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The Invention also relates to proteins, polypeptides and peptides which are expressed In a tumour-associated manner and the
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Abstract

According to the invention, tumour-associated gene products

and nucleic acids coding therefor were i1dentified. The

present invention relates to the therapy and diagnosis of

diseases wherein sailid tumour-associlated gene products are
expressed aberrantly. The i1nvention also relates to

proteins, polypeptides and peptides which are expressed 1in a

tumour-associated manner and the nucleic acids coding

therefor.
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WO 2005/030250 PCT/EP2004/010697

Tdentification of Tumour-Associated Cell Surface

Antigens for Diagnosis and Therapy

Despite interdisciplinary approaches and exhaustive use

r—

of classical therapeutic procedures, cancers are still

p——

among the leading causes of death. More recent

therapeutic concepts aim at incorporating the patient’s
immune system into the overall therapeutic concept Dby
using recombinant tumor vaccines and other specific
measures such as antibody therapy. A prerequisite for

J—
e

the success of such a strategy is the recognition of

tumor-specific or tumor-associated antigens or epltopes

r-l-
—

fector functions

by the patient’s immune system whose e:

are to Dbe interventionally enhanced. Tumor <cells

biologically differ substantially from thelr

i

ferences are due

nonmalignant cells of origin. These di:

to genetic alterations acquired during tumor

development and result, inter alia, also in the

formation of qualitatively or gquantitatively altered

molecular structures in the cancer cells. Tumor-

ﬁ

associated structures of this kind which are recognized

by the specific immune system of the tumor—~harboring

host are referred to as tumor-associated antigens. The

"

specific recognition  of tumor-associated antigens

involves cellular and humoral mechanisms which are two

functionally interconnected units: CD4" and CD8" T
lymphocytes recognize the processed antigens presented

on the molecules of the MHC (major histocompatibility

complex) classes II and I, respectively, while B

lymphocytes produce circulating antibody molecules

which bind directly to unprocessed antigens. The

potential clinical-therapeutical 1mportance of tumor-

associated antigens results from the fact that the

recognition of antigens on neoplastic cells Dby the

gritey

immune system leads to the initiation of cytotoxic

i

fector mechanisms and, 1in the presence of T helper

1)

C.

cells, can cause elimination of the cancer cells
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(Pardoll, Nat. Med. 4:525-31, 1998). Accordingly, a
central aim of tumor immunology 1s to molecularly

define these structures. The molecular nature of these

antigens has been enigmatic for a long time. Only after

 ad

development of appropriate cloning technigques has 1t

been possible to screen cDNA expression libraries of

tumors systematically for tumor-associated antigens by

"

analyzing the target  structures of cytotoxic T

lymphocytes (CTL) (van der Bruggen et al., Science
254:1643-77, 1991) or by using clrculating
autoantibodies (Sahin et al., Curr. Opin. Immunol.

9:709-16, 1997) as probes. To this end, cDNA expression

libraries were prepared from fresh tumor tissue and

recomblnantly expressed as proteins 1n sultable

—

systems. Immunoeffectors 1solated from patients, namely

CTL c¢lones wilth tumor-specific 1lysis patterns, or

circulating autoantibodies were wutilized for cloning

the respective antigens.

o

In recent years a multiplicity of antigens have been

defined in varilous neoplasias by these approaches. The

class of cancer/testis antigens (CTA) 1s of great

lnterest here. CTA and genes encoding them

(cancer/testis genes or CTG) are defined by their
characteristic expression pattern [Turecli et al, Mol

Med Today. 3:342-9, 1997]}. They are not found in normal

tlissues, except testis and germ cells, but are

expressed 1n a number of human malignomas, not tumor

P
S

type-specifically but with different frequency in tumor

P
v

entitlies of very different origins (Chen & 0ld, Cancer

J. Sci. Am. 5:16-7, 1999). Serum reactivities against

CTA are also not found in healthy controls but only in
tumor patients. This class of antigens, in particular

owing to 1ts tilissue distribution, 1is particularly

valuable for i1mmunotherapeutic projects and is tested

1n current clinical patient studies (Marchand et al.,
Int. J. Cancer 80:219-30, 1999; Knuth et al., Cancer
Chemother. Pharmacol. 46:p46-51, 2000).
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b

However, the probes utilized for antigen identification

in the classical methods i1llustrated above are

immunoeffectors (circulating autoantibodies or CTL

clones) from patients usually having already advanced

cancer. A number of data indicate that tumors can lead,

gl

for example, to tolerization and anergization of T

y—

cells and that, during the course of the disease,

especlally those specificities which could cause

pr——
and

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 utilized tumor-associated
antigens. Accordingly, it cannot be ruled out that
proteins evoking spontaneous 1immune responses are the
wrong target structures.

F

It was the object of the present 1invention to provide

* P
—

target structures for a diagnoslis and therapy of

cancers.

According to the invention, this object 1s achieved by

the subject matter of the claims.

According to the invention, a strategy for identifying

and providing antigens expressed 1n assoclation with a

tumor and the nucleic acids coding therefor was

—

pursued. This strategy 1s Dbased on the evaluation of

human protein and nucleic acld data bases with respect

to potential cancer-specific antigens which are

accessible on the cell surface. The definition of the

filter criteria which are necessary for this together

with a high throughput methodology for analysing all

P

proteins, 1f possible, form the central part of the

invention. Data mining first produces a list which 1s

P

as complete as possible of all known genes which

according to the basic principle "gene to mRNA to

protein” are examined for the presence of one or more

transmembrane domains. This 1s followed by a homology

F

search, a classification of the hits 1in tissue specific
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o
—

groups (among others tumor tissue) and an 1inspection of

—

the real existence of the mRNA. Finally, the proteins

which are identified in this manner are evaluated for
their aberrant activation in tumors, e.g. by expression

analyses and protein chemlcal procedures.

Data mining i1s a known method of identifying tumor-

associated genes. In the conventlional strategies,

—

however, transcriptoms of normal tissue libraries are

usually subtracted electronically from tumcr tissue

libraries, with the assumption that the remaining genes

are tumor-specific (Schmitt et al., Nucleic Acids Res.
27:4251-60, 1999; Vasmatzis et al., Proc. Natl. Acad.
Sci. USA. 95:300-4, 1998; Scheurle et al., Cancer Res.
00:4037-43, 2000).

The concept of the invention, however, 1s Dbased on

utilizing data mining for electronically extracting all

genes coding for cancer specific antigens which are

accessible on the cell surfaces and then evaluating

salid genes for ectopic expression 1in tumors.

The invention thus relates 1n one aspect to a strategy

—

for identifyving genes differentially expressed 1n

p——

tumors. Said strategy combines data mining of public

sequence libraries (“"in silico”) with  subsequent
evaluating laboratory—-experimental (“wet bench”)
studiles.

According to the invention, a combined strategy based

F
-

on different bioinformatic scripts enabled new genes

r—

codling for cancer specific antigens which are

accessible on the <cell surfaces to be 1dentified.
According to the invention, these tumor-assoclated

genes and the genetic products encoded thereby were

identified and provided independently of an immunogenic

action.

The tumor—-associated antigens 1identified according to
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the invention have an amino acid sequence encoded by a

nucleic acid which 1s selected from the group

consisting of (a) a nucleic acld which comprises a

nucleic acid seqguence selected from  the group
consisting of SEQ ID NOs: 1, 5, 9, 13, 17, 21, 25, 29,
33, 37, 41, 45, 49, 53, 57, 61, 65, ©9, 73, 717, 81, 85,
89, 93, 97, 101, 105, 109, 113, 117, 121, 125, 129,
133, 137, 141, 145, 149, 153, 157, 1lel, 165, 169, 173,
175, 179, 183, 187, 191, 195, 199, 203, 207, 211, 215,
219, 223, 227, 231, 235, 239, 243, 247, 231, 255, 2359,
263, 267, 269, 271, 273, 275, 277, 279, 309 of the

sequence 1listing, a part or derivatilive thereof, (b) a

P

nucleic acid which hybridizes with the nucleic acid ot

(a) under stringent conditions, (c) a nucleic acid

P

which is degenerate with respect to the nucleilc acid of

(a) or (b), and (d) a nucleic acid which 1s

gli——

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 1s selected
‘rom the group consisting of SEQ ID NOs: 1, 5, 9, 13,
17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61, 65, 69,
73, 77, 81, 85, 8%, %3, 97, 101, 105, 109, 113, 117,
121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 1le1l,
165, 169, 173, 175, 179, 183, 187, 191, 195, 199, 203,
207, 211, 215, 219, 223, 227, 231, 235, 239, 243, 247,
251, 255, 259, 263, 2067, 269, 271, 273, 275, 2717, 279,

P

309 of the sequence listing. 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: 2,60, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 50,
54, 58, 62, oo, 70, 74, 78, 82, 8¢, 90, 94, 98, 10Z,
106, 110, 114, 118, 122, 126, 130, 134, 138, 142, 140,
150, 154, 158, 162, 1le6e, 170, 174, 176, 180, 184, 188,
192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232,
236, 240, 244, 248, 252, 256, 200, 264, 208, 270, 272,
274, 276, 278, 280 to 308, 310 of the seqgquence 1listing,

grin.

a part or derivative thereof.




10

15

20

25

30

39

CA 02539837 2006-03-22

y——
o

The present invention generally relates to the use of

tumor-associated antigens identified according to the

p—n

invention or of parts thereof, of nucleic acids coding

therefor or of nucleic acids directed against said

coding nucleic acids or of antibodies directed against

the tumor-associated antigens i1dentified according to

the invention or parts thereof for therapy and

diagnosis. This utilization may relate to 1individual

P

but also to combinations of two or more of these

antigens, functional fragments, nucleic acids,

antibodies, etc., 1n one embodiment also in combination

with other tumor-associated genes and antigens for

diagnosis, therapy and progress control.

ﬁ
—

The property of the tumor-associated antigens

identified according to the invention that they are

localized on or at the cell surface qualifies them as

suitable targets or means for therapy and diagnosis.

pr——

Especially suitable for this 1s a part of the tumor-

associated antigens identified according to the

invention which corresponds to the non-transmembrane

P

portion, in particular the extracellular portion of the

ity

antigens, or 1s comprised thereof. Therefore, according

"

to the invention, a part of the tumor-associated

antigens identified according to the 1invention which

corresponds to the non-transmembrane portion of the

F

antigens or is comprised thereof, or a corresponding

part of the nucleic acids coding for the tumor-

assoclated antigens identified according to  the

invention is preferred for therapy or diagnosis.

Similarly, the use of antibodies is preferred which are

directed against a part of the tumor-associated

antigens identified according to the invention which

corresponds to the non-transmembrane portion of the

antigens or 1s comprised thereof.

Preferred diseases for a therapy and/or diagnosils are

F

those in which one or more of the tumor-associated
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antigens identified according to the 1nvention are

selectively expressed or abnormally expressed.

The invention also relates to nucleic acids and genetic
products which are expressed 1n association with a
tumor cell and which are produced by altered splicing

g
—

(splice variants) of genes or by altered translation

—

with wutilization of alternative open reading frames.

Said nucleic acids comprise the sequences according to
SEQ ID NOs: 1, 5, 9, 13, 17, 21, 25, 29, 33, 37, 41,
45, 49, 53, 57, ©1, 65, 9, 73, 77, 81, 85, 89, 93, 97,
101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141,
145, 149, 153, 157, 1lel, 165, 169, 173, 175, 179, 183,
187, 191, 195, 199, 203, 207, 211, 215, 219, 223, 227,
231, 235, 239, 243, 247, 251, 255, 259, 263, 267, 26839,
271, 273, 275, 277, 279, 309 of the sequence listing.
Furthermore, the genetic products comprise all
sequences according to SEQ ID NOs: 2,0, 10, 14, 18, 22,
26, 30, 34, 38, 42, 46, 50, 54, 58, 62, 66, 70, 74, 78,
82, 8¢, 90, 94, 98, 102, 106, 110, 114, 118, 122, 1Z2¢,
130, 134, 138, 142, 14d4e¢, 150, 154, 158, 162, 166, 170,
174, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 250,
260, 264, 208, 270, 272, 274, 276, 278, 280 to 308, 310

P

of the sequence 1listing. The splice wvariants of the

invention can be used according to the 1invention as

targets for diagnosis and therapy of tumor diseases.

P

Very different mechanisms may cause splice variliants to

be produced, for example

— utilization of wvariliable transcription 1nitiation
sites

~ utilization of additional exons

-y

- complete or 1incomplete splicing out of single or

TWO Or more exons,

= splice regulator sequences altered via mutation

P
pam

(deletion or generation of new donor/acceptor

sequences),

— incomplete elimination of 1ntron sequences.
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p—

Altered splicing of a gene results 1n an altered

P

transcript sequence (splice wvariant). Translation of a

splice wvariant in the region of 1ts altered sequence

results in an altered protein which may be distinctly

different 1in the structure and function <from the
original protein. Tumor-associated splice variliants may
produce tumor—-associlated transcripts and tumor-

associated proteins/antigens. These may be utilized as

molecular markers both for detecting tumor cells and

-y -

for therapeutic targeting of tumors. Detection of tumor

cells, for example 1in blood, serum, bone marrow,
sputum, bronchial lavage, bodily secretions and tissue
biopsies, may be carried  out according to the

g g

invention, for example, after extraction of nucleic

acids by PCR amplification with splice variant-specific

oligonucleotides. According to the 1invention, all

P

sequence-dependent detection systems are suitable for

detection. These are, apart from PCR, for example gene
chip/microarray systems, Northern blot, RNAse
protection assays (RDA) and others. All detection

systems have 1in common that detection 1is based on a

specific hybridization with at least one splice
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 varilant. Said antibodies may be

prepared by using for i1mmunization peptides whilch are

specific for sald splice variliant. Sultable for

immunization are particularly the amino acids whose

P
—

cpitopes are distinctly different from the wvariant(s)

of the genetic product, which 1s (are) preferably

produced in healthy cells. Detection of the tumor cells

with antibodies may be carried out here on a sample

isolated from the patient or as 1maging with

intravenously administered antibodies.

In addition to diagnostic usability, splice wvariants

having new or altered epltopes are attractive targets
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for immunotherapy. The epitopes of the invention may be

utilized for targeting therapeutically active

monoclonal antibodies or T lymphocytes. In passive
immunotherapy, antibodies or T lymphocytes which

recognilze splice variant-specific epltopes are

P

adoptively transferred here. As 1n the case of other

antigens, antibodies may be generated also by using

F

standard technologies (immunization of animals, panning

strategies for 1isolation of recombinant antibodies)

with wutilization of polypeptides which 1include these

epitopes. Alternatively, 1t 1s possible to utilize for

immunization nucleic acids coding for oligo- or
polypeptides which contain said epitopes. Various
techniques for 1in vitro or 1n vivo generation of

eplitope-specific T lymphocytes are known and have been

described 1n detail (for example Kessler JH, et al.

2001, Sahin et al., 1997) and are 1likewise based on

utilizing oligo- or polypeptides which contain the

splice variant-specific epitopes or nucleic acids

coding for said oligo- or polypeptides. Oligo- or

polypeptides which contain the splice variant-specific

epltopes or nuclelc acids coding for said polypeptides

may also be used for utilization as pharmaceutically
active substances 1n active i1mmunotherapy (vaccination,

vaccine therapy) .

-~

The aberrant expression of genes 1n tumor cells also

can be due to an altered methylation pattern of theilr
promoters (De Smet C et al., Mol. Cell Biol.
24 (11) :4781-90, 2004; De Smet C et al., Mol. Cell Biol.
19(11) :7327-35, 1999; De Smet C et al., Proc. Natl.
Acad. Sci. U S A, 93(14) :7149-53, 19906) . These

differences 1n methylation can be used as indirect

—

markers for the condition of the respective gene

changed 1n the tumor. Accordingly, the 1ncrease or

P

decrease o0of Dbase methylations within the promoter

region can be used for diagnostilc purposes.

In one aspect, the invention relates to a
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pharmaceutical composition comprising an agent which
recognizes the tumor-associated antigen 1dentified

according to the invention and which 1s preferably

selective for cells which have expression or abnormal

pr—

expression of a tumor-associated antigen identified

according to the invention. In particular embodlments,

P

sald agent may cause induction of cell death, reduction

in cell growth, damage to the cell membrane or

secretion of c¢ytokines and preferably have a tumor-
inhibiting activity. In one 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 1s an

antibody which binds selectively to the  tumor-
associlated antigen, in particular a complement-

activated antibody which binds selectively to the

tumor-associated antigen. In a further embodiment, the

agent comprises two or more agents which each

selectively recognize different tumor—-associated

F

antigens, at least one of which 1s a tumor-associated

antigen ildentified accordlng to the invention.

Recognition needs not be accompanied directly with

*

inhibition of activity or expression of the antigen. In

P

this aspect of the invention, the antigen selectilvely

limited to tumors preferably serves as a label for

r—
p——

recruiting effector mechanisms to this specific

location. In a preferred embodiment, the agent 1s a
cytotoxic T lymphocyte which recognizes the antigen on

an HLA molecule and lyses the cell labeled i1n this way.

In a further embodiment, the agent 1s an antibody which

binds selectively to the tumor-associated antigen and

F
p—

thus recruilits natural or artificial effector mechanisms

to said cell. In a further embodiment, the agent 1s a T

gpr—
anat

fector functions of

helper lymphocyte which enhances e:

other cells specifically recognizing said antigen.

-

In one aspect, the invention relates to a

pharmaceutical composition comprising an agent which

inhibits expression or activity of a tumor-associlated
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antigen identified according to the 1invention. 1In a

preferred embodiment, the agent 1s an antisense nucleilc

acid which hybridizes selectively with the nucleic acid

coding for the tumor-associated antigen. In a further

embodiment, the agent 1s an antibody which binds

selectively to the tumor-associated antlgen. In a
further embodiment, the agent comprises TwO Or more

agents which each selectively 1inhibilt expression or

activity of different tumor-associlated antigens, at

gp—

least one of which 1is a tumor-associated antigen

identified according to the i1nvention.

-

The activity of a tumor-associated antigen 1identified

F
p—

according to the invention can be any activity of a

protein or a peptide. Thus, the therapeutic and
diagnostic methods according to the i1invention can also
aim at inhibiting or reducing this activity or testing

this activity.

The invention furthermore relates to a pharmaceutical

composition which comprises an agent which, when

fr—

administered, selectively 1ncreases the amount  of

complexes between an HLA molecule and a peptide epitope

from the tumor—-associlated antigen 1identified according

to the invention. In one embodliment, the agent

comprises one or more components selected from the

-

group consisting of (1) the tumor-associated antigen or

a part thereof, (11) a nucleic acid which codes for

—

said tumor-associated antigen or a part thereof, (11i1)

a host «cell which expresses said tumor-associated

F

antigen or a part thereof, and (1v) 1solated complexes

between peptide epitopes from said tumor-—-associated

antigen and an MHC molecule. In one embodiment, the

agent comprises two or more agents which each

_

selectively 1ncrease the amount of complexes between

-
p—

MHC molecules and peptide epitopes of different tumor-

F

assoclated antigens, at least one of which 1s a tumor-

assoclated antigen identified according to the

invention.
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The invention furthermore relates to a pharmaceutical

composition which comprises one or more components

P

selected from the group consisting of (1) a tumor-

assoclated antigen identified according to the

invention or a part thereof, (11) a nucleic acid which

F

codes for a tumor-associated antigen identified

p

according to the invention or for a part thereof, (111)

an antibody which binds to a tumor-associated antigen

identified according to the invention or to a part

F

thereof, (1V) an antisense nuclelc acid which

hybridizes specifically with a nucleic acid coding for

a tumor-associlated antigen identified according to the

invention, (v) a host cell which expresses a tumor-
assoclated antigen ldentified according to the
invention or a part thereof, and (vi) isolated

complexes between a tumor-associated antigen identified

p—

according to the invention or a part thereof and an HLA

molecule.

A nucleic acid coding for a tumor-associlated antigen

identified according to the invention or for a part

thereof may be present in the pharmaceutical

composition 1n an expression vector and functionally

linked to a promoter.

F
—

A host cell present 1n a pharmaceutical composition of

the inventlon may secrete the tumor-assoclated antigen

or the part thereof, express 1t on the surface or may
additionally express an HLA molecule which binds to
sald tumor-assocliated 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-

assocliated antigen or the part thereof in a recombinant

manner. The host cell 1s preferably nonproliferative.

In a preferred embodiment, the host cell is an antigen-

presenting cell, 1n particular a dendritic cell, a

monocyte or a macrophage.
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p—

An antibody present in a pharmaceutical composition of

the invention may be a monoclonal antibody. In further
embodiments, the antibody is a chimeric or humanized

antibody, a fragment of a natural antibody or a

synthetic antibody, all of which may be produced by

combinatory technigues. The antibody may be coupled to

a therapeutically or diagnostically useful agent.

An antisense nucleic acid present 1n a pharmaceutical

P
Pl

composition of the invention may comprilise a sequence of
6-50, 1in particular 10-30, 15-30 and 20-30, contiguous

pr—

nucleotides of the nucleic acid coding for the tumor-

assoclated antigen identified according to the

invention.

-

In further embodiments, a tumor-—-assoclated antigen,

provided by a pharmaceutical composition of the

invention either directly or wvia expression of a

nucleic acid, or a part thereof binds to MHC molecules

on the surface of cells, said binding preferably

causing a cytolytic response and/or inducing cytokine

release.

P

A pharmaceutical composition of the 1i1invention may

comprise a pharmaceutically compatible carrier and/or

an adjuvant. The adjuvant may be selected from saponin,

GM-CSF, CpG oligonucleotides, RNA, a cytokine or a

chemokilne. A pharmaceutical composition of the

pre——
p—

invention 1s preferably used for the treatment of a

disease characterized Dby selective expression O0Or

abnormal expression of a tumor-assoclated antigen. In a

preferred embodiment, the disease 1s cancer.

The invention furthermore relates to methods of

treating, diliagnosing or monlitoring, 1.e. determining

the regression, progression and/or onset of, a disease

characterized by expression or abnormal expression of

F

one of more tumor-assoclated antigens.
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In one embodiment, the methods of treatment according

to the invention comprise administering a

F

pharmaceutical composition of the invention.

The methods of diagnosing and/or methods of monitoring

P

according to the invention generally concern the use of

means for the detection and/or the determination and/or

P

the monitoring of the quantity of (1) a nuclelc acid,

which codes for the tumor-assoclated antigen, or a part

thereof and/or (ii) the tumor-associated antigen or a

P

part thereof and/or (iii) an antibody against the

F

tumor—-associated antigen or a part thereof and/or (iv)

cytotoxic or T helper lymphocytes, which are specific

| —_—

“or the tumor—-associated antigen or a part thereof, 1in

a biologic sample isolated from a patient.

F
e

In one aspect, the invention relates to a method of

diagnosing a dilisease characterized by expression oOr

abnormal expression of a tumor-assoclated antigen

identified according to the invention. The method

comprises (1) detection of a nuclelc acilid which codes

for 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-associated antigen or to a part

thereof and/or (iv) detection of cytotoxic or T helper

lymphocytes which are specific for the tumor-associated

antigen or for a part thereof 1n a biological sample

1solated from a patient. In particular embodiments,

detection comprises (1) contacting the biological

sample with an agent which binds specifically to the

nucleic acid coding for the tumor-associated antigen or

to the part thereof, to said tumor-assocliated antigen

F

or sald part thereof, to the antibody or to cytotoxic

or T helper lymphocytes specific for the tumor-

associated antigen or parts thereof, and (ii) detecting

F

the formation o©of a complex between the agent and the

nucleic acld or the part thereof, the tumor-associated
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e d
e

antigen or the part thereof, the antibody or the

cytotoxic or T helper lymphocytes. In one embodiment,

the disease 1s characterized by expression or abnormal

expression of two or more different tumor-associated

F

antigens and detection comprises detection of two or

more nucleic acids coding for said two oOr more

different  tumor-associated  antigens or of parts

o= r—
—

thereof, detection of two or more different tumor-

g r-
P

assoclated antigens or of parts thereof, detection of

two or more antibodies bilinding to sailid two or more

different tumor-associliated antigens or to parts thereof

or detection of two or more cytotoxic or T helper

F

lymphocytes specific for said two or more different

tumor-associated antigens. In a further embodiment, the

biological sample isolated from the patient 1s compared

to a comparable normal biological sample.

The methods of diagnosing according to the i1nvention

F

may also utilize altered methylation patterns of the

p—

promoter region of the respective tumor-associated gene

pr—

product. The detection of such methylation patterns can

F

be performed by using methods on the basis of PCR, with

the aid of restriction enzymes or by sequencing. A test

sultable for this can be as follows: (1) extraction of

pr—

DNA from tissue samples of patients, for example using

paraffin embedded material, (2) treatment of the DNA

with bisulfite contalning reagents (i.e. as described
in Clark S.J. et al., Nucleic Acids Res. 22(15):2990-7,

—

1994), (3) amplification of DNA by means of PCR and (4)

pr——

analysis by determining the amount of sequence specific

amplification products (e.g. by means of quantitative
PCR, hybridization  techniques such as microarray
methods) .

The methods of diagnosing according to the i1invention

can concern also the use of the tumor-associated

antigens 1dentified according to the invention as

prognostic markers, 1n order to predict metastasis,

e.g. through testing the migration behavior of cells,
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and therefore a worsened course of the disease, whereby
among other things planning of a more aggressive

therapy 1s made possilble.

In a further aspect, the invention relates to a method

F

for determining regression, course or onset oI a

dlsease characterized Dby expression or abnormal

P

expression of a tumor-associated antigen 1dentified

according to the invention, which method comprises

monitoring a sample from a patient who has said disease

e,
g

or is suspected of falling i1ill with said disease, with

respect to one or more parameters selected from the

F
p—

group consisting of (i) the amount of nucleic acid

which codes for the tumor-associated antigen or of a

pl— gr—t

part thereof, (ii) the amount of the tumor—-associated

grie

antigen or a part thereof, (111) the amount oI

antibodies which bind to the tumor-assoclated antigen

#

or to a part thereof, and (iv) the amount of cytolytic

T cells or T helper cells which are specific for a

complex between the tumor-associated antigen or a part

thereof and an MHC molecule. The method preferably

comprises determining the parameter(s) in a first

sample at a first point in time and in a further sample

pr—
el

at a second point in time and 1n which the course o=

the disease 1s determined by comparing the two samples.

In particular embodiments, the disease 1s characterized

F

by expression or abnormal expression of two or more

different tumor—-assoclated antiligens and monitoring

comprises monitoring (i) the amount of two or more

F

nuclelic acids which code for said two or more different

pr——

tumor-associated antigens or of parts thereof, and/or

(1i1) the amount of said two or more different tumor-

po—  d

associated antigens or of parts thereof, and/or (iii)

ﬁ

the amount of two or more antibodies which bind to said

two or more different tumor-associated antigens or to

parts thereof, and/or (iv) the amount of two or more

.

cytolytic T cells or of T helper cells which are

specific for complexes Dbetween said two or more

' d
e

different tumor—-associated antigens or of parts thereotf
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and MHC molecules.

According to the invention, detection of a nucleic acid

P

or of a part thereof or determining or monitoring the

~ - -

amount of a nucleic acid or of a part thereof may be

carried out using a polynucleotide probe  which

hybridizes specifically to said nucleic acilid or said

part thereof or may be carried out by selective

amplification of said nucleic acid or said part

p——
>

thereof. In one embodiment, the polynucleotide probe

P

comprises a sequence of 6-50, 1n particular 10-30, 15-

30 and 20-30, contiguous nucleotides of said nucleilc

acid.

gr— s

In certain embodiments of the methods of diagnosing of

grety
p—

the invention, the promoter region or part thereof of a

nucleic acid coding for a tumor-associated antigen

identified according to the invention and being present

in the form of genomic DNA 1s selectively amplified

following treatment with a plsulfite containing

reagent. The nucleic acid 1s preferably 1solated from a

sample of a patient to be examined before treatment

with the bisulfite containing reagent. The

oligonucleotides used 1n such amplification preferably

have a sequence binding to the nucleic acid treated

with a bisulfite containing reagent and preferably are

completely complementary  thereto. Preferably, the

oligonucleotides are adapted to a different degree of

methylation of the nucleic acid and bring about

#

amplification products which can be differentiated.

gri—

According to the invention, detection of a tumor-

P

associated antigen or of a part thereof or determining

-

or monitoring the amount of a tumor-associated antigen

P

or of a part thereof may be carried out using an

antibody binding specifically to said tumor-associlated

gp—
p—t

antigen or saild part thereof.

In certain embodiments, the tumor-associated antigen to
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be detected or the part thereof 1s present 1n a complex

with an MHC molecule, 1n particular an HLA molecule.

e

According to the invention, detection of an antibody or

determining or monitoring the amount o©of antilbodies may

be carried out wusing a protein or peptide binding

specifically to said antibody.

g~

According to the 1invention, detection of cytolytic T

cells or of T helper cells or determining or monitoring

the amount of cytolytic T cells or of T helper cells

which are specific for complexes between an antigen or

a part thereof and MHC molecules may be carried out
using a cell presenting the complex between said

antigen or said part thereof and an MHC molecule.

The polynucleotide probe, the antibody, the protein or

peptide or the cell, which 1s used for detection or

determining or monitoring, 1s preferably labeled in a

detectable manner. In particular embodiments, the

detectable marker 1s a radiocactive marker or an enzymic

marker. T lymphocytes may additionally be detected by

detecting their proliferation, theilr cytokine

production, and theilr cytotoxic activity triggered by

g—

specific stimulation with the complex of MHC and tumor-

assoclated antigen or parts thereof. T lymphocytes may

also be detected via a recombinant MHC molecule or else

e

a complex of two or more MHC molecules which are loaded

F

with the particular 1mmunogenic fragment of one or more

F r
—

of the tumor-associated antigens and which can identify

the specific T lymphocytes by contacting the specific T

cell receptor.

In a further aspect, the i1nvention relates to a method

e

of treating, diagnosing or monlitoring a disease

characterized by expression or abnormal expression of a

tumor—-associated antigen 1dentified according to the
invention, which method comprises administering an

antibody which binds to sailid tumor-associated antigen
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iy

or to a part thereof and which 1s coupled to a

therapeutic or diagnostic agent. The antibody may be a
monoclonal antibody. In further embodiments, the
antibody is a chimeric or humanized antibody or a

- o
p—

fragment of a natural antibody.

The invention also relates to a method of treating a

patient having a disease characterized by expression or

gre—

abnormal expression of a tumor-assoclated antigen

identified according to the 1invention, which method

comprises (1) removing a sample containing

immunoreactive cells from said patient, (11) contacting

salid sample with a host cell expressing said tumor-

P
p——
_

associated antigen or a part thereof, under conditilions

F

which favor production of cytolytic T cells against

P

said tumor-associated antigen or a part thereof, and

(1iii) introducing the «cytolytic T cells 1nto the
patient 1in an amount suitable for lysing <cells
expressing the tumor-assocliated antigen or a part

thereof. The invention likewilise 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 receilve the desired

specificity and, as under (111), may be introduced into

the patient.

In one embodliment, the host cell endogenously expresses

an HLA molecule. In a further embodiment, the host cell

recombinantly expresses an HLA molecule and/or the

tumor-associated antigen or the part thereof. The host

cell 1is preferably nonproliferative. In a preferred
embodiment, the host cell 1s an antigen-presenting
cell, in particular a dendritic cell, a monocyte or a

macrophage.

In a further aspect, the invention relates to a method

of treating a patient having a disease characterized by

F

expression or abnormal expression of a tumor-associated

antigen, which method comprises (1) 1i1dentifying a
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nucleic acid which codes for a tumor-associated antigen
identified according to the 1invention and which 1s
expressed by cells associated with said disease, (11)
transfecting a host cell with said nuclelc acid or a

amdd

part thereof, (iii) culturing the transfected host cell

—
e

for expression of said nucleic acid (this 1s not

obligatory when a high rate of transfection 1s

obtained), and (iv) introducing the host cells or an

extract thereof into the patient 1n an amount suitable
for increasing the 1mmune response to the patient’s

cells associated with the disease. The method may

further comprise identifying an MHC molecule presenting

pr——

the tumor-associated antigen or a part thereof, with

the host cell expressing the 1dentified MHC molecule

and presenting said tumor-associated antigen or a part

thereof. The 1immune response may comprlse a B cell

response or a T cell response. Furthermore, a T cell

response may comprise production of cytolytic T cells

and/or T helper cells which are specific for the host

cells presenting the tumor-associated antigen or a part

for cells of the patient which

el

thereof or specific

express said tumor-assoclated antigen or a part
thereof.

The invention also relates to a method of treating a

disease characterized by expression or abnormal

F

expression of a tumor-associated antigen 1dentified

according to the invention, which method comprises (1)

ﬁ
—

identifying cells from the patient which express

pr——

abnormal amounts of the tumor-associated antigen, (i1)

F

isolating a sample of said cells, (111) culturing said

cells, and (iv) introducing said cells into the patient

in an amount sulitable for triggering an lmmune response
to the cells.

Preferably, the host cells wused according to the

invention are nonproliferative or are rendered

nonproliferative. A disease characterized by expression

priden

or abnormal expression of a tumor-associated antigen 1is
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in particular cancer.

The present 1nvention

aclild selected from

- 72717 -

furthermore relates to a nucleilc

the group consisting of (a) a

nucleic aclid which comprises a nucleic acid seguence

selected from the group consisting of SEQ ID NOs: 1, 5,
9, 13, 17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, 61,
o5, ©%9, 73, 77, 81, 85, 89, 93, 97, 101, 105, 109, 113,
117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157,
161, 165, 169, 173, 175, 179, 183, 187, 191, 195, 199,
203, 207, 211, 215, 219, 223, 227, 231, 235, 239, 243,
2477, 251, 255, 259, 203, 267, 269, 271, 273, 275, 277,
279, 309 of the sequence listing, a part or derivative

thereof, (b)

nucleic acid of (a)

under stringent conditions,

a nuclelic acid which hybridizes with the

(Cc) a

nucleic acid which 1s degenerate with respect to the

(a)

nucleilic acid of

which 1s complementary to the nuclelic acid of

(d) a nucleic aczid

(b)

or (b), and

p——

(a),

or (c). The 1nvention furthermore relates to a nucleic
acid, which «codes for a protein or ©polypeptide
comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 2,6, 10, 14, 18, 22,
20, 30, 34, 38, 42, 46, 50, 54, 58, 02, 6o, 70, 74, 8,
s2, 8o, 90, 94, 98, 102, 106, 110, 114, 118, 122, 126,
130, 134, 138, 142, 146, 150, 154, 158, 162, 1le6o6, 170,
174, 170, 180, 184, 188, 192, 196, 200, 204, 208, 212,
216, 220, 224, 228, 232, 236, 240, 244, 248, 252, 250,
260, 264, 2068, 270, 272, 274, 276, 278, 280 to 308, 310

P

In a further aspect,

*

sequences o©of nucleic

sequences may be

preferably

selective expression of

further

In a

recombinant nucleic acid molecule,

RNA molecule,

of the sequence listing, a

1n an expression vector, and thus

aspect,

which comprises

F

part or derivative thereof.

the i1nvention relates to promoter

invention. These

acids of the

functionally 1linked to another gene,

ensure

sald gene 1n appropriate cells.

the 1nvention relates to a

1n particular DNA or

a nucleic acid of the
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invention.

The invention also relates to host cells which contain

a nucleic acid of the i1nvention or a recombinant

nucleic acid molecule comprising a nucleic acid of the

invention.

The host cell may also comprise a nuclelc acid codlng

for a HLA molecule. In one embodiment, the host cell

endogenously expresses the HLA molecule. In a further

embodiment, the host cell recombinantly expresses the

gir——

HLA molecule and/or the nucleic acid of the invention

P
—

or a part thereof. Preferably, the host cell 1is

nonproliferative. In a preferred embodlment, the host
cell is an antigen-presenting cell, 1n particular a

dendritic cell, a monocyte or a macrophage.

In a further embodiment, the 1invention relates to

oligonucleotides which hybridize with a nucleic acid

identified according to the invention and which may be

used as genetic probes or as Yantisense” molecules.

Nucleic acid molecules 1in the form of oligonucleotide

primers or competent samples, which hybridize with a

nucleic acid identified according to the 1nvention or

i g

parts thereof, may be used for finding nucleic acids

which are homologous to said nuclelc acid identified

according to the invention. PCR amplification, Southern

pr—

and Northern hybridization may be employed for findiling

homologous nucleic acids. Hybridization may be carried

out under low stringency, more preferably under medium

stringency and most preferably under high stringency

conditions. The term Y“stringent conditions” according

to the invention refers to conditions which allow

specific hybridization between polynucleotides.

In a further aspect, the invention relates to a protein

or polypeptide which 1s encoded by a nucleic acid

selected from the group consisting of (a) a nucleic

acid which comprises a nucleic acld sequence selected
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from the group consisting of SEQ ID NOs: 1, 5, 9, 13,
17, 21, 25, 29, 33, 37, 41, 45, 49, 53, 57, ©l, 65, 069,
73, 77, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117,
121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
165, 169, 173, 175, 179, 183, 187, 191, 195, 199, 203,
207, 211, 215, 219, 223, 227, 231, 235, 239, 243, 247,
251, 255, 259, 263, 267, 269, 271, 273, 275, 271, 219,

309 of the sequence 1listing, 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 nuclelc acid of (a), (b)

or (c). In a preferred embodiment, the 1nvention

relates to a protein or polypeptide which comprises an

N

amino acid sequence selected from the group consisting
of SEQ ID NOs: 2,6, 10, 14, 18, 22, 26, 30, 34, 38, 42,
46, 50, 54, 58, 62, 60, 70, 74, 778, 82, 86, 90, 94, 98,
102, 106, 110, 114, 118, 122, 12¢, 130, 134, 138, 142,
146, 150, 154, 158, 162, 160, 170, 174, 176, 180, 184,
188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228,
232, 236, 240, 244, 248, 252, 256, 260, 204, 2608, 270,
272, 274, 276, 278, 280 to 308, 310 of the sequence

listing, a part or derivative thereof.

L~

In a further aspect, the 1nvention relates to an

-

immunogenic fragment of a tumor-assoclated antigen

identified according to the invention. Said fragment

preferably binds to a human HLA receptor or to a human

”
—

antibody. A fragment of the 1invention preferably

comprises a sequence of at least 6, 1n particular at
least 8, at 1least 10, at 1least 12, at 1least 15, at

least 20, at least 30 or at least 50, amino acids.

In a further aspect, the i1nvention relates to an agent
which binds to a tumor-associated antigen 1dentified

according to the invention or to a part thereof. In a

preferred embodiment, the agent 1s an antibody. In

further embodiments, the antibody 1s a chimeric, a
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humanized antibody or an antibody produced by

P

combilnatory techniques or 1s a fragment of an antibody.

Furthermore, the 1nvention relates to an antibody which

pinds selectively to a complex of (1) a tumor-

assoclated antigen identified according to the

_

invention or a part thereof and (ii) an MHC molecule to

which said tumor—-associated antigen identified

according to the invention or said part thereof binds,

with said antibody not binding to (i) or (ii) alone. An

N

antibody of the invention may be a monoclonal antibody.

In further embodiments, the antibody 1is a chimeric or

humanized antibody or a fragment of a natural antibody.

The 1invention furthermore relates to a conjugate

F

between an agent of the invention which binds to a

tumor-associated antigen identified according to the

g p—

1nvention or to a part thereof or an antibody of the

1nvention and a therapeutic or diagnostic agent. In one
embodlment, the therapeutic or diagnostic agent 1is a

toxin.

In a further aspect, the i1nvention relates to a kit for

detecting expression or abnormal expression of a tumor-

assoclated antigen identified according to the

invention, which kit comprises agents for detection (i)

of the nucleic acid which codes for the tumor-

- pr——

assoclated antigen or of a part thereof, (ii) of the

g— gp—
p—

tumor—-associated antigen or of a part thereof, (iii) of

antibodles which bind to the tumor-associated antigen

ﬁ

or to a part thereof, and/or (iv) of T cells which are

r~ |
P

1c for a complex between the tumor-associated

speci:

P

antigen or a part thereof and an MHC molecule. In one

embodliment, the agents for detection of the nucleic

- po—

acld or the part thereof are nucleic acid molecules for

F

selective amplification of said nucleic acid, which

comprilse, in particular a sequence of 6-50, 1n
particular 10-30, 15-30 and 20-30, contiguous

nucleotides of said nucleic acid.
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Detailed description of the invention
According to the invention, genes are described which

are expressed in tumor cells selectively or aberrantly

and which are tumor-associated antigens.

According to the invention, these genes or thear

derivatives are preferred target structures for
therapeutic approaches. Conceptionally, sald
therapeutic apprcocaches may aim at 1nhibiting the

activity of the selectively expressed tumor-assoclated

genetic product. This 1s wuseful, 1f said aberrant
respective selective expression 1S functionally
important in tumor pathogenecity and 1f 1ts ligation 1s

accompanied by selective damage of the corresponding

cells. Other therapeutic concepts contemplate tumor-

P

associated antigens as labels which recruit effector

mechanisms having cell-damaging potential selectively

pr—

to tumor cells. Here, the function of the target

F

molecule itself and its role 1n tumor development are

totally irrelevant.

AV IR e

Derivative” of a nucleic acid means according to the

1nvention that single or multiple nucleotide
substitutions, deletions and/or additions are present

in said nucleic acid. Furthermore, the term

“derivative” also comprises chemical derivatization of

a nucleic acid on a base, on a sugar or on a phosphate

of a nucleotide. The term “derivative” also comprises
nucleic acids which contain nucleotides and nucleotide

analogs not occurring naturally.

According to the 1nvention, a nucleic acid 1is

preferably deoxyribonucleic acid (DNA) or ribonucleilc

acid (RNA). Nucleic acids comprise according to the
invention genomic  DNA, cDNA, mRNA, recombinantly
produced and chemically synthesized molecules.

According to the invention, a nucleic acid may be

present as a single-stranded or double-stranded and
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linear or covalently circularly closed molecule.
The nucleic acids described according to the invention

have preferably been 1isolated. The term “isolated

nucleic acid” means according to the invention that the

nucleic acid was (i) amplified in vitro, for example by

polymerase chain reaction (PCR), (11) recombinantly

pr—— )

produced by cloning, (i11) purifilied, for example by

cleavage and gel-electrophoretic fractionation, or (1v)

synthesized, for example Dby chemical synthesis. An
isolated nucleic acid 1s a nucleic acid which 1s

avallable for manipulation by recombinant DNA

techniques.

A nucleic acid 1s “complementary” to another nucleic

-

acid 1f the two sequences are capable of hybridizing

and forming a stable duplex with one another, with

hybridization preferably being carried out under

conditions which allow specific hybridization between

polynucleotides (stringent conditions) . Stringent

conditions are described, for example, 1n Molecular

Cloning: A Laboratory Manual, J. Sambroock et al.,

Editors, 2nd Edition, Cold Spring Harbor Laboratory
press, Cold Spring Harbor, New York, 1989 or Current

Protocols in Molecular Biology, F.M. Ausubel et al.,

ﬂ-

Inc., New York and refer,

Editors, John Wiley & Sons,

for example, to hybridization at 65°C in hybridization
buffer (3.5 X SSC, 0.02% Ficoll, 0.02%
polyvinylpyrrolidone, 0.02% bovine serum albumin,
2.5 mM NaH,PO, (pH 7), 0.5% S8SDS, 2 mM EDTA). SSC is
0.15 M sodium chloride/0.15 M sodium citrate, pH 7.

After hybridization, the membrane to which the DNA has

been transferred 1s washed, for example, 1n 2 x SSC at
room temperature and then in 0.1-0.5 x SSC/0.1 x SDS at

temperatures of up to 68 C.

According to the invention, complementary nucleic acids
have at least 40%, 1n particular at least 50%, at least
c0%, at least 70%, at least 80%, at 1least 90% and
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preferably at least 95%, at least 98% or at least 99%,

identical nucleotides.

Nucleic acids coding for tumor-assoclated antigens may,

according to the invention, be present alone or 1in

combination with other nucleic acids, 1n particular

heterologous nucleic acids. In preferred embodiments, a

nucleic acid 1is functionally linked to expression
control sequences or regulatory sequences which may be
homologous or heterologous with respect to said nucleic

acid. A codling seguence and a regulatory sequence are

Y\

functionally” linked to one another, 1f they are

covalently 1linked to one another 1n such a way that

i

expression or transcription of said codlng seqguence 1S

F

under the control or under the 1nfluence of said

— st

regulatory sequence. If the codling sequence 1s to be

translated 1into a functional protein, then, with a

regulatory sequence functionally linked to said coding

F

sequence, induction of said regulatory sequence results

in transcription of said c¢oding sequence, without

causing a frame shift 1n the coding sequence or said

pr—

coding sequence not belng capable of being translated

into the desired proteln or peptide.

The term “expression control sequence” or “regulatory
sequence” comprises according to the inventilon
promoters, enhancers and other control elements which

p—
p—

regulate expression o) a gene. In particular

embodiments of the 1nvention, the expression control

F
—

sequences can be regulated. The exact structure of

regulatory sequences may vary as a function of the
specles or cell tvpe, but generally comprises

S5'untranscribed and 5S’untranslated seqguences which are

involved 1in initiation of transcription and
translation, respectively, such as TATA box, capping

sequence, CAAT sequence, and the like. More

specifically, 5’untranscribed regulatory sequences

comprise a promoter region which 1ncludes a promoter

sequence for transcriptional control of the
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functionally linked gene. Regulatory sequences may also

comprise enhancer sequences or upstream activator

seguences.

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,

however, the promoters of the tumor-associated genetic

products illustrated herein may, according to the

invention, be combined with any other genes. This

allows the selective activity of these promoters to be

utilized.

According to the 1nvention, a nucleilc acid may

furthermore be present 1n combination with another

nucleic acid which codes for a polypeptide controlling

P

secretion of the protein or polypeptide encoded by said

nucleic acid from a host <cell. According to the

invention, a nucleic acid may also be present 1in

combination with another nucleilc acid which codes for a

polypeptide causing the encoded protein or polypeptide

P

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

'

compartmentalized into particular organelles of said
cell.

In a preferred embodiment, a recomblnant DNA molecule

is according to the 1invention a vector, where

appropriate with a promoter, which controls expression

of a nucleic acid, for example a nucleic acid coding
for a tumor-associated antigen of the 1invention. The

term “vector” 1s used here 1n 1ts most general meaning

and comprises any intermediary vehicle for a nucleilc

acid which enables said nucleilc acid, for example, to
be introduced into prokaryotic and/or eukaryotic cells

and, where appropriate, to be integrated into a genome.

Vectors of this kind are preferably replicated and/or
expressed in the cells. An intermediary vehicle may be

adapted, for example, to the use in electroporation, 1n

bombardment with microprojectiles, in liposomal
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P P
—

administration, in the transfer with the aid of

agrobacteria or in insertion via DNA or RNA viruses.
Vectors comprise plasmids, phagemids, bacteriophages or

viral genomes.

The nucleic acids coding for a tumor-associated antigen

identified according to the invention may be used for

transfection of host cells. Nucleic acids here mean

both recombinant DNA and RNA. Recombinant RNA may be

prepared by in-vitro transcription of a DNA template.

Furthermore, it may be modified by stabilizing

sequences, capping and polyadenylation prior  to

application. According to the invention, the term "“host

cell” relates to any cell which can be transformed or

transfected with an exogenous nucleic acid. The term
“host <cells” comprises according to the 1invention
prokaryotic (e.g. E. coli) or eukaryotic cells (e.qg.

dendritic cells, B cells, CHO cells, COS cells, Kb56Z

cells, vyeast cells and 1insect <cells). Particular

preference 1is given to mammalian cells such as cells

from humans, mice, hamsters, pilgs, goats, primates. The

P

cells may be derived from a multiplicity of tissue

types and comprise primary cells and <cell 1lines.

Specific examples comprise keratinocytes, peripheral

pre——

blood leukocytes, stem cells of the bone marrow and

embryonic stem cells. In further embodiments, the host
cell 1s an antigen-presenting cell, 1n particular a
dendritic cell, monocyte or a macrophage. A nucleic

F
—

acid may be present 1in the host cell 1n the form of a

F

single copy or of two or more copiles and, 1n one

embodiment, 1s expressed 1n the host cell.

According to the invention, the term “expression” 1s

used in 1its most general meaning and comprises the

r—

production of RNA or of RNA and protein. It also

comprises partial exXpression of nucleic acilds.

Furthermore, expression may be carried out transiently

or stably. Preferred expression systems 1in mammalian

cells comprise pcDNA3.1 and pRc/CMV (Invitrogen,
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Carlsbad, CA), which contain a selective marker such as

a gene imparting resistance to G418 (and thus enabling

stably transfected cell lines to be selected) and the

enhancer-promoter sequences of cytomegalovirus (CMV).

In those cases of the i1invention 1n which an HLA

molecule presents a tumor-associated antigen or a part

g

thereof, an expression vector may also comprise a

nucleic acid seqgquence 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

F

part thereof, or both nucleic acids may be present on

different expression vectors. In the latter case, the

two expression vectors may be cotransfected into a

cell. If a host cell expresses neither the tumor-

-

assocliated antigen or the part thereof nor the HLA

molecule, both nucleic acids coding therefor are

transfected into the cell either on the same expression

P
p—

vector or on different expression vectors. If the cell

already expresses the HLA molecule, only the nucleic

acid sequence coding for the tumor-associated antigen

glr—

or the part thereof can be transfected into the cell.

P
—

The 1nvention also comprises kits for amplification of

a nucleilc acid coding for a tumor-associated antigen.

Jr—
.

Such kits comprise, for example, a pair of

amplification primers which hybridize to the nucleic

acid coding for the tumor-associated antigen. The

primers preferably comprise a sequence of 6-50, in

particular 10-30, 15-30 and 20-30 contiguous

e

nucleotides of the nucleic acid and are nonoverlapping,

1n order to avold the formation of primer dimers. One

P

of the primers will hybridize to one strand of the

nucleic acid coding for the tumor-associated antigen,

and the other primer wll] hybridize to the

complementary strand 1n an arrangement which allows

—

amplification of the nucleic acid coding for the tumor-

assoclated antigen.
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“Antisense” molecules or “antisense” nucleilic acids may

be used for regulating, in particular reducing,

F

expression of a nucleic acid. The term “Yantisense

molecule” or “antisense nucleic acid” refers according

to the invention to an oligonucleotide which 1s an

oligoribonucleotide, oligodeoxyribonucleotide, modified

oligoribonucleotide or modified oligo-

deoxyribonucleotide and which hybridizes under

physiological conditions to DNA comprising a particular

gene or to mRNA of said gene, thereby 1inhibiting

pr— -
=~

transcription of said gene and/or translation of said

mRNA. According to the invention, the “antisense

molecule” also comprises a construct which contalns a

nucleic acid or a part thereof 1n reverse orientation

with respect to 1ts natural promoter. An antisense

— pr—u

transcript of a nucleic acid or of a part thereof may

form a duplex with the naturally occurring mRNA

P

speclfying the enzyme and thus prevent accumulation ot

P

or translation of the mRNA 1into the active enzyme.

Another possibility 1s the use o0of ribozymes for

inactivating a nucleic acid. Antisense ollgonucleotides

preferred according to the invention have a sequence of
6-50, 1n particular 10-30, 15-30 and 20-30, contiguous
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