
Novel immunotherapy against several Tumors including Neuronal and
Brain Tumors The present invention relates to peptides, nucleic acids
and cells for use in immunotherapeutic methods. In particular, the
present invention relates to the immunotherapy of cancer. The present
invention furthermore relates to tumor-associated cytotoxic T cell
(CTL) peptide epitopes, alone or in combination with other
tumor-associated peptides that serve as active pharmaceutical
ingredients of vaccine compositions that stimulate anti-tumor immune
responses. The present invention relates to 30 peptide sequences and
their variants derived from HLA class I and class II molecules of
human tumor cells that can be used in vaccine compositions for
eliciting anti-tumor immune responses. Background of the invention
Gliomas are brain tumors originating from glial cells in the nervous
system. Glial cells, commonly called neuroglia or simply glia, are
non-neuronal cells that provide support and nutrition, maintain
homeostasis, form myelin, and participate in signal transmission in
the nervous system. The two most important subgroups of gliomas are
astrocytomas and oligodendrogliomas, named according to the normal
glial cell type from which they originate (astrocytes or
oligodendrocytes, respectively). Belonging to the subgroup of
astrocytomas, glioblastoma multiforme (referred to as glioblastoma
hereinafter) is the most common malignant brain tumor in adults and
accounts for approx. 40% of all malignant brain tumors and approx.
50% of gliomas. It aggressively invades the central nervous system
and is ranked at the highest malignancy level (grade IV) among all
gliomas. Although there has been steady progress in their treatment
due to improvements in neuroimaging, microsurgery, diverse treatment
options, such as temozolomide or radiation, glioblastomas remain
incurable. The lethal rate of this brain tumor is very high: the
average life expectancy is 9 to 12 months after first diagnosis. The
5-year survival rate during the observation period from 1986 to 1990
was 8.0%. To date, the five-year survival rate following aggressive
therapy including gross tumor resection is still less than 10%.
Accordingly, there is a strong medical need for an alternative and
effective therapeutic method.  - 2 - Tumor cells of glioblastomas are
the most undifferentiated ones among brain tumors, so the tumor cells
have high potential of migration and proliferation and are highly
invasive, leading to very poor prognosis. Glioblastomas lead to death
due to rapid, aggressive, and infiltrative growth in the brain. The
infiltrative growth pattern is responsible for the unresectable
nature of these tumors. Glioblastomas are also relatively resistant
to radiation and chemotherapy, and, therefore, post-treatment
recurrence rates are high. In addition, the immune response to the
neoplastic cells is rather ineffective in completely eradicating all
neoplastic cells following resection and radiation therapy.
Glioblastoma is classified into primary glioblastoma (de novo) and
secondary glioblastoma, depending on differences in the gene
mechanism during malignant transformation of undifferentiated
astrocytes or glial precursor cells. Secondary glioblastoma occurs in
a younger population of up to 45 years of age. During 4 to 5 years,
on average, secondary glioblastoma develops from lower-grade
astrocytoma through undifferentiated astrocytoma. In contrast,
primary glioblastoma predominantly occurs in an older population with
a mean age of 55 years. Generally, primary glioblastoma occurs as
fulminant glioblastoma characterized by tumor progression within 3



- 7 - Since 1987, more women have died each year from lung cancer
than from breast cancer. Death rates have continued to decline
significantly in men from 1991-2003 by about 1.9% per year. Female
lung cancer death rates are approaching a plateau after continuously
increasing for several decades. These trends in lung cancer mortality
reflect the decrease in smoking rates over the past 30 years.
Treatment options are determined by the type (small cell or non-small
cell) and stage of cancer and include surgery, radiation therapy,
chemotherapy, and targeted biological therapies such as bevacizumab
(Avastine) and erlotinib (Tarceva0). For localized cancers, surgery
is usually the treatment of choice. Recent studies indicate that
survival with early-stage, non-small cell lung cancer is improved by
chemotherapy following surgery. Because the disease has usually
spread by the time it is discovered, radiation therapy and
chemotherapy are often used, sometimes in combination with surgery.
Chemotherapy alone or combined with radiation is the usual treatment
of choice for small cell lung cancer; on this regimen, a large
percentage of patients experience remission, which is long lasting in
some cases. The 1-year relative survival for lung cancer has slightly
increased from 37% in 1975-1979 to 42% in 2002, largely due to
improvements in surgical techniques and combined therapies. However,
the 5-year survival rate for all stages combined is only 16%. The
survival rate is 49% for cases detected when the disease is still
localized; however, only 16% of lung cancers are diagnosed at this
early stage. There thus remains a need for new efficacious and safe
treatment option for glioblastoma, prostate tumor, breast cancer,
esophageal cancer, colorectal cancer, clear cell renal cell
carcinoma, lung cancer, CNS, ovarian, melanoma, pancreatic cancer,
squamous cell carcinoma, leukemia and medulloblastoma and other
tumors which show an overexpression of survivin and/or the other
proteins of the present invention, enhancing the well-being of the
patients without using chemotherapeutic agents or other agents which
may lead to severe side effects. Summary of the invention In a first
aspect thereof, the present invention relates to a peptide comprising
a sequence selected from the group of SEQ ID No. 1 to SEQ ID No. 30,
or a variant thereof that is at least 85%  - 8 - homologous to SEQ ID
No. Ito SEQ ID No. 30, or a variant thereof that induces T cells
cross-reacting with said variant peptide; wherein said peptide is not
the full-length polypeptide of human survivin. Preferably, said
peptide is selected from a peptide having a specific HLAsubtype, such
as HLA-A*02 or HLA-DR. In a second aspect thereof, the present
invention relates to a nucleic acid, encoding a peptide according to
the present invention or an expression vector capable of expressing
said nucleic acid. In a third aspect thereof, the present invention
relates to a host cell comprising the nucleic acid or the expression
vector according to the present invention, wherein said host cell
preferably is an antigen presenting cell, in particular a dendritic
cell or antigen presenting cell. In a fourth aspect thereof, the
present invention relates to an in vitro method for producing
activated cytotoxic T lymphocytes (CTL), comprising contacting in
vitro CTL with antigen loaded human class I MI-IC molecules expressed
on the surface of a suitable antigen-presenting cell or an artificial
construct mimicking an antigen-presenting cell for a period of time
sufficient to activate said CTL in an antigen specific manner,
wherein said antigen is a peptide according to the present invention.



acids in length, and most typically 9 amino acids in length. T cell
epitopes that bind to MI-IC class 11 molecules are typically 12-30
amino acids in length. In the case of peptides that bind to MHC class
II molecules, the same peptide and the corresponding T cell epitope
may share a common core segment, but differ in the overall length due
to flanking sequences of differing lengths upstream of the
amino-terminus of the core sequence and downstream of its
carboxy-terminus, respectively. MHC class II receptors have a more
open conformation, peptides bound to MT-IC class II receptors are
correspondingly not completely buried in the structure of the MI-IC
class II molecule peptide-binding cleft as they are in the MHC class
I molecule peptide-binding cleft. Surprisingly this is not the case
for the peptide according to SEQ ID NO:1, as small variations in the
length of the peptide lead to an extreme decrease of activity (see
below). In humans there are three different genetic loci that encode
MI-IC class I molecules (the MT-ICmolecules of the human are also
designated human leukocyte antigens (HLA)): HLA-A, HLA-B, and LILA-C.
HLA-A*01, HLA-A*02, and 1ILA-A*11 are examples of different MHC class
I alleles that can be expressed from these loci. There are three
different loci in the human genome for MHC class II genes: HLA-DR,
HLA-DQ, and HLA-DP. MHC class II receptors are heterodimers
consisting of an alpha and a beta chain, both anchoring in the cell
membrane via a transmembrane region. HLA-DRB1*04, and HLADRB1*07 are
two examples of different MT-IC class II beta alleles that are known
to be encoded in these loci. Class II alleles are very polymorphic,
e.g. several hundred different HLA-DRB 1 alleles have been described.
Therefore, for therapeutic and diagnostic purposes a peptide that
binds with appropriate affinity to several different HLA class II
receptors is highly desirable. A peptide binding to several different
HLA class II molecules is called a promiscuous binder. As used
herein, reference to a DNA sequence includes both single stranded and
double stranded DNA. Thus, the specific sequence, unless the context
indicates otherwise, refers to the single strand DNA of such
sequence, the duplex of such sequence with its complement (double
stranded DNA) and the complement of such sequence. The term "coding
region" refers to that portion of a gene which either naturally or
normally codes for the expression product of that gene in its natural
genomic environment, i.e., the region coding in vivo for the native
expression product of the gene.  - 13 - The coding region can be from
a normal, mutated or altered gene, or can even be from a DNA
sequence, or gene, wholly synthesized in the laboratory using methods
well known to those of skill in the art of DNA synthesis. The term
"nucleotide sequence" refers to a heteropolymer of
deoxyribonucleotides. The nucleotide sequence coding for a particular
peptide, oligopeptide, or polypeptide may be naturally occurring or
they may be synthetically constructed. Generally, DNA segments
encoding the peptides, polypeptides, and proteins of this invention
are assembled from cDNA fragments and short oligonucleotide linkers,
or from a series of oligonucleotides, to provide a synthetic gene
that is capable of being expressed in a recombinant transcriptional
unit comprising regulatory elements derived from a microbial or viral
operon. The term "expression product" means the polypeptide or
protein that is the natural translation product of the gene and any
nucleic acid sequence coding equivalents resulting from genetic code
degeneracy and thus coding for the same amino acid(s). The term



- 17 - Group 2-polar, negatively charged residues and their amides
(Asp, Asn, Glu, Gin); Group 3- polar, positively charged residues
(His, Arg, Lys); Group 4--large, aliphatic, nonpolar residues (Met,
Leu, Ile, Val, Cys); and Group 5-large, aromatic residues (Phe, Tyr,
Trp). Less conservative substitutions might involve the replacement
of one amino acid by another that has similar characteristics but is
somewhat different in size, such as replacement of an alanine by an
isoleucine residue. Highly non-conservative replacements might
involve substituting an acidic amino acid for one that is polar, or
even for one that is basic in character. Such "radical" substitutions
cannot, however, be dismissed as potentially ineffective since
chemical effects are not totally predictable and radical
substitutions might well give rise to serendipitous effects not
otherwise predictable from simple chemical principles. Of course,
such substitutions may involve structures other than the common
L-amino acids. Thus, D-amino acids might be substituted for the
L-amino acids commonly found in the antigenic peptides of the
invention and yet still be encompassed by the disclosure herein. In
addition, amino acids possessing non-standard R groups (i.e., R
groups other than those found in the common 20 amino acids of natural
proteins) may also be used for substitution purposes to produce
immunogens and immunogenic polypeptides according to the present
invention. If substitutions at more than one position are found to
result in a peptide with substantially equivalent or greater
antigenic activity as defined below, then combinations of those
substitutions will be tested to determine if the combined
substitutions result in additive or synergistic effects on the
antigenicity of the peptide. At most, no more than 4 positions within
the peptide would simultaneously be substituted. The term "T-cell
response" means the specific proliferation and activation of effector
functions induced by a peptide in vitro or in vivo. For MHC class I
restricted CTLs, effector functions may be lysis of peptide-pulsed,
peptide-precursor pulsed or naturally peptide-presenting target
cells, secretion of cytokines, preferably Interferon-gamma,
TNF-alpha, or 1L-2 induced by peptide, secretion of effector
molecules, preferably granzymes or perforins induced by peptide, or
degranulation. For WIC class II-restricted T helper cells, effector
functions may be peptide induced secretion of cytokines, preferably,
IFN-gamma, TNF-alpha, IL-4, IL5, IL-10, or IL-2, or  - 18 -
peptide-induced degranulation. Possible effector functions for CTLs
and T helper cells are not limited to this list. Preferably, when the
CTLs specific for a peptide of SEQ IDs NO: 1 to 30 are tested against
the substituted peptides, the peptide concentration at which the
substituted peptides achieve half the maximal increase in lysis
relative to background is no more than about 1 mM, preferably no more
than about 1 p.M, more preferably no more than about 1 nM, and still
more preferably no more than about 100 pM, and most preferably no
more than about 10 pM. It is also preferred that the substituted
peptide be recognized by CTLs from more than one individual, at least
two, and more preferably three individuals. Thus, the epitopes of the
present invention may be identical to naturally occurring
tumor-associated or tumor-specific epitopes or may include epitopes
that differ by no more than 4 residues from the reference peptide, as
long as they have substantially identical antigenic activity.
Stimulation of an immune response is dependent upon the presence of



antigen should be expressed mainly by tumor cells and not or in
comparably small amounts by  - 22 - normal healthy tissues. It is
furthermore desirable, that the respective antigen is not only
present in a type of tumor, but also in high concentrations (i.e.
copy numbers of the respective peptide per cell). Tumor-specific and
tumor-associated antigens are often derived from proteins directly
involved in transformation of a normal cell to a tumor cell due to a
function e.g. in cell cycle control or suppression of apoptosis.
Additionally, also downstream targets of the proteins directly
causative for a transformation may be upregulated and thus may be
indirectly tumor-associated. Such indirectly tumor-associated
antigens may also be targets of a vaccination approach (SinghJasuja
et al., 2004). In both cases it is essential that epitopes are
present in the amino acid sequence of the antigen, since such a
peptide ("immunogenic peptide") that is derived from a tumor
associated antigen should lead to an in vitro or in vivo
T-cell-response. Basically, any peptide able to bind a MI-IC molecule
may function as a T-cell epitope. A prerequisite for the induction of
an in vitro or in vivo T-cell-response is the presence of a T cell
with a corresponding TCR and the absence of immunological tolerance
for this particular epitope. Therefore, TAAs are a starting point for
the development of a tumor vaccine. The methods for identifying and
characterizing the TAAs are based on the use of CTL that can be
isolated from patients or healthy subjects, or they are based on the
generation of differential transcription profiles or differential
peptide expression patterns between tumors and normal tissues (Lemmel
et al., 2004; Weinschenk et al., 2002). However, the identification
of genes over-expressed in tumor tissues or human tumor cell lines,
or selectively expressed in such tissues or cell lines, does not
provide precise information as to the use of the antigens being
transcribed from these genes in an immune therapy. This is because
only an individual subpopulation of epitopes of these antigens are
suitable for such an application since a T cell with a corresponding
TCR has to be present and immunological tolerance for this particular
epitope needs to be absent or minimal. It is therefore important to
select only those peptides from over-expressed or selectively
expressed proteins that are presented in connection with MHC
molecules against which a functional T cell can be found. Such a
functional I cell is defined as a T cell that upon stimulation with a
specific antigen can be clonally expanded and is able to execute
effector functions ("effector T cell").  - 23 - T-helper cells play
an important role in orchestrating the effector function of CTLs in
anti-tumor immunity. T-helper cell epitopes that trigger a T-helper
cell response of the type support effector functions of CD8-positive
killer T cells, which include cytotoxic functions directed against
tumor cells displaying tumor-associated peptide/MHC complexes on
their cell surfaces. In this way tumor-associated T-helper cell
peptide epitopes, alone or in combination with other tumor-associated
peptides, can serve as active pharmaceutical ingredients of vaccine
compositions that stimulate anti-tumor immune responses. Since both
types of response, CD8 and CD4 dependent, contribute jointly and
synergistically to the anti-tumor effect, the identification and
characterization of tumor-associated antigens recognized by either
CD8+ CTLs (ligand: MI-IC class I molecule + peptide epitope) or by
CD4- positive T-helper cells (ligand: MHC class II molecule + peptide



Sequence HLA Alleles Source Protein(s) 1 NLGN4X-001 NLDTLMTYV
HLA-A*02 NLGN4X  - 27 - 2 SLCO ICI-001 YLIAGIISL HLA-A*02 SLCO IC I 3
ACS-001 KIMERIQEV HLA-A*02 ACSBGI 4 BCA-001 FLGDPPEKL HLA-A*02 BCAN 5
BCA-002 ALWAWPSEL HLA-A*02 BCAN 6 CHI3L1-010 TLYGMLNTL HLA-A*02
CHI3L1 7 CLIP2-00 I SLNELRVLL HLA-A*02 



CLIP2 8 DTNA-00 I KLQDEAYQV HLA-A*02 DTNA 9 EGFR-007 ALA VLSNYDA
HLA-A*02 EGFR 10 FABP7-00 I LTFGDVVAV HLA-A*02 FABP7 11 GFAP-001
NLAQDLATV HLA-A*02 GFAP 12 GPR56-002 FLLSEPVAL HLA-A*02 0PR56 13
GRI-001 NILEQIVSV HLA-A*02 GRIA4 14 IGF2BP3-001 KIQE1LTQV HLA-A*02
IGF2BP3 15 MLC-001 SVVEVIAGI 



HLA-A*02 MLCI 16 NES-001 GLQSQIAQV HLA-A*02 NES 17 NES-002 SLQENLESL
HLA-A*02 NES 18 NES-003 FLFPGTENQEL HLA-A*02 NES 19 NES-004 NLAEELEGV
HLA-A*02 NES 20 NR2EI-001 KIISEIQAL HLA-A02 NR2E1 21 NRCAM-001
GLWHHQTEV HLA-A*02 NRCAM 22 PDPN-001 TLVGIIVGV HLA-A*02 PDPN 23
TNC-001 



AMTQLLAGV HLA-A*02 TNC 24 TNC-002 QLLAGVFLA HLA-A*02 NC 25 CSP-001
TMLARLASA HLA-A*02 CSPG4 26 BIR-002 TLGEFLKLDRERAICN HLA-DR and
HLA-A*02 BIRC5/Survivin 27 BIR-002a TLGEFLKLDRERAICD HLA-DR
BIRC5/Survivin 28 BIR-002b FTELTLGEF HLA-Al BIRC5/Survivin 29
BIR-002c LMLGEFLKL 1-ILA-A2 BIRC5/Survivin 30 BIR-002d EPDLAQCFY
HLA-B35 BIRC5/Surviv in  



- 28 - Chondroitin sulfate proteoglycan 4 (CSPG4) CSPG4 (chondroitin
sulfate proteoglycan) represents an integral membrane chondroitin
sulfate proteoglycan on nascent pericytes with a functional role in
neovascularization (Ozerdem, 2006). During embryogenesis, the CSPG4
proteoglycan is expressed on immature capillary vessels, but as the
vessels mature they lose this expression. It is known as an early
cell surface melanoma progression marker implicated in stimulating
tumor cell proliferation, migration and invasion. CSPG4 is strongly
expressed on >90% of human melanoma lesions. Although CSPG4 is not
strictly tumor specific, tumor-reactive CD4+ T-cell responses in
melanoma patients and healthy individuals recognize CSPG4693.709 on
1-ILA-DRI 1-expressing melanoma cells in the absence of autoimmunity
(Erfurt et al., 2007). Expression of CSPG4 enhances integrin-mediated
cell spreading, FAK (focal adhesion kinase) phosphorylation, and
activation of ERK1/2 (extracellular signal-regulated kinase) (Yang et
al., 2004). Furthermore, there is accumulating evidence from in vitro
data that CSPG4 plays an important role in tumor angiogenesis. Thus,
CSPG4-positive tumors have been found to have significantly increased
neovascularization rates and vascular volumes, and CSPG4 has been
shown to sequester angiostatin, which normally inhibits endothelial
cell proliferation and angiogenesis. Immature vessels also contain
CSPG4-positive pericytes, suggesting a role for this cell population
in modulating endothelial cell proliferation by blocking the
inhibitory effects of angiostatin during vessel development (Chekenya
et al., 2002b). CSPG4 expression has also been described in some
normal tissues besides activated pericytes such as endothelial cells,
chondrocytes, smooth muscle cells, certain basal keratinocytes within
the epidermis, as well as cells within the hair follicle (Campoli et
al., 2004). During angiogenesis and in response to CNS pathologies,
the highly motile CSPG4 cells undergo rapid morphological changes and
are recruited to sites where vessel growth and repair are occurring.
CSPG4 is over-expressed by both tumor cells and pericytes on the
blood vessels of malignant brain tumors (Chekenya and Pilkington,
2002). By implanting cells from an CSPG4- positive human glioma cell
line into immunodeficient nude rat brains it was shown that these
tumors had a higher microvascular density in comparison to controls
implying that CSPG4 expression regulates both the function and the
structure of the host-derived tumor vasculature  - 29 - (Brekke et
al., 2006). In a xenograft experiment of implantation of GBM biopsy
spheroids into nude rats, CSPG4 was identified to be mainly
associated with blood vessels on both the pericyte and basement
membrane components of the tumor vasculature and the expression was
also associated with areas of high cellular proliferation (Chekenya
et al., 2002a). Furthermore, CSPG4 expression paralleled progression
of the tumor in a glioma implantation model (Wiranowska et al.,
2006). Malignant progression is maintained by cross-talk between the
tumor and its stroma, where the activated stroma nurtures the
proliferative and invasive neoplastic cells, by providing
neovasculature, extracellular matrix components, and stimulatory
growth factors. In this context, CSPG4 plays a major role in
tumor-stroma activation through alterations in cellular adhesion,
migration, proliferation, and vascular morphogenesis (Chekenya and
Immervoll, 2007). CSPG4 is differentially expressed in human gliomas
with higher expression in high compared to low-grade gliomas
(Chekenya et al., 1999). High expression of CSPG4 correlates with



- 32 - 1 phenotype and are significantly less powerful in suppressing
antigen-specific recall responses (van Bilsen etal., 2004). CHI3L1 is
up-regulated by oncostatin M which is known to be induced in the
nervous system as a result of cell stress, is expressed in most human
brain tumors and activates the JAK/STAT signaling pathway (Krona et
al., 2007). CI-113L1 expression was also associated with the
expression of p-MAPK, p-mTOR and p-p70S6K in glioblastoma (Pelloski
et al., 2006). In several gene expression studies, CHI3L1 was shown
to be more highly expressed in glioblastoma compared to normal brain
with a range of 3- to 62-fold elevation over normal brain (Saidi et
a)., 2007; Kroes et al., 2007; Shostak et al., 2003; Tanwar et al.,
2002). Immunohistochemical studies revealed that all cells with a
functioning nucleus are capable of expressing CHI3LI in their
cytoplasm but the intensity of CHI3L I -expression was dependent on
cellular activity. Thus cells known for exerting a high metabolic
activity tended to show the most intense cytoplasmic staining
(Ringsholt et al., 2007). Furthermore it could be shown by
immunohistochemistry that glioblastomas show strikingly more CHI3L1
expression than anaplastic oligodendrogliomas (Nutt et al., 2005).
Western blot analysis of glioma samples for CHI3L1 protein levels
revealed substantial elevation in 65% of GBMs and undetectable levels
in lower-grade gliomas (grade II and III) or normal brain tissue
(Tanwar et al., 2002) In comparison to pilocytic astrocytoma, which
does not spread and can be cured by surgery, only glioblastoma
expresses CHI3L1 (Colin et al., 2006). Serum levels of CHI3L I are
elevated in a variety of malignancies and have been associated with
worse survival. Highest serum levels of CHI3L I were found in
patients with metastatic cancer with the shortest recurrence-free
interval and shortest overall survival. Specifically in serum from
glioblastoma patients CHI3LI expression was elevated (Kim et al.,
2007; Johansen et al., 2007; Johansen et al., 2006; Junker et al.,
2005; Tanwar et al., 2002). GBM patients with active tumor have a
significantly higher level of CHI3L1 than patients with no
radiographic evidence of disease. Furthermore there is a significant
inverse association between CHI3LI and survival in GBM (Hormigo et
al., 2006; Pelloski etal., 2005).  - 33 - In addition, elevated
CHI3L1-expression can be observed in breast cancer, where it
correlates with larger tumor size, poorer tumor differentiation and a
worse disease-free survival (Kim et al., 2007; Coskun etal., 2007).
Moreover, in squamous cell carcinoma of the head and neck elevated
CHI3L1 serum levels were detected in 53%. Patients with high serum
CI-113L1 have shorter survival than patients with normal serum CHI3L1
(33 vs. 84 months) (Roslind et al., 2008). Patients suffering from
prostate cancer showed significantly higher serum levels of CHI3L1 in
comparison to patients with BPH or healthy persons (Kucur et al.,
2008). CAP-GLY domain containing linker protein 2 (CLIP2) The protein
encoded by CLIP2 belongs to the family of cytoplasmic linker
proteins, which have been proposed to mediate the interaction between
specific membranous organelles and microtubules. CLIP2 was found to
associate with both microtubules and an organelle called the
dendritic lamellar body (general information from the NCBI-web page).
CLIP2 localizes to the ends of tyrosinated microtubules but not to
the ends of detyrosinated microtubules. Tubulin-tyrosine ligase
(TTL), the enzyme that catalyzes the addition of a C-terminal
tyrosine residue to alpha-tubulin in the tubulin tyrosination cycle,



- 37 - In astrocytic neoplasms the number of GFAP positive cells and
the intensity of the stain were directly proportional to the degree
of malignancy. All the 3 cases of oligodendroglioma showed a negative
reaction to GFAP (Reyaz et al., 2005). Pure oligodendrogliomas are
immunohistologically negative for GFAP (Molchtari et al., 2005). GFAP
serum levels in patients with high grade glioma demonstrated a linear
correlation to tumour volume (Brommeland et al., 2007). Even among GB
patients a significant correlation between tumour volume, tumour
necrosis volume, the amount of necrotic GFAP positive cells and serum
GFAP level can be detected (Jung et al., 2007). Following treatment
of glioblastoma cell lines with the histone deacetylase inhibitor 4-
phenylbutyrate, increased concentrations of non-phosphorylated GFAP
were seen, while phosphorylated isoforms remained intact (Asklund et
al., 2004). In a glioblastoma cell line treated with TGF-alpha, GFAP
gene transcription, mRNA level, and specific protein synthesis
decreased by approximately 50% (Zhou and Skalli, 2000). Technically,
the GFAP promoter is frequently used as a tool in mouse models to
induce the expression of desired proteins specifically in the nervous
system. Pancreatic islets of Langerhans are enveloped by pen-islet
Schwann cells (pSC), which express GFAP. Autoimmune targeting of
pancreatic nervous system tissue elements seems to be an integral,
early part of natural type 1 diabetes (Winer et al., 2003). This
pancreatic expression is not reflected by immatics or external gene
expression data from bulk tissues. GFAP-001 has been published as an
epitope against which type 1 diabetic patients as well as their
non-diabetic relatives with antibody responses against diabetes
autoantigens (increased risk for diabetes) showed enhanced reactivity
of granzyme B-secreting CTLs (ex vivo ELISPOT) compared with healthy
donors (Standifer et al., 2006). Interestingly, an inverse
correlation between the manifestation of autoimnyinn diseases,
especially diabetes, and the risk of glioma development seems to
exist (Aronson and Aronson, 1965; Schlehofer et al., 1999; Brenner et
al., 2002; Schwartzbaum et al., 2003; Schwartzbaum et al., 2005).  -
38 - G protein-coupled receptor 56 (GPR56) GPR56 is an atypical G
protein-coupled receptor (GPCR) with an unusually large N-terminal
extracellular region, which contains a long Ser/Thr-rich region
forming a mucin-like stalk and due to this feature, GPR56 is thought
to play a role in cell-cell, or cell-matrix interactions. Together
with the high level of mRNA expression and its wide distribution, a
possible role for this receptor in cell-cell interaction processes
has been suggested (Liu et al., 1999). GPR56 belongs to the GPCR of
the secretin family which has a role in the development of neural
progenitor cells and has been linked to developmental malformations
of the human brain. Higher GPR56 expression is correlated with the
cellular transformation phenotypes of several cancer tissues compared
with their normal counterparts, implying a potential oncogenic
function. RNA interference-mediated GPR56 silencing results in
apoptosis induction and reduced anchorage-independent growth of
cancer cells via increased anoikis. GPR56 silencing also reduces cell
adhesion to the extracellular matrix (Ke et al., 2007). Upregulation
of GPR56 has been demonstrated in glioblastoma multiforme using
functional genomics. Immunohistochemistry studies confirmed the
expression of GPR56 in a majority of glioblastoma/astrocytoma tumor
samples with undetectable levels of expression in normal adult brain
(Shashidhar et al., 2005). In pancreatic cancer cells, GPR56 mRNA is



Nestin-expressing adult stem cells can also be found in the
perilumenal region of the mature anterior pituitary and, using
genetic inducible fate mapping, it was demonstrated that they serve
to generate subsets of all six terminally differentiated endocrine
cell types of the pituitary gland. These stem cells, while not
playing a significant role in organogenesis, undergo postnatal
expansion and start producing differentiated progeny, which colonize
the organ that initially entirely consisted of differentiated cells
derived from embryonic precursors (Gleiberman et al., 2008). Nuclear
receptor subfamily 2, group E, member 1 (NR2E1) NR2E1 (TLX) is a
transcription factor that is essential for neural stem cell
proliferation and self-renewal by recruiting histone deacetylases
(HDACs) to its downstream target genes to repress their
transcription, which in turn regulates neural stem cell
proliferation. Recruitment of HDACs leads to transcriptional
repression of TLX target genes, the cyclin-dependent kinase
inhibitor, p21(CIPI/WAF1)(p21), and the tumor suppressor gene, PTEN
(Sun et al., 2007). The TLX/HOX11 subfamily of divergent homeobox
genes are involved in various aspects of embryogenesis and, in the
case of TLXI/HOXI 1 and TLX3/HOX11L2, feature prominently as
oncozenes in human T-cell acute lymphoblastic leukemia (Dixon et al.,
2007). NR2E1 underlies a fundamental developmental program of retinal
organization and controls the generation of the proper numbers of
retinal progenies and development of glial cells during the
protracted period of retinogenesis (Miyawaki et al., 2004). No
glioblastoma specific information found.  - 44 - Neuronal cell
adhesion molecule (NRCAM) Human NRCAM (Neuroglia related Cell
Adhesion Molecule) is over expressed in glioblastoma multiforme
tissue (GMT) as compared to normal brain tissue (NBT). NRCAM is
described as single-pass type I transmembrane protein interacting
with ankyrin. Antisense hNRCAM caused reduction in the native hNRCAM
expression, changes in cell morphology, reduced cell proliferation
rate and lengthening of the cell cycle. Furthermore, antisense hNRCAM
overexpression in these cells caused extensive reduction in the
number of soft agar colonies and invasion through extra cellular
matrix (ECM) gel in vitro. Subcutaneous injection of antisense hNRCAM
overexpressing glioblastoma cells into nude mice caused complete
inhibition of tumor formation as compared to vector only transfected
cells. Intra-tumoral inoculation of antisense hNRCAM expressing
plasmid also caused slow tumor growth in nude mice in vivo (Sehgal et
al., 1999). Gene-specific RT-PCR analysis indicated that hNRCAM is
over-expressed in high-grade astrocytomas, gliomas and glioblastoma
tumor tissues as compared to normal brain tissue (Sehgal et al.,
1998). NRCAM, a cell-cell adhesion molecule of the
immunoglobulin-like cell adhesion molecule family, known for its
function in neuronal outgrowth and guidance, was recently identified
as a target gene of beta-catenin signaling in human melanoma and
colon carcinoma cells and tissue. Retrovirally mediated transduction
of NRCAM into fibroblasts induces cell motility and tumorigenesis
(Conacci-Sorrell et al., 2005). Induction of NRCAM transcription by
beta-catenin or plakoglobin plays a role in melanoma and colon cancer
tumorigenesis, probably by promoting cell growth and motility
(Conacci-Sorrell et al., 2002). Also other targets in betacatenin
signalling are upregulated - such as MYC (Liu et al., 2008). NrCAM is
overexpressed in human papillary thyroid carcinomas at the mRNA and



When the level of BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN as
determined is 20 % or more up-regulated in cells relative to that
determined in benign epithelial cells of the same specimen, the
animal subject is identified as being likely to have glioblastoma.
The more different proteins of the group comprising BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM, and PDPN are up-regulated the higher the
possibility of the animal subject is identified as being likely to
have glioblastoma. In one embodiment, the determination of the level
of BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN is performed in
situ. In another embodiment, the determination of the level of BCA,
CLIP2, DNA, NLONAX, NR2E1, NRCAM or PDPN is performed in vitro. In
still another embodiment, the determination of the level of BCA,
CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN is performed in vivo. In a
preferred embodiment, the determination of the  - 50 - level of BCA,
CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN is performed by Laser
Capture Microscopy coupled with a Western blot. In a particular
embodiment, the determination of the level of BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM or PDPN is performed with an antibody specific
for BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN. In another
embodiment, the determination of the level of BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM or PDPN is performed by PCR with a primer
specific for an mRNA encoding BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM
or PDPN. In still another embodiment, the determination of the level
of BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN is performed with a
nucleotide probe specific for an mRNA encoding BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM or PDPN. In one embodiment, the determination of
the level of BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN is
performed using a Northern blot. In another embodiment, the
determination of the level of BCA, CLIP2, DINA, NLGNAX, NR2EI, NRCAM
or PDPN is achieved using a ribonuclease protection assay. In other
embodiments, immunological tests such as enzyme-linked immunosorbent
assays (ELISA), radioimmunoassays (RIA), and Western blots may be
used to detect BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM, and PDPN
polypeptides in a body fluid sample (such as blood, serum, sputum,
urine, or peritoneal fluid). Biopsies, tissue samples, and cell
samples (such as ovaries, lymph nodes, ovarian surface epithelial
cell scrapings, lung biopsies, liver biopsies, and any fluid sample
containing cells (such as peritoneal fluid, sputum, and pleural
effusions) may be tested by disaggregating and/or solubilizing the
tissue or cell sample and subjecting it to an immunoassay for
polypeptide detection, such as ELISA, RIA, or Western blotting. Such
cell or tissue samples may also be analyzed by nucleic acid-based
methods, e.g., reverse transcription-polymerase chain reaction
(RT-PCR) amplification, Northern hybridization, or slot- or
dot-blotting. To visualize the distribution of tumor cells within a
tissue sample, diagnostic tests that preserve the tissue structure of
a sample, e.g., immunohistological staining, in situ RNA
hybridization, or in situ RT-PCR may be employed to detect
glioblastoma marker polypeptide or mRNA, respectively. For in vivo
localization of tumor masses, imaging tests such as magnetic
resonance imaging (MRI) may be employed by introducing into the
subject an antibody that specifically binds a BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM or PDPN polypeptide (particularly a cell
surface-localized polypeptide), wherein the antibody is conjugated or
otherwise coupled to a paramagnetic tracer (or other appropriate



-56 - ligand can be used in place of an antibody to target a toxic
compound to a glioblastoma cell, as described above. Whenever
possible, the antibodies of the invention may be purchased from
commercial sources. The antibodies of the invention may also be
generated using well-known methods. The skilled artisan will
understand that either full length glioblastoma marker polypeptides
or fragments thereof may be used to generate the antibodies of the
invention. A polypeptide to be used for generating an antibody of the
invention may be partially or fully purified from a natural source,
or may be produced using recombinant DNA techniques. For example, a
cDNA encoding a BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM or PDPN
polypeptide, or a fragment thereof, can be expressed in prokaryotic
cells (e.g., bacteria) or eukaryotic cells (e.g., yeast, insect, or
mammalian cells), after which the recombinant protein can be purified
and used to generate a monoclonal or polyclonal antibody preparation
that specifically bind the glioblastoma marker polypeptide used to
generate the antibody. One of skill in the art will know that the
generation of two or more different sets of monoclonal or polyclonal
antibodies maximizes the likelihood of obtaining an antibody with the
specificity and affinity required for its intended use (e.g., ELBA,
immunohistochemistry, in vivo imaging, immunotoxin therapy). The
antibodies are tested for their desired activity by known methods, in
accordance with the purpose for which the antibodies are to be used
(e.g., ELISA, immunohistochemistiy, immunotherapy, etc.; for further
guidance on the generation and testing of antibodies, see, e.g.,
Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 1988). For example, the
antibodies may be tested in ELISA assays, Western blots,
immunohistochemical staining of formalin-fixed glioblastomas or
frozen tissue sections. After their initial in vitro
characterization, antibodies intended for therapeutic or in vivo
diagnostic use are tested according to known clinical testing
methods. The term "monoclonal antibody" as used herein refers to an
antibody obtained from a substantially homogeneous population of
antibodies, i.e.; the individual antibodies comprising the population
are identical except for possible naturally occurring mutations that
may be present in minor amounts. The monoclonal antibodies herein
specifically include "chimeric" antibodies in which a portion of the
heavy and/or light chain is identical with or homologous to
corresponding  - 57 - sequences in antibodies derived from a
particular species or belonging to a particular antibody class or
subclass, while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from
another species or belonging to another antibody class or subclass,
as well as fragments of such antibodies, so long as they exhibit the
desired antagonistic activity (U.S. Pat. No.4,816,567). Monoclonal
antibodies of the invention may be prepared using hybridoma methods.
In a hybridoma method, a mouse or other appropriate host animal is
typically immunized with an immunizing agent to elicit lymphocytes
that produce or are capable of producing antibodies that will
specifically bind to the immunizing agent. Alternatively, the
lymphocytes may be immunized in vitro. The monoclonal antibodies may
also be made by recombinant DNA methods, such as those described in
U.S. Pat. No.4,8I 6,567. DNA encoding the monoclonal antibodies of
the invention can be readily isolated and sequenced using



In the methods described above, which include the administration and
uptake of exogenous DNA into the cells of a subject (i.e., gene
transduction or transfection), the nucleic acids of the present
invention can be in the form of naked DNA or the nucleic acids can be
in a vector for delivering the nucleic acids to the cells for
inhibition of glioblastoma marker protein expression. The vector can
be a commercially available preparation, such as an adenovirus vector
(Quantum Biotechnologies, Inc. (Laval, Quebec, Canada). Delivery of
the nucleic acid or vector to cells can be via a variety of
mechanisms. As one example, delivery can be via a liposome, using  -
62 - commercially available liposome preparations such as LIPOFECTIN,
LIPOFECTAMINE (GIBCO- 25 BRL, Inc., Gaithersburg, Md.), SUPERFECT
(Qiagen, Inc. Hilden, Germany) and TRANSFECTAM (Promega Biotec, Inc.,
Madison, Wis.), as well as other liposomes developed according to
procedures standard in the art. In addition, the nucleic acid or
vector of this invention can be delivered in vivo by electroporation,
the technology for which is available from Genetronics, Inc. (San
Diego, Calif.) as well as by means of a SONOPORATION machine (ImaRx
Pharmaceutical Corp., Tucson, Ariz.). As one example, vector delivery
can be via a viral system, such as a retroviral vector system that
can package a recombinant retroviral genome. The recombinant
retrovirus can then be used to infect and thereby deliver to the
infected cells antisense nucleic acid that inhibits expression of
BCA, CLIP2, DTNA, NLGNAX, NR2EI, NRCAM or PDPN. The exact method of
introducing the altered nucleic acid into mammalian cells is, of
course, not limited to the use of retroviral vectors. Other
techniques are widely available for this procedure including the use
of adenoviral vectors, adeno-associated viral (AAV) vectors,
lentiviral vectors, pseudotyped retroviral vectors. Physical
transduction techniques can also be used, such as liposome delivery
and receptor-mediated and other endocytosis mechanisms. This
invention can be used in conjunction with any of these or other
commonly used gene transfer methods. The antibodies may also be used
for in vivo diagnostic assays. Generally, the antibody is labeled ,35
with a radionucleotide (such as m14C, 131/ 3H, 32 p 0 in, 99Tc,r S)
so that the tumor can be localized using immunoscintiography. In one
embodiment, antibodies or fragments thereof bind to the extracellular
domains of two or more BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM and
PDPN targets and the affinity value (Kd) is less than lx1OpM.
Antibodies for diagnostic use may be labeled with probes suitable for
detection by various imaging methods. Methods for detection of probes
include, but are not limited to, fluorescence, light, confocal and
electron microscopy; magnetic resonance imaging and spectroscopy;
fluoroscopy, computed tomography and positron emission tomography.
Suitable probes include, but are not limited to, fluorescein,
rhodamine, eosin and other fluorophores, radioisotopes, gold,
gadolinium and other lanthanides, paramagnetic iron, fluorine-18 and
other positron-emitting radionuclides. Additionally, probes may be
bi- or multi-functional and be detectable by more than  - 63 - one of
the methods listed. These antibodies may be directly or indirectly
labeled with said probes. Attachment of probes to the antibodies
includes covalent attachment of the probe, incorporation of the probe
into the antibody, and the covalent attachment of a chelating
compound for binding of probe, amongst others well recognized in the
art. For immunohistochemistry, the disease tissue sample may be fresh



Peptide Code  TML  AR  I.,  ASA  SEQ ID 25 Variants          L     L
L      



E    K     I  A GI  I AE      L  Y P K  Y      F  F  TYTH 



K  P  N        M  M  F        Y  S  V    



V  R         Position 1 2 3 4 5 6 7 8 9 ACS-001 Peptide Code K I ME
R I  QEV  SEQ ID 3 Variants  



M       L     L       L           K     I  A 



G I  A      L  YP  KL  Y      F  F  TYTH          P  N  



M    F        Y  S  V        V  R       



Position 1 2 3 4 5 6 7 8 9 BCA-001 Peptide Code F L  GDP  P  EKL  SEQ
ID 4 Variants   M            



E         I  A GI  I AE      L   YPKL   Y        F T 



YTH       K  P  N        M  M  F        Y  S  V   



V  R         Position 1 2 3 4 5 6 7 8 9 BCA-002 Peptide Code AL  WA
WP  S EL  SEQ ID 5 Variants 



M              E    K   - 66 -    I  A GI  I <       



L   YPKL   Y      F  F  TYTH        K  P  N        M  M 



F        Y  S  V        V  R         Position 1 2 3 4 5 6 



7 8 9 CHI3L 1 -0 10 Peptide Code T L  YGML    NTL  SEQ ID 6 Variants
M              E    K   



I  A  I I AE      L   P K  Y      F  F T  YTH       K 



P  N        M  M  F        Y  S  V        V  R  



Position 1 2 3 4 5 6 7 8 9 CLIP2-001 Peptide Code S  LNEL   R  VLL
SEQ ID 7 Variants   M       



K     I  A GI  I AE      L   YPKL   Y     



F  F  TYTH        K  P  N        M  M  F        Y  



S  V        V  R         Position 1 2 3 4 5 6 7 8 9 SLCO 1C 1 -001
Peptide Code Y L I  AGI  



I SL  SEQ ID 2 Variants   M              E    K     I  A G I  AE   



L   YPKL   Y      F  F T  YTH       K  P  N        



M  M  F          S  V        V  R        - 67 -   Position 1 



2 3 4 5 6 7 8 9  DTNA-001 Peptide Code KL   QDE  A  YQV   SEQ ID 8
Variants   M       L       



L        E    K      I  A GI  I  AE      L  



YP  KL         F  F T  YTH          P  N         M  



M  F         Y  S  V         V  R          Position 1 2 



3 4 5 6 7 8 9 10 EGFR-007 Peptide Code AL  A VL   SNYD   A SEQ ID 9
Variants   M       L        



L        E    K        A GI  I AE       L   



YPKL   Y       F  F T  YTH        K  P  N         M  M 



F         Y  S  V         V  R          Position 1 2 3 



4 5 6 7 8 9  FABP7-001 Peptide Code L TF  GD  V  VAV   SEQ ID 10
Variants   M       L      L   



L        E    K      I  A  I I AE          YPKL 



Y       F   T Y T H       K  P  N         M  M  



F         Y  S  V         V  R          Position 1 2 3 4 



5 6 7 8 9  GFAP-001 Peptide Code NL  A  QDL   ATV   SEQ ID 11
Variants   M       L          



L   - 68 -       E          I   Gil   E     L  Y P K 



Y      F  F T  YTH       K  P          M  M  F    



Y  S  V        V  R         Position 1 2 3 4 5 6 7 8 9 GPR56-002
Peptide Code 



FLL   SEP   VAL  SEQ ID 12 Variants   M              E    K     I   



AOl  I AE      L   YPKL   Y        F T  YTH       K  P  N  



M  M  F        Y  S  V        V  R       



Position 1 2 3 4 5 6 7 8 9 GRI-001 Peptide Code N I L  EQI   VSV  SEQ
ID 13 Variants   M       L     



L       L       E    K     I  A GI  I AE      L  Y P 



K  Y      F  F  TYTFI        K  P  N        M  M  F   



Y  S  V        V  R         Position 1 2 3 4 5 6 7 8 9 IGF2BP3-001 



Peptide Code K I Q E I L  TQV  SEQ ID 14 Variants   M       L     L
L      



K     I  AG   I AE      L  Y P K  Y      F  F T  



YTH         P  N      - 69 -    M  M  F         Y  S  V 



V  R          Position I 2 3 4 5 6 7 8 9  MLC-001 Peptide Code S V VE
VI  



AGI   SEQ ID 15 Variants   M       L      L       L           



K      I  A G I   E      L  YP  KL  Y       F  F T  YTH 



K  P  N         M  M  F         Y  S    



V  R          Position 1 2 3 4 5 6 7 8 9  NES-001 Peptide Code  GLQS
QI   



AQV   SEQ ID 16 Variants   M       L             L        E    



K      I  A G I   E      L  YP  KL  Y       F  F T  YTH  



K  P  N         M  M  F         Y  S  V   



V  R          Position 1 2 3 4 5 6 7 8 9  NES-002 Peptide Code S
LQENL    ESL 



SEQ ID 17 Variants   M                   K      I  A GI  I AE  



L   YPK   Y       F  F T  YTH        K  P      



M  M  F         Y  S           V  R      



Position 1 2 3 4 5 6 7 8 9110Iii 12  - 70 - NES-003 Peptide Code  FLF
P GT  H  



Lzi Q    SEQ ID 18 Variants   M       L               L        



E    K        I   AG!  I AE         L  Y  K L Y    



T Y  H         K  P  N           M  M  



F           Y  S  V           V  R           



Position 1 2 3 4 5 6 7 8 9 NES-004 Peptide Code NL     AEELEGV    SEQ
ID 19 Variants   M       L      



L           K     I   GI  I AE      L  Y P K 



Y      F  F T  YTH       K  P  N        M  M  F    



Y  S  V        V  R         Position 1 2 3 4 5 6 7 8 9 NLGN4X-001
Peptide Code 



NL  D T L  MTYV   SEQ ID 1 Variants   M       L            L       



E    K     I   AG!   AE      L  YP  KL  Y      F  F  Y T 



H      K  P  N        M  M  F        Y  S  V     



V  R         Position 1 2 3 4 5 6 7 8 9 NR2E1-001 Peptide Code K I I
S EI  Q A L SEQ ID 20 Variants   



M            L              E    K   -71-    I  



A G I  < H     L   YPKL   Y      F  F T  YTH         P  N 



M  M  F        Y  S  V        V  R      



Position 1 2 3 4 5 6 7 8 9 NRCAM-001 Peptide Code GL   WHHQ    TEV
SEQ ID 21 Variants   M       L    



L       E    K     I  A GI  I AE      L   



YPKL   Y      F  F T  YTH       K  P  N        M  M  F  



Y  S  V        V  R         Position 1 2 3 4 5 6 7 8 9 



PDPN-001 Peptide Code TL  V GI  I  VGV  SEQ ID 22 Variants   M
L            L     



E    K     I  A    AE      L   YPKL   Y      F  F  



TYTH        K  P  N        M  M  F        Y  S  V   



V  R         Position 1 2 3 4 5 6 7 8 9 TNC-001 Peptide Code  AMT  QL
L A U V SEQ ID 23 Variants 



L     L       L       E    K     I  



A Gi  I  E     L  Y P K  Y      F  F  TYTH        K  P  N 



- 72 -    M  M  F        Y  S  V        V  R    



Position 1 2 3 4 5 6 7 8 9 TNC-002 Peptide Code  QLL  AG   VFL  A SEQ
ID 24 Variants   M       L  



L       E    K     I   AG!  I AE      L 



YP  KL  Y      F  F T  YTH       K  P  N        M  M  



F        Y  S  V        V  R        It is furthermore known for
MHC-class II-presented peptides that these peptides are composed of a
"core sequence" having an amino acid sequence fitting to a certain
HLA-allele-specific motif and, optionally, N- and/or C-terminal
extensions that do not interfere with the function of the core
sequence (i.e. are deemed as irrelevant for the interaction of the
peptide and all or a subset of T cell clones recognizing the natural
counterpart). The N- and/or C-terminal extensions can, for example,
be between 1 to 10 amino acids in length, respectively. These
peptides can be used either directly in order to load MHC class II
molecules or the sequence can be cloned into the vectors according to
the description herein below. As these peptides constitute the final
product of the processing of larger peptides within the cell, longer
peptides can be used as well. The peptides of the invention may be of
any size, but typically they may be less than 100,000 in molecular
weight, preferably less than 50,000, more preferably less than 10,000
and typically about 5,000. In terms of the number of amino acid
residues, the peptides of the invention may have fewer than 1,000
residues, preferably fewer than 500 residues, more preferably fewer
than 100, more preferably fewer than 100 and most preferably between
30 and 8 residues. Accordingly, the present invention also provides
peptides and variants thereof wherein said peptide or variant has an
overall length of between 8 and 100, preferably between 8 and 30, and
most preferred between 8 and 16, namely 8, 9, 10, 11, 12, 13, 14, 15,
16 amino acids.  - 73 - Longer peptides may also be suitable, 9-mer
or 10-mer peptides as described in the above Table 2 are preferred
for MHC class 1-peptides, while 12- to 15-mers are preferred for
MI-IC class II peptides. For MHC class II restricted peptides,
several different peptides with the same core sequence may be
presented in the MEC molecule. As the interaction with the
recognizing T (helper) cell is defined by a core sequence of 9 to 11
amino acids, several length variants may be recognized by the same T
(helper) cell clone. Thus, several different lengths variants of a
core binding sequence may be used for direct loading of MHC class II
molecules without the nee for further processing and trimming at the
N- or C-terminal ends. Correspondingly, naturally occurring or
artificial variants that induce T cells cross-reacting with a peptide
of the invention are often length variants. If a peptide that is
longer than around 12 amino acid residues is used directly to bind to
a MEC class II molecule, it is preferred that the residues that flank
the core HLA binding region are residues that do not substantially
affect the ability of the peptide to bind specifically to the binding
groove of the MHC class II molecule or to present the peptide to the
T (-helper) cell. However, as already indicated above, it will be
appreciated that larger peptides may be used, e.g. when encoded by a
polynucleotide, since these larger peptides may be fragmented by
suitable antigen-presenting cells. However, in same cases it has been
shown that the core sequence flanking regions can influence the
peptide binding to MHC class II molecule or the interaction of the
dimeric MHC:peptide complex with the TCR in both directions compared
to a reference peptide with the same core sequence. Intramolecular
tertiary structures within the peptide (e.g. loop formation) normally
decrease the affinities to the MHC or TCR. Intermolecular
interactions of the flanking regions with parts of the MEC or TCR
beside the peptide binding grooves may stabilize the interaction.



Preferred are therefore peptides with a core sequence selected from a
group consisting of SEQ ID No 1 to SEQ ID No 30 with extensions of
Ito 10 amino acids on the C-terminal and/or the N-terminal, more
preferred the overall number of these flanking amino acids is 1 to
12, more preferred I to 10, more preferred 1 to 8, more preferred 1
to 6, more preferred 1 to 4 and even more preferred 1 to 2, wherein
the flanking amino acids can be distributed in any ratio to the
C-terminus and the N-terminus (for example all flanking amino acids
can be added to one terminus, or the amino acids can be added equally
to both termini or in any other ratio), provided that the peptide is
still able to bind to an HLA molecule in the same way as said peptide
according to any of the SEQ ID No Ito SEQ ID No 30. The flanking
amino acids can also reduce the speed of peptide degradiation in vivo
so that the amount of the actual peptide available to the CTLs is
higher compared to the peptide without flanking amino acids, thus
acting as a prodrug. Accordingly, the present invention also provides
peptides and variants of MHC class I epitopes wherein the peptide or
variant has an overall length of between 8 and 100, preferably
between 8 and 30, and most preferred between 8 and 16, namely 8, 9,
10, 11, 12, 13, 14, 15, 16 amino acids. Of course, the peptide or
variant according to the present invention will have the ability to
bind to a molecule of the human major histocompatibility complex
(MHC) class I or II. Binding of a peptide or a variant to a MHC
complex may be tested by methods known in the art, for example those
described in the literature for different MHC class II alleles (e.g.
(Vogt et al., 1994; Malcherek et al., 1994; Manici et al., 1999;
Hammer et al., 1995; Tompkins et al., 1993; Boyton et al., 1998)). In
a particularly preferred embodiment of the invention the peptide
consists or consists essentially of an amino acid sequence according
to SEQ ID NO: 1 to SEQ ID NO: 30.  - 75 - contains additional N-
and/or C-terminally located stretches of amino acids that are not
necessarily forming part of the peptide that functions as an epitope
for MHC molecules epitope. Nevertheless, these stretches can be
important to provide an efficient introduction of the peptide
according to the present invention into the cells. In one embodiment
of the present invention, the peptide is a fusion protein which
comprises, for example, the 80 N-terminal amino acids of the HLA-DR
antigen-associated invariant chain (p33, in the following "Ii") as
derived from the NCBI, GenBank Accession-number X00497 (Strubin, M.
et al 1984). In addition, the peptide or variant may be modified
further to improve stability and/or binding to MHC molecules in order
to elicit a stronger immune response. Methods for such an
optimization of a peptide sequence are well known in the art and
include, for example, the introduction of reverse peptide bonds or
non-peptide bonds. In a reverse peptide bond amino acid residues are
not joined by peptide (-CO-NH-) linkages but the peptide bond is
reversed. Such retro-inverso peptidomimetics may be made using
methods known in the art, for example such as those described in
Meziere et at (1997) J. Immunol. 159, 3230-3237, incorporated herein
by reference. This approach involves making pseudopeptides containing
changes involving the backbone, and not the orientation of side
chains. Meziere et al (1997) show that for MHC binding and T helper
cell responses, these pseudopeptides are useful. Retro-inverse
peptides, which contain NH-CO bonds instead of CO-NH peptide bonds,
are much more resistant to proteolysis. A non-peptide bond is, for



- 80 - Alternatively, the gene for such selectable trait can be on
another vector, which is used to co-transform the desired host cell.
Host cells that have been transformed by the recombinant DNA of the
invention are then cultured for a sufficient time and under
appropriate conditions known to those skilled in the art in view of
the teachings disclosed herein to permit the expression of the
polypeptide, which can then be recovered. Many expression systems are
known, including bacteria (for example E. colt and Bacillus
subtilis), yeasts (for example Saccharomyces cerevisiae), filamentous
fungi (for example Aspergillus spec.), plant cells, animal cells and
insect cells. Preferably, the system can be mammalian cells such as
CHO cells available from the ATCC Cell Biology Collection. A typical
mammalian cell vector plasmid for constitutive expression comprises
the CMV or SV40 promoter with a suitable poly A tail and a resistance
marker, such as neomycin. One example is pSVL available from
Pharmacia, Piscataway, NJ, USA. An example of an inducible mammalian
expression vector is pMSG, also available from Pharmacia. Useful
yeast plasmid vectors are pRS403-406 and pRS413-416 and are generally
available from Stratagene Cloning Systems, La Jolla, CA 92037, USA.
Plasmids pRS403, pRS404, pRS405 and pRS406 are Yeast Integrating
plasmids (YIps) and incorporate the yeast selectable markers HIS3,
TRP I, LEU2 and URA3. Plasmids pRS413-416 are Yeast Centromere
plasmids (Ycps). CMV promoter-based vectors (for example from
Sigma-Aldrich) provide transient or stable expression, cytoplasmic
expression or secretion, and N-terminal or C-terminal tagging in
various combinations of FLAG, 3xFLAG, c-myc or MAT. These fusion
proteins allow for detection, purification and analysis of
recombinant protein. Dual-tagged fusions provide flexibility in
detection. The strong human cytomegalovirus (CMV) promoter regulatory
region drives constitutive protein expression levels as high as 1
mg/L in COS cells. For less potent cell lines, protein levels are
typically -0.1 mg/L. The presence of the SV40 replication origin will
result in high levels of DNA replication in SV40 replication
permissive COS cells. CMV vectors, for example, can contain the pMBI
(derivative of pBR322) origin for replication in bacterial cells, the
b-lactamase gene for ampicillin resistance selection in bacteria, hGH
polyA, and the fl origin. Vectors  -81 - containing the preprotrypsin
leader (PPT) sequence can direct the secretion of FLAG fusion
proteins into the culture medium for purification using ANTI-FLAG
antibodies, resins, and plates. Other vectors and expression systems
are well known in the art for use with a variety of host cells. The
present invention also relates to a host cell transformed with a
polynucleotide vector construct of the present invention. The host
cell can be either prokaryotic or eukaryotic. Bacterial cells may be
preferred prokaryotic host cells in some circumstances and typically
are a strain of E. coli such as, for example, the E. coli strains DH5
available from Bethesda Research Laboratories Inc., Bethesda, MD,
USA, and RR1 available from the American Type Culture Collection
(ATCC) of Rockville, MD, USA (No ATCC 31343). Preferred eukaryotic
host cells include yeast, insect and mammalian cells, preferably
vertebrate cells such as those from a mouse, rat, monkey or human
fibroblastic and colon cell lines. Yeast host cells include YPH499,
YPHSO0 and YPHSO1, which are generally available from Stratagene
Cloning Systems, La Jolla, CA 92037, USA. Preferred mammalian host
cells include Chinese hamster ovary (CHO) cells available from the



Preferably, the T cell recognizes the cell by interacting through its
TCR with the HLA/peptidecomplex (for example, binding). The T cells
are useful in a method of killing target cells in a patient whose
target cells aberrantly express a polypeptide comprising an amino
acid sequence of the invention wherein the patient is administered an
effective number of the activated T cells. The T cells that are
administered to the patient may be derived from the patient and
activated as described above (i.e. they are autologous T cells).
Alternatively, the T cells are not from the patient but are from
another individual. Of course, it is preferred if the individual is a
healthy individual. By "healthy individual" the inventors mean that
the individual is generally in good health, preferably has a
competent immune system and, more preferably, is not suffering from
any disease which can be readily tested for, and detected. In vivo,
the target cells for the CD4-positive T cells according to the
present invention can be cells of the tumor (which sometimes express
MHC class II) and/or stromal cells surrounding the tumor (tumor
cells) (which sometimes also express MHC class II; (Dengjel et al.,
2006)).  - 86 - target cells aberrantly express a polypeptide
comprising an amino acid sequence of the invention, the method
comprising administering to the patient an effective number of T
cells as defined above. By "aberrantly expressed" the inventors also
mean that the polypeptide is over-expressed compared to normal levels
of expression or that the gene is silent in the tissue from which the
tumor is derived but in the tumor it is expressed. By
"over-expressed" the inventors mean that the polypeptide is present
at a level at least 1.2-fold of that present in normal tissue;
preferably at least 2-fold, and more preferably at least 5-fold or
10-fold the level present in normal tissue. T cells may be obtained
by methods known in the art, e.g. those described above. Protocols
for this so-called adoptive transfer of T cells are well known in the
art and can be found, e.g. in (Rosenberg et al., 1987; Rosenberg et
al., 1988; Dudley et al., 2002; Yee et al., 2002; Dudley et al.,
2005); reviewed in (Gattinoni et al., 2006) and (Morgan et al.,
2006). Any molecule of the invention, i.e. the peptide, nucleic acid,
expression vector, cell, activated CTL, T-cell receptor or the
nucleic acid encoding it is useful for the treatment of disorders,
characterized by cells escaping an immune response. Therefore any
molecule of the present invention may be used as medicament or in the
manufacture of a medicament. The molecule may be used by itself or
combined with other molecule(s) of the invention or (a) known
molecule(s). Preferably, the medicament of the present invention is a
vaccine. It may be administered directly into the patient, into the
affected organ or systemically i.d., i.m., s.c., i.p. and i.v., or
applied ex vivo to cells derived from the patient or a human cell
line which are subsequently administered to the patient, or used in
vitro to select a subpopulation of immune cells derived from the
patient, which are then re-administered to the patient. If the
nucleic acid is administered to cells in vitro, it may be useful for
the cells to be transfected so as to co-express immune-stimulating
cytokines, such as interleukin-2. The peptide may be substantially
pure, or combined with an immune-stimulating adjuvant (see below) or
used in combination with immune-stimulatory cytokines, or be
administered with a suitable delivery system, for example liposomes.
The peptide may also be conjugated to a suitable carrier such as



as glass or plastic. Preferably the kit and/or container contain/s
instructions on or associated with the container that indicates
directions for reconstitution and/or use. For example, the label may
indicate that the lyophilized formulation is to be reconstituted to
peptide concentrations as described above. The label may further
indicate that the formulation is useful or intended for subcutaneous
administration. The container holding the formulation may be a
multi-use vial, which allows for repeat administrations (e.g., from
2-6 administrations) of the reconstituted formulation. The kit may
further comprise a second container comprising a suitable diluent
(e.g., sodium bicarbonate solution). Upon mixing of the diluent and
the lyophilized formulation, the final peptide concentration in the
reconstituted formulation is preferably at least 0.15 mg/mL/peptide
(=75pg) and preferably not more than 3 mg/mL/peptide (=1500pg). The
kit may further include other materials desirable from a commercial
and user standpoint, including other buffers, diluents, filters,
needles, syringes, and package inserts with instructions for use.
Kits of the present invention may have a single container that
contains the formulation of the pharmaceutical compositions according
to the present invention with or without other components (e.g.,
other compounds or pharmaceutical compositions of these other
compounds) or may have distinct container for each component.
Preferably, kits of the invention include a formulation of the
invention packaged for use in combination with the co-administration
of a second compound (such as adjuvants (e.g. GMCSF), a
chemotherapeutic agent, a natural product, a hormone or antagonist, a
anti-angiogenesis agent or inhibitor, a apoptosis-inducing agent or a
chelator) or a pharmaceutical composition thereof. The components of
the kit may be pre-complexed or each component may be in a separate
distinct container prior to administration to a patient. The
components of the kit may be provided in one or more liquid
solutions, preferably, an aqueous solution, more preferably, a
sterile aqueous solution. The components of the kit may also be
provided as solids, which may be converted into liquids by addition
of suitable solvents, which are preferably provided in another
distinct container.  - 92 - The container of a therapeutic kit may be
a vial, test tube, flask, bottle, syringe, or any other means of
enclosing a solid or liquid. Usually, when there is more than one
component, the kit will contain a second vial or other container,
which allows for separate dosing. The kit may also contain another
container for a pharmaceutically acceptable liquid. Preferably, a
therapeutic kit will contain an apparatus (e.g., one or more needles,
syringes, eye droppers, pipette, etc.), which enables administration
of the agents of the invention that are components of the present
kit. The present formulation is one that is suitable for
administration of the peptides by any acceptable route such as oral
(enteral), nasal, ophthal, subcutaneous, intradermal, intramuscular,
intravenous or transdermal. Preferably the administration is s.c.,
and most preferably, i.d. Administration may be by infusion pump.
Since the peptides of the invention derived from BCA, CLIP2, DT1VA,
NLGNAX, NR2E1, NRCAM and PDPN were isolated from glioblastoma, the
medicament of the invention is preferably used to treat glioblastoma.
The present invention will now be described in the following examples
and Figures that describe preferred embodiments thereof,
nevertheless, without being limited thereto. For the purposes of the



RNA sources and preparation Surgically removed tissue specimens were
provided by two different clinical sites (see Example 1) after
written informed consent had been obtained from each patient. Tumor
tissue specimens were snap-frozen in liquid nitrogen immediately
after surgery and later homogenized with mortar and pestle under
liquid nitrogen. Total RNA was prepared from these samples using
TRIzol (Invitrogen, Karlsruhe, Germany) followed by a cleanup with
RNeasy (QIAGEN, Hilden, Germany); both methods were performed
according to the manufacturer's protocol. Total RNA from healthy
human tissues was obtained commercially (Ambion, Huntingdon, UK;
Clontech, Heidelberg, Germany; Stratagene, Amsterdam, Netherlands;
BioChain, Hayward, CA, USA). The RNA from several individuals
(between 2 and 123 individuals) was mixed such that RNA from each
individual was equally weighted. Leukocytes were isolated from blood
samples of 4 healthy volunteers. Quality and quantity of all RNA
samples were assessed on an Agilent 2100 Bioanalyzer (Agilent,
Waldbronn, Germany) using the RNA 6000 Pico LabChip Kit (Agilent).
Microarray experiments Gene expression analysis of all tumor and
normal tissue RNA samples was performed by Affymetrix Human Genome
(HG) U133A or HG-U133 Plus 2.0 oligonucleotide microarrays
(Affymetrix, Santa Clara, CA, USA). All steps were carried out
according to the Affymetrix manual. Briefly, double-stranded cDNA was
synthesized from 5-8 pg of total RNA, using SuperScript RTII
(Invitrogen) and the oligo-dT-T7 primer (MWG Biotech, Ebersberg,
Germany) as described in the manual. In vitro transcription was
performed with the BioArray High Yield RNA Transcript Labelling Kit
(ENZO Diagnostics, Inc., Farmingdale, NY, USA) for the U133A arrays
or with the GeneChip IVT Labelling Kit (Affymetrix) for the U133 Plus
2.0 arrays,  - 96 - followed by cRNA fragmentation, hybridization,
and staining with streptavidin-phycoerythrin and biotinylated
anti-streptavidin antibody (Molecular Probes, Leiden, Netherlands).
Images were scanned with the Agilent 2500A GeneArray Scanner (U133A)
or the Affymetrix Gene-Chip Scanner 3000 (U133 Plus 2.0), and data
were analyzed with the GCOS software (Affymetrix), using default
settings for all parameters. For normalisation, 100 housekeeping
genes provided by Affymetrix were used. Relative expression values
were calculated from the signal log ratios given by the software and
the normal kidney sample was arbitrarily set to 1.0. The expression
profiles of the source genes of the present invention that highly
over-expressed in glioblastoma of the present invention are shown in
Fig. 2. EXAMPLE 3: In vitro immunogenicity for IMA950 MHC class I
presented peptides In order to obtain get information regarding the
immunogenicity of the TUMAPs of the present invention, we performed
investigations using a well established in vitro stimulation platform
already described by (Walter, S, Herrgen, L, Schoor, 0, Jung, G,
Wemet, D, Buhring, HJ, Rammensee, HG, and Stevanovic, S; 2003,
Cutting edge: predetermined avidity of human CD8 T cells expanded on
calibrated MHC/anti-CD28-coated microspheres, J.Immunol., 171, 4974-
4978). This way we could show considerably high immunogenicity for 13
HLA-A*0201 restricted TUMAPs of the invention (in >= 50 % of tested
donors TUMAP-specific CTLs could be detected) demonstrating that
these peptides are T-cell eptiopes against which CD8+ precursor T
cells exist in humans (Table 3). In vitro priming of C08+ T cells To
perform in vitro stimulations by artificial antigen presenting cells
(aAPC) loaded with peptideMHC complex (pMHC) and anti-CD28 antibody,



CSP-001 100% 57% FABP7-00I 100% 27% IGF2BP3-001 50% 21% NES-001 75%
38% NLGN4X-001 100% 62% NRCAM-001 86% 39% PDPN-001 60% 11%
SLCO1C1-001 60% 7% TNC-001 60% 30% TNC-002 50% 14%  In addition to
these results obtained from healthy blood donors, the peptides
BCA-002, CHI3L1- 001, and NLGN4X-001 were also tested in a small
number of glioblastoma patients. All peptides proved to be
immunogenic to a similar extent compared with healthy donors,
demonstrating the existence of precursor T cells in a relevant target
population for the vaccine. EXAMPLE 4 Binding of HLA class
I-restricted peptides of the invention to HLA-A*0201 Objective and
Summary  - 99 - The objective of this analysis was to evaluate the
affinity of the 1-ILA class I peptides to the MHC molecule coded by
the HLA-A*0201 allele as this is an important parameter for the mode
of action of peptides as part of cancer immunotherapies. Affinities
to HLA-A*0201 were medium to high for all tested HLA class
I-restricted peptide 0 of the invention, with dissociation constants
in the range of the positive control peptide HBV-001, a known strong
A*02 binder derived from hepatitis B virus core antigen. These
results confirmed the strong binding affinity of all tested HLA class
I peptides of the present invention. Principle of test Stable
HLA/peptide complexes consist of three molecules: HLA heavy chain,
beta-2 microglobulin (b2m) and the peptidic ligand. The activity of
denatured recombinant HLAA*0201 heavy chain molecules alone can be
preserved making them functional equivalents of "empty HLA-A*0201
molecules". When diluted into aqueous buffer containing b2m and an
appropriate peptide, these molecules fold rapidly and efficiently in
an entirely peptide-dependent manner. The availability of these
molecules is used in an ELISA-based assay to measure the affinity of
interaction between peptide and HLA class I molecule (Sylvester-Hvid
et al., 2002). 



Purified recombinant HLA-A*0201 molecules were incubated together
with b2m and graded doses of the peptide of interest. The amount of
de novo-folded 1-ILA/peptide complexes was determined by a
quantitative ELISA. Dissociation constants (KD values) were
calculated using a standard curve recorded from dilutions of a
calibrant HLA/peptide complex. Results Results are shown in Figure 4.
A lower KD value reflects higher affinity to HLA-A*020I. All tested
peptides of the invention had a strong affinities to HLA-A*0201
around the KD for the positive control peptide HBV-00 I, a known
strong A*02 binder. Thereby, all class I TUMAPs of the invention have
a strong binding affinity to the MI-IC molecule A*02. Reference List
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1. A peptide comprising a sequence that is selected from the group of
SEQ ID No. 1 to SEQ ID No. 3 and SEQ ID No. 5 to SEQ ID No. 30 or a
variant thereof that is at least 85% homologous to SEQ ID No. 1 to
SEQ ID No. 3 and SEQ ID No. 5 to SEQ ID No. 30 or a variant thereof
that induces T cells cross-reacting with said variant peptide,
wherein said peptide is not the underlying full-length polypeptide.
2. The peptide or variant thereof according to claim 1, wherein said
peptide or variant thereof maintains the ability to bind to a
molecule of the human major histocompatibility complex (MHC) class-I
or -II, and wherein said peptide is capable of stimulating CD4 and/or
CD8 T cells. 3. The peptide according to claim 1 or 2, wherein the
amino acid sequence thereof comprises a continuous stretch of amino
acids according the group of SEQ ID No. 1 to SEQ ID No. 3 and SEQ ID
No. 5 to SEQ ID No. 30. 4. The peptide according to any of claims 1
to 3, wherein said peptide is selected from a peptide having a
specific HLA-subtype according to table 2, being capable of
stimulating CD8 cells, and wherein said peptide comprises the
specific anchor amino acid-motif as depicted in table 2. 5. The
peptide according to any of claims 1 to 4, wherein said peptide or
variant thereof has an overall length of between 8 and 100,
preferably between 8 and 30, and more preferred between 8 and 16
amino acids, and most preferred wherein the peptide consists or
consists essentially of an amino acid sequence according to SEQ ID
No. 1 to SEQ ID No. 3 and SEQ ID No. 5 to SEQ ID No. 30. 6. The
peptide according to any of Claims 1 to 5, wherein said peptide is
modified and/or includes non-peptide bonds.  123 7. The peptide
according to any of Claims 1 to 6, wherein said peptide is a fusion
protein, in particular comprising N-terminal amino acids of the
HLA-DR antigen-associated invariant chain 00. 8. A nucleic acid,
encoding a peptide according to any one of claims 1 to 7. 9. An



(b) optionally, a second container containing a diluent or
reconstituting solution for the lyophilized formulation;  125  (c)
optionally, at least one more peptide selected from the group
consisting of the peptides according to SEQ ID No. 1 to SEQ ID No. 3
and SEQ ID No. 5 to SEQ ID No. 30, and  (d) optionally, instructions
for (i) use of the solution or (ii) reconstitution and/or use of the
lyophilized formulation. 19. The kit according to claim 18, further
comprising one or more of (iii) a buffer, (iv) a diluent, (v) a
filter, (vi) a needle, or (v) a syringe. 20. The kit according to
claim 18 or 19, wherein said peptide is selected from the group
consisting of SEQ ID No. 1 to SEQ ID No. 3 and SEQ ID No. 5 to SEQ ID
No. 30. 21. A method for distinguishing glioblastoma from other forms
of cancer comprising analyzing the expression of BCA, CLIP2, DTNA,
NLGNAX, NR2E1, NRCAM and/or PDPN in a sample obtained from the brain
or another tumorous specimen from a subject to be diagnosed. 22. A
kit for measuring expression level of BCA, CLIP2, DTNA, NLGNAX,
NR2E1, NRCAM and/or PDPN as (a) glioblastoma marker gene(s),
comprising at least one antibody that specifically binds a chosen
glioblastoma marker polypeptide, or one or more nucleic acids that
specifically hybridize with BCA, CLIP2, DTNA, NLGNAX, NR2E1, NRCAM
and/or PDPN mRNA, and, optionally, a control (e.g., a specific amount
of a particular glioblastoma marker polypeptide), primary and
secondary antibodies when appropriate, and optionally other reagents,
such as detectable moieties, enzyme substrates, and/or colour
reagents.  SEQUENCE LISTING <110> immatics biotechnologies GmbH <120>
Novel immunotherapy against several Tumors including Neuronal and
Brain Tumors <130> I31774PCT <150> EP08017305.7 <151> 2008-10-01
<150> EP08017921.1 <151> 2008-10-13 <150> US61/105,928 <151>
2008-10-16 <160> 30 <170> PatentIn version 3.4 <210> 1 <211> 9 <212>
PRT <213> Homo sapiens <400> 1 Asn Leu Asp Thr Leu Met Thr Tyr Val 15
<210> 2 <211> 9 <212> PRT <213> Homo sapiens <400> 2 Tyr Leu Ile Ala
Gly Ile Ile Ser Leu 15 <210> 3 <211> 9 <212> PRT <213> Homo sapiens
<400> 3 Lys Ile Met Glu Arg Ile Gin Glu Val 15 <210> 4 <211> 9 <212>
PRT 



<213> Homo sapiens <400> 4 Phe Leu Gly Asp Pro Pro Glu Lys Leu  15
<210> 5 <211> 9 <212> PRT <213> Homo sapiens <400> 5 Ala Len Trp Ala
Trp Pro Ser Gin Len 15 <210> 6 <211> 9 <212> PRT <213> Homo sapiens
<400> 6 Thr Leu Tyr Gly Met Leu Asn Thr Len 15 <210> 7 <211> 9 <212>
PRT <213> Homo sapiens <400> 7 Ser Leu Asn Gin Leu Arg Val Len Len 15
<210> 8 <211> 9 <212> PRT <213> Homo sapiens <400> 8 Lys Leu Gin Asp
Gin Ala Tyr Gin Val 15 <210> 9 <211> 10 <212> PRT <213> Homo sapiens
<400> 9 Ala Len Ala Val Len Ser Asn Tyr Asp Ala 1510 <210> 10 <211> 9
<212> PRT <213> Homo sapiens  <400> 10 Leu Thr Phe Gly Asp Val Val
Ala Val 15 <210> 11 <211> 9 <212> PRT <213> Homo sapiens 



<400> 11 Asn Leu Ala Gin Asp Leu Ala Thr Val 15 <210> 12 <211> 9
<212> PRT <213> Homo sapiens <400> 12 Phe Leu Leu Set Glu Pro Val Ala
Leu 15 <210> 13 <211> 9 <212> PRT <213> Homo sapiens <400> 13 Asn Ile
Leu Glu Gin Ile Val Set Val 15 <210> 14 <211> 9 <212> PRT <213> Homo
sapiens <400> 14 Lys Ile Gin Glu Ile Leu Thr Gin Val 15 <210> 15
<211> 9 <212> PRT <213> Homo sapiens <400> 15 Set Val Val Glu Val Ile
Ala Gly Ile 15 <210> 16  -4- <212> PRT <213> Homo sapiens <400> 16
Gly Leu Gin Ser Gin Ile Ala Gin Val 15 <210> 17 <211> 9 <212> PRT
<213> Homo sapiens <400> 17 Ser Leu Gin Glu Asn Leu Glu Ser Leu 15 



<210> 18 <211> 11 <212> PRT <213> Homo sapiens <400> 18 Phe Leu The
Pro Gly Thr Glu Asn Gin Glu Leu 1510 <210> 19 <211> 9 <212> PRT <213>
Homo sapiens <400> 19 Asn Leu Ala Glu Glu Leu Glu Gly Val 15 <210> 20
<211> 9 <212> PRT <213> Homo sapiens <400> 20 Lys Ile Ile Ser Glu Ile
Gin Ala Leu 15 <210> 21 <211> 9 <212> PRT <213> Homo sapiens <400> 21
Gly Leu Trp His His Gin Thr Glu Val 15  - 5 - <210> 22 <211> 9 <212>
PRT <213> Homo sapiens <400> 22 Thr Leu Val Gly Ile Ile Val Gly Val
15 <210> 23 <211> 9 <212> PAT <213> Homo sapiens <400> 23 Ala Met Thr
Gin Leu Leu Ala Gly Val 15 <210> 24 <211> 9 <212> PRT 



<213> Homo sapiens <400> 24 Gin Leu Leu Ala Gly Val Phe Leu Ala 15
<210> 25 <211> 9 <212> PRT <213> Homo sapiens <400> 25 Thr Met Leu
Ala Arg Leu Ala Ser Ala 15 <210> 26 <211> 15 <212> PRT <213> Homo
sapiens <400> 26 Thr Leu Gly Glu Phe Leu Lys Leu Asp Arg Glu Arg Ala
Lys Asn 1  5 10 15 <210> 27    <211> 15    <212> PRT    <213> Homo
sapiens   <400> 27 



-6- Thr Leu Gly Glu Phe Leu Lys Leu Asp Arg Glu Arg Ala Lys Asp 1  5
10 15 <210> 28    <211> 9    <212> PRT    <213> Homo sapiens   <400>
28     Phe Thr Glu Leu Thr Leu Gly Glu Phe 15 <210> 29 



<211> 9 <212> PRT <213> Homo sapiens <400> 29 Leu Met Leu Gly Glu Phe
Leu Lys Leu 15 <210> 30 <211> 9 <212> PRT <213> Homo sapiens <400> 30
Glu Pro Asp Leu Ala Gin Cys Phe Tyr 15 


