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IN VITRO DIAGNOSTIC METHOD FOR THE DIAGNOSIS OF SOMATIC AND
OVARIAN CANCERS.

The present invention relates to the in vitro diagnostic method for the diagnosis of

somatic and ovarian cancers.

Spermatogenesis is a unique process of cell differentiation, involving the concerted action
of a large number of factors, among which many show a testis-restricted expression pattern.
Although several lists of testis-specific genes have been established for several species,
including mouse (Chalmel et al. 2007; Schultz et al. 2003), until recently none was yet
available for the human genes. Recently, two groups have proposed a list of human genes
expressed in testis (Bock-Axelsen et al. 2007; Chen et al. 2005) . However the methods used

did not allow sorting the genes according to their strict expression in testis.

Testis-specific (TS) genes are actively repressed in somatic cells. However, during cell
transformation, it has been observed that some testis-specific genes are de-repressed, leading to
the illegitimate expression of the encoded factors. These factors have been named “Cancer
Testis” (CT) antigens, due to their ability to induce an immune response directed against them.
Initially, CT factors were found deregulated in some somatic cancers. By contrast, CT factors

are generally absent in the undifferentiated testicular tumors.

Actually, CT factors, coded by CT genes, correspond to genes with an expression
restricted to germ cells of the testis (testis-specific genes; TS), and placenta (placenta-specific
genes; PS). More particularly, their expression is confined to cells such as spermatogonia,
spermatocytes, spermatids, and placental cells such as trophoblasts.

Some CTs can be expressed in nongametogenic tissues such as the pancreas, liver, and

spleen at levels far below that observed in germ cells.

CT genes belong to families of genes that share common characteristics:

- they are expressed in a variety of malignant tumors,

and

- they can be immunogenic.

More than 40 families of CT genes have been identified so far on immunogenic

properties, expression profiles, and by bioinformatic methods (for reviews see (Costa et al.



10

15

20

25

30

WO 2009/121878 ) PCT/EP2009/053809

2007; Kalejs and Erenpreisa 2005; Meklat et al. 2007; Scanlan et al. 2002; Scanlan et al. 2004;
Simpson et al. 2005)), but little is known about their specific functions, and their functional

connection with stem cell biology and cancer is widely unexplored.

CT genes are of particular interest. Their encoded factors have demonstrated their high
potential as relevant diagnosis markers and therapeutic targets. Indeed these factors have been
named “Cancer Testis Antigens”, due to their ability to induce an immune response directed
against them. To date, more than 83 families of CT genes have been identified
(http://www.cta.Incc.br/, for reviews and, Chen et al. 2006 Genes Chromosomes Cancer 45:
392-400; Chen et al. 2005b Cancer Immun 5: 9; Costa et al. 2007 Stem Cells 25: 707-11;
Heidebrecht et al. 2006 Clin Cancer Res 12: 4804-11; Kalejs and Erenpreisa 2005 Cancer Cell
Int 5: 4; Meklat et al. 2007 Br J Haematol 136: 769-76; Scanlan et al. 2002; Scanlan et al. 2004;
Simpson et al. 2005 Nat Rev Cancer 5: 615-25 ; Hofmann et al. 2008 Dec 23;105(51):20422-
7).

The discovery and study of CTs have raised a lot of hope and interest, but their sporadic and
unpredictable expression in cancer cells has hindered their large-scale use in cancer diagnosis

and/or treatment

Furthermore, studies have proposed strategies to identify large scale of CT genes in order
to provide cancer diagnosis makers.

WO0/2006/029176 (Scanlan et al.) relates to the use of the nucleic acid molecules,
polypeptides and fragments thereof in methods and compositions for the diagnosis and
treatment of diseases, such as cancer. Some putative CT testis-specific genes have been tested
for their expression in somatic cancer tissues by a RT-PCR. However, this study identified too

few CT genes, for use as a reliable marker of somatic cancers.

Bock-Axelsen et al.(PNAS, 2007, vol 204 pp13122-13127) have recently proposed a new
method to identify genes overexpressed in human solid tumors, using a micro-array strategy.
This document discloses that cancers overexpress only a few genes that are selectively
expressed in the same tissue in which tumor is originated. In particular, Bock-Axelsen et al.
describe some testis-specific genes mis-regulated in a panel of somatic tumors. Using a
transcriptomic-based approach, Bock-Aselsen et al. Found testis-overexpressed genes, which

are deregulated in somatic cancer, but, according to EST data (which they did not look at),
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most of the genes they have identified as “testis specific” or “CT” do not show a testis-

restricted pattern of expression in normal cells.

In normal cells, the genome structural and functional differentiation involves epigenetic
mechanisms, leading to the transcriptional silencing of many genes and the activation of a few
of the tissue-specific genes (Bernstein BE, Meissner A, Lander ES (2007) Cell 128: 669-81; Li
B, Carey M, Workman JL (2007) Cell 128: 707-19; Martin C, Zhang Y (2007) Curr Opin Cell
Biol 19: 266-72; Rando OJ (2007) Curr Opin Genet Dev 17: 94-9). Cell transformation is
associated with a global deregulation of epigenetic signalling pathways resulting in aberrant
repression or de-repression of genes (Esteller 2007a Nat Rev Genet 8: 286-98; Fraga et al. 2005
Nat Genet 37: 391-400; Jones and Baylin 2007 Cell 128: 683-92). Furthermore, Schubeler and
collaborators have systematically characterized the DNA methylation status of the promoter
regions of the whole human genome in primary fibroblasts (representative of normal somatic
cells) and in sperm cells (Weber et al. 2007 Apr;39(4):457-66). They observed that the
promoters of most human genes are CpG rich (approximately 3/4 of all genes).

Whereas transcriptional silencing of critical cell regulators has clearly been involved in
malignant cells transformation (Baylin 2005 Nat Clin Pract Oncol 2 Suppl 1: S4-11; Esteller
2007b Hum Mol Genet 16 Spec No 1: R50-9), the causes and consequences of the illegitimate
activation of tissues-specific genes in cancer or pre-cancerous cells have not been well

investigated yet.

In spite of these works, determining new TS genes as putative CT genes, no method gives
satisfactory results about either the testis-specific restriction of expression of some genes, or
their putative deregulation of expression of CT-genes.

So, the invention provides a reliable global identification of TS and PS liable to be miss-
regulated in somatic tumor, i.e. CT genes, said CT genes being used as universal biomarkers of
malignant somatic cell transformation.

The invention also provides simple, rapid and easy-to-use methods using nucleic acid
molecules of CT genes, or the corresponding proteins, for the in vitro and ex vivo diagnosis of
somatic and ovarian cancer.

The invention provides kits for the detection of ovarian and somatic cancers, using specific CT
genes.

Moreover, the invention provides pharmaceutical compositions comprising nucleic acid

molecules or proteins for the therapy of cancer.



2009231511

27 May 2014

5

25

30

-3a-

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

According to a first aspect, the present invention relates to use of at least one set of
nucleic acid molecules chosen among:

e a set comprising at least 26 nucleic acid molecules being represented by the
nucleic acid sequences SEQ 2q-1, q varying from 1 to 26,
e aset comprising at least 26 complementary nucleic acid molecules of said at least
26 nucleic acid molecules,
e aset comprising at least one fragment of each of
= gaid at least 26 nucleic acid molecules, or
* said at least 26 complementary nucleic acid molecules,
said fragments having a nucleic acid sequence comprising at least from
15 to 18 contiguous nucleotides of each of said at least 26 nucleic acid
molecules, and
e aset comprising at least one variant of
= each of said at least 26 nucleic acid molecules, or
* each of said at least 26 complementary nucleic acid molecules
wherein the nucleic acid sequence of said variant presents a sequence homology of at least
70% compared to the nucleic acid sequence of said nucleic acid molecule,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:
- cancer cells of each type of somatic or ovarian cancers abnormally express at least one
nucleic acid molecule of the above sets of nucleic acid molecules, and
at least one of nucleic acid molecule of the above sets of nucleic acid molecules is abnormally

expressed in cancer cells of at least one type of somatic or ovarian cancers.

According to a second aspect, the present invention relates to use of at least one set
of amino acid molecules chosen among:
o a set comprising at least 26 proteins represented by the amino acid sequence
SEQ ID NO 2q, q varying from 1 to 26,
o a set comprising at least one variant of each of said at least 26 proteins,

wherein the amino acid sequence of said variant presents a sequence
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homology of at least 70% compared to the amino acid sequence of said
protein,
o aset comprising at least one fragment of each of
* said at least 26 proteins, or
* said at least variant of each of said at least 26 proteins,
said fragment being able to be recognized by an antibody specifically directed against
an protein from which said fragment derives,
said at least 26 proteins being coded by at least at least 26 nucleic acid molecules
according to the first aspect,
each amino acid molecule contained in a given set above-defined being specifically
recognized by at least one specific antibody, and said specific antibody being able to
specifically recognize one amino acid molecule of a given set above-defined,

for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic

cancers being solid tumors or hematological neoplasms,

wherein:

- a biological sample of a patient afflicted by any type of somatic or ovarian cancer
presents an abnormal amount of at least one antibody that specifically recognizes an
amino acid molecule of the above sets of amino acid molecules, and

at least one antibody that specifically recognizes an amino acid molecule of the above sets of

amino acid molecules is present in an abnormal amount in a biological sample of a patient

afflicted by at least one type of somatic or ovarian cancer.

According to a third aspect, the present invention relates to use of a set of at least 26
antibodies, preferably a set of 57 antibodies, more preferably a set of 88 antibodies, more
preferably a set of 103 antibodies, more preferably a set of 121 antibodies, more preferably a
set of 150 antibodies, more preferably a set of 163 antibodies, more preferably a set of 186
antibodies, in particular a set of 192 antibodies characterized in that it each antibody of a
given mentioned set of antibodies specifically recognizes an amino acid molecule of a set of
amino acid molecules as defined in the second aspect, and each amino acid molecules of a
given set of amino acid molecules as defined in the second aspect is specifically recognized
by an antibody of said given set of antibodies,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers,

wherein:
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- cancer cells each type of somatic or ovarian cancer abnormally express at least one
amino acid molecule recognized by an antibody of the above sets of antibodies, and
at least one of amino acid molecule recognized by an antibody of the above sets of antibodies

is abnormally expressed in cancer cells of at least one type of somatic or ovarian cancers.

According to a fourth aspect, the present invention relates to microarray comprising at
least 32 oligonucleotide probes represented by the oligonucleotide sequences SEQ ID NO 415
to 446, each of said at least 32 oligonucleotide probes specifically hybridizing with one
nucleic acid molecule of at least a set of nucleic acid molecules according to the first aspect,
preferably with one nucleic acid molecule of at least 26 nucleic acid molecules represented by
the nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 26, the correspondence
between oligonucleotide probes and their corresponding nucleic acid sequence being

represented in Table 3a.

According to a fifth aspect, the present invention relates to method for the in vitro
and/or ex vivo somatic or ovarian cancer diagnosis in a subject, by determining the presence
or the variation of amount of at least one nucleic acid molecule of a group of at least 26
nucleic acid molecules chosen among the collection of 222 nucleic acid molecules
represented by the nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192 and SEQ
ID NO 385 to 414, or a fragment thereof,

said 26 nucleic acid molecules being represented by the nucleic acid sequences SEQ
ID NO 2qg-1, q varying from 1 to 26,

among nucleic acids from a biological sample from the subject,

said presence or variation of amount of said nucleic acid molecule being assessed with
respect to the absence or the given amount of said nucleic acid molecule from a sample
isolated from an healthy subject, comprising:

— contacting nucleic acids from the biological sample with an agent to allow the formation
of at least one nucleic acid complex between said agent and at least one nucleic acid from
a sample of a subject,
e said agent comprising at least:
o one nucleic acid molecule, or
o acomplementary molecule of said nucleic acid sequence,
o or a fragment of said nucleic acid molecule or of said complementary

molecule,
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of each of at least 26 nucleic acid molecules chosen among the 222 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2q-1, q
varying from 1 to 192 and SEQ ID NO 385 to 414, said at least 26 nucleic acid
molecules being represented by the nucleic acid sequences SEQ ID NO 2g-1, q
varying from 1 to 26, and

e the nucleic acid sequences, the complementary sequences of said nucleic acid
sequences, or the fragments thereof, contained in said agent being able to
selectively hybridize with said at least 26 nucleic acid molecules,

e said at least 26 nucleic acid molecules being liable to be present in an amount
different from the given amount of said at least 26 nucleic acid molecules from a
sample isolated from an healthy subject

determining the presence or the variation of amount of at least one nucleic acid complex

indicating the fact that the subject is afflicted by cancer.

According to a sixth aspect, the present invention relates to method for the in vitro
and/or ex vivo cancer diagnosis in a subject, by determining the presence or the variation of
amount of at least one protein, or a fragment thereof, of a group of at least 26 proteins chosen
among 192 proteins comprising or constituted by an amino acid sequence consisting in SEQ
ID NO 2q, q varying from 1 to 192,

said at least 26 proteins being constituted by the amino acid sequences in SEQ ID NO
2q, q varying from 1 to 26,

each protein of said at least 26 proteins being specifically recognized by at least one
specific antibody, and said specific antibody being able to specifically recognize one protein
of said at least 26 proteins,

among polypeptides from a biological sample from the subject, said presence or
variation of amount of said protein being assessed with respect to the absence or the given
amount of said protein from a sample isolated from an healthy subject, comprising:

— contacting polypeptides from the biological sample with an agent to allow the formation
of at least one immune complex between said agent and at least one protein from a sample
of a subject,

said agent comprising at least one antibodies specifically hybridizing with one protein
of each of said at least 26 proteins, and each protein of said at least 26 proteins being

specifically recognized by at least one antibody,
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said at least 26 proteins being liable to be present in an amount different from the
given amount of said at least 26 proteins from a sample isolated from an healthy subject
determining the presence or the variation of amount of at least one immune complex
indicating the fact that the subject is afflicted by cancer, said immune complex being liable to
be determined preferably by immunohistochemistry, immunocytochemistry,

immunofluorescence, western blotting and immunoprecipitation.

According to a seventh aspect, the present invention relates to method for the in vitro
and/or ex vivo cancer diagnosis in a subject, by determining the presence or the variation of
amount of at least one antibody among a group of at least 26 antibodies that specifically
recognizes at least 26 proteins or a fragment thereof, chosen among 192 proteins comprising
or constituted by an amino acid sequence consisting in SEQ ID NO 2q, q varying from 1 to
192,

said at least 26 proteins being constituted by the amino acid sequences in SEQ ID NO
2q, q varying from 1 to 26,

among antibodies that specifically recognize polypeptides from a biological sample
from the subject, said presence or variation of amount of said antibody that specifically
recognizes protein being assessed with respect to the absence or the given amount of said
antibody that specifically recognizes protein from a sample isolated from an healthy subject,
comprising:

— contacting sample of a subject liable to contain antibodies that specifically recognize
polypeptides from the biological sample with an agent to allow the formation of at least
one immune complex between said agent and at least one antibody from a sample of a
subject

said agent comprising said at least 26 proteins that are able to specifically hybridize
with said at least 26 antibodies, each protein of said at least 26 protein being able to
specifically hybridize with at least one antibody, and each antibody specifically hybridizing
with one protein of said at least 26 proteins,

said at least 26 antibodies being liable to be present in an amount different from the
given amount of said at least 26 antibodies from a sample isolated from an healthy subject,

determining the presence or the variation of amount of at least one immune complex
indicating the fact that the subject is afflicted by cancer, said immune complex being liable to
be determined preferably by immunohistochemistry, immunocytochemistry,

immunofluorescence, western blotting and immunoprecipitation.
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According to an eighth aspect, the present invention relates to kit for the in vitro

and/or ex vivo cancer diagnosis comprising:

a microarray such as defined in the fourth aspect,
possibly material for preparation of nucleic acids of the biological sample from a
patient suspected to be afflicted by cancer, in particular the preparation of cDNAs,

possibly labelled molecules for labelling said nucleic nucleic acids,

possibly a negative control corresponding to nucleic acids from a biological sample from an

healthy subject.

According to a ninth aspect, the present invention relates to kit for the in vitro and/or

ex vivo cancer diagnosis comprising:

ELISA support comprising or constituted by at least 26 proteins chosen among 192
proteins comprising or constituted by an amino acid sequence consisting in SEQ ID
NO 2q, q varying from 1 to 192, or a fragment thereof, said at least 26 proteins being
constituted by the amino acid sequences in SEQ ID NO 2q, q varying from 1 to 26, or
fragment thereof,

possibly labelled antibodies directed against antibody that recognizes specifically said
protein, said protein being liable to be present among polypeptides from a sample

from a patient suspected to be afflicted by cancer,

possibly a negative control corresponding to antibodies polypeptides from a sample from an

healthy subject.

According to a tenth aspect, the present invention relates to kit for the in vitro and/or

ex vivo cancer diagnosis comprising:

ELISA support comprising or constituted by at least 26 antibodies that specifically
recognize at least 26 proteins chosen among 192 proteins comprising or constituted by
an amino acid sequence consisting in SEQ ID NO 2q, q varying from 1 to 192, or a
fragment thereof, said at least 26 proteins being constituted by the amino acid
sequences in SEQ ID NO 2q, q varying from 1 to 26, or fragment thereof,

possibly labelled antibody directed against a protein specifically recognized by said
antibody, said antibody being liable to be present among antibodies from a sample

from a patient suspected to be afflicted by cancer,

possibly a negative control corresponding to polypeptides from a sample from a healthy

subject.
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Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,

but not limited to”.
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The invention relates to the use of one element chosen among:
- at least a nucleic acid molecule of the group comprising or constituted by :
® anucleotide sequence of the group consisting in SEQ ID NO 385 (old 641) to SEQ
ID NO 414 (old 754), or,
¢ anucleotide sequence of the group consisting in SEQ ID NO 2g-1, q varying from 1
to 192 (old 320), coding for a protein comprising or constituted by an amino acid
sequence belonging to the group consisting in SEQ ID NO 2q, q varying from 1 to
192 (old 320), or
¢ the complementary sequence of the nucleic acid molecule thereof,
- at least a fragment of said nucleic acid molecule, said fragment comprising at least 15
contiguous nucleotides of said nucleic acid molecule,
- at least a variant of the said nucleic acid molecule, wherein the variant presents a
sequence homology of at least 70%, particularly 80%, and more particularly 90% compared to
said nucleic acid molecule,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, wherein at least
one of any of the above described elements is abnormally expressed in cancer cells of at least
one type of the somatic or ovarian cancers, and wherein each type of somatic or ovarian cancer
cells abnormally expresses at least one of the above described elements.
In the invention, “a nucleotide sequence of the group consisting in SEQ ID NO 385 (old 641) to
SEQ ID NO 414 (old 754)” means that the group of nucleotide comprising SEQ ID NO 385 to
SEQ ID NO 754 corresponds to the group consisting in old sequences SEQ ID NO 641 to SEQ
ID NO 754, disclosed in the priority document EP 08 290 307.1 filed on March 31, 2008.
In the invention, “a nucleotide sequence of the group consisting in SEQ ID NO 2qg-1, q varying
from 1 to 192 (old 320)” means that the group of nucleotide comprising SEQ ID NO 2g-1, q
varying from 1 to 192 corresponds to the group consisting in old sequences SEQ ID NO 2q-1, q
varying from 1 to 320, disclosed in the priority document EP 08 290 307.1 filed on March 31,
2008.
The prior art does not allow to determine a clear cut association between cancer and CT genes,
i.e. any CT gene is miss-regulated in at least one cancer tissue and any cancer expresses at an
abnormal level at least one CT gene.

The invention also relates to the use of at least one set of nucleic acid molecules chosen among:
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® a set comprising at least 26 nucleic acid molecules chosen among the collection of
222 nucleic acid molecules represented by the nucleic acid sequences SEQ ID NO
2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
e a set comprising at least 26 complementary nucleic acid molecules of said at least
26 nucleic acid molecules,
® aset comprising at least one fragment of each of
= said at least 26 nucleic acid molecules, or
* said at least 26 complementary nucleic acid molecules,
said fragments having a nucleic acid sequence comprising at least from 15
to 18 contiguous nucleotides of each of said at least 26 nucleic acid
molecules, and
® aset comprising at least one variant of
= each of said at least 26 nucleic acid molecules, or
= each of said at least 26 complementary nucleic acid molecules
wherein the nucleic acid sequence of said variant presents a sequence homology of at
least 70% compared to the nucleic acid sequence of said nucleic acid molecule,
said 26 nucleic acid molecules being represented by the nucleic acid sequences SEQ 2q-
1, q varying from 1 to 26,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:
cancer cells of each type of somatic or ovarian cancers abnormally express at least one
nucleic acid molecule of the above sets of nucleic acid molecules, and
at least one of nucleic acid molecule of the above sets of nucleic acid molecules is

abnormally expressed in cancer cells of at least one type of somatic or ovarian cancers.

In one advantageous embodiment, the invention relates to the use of at least one set of
nucleic acid molecules chosen among:
® a set comprising at least 26 nucleic acid molecules chosen among the collection of
222 nucleic acid molecules represented by the nucleic acid sequences SEQ ID NO
2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
e a set comprising at least 26 complementary nucleic acid molecules of said at least

26 nucleic acid molecules,
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e aset comprising at least one fragment of each of
= said at least 26 nucleic acid molecules, or
* said at least 26 complementary nucleic acid molecules,
said fragments having a nucleic acid sequence comprising at least from 15
to 18 contiguous nucleotides of each of said at least 26 nucleic acid
molecules, and
® asetcomprising at least one variant of
= each of said at least 26 nucleic acid molecules, or
= each of said at least 26 complementary nucleic acid molecules
wherein the nucleic acid sequence of said variant presents a sequence homology of at
least 70% compared to the nucleic acid sequence of said nucleic acid molecule,
said 26 nucleic acid molecules being represented by the nucleic acid sequences SEQ
2qg-1, q varying from 1 to 26,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:
- at least one set of nucleic acid molecules of the above defined sets is abnormally
expressed in cancer cells of at least one type of the somatic or ovarian cancers, and
- cancer cells each type of somatic or ovarian cancers abnormally express at least one set of

nucleic acid molecules of the above defined sets.

Another advantageous embodiment of the invention relates to the use of the set comprising at
least 26 nucleic acid molecules chosen among the collection of 222 nucleic acid molecules
represented by the nucleic acid sequences SEQ ID NO 2qg-1, q varying from 1 to 192 and SEQ
ID NO 385 to 414, said 26 nucleic acid molecules being represented by the nucleic acid
sequences SEQ 2g-1, q varying from 1 to 26,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:
- cancer cells of each type of somatic or ovarian cancers abnormally express at least one
nucleic acid molecule of the above set of nucleic acid molecules, and
- at least one of nucleic acid molecule of the above set of nucleic acid molecules is

abnormally expressed in cancer cells of at least one type of somatic or ovarian cancers.
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The invention is based on the unexpected observation that any CT gene is miss-regulated in at
least one somatic and ovarian tumor, and reciprocally any somatic and ovarian cancer expresses
at least a miss-regulated CT gene.

Also, the invention is based on the unexpected observation made by the inventors that a core
minimal group of 26 CT genes among 222 CT genes are deregulated in at least one cancer and
reciprocally any somatic and ovarian cancer expresses at least one of said 26 CT miss-regulated
gene.

Also, the Inventors have shown that a subgroup of 26 genes among the collection of 222 CT

genes are specific and allow to diagnose cancer with specific rate.

The results obtained by the groups of nucleic acid molecules disclosed herein and herafter in
the invention are illustrated in Example 3.

According to the invention, terms “nucleic acid molecules”, “nucleic acids”, “oligonucleotides”
and “polynucleotides” are uniformly used to define a chain of bases that characterizing a DNA
molecules or an RNA molecule. These molecules are defined by the fact that they comprise or
consist in a nucleic acid sequence, said sequence being a succession of bases covalently linked.
The term ‘“base” is used to define the components of the DNA or RNA, i.e.
deoxyribonucleotides and ribonucleotides respectively. All the deoxyribonucleotides and
ribonucleotides known in the art are concerned by the invention.

DNA molecules in the invention correspond to a gene, its transcripts when said gene is
expressed, variants of said gene when they exist, or any other molecules constituted or
comprising at least two bases. DNA molecules also concern the complementary nucleic acid
molecules (cDNA), which result from the natural or artificial reverse transcription, i.e. DNA
synthesis from RNA.

RNA molecules of the invention corresponds to a mRNA, rRNA, miRNA, or any other

molecule constituted or comprising at least two bases that characterize RNA.

Preferably, the invention concerns mRNA molecules, that include, but is not limited to, full
length mRNA corresponding to the complete transcription of a gene during the transcription
process. All the variants, isoforms and fragments of said RNA are also considered in the

invention.
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According to the invention, a “variant” is defined as a polynucleotide molecule that differs
from the reference polynucleotide molecule (the gene), but retains essential properties. The
gene and its variants share similar polynucleotide sequences with, for example, 70 % of nucleic
acids identity, preferably 80% of nucleic acids identity, more preferably or particularly 90% of
nucleic acids identity, more preferably or particularly 92% of nucleic acids identity, more
preferably or particularly 95% of nucleic acids identity, more preferably or particularly 98% of
nucleic acids identity and more preferably or particularly 99% of nucleic acids identity. The
variants of the invention can be also considered as isoforms. These variants can be the result of
an alternative splicing, which result of an addition or deletion of one or more exons naturally
contained in the nucleic acid sequence of the gene. Moreover, variants in the invention also
concerns, but is not limited to, products of pseudo-genes, that have diverged in their sequence
from the gene.

All the variants are characterized in that they have retained the essential properties of the

nucleic acid molecule from which they derive.

According to the invention, fragments of nucleic acid molecule are defined by the fact that they
contain at least from 15 to 18 contiguous nucleotides, advantageously they contain at least 20
nucleotides, preferably 30 nucleotides, more preferably 40 nucleotides, more preferably 60
nucleotides, more preferably 100 nucleotides. The most preferred fragments contain 60
nucleotides.

Fragments of a nucleic acid molecule can also correspond to the nucleic acid molecule
corresponding to a gene wherein at least one nucleotide is suppressed. These fragments can
retain some important genetic information of said nucleic acid molecule or simply can serve as
oligonucleotides allowing DNA amplification, or oligonucleotide probes allowing nucleic acid
molecule hybridization.

The “fragments” according to the invention corresponds then to a part of said nucleic acid
molecule, and can also correspond to the complementary sequence of said part of said nucleic
acid molecule. The complementarity is a concept well known in the art based on the possible
interaction between purine and pyrimidine bases.

In the invention, the above mentioned molecules, fragments, variant or complementary
molecules are assembled in sets. The specific set that consists in all the 222 genes of the

invention is also called collection.
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According to the invention, “cancer” relates to an abnormal proliferation of the cells of a
determined organe. For instance, a lung cancer corresponds to an abnormal proliferation of any
of the cells that form lung.

Also, in the invention, “type of cancer” designates the type of abnormal proliferation that may
occur in a cancer. For instance, a lung cancer can be divided in some types such as non-small

cells lung cancer or small cells lung cancer.

In the invention “cancer cells of each type of somatic or ovarian cancers abnormally express at
least one nucleic acid molecule of the above set of nucleic acid molecules” means that for a
determined cancer, and its types, at least one nucleic acid of the set comprising at least 26
nucleic acid molecules chosen among the nucleic acid of the collection of 222 nucleic acid

molecules is abnormally expressed.

Also, for two different cancers, for instance lung cancer and pancreas cancer, the at least one
nucleic acid molecule defined above can be deregulated in either lung cancer, or pancreas
cancer, or deregulated in both cancer.

Moreover, a type of cancer can abnormally express two or more nucleic acid molecules defined

above.

In the invention “at least one of nucleic acid molecule of the above set of nucleic acid
molecules is abnormally expressed in cancer cells of at least one type of somatic or ovarian
cancers” a nucleic acid molecule, or more, of the above defined group is abnormally expressed

in every cancer, and in particular in every type of cancer.

According to the invention, “abnormally expressed in cancer cells” means that the above-
mentioned elements are expressed at a level which is not the normal level of expression of said
elements. The normal level of expression is determined in individual not afflicted by
pathologies.

In the invention, the elements mentioned above are expressed specifically in testis or placenta.
Their expression can be measured by commonly used methods known in the art. For example,
expression level of nucleic acid molecules can be measured by methods such as Reverse-
Transcription Quantitative PCR (RT-QPCR) or Northern Blotting according to a routine
protocol These methods allow measuring the levels of mRNA corresponding to a particular

gene (or sequence). In the first approach, the RNA from the sample (total or polyA, the latter
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corresponding to mRNA) is submitted to reverse transcription, in order to obtain the DNA
corresponding to the complementary sequences. In Q-PCR, this DNA is then amplified by
PCR, in conditions allowing a quantification of the initial amount of DNA. By using specific
primers the amount of DNA corresponding to a particular sequence can be quantified. Northern
blotting involves the electrophoretic separation of the RNA molecules, followed by the
detection of specific sequences by hybridizing complementary sequences, used as probes (these
probes are labeled).

In the testicular or placental cells of a healthy individual, said elements are expressed at a level
which corresponds to a “normal level”. According to the invention, said elements are not
expressed in the corresponding somatic cells of said healthy individual, their expression level is
null.

When somatic cells become malignant, according to the invention said malignant somatic cells
express the previously described elements, which are normally not expressed in the
corresponding normal somatic cells. Therefore, said elements have an expression level in
malignant somatic cells higher than zero. So, in malignant somatic cells, when an element is

absent in a healthy condition, its expression in a malignant condition is considered as abnormal.

According to the invention, terms “abnormally regulated”, “miss-regulated” and ‘“‘deregulated”
are uniformly used hereafter to define a regulation in an abnormal condition, i.e. a cancer. Also,
a normal condition, which refers to a normal regulation, corresponds to a condition in which

cells are healthy.

According to the invention, nucleic acid molecules are characterized by their nucleic acid
sequence among the nucleic acids sequences consisting in SEQ ID NO 2g-1, q varying from 1
to 192, and SEQ ID NO 385 to SEQ ID NO 414.

These nucleic acid molecules mentioned above are expressed either in testis, or in placenta, in a
healthy condition.

The above-mentioned nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192,
correspond to the following nucleic acid sequences: SEQ ID NO 1, SEQ ID NO 3, SEQ ID NO
5,SEQID NO 7, SEQID NO 9, SEQ ID NO 11, SEQ ID NO 13, SEQ ID NO 15, SEQ ID NO
17, SEQ ID NO 19, SEQ ID NO 21, SEQ ID NO 23, SEQ ID NO 25, SEQ ID NO 27, SEQ ID
NO 29, SEQ ID NO 31, SEQ ID NO 33, SEQ ID NO 35, SEQ ID NO 37, SEQ ID NO 39, SEQ
ID NO 41, SEQ ID NO 43, SEQ ID NO 45, SEQ ID NO 47, SEQ ID NO 49, SEQ ID NO 51,
SEQ ID NO 53, SEQ ID NO 55, SEQ ID NO 57, SEQ ID NO 59, SEQ ID NO 61, SEQ ID NO
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63, SEQ ID NO 65, SEQ ID NO 67, SEQ ID NO 69, SEQ ID NO 71, SEQ ID NO 73, SEQ ID
NO 75, SEQ ID NO 77, SEQ ID NO 79, SEQ ID NO 81, SEQ ID NO 83, SEQ ID NO 85, SEQ
ID NO 87, SEQ ID NO 89, SEQ ID NO 91, SEQ ID NO 93, SEQ ID NO 95, SEQ ID NO 97,
SEQ ID NO 99, SEQ ID NO 101, SEQ ID NO 103, SEQ ID NO 105, SEQ ID NO 107, SEQ ID
NO 109, SEQ ID NO 111, SEQ ID NO 113, SEQ ID NO 115, SEQ ID NO 117, SEQ ID NO
119, SEQ ID NO 121, SEQ ID NO 123, SEQ ID NO 125, SEQ ID NO 127, SEQ ID NO 129,
SEQ ID NO 131, SEQ ID NO 133, SEQ ID NO 135, SEQ ID NO 137, SEQ ID NO 139, SEQ
ID NO 141, SEQ ID NO 143, SEQ ID NO 145, SEQ ID NO 147, SEQ ID NO 149, SEQ ID
NO 151, SEQ ID NO 153, SEQ ID NO 155, SEQ ID NO 157, SEQ ID NO 159, SEQ ID NO
161, SEQ ID NO 163, SEQ ID NO 165, SEQ ID NO 167, SEQ ID NO 169, SEQ ID NO 171,
SEQ ID NO 173, SEQ ID NO 175, SEQ ID NO 177, SEQ ID NO 179, SEQ ID NO 181, SEQ
ID NO 183, SEQ ID NO 185, SEQ ID NO 187, SEQ ID NO 189, SEQ ID NO 191, SEQ ID
NO 193, SEQ ID NO 195, SEQ ID NO 197, SEQ ID NO 199, SEQ ID NO 201, SEQ ID NO
203, SEQ ID NO 205, SEQ ID NO 207, SEQ ID NO 209, SEQ ID NO 211, SEQ ID NO 213,
SEQ ID NO 215, SEQ ID NO 217, SEQ ID NO 219, SEQ ID NO 221, SEQ ID NO 223, SEQ
ID NO 225, SEQ ID NO 227, SEQ ID NO 229, SEQ ID NO 231, SEQ ID NO 233, SEQ ID
NO 235, SEQ ID NO 237, SEQ ID NO 239, SEQ ID NO 241, SEQ ID NO 243, SEQ ID NO
245, SEQ ID NO 247, SEQ ID NO 249, SEQ ID NO 251, SEQ ID NO 253, SEQ ID NO 255,
SEQ ID NO 257, SEQ ID NO 259, SEQ ID NO 261, SEQ ID NO 263, SEQ ID NO 265, SEQ
ID NO 267, SEQ ID NO 269, SEQ ID NO 271, SEQ ID NO 273, SEQ ID NO 275, SEQ ID
NO 277, SEQ ID NO 279, SEQ ID NO 281, SEQ ID NO 283, SEQ ID NO 285, SEQ ID NO
287, SEQ ID NO 289, SEQ ID NO 291, SEQ ID NO 293, SEQ ID NO 295, SEQ ID NO 297,
SEQ ID NO 299, SEQ ID NO 301, SEQ ID NO 303, SEQ ID NO 305, SEQ ID NO 307, SEQ
ID NO 309, SEQ ID NO 311, SEQ ID NO 313, SEQ ID NO 315, SEQ ID NO 317, SEQ ID
NO 319, SEQ ID NO 321, SEQ ID NO 323, SEQ ID NO 325, SEQ ID NO 327, SEQ ID NO
329, SEQ ID NO 331, SEQ ID NO 333, SEQ ID NO 335, SEQ ID NO 337, SEQ ID NO 339,
SEQ ID NO 341, SEQ ID NO 343, SEQ ID NO 345, SEQ ID NO 347, SEQ ID NO 349, SEQ
ID NO 351, SEQ ID NO 353, SEQ ID NO 355, SEQ ID NO 357, SEQ ID NO 359, SEQ ID
NO 361, SEQ ID NO 363, SEQ ID NO 365, SEQ ID NO 367, SEQ ID NO 369, SEQ ID NO
371, SEQ ID NO 373, SEQ ID NO 375, SEQ ID NO 377, SEQ ID NO 379, SEQ ID NO
38land SEQ ID NO 383,The definition of SEQ ID NO 2q-1 applies for all the groups
according to the invention and mentioned hereafter.

The above-mentioned nucleic acid sequences SEQ ID NO 385 to SEQ ID NO 414 correspond
to the following sequences: SEQ ID NO 385; SEQ ID NO 386; SEQ ID NO 387; SEQ ID NO
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388; SEQ ID NO 389; SEQ ID NO 390; SEQ ID NO 391; SEQ ID NO 392; SEQ ID NO 393;
SEQ ID NO 394; SEQ ID NO 395; SEQ ID NO 396; SEQ ID NO 397; SEQ ID NO 398; SEQ
ID NO 399; SEQ ID NO 400; SEQ ID NO 401; SEQ ID NO 402; SEQ ID NO 403; SEQ ID
NO 404; SEQ ID NO 405; SEQ ID NO 406; SEQ ID NO 407; SEQ ID NO 408; SEQ ID NO
409; SEQ ID NO 410; SEQ ID NO 411; SEQ ID NO 412; SEQ ID NO 413 and SEQ ID NO
414.

The above sequences correspond to CT genes as defined above.

Since these nucleic acid molecules they are expressed in normal cells in testis or placenta.

The following table 1 recapitulates the sequence numbers of the 222 CT genes according to the
invention and the corresponding tissues expression in testis (TS) or placenta (PS).

Also, the numbering corresponding to the priority document EP 08 290 307.1 filed on March

31, 2008, is indicated in parentheses.
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According to the invention, nucleic acids molecules characterized by the nucleic acid sequence
chosen among the group consisting in SEQ ID NO 2g-1, q varying from 1 to 192, are able to
code for proteins. Said proteins are characterized by their amino acids sequences chosen among
the group consisting in SEQ ID NO 2q, q varying from 1 to 192.

The above-mentioned amino acid sequences SEQ ID NO 2q, q varying from 1 to 192,
correspond to the following amino acid sequences: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO
6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16, SEQ ID
NO 18, SEQ ID NO 20, SEQ ID NO 22, SEQ ID NO 24, SEQ ID NO 26, SEQ ID NO 28, SEQ
ID NO 30, SEQ ID NO 32, SEQ ID NO 34, SEQ ID NO 36, SEQ ID NO 38, SEQ ID NO 40,
SEQ ID NO 42, SEQ ID NO 44, SEQ ID NO 46, SEQ ID NO 48, SEQ ID NO 50, SEQ ID NO
52, SEQ ID NO 54, SEQ ID NO 56, SEQ ID NO 58, SEQ ID NO 60, SEQ ID NO 62, SEQ ID
NO 64, SEQ ID NO 66, SEQ ID NO 68, SEQ ID NO 70, SEQ ID NO 72, SEQ ID NO 74, SEQ
ID NO 76, SEQ ID NO 78, SEQ ID NO 80, SEQ ID NO 82, SEQ ID NO 84, SEQ ID NO 86,
SEQ ID NO 88, SEQ ID NO 90, SEQ ID NO 92, SEQ ID NO 94, SEQ ID NO 96, SEQ ID NO
98, SEQ ID NO 100, SEQ ID NO 102, SEQ ID NO 104, SEQ ID NO 106, SEQ ID NO 108,
SEQ ID NO 110, SEQ ID NO 112, SEQ ID NO 114, SEQ ID NO 116, SEQ ID NO 118, SEQ
ID NO 120, SEQ ID NO 122, SEQ ID NO 124, SEQ ID NO 126, SEQ ID NO 128, SEQ ID
NO 130, SEQ ID NO 132, SEQ ID NO 134, SEQ ID NO 136, SEQ ID NO 138, SEQ ID NO
140, SEQ ID NO 142, SEQ ID NO 144, SEQ ID NO 146, SEQ ID NO 148, SEQ ID NO 150,
SEQ ID NO 152, SEQ ID NO 154, SEQ ID NO 156, SEQ ID NO 158, SEQ ID NO 160, SEQ
ID NO 162, SEQ ID NO 164, SEQ ID NO 166, SEQ ID NO 168, SEQ ID NO 170, SEQ ID
NO 172, SEQ ID NO 174, SEQ ID NO 176, SEQ ID NO 178, SEQ ID NO 180, SEQ ID NO
182, SEQ ID NO 184, SEQ ID NO 186, SEQ ID NO 188, SEQ ID NO 190, SEQ ID NO 192,
SEQ ID NO 194, SEQ ID NO 196, SEQ ID NO 198, SEQ ID NO 200, SEQ ID NO 202, SEQ
ID NO 204, SEQ ID NO 206, SEQ ID NO 208, SEQ ID NO 210, SEQ ID NO 212, SEQ ID
NO 214, SEQ ID NO 216, SEQ ID NO 218, SEQ ID NO 220, SEQ ID NO 222, SEQ ID NO
224, SEQ ID NO 226, SEQ ID NO 228, SEQ ID NO 230, SEQ ID NO 232, SEQ ID NO 234,
SEQ ID NO 236, SEQ ID NO 238, SEQ ID NO 240, SEQ ID NO 242, SEQ ID NO 244, SEQ
ID NO 246, SEQ ID NO 248, SEQ ID NO 250, SEQ ID NO 252, SEQ ID NO 254, SEQ ID
NO 256, SEQ ID NO 258, SEQ ID NO 260, SEQ ID NO 262, SEQ ID NO 264, SEQ ID NO
266, SEQ ID NO 268, SEQ ID NO 270, SEQ ID NO 272, SEQ ID NO 274, SEQ ID NO 276,
SEQ ID NO 278, SEQ ID NO 280, SEQ ID NO 282, SEQ ID NO 284, SEQ ID NO 286, SEQ



10

15

20

25

30

WO 2009/121878 18 PCT/EP2009/053809

ID NO 288, SEQ ID NO 290, SEQ ID NO 292, SEQ ID NO 294, SEQ ID NO 296, SEQ ID
NO 298, SEQ ID NO 300, SEQ ID NO 302, SEQ ID NO 304, SEQ ID NO 306, SEQ ID NO
308, SEQ ID NO 310, SEQ ID NO 312, SEQ ID NO 314, SEQ ID NO 316, SEQ ID NO 318,
SEQ ID NO 320, SEQ ID NO 322, SEQ ID NO 324, SEQ ID NO 326, SEQ ID NO 328, SEQ
ID NO 330, SEQ ID NO 332, SEQ ID NO 334, SEQ ID NO 336, SEQ ID NO 338, SEQ ID
NO 340, SEQ ID NO 342, SEQ ID NO 344, SEQ ID NO 346, SEQ ID NO 348, SEQ ID NO
350, SEQ ID NO 352, SEQ ID NO 354, SEQ ID NO 356, SEQ ID NO 358, SEQ ID NO 360,
SEQ ID NO 362, SEQ ID NO 364, SEQ ID NO 366, SEQ ID NO 368, SEQ ID NO 370, SEQ
ID NO 372, SEQ ID NO 374, SEQ ID NO 376, SEQ ID NO 378, SEQ ID NO 380, SEQ ID
NO 382 and SEQ ID NO 384.

According to the invention, “any type of somatic and ovarian cancers” means ‘“any type of
somatic cancers” and “any type of ovarian cancer”. By the way, the invention does not relate to

the male gonad cancer, i.e. testicular cancer.

The term “diagnosis” means in the invention the process of identifying a medical condition or
disease by its signs, symptoms, and from the results of various diagnostic procedures. It means
also the recognition of a disease or condition by its outward signs and symptoms. Diagnosis
corresponds also to the analysis of the underlying physiological/biochemical cause(s) of a
disease or condition.

According to the invention, in vitro or ex vivo diagnosis also concerns the characterization of

the type or the stage or the therapeutic follow-up of somatic and ovarian cancer.

The Inventors have unexpectedly showed that the deregulation of the expression of a group of
222 CT genes is substantially sufficient to detect all cancers and type of cancers.

Also, the study of the expression level of these above 222 CT genes can be used to

- diagnose a cancer in an individual without symptoms, or

- possibly predict the evolution of an identified tumor by, for instance, histology analysis.
The invention relates in one advantageous embodiment to the use of at least one set of nucleic
acid sequences as defined above,

wherein said set of nucleic acid molecules comprises at least 59 nucleic acid molecules, said at
least 59 nucleic acid molecules being represented by the nucleic acid sequences SEQ ID NO

2qg-1, q varying from 1 to 57 and SEQ ID NO 385 to SEQ ID NO 386,
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preferably, wherein said set of nucleic acid molecules comprises at least 93 nucleic acid
molecules, said at least 93 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2qg-1, q varying from 1 to 88 and SEQ ID NO 385 to SEQ ID NO 389,
more preferably, wherein said set of nucleic acid molecules comprises at least 108 nucleic acid
molecules, said at least 108 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2qg-1, q varying from 1 to 103 and SEQ ID NO 385 to SEQ ID NO 389,
more preferably wherein said set of nucleic acid molecules comprises at least 128 nucleic acid
molecules, said at least 128 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2qg-1, q varying from 1 to 121 and SEQ ID NO 385 to SEQ ID NO 391,
more preferably wherein said set of nucleic acid molecules comprises at least 160 nucleic acid
molecules, said at least 160 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2g-1, q varying from 1 to 144 and SEQ ID NO 385 to SEQ ID NO 400,
more preferably wherein said set of nucleic acid molecules comprises at least 166 nucleic acid
molecules, said at least 166 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2g-1, q varying from 1 to 150 and SEQ ID NO 385 to SEQ ID NO 400,
more preferably, wherein said set of nucleic acid molecules comprises at least 179 nucleic acid
molecules, said at least 179 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2q-1, q varying from 1 to 163 and SEQ ID NO 385 to SEQ ID NO 400,
more preferably wherein said set of nucleic acid molecules comprises at least 213 nucleic acid
molecules, said at least 213 nucleic acid molecules being represented by the nucleic acid
sequences SEQ ID NO 2g-1, q varying from 1 to 186 and SEQ ID NO 385 to SEQ ID NO 411,
in particular wherein said set of nucleic acid molecules comprises all the 222 nucleic acid

molecules of said group of 222 nucleic acid molecules.

According to the invention, the above mentioned group of at least 26 (group 1), at least 59
(groups 1+42), at least 93 (groups 14+2+3), at least 108 (groups 1+2+3+4), at least 128 (group
14+2+3+4+5), at least 160 (groups 1+2+3+4+5+6), at least 166 (group 14+2+3+4+5+6+7), at
least 179 (groups 14+2+3+4+5+6+7+8) and at least 213 (groups 14+2+3+4+5+6+7+8+9) nucleic
acid molecules chosen among the collection of 222 CT genes (groups

1+2+3+4+5+6+7+8+9+0) have a specific methylation profile.

The proportion of nucleic acid molecules belonging to the groups (1-10) and the corresponding

epigenetic status are indicated in figure 7.
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Groups 1-10 are defined such as:

Group 1: comprises genes with CpG-rich promoters hypermethylated in somatic cells, found
overexpressed in at least one oncomine study with p<0.001, n=26.

Group 2: comprises genes with CpG-poor promoters, found overexpressed in at least one
oncomine study with p<0.001, n=33.

Group 3: comprises genes for which no evidence of germline cell specific epigenetic feature,
found overexpressed in at least one oncomine study with p<0.001, n=34.

Group 4: comprises genes with CpG-rich promoters hypermethylated in somatic cells, found
overexpressed in at least one oncomine study with 0.001<p<0.01, n=15.

Group 5: comprises genes with CpG-poor promoters, found overexpressed in at least one
oncomine study with 0.001<p<0.01, n=20.

Group 6: comprises genes for which no evidence of germline cell specific epigenetic feature,
found overexpressed in at least one oncomine study with 0.001<p<0.01, n=32.

Group 7: comprises genes with CpG-rich promoters hypermethylated in somatic cells, found
overexpressed in at least one oncomine study with 0.01<p<0.05, n=6.

Group 8: comprises genes with CpG-poor promoters, found overexpressed in at least one
oncomine study with 0.01<p<0.05, n=13.

Group 9: comprises genes for which no evidence of germline cell specific epigenetic feature,
found overexpressed in at least one oncomine study with 0.01<p<0.05, n=34.

Group 10: comprises genes not available or not overexpressed in any of the selected oncomine

studies but found expressed in one cancer sample on the microarray (n=9) as defined hereafter.

The invention also relates to the use of at least one set of amino acid molecules chosen among :
o a set comprising at least 26 proteins chosen among the collection of 192
proteins represented by the amino acid sequence SEQ ID NO 2q, q varying

from 1 to 192,

o a set comprising at least one variant of each of said at least 26 proteins,
wherein the amino acid sequence of said variant presents a sequence homology
of at least 70% compared to the amino acid sequence of said protein,

o a set comprising at least one fragment of each of

= said at least 26 proteins, or

= said at least variant of each of said at least 26 proteins,
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said fragment being able to be recognized by an antibody specifically directed
against an protein from which said fragment derives,
said at least 26 proteins being coded by at least at least 26 nucleic acid molecules as
defined above, and said at least 26 proteins being represented by the amino acid
sequences SEQ ID NO 2q, q varying from 1 to 26,
each amino acid molecule contained in a given set above-defined being specifically
recognized by at least one specific antibody, and said specific antibody being able to
specifically recognize one amino acid molecule of a given set above-defined,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:
a biological sample of a patient afflicted by any type of somatic or ovarian cancer
presents an abnormal amount of at least one antibody that specifically recognizes an
amino acid molecule of the above sets of amino acid molecules, and
at least one antibody that specifically recognizes an amino acid molecule of the above
sets of amino acid molecules is present in an abnormal amount in a biological sample of a

patient afflicted by at least one type of somatic or ovarian cancer.

In one advantageous embodiment, the invention relates to the use of at least one set of amino

acid molecules chosen among :

o a set comprising at least 26 proteins chosen among the collection of 192
proteins represented by the amino acid sequence SEQ ID NO 2q, q varying
from 1 to 192,

o a set comprising at least one variant of each of said at least 26 proteins,
wherein the amino acid sequence of said variant presents a sequence homology
of at least 70% compared to the amino acid sequence of said protein,

o a set comprising at least one fragment of each of

* said at least 26 proteins, or
* said at least variant of each of said at least 26 proteins,
said fragment being able to be recognized by an antibody specifically directed

against an protein from which said fragment derives,
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said at least 26 proteins being coded by at least at least 26 nucleic acid molecules as
defined above, and said at least 26 proteins being represented by the amino acid
sequences SEQ ID NO 2q, q varying from 1 to 26,
each amino acid molecule contained in a given set above-defined being specifically
recognized by at least one specific antibody, and said specific antibody being able to
specifically recognize one amino acid molecule of a given set above-defined,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers, said somatic
cancers being solid tumors or hematological neoplasms,
wherein:

- a biological sample of a patient afflicted by any type of somatic or ovarian cancer present
an abnormal amount of at least a set of antibodies that specifically recognize a set of
amino acid molecules of the above sets of amino acid molecules, and

- at least one a set of antibodies that specifically recognize a set of an amino acid molecule
of the above sets of amino acid molecules is present in an abnormal amount in a

biological sample of a patient afflicted by at least one type of somatic or ovarian cancer.

Another advantageous embodiment of the invention relates to the use of at least a set of amino
acid molecule as defined above

wherein said set of proteins comprises at least 57 proteins, said at least 57 proteins being
represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to 57,

preferably, wherein said set of proteins comprises at least 88 proteins, said at least 88 proteins
being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to 88,

more preferably, wherein said set of proteins comprises at least 103 proteins, said at least 103
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
103,

more preferably wherein said set of proteins comprises at least 121 proteins, said at least 121
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
121,

more preferably wherein said set of proteins comprises at least 144 proteins, said at least 144
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
144,
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more preferably wherein said set of proteins comprises at least 150 proteins, said at least 150
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
150,

more preferably, wherein said set of proteins comprises at least 163 proteins, said at least 163
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
163,

more preferably wherein said set of proteins comprises at least 186 proteins, said at least 186
proteins being represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to
186,

in particular wherein said set of proteins comprises all the 192 proteins of said group of 192

proteins.

The above mentioned protein SEQ ID NO 2q, q varying from 1 to 192 (old 320), correspond to
a protein coding by the nucleic acid molecules SEQ ID NO 2g-1, q varying from 1 to 192 (old
320).

As examples, according to the invention, said proteins can be defined such that SEQ ID NO 2
coded by nucleic acid molecule SEQ ID NO 1, SEQ ID NO 4 coded by nucleic acid molecule
SEQ ID NO 3, SEQ ID NO 6 coded by nucleic acid molecule SEQ ID NO 5, SEQ ID NO 8
coded by nucleic acid molecule SEQ ID NO 7, etc...

According to the invention terms “amino acid molecules” and “proteins” are uniformly used to
define a chain of amino acids. These molecules are defined by the fact that they comprise or
consist in an amino acid sequence, said sequence being a succession of amino acids covalently
linked.

According to the invention, a *“variant” is defined as an amino acid molecule that differs from
the reference amino acid molecule (the protein), but retains essential properties. The protein
and its variants share similar amino acid sequences with, for example, 70 % of amino acids
identity, preferably 80% of amino acids identity, more preferably or particularly 90% of amino
acids identity, more preferably or particularly 92% of amino acids identity, more preferably or
particularly 95% of amino acids identity, more preferably or particularly 98% of amino acids
identity and more preferably or particularly 99% of amino acids identity. The variants of the

invention can be also considered as isoforms. These variants can be the result of an alternative
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splicing, which result of an addition or deletion of one or more exons naturally contained in the
nucleic acid sequence of the gene coding for a protein.
All the variants are characterized in that they have retained the essential properties of the amino

acid molecule from which they derive.

According to the invention, the proteins or amino acid molecules are able to be recognized by
specific antibodies, the interaction between an amino acid molecule and its specific antibody
forming an immune complex. The interaction is called “specific” since an antibody recognizes

a protein, or a variant of said protein, but is not able to recognize another different protein.

By “a biological sample of a patient afflicted by any type of somatic or ovarian cancer presents
an abnormal amount of at least one antibody that specifically recognizes an amino acid
molecule” it is defined in the invention that the proteins of the sets are able to detect antibodies
liable to present in a biological sample of a subject afflicted by a cancer, or liable to be present
in an amount different to the amount of said antibody in a biological sample of an healthy

individual.

Thus, in a set of protein according to the invention, each protein is able to recognize at least one
antibody of the individual’s sample, and each antibody contained in the sample is able to be

recognized by one protein of the set.

The following table 2 summarizes the correspondence between nucleic acid molecules SEQ ID
NO 2g-1 and the corresponding protein SEQ ID NO 2q, coded by said nucleic acids.
The table 2 also describes the cells wherein nucleic acid molecules and protein are normally

expressed. PS: Placental-specific genes, TS Testis-specific genes.
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In the invention, the least 26, at least 57, at least 88, at least 103, at least 121, at least 144, at
least 150, at least 163 and at least 186 amino acid molecules chosen among the collection of
192 CT amino acid molecules refers to the amino acid molecules that are expressed by the least
26 (group 1), at least 59 (group 2), at least 93 (group 3), at least 108 (group 4), at least 128
(group 5), at least 160 (group 6), at least 166 (group 7), at least 179 (group 8) and at least 213
(group 9) nucleic acid molecules chosen among the collection of 222 CT genes (group 10)

respectively, as defined above.

The invention also relates to the use of a set of at least 26 antibodies, preferably a set of 57
antibodies, more preferably a set of 88 antibodies, more preferably a set of 103 antibodies,
more preferably a set of 121 antibodies, more preferably a set of 150 antibodies, more
preferably a set of 163 antibodies, more preferably a set of 186 antibodies, in particular a set of
192 antibodies characterized in that it each antibody of a given mentioned set of antibodies
specifically recognizes an amino acid molecule of a set of amino acid molecules as defined
above, and each amino acid molecules of a given set of amino acid molecules as defined above
is specifically recognized by an antibody of said given set of antibodies,
for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers,
wherein:
- each type of somatic or ovarian cancer cells abnormally expresses at least one amino acid
molecule recognized by an antibody of the above sets of antibodies, and
- at least one of amino acid molecule recognized by an antibody of the above sets of
antibodies is abnormally expressed in cancer cells of at least one type of somatic or

ovarian cancers.

Another advantageous embodiment of the invention relates to the use of a set of at least 26
antibodies, preferably a set of 57 antibodies, more preferably a set of 88 antibodies, more
preferably a set of 103 antibodies, more preferably a set of 121 antibodies, more preferably a
set of 150 antibodies, more preferably a set of 163 antibodies, more preferably a set of 186
antibodies, in particular a set of 192 antibodies characterized in that it each antibody of a given
mentioned set of antibodies specifically recognizes an amino acid molecule of a set of amino
acid molecules as defined above, and each amino acid molecule of a given set of amino acid
molecules as defined above is specifically recognized by an antibody of said given set of

antibodies,
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for the in vitro or ex vivo diagnosis of any type of somatic or ovarian cancers,
wherein:
- each type of somatic or ovarian cancer cells abnormally expresses at least a set of amino
acid molecules recognized by a set of antibodies of the above sets of antibodies, and
- at least one a set of amino acid molecules recognized by a set of antibodies of the above
sets of antibodies is abnormally expressed in cancer cells of at least one type of somatic

or ovarian cancers.

By antibody it is defined in the invention, all the immunological molecules produced by B-cell:
immunoglobulins (Ig). Then, according to the invention, all the soluble and insoluble
immunoglobulins, such as IgG, IgM, IgA and IgD are considered. According to the invention
IgG antibodies are prefered.

Also, according to the invention, antibodies can be represented by their “immunological” part,
i.e. the variable chain. Thus, antibodies can be also considered as fragments such as Fab,
F(ab)’, or scFv fragments.

By ““antibody specifically recognize an amino acid molecule” it is meant in the invention that
antibodies are able to form a specific immune complex with a determined protein, but not with
another protein.

Also, in the invention “amino acid molecule is specifically recognized by an antibody” means
that a protein is recognized by one specific antibody.

Thus, in a set of protein according to the invention, each antibody is able to recognize at least
one protein of the individual’s sample, and each protein contained in the sample is able to be

recognized by one antibody of the set.

According to the invention, “neoplasm” describes an abnormal proliferation of genetically
altered cells. Neoplasms can be benign or malignant.

According to the invention, “tumors” means any abnormal swelling, lump or mass.

As commonly used in the art, according to the invention, terms “tumor” and ‘“neoplasm” are

synonymous with cancer.

Cancers are classified by the type of cell that resembles the tumor and, therefore, the tissue

presumed to be the origin of the tumor. Examples of general categories include:
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- Carcinoma: Malignant tumors derived from epithelial cells. This group represents the most
common cancers, including the common forms of breast, prostate, lung and colon cancer.

- Sarcoma: Malignant tumors derived from connective tissue, or mesenchymal cells,

- Germ cell tumor: Tumors derived from totipotent cells. In adults most often found in the
testicle and ovary. However, the invention does no relate to the testicle cancer,

- Blastic tumor: A tumor (usually malignant) which resembles an immature or embryonic
tissue. Many of these tumors are most common in children,

- Lymphoma and leukemia: Malignancies derived from hematopoietic (blood-forming) cells.

According to the invention, “solid tumors” concern tumors derived from organs, and in
particular concern lung cancer, including small cell lung cancer and non-small lung cancer,
pancreas cancer, bladder cancer, breast cancer, brain cancer, including glioblastomas
medulloblastomas and neuroblastomas, cervical cancer, gastric cancer, colon cancer, including
colorectal carcinoma, endometrial cancer, esophageal cancer, biliary tract cancer, head and
neck cancer, oral cancer, including squamous cell carcinoma, liver cancer, including
hepatocarcinoma, ovarian cancer, including those arising from epithelial cells, stromal cells,
germ cells and mesenchymal cells, pancreatic cancer, prostate cancer, rectal cancer, sarcomas,
including leiomyosarcoma, rhabdomyosarcoma, liposarcoma, fibrosarcoma, synovial sarcoma,
neurosarcoma, chondrosarcoma, Ewing sarcoma, malignant fibrous histocytoma, glioma,
hepatoma and osteosarcoma, skin cancer, including melanomas, Kaposi’s sarcoma, basocellular
cancer and squamous cell cancer, thyroid cancer, including thyroid adenocarcinoma and
medullar carcinoma, kidney cancer, including adenocarcinoma and Wilms tumthe,
intraepithelial neoplasms, including Bowen’s disease and Paget’s disease, and placental cancer
or choriocarcinoma.

According to the invention, “hematological neoplasms” concern all the neoplasms derived from
blood cells or progeny of blood cells, and in particular concern: acute lymphocytic leukemias,
acute myelogenous leukemias, multiple myelomas, AIDS-associated leukemias, and adult T-
cell leukemia lymphomas

The invention concerns also lymphomas such as Hodgkin’s disease, lymphocytic lymphoma

and mantle cell lymphoma.

The invention also discloses a microarray comprising at least 32 oligonucleotide probes

represented by the oligonucleotide sequences SEQ ID NO 415 to 446, each of said at least 32
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oligonucleotide probes specifically hybridizing with one nucleic acid molecule of at least a set
of nucleic acid molecules as defined above, preferably with one nucleic acid molecule of at
least 26 nucleic acid molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q
varying from 1 to 26, the correspondence between oligonucleotide probes and their

corresponding nucleic acid sequence being represented in Table 2a.

The following table 3a indicates the correspondence between nucleic acid molecules and the
corresponding polynucleotide molecules.

Gene # indicates the SEQ ID corresponding to nucleic acid sequence;(Gene # priority)
indicates the SEQ ID corresponding to nucleic acid sequence of the priority document, Prob1#,

Prob2# and Prob#3 indicates the corresponding to nucleic acid sequence of the probe.

(%“‘e ## Probl# Prob2# Prob3# (%“‘e ## Probl# Prob2# Prob3#
prii) I:‘fi:ty)) (priority) | (priority) | (priority) prfot‘;'ty)) (priority) | (priority) | (priority)
1 415 416 27 (291) 431 (898)

3 417 418 29 (313) 432 (908)

5 419 31 (411) 433

7 420 33 (453) 434 (964)

9(7) 421 (758) 35 (459) 435 (967)

11 (15) 422 37 (469) 436 (972) 437 971)

13 (67) 423 (787) 39 (497) 438

15 (127) 424 (812) 41 (517) 439 440

17 (173) 425 (836) 426 (837) 43 (561) 441 442

19 (175) 427 (838) 45 (633) 443

21 (253) 428 47 (637) 444 (1055)

23 (267) 429 (886) 49 445

25 (271) 430 (888) 51 446

Thus, for instance, SEQ ID NO 1 gene is detected by the polynucleotide probes SEQ ID NO
415 and 416, or SEQ ID NO 9 (corresponding to SEQ ID NO 7 gene in the priority document)
is detected by probe SEQ ID NO 421 (corresponding to SEQ ID NO 758 gene in the priority

document).

In one advantageous embodiment, the invention relates to a microarray as defined above,
comprising at least 70 oligonucleotide probes represented by the oligonucleotide sequences
SEQ ID NO 415 to 484, each of said at least 70 oligonucleotide probes specifically hybridizing
with one nucleic acid molecule of at least 59 nucleic acid molecules represented by the nucleic
acid sequences SEQ ID NO 2g-1, q varying from 1 to 57 and SEQ ID NO 385 to SEQ ID NO
386,
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more preferably, comprising at least 110 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 524, each of said at least 110 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 93 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 88
and SEQ ID NO 385 to SEQ ID NO 389,

more preferably, comprising at least 130 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 544, each of said at least 130 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 108 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 103
and SEQ ID NO 385 to SEQ ID NO 389,

more preferably comprising at least 154 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 568, each of said at least 154 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 128 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 121
and SEQ ID NO 385 to SEQ ID NO 391,

more preferably comprising at least 197 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 611, each of said at least 197 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 160 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 144
and SEQ ID NO 385 to SEQ ID NO 400,

more preferably comprising at least 204 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 618, each of said at least 204 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 166 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 150
and SEQ ID NO 385 to SEQ ID NO 400,

more preferably comprising at least 220 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 634, each of said at least 220 oligonucleotide
probes specifically hybridizing with one nucleic acid molecule of at least 179 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 163
and SEQ ID NO 385 to SEQ ID NO 400,

more preferably comprising at least 261 oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to 675, each of said at least 261 oligonucleotide

probes specifically hybridizing with one nucleic acid molecule of at least 213 nucleic acid
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molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 186
and SEQ ID NO 385 to SEQ ID NO 411,

in particular comprising at least 270 oligonucleotide probes represented by the oligonucleotide
sequences SEQ ID NO 415 to 684, each of said at least 270 oligonucleotide probes specifically
hybridizing with one nucleic acid molecule of the 222 nucleic acid molecules of the collection
of 222 nucleic acid molecules represented by the nucleic acid sequences SEQ ID NO 2qg-1, q
varying from 1 to 192 and SEQ ID NO 385 to 414,

the correspondence between oligonucleotide probes and their corresponding gene being
represented in Table 3b,

said microarray possibly comprising positive and negative oligonucleotide probes specifically

hybridizing with positive and negative control nucleic acid molecules.

By “positive and negative oligonucleotide probes specifically hybridizing with positive and
negative control nucleic acid molecules” it is meant in the invention “positive oligonucleotide
probes specifically hybridizing with positive control nucleic acid molecules and negative
oligonucleotide probes specifically hybridizing with negative control nucleic acid molecules”.
The “negative probes” of the invention designate probes that detect the expression of genes that
are expressed ubiquituously, i.e. in all types of healthy or malignant cells. “Negative nucleic
acid molecules” thus define genes that are expressed ubiquituously.

The “positive probes” of the invention designate probes that detect the expression of genes that
are expressed specifically in one or more tissues but not expressed in testis or placenta, said
tissues being constituded by healthy or malignant cells.

“Positive nucleic acid molecules” thus define genes that are expressed specifically in one or

more tissues but not expressed in testis or placenta.

The following Table 3b indicates the correspondence between nucleic acid molecules and the
corresponding polynucleotide molecules.

Gene # indicates the SEQ ID corresponding to nucleic acid sequence;(Gene # priority)
indicates the SEQ ID corresponding to nucleic acid sequence of the priority document, Prob1#,

Prob2# and Prob#3 indicate the corresponding nucleic acid sequences of the probes.
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Another advantageous embodiment of the invention relates to a microarray as defined above,
comprising the oligonucleotide probes represented by the oligonucleotide sequences SEQ ID
NO 415 to SEQ ID NO 684, preferably comprising the oligonucleotide probes represented by
the oligonucleotide sequences SEQ ID NO 415 to SEQ ID NO 1617, in particular comprising
or consisting in the oligonucleotide probes represented by the oligonucleotide sequences SEQ
ID NO 415 to SEQ ID NO 2989.

In the invention the microarray comprising oligonucleotide probes represented by the
oligonucleotide sequences SEQ ID NO 415 to SEQ ID NO 684 is able to detect the variation of
expression of the 222 CT genes represented by the nucleic acid sequences SEQ ID NO 2q-1, q
varying from 1 to 192, and SEQ ID NO 385 to 414.

The microarray comprising oligonucleotide probes represented by the oligonucleotide
sequences SEQ ID NO 415 to SEQ ID NO 1617 is able to detect the variation of expression of
the 222 CT genes represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from
1 to 192, and SEQ ID NO 385 to 414, and the variation of expression of genes that are

expressed in a tissue specific manner, but are not expressed in testis or placenta.

The microarray comprising oligonucleotide probes represented by the oligonucleotide
sequences SEQ ID NO 415 to SEQ ID NO 2989 is able to detect the variation of expression of
the 222 CT genes represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from
1 to 192, and SEQ ID NO 385 to 414, and the variation of expression of genes that are
expressed in a tissue specific manner, but are not expressed in testis or placenta, the expression
of ubiquitous genes, and poorly specific testis and placenta expressed genes.

For instance, poorly specific testis and placenta expressed genes are defined hereafter by

TEPEc and d genes (see Example 3).

The invention also discloses a microarray comprising at least 26 amino acid molecules, or a
fragments thereof, represented by the amino acid sequences SEQ ID NO 2q, q varying from 1
to 26, chosen among the collection of 192 amino acid molecules, or fragments thereof,
represented by the amino acid sequences SEQ ID NO 2q, q varying from 1 to 192, each of said
at least 26 amino acid molecules, or fragments thereof, specifically hybridizing with at least
one antibody, said antibody being able to specifically interact with a determined amino acid

molecule, or fragment thereof, and not being able to interact with another amino acid molecule.
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The invention also discloses a microarray comprising at least 26 antibodies, chosen among a
group of 192 antibodies, said at least 26 antibodies specifically interacting with at least 26
amino acid molecules, or a fragments thereof, represented by the amino acid sequences SEQ ID
NO 2q, q varying from 1 to 26, chosen among the collection of 192 amino acid molecules, or
fragments thereof, represented by the amino acid sequences SEQ ID NO 2q, q varying from 1
to 192.

The invention describes a method for the in vitro and/or ex vivo cancer diagnosis in a subject,

by determining the presence or the variation of amount of at least one nucleic acid molecule

comprising or constituted by a nucleotide acid sequence consisting in SEQ ID NO 2g-1, q

varying from 1 to 192 and SEQ ID NO 385 to SEQ ID NO 414, or a fragment thereof, among

nucleic acids from a biological sample from the subject, said presence or variation of amount of
said nucleic acid molecule being assessed with respect to the absence or the given amount of
said nucleic acid molecule from a sample isolated from an healthy subject, comprising:

— contacting nucleic acids from the biological sample with an agent, said agent being at least
one nucleic acid molecule, or a complementary nucleic acid molecule of at least one nucleic
acid molecule, comprising or constituted by the group consisting in SEQ ID NO 2g-1, q
varying from 1 to 192 and SEQ ID NO 385 to SEQ ID NO 414 or a fragment thereof, and
the said agent being able to selectively hybridize with at least one nucleic acid molecule
comprising or constituted by the group consisting in SEQ ID NO 2g-1, q varying from 1 to
192 and SEQ ID NO 385 to SEQ ID NO 414 liable to be present among nucleic acids from
the biological sample, to form a nucleic acid complex,

— determining the presence or the variation of amount of said nucleic acid complex indicating

the fact that the subject is afflicted by cancer.

Also, the invention relates to a method for the in vitro and/or ex vivo somatic or ovarian cancer
diagnosis in a subject, by determining the presence or the variation of amount of at least one
nucleic acid molecule of a group of at least 26 nucleic acid molecules chosen among the
collection of 222 nucleic acid molecules represented by the nucleic acid sequences SEQ ID NO
2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414, or a fragment thereof

said 26 nucleic acid molecules being represented by the nucleic acid sequences SEQ ID NO 2q-
1, q varying from 1 to 26,

among nucleic acids from a biological sample from the subject,
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said presence or variation of amount of said nucleic acid molecule being assessed with respect

to the absence or the given amount of said nucleic acid molecule from a sample isolated from

an healthy subject, comprising:

— contacting nucleic acids from the biological sample with an agent to allow the formation of
at least one nucleic acid complex between said agent and at least one nucleic acid from a
sample of a subject,

® said agent comprising at least :

o one nucleic acid molecule, or

o acomplementary molecule of said nucleic acid sequence,

o or a fragment of said nucleic acid molecule or of said complementary

molecule,

of each of at least 26 nucleic acid molecules chosen among the 222 nucleic acid
molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying
from 1 to 192 and SEQ ID NO 385 to 414, said at least 26 nucleic acid molecules
being represented by the nucleic acid sequences SEQ ID NO 2q-1, q varying from
1 to 26, and

e the nucleic acid sequences, the complementary sequences of said nucleic acid
sequences, or the fragments thereof, contained in said agent being able to
selectively hybridize with said at least 26 nucleic acid molecules,

e said at least 26 nucleic acid molecules being liable to be present in an amount
different from the given amount of said at least 26 nucleic acid molecules from a
sample isolated from an healthy subject

— determining the presence or the variation of amount of at least one nucleic acid complex

indicating the fact that the subject is afflicted by cancer.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 59 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said 59 nucleic acid molecules being represented by the nucleic acid

sequences SEQ ID NO 2qg-1, q varying from 1 to 57 and SEQ ID NO 385 to SEQ ID NO 386.
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In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 93 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 93 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2q-1, q varying from 1 to 88 and SEQ ID NO 385 to SEQ ID NO
389.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 108 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 108 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2q-1, q varying from 1 to 103 and SEQ ID NO 385 to SEQ ID NO
389.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 128 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 128 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2g-1, q varying from 1 to 121 and SEQ ID NO 385 to SEQ ID NO
391.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 160 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,

or a fragment thereof, said at least 160 nucleic acid molecules being represented by the nucleic
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acid sequences SEQ ID NO 2q-1, q varying from 1 to 144 and SEQ ID NO 385 to SEQ ID NO
400.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 166 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2q-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 166 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2g-1, q varying from 1 to 150 and SEQ ID NO 385 to SEQ ID NO
400.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 179 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2qg-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 179 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2q-1, q varying from 1 to 163 and SEQ ID NO 385 to SEQ ID NO
400.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the
variation of amount of at least one nucleic acid molecule of a group of at least 213 nucleic acid
molecules chosen among the collection of 222 nucleic acid molecules represented by the
nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 192 and SEQ ID NO 385 to 414,
or a fragment thereof, said at least 213 nucleic acid molecules being represented by the nucleic
acid sequences SEQ ID NO 2q-1, q varying from 1 to 186 and SEQ ID NO 385 to SEQ ID NO
411.

In one preferred embodiment, the invention relates to a method for the in vitro and/or ex vivo
somatic or ovarian cancer diagnosis as defined above, by determining the presence or the

variation of amount of at least one nucleic acid molecule of the collection of 222 nucleic acid
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molecules represented by the nucleic acid sequences SEQ ID NO 2g-1, q varying from 1 to 192
and SEQ ID NO 385 to 414, or a fragment thereof.

According to the invention, the “determination of the presence” of at least one nucleic acid
molecule indicates that if a nucleic acid molecule can be detected in a biological sample, said
nucleic acid molecule is considered as present in the biological sample. On the contrary, if said
nucleic acid molecule can not be detected by the method of the invention, the nucleic acid
molecule is considered as absent from the biological sample.

According to the invention, the “determination of variation of amount” of at least one nucleic
acid molecule means that the quantity of said nucleic acid molecule is measured. The amount
of nucleic acid molecule is measured using classical protocol of quantification, wherein the
amount of nucleic acid molecule is compared with at least two control samples. These control
samples are represented by at least a negative sample and a positive control sample. The value
associated to the measure of the quantity of nucleic acid molecule is null in the control negative
sample, and value associated to the measure of the quantity of nucleic acid molecule is positive
in the control positive sample.

The negative sample corresponds to a biological sample of a healthy individual, or patient,
wherein said nucleic acid molecule is either absent or present at a known level, said known
level being defined as the standard level.

So, if the nucleic acid molecule is absent of the biologic sample, the value of the quantification
is null. On the other hand, if the nucleic acid molecule is present, the value of the quantification
is superior to zero.

The presence or amount of nucleic acid molecule may be determined by any routine protocols
commonly used in the art. In particular, the nucleic acid molecule is detected by commonly
used techniques based on the nucleic acid hybridization, such as Southern blot and Northern
blot.

The extraction of the nucleic acid molecules of the samples is managed by a routine protocol
used in the art. Advantageously, nucleic acid molecules extracted from the biological sample
are RNA.

According to the invention, said agent comprising and/or being constituted by at least one
polynucleotide molecule preferably corresponding to a fragment of said nucleic acid molecule,
said polynucleotide molecule being such that it is able to specifically hybridize with said
nucleic acid molecule, according to the base complementarity. Preferably in the invention, said

polynucleotide molecule, also called hereafter nucleic acid, is a DNA molecule.
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Then, the method of the invention consists in contacting nucleic acid molecules extracted from
the biological sample of a subject, with an agent. Contact between nucleic acid molecule, when

present, and agent allows to form a nucleic acid complex.

Preferably, before contacting the agent with the nucleic acid molecules, said nucleic acid
molecules being labeled with any known labeling molecules (radioisotopes, enzymes,
fluorescent molecules...). The hybridization is made according a standard procedure, by
modulating if necessary saline concentration and temperature. The protocol used for
hybridization is well known by a skilled person .

Alternatively, said nucleic acid complex can be detected using known labeling molecules (e.g.
fluorescent molecules) that specifically detect the formation of a double strand nucleic acid
molecule, as the result of the hybridization.

The presence or amount of the formed nucleic acid complex is detected, by the detection of
hybridized nucleic acid molecules with a specific detection method fitting to the used labeling
molecule.

The presence or amount of nucleic acid molecule, compared with at least the absence or the
amount of said nucleic acid molecule, allows defining if the individual from whom nucleic acid

molecules derive from is afflicted by cancer.

In an advantageous embodiment, the invention relates to a method described above, wherein
the above-defined agent is preferably immobilized on a micro-array, said micro-array
comprising at least one nucleic acid comprising or consisting by a nucleic acid sequence of the
group comprising SEQ ID NO 421, SEQ ID NO 423, SEQ ID NO 424, SEQ ID NO 425, SEQ
ID NO 426, SEQ ID NO, SEQ ID NO 427, SEQ ID NO 429, SEQ ID NO 430, SEQ ID NO
431, SEQ ID NO 432, SEQ ID NO 434, SEQ ID NO 435, SEQ ID NO 436, SEQ ID NO 437,
SEQ ID NO, SEQ ID NO 444, SEQ ID NO 448, SEQ ID NO 449, SEQ ID NO 450, SEQ ID
NO 451, SEQ ID NO 452, SEQ ID NO 455, SEQ ID NO 457, SEQ ID NO 458, SEQ ID NO
460, SEQ ID NO 461, SEQ ID NO 462, SEQ ID NO 463, SEQ ID NO 464, SEQ ID NO, SEQ
ID NO 465, SEQ ID NO 466, SEQ ID NO 470, SEQ ID NO 471, SEQ ID NO, SEQ ID NO
472, SEQ ID NO 473, SEQ ID NO 474, SEQ ID NO 475, SEQ ID NO 476, SEQ ID NO 489,
SEQ ID NO 492, SEQ ID NO 496, SEQ ID NO 497, SEQ ID NO, SEQ ID NO 499, SEQ ID
NO 500, SEQ ID NO 501, SEQ ID NO 502, SEQ ID NO 503, SEQ ID NO 504, SEQ ID NO
505, SEQ ID NO 506, SEQ ID NO 507, SEQ ID NO 508, SEQ ID NO 509, SEQ ID NO 528,
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SEQ ID NO 530, SEQ ID NO 531, SEQ ID NO 532, SEQ ID NO, SEQ ID NO 533, SEQ ID
NO 534, SEQ ID NO 535, SEQ ID NO, SEQ ID NO 536, SEQ ID NO 537, SEQ ID NO 538,
SEQ ID NO, SEQ ID NO 540, SEQ ID NO 541, SEQ ID NO 545, SEQ ID NO 546, SEQ ID
NO 547, SEQ ID NO 548, SEQ ID NO 549, SEQ ID NO 550, SEQ ID NO 551, SEQ ID NO,
SEQ ID NO 552, SEQ ID NO 554, SEQ ID NO 556, SEQ ID NO 557, SEQ ID NO 558, SEQ
ID NO 559, SEQ ID NO 560, SEQ ID NO 561, SEQ ID NO 562, SEQ ID NO 569, SEQ ID
NO 571, SEQ ID NO 573, SEQ ID NO 576, SEQ ID NO 577, SEQ ID NO 578, SEQ ID NO ,
SEQ ID NO 581, SEQ ID NO 584, SEQ ID NO 588, SEQ ID NO 589, SEQ ID NO 591, SEQ
ID NO 593, SEQ ID NO 616, SEQ ID NO 619, SEQ ID NO 621, SEQ ID NO 622, SEQ ID
NO, SEQ ID NO 623, SEQ ID NO 624, SEQ ID NO 625, SEQ ID NO 626, SEQ ID NO 627,
SEQ ID NO 628, SEQ ID NO 629, SEQ ID NO , SEQ ID NO 630, SEQ ID NO 631, SEQ ID
NO 635, SEQ ID NO 636, SEQ ID NO 637, SEQ ID NO 638, SEQ ID NO 639, SEQ ID NO,
SEQ ID NO 640, SEQ ID NO 641, SEQ ID NO 642, SEQ ID NO 643, SEQ ID NO 645, SEQ
ID NO 646, SEQ ID NO 647, SEQ ID NO 649, SEQ ID NO 650, SEQ ID NO 652, SEQ ID
NO 653, SEQ ID NO 567, SEQ ID NO 605, SEQ ID NO 666, SEQ ID NO 667, SEQ ID NO
668, SEQ ID NO 671 and SEQ ID NO 682. The above mentioned sequences are contained in
the group disclosed in the priority document (group constituted by SEQ ID NO 755 to SEQ ID
NO 1088 in the priority document).

According to the invention, the above-mentioned polynucleotide molecule, or nucleic acid are

also called polynucleotidic probes.

In another advantageous embodiment, the invention relates to a method defined above, wherein
said agent contains nucleic acid sequences that allow a PCR amplification of a fragment of at
least one nucleic acid sequence of said at least 26 nucleic acid molecules liable to be present in
an amount different from the given amount of said at least 26 nucleic acid molecules from a
sample isolated from an healthy subject, said PCR amplification being preferably reverse

transcription-quantitative PCR, or PCR array.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 59 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least

59 molecules from a sample isolated from an healthy subject.
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Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 93 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
93 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 108 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
108 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 128 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
128 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 160 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
160 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 166 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
166 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 179 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
179 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said at least 213 nucleic
acid molecules liable to be present in an amount different from the given amount of said at least
213 molecules from a sample isolated from an healthy subject.

Another advantageous embodiment of the invention relates to a method described above, that
allow a PCR amplification of a fragment of a nucleic acid sequence of said 222 nucleic acid
molecules liable to be present in an amount different from the given amount of said 222

molecules from a sample isolated from an healthy subject.
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In one other advantageous embodiment, the invention relates to a method as defined above,

comprising

— contacting nucleic acids from the biological sample with an agent, said agent being a
microarray such as defined above, to allow the formation of at least one nucleic acid
complex, between said agent and at least one nucleic acid from a sample of a subject,

— determining the presence or the variation of amount of at least one nucleic acid complex

indicating the fact that the subject is afflicted by cancer.

The invention also relates to a method for the in vitro and/or ex vivo cancer diagnosis in a
subject, by determining the presence or the variation of amount of at least one protein
comprising or constituted by an amino acid sequence consisting in SEQ ID NO 2q, q varying
from 1 to 192, or a fragment thereof, among polypeptides from a biological sample from the
subject, said presence or variation of amount of said protein being assessed with respect to the
absence or the given amount of said protein from a sample isolated from an healthy subject,
comprising:

— contacting polypeptides from the biological sample with an agent, said agent being able to
recognize at least one protein comprising or constituted by the group consisting in SEQ ID
NO 2q, q varying from 1 to 192, or a fragment thereof, liable to be present among
polypeptides from the biological sample, to form an immune complex,

— determining the presence or the variation of amount of said immune complex indicating the

fact that the subject is afflicted by cancer.

In another preferred embodiment, the invention relates to a method for the in vitro and/or ex
vivo cancer diagnosis, wherein immune complex results from the specific recognition of a
protein comprising or constituted by an amino acid sequence consisting in SEQ ID NO 2q, q
varying from 1 to 192 , or a fragment thereof, by said agent, said immune complex being liable
to be determined for instance by immunohistochemistry, immunocytochemistry,

immunofluorescence, western blotting and immunoprecipitation.

The invention also relates, in an advantageous embodiment, to a method for the in vitro and/or
ex vivo cancer diagnosis in a subject, by determining the presence or the variation of amount of

at least one protein, or a fragment thereof, of a group of at least 26 proteins chosen among 192
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proteins comprising or constituted by an amino acid sequence consisting in SEQ ID NO 2q, q

varying from 1 to 192,

said at least 26 proteins being constituted by the amino acid sequences in SEQ ID NO 2q, q

varying from 1 to 26,

each protein of said at least 26 proteins being specifically recognized by at least one specific

antibody, and said specific antibody being able to specifically recognize one protein of said at

least 26 proteins,

among polypeptides from a biological sample from the subject, said presence or variation of

amount of said protein being assessed with respect to the absence or the given amount of said

protein from a sample isolated from an healthy subject, comprising:

— contacting polypeptides from the biological sample with an agent to allow the formation of
at least one immune complex between said agent and at least one protein from a sample of a
subject,

said agent comprising at least one antibodies specifically hybridizing with one protein
of each of said at least 26 proteins, and each protein of said at least 26 proteins being
specifically recognized by at least one antibody,

said at least 26 proteins being liable to be present in an amount different from the
given amount of said at least 26 proteins from a sample isolated from an healthy
subject

— determining the presence or the variation of amount of at least one immune complex
indicating the fact that the subject is afflicted by cancer, said immune complex being liable
to be determined preferably by immunohistochemistry, immunocytochemistry,

immunofluorescence, western blotting and immunoprecipitation.

The method described above allows the determination of the presence or the variation of
amount of at least one protein, or a fragment thereof, of a group of at least 57 proteins, or 88
proteins, or 103 proteins, or 121 proteins, or 150 proteins, or 163 proteins, or 186 proteins, or
192 proteins chosen among 192 proteins comprising or constituted by an amino acid sequence
consisting in SEQ ID NO 2q, q varying from 1 to 192, or among the group of 192 proteins

previously defined.

The invention also relates to a method for the in vitro and/or ex vivo cancer diagnosis in a
subject, by determining the presence or the variation of amount of at least one antibody that

specifically recognizes a protein comprising or constituted by an amino acid sequence
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consisting in SEQ ID NO 2q, q varying from 1 to 192, or a fragment thereof, among antibodies

that specifically recognize polypeptides from a biological sample from the subject, said

presence or variation of amount of said antibody that specifically recognizes protein being
assessed with respect to the absence or the given amount of said antibody that specifically
recognizes protein from a sample isolated from an healthy subject, comprising:

— contacting antibodies that specifically recognize polypeptides from the biological sample
with an agent, said agent being able to recognize at least one antibody that specifically
recognize protein comprising or constituted by the group consisting in SEQ ID NO 2q, q
varying from 1 to 320, or a fragment thereof, liable to be present among antibodies that
specifically recognize polypeptides from the biological sample, to form an immune
complex,

— determining the presence or the variation of amount of said immune complex indicating the

fact that the subject is afflicted by cancer.

The invention also relates to a method for the in vitro and/or ex vivo cancer diagnosis in a
subject, by determining the presence or the variation of amount of at least one antibody among
a group of at least 26 antibodies that specifically recognizes at least 26 proteins or a fragment
thereof, chosen among 192 proteins comprising or constituted by an amino acid sequence
consisting in SEQ ID NO 2q, q varying from 1 to 192,
said at least 26 proteins being constituted by the amino acid sequences in SEQ ID NO
2q, q varying from 1 to 26,
among antibodies that specifically recognize polypeptides from a biological sample
from the subject, said presence or variation of amount of said antibody that
specifically recognizes protein being assessed with respect to the absence or the given
amount of said antibody that specifically recognizes protein from a sample isolated
from an healthy subject, comprising:

— contacting sample of a subject liable to contain antibodies that specifically recognize
polypeptides from the biological sample with an agent to allow the formation of at least one
immune complex between said agent and at least one antibody from a sample of a subject
said agent comprising said at least 26 proteins that are able to specifically hybridize with
said at least 26 antibodies, each protein of said at least 26 protein being able to specifically
hybridize with at least one antibody, and each antibody specifically hybridizing with one

protein of said at least 26 proteins,
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said at least 26 antibodies being liable to be present in an amount different from the
given amount of said at least 26 antibodies from a sample isolated from an healthy
subject
— determining the presence or the variation of amount of at least one immune complex
indicating the fact that the subject is afflicted by cancer, said immune complex being liable
to be determined preferably by immunohistochemistry, immunocytochemistry,

immunofluorescence, western blotting and immunoprecipitation.

The method described above allows the determination of the presence or the variation of
amount of at least one antibody among a group of at least 57, or 88, or 103, or 121, or 144, or
150, or 163, or 186 antibodies that specifically recognizes respectively at least 57, or 88, or
103, or 121, or 144, or 150, or 163, or 186 proteins or a fragment thereof, chosen among 192
proteins comprising or constituted by an amino acid sequence consisting in SEQ ID NO 2q, q

varying from 1 to 192, or among the group of 192 proteins previously defined.

at least one antibody among a group of at least 26 antibodies that specifically recognizes at
least 26 proteins or a fragment thereof, chosen among 192 proteins comprising or constituted

by an amino acid sequence consisting in SEQ ID NO 2q, q varying from 1 to 192,

According to the invention, the determination of the presence of at least one antibody indicates
that if an antibody can be detected in a biological sample, the antibody is considered as present
in the biological sample. On the contrary, if the said antibody can not be detected by the
method of the invention, the antibody is considered as absent from the biological sample.

By antibody, it is defined in the invention all the immunological molecules produced by B-cell:
immunoglobulins (Ig). Then, according to the invention, all the soluble and insoluble
immunoglobulins, such as IgG, IgM, IgA, and IgD, can be detected.

With regard to the determination of the quantification of amount of at least an antibody, it is
heard in the invention, that the quantity of said antibody is measured.

The amount of antibody is measured using a classical protocol of quantification, wherein the
amount of antibody is compared with at least two control samples. These control samples are
represented by at least a negative sample and a positive control sample. The value associated to
the measure of the quantity of antibody is null in the control negative sample, and value

associated to the measure of the quantity of antibody is positive in the control positive sample.
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So, if the antibody is absent of the biologic sample, the value of the quantification is null. On
the other hand, if the antibody is present, the value of the quantification is superior to zero.
The presence or amount of antibodies may be determined by any routine protocols commonly

used in the art.

According to the method of the invention, polypeptides are recognized specifically by at least
one antibody liable to be present in a biological sample of a subject. When the antibody is
present, the recognition is said specific, which means that the antibody only interact with said
polypeptide, or the variants or isoforms of the polypeptides, but does not interact with another

polypeptide.

The invention also relates to a method for the in vitro and/or ex vivo cancer diagnosis in a
subject, by determining the presence of an immune response in a biological sample from the
subject comprising:
— contacting a biological sample from the subject with an agent, to allow the achievement of
an immune response
said agent comprising at least one antibodies specifically hybridizing with one protein of
each of said at least 26 proteins, or a fragment thereof, and each protein of said at least 26
proteins being specifically recognized by at least one antibody,
said at least 26 proteins being liable to be present in an amount different from the
given amount of said at least 26 proteins from a sample isolated from an healthy
subject
said at least 26 proteins being liable to be presented by the MCH molecules of T-cells
— determining the presence of said immune response indicating the fact that the subject is

afflicted by cancer.

In one advantageous embodiment, the invention relates to any methods described above,

wherein the sample is a body fluid, a body effusion, a cell, a tissue or a tumor.

The invention also relates to a kit for the in vitro and/or ex vivo cancer diagnosis comprising:
— amicroarray such as defined above,
— possibly material for preparation of nucleic acids of the biological sample from a patient

suspected to be afflicted by cancer, in particular the preparation of cDNAs,
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— possibly labelled molecules for labelling said nucleic nucleic acids,
— possibly a negative control corresponding to nucleic acids from a biological sample

from an healthy subject.

The invention also relates to a kit for the in vitro and/or ex vivo cancer diagnosis comprising:

— ELISA support comprising or constituted by at least 26 proteins chosen among 192
proteins comprising or constituted by an amino acid sequence consisting in SEQ ID NO
2q, q varying from 1 to 192, or a fragment thereof, said at least 26 proteins being
constituted by the amino acid sequences in SEQ ID NO 2q, q varying from 1 to 26, or
fragment thereof,

— possibly labelled antibodies directed against antibody that recognizes specifically said
protein, said protein being liable to be present among polypeptides from a sample from
a patient suspected to be afflicted by cancer,

— possibly a negative control corresponding to antibodies, or sera, from a sample from an

healthy subject.

The invention also relates to a kit for the in vitro and/or ex vivo cancer diagnosis comprising:

— ELISA support comprising or constituted by at least 26 antibodies that specifically
recognize at least 26 proteins chosen among 192 proteins comprising or constituted by
an amino acid sequence consisting in SEQ ID NO 2q, q varying from 1 to 192, or a
fragment thereof, said at least 26 proteins being constituted by the amino acid
sequences in SEQ ID NO 2q, q varying from 1 to 26, or fragment thereof,

— possibly labelled antibody directed against a protein specifically recognized by said
antibody, said antibody being liable to be present among antibodies from a sample
from a patient suspected to be afflicted by cancer,

— possibly a negative control corresponding to polypeptides from a sample from an

healthy subject.

The above mentioned kit contains also

- either at least 57, or 88, or 103, or 121, or 144, or 150, or 163, or 186 antibodies that
specifically recognize respectively at least 57, or 88, or 103, or 121, or 144, or 150, or
163, or 186 proteins chosen among 192 proteins comprising or constituted by an amino

acid sequence consisting in SEQ ID NO 2q, q varying from 1 to 192, or a fragment
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thereof, said at least 57, or 88, or 103, or 121, or 144, or 150, or 163, or 186 proteins as
defined above, or 222 antibodies specifically recognizing the 222 proteins defined above,
or

- at least 57, or 88, or 103, or 121, or 144, or 150, or 163, or 186 proteins chosen among
192 proteins, or a fragment thereof, said at least 26 proteins, or the 222 proteins as

defined above.

The invention also relates to a pharmaceutical composition comprising at least, as active
substance, one of the elements chosen among the group consisting in:

— anucleic acid molecule described above,

— aprotein described above, and

— an antibody described above,

in association with a pharmaceutically acceptable vehicle.

The invention also relates to a vaccine composition comprising as active ingredient an
antibody, fragments or derivatives thereof described above, in association with a

pharmaceutically acceptable vehicle.

The invention relates to a pharmaceutical composition for the treatment of cancers
comprising as active ingredient is at least one RNAi molecule, said RNAi molecule being able
to hybridize with a nucleic acid molecule described above, in association with a
pharmaceutically acceptable vehicle.

RNA interference (RNAIi) is a mechanism that inhibits gene expression by causing the
degradation of specific RNA molecules or hindering the transcription of specific genes. RNAi
plays a role in regulating development and genome maintenance. Small interfering RNA
strands (siRNA) are keys to the RNAI process, and have complementary nucleotide sequences
to the targeted RNA strand. Specific RNAi pathway proteins are guided by the siRNA to the
targeted messenger RNA (mRNA), where they "cleave" the target, breaking it down into

smaller portions that can no longer be translated into protein.

In an advantageous embodiment, the invention relates to a pharmaceutical composition
described previously, wherein said RNAi specifically hybridize to at least a nucleic acid
molecule of the group comprising or constituted by a nucleotide sequence of the group

consisting in SEQ ID NO 1 to SEQ ID NO 476, or at least a nucleotide acid molecu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>