%h

i i he amount
different tunor-a ntigen s t hereof, )
o:‘ t\i/o or nore ant ?%og%gégg ?c%rgﬁ‘i %&et RS éﬁ’d CORS L6t 1F6t © TR f fer ent t unor -

associ ated anti gendadr &onpategct h@ﬂ&bfwhm’td/@fmprlls?éls élM)lciB@ca%%t of

r S TceIIs ich are specific
12\(13\? ogoﬁlrogxggt gle%/\%\ggﬁggg?ggté%blegdnglrre&ﬁl }}er%%fupt%%?lﬁgéﬁal atfeéEQ

antigens or of partS tYirieot~8nd 45 MHC dl-SCul e84, 471 Thheanet hokb Asa

claimed in any of phatnsrzl&eﬂﬁvatmvewh@feto&e amount of the nucleic acid or

red usin nucl eoti de
of the part there?g 'S nngéé efc aCl% lC hybridizes with the

nucleic acid of (a) under stringent conditions,
15 (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).

20 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 is determined by comparing the two
25 samples.

46. The method as claimed in claim 44 or 45, in which
the disease is Characterized by expression or
abnormal expression of two or more different

30 tumor-associated antigens and in which monitoring
comprises monitoring
(i) the amount of two or more nucleic acids
which code for said two or more different tumor-
associated antigens or of parts thereof,

35 (1i) the amount of said two or more different
tumor-associated antigens or of parts thereof,
(1ii) the amount of two or more antibodies which
bind to said two or more different tumor-

associated antigens or to parts thereof, and/or



10 probe which hybridizes specifically to said nucleic acid or said part
thereof. 48. The nethod as clainmed in claim47, in which the

pol ynucl eoti de probe conprises a sequence of 6-50 15 contiguous

nucl eoti des of the nucleic acid coding ¥2% the tunor-associ ated anti gen.
49. The net hod as gla¥ned in any of clains 44-46, in which the anmount of
the nucleic acid o t h8e 26Meant t Bdr edWa s oronincareed dyytodetéet i vel v

anplifying said nuclyeiokiati-thie $4 8y par tetiher 68fi cn 50re Eéeg?kfgd az
clainmed in any of ' whi ch, t he anmount o

t unor - associ at ed antlﬁéngff(f%%ﬁw??ﬁarﬁﬁ% dt hkrFeof oFs W@ﬁﬁtod@dfaseng an

anti body bi ndi ng sﬂ@mQhﬁaﬂdqcIatsﬁjdntmgahs @ﬁsqgga@gﬁ&gnghgggograﬁgld
part theregof. 51. Bs; clainmed in any of clains 44-4

whi ch t he anount of antlbo Ies 1s nonitored using a protein or peptide
bi ndi ng specifically to the antibody. 52. The nethod as clainmed in any of

cl ai ns 44-46,47n 3ﬁewﬁbehothuﬁ”EMQE gk Gy o or. cyt oki el easing T
cells is nDnltored u5|ng ?5% presgntlgé\t%%§c§§pcéijéim£§n %he Lfunor -

associ ated antigen it Ch rFmPHéFed? af@eannhFiteinolatid eor128  5Be The
met hod as cl ai ned pmranynmraﬂﬁuﬂs &%ﬁﬁioré@ é§1n675§8pgmgngglggt ;140 whi ch

the pol ygucl eoti an the protein, or or "the

cell is |abeled |ﬂ§(ﬂggtectéﬁi hﬁﬁ 12§§ Tﬁ%°ﬁéfh6§lé¥ cltél medaid clai m
53, in which the wb%xcabda@maokesand paraditbacteiore marker or an 10 :
enzym ¢ marker. 55. The nmethod as clained in any of clains 33-54, in which

t he sanpl e cqﬂprlses bod¥ fluid and/ or body
e as claimed 1In claim 47, in which the

polynucleotide probe comprises a sequence of 6-50
15 contiguous nucleotides of the nucleic acid coding
for the tumor-associated antigen.

49. The method as claimed in any of claims 44-46, in
which the amount of the nucleic acid or of the
20 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

25 or of the part thereof is monitored using an

antibody binding specifically to said tumor-
associated antigen or said part thereof.

51. The method as claimed in any of claims 44;46, in
30 which the amount of antibodies is monitored using

a protein or peptide binding specifically to the
antibody.

52. The method as claimed in any of claims 44-46, in

35 which the amount of cytolytic or cytokine-
releasing T «cells is monitored using a cell
presenting the complex between the tumor-

associated antigen or the part thereof and an MHC
molecule.



tissue. 15 56. A nethod of treating a disease characterized by ‘expression
or abnornmal expression of a tunor- associated antigen, which nethod
conprises admnistration of a pharmaceutical conposition.as 20 clainmed in
any of claims 1-32, said tunor- associatled antigen having a sequence
encoded by a nucleic acid which is selected fromthe group consisting of:
(a) a nucleic acid which conprises a nucleic acid 25 sequence sel ected
fromthe groups corBist inmgrlodd SEQ tDaNaed 1i8, #dy44r 5113984 7‘l§§, and
119, a part or defjvative %@Q&%pf, %b% a gﬂfleic aci d which hybridizes
with the nucleic acid bf (&) under 3tTing _Q%JnditFan,“éGfﬁb) athacl eic
acid which is degéﬁ@lﬁm@Chﬁ@hideegpebe,tmhbhmnumﬂdﬂy;zﬂﬂéi§$oﬁgin05r(b),

and (d) asnucleic el i i o] tar g.the . nucleic_acid of (a) ,
(b) or (c) 35 57. 5?%%%%%dqg% ?P%a?ﬁ%ﬁ?e fhg%géﬁ%ﬁgorlmnﬁit%??ﬁﬁtablﬁisease

characterized by &%H%88ion or abnormal expression of a tunor-associated
antigen, which nethod conprises adm nistering an anti body binding to said
t unor - associ d tigen or to a rt 126  thereof- and coupled to a

alpd apt %oggeﬁ | 3

t herapeutic or di aghostre argeCunon - 38487 atbd ant i"gercthathag a

sequence encoded eteauzheec ranikkwhi sh d s rasglbactkedef rRmtbe @,0upn

consisting of: 5 (&) cl el cid which conprises a nucleic acid
sequence sel ected fr%ﬁ??ﬁeﬁg#gﬁg'consisting of SEQ ID NGs: 1-8, 41-44,

51-59, 84, 117, and 119, a part or derivative thereof, (b) a nucleic acid
which hybridizes wWHd hBenod0 uctel G a8 QnOfargf)ofmg?LBirsnts”Eﬂg—%H, in

condi tions, . :
which the sample comprises body fluid and/or body

tissue.
15

56. A method of treating a disease characterized by
expression or abnormal expression of a tumor-
associated antigen, which method comprises
administration of a pharmaceutical composition as

20 claimed in any of claims 1-32, said tumor-
assgciated antigen having a sequence encoded'by a
nucleic acid which is selectéd from the group
consisting of:

(a) a nucleic acid which comprises a nucleic acid

25 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,

30 (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).

35 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 bihding
to said tumor-associated antigen or to a part



i i i i i he nucleic acid of
leic acid which is degenerate with respect to t (
g;g grn?g) and (d) a nucleic acid which is conplenentary to the nucleic
aci d of (aj (b) or (c). 15 58. The nethod as clainmed in claim42, 50 or
57, in which the antibody is a nnnoclon?26aﬁalbod¥:553. Theanghrﬁgrﬁi o
ai i laim4 50 or 57, in_ 20 which the anti ody is _
ﬁtﬁnggehn ;n?:bodgheéﬁp%TﬁédnéFhﬁﬂfﬁ% ePafnterapelinim 42, BRgohc i N

whi ch t he antibodyabsna,fragg@ntuﬂmdthggéfﬁ?Fggda §££§%¥ésgégﬁﬁgge%hod of
[ ati ent ing_a di sease ar . _ )
;Lﬁgﬁhg? 2xgressioﬁgaﬁfnaetuﬁBF9§§§bci ed® anBigenicwhiehdnewhddh 30s

conprises: (i) renﬁ@ﬂﬁgtadsémpmeth@n@adﬂpubdﬂgmggyﬁﬁugﬂye cells fromsaid

: . , . d
tient, (i) cont in i I t.h. a host ce expressing sa
Fﬁngs?assgti;ted aﬁ??ge% %?Cgeggm%éié?Y¢%§%0??mﬁﬁﬂ%@sc%nBPF#§ﬁ§ wisiich

f avor production ofs%ﬁﬁ%ﬂ%ﬂi%ﬁkﬁCQ@do&rqm-tbbegsbng_Eoﬁshb%ig@ab&sggﬁzaid
eytolytic or cytokine 5oy o eati ne T sb 13 Ao (T pacten it af

i t oki ne - rel ea; [ _ _
gﬁ;8L¥tlgu?{agre f Iy Ingielvat ¥re_eragiihe tunor- associ ated antigen

or a part thereof,(baidatunntieﬁasogbﬂﬁedwﬁ&k%geﬂgggYhﬁgeé.5%9%%ncghen00d6d

e
i i ich is sel ect fromthe gr consi sting o (a) a
ﬁﬁc?e?cng?:SIah?ghq%%%ﬁ?géégnéﬁﬁﬂilG?c SRAQT SkEiRdRRE seprditdohsom t he

group consisting of SCBEQe | DuNDsicl- &cidl- 4dhi&- 59 84eqdddraand 194 a
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).
15

58. The method as claimed in claim 42, 50 or 57, in

which the antibody is a monoclonal antibody.

59. The method as claimed in claim 42, 50 or 57, in
20 which the antibody is a chimeric or

antibody.

humanized

60. The method as claimed in claim 42, 50 or 57, in

which the antibody is a fragment of a natural
25 antibody.

6l. A method of treating a patient having a disease
characterized by expression or abnormal expression
of a tumor-associated antigen, which method

30 comprises: '

(i) removing a sample containing immunoreactive

cells from sa%d patient,

(ii) contactfng said sample with a host cell

expressing said tumor-associated antigen or a part
35 thereof, under conditions which favor production
of cytolytic or Cytokine-releasing T cells against
said tumor-associated antigen or a part thereof,
and

(iid) introducing -the Cytolytic or cytokine-



r derivative thereof, (b) a nucleic acid which hybridizes with the
ﬁgcr)girg gci d of (a) under stringent conditions, (c) a nucleic acid V\gl chis
degenerate with respect to the nucleic acid of (a) or (b), and 15 (d) a
nucl ei ¢ acid which is conplementary to th’ mucleic acid of (a) , (:3) or
(c) . 62. The neth 918‘5 cl ai r;gad iE cIa|m61t in which tEhe host cel e
reconbi nantly expressesshﬂ H'A fiBlEEul®erteo Blend?%?'gl@@ t k@ tamoemassoci at e

in
antigen or to a panitahkeedfor 63ysihe; method aéxﬁféléé@ﬁg: rhﬁ%g i %Tn o
which the host ce ousl xpresses_an HLA nol eLcu e I ndi ng
thlecturmr associ at %}%}Isgﬁg‘?ggﬁ %%t)igeenp Part PRéFed B0 A FRifotuspr

treating a pati entaﬁ%twh@t%ddla@éag@n dhav bieg eai zeduey RXPIESSIQN BY a

f ocj at n,. whi ch_ et hod
conpr 1 ses- (1 ?S?hiﬁ?f??@g%icfnﬁ%%éic. L T e S 520

| ected fromthe
associ ated with saf3*d @,°tsaid nucleic aC| d be| ng se
group 35 consistihg) ofa ﬁa&lalauélce_ldc WGl dh vgrg cg r%\lcgﬁc? ggcl el §4aC| d

t consjstin
5156, 84, 117, and THETes b G er v At r 4 S TGP e6PS138ingbpfashac] ei c
aci d which hybridi Z& N@sh tlh@, ndctede adi-bof ga) under shpi ngent 4

h respect to the
conditionsg, - (c) a glﬁl %I Cd%‘ill £ é}_§ de nerate wt
nucl eic acid of (a?p §a¥1( fucteic acid which is conpl ement ary

to the nucleic act®y ofa1 d)uck%}cora@cﬁ ¢hiyht rapstedtizeg awhest egkl with
sai d nucleic aCiantl@l@a%blthﬁ?O under stringent conditions,

(c) a nucleic acid which is degenerate with
respect to the nucleic acid of (a) 6r {b), and

15 | (d) a nucleic-acid which is complementary to the
nucleic acid of (a), (b) or (c).

€2. The method as claimed in claim 61, in which the

host cell recombinantly expresses an HLA molecule

20 binding 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

25 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 exXpression
30 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
35 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,



i ring the transfected host cell for 10 expression of said
gLL:éigu;EFd, gnd (iv) introducing the host cells or an extract thereof
into the patient in an amount suitable for increasing the inmmune rﬁsgonse
to the patient's cells associated wth ¥h® di sease. 15 65. The netlo ?s
clainmed in claim64, which further conprises identifying an MHC nnmch et
presenting the tunBt-a8sobiat&dCaneFgen vhighpahybrtiehiesfs, wiithh tche hos

sing theiddentd faetk M ph nehesul g andgoresenbing; b
tcﬁlml)re)a(lgggil at gd ) i gen a_[epart t her eof Tge met hog as C?él med in
claim 64 or in V\}‘l f uec i né pdﬁéjec cohf)rl degenepatel | widgdponse

or 25 aT ceII re§ﬁ6ﬁ#§ﬁ:&k>ﬂhﬂamnnlmmta3c£ﬁabﬂeqalnoglﬁbw16§ndgp whi ch
the inmure responsg)isaanfelil. respen npr|5|n uction
cytolytic or cytok?né rglgacaggc %ﬁ?ce%ﬁs ?ﬁib%é@ﬁﬂ*?%Yf%Q £he€ host
cel s  presenting tHEYRiforaassget atad ahp) g@n (bc )a part thereof or

i t ed
ecific for cells(oi)theatd et Wy ch h%%ﬂfeéélih%l gpnr a 308' s
Zﬁtigen or a part thq{eof 35 68.w@%e net hod as cl ai med n? 6f S¢fFai ns

i hod of
61-67, in which t K& ot IR ard'Sifdrol i ferative. 69. A met _
treating a di sease(thai actértiuzedgoy th20 @ﬁ%ﬁ§5§¢@@d0rhgggorgg%nfr?r§55|on

el s from the pat i ant il Sharbes Moror el anbuneadof the
fﬁnnf agggllateg 51%ht igeACdEriihgi sbhat i hgsa saeplie obrsabd cekksacc(iii)
culturing said cellther®¥t into the patient in an amount suitable for
increasing the immune response to the patient’s
~cells associated with the disease.
15 .

"65. The method as claiméd in claim 64, which further
comprises identifying an MHC molecule presenting
the tumor-associated antigen or a part thereof,
with the host cell expressing the identified MHC

20 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
25 a T cell response.

©7. The method as claimed in claim 66, in which the
immune response is a T cell 'response comprising
production of cytolytic or cytokine-releasing T

30 cells which are speécific 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.
35

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



i introducing said cells into the patient in an amunt suitable for
'Elr;/zggeritng an igﬂune 10 response to the cells, said tunor-associated f
antigen having a sequence encoded by a nucleic acid which is selected rp&n
the group consisting of: (a) a nucleit &Bd-which conprises a nucleic aci
15 sequence selected fromthe group consisting of SEQ ID NGs: 1-8, 41-44,
51-59, 84, 117, anBX*PI§S5Saonpapr opbaemmad: i wexptesrsialn (4 a nusheic aci d

f r t conditions,
50 (o) nucl o o 2‘“”@@‘:6@“%@'@*&‘2?3?%%&& e oL LR ol e d
of (a) or (b) ?d) &Jr%ﬁktlleﬁdycl St Th ﬁ%o%onﬁﬂ%rrm@ttar%nttov\tme:h

eprnal mn Thes MIhoehas cehdoled dde s
QF;: ﬁ;;csgc;sg OT n(a@;éﬂ?;ézzreagl )s)ggse is C():anczr 71. A method of lhribl ting
C

he devel opnent of can “in a patient, which nmethod conprises o

;dren ni \s{t erlpng 30 éhléffe@tqhﬁélngarmmamp»leaoﬁhaamaceelwal conposi tion as
clainmed in any of q:L@MrB clﬂ%%rﬁ% s gled r?éff)g as_ 8Ia| med in any of cl ai rrg
33-71, in which the tunor-associ’ated antigen corrprl ses an 35 am no aci
sequence sel ected f+8Mh t H&G6HS iehsF st Angrof L SENED Nbs: ﬁaﬂﬂen45-l418d
60-66, 85, 90-97, at00-202und055ul08p1211 A6, 118494200123, 1o4 and
135- 137, 1@ part or %erlvatlve t he g 130, 73. A hucleit acid, selecte
from the group consi sth nrbs fto % § ni@eie achaidhni @Hm@érr}@rsls%:saaelducl eic
acid sequence sel eécttadydm ohawheggrmupsé:@mmcsél RO deFDy5 4 DB 3- 5, a

part or derivative jtheyegf; fb) a nucl e| c a 'de§eh gz_/brl di zes with the

ou consistin
nucl eic acid of (a) under stringent” con As, P 9
(a) a nucleic acid which comprises a nucleic acid
15 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,

20 " {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).

25 70. The method as claimed in any of claims 33-69, in
which the disease is cancer.

71. A method of inhibiting the development of cancer
in a patient, which method comprises administering
30 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
35 amino acid sequence selected from the group
consisting of SEQ ID NOs: 9-19, 45-48, 60-66, 85,
90-97, 100-102, 105, 108, 111-116, 118, 120, 123,

124, and 135-137, a part or derivative thereof.



|l eic acid which is degenerate with respect to the nucleic acid of
g;g gr-m(“t:)), and 10 (d) a nucleic acid which is conplenmentary to the
nucleic acid of (a), (b) or (c). 74. A nuclei c acid, which codes for g f
protein or polypeptide conprising an ani®® aci d sequence 15 sel ected from
the group con gsti g _of SE(g | D NGs: 10, and 12-14, a part or dgrlyatl?/e_
t hereof . 75. i r ecOBiTARE DRE 16t R 99t e uf eomwhhe hgrompr icvess i sa imgc| ei ¢
acid as clained ino¢kaim73 or 74. 20 76. The reconbi nant DNA nol ecul e ias
claimed in claim 7(5,) V\/Igi r&cilsia \gec.tcfr. /7. The reconbi nant DNA nol ecul e
as claimed in claim  25°76, i Wwhidch h‘éh%/%}&t%?mE’%l%le%! fahugdetior agrida
bact eri ophage. 78. SEE:econts reatedNAronl eas! graﬁpcl:@hgggtliplga@f %fEQ

| ai ms 75577, whic er3 conpri expression .30 control sequences
gontrol | i r?g expr esgtirg)lr;l\ﬁ%éf1 t%gé)’ n%é?%?tc aci dS* 792 THe FBEBABIEMant DNA

nol ecul e as cl ai medP¥n &l aPHrl#8c i aciki chhtilbe expbessiieesContingl seguences

are 35 honol ogous micheteralogaus 19 Faﬁng%@]Lfna&gg- Sgg;&@&gggt, cell,

whi ch conprises a nucleic amgas cl ai ne In clair

reconbi nant DNA rrgf:gcul—"e a8 cPaiCmed G4 arhioth cl B¢ nsdgGeOratal wltn T_hg

host cell as cl ai mecedpecd addnt&(s)sz m&pk\i;p@icfg&;@séﬁgfgg;%??ggglaﬁﬁéﬁl i(:Sam
ding fepn an HLA | ecule. .5.82. roreln o : , W

gﬁcodgd &9 a nucl élgg agi él%acsle&lcai i HeF !ﬁms7:§°“83:ien)f$l}ﬁaﬂtm hoolthe

pol ypept i de, whi ch el esiah @i o) , 10bpcoéd seguence sel ected fromthe

group consisting of SEQ ID NGs: 10, and 12-14, a part or derivative

74. A nucleic acid, which codes for a protein or

polypeptide comprising an amino acid seguence

15 selected from the group consisting of SEQ ID NOs:
10, and 12—14, a part or deriVative thereof.

75. A recombinant DNA or RNA molecule, which comprises
- @ nucleic acid as claimed in claim 73 or 74.
20
76. The recombinant DNA molecule as claimed in claim
75, which is a vector.
77. The recombinant DNA molecule as claimed in claim
25 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
30 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
35 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.



i nogeni ¢ fragment of the protein or 15 pol ypeptide as
Lrg{ﬁg;.i§46I2Pn:gguor983. 85. % fragnent of the protein or polypeptide as
claimed in claim82 or 83, which binds to human HLA receptor or human
anti body. 20 86. An agent, which binds sp¥cifically to a protein or
pol ypeptide or to a part thereof, said protein or polypeptide ?glgg N
encoded by a nucleic acid selected fromthe group consisting of: ﬁa)
nucl ei ¢ acid &hi chToenphoses aeDMEIgs04%gh%me%iqggncgiggkﬁggggnaaggéﬁ 2

isting o I D NGs:. 1-8, -44 - 5 . , : :
82?3 or der f vat ?ve)t'ltlﬁg%ﬁf ?O?Bflﬁeﬁuél éiuc'ﬁf_dicpl i L IC PR G df oesami H_hgt \rAnE i
30 nucleic acid ofmpagcuheer stringent conditions, (c) a nucleic SCId iC
i s degenersate with respect to the nucleic acid of (a) or (b), an b( ) a
nucleic acid ich is conplenmentary to the nuplglc_apld of (a), (b) or
(c). 35 87. : ag%ntpr§§eélnai fred H%y@eaqtmc&s, whiwhi cihs t bacoﬁﬁ@t &y Qr
pol ypepti de conprisesliencagtng asi e;amue@ﬁecig'g%cged fromog_ iogroigz
consisting of SEQ ID NGs: 9-19, 45-48, 60-66, , -97, 1 . _
105, 106, 111-116, 118, 120, 123, 124, apd 135- 137, a part_or derivative
thereof. 88. Ghe ajeptowsic| armedlivpepltdidd,86HAcB oMbt £8c i Sapn 52@ o

i i i i I tibody is a
ti bodyi089. The t | ajmed in claim88, in which the an
ﬁgnocloxéP, chiner?%ﬁgrS%éﬁ%ﬁ?%bdse%%?§%§d$25W‘atp?aéﬁﬁﬂﬁ>o?O%ﬁl%htm%ody.

10 90. An anti body?f whFehIBi Nas:séleckindel 2110l a4 £LAPPEHEXor derivative
thereof.

84. An immunogenic ftragment of the ©protein or
15 polypeptide as claimed in claim 82 or 83.

85. A fragment of the protein or polypeptide as
claimed in claim 82 or 83, which binds to human
HLA receptor or human antibody.

20
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:

25 (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

30 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).

35

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,



. (i) a protein or polypeptide or a part thereof and 15 (ii) an MHC
ﬁI)I e((:ul)e tg whi ch 'sai'g -p?gt'gi n or . polypeptide or said part thereof binds,
with said antibody not binding to (i) or (ii) alone and said protein or
pol ypepti de being encoded by a nucl ei c-_h&ﬂ_d—sel-_ect ed fromthe group
consi sting of: 20 gsg a nucleic acid which conprises a nucl_ eic acid :
sequence sel ect ed m the6 gr ddp —ddifsi stifg Gf2(GEQL2BD NOst, lafid 4BH4, Y
51-59, 84, 117, and31]9a parfaldr Qfe d&fduatd v,gﬁ?gggpf, (b) a nucleic aci
whi ch hybridizes with the 25 nucleic acid of (a) under stringent
conditions, (c) a nucleic acid which is degenerate with respect to the
nucl eic acid 8B-(aTher agBnt aas €dkrimeduclrei 61a¢ind ghich ¢% CQHEE?%”E’E ary
to the nugleic achd gfGRba(P) or (c). 30 91. The antibody as clainmed in
claim90, in which the Tprotéi'n or pol ypeptide conprises an amno acid
sequence selected fromthe group consisting of SEQ ID NGs: 9-19, 215- 486
60- 66, 85, 90897, 19@'lﬂ?@n§5a%05¢1;9$edl%${1%§ai 18%812q§ aégﬁF%édﬂF%n
135- 137, a part or derivatiyve thereof. 92. The antibotly “as e
claim90 or 91, whifBhi®PgYa Hdndctl BREP Clomiarker | chémelmimandz e thuamiriibady or
133 - a fragment oénanbadli bedn. F3gmArGoRjigal & heiyegn an agent as
claimed iy any of clainms 86-89 or an antibody as clainmed in any of 5
cl ai s 9(}- 92 and a therapeutic or diagnostic agent. 94. The conjugate as
claimed in cl@m 98n ambifriccly t heni¢hebanest ise 1cii AANPStd C22g8RT 1k @
toxin. 10 of -

(1) a protein or polypeptide or a part thereof
and
15 (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:

20 (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
25 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).
30
91. 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, 80-87, 100-102,
35 105, 106, 111-116, 118, 120, 123, 124, and 135-

137, a part or defivative thereof.

92. The antibody as claimed in claim'90 or 91, which

is a monoclonal, chimeric or humanized antibody or



95. A kit for detecting expression or abnormal expression of a
tunor-associ ated antigen, which kit conprises agents for detection (i) of
t he nucleic acid which codes for the 15 é nor - associ ated antigen or of a
part thereof, (ii) of the t unor - associ at & antigen or of a part thereof,
(iii) of antibodieg b?nel}xl)n Q the tunor- associated antigen or to a
part thereof, and/or\@gu(ﬁl |vt g)fft ‘Iancglnltsﬂ?/ﬂ?%h are specific for a conpl ex
bet ween the tunor-associated antigen or a part thereof and an MHC
nol ecul e, sai g3t,urmr-ca§7sjq' pd'aagee andgen _having a sequence encoded by a
nucleic acid which.is select egb? rgérérghgng% eﬁ&co%ssi %f?hlaedzsnoféw Hf a
nucl ei ¢ aci d whi chSd@rPYSi st% &9 neEl enc artdbodeqaence siskett £ tngmdshe
group consisting otl1SEQs | DONG® 1oy 44- 44ne51p89+ 84, L17.4.and 119, a
part or derivative tg%r eof, 30 (b) a nuclei ceach \M%igchoéybrc}l |gzne%slwcth t he
nucl eic acid of (afgun&_e'r stringent conditions, (c) a nucleic acid which is
degenerate with respect to the nucleic acid of (a) or (b), and (d) a
- nucleic acid vhichri,g conpl tary to,the. 35 nuclei¢_acid of (a), (b) or
(c). 96. The kit as clai ﬁ@ég{gﬁt%c%as{rﬁ]ﬁmﬁ Whi Eﬁafﬁe%agéﬁt FHGH ddteect i on
of the nucleic aci §PRERERUtécdEOs Hrarives timmrgassacs af ethanii gen or of a
134 particthereof are nucleic acid nolecules for selective anplification
of said nucl e%(g ac'hd. 97. The kit as claimed in claim96, in which the 5
nucl ei ¢ acid PBleclll e¥lor $8Fectdsiee@npofi capiression t her nuabgicrradi d

conprise a sequencexpteBsiGn contiguaummdtich £o8d des.Qf 4418 Juie! eiig ;agi d

which codes for tQ?tt%g%%}%%%%Cg%%%%;”%ééﬁggtection

(1) of the nucleic acid which codes for the
15 tumor-associated antigen or of a part thereof,

(1i) of the tumor-associated antigen or of a part

thereof,

(1ii) of antibodies which bind to the tumor-
associated antigen or to a part thereof, and/or

20 (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

25 . 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,

30 (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

35 nucleic acid of (a), (b) or (c).
96. The kit as claimed in claim 95, in which the
agents for detection of the nucleic acid which

codes for the tumor-associated antigen or of a



10 98. A reconbi nant DNA nol ecul e, conprising a pronoter region which is
derived froma nucleic acid sequence selected fromthe group consisting of
SEQ ID NGs: 1-8, 41-44, 51-59, 84, 117, and 119.
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part thereof are nucleic acid molecules for
selective amplification of said nucleic acid.

97. The kit as claimed in <claim 96, in which the

5 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.

10 98. A recombinant DNA molecule, comprising a promoter
region which is 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.



