
- 1 - Compositions and methods for therapy and diagnosis of cancer and
cancer metastasis Despite interdisciplinary approaches and exhaustive
use of classical therapeutic procedures, cancers are still among the
leading causes of death. In particular, metastasis is one of the most
critical factors responsible for the failure of cancer treatment. Although
protein expression profiling, gene array analysis and determination of
critical factors in tumor tissue have improved the prognostic classification
of tumors, it is still difficult to fr.predict the risk of metastasis analyzing the
resected primary tumor. After complete tumor resection survival usually
depends on occurrence of metastasis. Presently, it is difficult if not
impossible to predict, whether a primary tumor has metastasized or not.
Tumor cells biologically differ substantially from their nonmalignant cells of
origin. These differences are due to genetic alterations acquired during
tumor development and result, inter alia, also in the formation of
qualitatively or quantitatively altered molecular structures in the cancer
cells. Tumor-associated structures of this kind are, in particular, genetic
products the expression of which is induced or enhanced during the
course of malignant transformation.  The factors regulating acquisition of
the metastatic phenotype are mostly undefined. It is known that some
histopathological parameters are associated with tumor-free survival, for
instance tumor stage and  WO 2008/043525PCT/EP2007/008777 - 2 -
histological grade. However, it is not yet possible to predict the risk of
metastasis by quantification of critical factors in tumor tissue. 5 It was the
object of the present invention to provide compositions and methods for a
diagnosis and therapy of cancer, in particular cancer metastasis. In
particular, it was the object of the present invention to provide
compositions and methods for a diagnosis of metastatic 10 behaviour of
cancer. These objects are achieved by the subject matter of the claims. 15
The studies presented herein demonstrate that cancers expressing both,
TPTE and CXCR4, exhibit a nearly 30 fold increased risk for metastasis,
in particular distant metastasis, as compared to tumors lacking at least
one of these molecules. A combination of these 20 markers is therefore
useful for evaluation of the clinical prognosis of cancer patients and for
targeted therapeutical approaches. Accordingly, the present invention
relates to methods 25 which make possible to assess and/or prognose a
cancer disease, the metastatic behaviour of a cancer disease  



and/or the occurrence of a relapse of particular, the methods of the to
assess and/or prognose the  30 metastasis,inparticulardistantmetastasis.
Preferably, the methods of the invention allow to discriminate malign from
benign conditions.  WO 2008/043525PCT/EP2007/008777 - 3 - a cancer
therapy which has been administered or will be administered. In particular,
the methods of the invention make possible to assess and/or prognose
the occurrence of a relapse of cancer following cancer 5 therapy,e.g.,by
surgery,chemotherapy and/or radiation therapy. In one aspect the
invention relates to a method for diagnosing,monitoring,i.e.determiningthe
10 regression, progression, course and/or onset of, and/or prognosing
cancer, the metastatic behaviour of cancer and/or the presence of a
relapse of cancer in a patient, which method comprises quantitatively
and/or qualitatively determining the level of expression of 15 TPTE in a
biological sample isolated from said patient and quantitatively and/or
qualitatively determining the level of expression of CXCR4 in a biological
sample isolated from said patient. In a particular preferred embodiment,
the invention in this aspect relates to a 20 method of diagnosing whether a
patient has cancer metastasis, in particular distant metastasis. In
particular embodiments of the method of the invention, the level of
expression of TPTE and the 25 level of expression of CXCR4 are
determined in the same sample either concurrently or consecutively. In
further embodiments of the method of the invention, the level of
expression of TPTE and the level of expression of CXCR4 are determined
in different samples wherein said 



30 different samples may be the same kind of sample, e.g. both may be a
blood sample, taken from the patient at the same or different points in time
and from the same or different regions of the body, or may be different
kinds of samples, e.g. one is a blood sample and the 35 other is an urine
sample.  WO 2008/043525PCT/EP2007/008777 - 4 - Preferably a level of
expression of TPTE and a level of expression of CXCR4 which is
increased compared to the level of expression in a subject without cancer,
5 without a risk for cancer, without metastasis of cancer, without a risk for
metastasis of cancer,  without a a relapse potential 10 cancer or  relapse
of cancer, and/or without a risk for of cancer is indicative for cancer or for
a for cancer, for a metastatic behaviour of for a potential for a metastatic
behaviour of  



cancer and/or for a relapse of cancer or for a potential for a relapse of
cancer. Preferably,thequantitativeand/orqualitative 15 determination of the
level of expression of TPTE comprises (i) detecting or determining the
amount of a nucleic acid which is selected from the group consisting of (a)
a nucleic acid which comprises a nucleic acid sequence selected from the
group 20 consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, and 7, 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 25 nucleic acid
which is complementary to the nucleic acid of (a), (b) or (c), and/or (ii)
detecting or determining the amount of a protein or peptide encoded by
the nucleic acid under (i) or of a part or derivative thereof, and/or (iii)
detecting or 30 determining the amount of an antibody specific for the
protein or peptide or for the part or derivative under (ii), and/or (iv)
detecting or determining the amount of a T lymphocyte specific for the
protein or peptide or for the part or derivative under (ii), optionally in 35 a
complex with a MI-IC molecule, in a biological sample  WO
2008/043525PCTIEP2007/008777 - 5 - isolated from a patient. Preferably,
the nucleic acid under (i) in said quantitative and/or qualitative
determination of the level of expression of TPTE comprises a nucleic acid
sequence encoding a protein or 5 peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 8, 9, 10, 11,
12, 13, and 14, a part or derivative thereof and/or the protein or peptide
under (ii) in said quantitative and/or qualitative determination of the level
of 10 expression of TPTE comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs: 8, 9, 101 11, 12, 13, and 14, a
part or derivative thereof. Preferably,thequantitativeand/orqualitative 15
determination of the level of expression of CXCR4 comprises (i) detecting
or determining the amount of a nucleic acid which is selected from the
group consisting of (a) a nucleic acid which comprises a nucleic acid
sequence selected from the group 20 consisting of SEQ ID NOs: 47, and
48, 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 25
nucleic acid which is complementary to the nucleic acid of (a), (b) or (c),
and/or (ii) detecting or determining the amount of a protein or peptide
encoded by the nucleic acid under (i) Or of a part or derivative thereof,
and/or (iii) detecting Or 30 determining the amount of an antibody specific
for the protein or peptide or for the part or derivative under (ii), and/or (iv)
detecting or determining the amount of a T lymphocyte specific for the
protein or peptide or for the part or derivative under (ii), optionally in  



1NO 2081043525PCT/EP2007/008777 - 6 - isolated from a patient.
Preferably, the nucleic acid under (i) in said quantitative and/or qualitative
determination of the level of expression of CXCR4 comprises a nucleic
acid sequence encoding a protein or 5 peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 49, and 50,
a part or derivative thereof and/or the protein or peptide under (ii) in said
quantitative and/or qualitative determination of the level of expression of
CXCR4 comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs: 49, and 50, a part or derivative thereof. Means
for accomplishing said quantitative and/or 15 qualitative determination of
the level of expression are described herein and will be apparent to the
skilled person. According to the invention, detection of a nucleic acid 20 or
determining the amount of a nucleic acid may be carried out using a oligo-
or polynucleotide probe which hybridizes specifically to said nucleic acid,
or may be carried out by selective amplification of said nucleic acid, e.g.
by means of PCR amplification. In 25 one embodiment, the probe
comprises a sequence of 6-50, in particular 10-30, 15-30 and 20-30,
contiguous nucleotides of said nucleic acid and the primers used in said
amplification each comprise a sequence of 6-50, in particular 10-30, 15-30
and 20-30, contiguous 30 nucleotides of said nucleic acid. Preferably, the
detection or determination of the amount of said nucleic acid in the
method of the invention comprises (i) contacting the biological 35 sample
with an agent which binds specifically to the  WO
2008/043525PCl/EP2007/008777 - 7 - nucleic acid, and (ii) detecting the
formation of or determining the amount of a complex between the agent
and the nucleic acid. Preferably, the agent which binds specifically to the
nucleic acid is an oligonucleotide 5 or polynucleotide, which hybridizes
specifically to said nucleic acid. 



According to the invention, detection of a protein or peptide or of a part or
derivative thereof or 10 determining the amount of a protein or peptide or
of a part or derivative thereof may be carried out using an antibody
binding specifically to said protein or peptide or part or derivative thereof.
In particular embodiments, the protein or peptide or part or 15 derivative
thereof which is to be detected or the amount of which is to be determined
in the methods of the present invention is present in a complex with an
MHC molecule. 20 Preferably, the detection or determination of the
amount of said protein or peptide or said part or derivative thereof in the
method of the invention comprises (i) contacting the biological sample with
an agent which binds specifically to the protein or 25 peptide or the part or
derivative thereof, and (ii) detecting the formation of or determining the
amount of a complex between the agent and the protein or peptide or part
or derivative thereof. Preferably, the agent which binds specifically to the
protein or peptide or 30 the part or derivative thereof is an antibody
binding specifically to said protein or peptide or to said part or derivative
thereof.  WO 2008/043525PCT/EP2007/008777 - 8 - out using a protein
or peptide binding specifically to said antibody. Preferably, the detection or
determination of the 5 amount of said antibody in the method of the
invention comprises (i) contacting the biological sample with an agent
which binds specifically to the antibody, and (ii) detecting the formation of
or determining the amount of a complex between the agent and the
antibody. 10 Preferably, the agent which binds specifically to the antibody
is a protein or peptide binding specifically to said antibody. According to
the invention, detection of a T lymphocyte 15 or determining the amount of
a T lymphocyte may be carried out using a cell presenting a complex
between a protein or peptide and an MHC molecule for which the T
lymphocyte is specific, wherein the cell is preferably an antigen-presenting
cell. Detection of or determining 20 the amount of a T lymphocyte may
also be carried out by detecting its proliferation, cytokine production,
and/or cytotoxic activity which may be triggered by specific stimulation
with a complex between a protein or peptide and an MHC molecule for
which the T 25 lymphocyte is specific. Detection of or determining the
amount of a T lymphocyte may also be carried out with aid of a
recombinant MHC molecule or a complex of two or more MHC molecules
loaded with one or more proteins or peptides. 30 



Preferably, the detection or determination of the amount of said T
lymphocyte comprises (i) contacting the biological sample with an agent
which binds specifically to the T lymphocyte, and (ii) detecting 35 the
formation of or determining the amount of a complex  WO
2008/043525PCT/EP2007/008777 - 9 - between the agent and the T
lymphocyte. Preferably, the agent which binds specifically to the T
lymphocyte is a cell presenting the complex between the protein or
peptide or the part or derivative thereof for which the 5 T lymphocyte is
specific and an MHC molecule. An agent which is used for detection or
determining the amount in the methods of the invention such as an oligo-
or polynucleotide probe, an antibody, a protein 10 or peptide or a cell is
preferably labeled in a detectable manner, in particular by a detectable
marker or diagnostic substance such as a radioactive marker,
fluorescence marker or an enzymic marker. 15 In one embodiment, the
method of the invention comprises determining the level of expression in a
first sample at a first point in time and in a further sample at a second
point in time and a comparison of the two samples. Preferably, a level of
expression of 20 TPTE and a level of expression of CXCR4 which is
increased in a sample compared to a sample taken earlier from a patient
indicates that the patient has developed or is about to develop cancer
and/or a metastasis of cancer and/or a relapse of cancer. 25 Preferably, a
level of expression of TPTE and a level of expression of CXCR4 which is
decreased in a sample compared to a sample taken earlier from a patient
indicates regression of cancer and/or a metastasis of cancer in said
patient and thus, Preferably indicates a 30 successful cancer therapy. In a
further embodiment, the biological sample isolated from the patient is
compared to a comparable normal biological sample, e.g. a sample
isolated from a 



35 healthy individual. Preferably, a level of expression  WO
2008/043525PCIAP2007/008777 - 10 - of TPTE and a level of expression
of CXCR4 which is increased in a patient's sample compared to a sample
taken from a healthy individual indicates that the patient has developed or
is about to develop cancer 5 and/or a metastasis of cancer and/or a
relapse of cancer. The determination of the level of expression of TPTE
may also involve the determination of methylation 10 patterns and/or the
degree of methylation with a nucleic acid which is selected from the group
consisting of (a) a nucleic acid which comprises a nucleic acid sequence
selected from the group consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, and 7,
a 15 part or derivative thereof, (b) a nucleic acid which hybridizes with the
nucleic acid of (a) under stringent conditions, (c) a nucleic acid which is
degenerate with respect to the nucleic acid of (a) or (b), and (d) a nucleic
acid which is complementary to the nucleic acid 20 of (a), (b) or (c), and/or
with a nucleic acid comprising a nucleic acid sequence encoding a protein
or peptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, and 14, a part or derivative
thereof, 25 preferably within the non-coding region thereof and more
preferably within the promoter region thereof. A degree of methylation
which is lower compared to a control, e.g. a subject without cancer,
without a risk 30 for cancer, without metastasis of cancer, without a risk
for metastasis of cancer, without a relapse of cancer, and/or without a risk
for a relapse of cancer, or no methylation preferably is indicative for an
increased level of expression of TPTE.  WO
2008/043525PCT/EP2007/008777 - 11 - The determination of methylat
ion patterns and/or the degree of methylation can be performed, for
example, by using methods on the basis of PCR, with the aid of restriction
enzymes or by sequencing. In one preferred embodiment, genomic DNA
is selectively amplified following treatment with a bisulfite containing
reagent. The oligonucleotides used in such amplification preferably have a
sequence binding to the nucleic acid treated with the bisulfite containing 



10 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. A test suitable for this can be as 15 follows:
(1) extraction of DNA from tissue samples of patients, for example using
paraffin embedded material, (2) treatment of the DNA with bisulfite
containing reagents (e.g. as described in Clark S.J. et al., Nucleic Acids
Res. 22(15):2990-7, 1994), (3) 20 amplification of DNA by means of PCR
and (4) analysis of the amount of sequence specific amplification products
(e.g. by means of quantitative PCR, hybridization techniques such as
microarray methods). 25 In particular embodiments of the method of the
invention, the patient has cancer, is suspected of having cancer or
developing cancer, or has a risk for developing cancer. In further
embodiments of the method of the invention, the patient has a cancer
metastasis, 30 is suspected of having a cancer metastasis or developing a
cancer metastasis, or has a risk for developing a cancer metastasis. In
particular embodiments of the method of the invention, the patient has
already been subjected to cancer therapy such as by 35 tumor resection,
radiation therapy and/or chemotherapy,  'WO
20081043525PCT/EP2007/008777 - 12 - or it is intended to subject the
patient to such therapy. The method of diagnosing, monitoring, and/or
prognosing 5 cancer, the metastatic behaviour of cancer and/or the
presence of a relapse of cancer according to the invention preferably
allows the prognosis of a worsened course of a disease, whereby among
other things planning of a more aggressive therapy is made possible. 10
This prognostic method also allows to delimit still benign alterations, e.g.
hyperplasias, from tumor precursors which are already to be appraised as
unfavourable and to anticipate therefore a cancer disposition already
before an invasive tumor has 15 formed. In a further aspect, the invention
relates to a kit comprisingmeansforquantitativelyand/or qualitatively
determining the level of expression of 20 TPTE and means for
quantitatively and/or qualitatively determining the level of expression of
CXCR4 in a biological sample isolated from a patient. Preferably, the kit is
useful in the method for diagnosing, monitoring and/or prognosing cancer,
the metastatic 25 behaviour of cancer and/or the presence of a relapse of
cancer of the invention. 



Meansforquantitativelyand/orqualitatively      determining the level of
expression of TPTE and CXCR4 30 are as discussed above. Preferably,
said means for quantitatively and/or qualitatively determining the level of
expression of TPTE are selected from the group consisting of (1) 35
means for detecting or determining the amount of a
W02008/043525PCT/EP2007/008777 - 13 - nucleic acid which is selected
from the group consisting of (a) a nucleic acid which comprises a nucleic
acid sequence selected from the group consisting of SEQ ID NOs: 1, 2, 3,
4, 5, 6, and 7, a 5 part or derivative thereof, (b) a nucleic acid which
hybridizes with the nucleic acid of (a) under stringent conditions, (c) a
nucleic acid which is degenerate with respect to the nucleic acid of (a) or
(b), and (d) a nucleic acid which is complementary to the nucleic acid 10
of (a), (b) or (c), and/or (ii) means for detecting or determining the amount
of a protein or peptide encoded by the nucleic acid under (i) or of a part or
derivative thereof, and/or (iii) means for detecting or determining the
amount of an antibody specific for the 15 protein or peptide or the part or
derivative under (ii), and/or (iv) means for detecting or determining the
amount of a T lymphocyte specific for the protein or peptide or the part or
derivative under (ii), optionally in a complex with a MHC molecule, in a 20
biological sample isolated from a patient. Preferably, the nucleic acid
under (i) in said quantitative and/or qualitative determination of the level of
expression of TPTE comprises a nucleic acid sequence encoding a
protein or peptide comprising an amino acid sequence 25 selected from
the group consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, and 14, a part or
derivative thereof and/or the protein or peptide under (ii) in said
quantitative and/or qualitative determination of the level of expression of
TPTE comprises an amino acid 30 sequence selected from the group
consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, and 14, a part or derivative
thereof.  NVO 2008/043525PCDEP2007/008777 - 14 - 



CXCR4 are selected from the group consisting of (i) means for detecting
or determining the amount of a nucleic acid which is selected from the
group consisting of (a) a nucleic acid which comprises a 5 nucleic acid
sequence selected from the group consisting of SEQ ID NOs: 47, and 48,
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 10 respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid of (a), (b) or (c),
and/or (ii) means for detecting or determining the amount of a protein or
peptide encoded by the nucleic acid under (i) or of a part or 15 derivative
thereof, and/or (iii) means for detecting or determining the amount of an
antibody specific for the protein or peptide or the part or derivative under
(ii), and/or (iv) means for detecting or determining the amount of a T
lymphocyte specific for the protein 20 or peptide or the part or derivative
under (ii), optionally in a complex with a MHC molecule, in a biological
sample isolated from a patient. Preferably, the nucleic acid under (i) in
said quantitative and/or qualitative determination of the level of expression
of 25 CXCR4 comprises a nucleic acid sequence encoding a protein or
peptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 49, and 50, a part or derivative thereof and/or
the protein or peptide under (ii) in said quantitative and/or 30 qualitative
determination of the level of expression of CXCR4 comprises an amino
acid sequence selected from the group consisting of SEQ ID NOs: 49, and
50, a part or derivative thereof.  W02008/043525PCT/EP2007/008777 -
15 - amount of said nucleic acid comprise an agent which binds
specifically to the nucleic acid. Preferably, the agent which binds
specifically to the nucleic acid is an oligonucleotide or polynucleotide,
which hybridizes 5 specifically to said nucleic acid. Preferably, said means
for detecting or determining the amount of said protein or peptide or part
or derivative thereof comprise an agent which binds specifically to 10 the
protein or peptide or the part or derivative thereof. Preferably, the agent
which binds specifically to the protein or peptide or the part or derivative
thereof is an antibody binding specifically to said protein or peptide or to
said part or derivative 15 thereof. Preferably, said means for detecting or
determining the amount of said antibody comprise an agent which binds 



specifically to the antibody. Preferably, the agent 20 which binds
specifically to the antibody is a protein or peptide binding specifically to
said antibody. Preferably, said means for detecting or determining the
amount of said T lymphocyte comprise an agent which 25 binds
specifically to the T lymphocyte. Preferably, the agent which binds
specifically to the T lymphocyte is a cell presenting the complex between
the protein or peptide or the part or derivative thereof for which the T
lymphocyte is specific and an MHC molecule. 30 In a further aspect, the
invention relates to a pharmaceutical composition comprising (i) an agent
which is effective in reducing or inhibiting expression or activity of TPTE
and/or which binds to TPTE and has 35 tumor destroying or tumor
inhibiting activity, and (ii)  WO 2008/043525PC VEP200 7 008777 - 16 -
an agent which is effective in reducing or inhibiting expression or activity
of CXCR4 and/or which binds to CXCR4 and has tumor destroying or
tumor inhibiting activity. The terms "activity of TPTE" and "activity of 5
CXCR4" relate to any activity of TPTE or CXCR4 in a cell or an organism
such as enzymatic or regulatory activity, in particular cell migration
modulatory activity. Preferably, the agent which binds to TPTE or CXCR4
and has tumor destroying or tumor inhibiting 10 activity is specific for cells
expressing or abnormally expressing TPTE or CXCR4, respectively.
Preferably, such agent comprises a therapeutic substance.
Incertainembodimentsofthepharmaceutical 15 composition of the
invention, the agent is an antisense nucleic acid which hybridizes
selectively with the nucleic acid coding for TPTE and/or hybridizes
selectively with the nucleic acid coding for CXCR4. In further
embodiments, the agent is a siRNA preferably 



20 comprising a sense RNA strand and an antisense RNA strand, wherein
the sense and antisense RNA strands form an RNA duplex, and wherein
the sense RNA strand comprises a nucleotide sequence substantially
identical to a target sequence of about 19 to about 25 contiguous 25
nucleotides in TPTE mRNA and/or in CXCR4 mRNA. In even further
embodiments, the agent is an antibody which binds selectively to TPTE
and/or CXCR4. The antisense nucleic acid, siRNA and/or antibody
discussed above may be combined in the pharmaceutical composition of
the 30 invention. In even a further aspect, the invention relates to a
pharmaceutical composition comprising (I) one or more  WO
20081043525PCT/EP20071008777 - 17 - acid which codes for TPTE or a
part or derivative thereof, (iii) an antibody which binds to TPTE or a part
thereof, (iv) an antisense nucleic acid which hybridizes specifically with a
nucleic acid coding for 5 TPTE, (v) an siRNA directed against a nucleic
acid coding for TPTE, (vi) a host cell which expresses TPTE or a part or
derivative thereof, and (vii) isolated complexes between TPTE or a part or
derivative thereof and an MHC molecule, and (II) one or more
components 10 selected from the group consisting of (i) CXCR4 or a part
or derivative thereof, (ii) a nucleic acid which codes for CXCR4 or a part or
derivative thereof, (iii) an antibody which binds to CXCR4 or a part or
derivative thereof, (iv) an antisense nucleic acid 15 which hybridizes
specifically with a nucleic acid coding for CXCR4, (v) an siRNA directed
against a nucleic acid coding for CXCR4, (vi) a host cell which expresses
CXCR4 or a part or derivative thereof, and (vii) isolated complexes
between CXCR4 Or a part or 20 derivative thereof and an MHC molecule.
In one embodiment, a nucleic acid coding for TPTE or CXCR4 or a part or
derivative thereof is present in the pharmaceutical composition in an
expression vector and 25 functionally linked to a promoter. In a further
embodiment, a host cell present in a pharmaceutical composition of the
invention secretes 



TPTE or CXCR4 or the part or derivative thereof, 30 expresses it on the
surface and preferably additionally express an MHC molecule which binds
to said TPTE or CXCR4 or the part or derivative thereof. In one
embodiment, the host cell expresses the MHC molecule endogenously. In
a further embodiment, the host cell 35 expresses the MHC molecule
and/or TPTE or CXCR4 or the  WO 2008/043525PCT1EP2007/008777 -
18 - part or derivative thereof in a recombinant manner. The host cell is
preferably nonproliferative. In a preferred embodiment, the host cell is an
antigen-presenting cell, in particular a dendritic cell, a 5 monocyte or a
macrophage. In a further embodiment, an antibody present in a
pharmaceutical composition of the invention is a monoclonal antibody. In
further embodiments, the 10 antibody is a chimeric or humanized
antibody, a fragment of a natural antibody or a synthetic antibody. An
antisense nucleic acid present in a pharmaceutical 15 composition of the
invention may comprise a sequence of 6-50, in particular 10-30, 15-30
and 20-30, contiguous nucleotides of the nucleic acid coding for TPTE or
the part or derivative thereof and/or of the nucleic acid coding for CXCR4
or the part or derivative thereof. 20 



In further embodiments, TPTE or CXCR4 or the part or derivative thereof,
provided by a pharmaceutical composition of the invention either directly
or via expression of a nucleic acid, binds to MEC molecules on 25 the
surface of cells, said binding preferably causing a cytolytic response
and/or inducing cytokine release.
Theantibodycontainedinthepharmaceutical      composition of the invention
may be coupled to a 30 therapeutic substance. In particular embodiments
of the siRNA directed against a nucleic acid coding for TPTE contained in
the pharmaceutical composition of the invention the target 35 sequence
has a nucleic acid sequence selected from the  WO
2008/043525PCT/EP2007/008777 - 19 - group consisting of nucleotide
positions 3-21 of SEQ ID NO: 15, nucleotide positions 3-21 of SEQ ID NO:
18, nucleotide positions 3-21 of SEQ ID NO: 21, nucleotide positions 3-21
of SEQ ID NO: 24, nucleotide positions 5 3-21 of SEQ ID NO: 27,
nucleotide positions 3-21 of SEQ ID NO: 30, and nucleotide positions 3-21
of SEQ ID NO: 33. In further particular embodiments of the siRNA the
sense RNA strand has the sequence of SEQ ID NO: 16 and the antisense
RNA strand has the sequence of SEQ ID NO: 10 17, or sense RNA strand
has the sequence of SEQ ID NO: 19 and the antisense RNA strand has
the sequence of SEQ ID NO: 20, or the sense RNA strand has the
sequence of SEQ ID NO: 22 and the antisense RNA strand has the
sequence of SEQ ID NO: 23, or the sense RNA strand has 15 the
sequence of SEQ ID NO: 25 and the antisense RNA strand has the
sequence of SEQ ID NO: 26, or the sense RNA strand has the sequence
of SEQ ID NO: 28 and the antisense RNA strand has the sequence of
SEQ ID NO: 29, or the sense RNA strand has the sequence of SEQ ID
NO: 20 31 and the antisense RNA strand has the sequence of SEQ ID
NO: 32, or the sense RNA strand has the sequence of SEQ ID NO: 34
and the antisense RNA strand has the sequence of SEQ ID NO: 35. 25 A
pharmaceutical composition of the invention may comprise a
pharmaceutically compatible carrier and/or an adjuvant. In a further
aspect, the invention relates to a method 



30 of treating or preventing cancer, metastasis of cancer or relapse of
cancer comprising administering to a patient (I) one or more components
selected from the group consisting of (i) TPTE or a part or derivative
thereof, (ii) a nucleic acid which codes for TPTE or a 35 part or derivative
thereof, (iii) an antibody which  W02008/043525PCT/FP2007/008777 - 20
- binds to TPTE or a part thereof, (iv) an antisense nucleic acid which
hybridizes specifically with a nucleic acid coding for TPTE, (v) an siRNA
directed against a nucleic acid coding for TPTE, (vi) a host 5 cell which
expresses TPTE or a part or derivative thereof, and (vii) isolated
complexes between TPTE or a part or derivative thereof and an MHC
molecule, and (II) one or more components selected from the group
consisting of (i) CXCR4 or a part or derivative 10 thereof, (ii) a nucleic acid
which codes for CXCR4 or a part or derivative thereof, (iii) an antibody
which binds to CXCR4 or a part or derivative thereof, (iv) an antisense
nucleic acid which hybridizes specifically with a nucleic acid coding for
CXCR4, (v) an siRNA 15 directed against a nucleic acid coding for
CXCR4, (vi) a host cell which expresses CXCR4 or a part or derivative
thereof, and (vii) isolated complexes between CXCR4 or a part or
derivative thereof and an MHC molecule. 20 The invention also relates to
a method of treating or preventing cancer, metastasis of cancer or relapse
of cancer comprising administering the pharmaceutical composition of the
invention. 25 Preferably, the cancer is a lung tumor, a breast tumor, a
prostate tumor, a melanoma, a colon tumor, a gastric tumor, a pancreatic
tumor, an ENT tumor, a renal cell carcinoma or a cervical carcinoma, a
colon carcinoma or 30 a mammary carcinoma. Preferably, the cancer,
metastasis of cancer or relapse 



of cancer is characterized by expression or abnormal expression of (i) a
nucleic acid which is selected from 35 the group consisting of (a) a nucleic
acid which  WO 2008/043525PCT/EP20117/008777 - 21 - comprises a
nucleic acid sequence selected from the group consisting of SEQ ID NOs:
1, 2, 3, 4, 5, 6, and 7, a part or derivative thereof, (b) a nucleic acid which
hybridizes with the nucleic acid of (a) under 5 stringent conditions, (c) a
nucleic acid which is degenerate with respect to the nucleic acid of (a) or
(b), and (d) a nucleic acid which is complementary to the nucleic acid of
(a), (b) or (c), and/or (ii) a protein or peptide encoded by the nucleic acid
under 10  (i). Preferably the nucleic acid under (i) comprises a nucleic acid
sequence encoding a protein or peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 8, 9, 10, 11,
12, 13, and 14, a part or derivative thereof and/or the protein 15 or peptide
under (ii) comprises an amino acid sequence selected from the group
consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13, and 14, a part or derivative
thereof. More preferably, the cancer, metastasis of cancer or 20 relapse of
cancer is characterized by further expression or abnormal expression of (i)
a nucleic acid which is selected from the group consisting of (a) a nucleic
acid which comprises a nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 47, 25 and 48, 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
30  the nucleic acid of (a), (b) or (c), and/or (ii) a protein or peptide
encoded by the nucleic acid under (i). Preferably the nucleic acid under (i)
comprises a nucleic acid sequence encoding a protein or peptide
comprising an amino acid sequence selected from the 35 group consisting
of SEQ ID NOs: 49, and 50, a part or  WO
2008/043525PCIAT2007/RIST77 - 22 - derivative thereof and/or the
protein or peptide under (ii) comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs; 49, and 50, a part or derivative
thereof. 



5 In the methods of the invention the pharmaceutical composition is
preferably administered in combination with radiation therapy,
chemotherapy or surgery, wherein the chemotherapeutic agent is
preferably 10 selected from the group consisting of cisplatin, carboplatin,
cyclophosphamide, 5-fluorouracil, adriamycin, daunorubicin, and
tamoxifen.      Preferably the subject or patient in the methods of the 15
invention is a human being. Detailed description of the invention 20 The
expression "determining the level of expression" with respect to TPTE or
CXCR4 according to the invention relates to the determination of the
absence or presence and/or the absolute and/or relative quantification of a
gene product of the TPTE gene or 25 CXCR4 gene (nucleic acid and
protein/peptide). The expression "determining the level of expression"
according to the invention also includes situations wherein no gene
product is detected or the amount of said gene product is below the
detection limit. 30 Generally all methods suitable to detect and analyse
nucleic acids, proteins and/or peptides can be used for determining the
level of expression in the methods of the invention. PCR, gene
chip/microarray systems, 35 Northern blot, RNAse protection assays
(RDA) can, for  WO 2008/043525PCT/EP2007/008777 - 23 - example, be
used for detecting and analyzing nucleic acids. Suitable immunologic
methods for detecting and analyzing proteins and/or peptides among
others are enzyme linked immuno assays (ELISA), sandwich, direct, 5
indirect, or competitive ELISA assays, enzyme-linked immunospot assays
(ELISPOT), radio immuno assays (RIA), flow cytometry assays (FACS =
fluorescence activated cell sorting), immunohistochemistry, Western blot,
fluorescence resonance energy transfer (FRET) assays, 10 protein-chip
assays using for example antibodies, antibody fragments, receptors,
ligands, or other binding agents specific for peptides or proteins. 



According to the invention, the term "binding" 15 preferably relates to a
specific binding. "Specific binding" means that an agent such as an
antibody binds stronger to a target such as an epitope for which it is
specific compared to the binding to another target. An agent binds
stronger to a first target compared to a 20 second target if it binds to the
first target with a  dissociation constant (K0) which is lower than the
dissociation constant for the second target. Preferably the dissociation
constant (K0) for the target to which the agent binds specifically is more
than 10-fold, 25 preferably more than 20-fold, more preferably more than
50-fold, even more preferably more than 100-fold, 200- fold, 500-fold or
1000-fold lower than the dissociation constant (K0) for the target to which
the agent does not bind specifically. 3 According to the invention, a
"reference" such as a reference sample or reference organism may be
used to     correlate and methods of the 35organism, i.e.   



compare the results obtained in the invention from a test sample or test a
patient. Typically the reference  'WO 2008/043525PCT/EP2007/008777 -
24 - organism is a healthy organism, in particular an organism which does
not suffer from cancer, metastasis of cancer and/or relapse of cancer. 5 A
"reference value" can be determined from a reference empirically by
measuring a sufficiently large number of references. Preferably the
reference value is determined by measuring at least 2, preferably at least
3, preferably at least 5, preferably at least 8, 10 preferably at least 12,
preferably at least 20, preferably at least 30, preferably at least 50, or
preferably at least 100 references. The term "TPTE" relates to
"transmembrane phosphatase 15 with tensin homology" and includes any
variants, in particular splice variant, conformations, isoforms and species
homologs of TPTE which are naturally expressed by cells or are
expressed by cells transfected with the TPTE gene The expression
"determining the level of 20 expression of TPTE" relates to a
determination of the level of a nucleic acid of TPTE, such as mRNA,
and/or a determination of the level of TPTE protein. Preferably, a "nucleic
acid of TPTE", a "nucleic acid 25 encoding TPTE", a "nucleic acid coding
for TPTE" or "TPTE gene" relates to a nucleic acid selected from the
group consisting of (a) a nucleic acid which comprises a nucleic acid
sequence selected from the group consisting of SEQ ID NOs: 1, 2, 3, 4, 5,
6, and 7, a 30 part or derivative thereof, (b) a nucleic acid which
hybridizes with the nucleic acid of (a) under stringent conditions, (c) a
nucleic acid which is degenerate with 



respect to the nucleic acid of (a) or (b), and (d) a nucleic acid which is
complementary to the nucleic acid 35 of (a), (b) or (c). The terms may also
include mRNA  WO 20081043525PC1/EP2007/008777 - 25 - coding for
TPTE. Preferably, "TPTE" protein or simply "TPTE" comprises an amino
acid sequence encoded by the afore me ned nucleic acid, preferably an
amino acid sequence selected from the group consisting of SEQ ID 5
NOs: 8, 9, 10, 11, 12, 13, and 14, a part or derivative thereof. One skilled
in the art would understand that the cDNA sequence of TPTE as
described above would be equivalent to TPTE mRNA, and can be used
for the same purpose herein; i.e., the generation of siRNA for 10 inhibiting
expression of TPTE. The term "TPTE" also includes posttranslationally
modified variants, isoforms and species homologs of human TPTE which
are naturally expressed by cells or 15 are expressed by cells transfected
with the TPTE gene. The term "CXCR4" relates to "chemokine (C-X-C
motif) receptor 4" and includes any variants, in particular splice variant,
conformations, isoforms and species 20 homologs of CXCR4 which are
naturally expressed by cells or are expressed by cells transfected with the
CXCR4 gene. The expression "determining the level of expression of
CXCR4" relates to a determination of the level of a nucleic acid of CXCR4,
such as mRNA, and/or 25 a determination of the level of CXCR4 protein.
Preferably, a "nucleic acid of CXCR4", a "nucleic acid encoding CXCR4",
a "nucleic acid coding for CXCR4" or "CXCR4 gene" relates to a nucleic
acid selected from 30 the group consisting of (a) a nucleic acid which
comprises a nucleic acid sequence selected from the group consisting of
SEQ ID NOs: 47, and 48, a part or derivative thereof, (b) a nucleic acid
which hybridizes with the nucleic acid of (a) under stringent 35 conditions,
(c) a nucleic acid which is degenerate with 



WO 2008/043525PCT/E132007/008777 - 26 - respect to the nucleic acid
of (a) or (b), and (d) a nucleic acid which is complementary to the nucleic
acid of (a), (b) or (c). The terms may also include mRNA coding for
CXCR4. Preferably, "CXCR4" protein or simply 5 "CXCR4" comprises an
amino acid sequence encoded by the afore mentioned nucleic acid,
preferably an amino acid sequence selected from the group consisting of
SEQ ID NOs: 49, and 50, a part or derivative thereof. One skilled in the art
would understand that the cDNA 10 sequence of CXCR4 as described
above would be equivalent to CXCR4 mRNA, and can be used for the
same purpose herein; i.e., the generation of siRNA for inhibiting
expression of CXCR4. 15 The term "CXCR4" also includes
posttranslationally modified variants, isoforms and species homologs of
human CXCR4 which are naturally expressed by cells or are expressed
by cells transfected with the CXCR4 gene. 20 According to the invention,
a nucleic acid is preferably deoxyribonucleic acid (DNA) or ribonucleic
acid (RNA). Nucleic acids comprise according to the invention genomic
DNA, cDNA, mRNA, recombinantly  produced and chemically synthesized
molecules. 25 According to the invention, a nucleic acid may be present
as a single-stranded or double-stranded and linear or covalently circularly
closed molecule. A degenerate nucleic acid according to the invention is
30 a nucleic acid that differs from a reference nucleic acid in codon
sequence due to the degeneracy of the genetic code. WO
2008/043525PCT/EP2007/008777 - 27 - of a nucleic acid means
according to the invention that single or multiple, such as at least 2, at
least 4, or at least 6 and preferably up to 3, up to 4, up to 5, up to 6, up to
10, up to 15, or up to 20 nucleotide 5 substitutions, deletions and/or
additions are present in said nucleic acid. Furthermore, the term
"derivative" also comprises chemical derivatization of a nucleic acid on a
nucleotide base, on the sugar or on the phosphate. The term "derivative"
also comprises 10 nucleic acids which contain nucleotides and nucleotide
analogs not occurring naturally. The nucleic acids described according to
the invention have preferably been isolated. The term "isolated 15 nucleic
acid" means according to the invention that the nucleic acid was (i)
amplified in vitro, for example by polymerase chain reaction (PCR), (ii)
recombinantly produced by cloning, (iii) purified, for example by cleavage
and gel-electrophoretic fractionation, or (iv) 



20 synthesized, for example by chemical synthesis. An isolated nucleic
acid is a nucleic acid which is available for manipulation by recombinant
DNA techniques. 25 As used herein, the term "RNA" means a molecule
comprising at least one ribonucleotide residue. By "ribonucleotide" is
meant a nucleotide with a hydroxyl group at the 2-position of a
beta-D-ribo-furanose moiety. The term includes double stranded RNA,
single 30 stranded RNA, isolated RNA such as partially purified RNA,
essentially pure RNA, synthetic RNA, recombinantly produced RNA, as
well as altered RNA that differs from naturally occurring RNA by the
addition, deletion, substitution and/or alteration of one or more 35
nucleotides. Such alterations can include addition of  WO 2008/043525 -
28 - non-nucleotide material, such as to or internally, for example at one of
the RNA. Nucleotides in RNA  PCT/EP2007/008777 the end(s) of a RNA
or more nucleotides molecules can also 



comprise non-standard nucleotidessuch as non- 5 naturally occurring
nucleotides or chemically synthesized nucleotides or deoxynucleotides.
These altered RNAs can be referred to as analogs or analogs of
naturally-occurring RNA. 13 As used herein, the terms "complementarity"
or "complementary" means that a nucleic acid can form hydrogen bond(s)
with another nucleic acid sequence by either traditional Watson-Crick or
other nontraditional types of interaction. In reference to the 15 nucleic
molecules described according to the present invention, the binding free
energy for a nucleic acid molecule with its complementary sequence is
sufficient to allow the relevant function of the nucleic acid to proceed, e.g.,
RNAi activity. For example, the degree 20 of comolementarity between
the sense and antisense strand of the siRNA construct can be the same
or different from the degree of complementarity between the antisense
strand of the siRNA and the target RNA sequence. A percent
complementarity indicates the 25 percentage of contiguous residues in a
nucleic acid molecule that can form hydrogen bonds (e.g., Watson-Crick
base pairing) with a second nucleic acid sequence (e.g., 5, 6, 7, 8, 9, 10
out of 10 being 50%, 60%, 70%, 80%, 90%, and 100% complementary).
"Perfectly 30 complementary" means that all the contiguous residues of a
nucleic acid sequence will hydrogen bond with the same number of
contiguous residues in a second nucleic acid sequence.
WO2008/04.3525PCDEP20071008777 - 29 - another nucleic acid if the
two sequences are capable of hybridizing and forming a stable duplex
with one another, with hybridization preferably being carried out under
conditions which allow specific hybridization  5 between polynucleotides
(stringent conditions). Stringent conditions are described, for example, in
Molecular Cloning: A Laboratory Manual, J. Sambrook et al., Editors, 2nd
Edition, Cold Spring Harbor Laboratory press, Cold Spring Harbor, New
York, 1989 or 10 Current Protocols in Molecular Biology, F.M. Ausubel et
al., Editors, John Wiley & Sons, Inc., New York and refer, for example, to
hybridization at 65C in hybridization buffer (3.5 x SSC, 0.02% Ficoll,
0.02% polyvinylpyrrolidone, 0.02% bovine serum albumin, 15 2.5 mM
NaH2PO4 (pH 7), 0.5% SDS, 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 is washed, for example, in 2 x SSC
at room temperature and then in 0.1-0.5 x SSC/0.1 x SDS at 20
temperatures of up to 68C. Preferably, the degree of complementarity
according to the invention is at least 70%, preferably at least 75%, more
preferably at least 80%, even more preferably at 25 least 90% or most
preferably at least 95%, 96%, 97%, 98% or 99%. Preferably the degree of
identity between a specific 



nucleic acid sequence described herein and a nucleic 30 acid sequence
which is a derivative of said specific nucleic acid sequence, which
hybridizes with said specific nucleic acid sequence and/or which is
degenerate with respect to said specific nucleic acid sequence will be at
least 70%, preferably at least 75%, 35 preferably at least 80%, more
preferably at least 85%,  WO 2008/043525PCT/EP2007/008777 - 30 -
even more preferably at least 90% or most preferably at least 95%, 96%,
97%, 98% or 99%. The degree of identity is preferably given for a region
of at least about 30, at least about 50, at least about 70, at least about 5
90, at least about 100, at least about 200, at least about 300, at least
about 400, at least about 500, at least about 1000, at least about 1500, or
at least about 2000 nucleotides. In preferred embodiments, the degree of
identity is given for the entire length of 10 the reference nucleic acid
sequence, such as the nucleic acid sequences given in the sequence
listing. "Sequence similarity" indicates the percentage of amino acids that
either are identical or that represent 15 conservative amino acid
substitutions. "Sequence identity" between two polypeptide or nucleic acid
sequences indicates the percentage of amino acids or nucleotides that are
identical between the sequences. 20 The term "percentage identity" is
intended to denote a percentage of nucleotides or of amino acid residues
which are identical between the two sequences to be 



compared, obtained after the best alignment, this percentage being purely
statistical and the differences 25 between the two sequences being
distributed randomly and over their entire length. Sequence comparisons
between two nucleotide or amino acid sequences are conventionally
carried out by comparing these sequences after having aligned them
optimally, said comparison 30 being carried out by segment or by "window
of comparison" in order to identify and compare local regions of sequence
similarity. The optimal alignment of the sequences for comparison may be
produced, besides manually, by means of the local homology 35 algorithm
of Smith and Waterman, 1981, Ads App. Math.  INO
20081043525PCT/EP20071008777 - 31 - 2, 482, by means of the local
homology algorithm of Neddleman and Wunsch, 1970, J. Mol. Biol. 48,
443, by means of the similarity search method of Pearson and Lipman,
1988, Proc. Natl Acad. Sci. USA 85, 2444, or by 5 means of computer
programs which use these algorithms (GAP, BESTFIT, PASTA, BLAST P,
BLAST N and TFASTA in Wisconsin Genetics Software Package,
Genetics Computer Group, 575 Science Drive, Madison, Wis.). 10 The
percentage identity is calculated by determining the number of identical
positions between the two sequences being compared, dividing this
number by the number of positions compared and multiplying the result
obtained by 100 so as to obtain the percentage identity 



15 between these two sequences. As used herein, a nucleic acid
sequence "substantially identical" to a target sequence, e.g., a target
sequence contained within a target mRNA, is a nucleic 20 acid sequence
which is identical to the target sequence, or which differs from the target
sequence by one or more nucleotides. Sense strands of siRNAs
described herein which comprise nucleic acid sequences substantially
identical to a target sequence are 25 characterized in that siRNA
comprising such sense strands induce RNAi-mediated degradation of
mRNA containing the target sequence. For example, an siRNA can
comprise a sense strand which differs from a target sequence by one, two
or three or more nucleotides, as 30 long as RNAi-mediated degradation of
the target mRNA is induced by the siRNA. Nucleic acids may, according
to the invention, be present alone or in combination with other nucleic 35
acids, which may be homologous or heterologous. In  WO
2008/043525PCT/EP2007/008777 - 32 - preferred embodiments, a
nucleic acid is functionally linked to expression control sequences which
may be homologous or heterologous with respect to said nucleic acid. The
term "homologous" means that a nucleic acid 5 is also functionally linked
to the expression control sequence naturally and the term "heterologous"
means that a nucleic acid is not functionally linked to the expression
control sequence naturally. 10 A nucleic acid, such as a nucleic acid
expressing RNA and/or protein or peptide, and an expression control
sequence are "functionally" linked to one another, if they are covalently
linked to one another in such a way that expression or transcription of said
nucleic acid 15 is under the control or under the influence of said
expression control sequence. If the nucleic acid is to be translated into a
functional protein, then, with an expression control sequence functionally
linked to a coding sequence, induction of said expression control 20
sequence results in transcription of said nucleic acid, without causing a
frame shift in the coding sequence or said coding sequence not being
capable of being translated into the desired protein or peptide. 25 The
term "expression control sequence" comprises 



according to the invention promoters, ribosome binding sites, enhancers
and other control elements which regulate transcription of a gene or
translation of a mRNA. In particular embodiments of the invention, the 30
expression control sequences can be regulated. The exact structure of
expression control sequences may vary as a function of the species or cell
type, but generally comprises 5'-untranscribed and 5'- and 3'- untranslated
sequences which are involved in initiation 35 of transcription and
translation, respectively, such as  WO 2008/043525PCT/22007/008777 -
33 - TATA box, capping sequence, CAAT sequence, and the like. More
specifically, 5'-untranscribed expression control sequences comprise a
promoter region which includes a promoter sequence for transcriptional
control of the functionally linked nucleic acid. Expression control
sequences may also comprise enhancer sequences or upstream activator
sequences. According to the invention the tettn "promoter" or 10
"promoter region" relates to a nucleic acid sequence which is located
upstream (5') to the nucleic acid sequence being expressed and controls
expression of the sequence by providing a recognition and binding site for
RNA-polymerase. The "promoter region" may include 15 further
recognition and binding sites for further factors which are involved in the
regulation of transcription of a gene. A promoter may control the
transcription of a prokaryotic or eukaryotic gene. Furthermore, a promoter
may be "inducible" and may 20 initiate transcription in response to an
inducing agent or may be "constitutive" if transcription is not controlled by
an inducing agent. A gene which is under the control of an inducible
promoter is not expressed or only expressed to a small extent if an
inducing 25 agent is absent. In the presence of the inducing agent the
gene is switched on or the level of transcription is increased. This is
mediated, in general, by binding of a specific transcription factor. 



30 Promoters which are preferred according to the invention include
promoters for SP6, T3 and T7 polymerase, human 136 RNA promoter,
and CMV promoter.  WO 2008/043525PCT/EP2007/008777 - 34 -
production of RNA or of RNA and protein/peptide. It also comprises partial
expression of nucleic acids. Furthermore, expression may be carried out
transiently or stably. 5 In a preferred embodiment, a nucleic acid molecule
is according to the invention present in a vector, where appropriate with a
promoter, which controls expression of the nucleic acid. The term "vector"
is used here in 10 its most general meaning and comprises any
intermediary vehicle for a nucleic acid which enables said nucleic 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
15 preferably replicated and/or expressed in the cells. Vectors comprise
plasmids, phagemids, bacteriophages or viral genomes. The term
"plasmid" as used herein generally relates to a construct of
extrachromosomal genetic material, usually a circular DNA duplex, which
20 can replicate independently of chromosomal DNA. 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 25 "host cells"
comprises according to the invention prokaryotic (e.g. E. coil) or
eukaryotic cells (e.g. mammalian cells, in particular human cells, yeast
cells and insect cells). Particular preference is given to mammalian cells
such as cells from humans, mice, 



30 hamsters, pigs, goats, or primates. The cells may be derived from a
multiplicity of tissue types and comprise primary cells and cell lines.
Specific examples comprise keratinocytes, peripheral blood leukocytes,
stem cells of the bone marrow and embryonic 35 stem cells. In further
embodiments, the host cell is an  WO 2008/043525PCV 2007/008777 - 35
- antigen-presenting cell, in particular a dendritic cell, monocyte or a
macrophage. A nucleic acid may be present in the host cell in the form of
a single copy or of two or more copies and, in one embodiment, is 5
expressed in the host cell. In those cases of the invention in which a MHC
molecule presents a protein or peptide, an expression vector may also
comprise a nucleic acid sequence coding for said 10 MHC molecule. The
nucleic acid sequence coding for the MHC molecule may be present on
the same expression vector as the nucleic acid coding for the protein or
peptide, or both nucleic acids may be present on different expression
vectors. In the latter case, the 15 two expression vectors may be
cotransfected into a cell. If a host cell expresses neither the protein or
peptide nor the MHC molecule, both nucleic acids coding therefor may be
transfected into the cell either on the same expression vector or on
different expression 20 vectors. If the cell already expresses the MHC
molecule, only the nucleic acid sequence coding for the protein or peptide
can be transfected into the cell. A nucleic acid can be detected or its
amount determined 25 by amplification of said nucleic acid. Amplification
of 



a nucleic acid can be done using a pair of amplification primers, i.e.
oligonucleotides, which hybridize to the nucleic acid. The primers
preferably comprise a sequence of 6-50, in particular 10-30, 15-30 30 and
20-30 contiguous nucleotides of the nucleic acid and are nonoverlapping,
in order to avoid the formation of primer dimers. One of the primers will
hybridize to one strand of the nucleic acid to be amplified, and the other
primer will hybridize to the complementary strand 35 in an arrangement
which allows amplification of the  WO 2008/043525PCT/E22007/008777 -
36 - nucleic acid. "Antisense molecules" or "antisense nucleic acids" may
be used for regulating, in particular reducing, 5 expression of a nucleic
acid. The term "antisense molecule" or uantisense nucleic acid" refers
according to the invention to an oligonucleotide which hybridizes under
physiological conditions to DNA comprising a particular gene or to mRNA
of said gene, thereby 10 inhibiting transcription of said gene and/or
translation of said mRNA. According to the invention, an uantisense
molecule" also comprises a construct which contains a nucleic acid or a
part thereof in reverse orientation with respect to its natural 15 promoter.
An antisense transcript of a nucleic acid or of a part thereof may form a
duplex with the naturally occurring mRNA specifying the protein and thus
prevent accumulation of or translation of the mRNA into the protein.
Another possibility is the use of ribozymes 20 for inactivating a nucleic
acid. Antisense oligonucleotides preferred according to the invention have
a sequence of 6-50, in particular 10-30, 15-30 and 20-30, contiguous
nucleotides of the target nucleic acid and preferably are fully
complementary to the 



25 target nucleic acid or to a part thereof. In preferred embodiments, the
antisense oligonucleotide hybridizes with an N-terminal or 5' upstream site
such as a translation initiation site,transcription 30 initiation site or
promoter site. In further embodiments, the antisense oligonucleotide
hybridizes with a 3'untranslated region or mRNA splicing site.  WO
2008/043525PCT/EP20071008777 - 37 -
oligoribonucleotideOrmodifiedoligo- deoxyribonucleotide. In one
embodiment, an oligonucleotide consists of 5 ribonucleotides,
deoxyribonucleotides or a combination thereof, with the 5'-end of one
nucleotide and the 3'- end of another nucleotide being linked to one
another by a phosphodiester bond. These oligonucleotides may be
synthesized in the conventional manner or produced 10 recombinantly. In
preferred embodiments, an oligonucleotide is a "modified" oligonucleotide.
Here, the oligonucleotide may be modified in very different ways, without
15 impairing its ability to bind its target, in order to increase, for example,
its stability. According to the invention, the term "modified oligonucleotide"
means an oligonucleotide in which (i) at least two of its nucleotides are
linked to one another by a synthetic 20 internucleoside bond (i.e. an
internucleoside bond which is not a phosphodiester bond) and/or (ii) a
chemical group which is usually not found in nucleic acids is covalently
linked to the oligonucleotide. Preferred synthetic internucleoside bonds
are 25 phosphorothioates,alkylphosphonates, 



phosphorodithioates,phosphateesters,alkyl
phosphonothioates,phosphoramidates,carbamates,
carbonates,phosphatetriesters,acetamidates, carboxymethyl esters and
peptides. 30 The term "modified oligonucleotide" also comprises
oligonucleotides having one or more covalently modified bases and/or one
or more covalently modified sugars. "Modified oligonucleotides" comprise,
for example, 35 oligonucleotides with sugar residues which are  WO
2008/043525PCDEP2007/008777 - 38 - covalently bound to low
molecular weight organic groups other than a hydroxyl group at the
3'-position and a phosphate group at the 5'-position. Modified
oligonucleotides may comprise, for example, a 2'-0- 5 alkylated ribose
residue Or another sugar instead of ribose, such as arabinose. By "small
interfering RNA" or "siRNA" as used herein is meant an isolated RNA
molecule, preferably greater than 10 10 nucleotides in length, more
preferably greater than 15 nucleotides in length, and most preferably 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length that
is used to identify a target gene or mRNA to be degraded. A range of
19-25 15 nucleotides is the most preferred size for siRNAs. 



siRNA according to the invention can comprise partially purified RNA,
substantially pure RNA, synthetic RNA, or recombinantly produced RNA,
as well as altered RNA that 20 differs from naturally-occurring RNA by the
addition, deletion, substitution and/or alteration of one or more
nucleotides. Such alterations can include addition of non-nucleotide
material, such as to the end(s) of the siRNA or to one or more internal
nucleotides of the 25 siRNA; modifications that make the siRNA resistant
to nuclease digestion (e. g., the use of 2-substituted ribonucleotides or
modifications to the sugar-phosphate backbone); or the substitution of one
or more nucleotides in the siRNA with deoxyribonucleotides. 30
Furthermore, siRNA may be modified to increase the stability thereof as
described above for modified oligonucleotides, in particular by introducing
one or more phosphorothioate linkages.  WO
2008/043525PCT/EP2007/008777 - 39 - One or both strands of the siRNA
can also comprise a 3'-overhang. As used herein, a "31-overhang" refers
to at least one unpaired nucleotide extending from the 3-end of an RNA
strand. Thus in one embodiment, the siRNA 5 comprises at least one
3'-overhang of from 1 to about 6 nucleotides (which includes
ribonucleotides or deoxynucleotides) in length, preferably from 1 to about
5 nucleotides in length, more preferably from 1 to about 4 nucleotides in
length, and particularly 10 preferably from about 2 to about 4 nucleotides
in length. In the embodiment in which both strands of the siRNA molecule
comprise a 3'-overhang, the length of the overhangs can be the same or
different for each strand. In a most preferred embodiment, the 3'-overhang
15 is present on both strands of the siRNA, and is 2 nucleotides in length.
For example, each strand of the siRNA of the invention can comprise
3'-overhangs of dideoxythymidylic acid ("TT") or diuridylic acid ("uu"). 20
In order to enhance the stability of the siRNA, the 3'-overhangs can be
also stabilized against degradation. In one embodiment, the overhangs
are stabilized by including purine nucleotides, such as adenosine or 25
guanosine nucleotides. Alternatively, substitution of pyrimidine nucleotides
by modified analogues, e.g., substitution of uridine nucleotides in the
3'-overhangs with 2'-deoxythymidine, is tolerated and does not affect the
efficiency of RNAi degradation. In 30 particular, the absence of a
2'-hydroxyl in the 2,- deoxythymidine significantly enhances the nuclease
resistance of the 3'-overhang in tissue culture medium.  



WO 2008/043525PCT/EP2007/008777 - 40 - molecules or can comprise a
single molecule in which two complementary portions are base-paired and
are covalently linked by a single-stranded "hairpin" area. That is, the
sense region and antisense region can be 5 covalently connected via a
linker molecule. The linker molecule can be a polynucleotide or
non-nucleotide linker. Without wishing to be bound by any theory, it is
believed that the hairpin area of the latter type of siRNA molecule is
cleaved intracellularly by the 10 "Dicer" protein (or its equivalent) to form a
siRNA of two individual base-paired RNA molecules. As used herein,
"target mRNA" refers to an RNA molecule that is a target for
downregulation. One skilled in the 15 art would understand that the cDNA
sequence is equivalent to the mRNA sequence, and can be used for the
same purpose herein, i.e., the generation of siRNA. As used herein, a
gene or mRNA which is "cognate" to 20 human TPTE or CXCR4 is a gene
or mRNA from another mammalian species which is homologous to
human TPTE or CXCR4. The mRNA transcribed from the human TPTE or
CXCR4 gene 25 can be analyzed for alternative splice forms using
techniques well-known in the art. Such techniques include reverse
transcription-polymerase chain reaction (RT-PCR), northern blotting and
in-situ hybridization. 30 A technique called "RNAse protection" can also be
used to identify alternatively spliced TPTE or CXCR4 mRNAs. RNAse
protection involves transcription of a gene sequence into synthetic RNA,
which is hybridized to RNA derived from other cells; for example, cells
which are 35 induced to express TPTE. The hybridized RNA is then  



WO 2008/043525PCT/EP2007/008777 - 41 - incubated with enzymes that
recognize RNA:RNA hybrid mismatches. Smaller than expected
fragments indicate the presence of alternatively spliced mRNAs. The
putative alternatively spliced mRNAs can be cloned and 5 sequenced by
methods well known to those skilled in the art. RT-PCR can also be used
to identify alternatively spliced TPTE or CXCR4 mRNAs. In RT-PCR,
mRNA from cells 10 known to express TPTE or CXCR4 is converted into
cDNA by the enzyme reverse transcriptase, using methods well-known to
those of ordinary skill in the art. The entire coding sequence of the cDNA
is then amplified via PCR using a forward primer located in the 3' 15
untranslated region, and a reverse primer located in the 5' untranslated
region. The amplified products can be analyzed for alternative splice
forms, for example by comparing the size of the amplified products with
the size of the expected product from normally spliced 20 mRNA, e.g., by
agarose gel electrophoresis. Any change in the size of the amplified
product can indicate alternative splicing. The mRNA produced from
mutant TPTE or CXCR4 genes can 25 also be readily identified with the
techniques described above for identifying alternative splice forms. As
used herein, "mutant" TPTE or CXCR4 genes or mRNA include human
TPTE or CXCR4 genes or mRNA which differ in sequence from the TPTE
or CXCR4 sequences set 30 forth herein. Thus, allelic forms of the TPTE
or CXCR4 gene, and the mRNA produced from them, are considered
"mutants" for purposes of this invention.
WOMMM.0525PCTLEP207M08777 - 42 - greater, more preferably of 50%
Or greater, and most preferably of 75% or greater, in the level, e.g. in the
level of protein Or mRNA as compared to a reference sample (e.g., a
sample not treated with siRNA). This 5 reduction or inhibition of RNA or
protein expression can occur through targeted mRNA cleavage or
degradation. Assays for protein expression or nucleic acid expression are
known in the art and include, for example, ELISA, western blot analysis for
protein 10 expression, and northern blotting or RNase protection assays
for RNA. siRNA can be expressed from pol III expression vectors 



without a change in targeting site, as expression of 15 RNAs from pol III
promoters is only believed to be efficient when the first transcribed
nucleotide is a purine. siRNA according to the invention can be targeted to
any 20 stretch of approximately 19-25 contiguous nucleotides in any of the
target mRNA sequences (the "target sequence"). Techniques for selecting
target sequences for siRNA are given, for example, in Tuschl T. et al.,
"The siRNA User Guide", revised Oct. 11, 2002, the 25 entire disclosure
of which is herein incorporated by reference. "The siRNA User Guide" is
available on the world wide web at a website maintained by Dr. Thomas
Tuschl, Laboratory of RNA Molecular Biology, Rockefeller University, New
York, USA, and can be found 30 by accessing the website of the
Rockefeller University and searching with the keyword usiRNA". Thus, the
sense strand of the present siRNA comprises a nucleotide sequence
substantially identical to any contiguous stretch of about 19 to about 25
nucleotides in the 35 target mRNA.  WO
2008/043525PCT/EP2007/008777 - 43 - Generally, a target sequence on
the target mRNA can be selected from a given cDNA sequence
corresponding to the target mRNA, preferably beginning 50 to 100 nt 5
downstream (i.e., in the 3'-direction) from the start codon. The target
sequence can, however, be located in the 5'- or 3'-untranslated regions, or
in the region nearby the start codon. For example, a suitable target 10
sequence in the TPTE cDNA sequence is selected following group of
target sequences: 



from the  (1)TCGGTACTTGATAACATTACA (SEQ ID NO: 15)   (ii)
CAGACTTGTGTTATTCTAGCA (SEQ ID NO: 18)   (iii)
CTGAAATATGTTCAACTGCAA (SEQ ID NO: 21)  15 (iv)
CAGATTGGCAACCAAGACTAA (SEQ ID NO: 24)   (v)
AACCCTGCCACATGTTCATAT (SEQ ID NO: 



27)   (vi) AATGACAGTCCACAGACAAGT (SEQ ID NO: 30)   (vii)
AAGCTGATAAGAAGGCGGGTT (SEQ ID NO: 33)  20 A preferred siRNA
targeting the sequence (1), and which  has 3'-overhangs on each strand
(overhangs shown in bold), is:                   gguacuugauaacauuacaTT
25AGccaugaacuauuguaaugu A preferred siRNA targeting the sequence
(ii), and which has 31-overhangs on each strand (overhangs shown in
bold), is: 30 



gacuuguguuauucuagcaTT GTcugaacacaauaagaucgu  WO
2008/043525PCIYEP2007/008777 - 44 - A preferred siRNA targeting the
sequence (iii), and which has 3'-overhangs on each strand (overhangs
shown in bold), is: 5gaaauauguucaacugcaaTT GAcuuuauacaaguugacguu
A preferred siRNA targeting the sequence (iv), and which has
3'-overhangs on each strand (overhangs shown 10in bold), is:
gauuggcaaccaagacuaaTT GTcuaaccguugguucugauu 15 A preferred
siRNA targeting the sequence (v), and which has 3'-overhangs on each
strand (overhangs shown in bold), is:
cccugccacauguucauauTT 20TTgggacgguguacaaguaua A preferred siRNA
targeting the sequence (vi), and which has 31-overhangs on each strand
(overhangs shown in bold), is: 25    uaacaguccacagacaaguTT
TTacugucaggugucuguuca    A preferred siRNA targeting the sequence
(vii), and 30 which has 3-overhangs on each strand (overhangs shown in
bold), is:    gcugauaagaaggcggguuTT TTcgacuauucuuccgcccaa  



WO 2008/043525PCT/EP2007/008777 - 45 - In the above list, all
deoxyribonucleotides in a nucleic acid sequence are represented by
capital letters (e.g., deoxythymidine is "T"), and ribonucleotides in a
nucleic acid sequence are 5 represented by lower case letters (e.g.,
uridine is nun). It is understood that the target sequences given herein are
with reference to the human TPTE cDNA, and thus 10 these sequences
contain deoxythymidines represented by "Tu. One skilled in the art would
understand that, in the actual target sequence of the TPTE mRNA, the
deoxythymidines would be replaced by uridines ("u"). Likewise, a target
sequence contained within an siRNA 15 of the invention would also
contain uridines in place of deoxythymidines. siRNA can be obtained
using a number of techniques known to those of skill in the art. For
example, siRNA 20 can be chemically synthesized or recombinantly
produced using methods known in the art, such as the Drosophila in vitro
system described in U.S. published application 2002/0086356 of Tuschl et
al., the entire disclosure of which is herein incorporated by reference. 25
Preferably, siRNA is chemically synthesized using appropriately protected
ribonucleoside phosphoramidites and a conventional DNA/RNA
synthesizer. siRNA can be synthesized as two separate, complementary
RNA 30 molecules, or as a single RNA molecule with two complementary
regions. Alternatively, siRNA can also be expressed from recombinant
circular or linear DNA plasmids using any 35 suitable promoter. Suitable
promoters for expressing  



WO 2008/043525PCT/EP2007/008777 - 46 - s iRNA of the invention from
a plasmid include, for example, the 136 or H1 RNA pol III promoter
sequences and the cytomegalovirus promoter. 5 Selection of other
suitable promoters is within the skill in the art. The recombinant plasmids
of the invention can also comprise inducible or regulatable promoters for
expression of the siRNA in a particular tissue or in a particular intracellular
environment. 10 The siRNA expressed from recombinant plasmids can
either be isolated from cultured cell expression systems by standard
techniques, or can be expressed intracellularly. The use of recombinant
plasmids to 15 deliver siRNA to cells in vivo is discussed in more detail
below. siRNA can be expressed from a recombinant plasmid either as two
separate, complementary RNA molecules, or as a single RNA molecule
with two complementary regions. 20 Selection of plasmids suitable for
expressing siRNA, methods for inserting nucleic acid sequences for
expressing the siRNA into the plasmid, and methods of delivering the
recombinant plasmid to the cells of 25 interest are within the skill in the
art. siRNA can also be expressed from recombinant viral vectors
intracellularly in vivo. The recombinant viral vectors comprise sequences
encoding the siRNA and any 30 suitable promoter for expressing the
siRNA sequences. The recombinant viral vectors can also comprise
inducible or regulatable promoters for expression of the siRNA in a
particular tissue or in a particular intracellular environment. The use of
recombinant viral 35 vectors to deliver siRNA to cells in vivo is discussed 



WO 20081043525PCT/EP2007/008777 - 47 - in more detail below. siRNA
can be expressed from a recombinant viral vector either as two separate,
complementary RNA molecules, or as a single RNA molecule with two
complementary regions. 5 According to the invention the term "peptide"
refers to substances comprising two or more, preferably 3 or more,
preferably 4 or more, preferably 6 or more, preferably 8 or more,
preferably 10 or more, preferably 10 13 or more, preferably 16 more,
preferably 20 or more and up to preferably 8, 10, 20, 30, 40 or 50, in
particular 100 amino acids joined covalently by peptide bonds. The term
"protein" refers to large peptides, preferably to peptides with more than
100 amino acid 15 residues, but in general the terms "peptides" and
"proteins" are synonyms and are used in this application interchangeably.
Preferably,the proteins and peptides described 20 according to the
invention have been isolated. The terms "isolated protein" or "isolated
peptide" mean that the protein or peptide has been separated from its
natural environment. An isolated protein or peptide may be in an
essentially purified state. The term 25 "essentially purified" means that the
protein or peptide is essentially free of other substances with which it is
associated in nature or in vivo. Such proteins and peptides may be used,
for example, in 30 producing antibodies and in an immunological or
diagnostic assay. Proteins and peptides described according to the
invention may be isolated from biological samples such as tissue or cell
homogenates and may also be expressed recombinantly in a 35
multiplicity of pro- or eukaryotic expression systems.  WO
20081043525PCT/EP2007/008777 - 48 -
Forthepurposesofthepresentinvention, "derivatives" of a protein or peptide
or of an amino acid sequence comprise amino acid insertion variants, 



5 amino acid deletion variants and/or amino acid substitution variants.
Amino acid insertion variants comprise amino- and/or carboxy-terminal
fusions and also insertions of single 10 or two or more amino acids in a
particular amino acid sequence. In the case of amino acid sequence
variants having an insertion, one or more amino acid residues are inserted
into a particular site in an amino acid sequence, although random
insertion with appropriate 15 screening of the resulting product is also
possible. Amino acid deletion variants are characterized by the removal of
one or more amino acids from the sequence. 20 Amino acid substitution
variants are characterized by at least one residue in the sequence being
removed and another residue being inserted in its place. Preference is
given to the modifications being in positions in the amino acid sequence
which are not conserved between 25 homologous proteins or peptides
and/or to replacing amino acids with other ones having similar properties
such as hydrophobicity, hydrophilicity, electronegativity, volume of the
side chain and the like (conservative substitution). Conservative 30
substitutions, for example, relate to the exchange of one amino acid with
another amino acid listed below in the same group as the amino acid to be
substituted:  WO 2008/043525PCTMT20uI7/008777 - 49 - 2. negatively
charged residues and their amides: Asn, Asp, Glu, Gln 3. positively
charged residues: His, Arg, Lys 4. large aliphatic, nonpolar residues: Met,
Leu, Ile, 5Val (Cys) 5. large aromatic residues: Phe, Tyr, Trp. Owing to
their particular part in protein architecture, three residues are shown in
brackets. Gly is the only 10 residue without a side chain and thus imparts
flexibility to the chain. Pro has an unusual geometry which greatly restricts
the chain. Cys can form a disulfide bridge. 



15 Preferably the degree of similarity,preferably identity between a
specific amino acid sequence described herein and an amino acid
sequence which is a derivative of said specific amino acid sequence will
be at least 70%, preferably at least 80%, even more 20 preferably at least
90% or most preferably at least 95%, 96%, 97%, 98% or 99%. The degree
of similarity or identity is given preferably for a region of at least about 10,
at least about 20, at least about 40, at least about 60, at least about 80, at
least about 100, 25 at least about 150, at least about 200, at least about
300, at least about 400 or 500 amino acids. In preferred embodiments, the
degree of similarity or identity is given for the entire length of the reference
amino acid sequence. 30 The amino acid variants described above may
be readily prepared with the aid of known peptide synthesis techniques
such as, for example, by solid phase synthesis (Merrifield, 1964) and
similar methods or by 35 recombinant DNA manipulation. The
manipulation of DNA  WO 2008/043525PCT/EP2007/008777 - 50 -
sequences for preparing proteins and peptides having substitutions,
insertions or deletions, is described in detail in Sambrook et al. (1989), for
example. 5 According to the invention, "derivatives" of proteins and
peptides also comprise single or multiple substitutions, deletions and/or
additions of any molecules associated with the protein or peptide, such as
carbohydrates, lipids and/or proteins or peptides. 10 The term "derivative"
also extends to all functional chemical equivalents of said proteins and
peptides which do not only contain amino acid constituents but also
non-amino acid constituents such as sugar and phosphate structures and
extends also to substances 15 containing bonds such ester, thioether arid
disulfide bonds, According to the invention, a part or fragment of a protein
or peptide preferably has a functional property 



20 of the protein or peptide from which it has been derived. Such
functional properties comprise the interaction with antibodies, and the
interaction with other peptides or proteins. A particular property is the
ability to form a complex with MHC molecules and, 25 where appropriate,
generate an immune response, preferably by stimulating cytotexic or T
helper cells. A part or fragment of a protein or peptide preferably
comprises a sequence of at least 6, in particular at least 8, at least 10, at
least 12, at least 15, at 30 least 20, at least 30 and preferably up to 8, in
particular up to 10, up to 12, up to 15, up to 20, up to 30 or up to 50,
consecutive amino acids of the protein or peptide.
W020081043525PCDEP20071008777 - 51 - protein or peptide preferably
relates to the part of the nucleic acid, which codes at least for the protein
or peptide and/or for a part or a fragment of said protein or peptide, as
defined above. A part or 5 fragment of a nucleic acid coding for a protein
or peptide is preferably that part of the nucleic acid corresponding to the
open reading frame. Antisera which contain specific antibodies specifically
10 binding to the target protein can be prepared by various standard
processes; see, for example, "Monoclonal Antibodies: A Practical
Approach" by Philip Shepherd, Christopher Dean ISBN 0-19-963722-9;
"Antibodies: A Laboratory Manual" by Ed Harlow, David 15 Lane, ISBN:
0879693142 and "Using Antibodies: A Laboratory Manual: Portable
Protocol NO" by Edward Harlow, David Lane, Ed Harlow ISBN
0879695447. Thereby it is also possible to generate affine and specific
antibodies which recognize complex membrane proteins in 20 their native
form (Azorsa et al., J. Immunol. Methods 229: 35-48, 1999; Anderson et
al., J. Immunol. 143: 1899-1904, 1989; Gardsvoll, J. Immunol. Methods
234: 107-116, 2000). This is in particular relevant for the preparation of
antibodies which are to be used 25 therapeutically, but also for many
diagnostic applications. In this respect, it is possible to immunize with the
whole protein, with extracellular partial sequences as well as with cells
which express the target molecule in physiologically folded form. 30
Monoclonal antibodies are traditionally prepared using the hybridoma
technology. (for technical details see: "Monoclonal Antibodies: A Practical
Approach" by Philip Shepherd, Christopher Dean ISBN 0-19-963722-9; 35
"Antibodies: A Laboratory Manual" by Ed Harlow, David
W02008/043525Pa/EM07/00877 - 52 - 



Lane ISBN: 0879693142; "Using Antibodies: A Laboratory Manual:
Portable Protocol NO" by Edward Harlow, David Lane, Ed Harlow ISBN:
0879695447). 5 It is known that only a small part of an antibody molecule,
the paratope, is involved in binding of the antibody to its epitope (cf. Clark,
W.R. (1986), The Experimental Foundations of Modern Immunology,
Wiley & Sons, Inc., New York; Roitt, I. (1991), Essential 10 Immunology,
7th Edition, Blackwell Scientific Publications, Oxford). The pFc' and Fc
regions are, for example, effectors of the complement cascade but are not
involved in antigen binding. An antibody from which the pFc' region has
been enzymatically removed or which 15 has been produced without the
pFc' region, referred to as F(abf)2 fragment, carries both antigen binding
sites of a complete antibody. Similarly, an antibody from which the Pc
region has been enzymatically removed or which has been produced
without said Pc region, 20 referred to as Fab fragment, carries one
antigen binding site of an intact antibody molecule. Furthermore, Fab
fragments consist of a covalently bound light chain of an antibody and part
of the heavy chain of said antibody, referred to as Fd. The Fd 25
fragments are the main determinants of antibody specificity (a single Fd
fragment can be associated with up to ten different light chains, without
altering the specificity of the antibody) and Fd fragments, when isolated,
retain the ability to bind to an epitope. 30 Located within the
antigen-binding part of an antibody are complementary-determining
regions (CORs) which interact directly with the antigen epitope and
framework regions (FRs) which maintain the tertiary 35 structure of the
paratope. Both the Fd fragment of the  WO
20081043525PCT/EP2007/008777 - 53 - heavy chain and the light chain
of IgG immunoglobulins contain four framework regions (FR1 to FR4)
which are separated in each case by three complementary-determining
regions (CDR1 to CDR3). The CDRs and, in 5 particular, the CDR3
regions and, still more particularly, the CDR3 region of the heavy chain
are responsible to a large extent for antibody specificity. Non-CDR regions
of a mammalian antibody are known to be 10 able to be replaced by
similar regions of antibodies with the same or a different specificity, with
the specificity for the epitope of the original antibody being retained. This
made possible the development of "humanized" antibodies in which
nonhuman CDRs are 



15 covalently linked to human FR and/or Fc/pFc' regions to produce a
functional antibody. As another example,WO 92/04381 describes the
production and use of humanized murine RSV antibodies 20 in which at
least part of the murine FR regions have been replaced with FR regions of
a human origin. Antibodies of this kind, including fragments of intact
antibodies with antigen-binding capability, are often referred to as
"chimeric" antibodies. 25 According to the invention, the term "antibody"
also includes F(ab1)2, Feb, Fv, and Fd fragments of antibodies, chimeric
antibodies, in which the Fc and/or FR and/or CDR1 and/or CDR2 and/or
light chain-CDR3 30 regions have been replaced with homologous human
or nonhuman sequences, chimeric F(ab1)2-fragment antibodies in which
the FR and/or CDR1 and/or CDR2 and/or light chain-CDR3 regions have
been replaced with homologous human or nonhuman sequences,
chimeric Fab- 35 fragment antibodies in which the FR and/or CDR1 and/or
WO2008/043525PCT/EP2007/008777 - 54 - CDR2 and/or light
chain-CDR3 regions have been replaced with homologous human or
nonhuman sequences, and chimeric Fd-fragment antibodies in which the
FR and/or CDR1 and/or CDR2 regions have been replaced with 5
homologous human or nonhuman sequences. The term "antibody" also
comprises "single-chain" antibodies.   Antibodies may also be coupled to
specific diagnostic substances for displaying cells and tissues expressing
10 particular proteins or peptides. Diagnostic substances include any label
that functions to: (i) provide a detectable signal; (ii) interact with a second
label to modify the detectable signal provided 15 by the first or second
label, e.g. FRET (Fluorescence Resonance Energy Transfer); (iii) affect
mobility, e.g. electrophoretic mobility, by charge, hydrophobicity, shape, or
other physical parameters, or (iv) provide a capture moiety, e.g., affinity,
antibody/antigen, or 



20 ionic complexation. Suitable as label are structures, such as
fluorescent labels, luminescent labels, chromophore labels, radioisotopic
labels, isotopic labels, preferably stable isotopic labels, isobaric labels,
enzyme labels, particle labels, in particular 25 metal particle labels,
magnetic particle labels, polymer particle labels, small organic molecules
such as biotin, ligands of receptors or binding molecules such as cell
adhesion proteins or lectins, label-sequences comprising nucleic acids
and/or amino acid 30 residues which can be detected by use of binding
agents, etc. Diagnostic substances comprise, in a nonlimiting manner,
barium sulfate, iocetamic acid, iopanoic acid, calcium ipodate, sodium
diatrizoate, meglumine diatrizoate, metrizamide, sodium tyropanoate 35
and radio diagnostic, including positron emitters such  W020
/043525PCT/EP2007/008777 - 55 - as fluorine-18 and carbon-11, gamma
emitters such as iodine-123, technetium-99m, iodine-131 and indium-111,
nuclides for nuclear magnetic resonance, such as fluorine and gadolinium.
5 Antibodies may also be coupled to specific therapeutic substances.
According to the invention, the term "therapeutic 10 substance" means
any molecule which may exert a therapeutic effect. According to the
invention, a therapeutic substance is preferably selectively guided to a
diseased cell and includes anticancer agents, radioactive iodine-labeled
compounds, toxins, 15 cytostatic or cytolytic drugs, etc. Anticancer agents
comprise, for example, aminoglutethimide, azathioprine, bleomycin
sulfate, busulfan, carmustine, chlorambucil, cisplatin, cyclophosphamide,
cyclosporine, cytarabidine, dacarbazine, dactinomycin, daunorubin, 20
doxorubicin, taxol, etoposide, fluorouracil, interferon-a, lomustine,
mercaptopurine, methotrexate, mitotane, procarbazine HC1, thioguanine,
vinblastine sulfate and vincristine sulfate. Other anticancer agents are
described, for example, in Goodman and 25 Gilman, "The
Pharmacological Basis of Therapeutics", 8th Edition, 1990, McGraw-Hill,
Inc., in particular Chapter 52 (Antineoplastic Agents (Paul Calabresi and
Bruce A. Chabner). Toxins may be proteins such as pokeweed antiviral
protein, cholera toxin, pertussis 30 toxin, ricin, gelonin, abrin, diphtheria
exotoxin or Pseudomonas exotoxin. Toxin residues may also be high
energy-emitting radionuclides such as cobalt-60.  WO
2008/043525PCTIEP2007/008777 - 56 - 



relates to a complex of genes present in all vertebrates. MHC proteins or
molecules are involved in signaling between lymphocytes and antigen
presenting cells in normal immune reactions by binding peptides 5 and
presenting them for recognition by T cell receptors (TCR). MHC molecules
bind peptides within an intracellular processing compartment and present
these peptides on the surface of antigen presenting cells for recognition
by T cells. The human MHC region also 10 termed HLA is located on
chromosome 6 and includes the class I and class II region. In one
preferred embodiment of all aspects of the invention an MHC molecule is
an HLA molecule. 15 The term "patient" or "subject" means according to
the invention a human being, a nonhuman primate or another animal, in
particular a mammal such as a cow, horse, pig, sheep, goat, dog, cat or a
rodent such as a mouse and rat. In a particularly preferred embodiment,
the 20 patient is a human being. "Abnormal expression" means according
to the invention that expression is altered, preferably increased, compared
to the state in a healthy individual. 25 According to the invention the term
"increased" or "increased amount" preferably refers to an increase by at
least 10%, in particular at least 20%, at least 50% or at least 100%. The
amount of a substance is also 30 increased in a test sample such as a
biological sample compared to a reference sample if it is detectable in the
test sample but absent or not detectable in the reference sample.  W0200
43525PCTJT2007M08777 - 57 - to any pathological state, including, in
particular, cancer, wherein the term "cancer" according to the invention
comprises leukemias, seminomas, melanomas, teratomas, lymphomas,
neuroblastomas, gliomas, rectal 5 cancer, endometrial cancer, kidney
cancer, adrenal cancer, thyroid cancer, blood cancer, skin cancer, cancer
of the brain, cervical cancer, intestinal cancer, liver cancer, colon cancer,
stomach cancer, intestine cancer, head and neck cancer, 10
gastrointestinal cancer, lymph node cancer, esophagus cancer, colorectal
cancer, pancreas cancer, ear, nose and throat (ENT) cancer, breast
cancer, prostate cancer, cancer of the uterus, ovarian cancer and lung
cancer and the metastases thereof. Examples thereof are 15 lung
carcinomas, mamma carcinomas, prostate carcinomas, colon carcinomas,
renal cell carcinomas, cervical carcinomas, or metastases of the cancer
types or tumors described above. The term cancer according to the
invention also comprises cancer metastases. 20 By "tumor" is meant an
abnormal group of cells or tissue that grows by a rapid, uncontrolled
cellular proliferation and continues to grow after the stimuli that initiated
the new growth cease. Tumors show 25 partial or complete lack of
structural organization and functional coordination with the normal tissue,
and usually form a distinct mass of tissue, which may be either benign or
malignant. 



30 By "metastasis" is meant the spread of cancer cells from its original
site to another part of the body. The formation of metastasis is a very
complex process and depends on detachment of malignant cells from the
primary tumor, invasion of the extracellular matrix, 35 penetration of the
endothelial basement membranes to  WO
2008/043525PCT/EP2007/008777 - 58 - enter the body cavity and
vessels, and then, after being transported by the blood, infiltration of target
organs. Finally, the growth of a new tumor at the target site depends on
angiogenesis. Tumor metastasis 5 often occurs even after the removal of
the primary tumor because tumor cells or components may remain and
develop metastatic potential. In one embodiment, the term "metastasis"
according to the invention relates to "distant metastasis" which relates to a
metastasis 10 which is remote from the primary tumor and the regional
lymph node system. The term "relapse" relates to the return of signs and
symptoms of a disease after a patient has enjoyed a 15 remission, e.g.
after therapy such as tumor resection, chemotherapy and/or radiation
therapy. In particular, the term "relapse" relates to the reappearance of
cancer after a disease-free period. For example, after treatment a patient
with cancer went into remission 20 with no sign or symptom of the tumor,
remained in remission for some time, but then suffered a relapse and has
to be treated once again for cancer. According to the invention, a
biological sample may be 25 a tissue sample, including bodily fluids,
and/or a cellular sample and may be obtained in the conventional manner
such as by tissue biopsy, including punch biopsy, and by taking blood,
bronchial aspirate, sputum, urine, feces or other body fluids. According to
30 the invention, the term "biological sample" also includes fractions of
biological samples. 



The terms "T cell" and "T lymphocyte" are used interchangeably herein
and include T helper cells and 35 cytolytic T cells which comprise
cytotoxic T cells.  WO 2008/043525PCT/EP2007/008777 - 59 - The
pharmaceutical compositions and methods of treatment described
according to the invention may also be used for immunization or
vaccination to prevent a 5 disease described herein. In the present
methods, nucleic acids can be administered to the subject either as naked
nucleic acids, in conjunction with a delivery reagent, or as a 10
recombinant plasmid or viral vector which may express the nucleic acid.
The invention also provides for administering nucleic acids in vivo by
using target-controlled liposomes. 15 For example vectors derived from
adenovirus (AV); adeno-associated virus (AAV); retroviruses (e. g, lent
iviruses (LV), Rhabdoviruses, murine leukemia virus); herpes virus, and
the like can be used. The tropism of the viral vectors can be modified by
20 pseudotyping the vectors with envelope proteins or other surface
antigens from other viruses, or by substituting different viral capsid
proteins, as appropriate. 25 Liposomes can aid in the delivery of the
nucleic acid to a particular tissue, such as tumor tissue, and can also
increase the blood half-life of the nucleic acid. Liposomes suitable for use
in the invention are formed from standard vesicle-forming lipids, which
generally 



30 include neutral or negatively charged phospholipids and a sterol, such
as cholesterol. The selection of lipids is generally guided by consideration
of factors such as the desired liposome size and half-life of the liposomes
in the blood stream. A variety of methods are 35 known for preparing
liposomes, for example as described  WO
2008/043525PCT/EP2007/008777 - 60 - in Szoka et al. (1980) , Ann. Rev.
Biophys. Bioeng. 9 : 467; and U.S. Pat. Nos. 4,235,871, 4,501,728,
4,837,028, and 5,019,369, the entire disclosures of which are herein
incorporated by reference. 5 In particular embodiments, preference is
given to directing nucleic acids to particular cells. In such embodiments, a
carrier used for administering a nucleic acid to a cell (e.g. a retrovirus or a
liposome) may 10 have a bound target control molecule. For example, a
molecule such as an antibody specific for a surface membrane protein on
the target cell or a ligand for a receptor on the target cell may be
incorporated into or attached to the nucleic acid carrier. Preferred 15
antibodies comprise antibodies which bind selectively an antigen
associated with tumor cells. If administration of a nucleic acid via
liposomes is desired, proteins binding to a surface membrane protein
associated with endocytosis may be incorporated into 20 the liposome
formulation in order to make target control and/or uptake possible. Such
proteins comprise capsid proteins or fragments thereof which are specific
for a particular cell type, antibodies to proteins which are internalized,
proteins addressing an 25 intracellular site, and the like. RNAi-mediated
degradation of the target mRNA can be detected by measuring levels of
the target mRNA or protein, using standard techniques for isolating and 



30 quantifying mRNA such as Northern blot or dot blotting techniques, or
quantitative RT-PCR or protein such as ELISA or Western blot.
W02008/043525PCT/EP2007/008777 - 61 - preparations. Such
preparations may usually contain pharmaceutically compatible
concentrations of salts, buffer substances, preservatives, carriers,
supplementing immunity-enhancing substances such as 5 adjuvants, e.g.
CpG oligonucleotides, cytokines, chemokines, saponin, GM-CSF and/or
RNA and, where appropriate, other therapeutically active compounds. The
therapeutically active compounds of the invention 10 may be administered
via any conventional route, including by injection or infusion. The
administration may be carried out, for example, orally, intravenously,
intraperitonealy, intramuscularly, subcutaneously or transdermally. 15
Suitable techniques for delivering nucleic acids to cells include
administration of the nucleic acid to a subject by gene gun,
electroporation, nanoparticles, micro-encapsulation, and the like, or by
parenteral and 20 enteral administration routes. Suitable enteral
administration routes include oral, rectal, or intranasal delivery. 25
Suitable parenteral administration routes include intravascular
administration (e. g. intravenous bolus injection, intravenous infusion,
intra-arterial bolus injection, intra-arterial infusion and catheter instillation
into the vasculature); pen- and intra- 30 tissue administration (e. g.,
peri-tumoral and intratumoral injection); subcutaneous injection or
deposition including subcutaneous infusion (such as by osmotic pumps);
direct (e.g., topical) application at or near the site of the diseased area, for
example by a 35 catheterorotherplacementdevice(e.g.,a  WO
2008/043525PCT/EP2007/008777 - 62 - suppository, or an implant
comprising a porous, nonporous, or gelatinous material); and inhalation. 



The compositions of the invention are administered in 5 effective amounts.
An "effective amount" refers to the amount which achieves a desired
reaction or a desired effect alone or together with further doses. In the
case of treatment of a particular disease or of a particular condition, the
desired reaction preferably 10 relates to inhibition of the course of the
disease. This comprises slowing down the progress of the disease and, in
particular, interrupting or reversing the progress of the disease. The
desired reaction in a treatment of a disease or of a condition may also be
15 delay of the onset or a prevention of the onset of said disease or said
condition. As used herein, an "effective amount" of the siRNA is preferably
an amount sufficient to cause RNAi-mediated degradation of the target
mRNA in a subject. 20 An effective amount of a composition of the
invention will depend on feelers such as the condition to be treated, the
severeness of the disease, the individual parameters of the patient,
including age, physiological 25 condition, size and weight, the duration of
treatment, the type of an accompanying therapy (if present), the specific
route of administration and similar factors. The compositions of the
invention can be administered 30 to a subject in combination with another
therapeutic method designed to treat the pathology. For example, they
can be administered in combination with therapeutic methods currently
employed for treating cancer or preventing tumor metastasis (e. g.,
radiation 35 therapy, chemotherapy, and surgery). For treating  WO
20081043525PCT/EP20071008777 - 63 - tumors,the compositions of the
invention are preferably administered to a subject in combination with
radiation therapy, or in combination with chemotherapeutic agents such as
cisplatin, carboplatin, 



5 cyclophosphamide,5-fluorouracil,adriamycin, daunorubicin ortamoxifen.
The pharmaceutical compositions of the invention are preferably sterile
and contain an effective amount of 10 the therapeutically active substance
to generate the desired reaction or the desired effect. The doses
administered of the compositions of the invention may depend on various
parameters such as the 15 type of administration, the condition of the
patient, the desired period of administration, etc. In the case that a
reaction in a patient is insufficient with an initial dose, higher doses (or
effectively higher doses achieved by a different, more localized route of 20
administration) may be used. The pharmaceutical compositions of the
invention are generally administered in pharmaceutically compatible
amountsandinpharmaceuticallycompatible 25 compositions. The term
"pharmaceutically compatible" refers to a nontoxic material which does not
interact with the action of the active component of the pharmaceutical
composition. Preparations of this kind may usually contain salts, buffer
substances, 30 preservatives, carriers and, where appropriate, other
therapeutically active compounds.When used in medicine,the saltsshould
be pharmaceutically    compatible.However,saltswhicharenot
pharmaceutically compatible may used for preparing 35 pharmaceutically
compatible salts and are included in  N1,0
2008/043525PCT/EP2007/008777 



- 64 - the invention. Pharmacologically and pharmaceutically compatible
salts of this kind comprise in a nonlimiting way those prepared from the
following acids: hydrochloric, hydrobromic, sulfuric, nitric, 5 phosphoric,
maleic, acetic, salicylic, citric, formic, malonic, succinic acids, and the like.
Pharmaceutically compatible salts may also be prepared as alkali metal
salts or alkaline earth metal salts, such as sodium salts, potassium salts
or calcium salts. 10 A pharmaceutical composition of the invention may
comprise a pharmaceutically compatible carrier. According to the
invention, the term "pharmaceutically compatible carrier" refers to one or
more compatible 15 solid or liquid fillers, diluents or encapsulating
substances, which are suitable for administration to humans. The term
"carrier" refers to an organic or inorganic component, of a natural or
synthetic nature, in which the active component is combined in order to 20
facilitate application. The components of the pharmaceutical composition
of the invention are usually such that no interaction occurs which
substantially impairs the desired pharmaceutical efficacy. 25 The
pharmaceutical compositions of the invention may contain suitable buffer
substances such as acetic acid in a salt, citric acid in a salt, boric acid in a
salt and phosphoric acid in a salt. 30 The pharmaceutical compositions
may, where appropriate, also contain suitable preservatives such as
benzalkonium chloride, chlorobutanol, paraben and thimerosal.  WO
2008/043525PCT/E1'2007/008777 - 65 - The pharmaceutical
compositions are usually provided in a uniform dosage form and may be
prepared in a manner known per se. Pharmaceutical compositions of the
invention may be in the form of capsules, tablets, 5 lozenges, solutions,
suspensions, syrups, elixirs or in the form of an emulsion, for example.
Compositions suitable for parenteral administration usually comprise a
sterile aqueous or nonaqueous 10 preparation of the active compound,
which is preferably isotonic to the blood of the recipient. Examples of
compatible carriers and solvents are Ringer solution and isotonic sodium
chloride solution. In addition, usually sterile, fixed oils are used as solution
or 15 suspension medium. The present invention is described in detail by
the 



figures and examples below, which are used only for illustration purposes
and are not meant to be limiting. 20 Owing to the description and the
examples, further embodiments which are likewise included in the
invention are accessible to the skilled worker. 25 Figures: Figure 1.
Selective transcription of TPTE in malignant tissues and cancer cell lines.
a, b, Analysis of TPTE mRNA expression by (a) 30 conventional RT-PCR
and (b) quantitative Real-Time RTPCR in normal human tissues, TPTE
positive tumor specimens and cancer cell lines. c, Western blot analysis of
protein lysates from normal tissues and cancer cell lines with constitutive
TPTE expression. 35 Controls were NIH3T3 cells transfected with TPTE
cDNA  WO 2008/043525PCMP2007/008777 - 66 - ( + ) or a control
plasmid (-). d, Immunohistochemical staining of testis and malignant
tissues for TPTE. Blocking with the recombinant protein fragment used for
immunization (+) as compared to the buffer control (-) 5 confirmed
specificity of the polyclonal antiserum pAK2091. e, (left) Induction of TPTE
mRNA expression in TPTE negative BT-549 breast cancer cells treated
with the methylation inhibitor dAC as shown by real time RTPCR analysis.
(right) Relative amounts of TPTE 10 transcripts in DNA methyltransferase
knockout variants of HCT116 cells as compared to wild type cells. Figure
2. TPTE is a phosphoinositol 3'-phosphatase localized at the
plasmamembrane. 15 a, In vitro phosphatase assay with recombinant
proteins using PI(3,4,5)P2 and PI(4,5)P2 as substrates. b, Colocalization
of TPTE-eGFP fluorescence and pAK2091 staining for verification of the
specificity of the polyclonal rabbit antiserum. c, Immunofluorescence 20
analysis of cancer cell lines displaying a constitutive expression of TPTE.
d, Localization of endogenous TPTE in filo- and pseudopodia of PC-3
prostate cancer cells; arrows, accumulation of TPTE at the lateral margins
of cell protrusions; asterisks, tips of protrusions are 25 free of TPTE. e,
Colocalization of endogenously expressed TPTE in PC-3 cells with PIP2
visualized by staining of PLC-61-PH-eGFP transfected cells with
antiTPTE. f, Transfection of TPTE but not of the catalytically inactive
mutant TPTEm208 into NIH3T3-her2 30 cells reduces constitutive PIP2
signaling and thus 



leads to cytoplasmic redistribution of AKT-PH-eGFP.
W02008/043525PCTIE20071008777 - 67 - Figure 3. TPTE establishes a
growth-factor dependent phenotype in cancer cells. The influence of TPTE
on ART phosphorylation, cell proliferation and resistance to apoptosis
induced by 5 growth factor deprivation was analyzed in siRNA transfected
TPTE positive tumor cell lines (a-d) as well as in transformed cells
ectopically expressing TPTE or the catalytically inactive mutant
TPTEc338s and eGFP as controls (e-i). a, Western blot analysis of 10
siRNA transfected cells. TPTE siRNA specifically suppresses the
respective phosphatase. Note that PTEN protein levels are not affected by
TPTE siRNA. b, suppression of TPTE by TPTE siRNA (+) but not
scrambled siRNA duplexes (-) leads to an increase of cellular 15
phospho-ART levels. c, d, As documented by proliferation rates (c) and
apoptotic fraction (d) of MDA-MB-435 breast cancer and MelJuso
melanoma cells cultured for 48h in medium supplemented with various
concentrations of serum, TPTE downregulation uncouples 20 cell
proliferation and survival from dependency on external growth factors
Similar data were obtained for MDA-MB-231 and PC-3 cells. RFU stands
for relative fluorescence unit. e, Western blot analysis of HER2/neu
expression and ART phosphorylation in wild type 25 and HER2/neu
transformed NIH3T3 fibroblasts (NIH3T3- her2). f, 'ME but not a
catalytically inactive variant reduces cellular PIP3 levels in Her2/neu
transformed fibroblasts. Cellular PIP3 levels were quantified from lysates
of serum deprived cells as described in example 30 1 using a PIP3
specific ELISA. g, AKT phosphorylation in NIH3T3-her2 cells transfected
with TPTE-eGFP and controls. h, Stable expression of catalytically active
TPTE-eGFP abrogates autonomous growth of NIH3T3-her2 cells as
determined by flow cytometric cell cycle 35 analysis.i,tumor growth
kinetics after s.c.  W02008/043525PCT/EP2007/008777 - 68 - inoculation
of stably transfected NIH3T3-her2 cells in immunocompromised mice.
Figure 4. TPTE promotes cell chemotaxis. 



5 a, Transwell migration assay using PDGF-BB (200ng/m1) and
SDF-1g/CXCL12* (200ng/m1) as chemoattractants 48h after transfection
of cells with siRNA oligos; (*MDAMB-435 cells do not express CXCR4, the
receptor for CXCL12). b, c Chemotaxis of NIH-3T3-her2 transfectants 10
analyzed in transwell migration assay using FCS or various
concentrations of PDGF-BB as chemoattractants. d, Morphological
characteristics of serum-free cultured NIH3T3-her2 cells stably transfected
with either TPTEeGFP or control vectors. e, f, g impact of single and 15
combined siRNA mediated knock down of PTEN and TPTE on tumor cell
chemotaxis, cellular PIP3 levels and pAKT levels (** note that PC-3 cells
do not express PTEN).       Figure 5. TPTE is essential for metastatic
spread of 20 tumor cells. a, In vivo tumor cell extravasation assay using
breast cancer cells transfected with siRNA and labeled with a fluorophore.
Cells extravasated into the lungs were documented by fluorescence
microscopy and counted 6h 25 after injection. b, Experimental metastasis
assay based on injection of TPTE siRNA or control siRNA treated breast
cancer and melanoma cells into the tail vein of NOD/SCI (MDA-MB-231)
or nude (MCF-7, MelJuso) mice. Metastatic tumor load was determined
five weeks after 30 inoculation by quantitative PCR using oligonucleotides
specific for human microsatellite DNA. c, Representative lungs and
HE-stained lung tissue sections obtained by an independent experiment
from nude mice four weeks after inoculation with siRNA 35 transfected
MDA-MB-231 cells. Note that experiments  VVO
2008/043525PCT/EP2007/008777 - 69 - with PTEN siRNA transfected
MDA-MB-231 cells resulted in similar reduction of metastatic tumor load.
d, Venn diagram for illustration of metastasis rates in groups of patients.
Patients were grouped according to the 5 status of TPTE and CXCR4
expression in the primary tumor samples. The statistics illustrate the
numbers of cases with metastasis versus the total number of patients in
the respective group. 10 Example 1: Materials and Methods Tissues and
cell lines This study was approved by the local ethical review board
("Ethikkommission der Arztekammer des Landes 15 Rheinland-Pfalz").
Recombinant DNA work was done with the official permission and
according to the rules of the state government of Rheinland-Pfalz. Tissues
were obtained as human surplus materials during routine diagnostic or
therapeutic procedures and were stored at 20 -80 C until use. If not
otherwise stated, cell lines were obtained from commercial providers. For
demethylation studies cells were split to 20-30% confluency and cultured
with 2pM or lOpM 5-Aza-2'- deoxycytidine (5-Aza-dC) (Sigma-Aldrich) for
72h. Colon 



25 cancer cell lines HCT116wr, HCT116D"rl-/-, HCT1les-/- and
HCT116DK were kindly provided by Bert Vogelstein. RNA-Isolation,
RT-PCR and real-Time RT-PCR RNA extraction, first-strand cDNA
synthesis, RT-PCR and 30 real-time RT-PCR were performed as
previously described (Koslowski,M. et al., Cancer Res. 62, 6750-6755
(2002), Koslowski,M. et al., Cancer Res. 64, 5988-5993 (2004)). All
homologous members and pseudogenes have been aligned, to design
specific primer pairs for TPTE.  WO 2009/043525PCT/EP2007/008777 -
70 - Specificity was confirmed by sequencing of randomly selected
amplification products. For end-point analysis TPTE-specific
oligonucleotides (sense 5'-TGG ATG TCA CTC TCA TCC TTG-3';
antisense 5'-CCA TAG TTC CTG TTC 5 TAT CTG-3', 63C annealing)
were used in a 35 cycle RTPCR. Real-time quantitative expression
analysis was performed in triplicates using TPTE-specific oligonucleotides
(sense 5'-GAG TCT ACA ATC TAT GCA GTG3'; antisense 5'-CCA TAG
TTC CTG TTC TAT CTG-3', 63C 10 annealing) in a 40 cycle PCR. After
normalization to 18sRNA (sense 5'-CGA TGC TCT TAG CTG AGT
GTC-3'; antisense 5'-TAA CCA GAC AAA TOG CTC CAC-3', 65C
annealing) TPTE transcripts in tumor samples were quantified relative to
normal tissues using AACT 15 calculation. Antisera, immunochemistry
and Western blot Polyclonal antiserum pAK2091 raised against the
n-terminus (aa 1-51) of TPTE was generated by a custom 20 antibody
service (SegLab). Immunohistochemistry was performed on formalin-fixed
and paraffin-embedded tissue sections after antigen retrieval by boiling
the slides for 15 minutes in citrate buffer (pH 6) followed by a cooling
period of 15 minutes at room temperature. 25 For Western blot analysis
60 gg of total protein extracted from cells lysed with Triton-X was used.
Extracts were diluted in reducing sample buffer (Roth), subjected to
SDS-PAGE and subsequently electrotransferred onto PVDF membrane
(Pall). For 



30 immunostaining antibodies reactive to HER2/neu (Abcam), pAKT (Cell
Signaling), AKT (Cell Signaling) and beta-Actin (Abcam) were used
followed by horseradishperoxidase conjugated goat anti-mouse and goat
anti-rabbit secondary antibodies (Dako). Detection of the  WO
2008/043525PCT/E220074108777 - 71 - ant i -TPTE pAK2 0 9 1 primary
antibody was performed using the anti-rabbit Envision+ System (Dako)
according to the manufacturer's instructions. 5 Expression of
eGFP-tagged TPTE in eukaryotic cells The open reading frame of TPTE
was amplified (sense primer 5'-GAG AGA AAG OTT CCA CCA TGA ATG
AAA GTC CTG ATC CCA CTG ACC T-3', antisense primer 5'-GAG AGA
AAG OTT GAT CGG ATC CAG CTA CAA CAT CAC TGC AAG TC-3') 10
introducing two HindIII sites. The amplified fragment was ligated into
vectors pEGFP-C1 and pEGFP-N3 (BD Biosciences). Variant TPTE3285
carrying a mutation in the active site of the phosphatase domain was
generated by PCR-mediated site directed mutagenesis. 15
Immunofluorescence and colocalization studies
CellsexpressingTPTEeitherendogenouslyor heterologously upon
transfection with vector constructs were grown on slides for 12-24 h and
were fixed with 2% 20 paraformaldehyde/0.1% saponin/PBS. Indirect
immunofluorescence staining for TPTE was performed with pAK2091
polyclonal rabbit antiserum and a fluorescence-tagged secondary
anti-rabbit IgG antibody. To analyze colocalization of TPTE with F-Actin
we stained 25 permeabilised, fixed cells with rhodamine-phalloidin
(Molecular Probes). Expression plasmids for eGFP-tagged PH-domains of
PLC-51 and AKT for visualization of membrane bound PIP2 and PIP2 by
protein-protein interaction were kindly provided by Mario. J. Rebecchi 30
and Julian Downward, respectively. Coverslips were mounted on slides in
Slow-Fade (Molecular Probes) and analysed by immunofluorescence
microscopy.  WO 2008/043525PCT/EP2007/008777 - 72 - 



Immunopurifioation of eGFP-fusion proteins Cells expressing eGFP-fusion
proteins were lysed in buffer containing 1% Triton X-100 and protease
inhibitors (8 AM Leupeptin, 3.3 AM Chymostatin, 2.9 pM 5 Pepstatin A, 1
mM AEBSF-Hydrochloride). Lysates were spin down for 5 min at 4C. For
preclearing the lysates were incubated with protein A Sepharose CL-4B
(Sigma-Aldrich) for 1 h at 4C. The precleared lysates were incubated with
anti-eGFP antibody (Delta Biolabs) for 2 10 h at 4C followed by incubation
with protein A Sepharose CL-48 for 1 h at 4C and precipitated by
centrifugation for 2 min. Immune complexes were washed with IP buffer
(50 mM HEPES (pH 7.5), 150 mM NaCl), and resuspended in reaction
buffer (100 mM HEPES (pH 7.5), 15 150 mM NaCL, 10 mM DTT).
Proteins were separated by SDS-PAGE and analyzed by immunoblotting.
In vitro phosphatase assay To measure phosphatase activity PTEN and
TPTE fusion 20 proteins were immunoprecipitated and incubated in
reaction buffer containing 110 AM water-soluble phosphatidylinositol
phosphate (Echelon) for 90 min at 37C. The amount of phosphate
released from the substrate was determined using a malachite green
assay 25 (Echelon). After 15 min colour development the absorbance of
the samples was measured at 620 nm on a Tecan Saf ire reader. Each
sample was analyzed as triplicate. 30 siRNA Duplexes siRNA duplexes
were designed following common rules and were purchased from Ambion.
The TPTE siRNA duplex (sense 5'-r(GGU ACU UGA UAA CAU UAC
A)dTdT-3', antisense 5'-r(UGU AAU GUU AUC AAG UAC C)dGdA-3') 35
targeted nucleotides 1722-1742 of the TPTE mRNA
W02008/043525PCDEP20071008777 



- 73 - sequence (NM_013315). As control a scrambled siRNA duplex
(sense 5I-r(UAA CUG UAU AAU CGA CUA G)dTdT-5', antisense
5'-r(CUA GUC GAU UAU ACA GUU A)dGdA-3') was used. For TPTE
silencing studies cells were transfected 5 with 100nm siRNA duplex using
RNAiFect transfection reagent (Qiagen) according to the manufacturer's
instructions. All functional assays were conducted 24h after transfection
with siRNA duplexes. All results were reproduced with a second set of
TPTE siRNA 10 duplexes (sense 5'-r(GAU UGG CAA CCA AGA CUA
A)dTdT-31, antisense 5'-r(UAA GUC UUG GUU GCC AAU C)dTdG-3')
targeting nucleotides 2487-2505. Duplexes for PTEN silencing (5'-r(GGC
GUA UAC AGG AAC AAU A)dTdT-31, antisense 5'-r(UAU UGU UCC
UGU AUA CGC C)dTdT-3') were 15 directed against nucleotides
1161-1179 (NM_000314). Cell migration Cell migration assays were
conducted in transwell chambers with 8.0 pm pore membranes (BD
Biosciences) 20 with cells cultured in serum-free medium for 12h prior to
the experiments. For siRNA experiments cells were transferred to
serum-free conditions 24 h after transfection with siRNA duplexes as
described above. 4x104 cells in 400 pl serum-free culture medium were
25 added to the upper chamber. The bottom chambers contained 800 Al
culture medium supplemented with either FCS, PDGF-BB (Sigma-Aldrich)
or SDF-la/CXCL12 (R&D Systems) as chemoattractants. After 24 hours
cells that had migrated to the bottom side of the membrane 30 were fixed
in ice-cold methanol; membranes were 



excised, placed on microscope slides and mounted with Hoechst (Dako)
for fluorescence microscopy. Cells in five random visual fields (100x
magnification) were counted for each membrane. All experiments were
done in  W02008/043525PCT/EP20071008777 - 74 - triplicates. Effects
on chemokinesis of cells was analyzed using the same experimental
setup with (i) no chemoattractant added to the upper and lower chamber
and (ii) with chemoattractant added to both the upper 5 and lower
chamber. Cell proliferation analysis 24 h after transfection with siRNA
duplexes lx104 cells were cultured in Tedium supplemented with varying
10 concentrations of FCS for 48 h. Proliferation was analyzed by
measuring the incorporation of BrdU into newly synthesized DNA strands
using the DELFIA cell proliferation Kit (Perkin Elmer) according to the
manufacturer's instructions on a Wallac Victor2 multi- 15 label counter
(Perkin Elmer). Cell cycle analysis and apoptosis Cells were cultured in
medium supplemented with FCS in varying concentrations, harvested
after 48 h and 20 stained with propidiumiodide prior to flowcytometric DNA
content analysis. Apoptotic cells and cells in S/G2/M phases of the cell
cycle were quantified using CellQuest-Software (Becton Dickinson). 25 In
vivo tumor growth analysis and experimental metastasis assay 



For analysis of in vivo tumor growth 5x106 cells (NIH3T3-her2,
NIH3T3-her2-eGFP, NIH3T3-he r2-TPTE-eGFP,
andNIH3T3-her2-TPTE335s-eGFP)wereinjected 30 subcutaneously into
the flanks of NoD/s CID mice (5 animals per group). Tumors were
measured periodically with a caliper rule, and the tumor volume was
calculated (V=axbxb/2). For assessment of tumor cell extravasation 1x106
cells labeled with CFSE (Vybrant  va) 2008M43525PCT/EP20071008777
- 75 - CFDA SE Cell Tracer Kit; Molecular probes) were injected into the
tail vein of NOD/SCID mice (3 animals per group). Mice were sacrificed
after 6 h and Hoechst 33258 labeled cryosections (20 pM) of the lungs
were 5 analyzed for extravasated tumor cells by fluorescence microscopy.
Tumor cells in 50 random visual fields per lung were counted. Real-time
PCR was used for quantification of the tumor 10 load in the lungs of
NOD/SCID mice (4 animals per group) five weeks after i.v. injection of
2x106 MDA-MB231 cells. DNA was extracted using QIAamp DNA Mini Kit
(Qiagen) and a 226 bp fragment of the alpha-satellite region of the human
chromosome 17 (sense 5s-CAG CTG ACT 15 AAA CAG AAG CAG-3';
antisense 5'-GAG TTG AAT GCA GTC ATC ACA G-3') was amplified from
lpg DNA. The tumor load was quantified by referring to a standard curve
generated by a serial dilution of MDA-MB-231 cells in NIH3T3 mouse
fibroblasts. 20 Statistical Analysis Statistical analysis of TPTE and CXCR4
expression in tumors in relation to the metastatic rate of the patients was
performed using SPSS software (Fisher's 25 exact test). Example 2:
TPTE is ectopically expressed in human tumors 



TPTE mRNA expression was investigated in a large set of 30 normal and
neoplastic tissue specimens. TPTE expression is confined to testis and
transcript amounts are below detection limit of highly sensitive RT-PCR in
all other normal tissue specimens (Fig. la,b). In contrast, strong TPTE
expression was detected in 59 of 155 (38%) 35 tumor samples across
different cancer types including  WO 2008/043525PCT/EP2007/008777 -
76 - malignant melanoma (50%), breast carcinomas (47%) and lung
carcinomas (55%) as well as in a large set of cancer cell lines (62%) (Tab.
1). Table 1 Expression of TPTE in human tissues and cell lines analyzed
by RT-PCR and Real-Time PCR. Normal tissues Positive/tested Testis 3/3
Small intestine 0/2 Colon 



0/3 Liver 0/2 Lung 0/3 Lymph node 0/2 Stomach 012 Spleen 0/2 Adrenal
gland 0/1 Kidney 0/3 Esophagus 0/1 Ovary 0/2 



litmus 0/1 Skin 0/2 Breast 0/3 Pancreas 0/2 PBMC's, resting 0/3 PBMC's,
proliferating 0/3 Prostate 0/2 Thyroid 0/2 Endome urn 0/3 Cerebellum 



0/1 Brain 0/2   Tumour tissues Positive/tested Breast cancer 17/36(47%)
Lung cancer 25/45 (55%) Malignant melanoma 9/18(50%) Colon cancer
0/20 Prostate cancer 3/8 Ovarian cancer 2/7 



Cervical cancer 1/6   Tumour cell lines Positive/tested Breast cancer cell
lines 4/5 Lung cancer cell lines 2/6 Melanoma cell lines 5/8 Prostate
cancer cell lines 2/2  WO 2008/043525PCT/EP2007/008717 - 77 - Cloning
and sequencing of amplification products from all cell lines tested and
from arbitrarily selected tumor derived samples verified them as
transcripts derived from TPTE on chromosome 21p11. 5 



A polyclonal rabbit antibody (pAK2091) against the N-terminus (aa 1-51)
of TPTE was used to verify expression data at the protein level. In
accordance with the predicted size of TPTE, a 65 kDa band was 10
detected by Western blot analysis in testicular tissue, in a number of
tumor cell lines typed positive for constitutive TPTE expression by
RT-PCR, as well as in cells transfected with TPTE-cDNA confirming
specificity of the antibody (Fig. lc, left). In agreement with RT- 15 PCR
data, normal somatic tissues scored negative in Western blot for TPTE,
whereas TPTE RT-PCR positive cancer tissues contain significant
amounts of TPTE protein (Figure lc, right). 20 Immunohistochemistry with
pAK2091 on testicular tissue showed specific immunoreactivity in type II
spermatocytes and prespermatids in agreement with in situ hybridisation
data described recently for the mouse orthologue (Wu, Y. et al., J. Biol.
Chem. 276, 25 21745-21753 (2001)) (Fig. 1d). Tissue specimens obtained
from cancers of lung, breast and prostate as well as malignant
melanomas displayed a tumor cell-specific staining in
immunohistochemistry. In contrast, adjacent stromal and non-neoplastic
epithelial cells 30 (Fig. 1d) as well as patient matched normal tissues were
not reactive (not shown). Having established TPTE as a molecular tumor
marker, the mechanism responsible for its ectopic activation in cancer
cells was investigated. DNA methylation at CpG-rich promoters has  Vg)
2008/043525PCT/EP2007/008777 - 75 - been reported to be the primary
mechanism for silencing of a subset of germline-specific genes in somatic
tissues. Genomic demethylation, in turn, appears to be sufficient for
aberrant activation of these genes in 5 tumor cells (Koslowski, M. et al.,
Cancer Res. 64, 5988-5993 (2004), De Smet, C. et al., Mel. Cell Biol. 19,
7327-7335 (1999)). Sequence analysis of the TPTE promoter revealed a
classical CpG island extending from upstream of the first exon over the
first exon and 10 intron. Due to the presence of nearly identical promoter
sequences on chromosome 7 and chromosome 20, locus-specific bisulfite
sequencing for direct analysis of the methylation status of the TPTE
promoter in tumor cells could not be applied. Therefore, the effects of 15
global methylation alterations on TPTE expression were studied. TPTE
transcription was robustly induced upon treatment of several
non-expressing cancer cell lines with the DNA methylation inhibitor
5-Aza-2'- deoxycytidine(dAC) (Fig.le). Methylation-dependent 20
regulation of TPTE transcription was further evaluated in wild type
HCT116 colon cancer cells and descendants with disrupted DNA
methyltransferase (DNMT) genes. HCT116WT cells as well as the
DNMT3b-/- and DNMT1-/- single knockout variants, which are known to
display 25 almost normal or only moderately reduced global DNA
methylation (Rhee,I. et al., Nature 416, 552-556 (2002)), do not express
TPTE. In contrast, HCT116DKO cells lacking both methyltransferases and
exhibiting vastly diminished overall DNA methylation resulted in a 30
robust expression of TPTE (Fig. le). Both assays independently confirmed
that DNA methylation is necessary for TPTE silencing and that genomic
demethylation as frequently observed in tumors (2002),
(Ehrlich,M.,Oncogene21,5400-5413 



WO 2008/043525PCT/EP2007/008777 - 79 - Feinberg , A .
PVogelstein,B.,Nature 301,89-92 (1983)) is sufficient for its activation.
Example 3: TPTE is a plasma membrane PIP3-phosphatase 5 TPTE
contains a phosphatase as well as a lipid-binding C2 domain, which have
been shown to be essential and sufficient for the lipid phosphatase activity
of its homologue PTEN (Lee,J.0. et al., Cell 99, 323-334 (1999)). Whereas
a lipid phosphatase activity with 10 substrate-specificity for PIP3 and
PI(3,4)22 has previously been shown for the mouse orthologue of TPTE
(Wu,Y. et al., J. Biol. Chem. 276, 21745-21753 (2001)) in vitro, no
enzymatic activity was detected for the human counterpart (Walker,S.M.
et al., Biochem. J. 360, 15 277-283 (2001)), leaving PTEN as the only so
far known human PIP3-phosphatase. Since the latter study used
recombinant protein of bacterial origin, enzymatic activity of human TPTE
with eucaryotically produced protein was reassessed. The phosphatase
and C2 domains 20 of TPTE and PTEN fused to eGFP were expressed in
HEK293 cells, the proteins purified by immunoprecipitation with anti-eGFP
antibody coupled protein A beads and used in a malachite green assay.
Eguimolar amounts of immunoprecipitates obtained from cells transfected
with 25 eGFP or with TPTEenss-eGFP, a TPTE variant mutated at a site
critical for the putative phosphatase activity, served as controls to rule out
contamination with copurifying phosphatases. Surprisingly, it was found
that TPTE but not the respective controls release 30 phosphate
specifically from PIP3 at a rate comparable to PTEN (Fig. 2a). This finding
together with the aberrant activation of TPTE in human cancers indicates
that TPTE is involved in phosphoinositide-mediated plasma membrane
signalling events in tumor cells.  WO 20081043525PCPEP2007/008777 -
80 - TPTE-negative cells transfected with TPTE-eGFP as well as cancer
cell lines, which express TPTE constitutively were stained with anti-TPTE
antibody and investigated by immunofluorescence microscopy. In addition
to the 5 previously described localization in the Golgi apparatus and
endoplasmatic reticulum (Wu,Y. et al., J. Biol. Chem. 276, 21745-21753
(2001)), a major portion of TPTE was found at the plasma membrane (Fig.
2b, 2c). TPTE appears accentuated at membrane ruffles and at 10 lateral
margins of membrane protrusions including pseudopodia and filopodia,
but not at the tips of such structures (Fig. 2d). To dissect the spatial
associationofTPTEwithmbrane 



plasmame phosphoinositidescolocalisationstudieswith 15 pleckstrin
domain-eGFP fusion proteins were performed using the PLC-61-PH
(phosholipase C-51 pleckstrin homology) (Tall,E.G. et al., Curt. Biol. 10,
743-746 (2000)) and the AKT-PH (Watton,S.J. & Downward,J., Curr, Biol.
9, 433-436 (1999)) domains, which 20 selectively bind to either
PIP(4,5)P2 (PIP2) or 3'- phosphorylated phospholipids, respectively.
Remarkably, staining of cells coexpressing TPTE cDNA and eGFPtagged
PH-domains with pAK2091 demonstrated an almost complete overlap of
TPTE with PLC-51-PH-eGFP (Fig. 2f) 25 but not with AKT-PH-eGFP,
establishing that TPTE colocalizes with PIP2 (Fig. 2e). A trafficking assay,
which allows to indirectly determine membrane PIP 3 levels (Halet,G.,
Biol. Cell 30 97, 501-518 (2005)), demonstrated that cotransfection of
TPTE cDNA but not TPTE038s-cDNA together with AKT-PH- eGFP
resulted in a complete redistribution of AKT-PH- eGFP from the plasma
membrane to the cytosol in fibroblasts with PI3K overactivation due to
HER-2/neu 35 transformation (Fig. 2f), proving that TPTE decreases  WO
2008/043525PCT/EP2007/008777 - 81 -
plasmamembranePIP3levels.Altogetherthese observations prove that
TPTE metabolizes PIP3 and imply that TPTE may be involved in spatial
control of plasma membrane phosphoinositides in tumor cells. 5 



Example 4: Use of siRNA in silencing TPTE expression The effects of
small interfering RNA (siRNA) induced gene silencing of TPTE in breast
cancer, prostate cancer and malignant melanoma cell lines, which 10
endogenously express the tumor-associated phosphatase TPTE were
analyzed. Quantitative RT-PCR and Western blot demonstrated that
TPTE specific siRNA duplexes induce a robust knockdown of TPTE
transcripts and protein without affecting cellular PTEN levels (Fig. 153a).
First, levels of 8er473 phosphorylated AKT (pAKT) were quantified as a
measure of cellular PIP3 signalling. siRNA mediated downregulation of
TPTE resulted in a 20 substantial upregulation of cellular pAKT in all
tumor lines tested(Fig.3b)establishing that TPTE counteractsPI3K
signaling in cancer cells. Upregulation of pAKT by TPTE silencing was
most prominent in PC-3 cells, which lack PTEN, suggesting 25 that
endogenous TPTE may at least partially compensate for loss of PTEN
activity in tumor cells. Most importantly, upregulation of pAKT upon TPTE
silencing translates into a reduced growth factor-dependency of the
respective tumor cells giving rise to sustained 30 proliferation rates (Fig.
3c) and protection from apoptosis even under serum starvation in all
TPTE positive tumor lines tested (Fig. 3d).  WO
2008/043525PCILEY2007/008777 - 82 - the phosphatase activity of TPTE
, Her2/neu transformed fibroblasts stably transfected with either TPTE or
the catalytically inactive TPTEc33m variant were used. 5 Her2/neu
transformed fibroblasts (NIH3T3-her2) display permanent AKT activation
(Fig. 3e) resulting from constitutively PI3K overactivation associated with
increased cellular PIP3 levels (Fig. 3f). As a consequence, these cells are
resistant to apoptosis and 10 sustain proliferation under growth-factor
starvation (Fig. 3h). Expression of TPTE but not mutated TPTEc338s
downregulates cellular PIP3 (Fig. 3f), reduces pAKT levels (Fig. 3g),
resets proliferation and survival autonomy and induces strictly
serum-dependent 15 proliferation and rapid onset of a GO/G1 cell cycle
block upon growth factor removal (Fig. 3h). Notably, growth of
NIH3T3-her2 cells expressing TPTE in immunocompromised mice was
markedly reduced compared to controls lacking the phosphatase activity,
but were 20 still tumorigenic (Fig. 3g). These findings demonstrate that
TPTE counteracts upstream oncogene-induced PI3K overactivation by
metabolizing PIP3 and renders tumor cell growth and survival dependent
on external growth factors without abrogating tumorigenecity. 25 Example
5: TPTE promotes tumor cell chemotaxis TPTE specific siRNA duplexes
but not control duplexes reduced tumor cell migration towards PDGF or
SDF1/CXCL12 gradients in all tumor cell lines tested in 



30 transwell migration assays and chemokine based invasion assays (Fig.
4a)  W02008/043525PCDEP2001008777 - 83 - duplexes and controls.
Moreover, it was observed that TPTE but not its catalytically inactive
mutant variant potentiates HER-2/neu effects on cell migration. The
increased baseline migration rate of NIH3T3-her2 cells 5 (Dittmar,T. et a/.,
FASEB J. 16, 1823-1825 (2002)) owing to transformation by this
oncogene is further augmented upon coexpression of TPTE (Fig. 4b).
Such double positive cells migrate efficiently even towards lowest
gradients of chemoattractants (Fig. 4c) 10 indicating that a combination of
PI3K overactivation and TPTE expression promotes both chemokine
sensing and efficient chemotactic migration. In line with this, expression of
TPTE but not TPTEmses, results in profound morphological changes, i.e.
the transition from a 15 rounded cell shape to a polarized, polymorphic
phenotype with pseudo- and filopodia (Fig. 4d). As shown for constitutively
expressing cancer cell lines    20 directly involved in the extensions.
generation of filopodial    inhibit migration (Tamura,M. et al., Science 280,
1614- 1617 (1998)). However, these studies were based on tumor cells
transfected with PTEN cDNA. In contrast, a 30 recent report (Li,Z. et al.,
Nat. Cell Biol. 7, 399-404 (2005), Meili,R., Sasaki,A.T. & Firtel,R.A., Nat.
Cell Biol. 7, 334-335 (2005)) which made use of siRNA for PTEN
knockdown demonstrated clearly that PTEN is 



WO 2008/043525PCT/EP2007/008777 - 84 - essential for SDF-1
mediated chemotaxis in transformed Jurkat cells. Robust reduction of
PTEN expression by specific siRNA 5 duplexes resulted in marked and
selective reduction of chemotaxis (Fig. 4e) but not of chemokinesis in all
investigated PTEN positive tumor cell lines. The lack of effects of PTEN
siRNA in PTEN deficient PC-3 cells ruled out that the observed inhibition
on chemotactic 10 migration is mediated by siRNA off target activity.
Importantly, inhibition of both phosphatases resulted in nearly complete
abrogation of chemotaxis. Analysis of cellular PIP3 levels in siRNA treated
cells demonstrate that abrogation of both, TPTE and PTEN by 15
combined siRNA results in a more profound upregulation of cellular PIP3
as compared to the increase of PIP3 levels in single siRNA treated cells
(Fig. 4f). This together with the observation, that inhibition of both
phosphatases resulted in a more intense increase of 20 cellular pAKT (Fig
4g) underlines that activities of TPTE and PTEN are additive for promotion
of tumor cell chemotaxis and reduction of PIP3/AKT signaling. Example 6:
TPTE promotes metastatic spread 25 Chemotaxis mediated by growth
factor receptors like EGF and PDGF or chemokine receptors such as
CXCR4 and CCR7 promotes tumor invasion and metastasis (Muller,A. et
al., Nature 410, 50-56 (2001), Staller,P. et al., Nature 425, 307-311
(2003)). To investigate the impact 30 of TPTE in metastasis, tumor cell
extravasation, which is a critical step for metastatic dissemination of
cancer cells mediated by chemotaxis (Chambers,A.F., Groom,A.C. &
MacDonald,I.C., Nat. Rev. Cancer 2, 563- 



572 (2002)) was studied. siRNA treated, fluorophore-  WO
2008/043525PCT/FP20071008777 - 85 - labeled MDA-MB-231 or MCF-7
breast cancer cells were injected into the tail vein of NoD/scip mice. Six
hours later animals were sacrificed and the number of tumor cells
extravasated into the lungs was quantified in 5 whole mount lung sections
by fluorescence microscopy. For both tumor cell lines siRNA mediated
knockdown of TPTE significantly reduced the number of extravasated
cells (Fig. 5a). Quantification of submacroscopic metastatic tumor lesions
in the lungs of mice several 10 weeks after inoculation with metastases
forming breast cancer (MDA-MB-231, MCF-7) or malignant melanoma
(MelJuso) cells by human microsatellite specific PCR demonstrated a
100-1000 fold reduction of the tumor load in animals which received tumor
cells transiently 15 transfected with TPTE siRNA (Fig. 5b). Independently,
experimental metastases assays with MDA- MB-231 in nude mice giving
rise to macroscopic lesions confirmed these striking findings and proved a
crucial 20 role of TPTE for metastatic dissemination (Fig. Sc) Example 7:
TPTE and CXCR4 are markers for tumor metastasis It was assessed
whether the strong promigratory and 25 metastasis promoting activity of
TPTE is of relevance for the metastatic spread of tumors. To this end,
independently collected samples from 34 breast cancer patients from a
thoroughly characterized cohort (Ahr,A. et al., Lancet 359, 131-132
(2002)) and 24 non-small 30 cell lung cancer specimens were typed for
TPTE expression by real-time RT-PCR. There was no significant
correlation between TPTE expression and tumor stage or differentiation
grade. However, TPTE positive tumors displayed significantly more
regional  WO 2008/043525PCT/EP2007/008777 - 86 - 



lymphatic metastasis (76%) and distant metastasis (211) at the time of
diagnosis than TPTE negative primaries (37% and 0%) (Tab. 2a). CXCR4
expression is also a metastasis predicting marker for various cancers. 5
Therefore, the same set of samples was tested for CXCR4 expression.
Indeed, CXCR4 positive cancers (n=23) showed a significantly higher rate
of distant metastasis (26%) as compared to CXCR4 negative cancers
(3%). Importantly, TPTE and CXCR4 expression do not 10 correlate and
both molecules represent independent metastasis predictors (Fig. 5c).
Cancers with combined expression of TPTE and CXCR4 exhibit a highly
increased metastasis rate (60%) whereas tumors lacking either TPTE,
CXCR4 or both molecules display an even reduced 15 risk for metastasis
(2%, pc0.00005, Tab. 2c) indicating that co-expression of both molecules
is important for metastatic spread of cancer, in particular breast and lung
cancer. 20 Table 2a TPTE expression correlates with metastatic spread.
Status TPTE- Expression  metastatic site  lymph nodes distant TPTE
positive n=33 25 (76%) 7 (21%) TPTE negative 



n=25 9 (37%) 0 (0%) Total n=58 P < 0.003 P <0.02  - 87 Table 2b CXCR4
expression correlates with distant metastasis. Status CXCR4- Expression
metastatic site  



lymph nodes distant CXCR4 positive N=23 14 (61%) 6 (26%) CXCR4
negative n=35 20 (57%) 1 (3%) Total n=58 P 



=0.5 P < 0.02  5 Table 2c Simultaneous expression of TPTE and CXCR4
highly correlates with distant metastasis. Status TPTE and CXCR4-
Expression  metastatic site  lymph nodes  distant TPTE positive AND
CXCR4 positive 



n=10 7 (70%)  6 (60%) TPTE negative OR CXCR4 negative n=48 27
(56%)  1 (2%) Total n=58 P 



=0.33 P < 0.00005  - 88 - Claims  1. A method for diagnosing, monitoring
and/or prognosing the metastatic behaviour of cancer regarding 5 the
occurrence of distant metastasis in a patient, which method comprises
quantitatively and/or qualitatively determining the level of expression of
TPTE in a biological sample isolated from said patient and quantitatively
and/or qualitatively determining the 10 level of expression of CXCR4 in a
biological sample isolated from said patient, wherein a level of expression
of TPTE and a level of expression of CXCR4 which is increased
compared to the level of expression in a subject without metastasis of
cancer or without a 15 risk for metastasis of cancer is indicative for a
metastatic behaviour of cancer regarding the occurrence of distant
metastasis or for a potential for a metastatic behaviour of cancer
regarding the occurrence of distant metastasis. 20 2. The method of claim
1 wherein said quantitative and/or qualitative determination of the level of
expression of TPTE comprises (i)detecting or determining the amount of a
nucleic 25 acid which is selected from the group consisting of:         (a) a
nucleic acid which comprises a nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, and 7, or a derivative
thereof having at least 70% sequence identity, 30(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  MCSU, -
89 - (d)a nucleic acid which is complementary to the nucleic acid of (a), (b)
or (c), and/or     (ii) detecting or determining the amount of a protein or
peptide encoded by the nucleic acid under (i), 5 and/or  (iii) detecting or
determining the amount of an antibody specific for the protein or peptide
under (ii), and/or     (iv) detecting or determining the amount of a T 10
lymphocyte specific for the protein or peptide under (ii) or a part thereof
comprising a sequence of at least 6 consecutive amino acids of said
protein or peptide, optionally in a complex with a MHC molecule, in a
biological sample isolated from a patient. 15 3.The method of claim 1 or 2
wherein said quantitative and/or qualitative determination of the level of
expression of CXCR4 comprises (i)detecting or determining the amount of
a nucleic 20 acid which is selected from the group consisting of:        (a) a
nucleic acid which comprises a nucleic acid sequence selected from the
group consisting of SEQ ID NOs: 47, and 48, or a derivative thereof
having at least 70% sequence identity, 25(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 30the nucleic acid of (a), (b) or (c),
and/or (ii) detecting or determining the amount of a protein or peptide
encoded by the nucleic acid under (i), and/or  MCULP - 90 -  (iii) detecting
or determining the amount of an antibody specific for the protein or
peptide under (ii), and/or  (iv) detecting or determining the amount of a T 5
lymphocyte specific for the protein or peptide under (ii) or a part thereof
comprising a sequence of at least 6 consecutive amino acids of said
protein or peptide, optionally in a complex with a MHC molecule, in a
biological sample isolated from a patient. 10  4. The method of claim 2 or
3, wherein the nucleic acid under (i) in said quantitative and/or qualitative
determination of the level of expression of TPTE comprises a nucleic acid
sequence encoding a protein or 15 peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 8, 9, 10, 11,
12, 13, and 14, or a derivative thereof having at least 70% sequence
identity and/or the protein or peptide under (ii) in said quantitative and/or
qualitative 20 determination of the level of expression of TPTE comprises
an amino acid sequence selected from the group consisting of SEQ ID
NOs: 8, 9, 10, 11, 12, 13, and 14, or a derivative thereof having at least
70% sequence identity. 25  5. The method of claim 3 or 4, wherein the
nucleic acid under (i) in said quantitative and/or qualitative determination
of the level of expression of CXCR4 comprises a nucleic acid sequence
encoding a protein or 



30 peptide comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 49, and 50, or a derivative thereof having at
least 70% sequence identity and/or the protein or peptide under (ii) in
MCSLLP - 91 - said quantitative and/or qualitative determination of the
level of expression of CXCR4 comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 49, and 50, or a
derivative thereof having at 5 least 7fl sequence identity.  6. The method
of any one of claims 2 to 5, wherein the detection or determination of the
amount of said nucleic acid comprises 10(i) contacting the biological
sample with an agent which binds specifically to the nucleic acid, and
(ii) detecting the formation of or determining the amount of a complex
between the agent and the nucleic acid. 15 7. The method of any one of
claims 2 to 5, wherein the detection or determination of the amount of said
protein or peptide comprises            (i) contacting the biological sample
with an 20 agent which binds specifically to the protein or peptide, and
(ii)detecting the formation of or determining the amount of a complex
between the agent and the protein or peptide. 25 8. The method of any
one of claims 2 to 5, wherein the detection or determination of the amount
of said antibody comprises 



(i) contacting the biological sample with an 30 agent which binds
specifically to the antibody, and         (ii)detecting the formation of or
determining the amount of a complex between the agent and the antibody.
MC sLA P - 92 - 9.The method of any one of claims 2 to 5, wherein the
detection or determination of the amount of said T lymphocyte comprises
(i) contacting the biological sample with an 5 agent which binds
specifically to the T lymphocyte, and         (ii)detecting the formation of or
determining the amount of a complex between the agent and the T
lymphocyte. 10 10.The method of claim 6, wherein the agent which binds
specifically to the nucleic acid is an oligonucleotide or polynucleotide,
which hybridizes specifically to said nucleic acid. 15 11.The method of
claim 7, wherein the agent which binds specifically to the protein or
peptide is an antibody binding specifically to said protein or peptide. 20
12.The method of claim 8, wherein the agent which binds specifically to
the antibody is a protein or peptide binding specifically to said antibody.
13. The method of claim 9, wherein the agent which 25 binds specifically
to the T lymphocyte is a cell presenting the complex between the protein
or peptide or the part thereof comprising a sequence of at least 6
consecutive amino acids of said protein or peptide for which the T
lymphocyte is specific and an MHC molecule. 



30  14. The method of any one of claims 1-13 wherein said monitoring
comprises determining regression, course or onset of said metastatic
behaviour of cancer.  MCSIAP - 93 -  15. The method of claim 14,which
comprises determining the level of expression in a first sample at a first
point in time and in a further sample at a 5 second point in time and a
comparison of the two samples.  16. The method of any one of claims
1-15 wherein said patient has cancer, metastasis of cancer and/or a 10
relapse of cancer or is suspected of or has a risk for falling ill with cancer,
metastasis of cancer and/or a relapse of cancer.       17. The method of
any one of claims 6-16, wherein 15 said agent is labeled in a detectable
manner. 18The method of any one of claims 1-17, wherein said biological
sample comprises body fluid and/or body tissue. 20 19.A kit for
quantitatively and/or qualitatively determining the level of expression of
TPTE and the level of expression of CXCR4 for diagnosing, monitoring
and/or brognosing the metastatic behaviour of cancer 25 regarding the
occurrence of distant metastasis comprising means for quantitatively
and/or qualitatively determining the level of expression of TPTE and
means for quantitatively and/or qualitatively determining the level of
expression of CXCR4 in a 



30 biological sample isolated from a patient, wherein if said means are
means for detection of a nucleic acid or determining the amount of a
nucleic acid, said detection or determining of the amount is by  - 94 -
amplification of said nucleic acid. 20.The kit of claim 19 wherein said
means for   quantitatively and/or qualitatively determining the 5 level of
expression of TPTE are selected from the group consisting of (i)means for
detecting or determining the amount of a nucleic acid which is selected
from the group consisting of: 10(a)a nucleic acid which comprises a
nucleic acid sequence selected from the group consisting of SEQ ID NOs:
1, 2, 3, 4, 5, 6, and 7, or a derivative thereof having at least 70%
sequence identity,              (b) a nucleic acid which hybridizes with the 15
nucleic acid of (a) under stringent conditions,         (c) a nucleic acid which
is degenerate with respect to the nucleic acid of (a) or (b), and         (d) a
nucleic acid which is complementary to the nucleic acid of (a), (b) or (c),
and/or 20(ii) means for detecting or determining the amount of a protein or
peptide encoded by the nucleic acid under (i), and/or     (iii) means for
detecting or determining the amount of an antibody specific for the protein
or peptide under 25(ii), and/or 



(iv) means for detecting or determining the amount of a T lymphocyte
specific for the protein or peptide under (ii) or a part thereof comprising a
sequence of at least 6 consecutive amino acids of said protein or 30
peptide, optionally in a complex with a MHC molecule, in a biological
sample isolated from a patient.  MCFALP - 95 - quantitatively and/or
qualitatively determining the level of expression of CXCR4 are selected
from the group consisting of (i)means for detecting or determining the
amount of 5 a nucleic acid which is selected from the group consisting of:
(a) a nucleic acid which comprises a nucleic acid sequence selected from
the group consisting of SEQ      ID NOs: 47, and 48, or a derivative thereof
having at 10 least 70% sequence identity,         (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 15(d)a nucleic acid which is complementary to the nucleic acid of
(a), (b) or (c), and/or (ii) means for detecting or determining the amount of
a protein or peptide encoded by the nucleic acid under 



(i), and/or 20 (iii) means for detecting or determining the amount of an
antibody specific for the protein or peptide under (ii), and/or  (iv) means for
detecting or determining the amount of a T lymphocyte specific for the
protein or peptide 25 under (ii) or a part thereof comprising a sequence of
at least 6 consecutive amino acids of said protein or peptide, optionally in
a complex with a MHC molecule, in a biological sample isolated from a
patient. 30 22.The kit of claim 20 or 21, wherein the nucleic acid under (i)
in said quantitative and/or qualitative determination of the level of
expression of TPTE comprises a nucleic acid sequence encoding a
protein or  MC8LLF - 96 - peptide comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 8, 9, 10, 11, 12, 13,
and 14, or a derivative thereof having at least 70% sequence identity
and/or the protein or peptide under 5 (ii) in said quantitative and/or
qualitative determination of the level of expression of TPTE comprises an
amino acid sequence selected from the group consisting of SEQ ID NOs:
8, 9, 10, 11, 12, 13, and 14, or a derivative thereof having at least 70% 10
sequence identity.  23. The kit of claim 21 or 22, wherein the nucleic acid
under (i) in said quantitative and/or qualitative determination of the level of
expression of CXCR4 15 comprises a nucleic acid sequence encoding a
protein or peptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 49, and 50, or a derivative thereof
having at least 70% sequence identity and/or the protein or peptide under
(ii) in 20 said quantitative and/or qualitative determination of the level of
expression of CXCR4 comprises an amino acid sequence selected from
the group consisting of SEQ ID NOs: 49, and 50, or a derivative thereof
having at least 70% sequence identity. 



25 24. The kit of any one of claims 20 to 23, wherein said means for
detecting or determining the amount of said nucleic acid comprise an
agent which binds specifically to the nucleic acid. 30 25. The kit of any
one of claims 20 to 24, wherein said means for detecting or determining
the amount of said protein or peptide comprise an agent which binds
MCSLLP - 97 - specifically to the protein or peptide.  26. Theof any one of
claims 20 to 25, wherein said means for detecting or determining the
amount of 5 said antibodycomprise an agent which binds specifically to
the antibody.  27. The kit of any one of claims 20 to 26, wherein said
means for detecting or determining the amount of 10 said T lymphocyte
comprise an agent which binds specifically to the T lymphocyte.  28. The
kit of claim 24, wherein the agent which binds specifically to the nucleic
acid is an 15 oligonucleotide or polynucleotide, which hybridizes
specifically to said nucleic acid. 



29. The kit of claim 25, wherein the agent which binds specifically to the
protein or peptide is an 20 antibody binding specifically to said protein or
peptide.    30. The kit of claim 26, wherein the agent which binds
specifically to the antibody is a protein or 25 peptide binding specifically to
said antibody.  31. The kit of claim 27, wherein the agent which binds
specifically to the T lymphocyte is a cell presenting the complex between
the protein or peptide 30 or the part thereof comprising a sequence of at
least 6 consecutive amino acids of said protein or peptide for which the T
lymphocyte is specific and an MHC molecule. 








