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CYTOTOXIC T-LYMPHOCYTE-INDUCING IMMUNOGENS
FOR PREVENTION, TREATMENT, AND DIAGNOSIS OF CANCER

Inventors: Ramila Philip (Ivyland PA) and Lorraine H. Keller (Pipersville PA

Field of the Invention

The present invention relates generally to the field of immunogens whose structures
incorporate polypeptides comprising epitopic peptides derived from proteins expressed by
cancer cells and to uses of said immunogens in eliciting cytotoxic T lymphocyte (CTL)
responses for the diagnosis, prevention and treatment of cancer, preferably carcinoma, most
preferably breast carcinoma.

Backeground of the Invention

The mammalian immune system has evolved a variety of mechanisms to protect the
host from cancerous cells, an important component of this response being mediated by cells
referred to as T cells. Cytotoxic T lymphocytes (CTLs) are specialized T cells that function
primarily by recognizing and killing cancerous cells or infected cells, but also by secreting
soluble molecules referred to as cytokines that can mediate a variety of effects on the
immune system.

Evidence suggests that immunotherapy designed to stimulate a tumor-specific CTL
response would be effective in controlling cancer. For example, it has been shown that

human CTLs recognize sarcomas (Slovin, S. F. et al., J. Immunol., 137:3042-3048, (1987)),
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renal cell carcinomas (Schendel, D. J. et al., J. Immunol., 151:4209-4220, (1993)),
colorectal carcinomas (Jacob, L. et al., Int. J. Cancer, 71:325-332, (1997)), ovarian
carcinomas (Ioannides, C. G. et al., J. Immunol., 146:1700-1707, (1991)) (Peoples, G. E. et
al., Surgery, 114:227-234, (1993)), pancreatic carcinomas (Peiper, M. et al.,
Eur.J.Immunol., 27:1115-1123, (1997); Wolfel, T. et al., Int.J.Cancer, 54:636-644, (1993)),
squamous tumors of the head and neck (Yasumura, S. et al., Cancer Res., 53:1461-1468,
(1993)), and squamous carcinomas of the lung (Slingluff, C. L. Jr et al., Cancer Res.,
54:2731-2737, (1994); Yoshino, L. et al., Cancer Res., 54:3387-3390, (1994)). The largest
number of reports of human tumor-reactive CTLs have concerned cancers (Boon, T. et al.,
Ann.Rev.Immunol., 12:337-365, (1994)). The ability of tumor-specific CTLs to mediate
tumor regression, in both human (Rosenberg, S. A. et al., N.Engl.J.Med., 319:1676-1680,
(1988)) and animal models (Celluzzi, C. M. et al., J.Exp.Med., 183:283-287, (1996);
Mayordomo, J. L. et al., Nat.Med., 1:1297-1302, (1995); Zitvogel, L. et al., J.Exp.Med.,
183:87-97, (1996)), suggests that methods directed at increasing CTL activity would likely
have a beneficial effect with respect to tumor treatment.

In order for CTLs to kill or secrete cytokines in response to a cancer cell, the CTL
must first recognize that cell as being cancerous. This process involves the interaction of
the T cell receptor, located on the surface of the CTL, with what is generically referred to as
an MHC-peptide complex which is located on the surface of the cancerous cell. MHC
(Major Histocompatibility Complex)-encoded molecules have been subdivided into two
types, and are referred to as class I and class I MHC-encoded molecules.

In the human immune system, MHC molecules are referred to as human
30 leukocyte antigens (HLA). Within the MHC, located on chromosome six, are three
different genetic loci that encode for class I MHC molecules. MHC molecules
encoded at these loci are referred to as HLA-A, HLA-B, and HLA-C. The genes that
can be encoded at each of these loci are extremely polymorphic, and thus, different
individuals within the population express different class | MHC molecules on the surface of
their cells. HLA-Al, HLA-A2, HLA-A3, HLA-B7, and HLA-BS are examples of different
class I MHC molecules that can be expressed from these loci. The present disclosure
involves peptides that are associated with the HLA-A1, HLAA?2, or HLA-AI 1 molecules,
HLA-AT1 supertypes, HLA-A2 supertypes, and HLA-AIll supertypes. A supertype is a group
of HLA molecules that present at least one shared epitope. The present disclosure involves
peptides that are associated with HLA molecules, and with the genes and proteins from

which these peptides are derived.
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The peptides that associate with the MHC molecules can either be derived from
proteins made within the cell, in which case they typically associate with class [ MHC
molecules (Rock, K. L. and Golde, U., Ann. Rev. Immunol., 17:739-779, (1999)) or they
can be derived from proteins that are acquired from outside of the cell, in which case they
typically associate with class I MHC molecules (Watts, C., Ann. Rev. Immunol., 15:821-
850, (1997)). Peptides that evoke a cancer-specific CTL response most typically associate
with class I MHC molecules. The peptides that associate with a class I MHC molecule are
typically nine amino acids in length, but can vary from a minimum length of eight amino
acids to a maximum of fourteen amino acids in length. A class I MHC molecule with its
bound peptide, or a class II MHC molecule with its bound peptide, is referred to as an
MHC-peptide complex.

The process by which intact proteins are degraded into peptides is referred to as
antigen processing. Two major pathways of antigen processing occur within cells (Rock, K.
L. and Golde, U., Ann.Rev.Immunol., 17:739-779, (1999); Watts, C., Ann. Rev. Immunol.,
15:821-850, (1997)). One pathway, which is largely restricted to cells that are antigen
presenting cells such as dendritic cells, macrophages, and B cells, degrades proteins that are
typically phagocytosed or endocytosed into the cell. Peptides derived in this pathway
typically bind to class I MHC molecules. A second pathway of antigen processing is
present in essentially all cells of the body. This second pathway primarily degrades proteins
that are made within the cells, and the peptides derived from this pathway primarily bind to
class I MHC molecules. It is the peptides from this second pathway of antigen processing
that are referred to herein. Antigen processing by this latter pathway involves polypeptide
synthesis and proteolysis in the cytoplasm. The peptides produced are then transported into
the endoplasmic reticulum of the cell, associate with newly synthesized class [ MHC
molecules, and the resulting MHC-peptide complexes are then transported to the cell
surface. Peptides derived from membrane and secreted proteins may also associate with
Class I MHC molecules. In some cases these peptides correspond to the signal sequence of
the proteins that are cleaved from the protein by the signal peptidase. In other cases, it is
thought that some fraction of the membrane and secreted proteins are transported from the
endoplasmic reticulum into the cytoplasm where processing subsequently occurs.

Once bound to the class I MHC molecule and displayed on the surface of a cell, the
peptides are recognized by antigen-specific receptors on CTLs. Mere expression of the
class [ MHC molecule itself is insufficient to trigger the CTL to kill the target cell if the

antigenic peptide is not bound to the class I MHC molecule. Several methods have been

3.



10

15

20

25

30

WO 2008/088583 PCT/US2007/077250

P33900 PCT

developed to identify the peptides recognized by CTL, each method relying on the ability of
a CTL to recognize and kill only those cells expressing the appropriate class I MHC
molecule with the peptide bound to it (Rosenberg, S. A., Immunity, 10:281-287, (1999)).
Such peptides can be derived from a non-self source, such as a pathogen (for example,
following the infection of a cell by a bacterium or a virus) or from a self-derived protein
within a cell, such as a cancerous cell. Examples of sources of self-derived proteins in
cancerous cells have been reviewed (Gilboa, E., Immunity, 11:263-270, (1999); Rosenberg,
S. A., Immunity, 10:281-287, (1999)) and include: (i) mutated genes; (ii) aberrantly
expressed genes such as an alternative open reading frame or through an intron-exon
boundary; (iii) normal genes that are selectively expressed in only the tumor and the testis;
and (iv) normal differentiation genes that are expressed in the tumor and the normal cellular
counterpart.

Four different methodologies have typically been used for identifying the peptides
that are recognized by CTLs. These are: (i) the genetic method; (2) motif analysis; (3)
SErological analysis of REcombinant cDNA expression libraries (SEREX™); and (iv) the
immunological and analytical chemistry approach or the Direct Identification of Relevant
Epitopes for Clinical Therapeutics (DIRECT™),

The genetic method is an approach in which progressively smaller subsets of cDNA
libraries from tumor cells are transfected into cells that express the appropriate MHC
molecule but not the tumor-specific epitope. The molecular clones encoding T cell epitopes
are identified by their ability to reconstitute tumor specific T cell recognition of transfected
cells. The exact T cell epitope is then identified by a combination of molecular subcloning
and the use of synthetic peptides based on the predicted amino acid sequence. Such
methods, however, are susceptible to inadvertent identification of cross-reacting peptides,
and are not capable of identifying important post-translational modifications.

Motif analysis involves scanning a protein for peptides containing known class 1
MHC binding motifs, followed by synthesis and assay of the predicted peptides for their
ability to be recognized by tumor-specific CTL. This approach requires prior knowledge of
the protein from which the peptides are derived. This approach is also greatly hampered by
the fact that not all of the predicted peptide epitopes are presented on the surface of a cell
(Yewdell, J. W. and Bennink, J. R., Ann.Rev.Immunol., 17:51-88, (1999)), thus additional
experimentation is required to determine which of the predicted epitopes is useful.

The SEREX™ approach relies on using antibodies in the serum of cancer patients to

screen cDNA expression libraries for a clone that expresses a protein recognized by the
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antibody. This methodology presumes that an antibody response will necessarily have
developed in the presence of a T cell response, and thus, the identified clone is a good
candidate to encode a protein that can be recognized by T cells.

DIRECT™ involves a combination of cellular immunology and mass spectrometry.
This approach involves the actual identification of endogenous CTL epitopes present on the
cell surface by sequencing the naturally occurring peptides associated with class I MHC
molecules. In this approach, cells are first lysed in a detergent solution, the peptides
associated with the class I MHC molecules are purified, and the peptides are fractionated by
high performance liquid chromatography (HPLC). Peptide sequencing is readily performed
by tandem mass spectrometry (Henderson, R. A. et al., Proc.Natl.Acad.Sci.U.S.A,
90:10275-10279, (1993); Hogan, K. T. et al., Cancer Res., 58:5144-5150, (1998); Hunt, D.
F. et al., Science, 255:1261-1263, (1992); Slingluff, C. L. Jr et al., J.Immunol., 150:2955-
2963, (1993)).

Immunization with cancer-derived, class I MHC molecule-associated peptides, or
with a parent, or original protein or precursor polypeptide that contains the peptide, or with
a gene that encodes a polypeptide or protein containing the peptide, are forms of
immunotherapy that can be employed in the treatment of cancer. These forms of
immunotherapy require that immunogens be identified so that they can be formulated into
an appropriate vaccine. Although a variety of cancer-derived antigens have been identified
(Rosenberg, S. A., Immunity, 10:281-287, (1999)), not all of these are appropriate for
broad-based immunotherapy because the expression of some peptides is limited to the
tumor derived from a specific patient. Furthermore, the number of class I MHC molecules
from which tumor-derived peptides have been discovered is largely restricted to HLA-A2.
Thus, it would be useful to identify additional HLA-A2-restricted peptides. Additionally, it
would be useful to identify peptides that complex with class I MHC molecules other than
HLA-A2. Such peptides would be particularly useful in the treatment of cancer patients
who do not express the HLA-A2 molecule for example HLA-A1/A11 antigens, HLA-A1
supertypes, HLA-A2 supertypes and HLA-A11 supertypes. Identification of and
immunization with a cancer-derived parent or original protein or with a gene that encodes
the parent protein is significant because the protein can be administered to patients of any
HLA type, because proteins that pass through the MHC pathway are processed in vivo to
the correct HLA type-specific epitopes.

It is also particularly useful to identify antigenic peptides that are derived from

different parent proteins, even if the derived peptides associate with the same class I MHC
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molecule. Because an active immune response can result in the outgrowth of tumor cells
that have lost the expression of a particular precursor protein for a given antigenic peptide,
it is advantageous to stimulate an immune response against peptides derived from more
than one protein, as the chances of the tumor cell losing the expression of two or more
proteins is the multiple of the chances of losing each of the individual proteins.

Summary of the Invention

The present invention relates to Immunogens comprising polypeptides with amino
acid sequences comprising epitopic sequences selected from the sequences of SEQ ID NO:
1-123 and which immunogens facilitate a cytotoxic T lymphocyte (CTL)-mediated immune
response against cancers, especially breast cancer. The present invention also relates to
nucleic acid molecules that encode for the polypeptides and/or the full length proteins, their
isoforms and splice variants from which the polypeptides are derived, of such immunogens,
and which can also be used to facilitate an immune response against cancer.

The present invention provides compositions comprising the immunogen described
herein, and polynucleotides that direct the synthesis of such polypeptides, whereby the
oligopeptides and polypeptides of such immunogens are capable of inducing a CTL
response against cells expressing a protein comprising an epitopic sequence of at least one
of SEQ ID NO: 1-123. The cells are usually cancer cells, preferably carcinoma cells, most
preferably breast carcinomas expressing such proteins.

The present invention further relates to polynucleotides comprising the gene coding
for a polypeptide of the immunogens disclosed herein. The present invention also provides
methods that comprise contacting a lymphocyte, especially a CTL, with an immunogen or
its isoforms or splice variants of the invention under conditions that induce a CTL response
against a tumor cell, and more specifically against a breast tumor cell. The methods may
involve contacting the CTL with the immunogenic peptide in vivo, in which case the
peptides, polypeptides, and polynucleotides of the invention are used as vaccines, and will
be delivered as a pharmaceutical composition comprising a pharmaceutically acceptable
carrier or delivery system and the immunogen, typically along with an adjuvant or one or
more cytokines.

Alternatively, the immunogens of the present invention can be used to induce a CTL
response in vitro. The generated CTL can then be introduced into a patient with cancer,
more specifically breast carcinoma, ovarian carcinoma, colorectal carcinoma, lung

carcinoma, or prostate carcinoma. Alternatively, the ability to generate CTL in vitro could



10

15

20

25

30

WO 2008/088583 PCT/US2007/077250

P33900 PCT

serve as a diagnostic for cancer generally, including breast carcinoma, ovarian carcinoma,
colorectal carcinoma, lung carcinoma, or prostate carcinoma.

Definitions
As used herein and except as noted otherwise, all terms are defined as given below.
The term "peptide" is used herein to designate a series of amino acid residues, connected
one to the other typically by peptide bonds between the alpha-amino and carbonyl groups
of the adjacent amino acids. The peptides are typically 9 amino acids in length, but can be
as short as 8 amino acids in length, and as long as 14 amino acids in length.

The term "oligopeptide" is used herein to designate a series of amino acid residues,
connected one to the other typically by peptide bonds between the alpha-amino and
carbonyl groups of the adjacent amino acids. The length of the oligopeptide is not critical to
the invention as long as the correct epitope or epitopes are maintained therein. The
oligopeptides are typically 30 to about 40 amino acid residues in length, and greater than
about 14 amino acids in length.

The term "polypeptide" designates a series of amino acid residues, connected one to
the other typically by peptide bonds between the alpha-amino and carbonyl groups of the
adjacent amino acids. The length of the polypeptide is not critical to the invention as long
as the correct epitopes are maintained. In contrast to the terms peptide or oligopeptide, the
term polypeptide is meant to refer to protein molecules of longer than about 40 residues in
length.

A peptide, oligopeptide, polypeptide, protein, or polynucleotide coding for such a
molecule is "immunogenic" (and thus an "immunogen" within the present invention) if it is
capable of inducing an immune response. In the case of the present invention,
immunogenicity is more specifically defined as the ability to induce a CTL-mediated
response. Thus, an "immunogen" would be a molecule that is capable of inducing an
immune response, and in the case of the present invention, a molecule capable of inducing a
CTL response. An immunogen may have one or more isoforms or splice variants that have
equivalent biological and immunological activity, and are thus also considered for the
purposes of this invention to be immunogenic equivalents of the original, natural
polypeptide.

A T cell "epitope" is a short peptide molecule that binds to a class I or I MHC
molecule and that is subsequently recognized by a T cell. T cell epitopes that bind to class I
MHC molecules are typically 8-14 amino acids in length, and most typically 9 amino acids

in length. T cell epitopes that bind to class II MHC molecules are typically 12-20 amino
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acids in length. In the case of epitopes that bind to class I MHC molecules, the same T cell

epitope may share a common core segment, but differ in the length of the carboxy- and

amino-terminal flanking sequences due to the fact that ends of the peptide molecule are not

buried in the structure of the class II MHC molecule peptide-binding cleft as they are in the

class | MHC molecule peptide-binding cleft.

Three different genetic loci encode for class [ MHC molecules: HLA-A, HLA-B,

and HLA-C. HLA-A1, HLA-A2, and HLA-A11 are examples of different class I MHC

molecules that can be expressed from these loci. The present invention also involves

peptides that are associated with HLA-A1 supertypes, HLA-A2 supertypes, and HLA-A11

supertypes. A supertype is a group of HLA molecules that present at least one shared

epitope. MHC molecule peptides that have been found to bind to one member of the MHC

allele supertype family (Al for example) are thought to be likely to bind to other members

of the same supertype family (A32 for example; see Table 1, below).

Table 1. HLA Supertypes, Motifs and Genotypes

Super

type Motif Genotypes
Al X [TI (SVLM) ] A*0101, A*0102, A*2501, A*2601, A*2604,
xxxxxx [WFY]
A*3201, A*3601, A*4301, A*8001
sk sk
x [LIVMATQ] A*0201, A¥0202, A*0203,
A*0204,
A2 A*0205,
xxxxxx [LIVMAT] A*0206, A*0207, A*6802, A*6901
A3 x [AILMVST] A*0301
xoooxRK] © A*1101, A*3101, A*3301, A*6801
. B B A*2404,
A24 | XDYFQVIVIMD] | A%2301,  A¥2402, A¥2403, '\,o0
xxxxxx [El (YWLM) | A*3002, A*3003
B*0705, B*1508
B3 ES B3 [} ’
I B*0702,  B*0703, B*0704, B¥3501,
B7 B*51, B*5301, B*5401
* * 9 9 9
[ALIMVFWY] B#3502,  B*3503, B#5501,
B*5502,  B*5601, B*5602, B*7801
B*1503
sk sk ’ sk sk
B*1401,  B*1402, B*1500. B 1510, B*1518,
B*2703
sk sk ’ sk sk
B27 x [RKH] xxxx%% B*2701,  B*2702, 5o 4 B*2705, B*2706,
[FLY (WMI) ] B*2707,  B*2708, ©.380L puagy) px3g02
’ ' B*3802, ’ ’
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B*4801
* * » Mk
B*3903, B*3904, B*4802, B*7301
B*I8 B*4001, %
B44 x [E (D) ] XXXXXX B#4006, B*4402,
[FWYLIMVA] B#4901
* * )
B*4403, B*4501, B*500]
B58& x [AST] XXXXXX B*1516, B*1517 B*5701,
[FWY(LIV)] > B*5702, B*58
x [QL (IVMP) ] B*1301 B*1302 B*1501, B*1506, B*1512
B62 ’ > B*1502, ’ ’
xxXxxx [FWY (MIV) ] B*1519
B*1513, B*1514, B*1521’ B*4601, B*52

As used herein, reference to a DNA sequence includes both single stranded and
double stranded DNA. Thus, the specific sequence, unless the context indicates otherwise,
refers to the single strand DNA of such sequence, the duplex of such sequence with its
complement (double stranded DNA) and the complement of such sequence.

The term "coding region" refers to that portion of a gene that either naturally or
normally codes for the expression product of that gene in its natural genomic environment,
i.e., the region coding in vivo for the native expression product of the gene. The coding
region can be from a normal, mutated or altered gene, or can even be from a DNA
sequence, or gene, wholly synthesized in the laboratory using methods well known to those
of skill in the art of DNA synthesis.

The term "nucleotide sequence" refers to a heteropolymer of deoxyribonucleotides.
The nucleotide sequence encoding for a particular peptide, oligopeptide, or polypeptide
may be naturally occurring or they may be synthetically constructed. Generally, DNA
segments encoding the peptides, polypeptides, and proteins of this invention are assembled
from cDNA fragments and short oligonucleotide linkers, or from a series of
oligonucleotides, to provide a synthetic gene which is capable of being expressed in a
recombinant transcriptional unit comprising regulatory elements derived from a microbial
or viral operon.

The term "expression product” means that polypeptide or protein that is the natural
translation product of the gene and any nucleic acid sequence coding equivalents resulting
from genetic code degeneracy and thus coding for the same amino acid(s).

The term "fragment," when referring to a coding sequence, means a portion of DNA

comprising less than the complete coding region whose expression product retains
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essentially the same biological or immunological function or activity as the expression
product of the complete coding region.

The term "DNA segment" refers to a DNA polymer, in the form of a separate
fragment or as a component of a larger DNA construct, that has been derived from DNA
isolated at least once in substantially pure form, i.e., free of contaminating endogenous
materials and in a quantity or concentration enabling identification, manipulation, and
recovery of the segment and its component nucleotide sequences by standard biochemical
methods, for example, by using a cloning vector. Such segments are provided in the form of
an open reading frame uninterrupted by internal nontranslated sequences, or introns, which
are typically present in eukaryotic genes. Sequences of non-translated DNA may be present
downstream from the open reading frame, where the same do not interfere with
manipulation or expression of the coding regions. The term "primer" means a short nucleic
acid sequence that is paired with one strand of DNA and provides a free 3'OH end at which
a DNA polymerase starts synthesis of a deoxyribonucleotide chain.

The term "promoter" means a region of DNA involved in binding of RNA
polymerase to initiate transcription.

The term "open reading frame (ORF)" means a series of triplets coding for amino
acids without any termination codons and is a sequence (potentially) translatable into
protein.

The term "isolated" means that the material is removed from its original
environment (e.g., the natural environment if it is naturally occurring). For example, a
naturally-occurring polynucleotide or polypeptide present in a living animal is not isolated,
but the same polynucleotide or polypeptide, separated from some or all of the coexisting
materials in the natural system, is isolated. Such polynucleotides could be part of a vector
and/or such polynucleotides or polypeptides could be part of a composition, and still be
isolated in that such vector or composition is not part of its natural environment.

The polynucleotides, and recombinant or immunogenic polypeptides, disclosed in
accordance with the present invention may also be in "purified" form. The term "purified"
does not require absolute purity; rather, it is intended as a relative definition, and can
include preparations that are highly purified or preparations that are only partially purified,
as those terms are understood by those of skill in the relevant art. For example, individual
clones isolated from a cDNA library have been conventionally purified to electrophoretic
homogeneity. Purification of starting material or natural material to at least one order of

magnitude, preferably two or three orders, and more preferably four or five orders of
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magnitude is expressly contemplated. Furthermore, the claimed polypeptide which has a
purity of preferably 0.001%, or at least 0.01% or 0.1%; and even desirably 1% by weight or
greater is expressly contemplated.

The nucleic acids and polypeptide expression products disclosed according to the
present invention, as well as expression vectors containing such nucleic acids and/or such
polypeptides, may be in "enriched form." As used herein, the term "enriched" means that
the concentration of the material is at least about 2, 5, 10, 100, or 1000 times its natural
concentration (for example), advantageously 0.01%, by weight, preferably at least about
0.1% by weight. Enriched preparations of about 0.5%, 1%, 5%, 10%, and 20% by weight
are also contemplated. The sequences, constructs, vectors, clones, and other materials
comprising the present invention can advantageously be in enriched or isolated form.

The term "active fragment" means a fragment that generates an immune response
(i.e., has immunogenic activity) when administered, alone or optionally with a suitable
adjuvant, to an animal, such as a mammal, for example, a human, and also including a
rabbit or a mouse, such immune response taking the form of stimulating a CTL response
within the recipient, such as a human. Alternatively, the "active fragment" may also be used
to induce a CTL response in vitro.

As used herein, the terms "portion," "segment," and "fragment," when used in
relation to polypeptides, refer to a continuous sequence of residues, such as amino acid
residues, which sequence forms a subset of a larger sequence. For example, if a polypeptide
were subjected to treatment with any of the common endopeptidases, such as trypsin or
chymotrypsin, the oligopeptides resulting from such treatment would represent portions,
segments or fragments of the starting polypeptide. This means that any such fragment will
necessarily contain as part of its amino acid sequence a segment, fragment or portion, that
is substantially identical, if not exactly identical, to a sequence of SEQ ID NO: 124-233,
which correspond to the naturally occurring original or “parent” proteins of the peptides of
SEQ ID NO: 1-123. When used in relation to polynucleotides, such terms refer to the
products produced by treatment of said polynucleotides with endonucleases.

In accordance with the present invention, the term "percent identity" or "percent
identical,” when referring to a sequence, means that a sequence is compared to a claimed or
described sequence after alignment of the sequence to be compared (the "Compared
Sequence") with the described or claimed sequence (the "Reference Sequence"). The
Percent Identity is then determined according to the following formula:

Percent Identity=100 [1-(C/R)]
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wherein C is the number of differences between the Reference Sequence and the Compared
Sequence over the length of alignment between the Reference Sequence and the Compared
Sequence wherein (i) each base or amino acid in the Reference Sequence that does not have
a corresponding aligned base or amino acid in the Compared Sequence and (ii) each gap in
the Reference Sequence and (iii) each aligned base or amino acid in the Reference
Sequence that is different from an aligned base or amino acid in the Compared Sequence,
constitutes a difference; and R is the number of bases or amino acids in the Reference
Sequence over the length of the alignment with the Compared Sequence with any gap
created in the Reference Sequence also being counted as a base or amino acid.

If an alignment exists between the Compared Sequence and the Reference Sequence
for which the percent identity as calculated above is about equal to or greater than a
specified minimum Percent Identity then the Compared Sequence has the specified
minimum percent identity to the Reference Sequence even though alignments may exist in
which the herein above calculated Percent Identity is less than the specified Percent

Identity.

Detailed Description of the Invention

The present invention relates generally to immunogens and immunogenic
compositions, and methods of use thereof, for the prevention, treatment, and diagnosis of
cancer, especially carcinomas, including breast carcinomas. Disclosed according to the
invention are immunogens comprising proteins or polypeptides whose amino acid
sequences comprises one or more epitopic oligopeptides with sequences selected from the
group SEQ ID NO: 1-123. In addition, the invention further relates to polynucleotides that
can be used to stimulate a CTL response against cancer, and more specifically carcinoma,

especially breast carcinomas.

In accordance with the present invention there are disclosed specific oligopeptide
sequences with amino acid sequences shown in SEQ ID NO: 1-123 which represent
epitopic peptides (i.e. immunogenic oligopeptide sequences) of at least about 8§ amino acids
in length, preferably about 9 amino acids in length (i.e., nonapeptides), and no longer than
about 14 amino acids in length and present as part of a larger structure, such as a
polypeptide or full length protein.

While the use of specific peptides is restricted to use in patients having certain HLA

types or HLA supertypes, there is no such restriction on the use of the parent protein as an
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immunogen. When the parent protein or immunogen is presented to the antigen processing
pathway, it will be appropriately fragmented, processed and presented in the context of
HLA type(s) present in the patient.

The polypeptides forming the immunogens of the present invention have amino acid
sequences that comprise at least one stretch, possibly two, three, four, or more stretches of
about 8 to 10 or up to 14 residues in length and which stretches differ in amino acid
sequence from the sequences of SEQ ID NO: 1-123 by no more than about 1 amino acid
residue, preferably a conservative amino acid residue, especially amino acids of the same
general chemical character, such as where they are hydrophobic amino acids.

Said polypeptides can be of any desired length so long as they have immunogenic
activity in that they are able, under a given set of desirable conditions, to elicit in vitro or in
vivo the activation of cytotoxic T lymphocytes (CTLs) (i.e., a CTL response) against a
presentation of a cancer specific protein, especially a carcinoma or sarcoma specific protein
where said proteins are presented in vitro or in vivo by an antigen presenting cell (APC).
The proteins and polypeptides forming the immunogens of the present invention can be
naturally occurring or may be synthesized chemically. According to the present invention
the polypeptides may comprise at least one of SEQ ID NO: 124 to 233.

The present invention is also directed to an isolated polypeptide, especially one
having immunogenic activity, the sequence of which comprises within it one or more
stretches comprising any 2 or more of the sequences of SEQ ID NO: 1-123 and in any
relative quantities and wherein said sequences may differ by one amino acid residues from
the sequences of SEQ ID NO: 1-123 in any given stretch of 8 to 10, or up to 14 amino acid
residues. Thus, within the present invention, by way of a non-limiting example only, such
polypeptide may contain as part of its amino acid sequence, nonapeptide fragments having
up to 8 amino acids identical to a sequence of SEQ ID NO: 1,2,7,8 such that the
polypeptide comprises, in a specific embodiment, 2 segments with at least 8 residues
identical to SEQ ID NO: 1 and SEQ ID NO: 2 and one segment with at least 8 residues
identical to SEQ ID NO: 7. In other embodiments, other combinations and permutations of
the epitopic sequences disclosed herein may be part of an immunogen of the present
invention or of such a polypeptide so long as any such polypeptide comprises at least 2
such epitopes, whether such epitopes are different or the same. Thus, in a specific
embodiment, a polypeptide of the present invention may comprise 2 copies of the sequence

of SEQ ID NO: 2 at some point or points within its length. Of course, any combinations and
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permutations of the epitopes disclosed herein, as long as they are present at least two in
number in such polypeptides, are expressly contemplated.

All of the epitopic peptides of SEQ ID NO: 1-123 are derived from proteins
expressed by cancer cells and sequences and were identified through the method of
Automated High Through-put Sequencing (HTPS). Accordingly, SEQ ID NO: 124-233 are
polypeptides that comprise at least one of SEQ ID NO: 1-123.

Oligopeptides as disclosed herein may themselves be prepared by methods well
known to those skilled in the art. (Grant, G. A., Synthetic Peptides: A User's Guide, 1992,
W. H. Freeman and Company, New York; Coligan, J. E. et al, Current Protocols in Protein
Science, 1999, John Wiley & Sons, Inc., New York).

Besides the sequences of SEQ ID NO:1-123, the proteins and polypeptides forming
the immunogens of the present invention may also comprise one or more other
immunogenic amino acid stretches known to be associated with cancer, and more
specifically with carcinomas including breast carcinoma, ovarian carcinoma, colorectal
carcinoma, lung carcinoma, or prostate carcinoma, and which may stimulate a CTL
response whereby the immunogenic peptides associate with HLA-A2, HLA-A1/A11, HLA
supertypes, or any class | MHC (i.e., MHC-1) molecule.

The immunogens of the present invention can be in the form of a composition of
one or more of the different immunogens and wherein each immunogen is present in any
desired relative abundance. Such compositions can be homogeneous or heterogeneous with
respect to the individual immunogenic peptide components present therein, having only one
or more than one of such peptides.

The oligopeptides and polypeptides useful in practicing the present invention may
be derived by fractionation of naturally occurring proteins by methods such as protease
treatment, or they may be produced by recombinant or synthetic methodologies that are
well known and clear to the skilled artisan (Ausubel, F. M. et al, Current Protocols in
Molecular Biology, 1999, John Wiley & Sons, Inc., New York; Coligan, J. E. et al, Current
Protocols in Protein Science, 1999, John Wiley & Sons, Inc., New York; Molecular
Cloning: A Laboratory Manual, 1989, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor). The polypeptide may comprise a recombinant or synthetic polypeptide that
comprises at least one of SEQ ID NO:1-123 which sequences may also be present in
multiple copies. Thus, oligopeptides and polypeptides of the present invention may have
one, two, three, or more such immunogenic peptides within the amino acid sequence of said

oligopeptides and polypeptides, and said immunogenic peptides, or epitopes, may be the
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same or may be different, or may have any number of such sequences wherein some of
them are identical to each other in amino acid sequence while others within the same
polypeptide sequence are different from each other and said epitopic sequences may occur
in any order within said immunogenic polypeptide sequence. The location of such
sequences within the sequence of a polypeptide forming an immunogen of the invention
may affect relative immunogenic activity. In addition, immunogens of the present invention
may comprise more than one protein comprising the amino acid sequences disclosed herein.
Such polypeptides may be part of a single composition or may themselves be covalently or
non-covalently linked to each other.

The immunogenic peptides disclosed herein may also be linked directly to, or
through a spacer or linker to: an immunogenic carrier such as serum albumin, tetanus
toxoid, keyhole limpet hemocyanin, dextran, or a recombinant virus particle; an
immunogenic peptide known to stimulate a T helper cell type immune response; a cytokine
such as interferon gamma or GMCSF; a targeting agent such as an antibody or receptor
ligand; a stabilizing agent such as a lipid; or a conjugate of a plurality of epitopes to a
branched lysine core structure, such as the so-called "multiple antigenic peptide" described
in (Posneft, D. N. et al., J.Biol.Chem., 263:1719-1725, (1988)); a compound such as
polyethylene glycol to increase the half life of the peptide; or additional amino acids such
as a leader or secretory sequence, or a sequence employed for the purification of the mature
sequence. Spacers and linkers typically comprise relatively small, neutral molecules, such
as amino acids and which are substantially uncharged under physiological conditions. Such
spacers are typically selected from the group of nonpolar or neutral polar amino acids, such
as glycine, alanine, serine and other similar amino acids. Such optional spacers or linkers
need not comprise the same residues and thus may be either homo- or hetero-oligomers.
When present, such linkers will commonly be of length at least one or two, commonly 3, 4,
5, 6, and possibly as much as 10 or even up to 20 residues (in the case of amino acids). In
addition, such linkers need not be composed of amino acids but any oligomeric structures
will do as well so long as they provide the correct spacing so as to optimize the desired
level of immunogenic activity of the immunogens of the present invention. The immunogen
may therefore take any form that is capable of eliciting a CTL response.

In addition, the immunogenic peptides of the present invention may be part of an
immunogenic structure via attachments other than conventional peptide bonds. Thus, any
manner of attaching the peptides of the invention to an immunogen of the invention, such

as an immunogenic polypeptide as disclosed herein, could provide an immunogenic
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structure as claimed herein. Thus, immunogens, such as proteins, oligopeptides and
polypeptides of the invention, are structures that contain the peptides disclosed according to
the present invention but such immunogenic peptides may not necessarily be attached
thereto by the conventional means of using ordinary peptide bounds. The immunogens of
the present invention simply contain such peptides as part of their makeup, but how such
peptides are to be combined to form the final immunogen is left to the talent and
imagination of the user and is in no way restricted or limited by the disclosure contained
herein.

The peptides that are naturally processed and bound to a class | MHC molecule, and
which are recognized by a tumor-specific CTL, need not be the optimal peptides for
stimulating a CTL response. See, for example, (Parkhurst, M. R. et al., J.Immunol.,
157:2539-2548, (1996); Rosenberg, S. A. et al., Nat.Med., 4:321-327, (1998)). Thus, there
can be utility in modifying a peptide, such that it more readily induces a CTL response.
Generally, peptides may be modified at two types of positions. The peptides may be
modified at amino acid residues that are predicted to interact with the class I MHC
molecule, in which case the goal is to create a peptide that has a higher affinity for the class
I MHC molecule than does the original peptide. The peptides can also be modified at amino
acid residues that are predicted to interact with the T cell receptor on the CTL, in which
case the goal is to create a peptide that has a higher affinity for the T cell receptor than does
the original peptide. Both of these types of modifications can result in a variant peptide that
is related to an original peptide, but which is better able to induce a CTL response than is
the original peptide. As used herein, the term "original peptide" means an oligopeptide with
the amino acid sequence selected from SEQ ID NO: 1-123.

The original peptides disclosed herein can be modified by the substitution of one or
more residues at different, possibly selective, sites within the peptide chain. Such
substitutions may be of a conservative nature, for example, where one amino acid is
replaced by an amino acid of similar structure and characteristics, such as where a
hydrophobic amino acid is replaced by another hydrophobic amino acid. Even more
conservative would be replacement of amino acids of the same or similar size and chemical
nature, such as where leucine is replaced by isoleucine. In studies of sequence variations in
families of naturally occurring homologous proteins, certain amino acid substitutions are
more often tolerated than others, and these often show correlation with similarities in size,
charge, polarity, and hydrophobicity between the original amino acid and its replacement,

and such is the basis for defining "conservative substitutions."
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Conservative substitutions are herein defined as exchanges within one of the
following five groups: Group 1--small aliphatic, nonpolar or slightly polar residues (Ala,
Ser, Thr, Pro, Gly); Group 2--polar, negatively charged residues and their amides (Asp,
Asn, Glu, GIn); Group 3--polar, positively charged residues (His, Arg, Lys); Group 4--
large, aliphatic, nonpolar residues (Met, Leu, lie, Val, Cys); and Group 4--large, aromatic
residues (Phe, Tyr, Trp).

Less conservative substitutions might involve the replacement of one amino acid by
another that has similar characteristics but is somewhat different in size, such as
replacement of an alanine by an isoleucine residue. Highly nonconservative replacements
might involve substituting an acidic amino acid for one that is polar, or even for one that is
basic in character. Such radical substitutions cannot, however, be dismissed as potentially
ineffective since chemical effects are not totally predictable and radical substitutions might
well give rise to serendipitous effects not otherwise predictable from simple chemical
principles.

Of course, such substitutions may involve structures other than the common L-
amino acids. Thus, D-amino acids might be substituted for the L-amino acids commonly
found in the antigenic peptides of the invention and yet still be encompassed by the
disclosure herein. In addition, amino acids possessing non-standard R groups (i.e., R groups
other than those found in the common 20 amino acids of natural proteins) may also be used
for substitution purposes to produce immunogens and immunogenic polypeptides according
to the present invention.

If substitutions at more than one position are found to result in a peptide with
substantially equivalent or greater antigenic activity as defined below, then combinations of
those substitutions will be tested to determine if the combined substitutions result in
additive or syngeneic effects on the antigenicity of the peptide. At most, no more than 4
positions within the peptide would simultaneously be substituted.

Based on cytotoxicity assays, an epitope is considered substantially identical to the
reference peptide if it has at least 10% of the antigenic activity of the reference peptide as
defined by the ability of the substituted peptide to reconstitute the epitope recognized by a
CTL in comparison to the reference peptide. Thus, when comparing the lytic activity in the
linear portion of the effector:target curves with equimolar concentrations of the reference
and substituted peptides, the observed percent specific killing of the target cells incubated

with the substituted peptide should be equal to that of the reference peptide at an
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effector:target ratio that is no greater than 10-fold above the reference peptide
effector:target ratio at which the comparison is being made.

Preferably, when the CTLs specific for a peptide of SEQ ID NO:1-123 are tested
against the substituted peptides, the peptide concentration at which the substituted peptides
achieve half the maximal increase in lysis relative to background is no more than about 1
mM, preferably no more than about 1 uM, more preferably no more than about 1 nM, and
still more preferably no more than about 100 pM, and most preferably no more than about
10 pM. It is also preferred that the substituted peptide be recognized by CTLs from more
than one individual, at least two, and more preferably three individuals.

Thus, the epitopes of the present invention may be identical to naturally occurring
tumor-associated or tumor-specific epitopes or may include epitopes that differ by no more
than 4 residues from the reference peptide, as long as they have substantially identical
antigenic activity.

It should be appreciated that an immunogen may consist only of a peptide of SEQ
ID NO:1-123, or comprise a peptide of SEQ ID NO:1-123, or comprise a plurality of
peptides selected from SEQ ID NO:1-123, or comprise a polypeptide that itself comprises
one or more of the epitopic peptides of SEQ ID NO: 1-123.

The immunogenic peptides and polypeptides of the invention can be prepared
synthetically, by recombinant DNA technology, or they can be isolated from natural
sources such as tumor cells expressing the original protein product.

The polypeptides and oligopeptides disclosed herein can be synthesized in solution
or on a solid support in accordance with conventional techniques. Various automated
peptide synthesizers are commercially available and can be used in accordance with known
protocols. See, for example, (Grant, G. A., Synthetic Peptides: A User's Guide, 1992, W. H.
Freeman and Company, New York; Coligan, J. E. et al, Current Protocols in Protein
Science, 1999, John Wiley & Sons, Inc., New York). Fragments of polypeptides of the
invention can also be synthesized as intermediates in the synthesis of a larger polypeptide.

Recombinant DNA technology may be employed wherein a nucleotide sequence
that encodes an immunogenic peptide or polypeptide of interest is inserted into an
expression vector, transformed or transfected into an appropriate host cell, and cultivated
under conditions suitable for expression. These procedures are well known in the art to the
skilled artisan, as described in (Coligan, J. E. et al, Current Protocols in Immunology, 1999,
John Wiley & Sons, Inc., New York; Ausubel, F. M. et al, Current Protocols in Molecular
Biology, 1999, John Wiley & Sons, Inc., New York; Molecular Cloning: A Laboratory
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Manual, 1989, Cold Spring Harbor Laboratory Press, Cold Spring Harbor). Thus,
recombinantly produced peptides or polypeptides can be used as the immunogens of the
invention.

The coding sequences for peptides of the length contemplated herein can be
synthesized on commercially available automated DNA synthesizers using protocols that
are well know in the art. See for example, (Grant, G. A., Synthetic Peptides: A User's
Guide, 1992, W. H. Freeman and Company, New York; Coligan, J. E. et al, Current
Protocols in Protein Science, 1999, John Wiley & Sons, Inc., New York). The coding
sequences can also be modified such that a peptide or polypeptide will be produced that
incorporates a desired amino acid substitution. The coding sequence can be provided with
appropriate linkers, be ligated into suitable expression vectors that are commonly available
in the art, and the resulting DNA or RNA molecule can be transformed or transfected into
suitable hosts to produce the desired fusion protein. A number of such vectors and suitable
host systems are available, and their selection is left to the skilled artisan. For expression of
the fusion proteins, the coding sequence will be provided with operably linked start and
stop codons, promoter and terminator regions, and a replication system to provide an
expression vector for expression in the desired host cell. For example, promoter sequences
compatible with bacterial hosts are provided in plasmids containing convenient restriction
sites for insertion of the desired coding sequence. The resulting expression vectors are
transformed into suitable bacterial hosts. Yeast, insect, and mammalian host cells may also
be used, employing suitable vectors and control sequences.

Host cells are genetically engineered (transduced or transformed or transfected)
with the vectors of this invention which may be, for example, a cloning vector or an
expression vector. The vector may be, for example, in the form of a plasmid, a viral
particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient
media modified as appropriate for activating promoters, selecting transformants or
amplifying the genes of the present invention. The culture conditions, such as temperature,
pH and the like, are those previously used with the host cell selected for expression, and
will be apparent to the ordinarily skilled artisan.

More particularly, the present invention also includes recombinant constructs
comprising one or more of the sequences as broadly described above. The constructs
comprise a vector, such as a plasmid or viral vector, into which a sequence of the invention
has been inserted, in a forward or reverse orientation. In a preferred aspect of this

embodiment, the construct further comprises regulatory sequences, including, for example,
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a promoter, operably linked to the sequence. Large numbers of suitable vectors and
promoters are known to those of skill in the art, and are commercially available.

In a further embodiment, the present invention relates to host cells containing the
above-described constructs. The host cell can be a higher eukaryotic cell, such as a
mammalian cell, or a lower eukaryotic cell, such as a yeast cell, or the host cell can be a
prokaryotic cell, such as a bacterial cell. Introduction of the construct into the host cell can
be effected by calcium phosphate transfection, DEAE-Dextran mediated transfection, or
electroporation (Ausubel, F. M. et al, Current Protocols in Molecular Biology, 1999, John
Wiley & Sons, Inc., New York; Molecular Cloning: A Laboratory Manual, 1989, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor). Such cells can routinely be utilized
for assaying CTL activity by having said genetically engineered, or recombinant, host cells
express the immunogenic peptides of the present invention.

Various mammalian cell culture systems can also be employed to express
recombinant protein. Examples of mammalian expression systems include the COS-7 lines
of monkey kidney fibroblasts, described by Gluzman, Cell, 23:175 (1981), and other cell
lines capable of expressing a compatible vector, for example, the C127, 3T3, CHO, HeLa
and BHK cell lines. Mammalian expression vectors will comprise an origin of replication, a
suitable promoter and enhancer, and also any necessary ribosome binding sites,
polyadenylation site, splice donor and acceptor sites, transcriptional termination sequences,
and 5' flanking non-transcribed sequences. DNA sequences derived from the SV40 splice,
and polyadenylation sites may be used to provide the required nontranscribed genetic
elements.

The polypeptide can be recovered and purified from recombinant cell cultures by
methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or
cation exchange chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite chromatography and
lectin chromatography. Protein refolding steps can be used, as necessary, in completing
configuration of the mature protein. High performance liquid chromatography (HPLC) can
be employed for final purification steps.

The immunogenic peptides of the present invention may be used to elicit CTLs ex
vivo from either healthy individuals or from cancer patients, such as breast carcinoma,
colorectal carcinoma, lung carcinoma, ovarian carcinoma, or prostate carcinoma. Such
responses are induced by incubating in tissue culture the individual's CTL precursor

Ilymphocytes together with a source of antigen presenting cells and the appropriate
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immunogenic peptide. Examples of suitable antigen presenting cells include dendritic cells,
macrophages, and activated B cells. Typically, the peptide at concentrations between 10
and 40ug/ml, would be pre-incubated with the antigen presenting cells for periods ranging
from 1 to 18 hrs. Br-microglobulin (4 ug/ml) can be added during this time period to
enhance binding. The antigen presenting cells may also be held at room temperature during
the incubation period (Ljunggren, H.-G. et al., Nature, 346:476-480, (1990)) or pretreated
with acid (Zeh, H. J., III et al., Hum.Immunol., 39:79-86, (1994)) to promote the generation
of denatured class I MHC molecules that can then bind the peptide. The precursor CTLs
(responders) are then added to the antigen presenting cells to which the immunogenic
peptide has bound (stimulators) at responder to stimulator ratios of between 5:1 and 50:1,
and most typically between 10:1 and 20:1. The co-cultivation of the cells is carried out at
37° C. in RPMI 1640, 10% fetal bovine serum, 2 mM L-glutamine, and IL-2 (5-20
Units/ml). Other cytokines, such as IL-1, IL-7, and IL-12 may also be added to the culture.
Fresh IL-2-containing media is added to the cultures every 2-4 days, typically by removing
one-half the old media and replenishing it with an equal volume of fresh media. After 7-10
days, and every 7-10 days thereafter, the CTL are re-stimulated with antigen presenting
cells to which immunogenic peptide has been bound as described above. Fresh IL-2-
containing media is added to the cells throughout their culture as described above. Three to
four rounds of stimulation, and sometimes as many five to eight rounds of stimulation, are
required to generate a CTL response that can then be measured in vitro. The above
described protocol is illustrative only and should not be considered limiting. Many in vitro
CTL stimulation protocols have been described and the choice of which one to use is well
within the knowledge of the skilled artisan. The peptide-specific CTL can be further
expanded to large numbers by treatment with anti-CD3 antibody. For example, see
(Riddell, S. R. and Greenberg, P. D., J.Immunol.Methods, 128:189-201, (1990); Walter, E.
A. et al.,, N.Engl.J.Med., 333:1038-1044, (1995)).

Antigen presenting cells that are to be used to stimulate a CTL response are
typically incubated with peptide of an optimal length, for example a nonapeptide, that
allows for direct binding of the peptide to the class I MHC molecule without additional
processing. Larger oligopeptides and polypeptides are generally ineffective in binding to
class I MHC molecules as they are not efficiently processed into an appropriately sized
peptide in the extracellular milieu. A variety of approaches are known in the art, however,
that allow oligopeptides and polypeptides to be exogenously acquired by a cell, which then

allows for their subsequent processing and presentation by a class I MHC molecule.
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Representative, but non-limiting examples of such approaches include electroporation of
the molecules into the cell (Harding, C. H. III, Eur.J.Immunol., 22:1865-1869, (1992)),
encapsulation of the molecules in liposomes that are fused to the cells of interest (Reddy, R.
et al., J.Immunol.Methods, 141:157-163, (1991)), or osmotic shock in which the molecules
are taken up via pinocytosis (Moore, M. W. et al., Cell, 54:777-785, (1988)). Thus,
oligopeptides and polypeptides that comprise one or more of the peptides of the invention
can be provided to antigen presenting cells in such a fashion that they are delivered to the
cytoplasm of the cell, and are subsequently processed to allow presentation of the peptides.

Antigen presenting cells suitable for stimulating an in vitro CTL response that is
specific for one or more of the peptides of the invention can also be prepared by
introducing polynucleotide vectors encoding the sequences into the cells. These
polynucleotides can be designed such that they express only a single peptide of the
invention, multiple peptides of the invention, or even a plurality of peptides of the
invention. A variety of approaches are known in the art that allow polynucleotides to be
introduced and expressed in a cell, thus providing one or more peptides of the invention to
the class I MHC molecule binding pathway. Representative, but non-limiting examples of
such approaches include the introduction of plasmid DNA through particle-mediated gene
transfer or electroporation (Tuting, T. et al., J.Immunol., 160:1139-1147, (1998)), or the
transduction of cells with an adenovirus expressing the polynucleotide of interest (Perez-
Diez, A. et al., Cancer Res., 58:5305-5309, (1998)). Thus, oligonucleotides that code for
one or more of the peptides of the invention can be provided to antigen presenting cells in
such a fashion that the peptides associate with class I MHC molecules and are presented on
the surface of the antigen presenting cell, and consequently are available to stimulate a CTL
response.

By preparing the stimulator cells used to generate an in vitro CTL response in
different ways, it is possible to control the peptide specificity of CTL response. For
example, the CTLs generated with a particular peptide will necessarily be specific for that
peptide. Likewise, CTLs that are generated with a polypeptide or polynucleotide expressing
or coding for particular peptides will be limited to specificities that recognize those
peptides. More broadly, stimulator cells, and more specifically dendritic cells, can be
incubated in the presence of the whole parent protein. As a further alternative, stimulator
cells, and more specifically dendritic cells, can be transduced or transfected with RNA or
DNA comprising the polynucleotide sequence encoding the protein. Under these alternative

conditions, peptide epitopes that are naturally cleaved out of the protein, and which are
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generated in addition to peptide epitopes of SEQ ID NO:1-123 can associate with an
appropriate class I MHC molecule, which may or may not include HLA-A1, -A2, -A3. The
selection of antigen presenting cells and the type of antigen with which to stimulate the
CTL, is left to the ordinary skilled artisan.

In certain embodiments, the methods of the present invention include a method for
inducing a CTL response in vitro that is specific for a tumor cell expressing a molecule
from Al, A2, or A3 supertypes (Al1 is a member of the A3 supertype), whereby the method
comprises contacting a CTL precursor lymphocyte with an antigen presenting cell that has
bound an immunogen comprising one or more of the peptides disclosed according to the
invention.

In specific embodiments, the methods of the present invention include a method for
inducing a CTL response in vitro that is specific for a tumor cell expressing a molecule
from Al, A2, or A3 supertypes, whereby the method comprises contacting a CTL precursor
lymphocyte with an antigen presenting cell that has exogenously acquired an immunogenic
oligopeptide or polypeptide that comprises one or more of the peptides disclosed according
to the invention.

A yet additional embodiment of the present invention is directed to a process for
inducing a CTL response in vitro that is specific for a tumor cell expressing a molecule
from Al, A2, or A3 supertypes, comprising contacting a CTL precursor lymphocyte with
an antigen presenting cell that is expressing a polynucleotide coding for a polypeptide of
the invention and wherein said polynucleotide is operably linked to a promoter.

A variety of techniques exist for assaying the activity of CTL. These techniques
include the labeling of target cells with radionuclides such as Na251Cr04 or 3H—thymidine,
and measuring the release or retention of the radionuclides from the target cells as an index
of cell death. Such assays are well-known in the art and their selection is left to the skilled
artisan. Alternatively, CTL are known to release a variety of cytokines when they are
stimulated by an appropriate target cell, such as a tumor cell expressing the relevant class I
MHC molecule and the corresponding peptide. Non-limiting examples of such cytokines
include IFN-y, TNF-a, and GM-CSF. Assays for these cytokines are well known in the art,
and their selection is left to the skilled artisan. Methodology for measuring both target cell
death and cytokine release as a measure of CTL reactivity are given in Coligan, J. E. et al.

(Current Protocols in Immunology, 1999, John Wiley & Sons, Inc., New York).
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After expansion of the antigen-specific CTLs, the latter are then adoptively
transferred back into the patient, where they will destroy their specific target cell. The
utility of such adoptive transfer is demonstrated in North, R. J. et al. (Infect.lmmun.,
67:2010-2012, (1999)) and Riddell, S. R. et al. (Science, 257:238-241, (1992)). In
determining the amount of cells to reinfuse, the skilled physician will be guided by the total
number of cells available, the activity of the CTL as measured in vitro, and the condition of
the patient. Preferably, however, about 1 X 10° to about 1 X 10", more preferably about 1
X 10% to about 1 X 10“, and even more preferably, about 1 X 10° to about 1 X 10'°
peptide-specific CTL are infused. Methodology for reinfusing T cells into a patient are well
known and exemplified in U.S. Pat. No. 4,844,893 to Honski, et al., and U.S. Pat. No.
4,690,915 to Rosenberg.

The peptide-specific CTL can be purified from the stimulator cells prior to infusion
into the patient. For example, monoclonal antibodies directed toward the cell surface
protein CDS&, present on CTL, can be used in conjunction with a variety of isolation
techniques such as antibody panning, flow cytometric sorting, and magnetic bead
separation to purify the peptide-specific CTL away from any remaining non-peptide
specific lymphocytes or from the stimulator cells. These methods are well known in the art,
and their selection is left to the skilled artisan. It should be appreciated that generation of
peptide-specific CTL in this manner obviates the need for stimulating the CTL in the
presence of tumor. Thus, there is no chance of inadvertently reintroducing tumor cells into
the patient.

Thus, one embodiment of the present invention relates to a process for treating a
subject with cancer characterized by tumor cells expressing complexes of a molecule from
Al, A2, or A3 supertypes, for example, HLA-A1, HLA-A2, or HLAAI1, whereby CTLs
produced in vitro according to the present invention are administered in an amount
sufficient to destroy the tumor cells through direct lysis or to effect the destruction of the
tumor cells indirectly through the elaboration of cytokines.

Another embodiment of the present invention is directed to a process for treating a
subject with cancer characterized by tumor cells expressing any class [ MHC molecule and
an epitope of SEQ ID NO: 1-123, whereby the CTLs are produced in vitro and are specific
for the epitope or original protein and are administered in an amount sufficient to destroy
the tumor cells through direct lysis or to effect the destruction of the tumor cells indirectly

through the elaboration of cytokines.
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In the foregoing embodiments the cancer to be treated may include a breast
carcinoma, a colorectal carcinoma, an ovarian carcinoma, a lung carcinoma, and prostate
carcinoma, but especially breast carcinoma.

The ex vivo generated CTL can be used to identify and isolate the T cell receptor
molecules specific for the peptide. The genes encoding the alpha and beta chains of the T
cell receptor can be cloned into an expression vector system and transferred and expressed
in naive T cells from peripheral blood, T cells from lymph nodes, or T lymphocyte
progenitor cells from bone marrow. These T cells, which would then be expressing a
peptide-specific T cell receptor, would then have anti-tumor reactivity and could be used in
adoptive therapy of cancer, and more specifically cancer, breast carcinoma, colorectal
carcinoma, ovarian carcinoma, lung carcinoma, and prostate carcinoma.

In addition to their use for therapeutic or prophylactic purposes, the immunogenic
peptides of the present invention are useful as screening and diagnostic agents. Thus, the
immunogenic peptides of the present invention, together with modern techniques of gene
screening, make it possible to screen patients for the presence of genes encoding such
peptides on cells obtained by biopsy of tumors detected in such patients. The results of such
screening may help determine the efficacy of proceeding with the regimen of treatment
disclosed herein using the immunogens of the present invention.

Alternatively, the immunogenic peptides disclosed herein, as well as functionally
similar homologs thereof, may be used to screen a sample for the presence of CTLs that
specifically recognize the corresponding epitopes. The lymphocytes to be screened in this
assay will normally be obtained from the peripheral blood, but lymphocytes can be
obtained from other sources, including lymph nodes, spleen, tumors, and pleural fluid. The
peptides of the present invention may then be used as a diagnostic tool to evaluate the
efficacy of the immunotherapeutic treatments disclosed herein. Thus, the in vitro generation
of CTL as described above would be used to determine if patients are likely to respond to
the peptide in vivo. Similarly, the in vitro generation of CTL could be done with samples of
Ilymphocytes obtained from the patient before and after treatment with the peptides.
Successful generation of CTL in vivo should then be recognized by a correspondingly
easier ability to generate peptide-specific CTL in vitro from lymphocytes obtained
following treatment in comparison to those obtained before treatment.

The oligopeptides of the invention, such as SEQ ID NO: 1-123, can also be used to
prepare class I MHC tetramers which can be used in conjunction with flow cytometry to

quantitate the frequency of peptide-specific CTL that are present in a sample of
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lymphocytes from an individual. Specifically, for example, class I MHC molecules
comprising peptides of SEQ ID NO: 1-123, would be combined to form tetramers as
exemplified in U.S. Pat. No. 5,635,363. Said tetramers would find use in monitoring the
frequency of CTLs in the peripheral blood, lymph nodes, or tumor mass of an individual
undergoing immunotherapy with the peptides, proteins, or polynucleotides of the invention,
and it would be expected that successful immunization would lead to an increase in the
frequency of the peptide-specific CTL.

As stated above, a vaccine in accordance with the present invention may include
one or more of the hereinabove described polypeptides or active fragments thereof, or a
composition, or pool, of immunogenic peptides disclosed herein. When employing more
than one polypeptide or active fragment, such as two or more polypeptides and/or active
fragments may be used as a physical mixture or as a fusion of two or more polypeptides or
active fragments. The fusion fragment or fusion polypeptide may be produced, for example,
by recombinant techniques or by the use of appropriate linkers for fusing previously
prepared polypeptides or active fragments.

The immunogenic molecules of the invention, including vaccine compositions, may
be utilized according to the present invention for purposes of preventing, suppressing or
treating diseases causing the expression of the immunogenic peptides disclosed herein, such
as where the antigen is being expressed by tumor cells. As used in accordance with the
present invention, the term "prevention" relates to a process of prophylaxis in which an
animal, especially a mammal, and most especially a human, is exposed to an immunogen of
the present invention prior to the induction or onset of the disease process. This could be
done where an individual has a genetic pedigree indicating a predisposition toward
occurrence of the disease condition to be prevented. For example, this might be true of an
individual whose ancestors show a predisposition toward certain types of cancer.
Alternatively, the immunogen could be administered to the general population as is
frequently done for infectious diseases. Alternatively, the term "suppression” is often used
to describe a condition wherein the disease process has already begun but obvious
symptoms of said condition have yet to be realized. Thus, the cells of an individual may
have become cancerous but no outside signs of the disease have yet been clinically
recognized. In either case, the term prophylaxis can be applied to encompass both
prevention and suppression. Conversely, the term "treatment" is often utilized to mean the

clinical application of agents to combat an already existing condition whose clinical
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presentation has already been realized in a patient. This would occur where an individual
has already been diagnosed as having a tumor.

It is understood that the suitable dosage of an immunogen of the present invention
will depend upon the age, sex, health, and weight of the recipient, the kind of concurrent
treatment, if any, the frequency of treatment, and the nature of the effect desired. However,
the most preferred dosage can be tailored to the individual subject, as determined by the
researcher or clinician. The total dose required for any given treatment will commonly be
determined with respect to a standard reference dose as set by a manufacturer, such as is
commonly done with vaccines, such dose being administered either in a single treatment or
in a series of doses, the success of which will depend on the production of a desired
immunological result (i.e., successful production of a CTL-mediated response to the
antigen, which response gives rise to the prevention and/or treatment desired). Thus, the
overall administration schedule must be considered in determining the success of a course
of treatment and not whether a single dose, given in isolation, would or would not produce
the desired immunologically therapeutic result or effect.

The therapeutically effective amount of a composition containing one or more of the
immunogens of this invention, is an amount sufficient to induce an effective CTL response
to cure or arrest disease progression. Thus, this dose will depend, among other things, on
the identity of the immunogens used, the nature of the disease condition, the severity of the
disease condition, the extent of any need to prevent such a condition where it has not
already been detected, the manner of administration dictated by the situation requiring such
administration, the weight and state of health of the individual receiving such
administration, and the sound judgment of the clinician or researcher. Thus, for purposes of
prophylactic or therapeutic administration, effective amounts would generally lie within the
range of from 1.0 ug to about 5,000 pg of peptide for a 70 kg patient, followed by boosting
dosages of from about 1.0 pg to about 1,000 ug of peptide pursuant to a boosting regimen
over days, weeks or months, depending on the recipient's response and as necessitated by
subsequent monitoring of CTL-mediated activity within the bloodstream. Of course, such
dosages are to be considered only a general guide and, in a given situation, may greatly
exceed such suggested dosage regimens where the clinician believes that the recipient's
condition warrants more aggressive administration schedule. The efficacy of administering
additional doses, and of increasing or decreasing the interval, may be re-evaluated on a
continuing basis, in view of the recipient's immunocompetence (for example, the level of

CTL activity with respect to tumor-associated or tumor-specific antigens).

7-



10

15

20

25

30

WO 2008/088583 PCT/US2007/077250

P33900 PCT

For such purposes, the immunogenic compositions according to the present
invention may be used against a disease condition such as cancer by administration to an
individual by a variety of routes. The composition may be administered parenterally or
orally, and, if parenterally, either systemically or topically. Parenteral routes include
subcutaneous, intravenous, intradermal, intramuscular, intraperitoneal, intranasal,
transdermal, or buccal routes. One or more such routes may be employed. Parenteral
administration can be, for example, by bolus injection or by gradual perfusion over time.

Generally, vaccines are prepared as injectables, in the form of aqueous solutions or
suspensions. Vaccines in an oil base are also well known such as for inhaling. Solid forms
that are dissolved or suspended prior to use may also be formulated. Pharmaceutical
carriers, diluents and excipients are generally added that are compatible with the active
ingredients and acceptable for pharmaceutical use. Examples of such carriers include, but
are not limited to, water, saline solutions, dextrose, or glycerol. Combinations of carriers
may also be used. These compositions may be sterilized by conventional, well known
sterilization techniques including sterile filtration. The resulting solutions may be packaged
for use as is, or the aqueous solutions may be lyophilized, the lyophilized preparation being
combined with sterile water before administration. Vaccine compositions may further
incorporate additional substances to stabilize pH, or to function as adjuvants, wetting
agents, or emulsifying agents, which can serve to improve the effectiveness of the vaccine.

The concentration of the CTL stimulatory peptides of the invention in
pharmaceutical formulations are subject to wide variation, including anywhere from less
than 0.01% by weight to as much as 50% or more. Factors such as volume and viscosity of
the resulting composition must also be considered. The solvents, or diluents, used for such
compositions include water, dimethylsulfoxide, PBS (phosphate buffered saline), or saline
itself, or other possible carriers or excipients.

The immunogens of the present invention may also be contained in artificially
created structures such as liposomes, ISCOMS, slow-releasing particles, and other vehicles
which increase the immunogenicity and/or half-life of the peptides or polypeptides in
serum. Liposomes include emulsions, foams, micelles, insoluble monolayers, liquid
crystals, phospholipid dispersions, lamellar layers and the like. Liposomes for use in the
invention are formed from standard vesicle-forming lipids which generally include neutral
and negatively charged phospholipids and a sterol, such as cholesterol. The selection of
lipids is generally determined by considerations such as liposome size and stability in the

blood. A variety of methods are available for preparing liposomes as reviewed, for
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example, by (Coligan, J. E. et al, Current Protocols in Protein Science, 1999, John Wiley &
Sons, Inc., New York) and see also U.S. Pat. Nos. 4,235,871, 4,501,728, 4,837,028, and
5,019,369. Liposomes containing the peptides or polypeptides of the invention can be
directed to the site of lymphoid cells where the liposomes then deliver the selected
immunogens directly to antigen presenting cells. Targeting can be achieved by
incorporating additional molecules such as proteins or polysaccharides into the outer
membranes of said structures, thus resulting in the delivery of the structures to particular
areas of the body, or to particular cells within a given organ or tissue. Such targeting
molecules may a molecule that binds to receptor on antigen presenting cells. For example
an antibody that binds to CD80 could be used to direct liposomes to dendritic cells.

The immunogens of the present invention may also be administered as solid
compositions. Conventional nontoxic solid carriers including pharmaceutical grades of
mannitol, lactose, starch, magnesium, cellulose, glucose, sucrose, sodium saccharin, and the
like. Such solid compositions will often be administered orally, whereby a pharmaceutically
acceptable nontoxic composition is formed by incorporating the peptides and polypeptides
of the invention with any of the carriers listed above. Generally, such compositions will
contain 10-95% active ingredient, and more preferably 25-75% active ingredient.

Aerosol administration is also an alternative, requiring only that the immunogens be
properly dispersed within the aerosol propellant. Typical percentages of the peptides or
polypeptides of the invention are 0.01%-20% by weight, preferably 1% -10%. The use of a
surfactant to properly disperse the immunogen may be required. Representative surfactants
include the esters or partial esters of fatty acids containing from 6 to 22 carbon atoms, such
as caproic, octanoic, lauric, palmitic, stearic, linoleic, linolenic, olesteric and oleic acids
with an aliphatic polyhydric alcohol or its cyclic anhydride. Mixed esters, such as mixed or
natural glycerides may be employed. The surfactant may constitute 0.1-20% by weight of
the composition, preferably 0.25-5%. Typical propellants for such administration may
include esters and similar chemicals but are by no means limited to these. A carrier, such as
lecithin for intranasal delivery, may also be included.

The peptides and polypeptides of the invention may also be delivered with an
adjuvant. Adjuvants include, but are not limited to, complete or incomplete Freund's
adjuvant, Montanide ISA-51, Activation Gene-3 (LAG-3), aluminum phosphate, aluminum
hydroxide, alum, and saponin. Adjuvant effects can also be obtained by injecting a variety
of cytokines along with the immunogens of the invention. These cytokines include, but are

not limited to IL-1, IL-2, IL-7, IL-12, and GM-CSF.
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The peptides and polypeptides of the invention can also be added to professional
antigen presenting cells such as dendritic cells that have been prepared ex vivo. For
example, the dendritic cells could be prepared from CD34 positive stem cells from the bone
marrow, or they could be prepared from CD14 positive monocytes obtained from the
peripheral blood. The dendritic cells are generated ex vivo using cytokines such as GM-
CSF, IL-3, IL-4, TNF, and SCF. The cultured DC are then pulsed with peptides at various
concentrations using standard methods that are well known in the art. The peptide-pulsed
dendritic cells can then be administered either intravenously, subcutaneously, or
intradermally, and the immunization may also include cytokines such as IL-2 or IL-12.

The present invention is also directed to a vaccine in which an immunogen of the
present invention is delivered or administered in the form of a polynucleotide encoding the
a polypeptide or active fragment as disclosed herein, whereby the peptide or polypeptide or
active fragment is produced in vivo. The polynucleotide may be included in a suitable
expression vector and combined with a pharmaceutically acceptable carrier. For example,
the peptides or polypeptides could be expressed in plasmid DNA and nonreplicative viral
vectors such as vaccinia, fowlpox, Venezuelan equine encephalitis virus, adenovirus, or
other RNA or DNA viruses. These examples are meant to be illustrative only and should
not be viewed as self-limiting. A wide variety of other vectors is available and are apparent
to those skilled in the art from the description given herein. In this approach, a portion of
the nucleotide sequence of the viral vector is engineered to express the peptides or
polypeptides of the invention. Vaccinia vectors and methods useful in immunization
protocols are described in U.S. Pat. No. 4,722,848, the disclosure of which is incorporated
herein by reference in its entirety.

Regardless of the nature of the composition given, additional therapeutic agents
may also accompany the immunogens of the present invention. Thus, for purposes of
treating tumors, compositions containing the immunogens disclosed herein may, in
addition, contain other antitumor pharmaceuticals. The use of such compositions with
multiple active ingredients is left to the discretion of the clinician.

In addition, the immunogens of the present invention can be used to stimulate the
production of antibodies for use in passive immunotherapy, for use as diagnostic reagents,
and for use as reagents in other processes such as affinity chromatography.

The present invention also relates to antibodies that react with immunogens, such as
a polypeptide comprising one or more of the epitopic peptides of SEQ ID NO: 1-123 as

disclosed herein. Active fragments of such antibodies are also specifically contemplated.
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Such antibodies, and active fragments of such antibodies, for example, and Fab structure,
may react with, including where it is highly selective or specific for, an immunogenic
structure comprising 2, 3, 4 or more of the epitopic peptides of the invention.

With the advent of methods of molecular biology and recombinant technologys, it is
now possible for the artisan or ordinary skill to produce antibody molecules by recombinant
means and thereby generate gene sequences that code for specific amino acid sequences
found in the polypeptide structure of the antibodies. Such antibodies can be produced by
either cloning the gene sequences encoding the polypeptide chains of said antibodies or by
direct synthesis of said polypeptide chains, with in vitro assembly of the synthesized chains
to form active tetrameric (H,L,) structures with affinity for specific epitopes and antigenic
determinants. This has permitted the ready production of antibodies having sequences
characteristic of neutralizing antibodies from different species and sources.

Regardless of the source of the antibodies or nanobodies, or how the artisan of
ordinary skill chooses to produce such antibodies or nanobodies, including recombinantly
constructed or synthesized, in vitro or in vivo, by using transgenic animals, such as cows,
goats and sheep, or by using cell cultures in bioreactors, or by direct chemical synthesis
employing no living organisms at any stage of the process, all antibodies and nanobodies
have regions capable of interacting with a structurally complementary antigenic target. The
regions interacting with the target are referred to as "variable” or "V" regions and are
characterized by differences in amino acid sequence from antibodies of different antigenic
specificity.

The antibodies disclosed according to the invention may also be wholly synthetic,
wherein the polypeptide chains of the antibodies are synthesized and, possibly, optimized
for binding to the polypeptides disclosed herein as being receptors. Such antibodies may be
chimeric or humanized antibodies and may be fully tetrameric in structure, or may be
dimeric and comprise only a single heavy and a single light chain. Such antibodies may
also include fragments, such as Fab and F(ab,) fragments, capable of reacting with and
binding to any of the polypeptides disclosed herein as being receptors.

A further embodiment of the present invention relates to a method for inducing a
CTL response in a subject comprising administering to subjects that express HLA Al, A2
or A3 supertype antigens an effective (i.e., CTL-stimulating amount) of an immunogen of
the invention that does not comprise the entire protein expressing the epitopic peptides
disclosed herein (i.e., one that comprises less than the entire protein where the protein is a

naturally occurring polypeptide) in an amount sufficient to induce a CTL response to tumor
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cells expressing at least HLA-A1 or HLA-A2, as the case may be, thereby eliciting a
cellular response against said tumor cells.

A still further embodiment of the present invention relates to a method for inducing
a CTL response in a subject, wherein the immunogen is in the form of a polynucleotide. In
one non-limiting example, the method comprises administering to subjects that express
HLA-A2 at least one CTL epitope, wherein said epitope or epitopes are selected from a
group comprising the peptides disclosed according to the invention, and are coded within a
polynucleotide sequence that does not comprise the entire protein coding region, in an
amount sufficient to induce a CTL response to tumor cells expressing HLA-A2.

While the examples are provided below to illustrate the invention, it is to be
understood that these methods and examples in no way limit the invention to the
embodiments described herein and that other embodiments and uses will no doubt suggest
themselves to those skilled in the art. All publications, patents, and patent applications cited
herein are hereby incorporated by reference, as are the references cited therein. It is also to
be understood that throughout this disclosure where the singular is used, the plural may be

inferred and vice versa and use of either is not to be considered limiting.

Example 1

Cell Lines

MDA-mb-231 (HLA-A2, A24), a mammary gland ductal carcinoma cell line
established from a pleural effusion, was obtained from ATCC (Manassas, VA) and cultured
according to the ATCC protocol. The cell line SKOV3.A2 is an HLA-A2.1 transfectant of
the original ATCC (Manassas, VA) ovarian adenocarcinoma line SKOV3 (HLA-A3, 68,
B18, 35, Cw5, —) and was obtained from Dr Constantin Ioannides (M. D. Anderson Cancer
Center, Houston, TX). A second ovarian cancer cell line OVCAR3 (HLA-A2, 29 B7, 58)
was procured from ATCC. Both cell lines were cultured according to methods described in

Ramakrishna, V. et al. 2003 International Immunology 15(6):751-763.

Example 2

Immunoaffinity Purification

All tumor lines were maintained in RPMI 1640 medium containing 10% heat-
inactivated FBS, 2 mM r-glutamine, 10 mM HEPES, penicillin (100 U/ml)-streptomycin
(50 pg/ml) solution and 1% sodium pyruvate solution (all from Sigma, St Louis, MO). The
SKOV3.A2 cell line was continuously maintained in 250ug/ml G418 (Invitrogen). The cells
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were harvested by treatment with 0.45% trypsin and 0.32 mM EDTA, washed two times in
phosphate-buffered saline solution (pH 7.4), and stored as cell pellets at -80° C. Aliquots of
6-8 X 10'° cells were solubilized at 5-10 X 10° cells/ml in 20 mM Tris, pH 8.0, 150 mM
NaCl, 1% CHAPS, 18.5 ug/ml iodoacetamide, 5 ug/ml aprotonin, 10 ug/ml leupeptin, 10
ug/ml pepstatin A, 5 mM EDTA, 0.2% sodium azide, and 17.4 pg/ml phenylmethylsulfonyl
fluoride for 1 h. This and all subsequent steps were performed with ice-cold solutions and
at 4° C. The lysates were then centrifuged at 100,000 X g, the pellets discarded, and the
supernatants passed through a 0.22 um filter. The supernatants were then passed over a
series of columns with the first containing Sepharose, and the second containing the HLA-
Al-specific monoclonal antibody, GAP-A1, bound to a protein A-Sepharose matrix. The
second column was then sequentially washed with 20 column volumes of 20 mM Tris, pH
8.0, 150 mM NaCl, 20 column volumes of 20 mM Tris, pH 8.0, 1.0 M NaCl, and 20
column volumes of 20 mM Tris, pH 8.0. The peptides were eluted from the column with 5
column volumes of 10% acetic acid. The isolated HLA-A1 molecules were then boiled for
5 min to further dissociate any bound peptide from the heavy chains. The peptides were
then separated from the co-purifying class I heavy chain and [,-microglobulin by
centrifugation on a Ultrafree-CL membrane with a nominal molecular weight cut-off of
5,000 Daltons (Millipore, Bedford, Mass.).

OVCAR3 or SKOV3 cells were prepared using the same procedure as just
described except that HLA-A2 molecules were prepared using HLA-A2-specific

antibodies.

Example 3

Peptide Fractionation

The peptide extracts were fractionated by RP-HPLC (Reversed Phase -High
Performance Liquid Chromatography) using an Applied Biosystems (ABI) model 140B
system. The extracts were concentrated by vacuum centrifugation from about 20 ml down
to 250 ul and injected into either a Brownlee (Norwalk, Conn.) C;s Aquapore column (2.1
mm X 3 cm; 300 A; 7 um) or a Higgins (Mountain View, Calif.) C18 Haisil column (2.1
mm X 4 cm; 300 A; Sum). The peptides were eluted by first using a gradient of
acetonitrile/0.085% TFA (trifluoroacetic acid) in 0.1% TFA/water, with the concentration
of acetonitrile increasing from 0-9% (0-5 minutes), 9-36% (5-55 minutes), and 36-60% (55-
62 minutes). A second dimension fractionation of combined fractions 17 and 18 from the

first dimension (TFA) fraction was accomplished using the same gradient but with the
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substitution of HFBA (heptafluorobutyric acid) for TFA. The flow rate was 200 ul/min, and
fractions were collected at 1 min (Brownlee column) or 40 second (Higgins column)
intervals. A third dimension of RP-HPLC was achieved using an Eldex (Napa, Calif.)
MicroPro Pump, a homemade C;3 microcapillary column, and an ABI model 785A UV
absorbance detector. The column was prepared by packing a 27 cm bed of 10 pm Cyg
particles in a section of 285 um o0.d./75 pum i.d. fused silica (Polymicro Technologies,
Phoenix, Ariz.). Peptides in combined fractions 26 and 27 of the second dimension fraction
were loaded onto this column and eluted with a gradient of acetonitrile/0.67% triethylamine
acetate/water in 0.1% triethylamine acetate/water, with the concentration of acetonitrile
increasing from 0-60% in 40 minutes. The flow rate was about 300 nl/min, and fractions
were collected into 25 ul of water every 30 sec. In all RP-HPLC experiments, peptides were

detected by monitoring UV absorbance at 214 nm.

Example 4

Mass Spectrometric Analysis

The second dimension HPLC fraction was analyzed using an affluent splitter on the
microcapillary HPLC column. In this experiment, the column (360 um o.d. X 100 um i.d.
with a 25 cm C;g bed) was butt connected with a zero dead volume tee (Valco, Houston,
TX.) to two pieces of fused silica of different lengths (25 um and 40 pm i.d.). Peptides
were eluted with a 34 min gradient of 0-60% acetonitrile. The 25 pm capillary deposited
one-fifth of the HPLC effluent into the wells of a microtiter plate for use in CTL epitope
reconstitution assays, whereas the remaining four-fifths of the effluent was directed into the
mass spectrometer. lons were formed by electrospray ionization, and mass spectra were
recorded by scanning between mass to charge ratios (m/z) 300 and 1400 every 1.5 seconds.
Peptide sequences were determined by CAD (collision-activated dissociation) tandem mass
spectrometry as described in the literature (Hunt, D. F. et al., Proc. Natl. Acad. Sci. U.S.A,
83:6233-6237, (1986)).

Example 5
Homology searches of identified peptide sequences
Proteins containing peptides corresponding to the masses identified by MS were
analyzed with the search algorithm, SEQUEST. Searches were carried using SwissProt, a

curated human protein database http://www.expasy.org/sprot/ . Table 2 describes SEQ ID

NO: 1-123, which are MHC-associated peptides (active fragments) isolated from MDA-
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mb-231 tumor cells. Table 3 describes SEQ ID NO: 124-233, which are MHC-associated
peptides (active fragments) found in one or more of the tumor cell lines MDA-mb-231
(M), OVCAR3 (O) and SKOV3.A2 (S). These tables illustrate peptides that are
associated with HLA molecules, and the genes and proteins from which these peptides are
derived. The tables illustrate that more than one peptide associated with HLA molecules
may be derived from a single parent protein. Furthermore, many peptides and parent
proteins are common to more than once tumor cell source, illustrating the shared nature of

HLA-associated peptides among different tumor types.

Example 6

Peptide Synthesis
Peptides were synthesized using a Gilson (Madison, Wis.) AMS 422 multiple peptide
synthesizer. Quantities of 10 uMol were synthesized using conventional FMOC amino
acids, resins, and chemical techniques. Peptides were purified by RP-HPLC using a 4.6 mm
X 100 mm POROS (Perseptive Biosystems, Cambridge, Mass.) column and a 10 min, O-
60% acetonitrile in 0.1% TFA gradient.

Example 7

Generation of monocyte-derived DC and peptide loading

PBMC were purified from HLA-A2" normal donor blood using lymphocyte
separation media (Cappel ICN Biomedical, Aurora, OH). PBMC (5.3 X 106) were added
to individual wells of a 24-well cluster plate (Costar, Corning, NY) in 1.0 ml of serum-
free AIM-V medium (Life Technologies) and allowed to adhere for 60 min at 37°C. Non-
adherent cells were removed and saved as a source of effector T cells. Adherent PBMC
(~8.3 X 107/well) were then pulsed with 50 mg/ml synthetic peptides in serum-free AIM-
V medium containing 1.5 mg/ml PB,-microglobulin (Calbiochem-Novabiochem, San
Diego, CA) and incubated for 2 h at 37°C. Unbound peptides were aspirated and the wells
washed with media.

Monocyte-derived DC were generated as follows. PBMC (5.3 X 107) were allowed
to adhere in T-75 flasks (Corning) in 10 ml of serum-free AIM-V medium for 60 min at
37°C. Non-adherent cells were collected as a source of effector T cells and pooled with
the previous collection above. Adherent monocytes in flasks were then exposed to
recombinant human granulocyte macrophage colony stimulating factor (GM-CSF, 25

ng/ml; Peprotech) and recombinant human IL-4 (100 ng/ml; Peprotech) in 10 ml of AIM-V
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medium containing 10% heat-inactivated FBS. DC obtained by this method [immature
DC (iDC)] are characterized by expression of low levels of CD83, CD&0, CD86, and HLA
class I and class II molecules (data not shown).

Mature DC (mDC) were obtained by exposing day 5 DC cultures to recombinant
soluble CD40 ligand (sCD40L; Peprotech) at 1.5 mg/ml for 24 h in the presence of 25
ng/ml GM-CSF and are characterized by expression of high levels of CD80, CD&6, and
HLA class I and class II molecules. mDC were harvested, washed, pulsed with 5 mg/ml

peptide in serum-free AIM-V medium and irradiated (5000 rad) prior to use as stimulators.

Example 8

Generation of peptide-specific CTL

The protocol used here is a modification of the method described by Plebanski et
al. (Eur. J. Immunol. 25:1783, (1995)). CTL to peptide were generated by 3+4 cycles of
stimulation with peptide-loaded APC. For the first round of stimulation (day 0), T cells or
non-adherent PBMC from above (2.3 X 10%ml or 4.3 X 10° per well) were added in bulk
(CD4*, CDS8", NK, etc.) to adherent PBMC-loaded peptides in serum-free medium (50
mg/ml), B,-microglobulin (1.5 mg/ml) (Calbiochem-Novabiochem), recombinant human
IL-7 (5 ng/ml) (Peprotech) and keyhole limpet hemocyanin (5 mg/ml) (Sigma, St Louis,
MO). Cultures were re-stimulated with iDC every 7 days, pulsed with varying amounts of
peptide (second round 25 mg/ml, third round 10 mg/ml) and irradiated (5000 rad) on day
8. At each re-stimulation, the T cells were transferred to new plates by first aspirating 70%
of spent media in wells and then transferring the pooled contents to a new plate. Fresh IL-7
was added at each re-stimulation. The responder:stimulator (T cell:DC) ratio was set at 20
for each stimulation. Recombinant human IL-2 (10 U/ml) was added on day 5 after each
re-stimulation.

Prior to 'Cr-release assay, the T cells were harvested and CD8" T cells were
purified by positive selection using CD8" microbeads immunomagnetic cell separation
with MACS kit (Miltenyi Biotec, Auburn, CA). If a fourth round of stimulation was
necessary following CTL analysis, the CTL were pulsed as before, except with 5+10 mg/ml
of peptide.
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Example 9

Generation of allospecific CTL

HLA-A2-allospecific CTL were obtained in a mixed lymphocyte reaction by
repeated stimulation of HLA-A3" PBMC (responders) with irradiated HLA-A2"
stimulator PBMC at a ratio of 10:1 in the presence of 10 U/ml IL-2. Stimulation was
repeated weekly with PBMC from different HLA-A2" donors so as to minimize
alloresponse to non-HLA-A2 antigens. T cells were assessed for lysis on several HLA-A2"
targets including tumor cells, EBV-B cells and HLA-A3" targets every week after the third

round of stimulation.

Example 10

CTL expansion

Expansion of large numbers of peptide-specific or HLA-A2-allospecific CTL was
achieved by culturing 5.3 X 10°+1.3 X 10° T cells around day 6 or 7 post peptide- or
allostimulation in the presence of 2.5-3.0 X 10’ irradiated (5000 rad) allogeneic normal
donor PBMC coated with anti-CD3 antibody at 10 ng/ml (BD PharMingen, San Diego,
CA) and 25 U/ml of recombinant human IL-2 (Peprotech) in a final volume of 30 ml
RPMI medium. Media changes with IL-2 addition (50 U/ml) were effected on days 5 and
8. Cells were harvested for cytotoxicity assays on days 10+12 and re-stimulated or frozen for

later use.

Example 11

*!Cr-release cytotoxicity assay

The standard 4-h Cr-release assay was performed in 96-well V-bottomed
microplates. Target cells in suspension (T2, C1R.A2, B-LCL and K562) were labeled
with 100 mCi Na,”'CrO4 (NEN Life Science, Boston, MA) per 1.3 X 10° cells either
overnight (~ 618 h) in 5 ml RPMI 1640 media containing 2+5% FBS or for 60£90 min at
37°C directly with the cell pellet in the case of adherent cells (tumor cell lines and control
lines). Labeling was terminated by washing the targets with cold media containing 5%
FBS for a total of three washes. Target cells were resuspended at a concentration of 2-3 X
10*/ml. About 2-3 X 10° targets in 100 ml were delivered to each well containing CTL
(effectors) seeded at different E:T ratios. Spontaneous release wells contained targets in

media alone, while maximal release wells contained targets in 2% NP-40 detergent
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(Igepal CA-630; Sigma). HLA restriction of CTL-mediated killing was achieved by
preincubation of targets with HLA-specific antibodies prior to incubation with CTL.

The plate was gently spun for 1+2 min and incubated at 37°C for 4 h. For
harvesting assay plates, 100 ml of supernatants from the wells was transferred to counting
tubes (USA Scientific) and g counts were determined in a g counter (ICN Micromedic
Systems, Huntsville, AL). Cytolytic activity of T cells was expressed in percent specific
lysis as follows: specific lysis = {[experimental release (c.p.m.) = spontaneous release

(c.p.m.)])/[maximal release (c.p.m.) + spontaneous release (c.p.m.)]}.

Example 12

Competitive inhibition assay

Peptide-stimulated CTL were reacted with 31Cr-labeled Ov2 tumor cells (E:T ratio
of 40) in the presence of excess of cold targets in a 4-h Cr-release assay. Cold targets
were either empty T2 cells, T2 cells pulsed with 1 mg/ml relevant peptide (used to
stimulate CTL) or irrelevant (control) peptides (HER-2/neu 369+377 or MART 127+35),
or IFN-y pre-treated tumor cells (SKOV3.A2 and OVCAR 3) with the cold target in 5-
fold excess of the hot target. Results indicate that (i) CTL show specific interaction with
the peptide to which they are sensitized to, and (ii) CTL compete for similar epitopes

presented on Ov2 as were found in SKOV3.A2 and OVCAR3 cell lines by MS.

Table 2. Description of Fragments, Parent Sequence Identification, Parent SwissProt
Identification Number and Cell Lines in which the peptide was identified for Peptides 1-
123. Cell lines: M: Breast Tumor Cell Line MDA-mb-231; S: Ovarian Tumor Cell Line
SKOV3.A2; O: Ovarian Tumor Cell Line OVCAR3.

SEQ . .
ID Fl;:;p::ifl ¢ Parent Protein Sw1ss£;‘ot D Cell
NO: & : Line(s)
150 kDa oxygen-regulated protein precursor i
1 | EMTTLEKVI (Orp150) /:sptlQ9Y4L1| M
1-phosphatidylinositol-4,5-bisphosphate i
2 | SLPEFQQFL phosphodiesterase /:sptlP19174| M
3 | TLLTKPVEI 1-pho sphgtldy11n031tol-4,5 -bisphosphate /:sptiP19174]
phosphodiesterase S
4 | AILGPTETL 3-hydroxy-3-methylglutaryl-coenzyme A /:sptIPO4035]
reductase M
5 FLDKELTGL 3-hydroxy-3-methylglutaryl-coenzyme A /:sptIPO4035]
reductase S
6 KLLEPVLL 40S ribosomal protein S16 /:sptIP17008| M,O.S
7 RLFEGNALL 40S ribosomal protein S9 /:sptlP46781| 'e)
8 YDALDVANKIGII | 60S ribosomal protein L23a /:sptlP29316| M
9 | MDLNKTEEV ABC A13 £:trmlQ86UQ41 |
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Acidic leucine-rich nuclear phosphoprotein 32 |
10 | KLLPQLTYL family member /:sptIP39687I MO.S
11 | FVLDKVPFL Actin-binding protein anillin /trmlQONVPOl |
12 | DEEFRIELE Actlv.e breakpoint cluster region-related /:sptiQ12979)
protem O
13 | LSDFLKANV Activin receptor type II precursor /:sptlP27037| 0,8
14 [ GGKMLLIAIL Angiopoietin 1 receptor precursor /:5ptlQ02763| M
15 | NEDALIEIL Annexin A3 (Annexin IIT) (Lipocortin III) /:sptlP12429| M
16 | PAPATTFAHLD ATP synthase beta chain, mitochondrial /:sptIPO6576l
precursor S
17 | YLLEMKLKN ATP-binding cassette sub-family A member 9 | /:trmIQ8IUA7I ')
18 | NLEQQETEP 2ATP-b1nd1ng cassette, sub-family A, member /:sptiQOBZCT] e
19 | KIIDIFTTL Axonemal dynein heavy chain DNAHS /:trmlQ8TE73| M
20 | YGLPVVVKL Beta-catenin (PR0O2286) /:sptlP35222| M
21 | LNLMALGGFL | BIG3 /trmlQOULHGI |
22 | NLAVIFDLLL BIG3 /trmlQOULHGI | o
23 | PSILELEEL Branghmg-enzyme interacting dual-specificity /:trmIQO6J67]
protein M
24 | SLITLIEKV Carboxypeptidase D precursor (gp180) /:sptlO75976| M,S
25 | FENQEVQALI Cell cycle checkpoint protein /:trmlO75714| s
26 | GKLLNEVKI CENP-F kinetochore protein (Mitosin) /:5ptlP49454| 0
27 | WLAEKLPTL CH-TOG protein /:5ptlQ14008| 0
28 | NOPYITNV Clathrin heavy chain 1 (CLH-17) /:sptlQ00610I M
29 | KLLPGDIHQI Dedicator of cytokinesis protein 1 /:sptlQ14185I S
30 | FIEGELDDR Desmoglein 2 precursor (HDGC) /:sptlQ14126| ')
DNA ligase III (Polydeoxyribonucleotide i
31 | NLNDKQIVK synthaselTl) /:sptlP49916| M
32 | YLKILNEQ DNA mismatch repair protein Msh3 /:sptIP20585I ')
DNA polymerase zeta catalytic subunit i
33 | IEKDSPFI (hREV3) /:5ptl060673| o
34 | RVIDYILDL DNA-binding protein inhibitor ID-3 /:sptlQ02535I M
35 | RLDELGGVYL Dolichyl-diphosphooligosaccharide--protein J:sptlP04844|
glycosyltransferase 0,8
36 | EDLNQQLLE Endoglycan (PODLX2 protein) (vascular) [:trmlQONZ53| 'e)
37 | VYIVQDGPPQ Ephrin-B3 precursor /:sptlQ15768| 0
Epidermal growth factor receptor substrate i
38 | FLDKQGFYV EPS15R /:trmlQ9UBC2| s
39 | EALNKKAIQI FKBP-rapamycin associated protein (FRAP) /:sptlP42345| M,O
40 | YLDLSENRL Flightless-1 protein homolog /:sptlQ13045I ')
41 | LQELPYNEL FLJ23447 protein /:gblAAHS57786. | o
42 | ALLRRPTV (G2/mitotic-specific cyclin B2 /:sptl095067I M
43 | TLLRLLYEA GA17 protein [:trmlO60735| M,0.S
44 | ILPVPAFNV Gamma enolase - Enolase 2 /:sptiP09104| M
45 | LENSEALEL Gamma enolase - Enolase 2 /:sptiP09104| ')
46 | ALPETTFPAL Gamma-synergin LamlQOUMZ2| |
47 | FVEVKDPED Glycoprotein 2512 precursor /:sptlQO9BVK6Il |
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Golgi autoantigen, golgin subfamily B i
48 | EAQEEIAFL member 1 /:sptlQ14789I MO
Golgi autoantigen, golgin subfamily B i
49 | QLVVELKDI member 1 (Giantin) /:sptlQ14789I o
50 | VLKEIVERV GPI-anchored protein p137 (p137GPI) /:sptlQ14444| 0,8
51 | SLSVQSPAAL HIRA protein (TUP1 like enhancer of split :sptlP54198]
protein 1) S
52 | YIDLLKKML Homeodomain-interacting protein kinase 1 /:sptlQ86Z02| M
Huntingtin interacting protein 1 related (Hipl- | |
53 | PEDEEPENL related) /:sptl075146| MO.S
54 | SLPEVLPIL Integrin alpha-6 precursor (VLA-6) (CD49f) /:5ptlP23229| M
55 | YVITDLTQL Interleukin- 1 receptor-associated kinase-2 /:sptlO43187| M
56 | FILLILSLI Interleukin-5 receptor alpha chain precursor /:5ptlQ01344| M
57 | IRPFDQLFAL Interleukin-5 receptor alpha chain precursor /:5ptlQ01344| S
58 | GQVERFETV Interleukin-6 receptor beta chain precursor /:sptlP40189I 0
59 | KILDYEVTL Interleukin-6 receptor beta chain precursor /:sptlP40189I 0
60 | LLLENNAQV Inversin protein alternative isoform /:trmlQ9Y488| M
61 | ENEEEEIEL Jerky protein homolog like (HHMIJG) /:sptlIQ9Y4AOQI ')
62 | PFSMEKLLY Jumonyji protein /:sptlQ92833| ')
63 | ALWNEEALL Lamin B receptor /:sptlQ14739| M
64 | LENEANNIK Lannmp gamma-1 chain precursor (Laminin :sptlP11047|
B2 chain) M
65 | MKRLLLLF Matrix metalloprotease MMP-27 [:trmIQ9H306| M,0.S
66 | FPILTVLQAV Medulloblastoma antigen MU-MB-50.4 /:sptlQ9P0O55| ')
67 | QILSLEEKI Melanoma ubiquitous mutated protein /:trmlQ13109I 0
68 | LONFEMQPKL | Melastatin 1 /:trmlOQ75560! M
69 | RLQMLLVF Midasin (MIDAS-containing protein) /:sptlIQONU22| M
70 | KLILRLHKL Z/Iltogen-actlvated protein kinase kinase kinase /:sptQOY6RAI ]
71 | EISDELMEF M-phase inducer phosphatase 3 /:sptlP30307I M
72 | YNLKDRLT Nesp.rm 2 (Nuclear envelope spectrin repeat /:sptiQONUS0I
protein 2) M
Neuroblast differentiation associated protein i
73 | ANIEGLEGKL AHNAK /:5ptlQ096606| s
Neuroblast differentiation associated protein i
74 | KMPKIKMPK AHNAK /:5ptlQ096606| M
75 | SILSLVTKI NF45 protein /:trmlQ12905I M
76 | LLDQLDKDI 5le)cleolar protein Nop56 (Nucleolar protein /:5pti000567] 5
Peroxisomal membrane protein PEX16 i
77 | SNLLVLLND (Peroxin-16) /:sptlQ9YSYSI MO
Placental thrombin inhibitor(Cytoplasmic i
78 | YIGEIFTQI antiproteinasc) /:sptlP35237I MO.S
79 | MILNSLINK Platelet glycoprotein IV /:sptlP16671| M
80 | MQSDLIPEE Plectin 1 /:sptlQ15149I M
21 | FLLDPVKGERL Plectl.n 1 (PLTN) (PCN) (Hemidesmosomal /:sptiQ15149]
protein 1) S
82 | VAGIKVNQVK Polycystic kidney and hepatic disease 1 /:sptQ8TCZO
precursor M,O
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83 | QLVDIIEKV Proteasome activator complex subunit 3 /:sptlQ12920I 0,8
84 | KLPFTIPEL Protein kinase/endoribonulcease [:trmlO75460| M
85 | KEHLYFETV Protein pM5 precursor /:sptlQ15155I s
86 | SLLPPDALVGL | Protein transport protein Sec23B /:sptlQ15437I M,0.S
87 | KLEGMIITI Protem transport protein Sec61 alpha subunit :sptlP38378]

isoform 1 o)
88 | LLVEPVINSY Protein-glutamine gamma-glutamyltransferase | /:sptlP21980I M,S
89 | NEPQYIILE Proto-oncogene tyrosine-protein kinase ROS /:sptlP08922]

precursor S
90 | EAFLQEAQI Proto-oncogene tyrosine-protein kinase YES /:sptlPO7947| 0
o1 | LLEIEDLQV éalsgcs})TPase-actlvatmg-hke protein IQGAP1 J:sptIP46940 ]
92 | VIDKVLNSI Ras GTPase-activating-like protein [QGAP2 /:sptlQ13576l 0,8
93 | LDLIMKRME Ras-related protein Rab-27A (Rab-27) /:sptIP51159I M
94 | CEEILNYVL Recombmatlon and sister chromatid cohesion J-trml0950721

protein homolog S
95 | EEEAILLEI Recombmatlon and sister chromatid cohesion J-trml0950721

protein homolog M
96 | YLSEQDSEL Regu.latmg synaptic membrane exocytosis /:sptQOHBAS|

protein 1 M
97 | NIISKITAE RW1 protein (Fragment) /:sptlQ92545I S
98 | KILLPLINQ Ryanodine receptor 1 /:sptlP21817I M
99 | NELALSLEEP Ryanodine receptor 3 (RyR3) /:sptlQ15413| 'e)
100 | EDQGLILQD Ryanodine receptor 3 (RyR3) /:sptlQ15413| M
101 | QLIDKVWQL SEC14-like protein 1 /:sptlQ92503| M,0.S
102 | KIPVSAFLL Secreted CEMENT gland protein XAG-2 /-trml095994|

homolog M
103 | FLDPEKKLF Serine phosphatase FCPla /:trmlQ9Y6F5| S
104 | MDKEVDDIL Serine phosphatase FCPla /:trmlQ9Y6F5| M
105 | YRSDLEIIF Serine/threonine protein phosphatase with EF- /:sptl014829

hands-1 S
106 | ILLKDILSV Serine-protein kinase ATM /:sptlQ13315| M

Serologically defined breast cancer antigen i
107 | LLIERGASL NY-BR-16 /:trmlQ96186| M
108 | TLQEFLKLA SH3 QOmaln-blndlng glutamic acid-rich-like /:sptQOH299)]

protein 3 M
109 | SLVDIYSQL glgnal transducer and activator of transcription J:sptlP42226] y
110 | YLLDLHSYL TEB4 protein [:trml014670| M,O.S
111 | YLIELKKN Tetratricopeptide repeat domain 1 /:gblAAHO00942. |
112 | MLPSILNQL Transcription factor BTF3 /:5ptlP20290I M

Transcription factor Dp-1 (E2F dimerization i
113 | AFKNLVQRN partner 1) /:sptlQ14186| o

Transcription factor Dp-1 (E2F dimerization i
114 | ISNDKFEYL partner 1) /:sptlQ14186| M.S
115 | VILHLTVLL Transcription factor ELYS /trmlQ8WYPS! |
116 | NLFRAPIVL Transgrlptlon initiation factor TFIID 250 kDa /:sptlP21675]

subunit M,O

Transcriptional repressor CTCF (CCCTC- i
117 | NMEEQPINI binding factor) /:sptlP49711I M
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118 | SVVPYLPRL Tyrosine-protein kinase ABL2 (EC 2.7.1.112) | /:sptlP42684| M
119 | OVDIFHGL Ubiquitin carboxyl-terminal hydrolase 15 /:sptIQI9Y4ES| M
120 | DEELAKVEI Vasopressin V1b receptor /:sptlP47901I M
121 | KLENEFIQL WD-repeat protein 3 /:sptiIQOUNX4| | Mo
122 | DLEVKQEEV WUGSC:H_NHO0481J13.1 protein /:trmlQ9UDM4| | mo,s
123 | MQDVLLSNE Zinc finger protein RIf /:sptlQ13129I M

Table 3. SEQ ID NO, Parent Protein Identification and SwissProt Identification Number
for parent proteins SEQ ID NO: 124-233, Identified in One or More of the Tumor Cell
Lines MDA-mb-231, SKOV3.A2, and OVCAR3.

SII:\I%{D Parent Protein SwissProt ID No.
124 150 kDa oxygen-regulated protein precursor (Orp150) /:sptlQ9Y4L1|
125 1-phosphatidylinositol-4,5-bisphosphate phosphodiesterase /:sptlP19174|
126 3-hydroxy-3-methylglutaryl-coenzyme A reductase /:sptIP04035I
127 40S ribosomal protein S16 /:sptlP17008
128 40S ribosomal protein S9 /:sptlP46781I
129 60S ribosomal protein L23a /:sptlP29316|
130 ABC Al3 /:trmlQ86UQ4!
131 Acidic leucine-rich nuclear phosphoprotein 32 family member /:sptIP39687I
132 Actin-binding protein anillin /:trmlQONVPOI
133 Active breakpoint cluster region-related protein /:sptlQ12979|
134 Activin receptor type II precursor /:sptlP27037|
135 Angiopoietin 1 receptor precursor /:5ptlQ02763|
136 Annexin A3 (Annexin III) (Lipocortin I1I) /:sptlP12429|
137 ATP synthase beta chain, mitochondrial precursor /:sptIP06576l
138 ATP-binding cassette sub-family A member 9 /:trmlQ8IUAT|
139 ATP-binding cassette, sub-family A, member 2 /:sptlIQ9BZC7I
140 Axonemal dynein heavy chain DNAHS /:trmIQ8TE73|
141 Beta-catenin (PRO2286) /:sptIP35222|
142 BIG3 /:trmlQ9ULHG6!
143 Branching-enzyme interacting dual-specificity protein /:trmlQ96J67I
144 Carboxypeptidase D precursor (gpl180) /:sptl075976|
145 Cell cycle checkpoint protein /:trml075714|
146 CENP-F kinetochore protein (Mitosin) /:sptlP49454|
147 CH-TOG protein /:sptlQ14008|
148 Clathrin heavy chain 1 (CLH-17) /:sptlQ00610I
149 Dedicator of cytokinesis protein 1 /:sptlQ14185I
150 Desmoglein 2 precursor (HDGC) /:sptlQ14126|
151 DNA ligase III (Polydeoxyribonucleotide synthaselll) /:sptlP49916|
152 DNA mismatch repair protein Msh3 /:sptlP20585I
153 DNA polymerase zeta catalytic subunit (hREV3) /:sptl060673|
154 DNA-binding protein inhibitor ID-3 /:sptlQ02535I
155 Dolichyl-diphosphooligosaccharide--protein glycosyltransferase /:sptlP04844|
156 Endoglycan (PODLX2 protein) (vascular) [:trmlQ9NZ53|
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157 Ephrin-B3 precursor /:sptlQ15768|
158 Epidermal growth factor receptor substrate EPS15R /:trmlQ9UBC2|
159 FKBP-rapamycin associated protein (FRAP) /:sptlP42345|
160 Flightless-I protein homolog /:sptlQ13045|
161 FLJ23447 protein /:gblAAHS57786.
162 G2/mitotic-specific cyclin B2 /:sptl095067|
163 GAL17 protein /:trmlO60735I
164 Gamma enolase - Enolase 2 /:sptIP09104|
165 Gamma-synergin [trmIQ9UMZ2|
166 Glycoprotein 2512 precursor /:sptlQ9B VKo
167 Golgi autoantigen, golgin subfamily B member 1 /:sptlQ14789|
168 GPI-anchored protein p137 (p137GPI) /:sptlQ14444|
169 HIRA protein (TUP1 like enhancer of split protein 1) /:sptIP54198|
170 Homeodomain-interacting protein kinase 1 /:sptlQ86Z02|
171 Huntingtin interacting protein 1 related (Hip1-related) /:sptlO75146l
172 Integrin alpha-6 precursor (VLA-6) (CD49f) /:sptlP23229|
173 Interleukin-1 receptor-associated kinase-2 /:sptlO43187|
174 Interleukin-5 receptor alpha chain precursor /:5ptlQ01344|
175 Interleukin-6 receptor beta chain precursor /:sptlP40189I
176 Inversin protein alternative isoform /:trmlQ9Y 488
177 Jerky protein homolog like (HHMJG) /:sptlIQ9Y4AOQI
178 Jumonyji protein /:sptlQ92833|
179 Lamin B receptor /:sptlQ14739|
180 Laminin gamma-1 chain precursor (Laminin B2 chain) /:sptlP11047|
181 Matrix metalloprotease MMP-27 /:trmIQ9H306|
182 Medulloblastoma antigen MU-MB-50.4 /:sptIQ9PO55|
183 Melanoma ubiquitous mutated protein /:trmlQ13109I
184 Melastatin 1 /:trmlO75560I
185 Midasin (MIDAS-containing protein) /:sptiIQONU22|
186 Mitogen-activated protein kinase kinase kinase 4 /:sptIQOY6R4|
187 M-phase inducer phosphatase 3 /:sptlP30307I
188 Nesprin 2 (Nuclear envelope spectrin repeat protein 2) /:sptlQONUSO0
189 Neuroblast differentiation associated protein AHNAK /:sptlQ09666|
190 NF45 protein /:trmlQ 12905
191 Nucleolar protein Nop56 (Nucleolar protein 5A) /:sptlO00567|
192 Peroxisomal membrane protein PEX16 (Peroxin-16) /:sptlQOYSYSI
193 Placental thrombin inhibitor(Cytoplasmic antiproteinase) /:sptlP35237|
194 Platelet glycoprotein IV /:sptIP16671I
195 Plectin 1 /:sptlQ15149I
196 Polycystic kidney and hepatic disease 1 precursor /:sptIQ8TCZII
197 Proteasome activator complex subunit 3 /:5ptlQ12920I
198 Protein kinase/endoribonulcease /:trmlO75460I
199 Protein pM5 precursor /:sptlQ15155|
200 Protein transport protein Sec23B /:sptlQ15437|
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201 Protein transport protein Sec61 alpha subunit isoform 1 /:sptIP38378|
202 Protein-glutamine gamma-glutamyltransferase /:sptIP21980
203 Proto-oncogene tyrosine-protein kinase ROS precursor /:sptIP08922|
204 Proto-oncogene tyrosine-protein kinase YES /:sptiP07947|
205 Ras GTPase-activating-like protein IQGAP1 (P195) /:sptIP46940I
206 Ras GTPase-activating-like protein IQGAP2 /:sptlQ13576l
207 Ras-related protein Rab-27A (Rab-27) /:sptIP51159I
208 Recombination and sister chromatid cohesion protein homolog /:trmlO95072|
209 Regulating synaptic membrane exocytosis protein 1 /:sptiQOHBASI
210 RW1 protein (Fragment) /:5ptlQ92545|
211 Ryanodine receptor 1 /:sptlP21817|
212 Ryanodine receptor 3 (RyR3) /:sptlQ15413|
213 SEC14-like protein 1 /:sptlQ92503|
214 Secreted CEMENT gland protein XAG-2 homolog /:trml095994|
215 Serine phosphatase FCP1la /:trmlQ9Y6FSI
216 Serine/threonine protein phosphatase with EF-hands-1 /:sptl014829|
217 Serine-protein kinase ATM /:sptlQ13315|
218 Serologically defined breast cancer antigen NY-BR-16 /:trmlQ96186|
219 SH3 domain-binding glutamic acid-rich-like protein 3 /:sptiQOH299|
220 Signal transducer and activator of transcription 6 /:sptlP42226|
221 TEB4 protein /:trml014670I
222 Tetratricopeptide repeat domain 1 /:gblAAH00942.
223 Transcription factor BTF3 /:sptlP20290I
224 Transcription factor Dp-1 (E2F dimerization partner 1) /:sptlQ14186|
225 Transcription factor ELYS /:trmlQ8WYP5|
226 Transcription initiation factor TFIID 250 kDa subunit /:sptlP21675I
227 Transcriptional repressor CTCF (CCCTC-binding factor) /:sptlP49711I
228 Tyrosine-protein kinase ABL2 (EC 2.7.1.112) /:sptiP42684|
229 Ubiquitin carboxyl-terminal hydrolase 15 /:sptIQ9Y4ES|
230 Vasopressin V1b receptor /:sptlP47901I
231 WD-repeat protein 3 /:sptlQOUNX4|
232 WUGSC:H_NH0481J13.1 protein /:trmlQOUDM4|
233 Zinc finger protein RIf /:sptlQ13129|
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Sequence Listing
124 150 kDa oxygen-regulated protein precursor (Orp150) /:spt|Q9Y4LI1|

>Q9Y4L1|HYOUl HUMAN Hypox1a up- regulated protein 1 - Homo sapiens

(Human) .
MADKVRRQRPRRRVCWALVAVLLADLLALSDTLAVMSVDLGSESMKVAIVKPGVPMEIVL
NKESRRKTPVIVTLKENERFFGDSAASMAIKNPKATLRY FOHLLGKQADNPHVALYQARF
PEHELTFDPQRQTVHFQISSQLQFSPEEVLGMVLNYSRSLAEDFAEQPIKDAVITVPVEFE
NQAERRAVLQAARMAGLKVLQLINDNTATALSYGVFRRKDINTTAQNIMFYDMGSGSTVC
TIVTYQOMVKTKEAGMQPQOLQIRGVGFDRTLGGLEMELRLRERLAGLFNEQRKGQRAKDVR
ENPRAMAKLLREANRLKTVLSANADHMAQIEGLMDDVDFKAKVTRVEFEELCADLFERVP
GPVQQOALQSAEMSLDEIEQVILVGGATRVPRVQEVLLKAVGKEELGKNINADEAAAMGAV
YQAAALSKAFKVKPFVVRDAVVYPILVEFTREVEEEPGIHSLKHNKRVLFSRMGPYPQRK
VITFNRYSHDFENFHINYGDLGFLGPEDLRVFGSONLTTVKLKGVGDSFKKYPDYESKGIK
AHFNLDESGVLSLDRVESVFETLVEDSAEEESTLTKLGNTISSLFGGGTTPDAKENGTDT
VQEEEESPAEGSKDEPGEQVELKEEAEAPVEDGSQPPPPEPKGDATPEGEKATEKENGDK
SEAQKPSEKAEAGPEGVAPAPEGEKKQKPARKRRMVEEIGVELVVLDLPDLPEDKLAQSV
QKLODLTLRDLEKQEREKAANSLEAFIFETQDKLYQPEYQEVSTEEQREEISGKLSAAST
WLEDEGVGATTVMLKEKLAELRKLCQGLFFRVEERKKWPERLSALDNLLNHSSMFLKGAR
LIPEMDQIFTEVEMTTLEKVINETWAWKNATLAEQAKLPATEKPVLLSKDIEAKMMALDR
EVQYLLNKAKFTKPRPRPKDKNGTRAEPPLNASASDQGEKVIPPAGQTEDAEPISEPEKV
ETGSEPGDTEPLELGGPGAEPEQKEQSTGQKRPLKNDEL

125 1-phosphatidylinositol-4,5-bisphosphate phosphodiesterase
SEQ ID NO: 125
>P19174|PLCG1_HUMAN l-phosphatidylinositol-4,5-bisphosphate
phosphodlesterase gamma 1 - Homo sapiens (Human).
MAGAASPCANGCGPGAPSDAEVLHLCRSLEVGTVMTLFYSKKSQRPERKTFQVKLETRQI
TWSRGADKIEGAIDIREIKEIRPGKTSRDFDRYQEDPAFRPDQSHCEFVILYGMEFRLKTL
SLOQATSEDEVNMWIKGLTWLMEDTLQAPTPLQIERWLRKQFYSVDRNREDRI SAKDLKNM
LSQVNYRVPNMRFLRERLTDLEQRSGDITYGQFAQLYRSLMYSAQKTMDLPFLEASTLRA
GERPELCRVSLPEFQQFLLDYQGELWAVDRLOQVQEFMLSFLRDPLREIEEPYFFLDEFVT
FLFSKENSVWNSQLDAVCPDTMNNPLSHYWISSSHNTYLTGDQFSSESSLEAYARCLRMG
CRCIELDCWDGPDGMPVIYHGHTLTTKIKFSDVLHTIKEHAFVASEYPVILSIEDHCSIA
QQRNMAQYFKKVLGDTLLTKPVEISADGLPSPNQLKRKILIKHKKLAEGSAYEEVPTSMM
YSENDISNSIKNGILYLEDPVNHEWYPHYFVLTSSKIYYSEETSSDQGNEDEEEPKEVSS
STELHSNEKWFHGKLGAGRDGRHIAERLLTEYCIETGAPDGSFLVRESETFVGDYTLSEW
RNGKVQHCRIHSRQDAGTPKFFLTDNLVFDSLYDLITHYQQVPLRCNEFEMRLSEPVPQT
NAHESKEWYHASLTRAQAEHMLMRVPRDGAFLVRKRNEPNSYAISFRAEGKIKHCRVQQOE
GQTVMLGNSEFDSLVDLISYYEKHPLYRKMKLRYPINEEALEKIGTAEPDYGALYEGRNP
GFYVEANPMPTFKCAVKALFDYKAQREDELTFIKSAIIQNVEKQEGGWWRGDYGGKKQLW
FPSNYVEEMVNPVALEPEREHLDENSPLGDLLRGVLDVPACQIAIRPEGKNNRLFVFSIS
MASVAHWSLDVAADSQEELQDWVKKIREVAQTADARLTEGKIMERRKKIALELSELVVYC
RPVPFDEEKIGTERACYRDMSSFPETKAEKYVNKAKGKKFLQYNRLOQLSRIYPKGQRLDS
SNYDPLPMWICGSQLVALNFQTPDKPMOMNQALFMTGRHCGYVLOQPSTMRDEAFDPFDKS
SLRGLEPCAISIEVLGARHLPKNGRGIVCPFVEIEVAGAEYDSTKQKTEFVVDNGLNPVW
PAKPFHFQISNPEFAFLRFVVYEEDMFSDONFLAQATFPVKGLKTGYRAVPLKNNYSEDL
ELASLLIKIDIFPAKENGDLSPFSGTSLRERGSDASGQLFHGRAREGSFESRYQQPFEDF
RISQEHLADHFDSRERRAPRRTRVNGDNRL

126 3-hydroxy-3-methylglutaryl-coenzyme A reductase
SEQ ID NO:126

>P04035|HMDH_HUMAN 3-hydroxy-3-methylglutaryl-coenzyme A reductase - Homo

sapiens (Human).

MLSRLFRMHGLFVASHPWEVIVGTVTLTICMMSMNMETGNNKICGWNYECPKEFEEDVLSS
DITILTITRCIAILYIYFQFQONLRQLGSKYILGIAGLFTIFSSFVFSTVVIHFLDKELTG
LNEALPFFLLLIDLSRASTLAKFALSSNSQDEVRENIARGMAILGPTFTLDALVECLVIG
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VGTMSGVRQLEIMCCFGCMSVLANYFVEMTFFPACVSLVLELSRESREGRPIWQLSHFAR
VLEEEENKPNPVTQRVKMIMSLGLVLVHAHSRWIADPSPONSTADTSKVSLGLDENVSKR
IEPSVSLWQFYLSKMISMDIEQVITLSLALLLAVKYIFFEQTETESTLSLKNPITSPVVT
QKKVPDNCCRREPMLVRNNQKCDSVEEETGINRERKVEVIKPLVAETDTPNRATEFVVGNS
SLLDTSSVLVTQEPEIELPREPRPNEECLOILGNAEKGAKFLSDAEI IQLVNAKHIPAYK
LETLMETHERGVSIRRQLLSKKLSEPSSLOQYLPYRDYNYSLVMGACCENVIGYMPIPVGV
AGPLCLDEKEFQVPMATTEGCLVASTNRGCRAIGLGGGASSRVLADGMTRGPVVRLPRAC
DSAEVKAWLETSEGFAVIKEAFDSTSRFARLQKLHTSIAGRNLYIRFQSRSGDAMGMNMI
SKGTEKALSKLHEYFPEMQILAVSGNYCTDKKPAAINWIEGRGKSVVCEAVIPAKVVREV
LKTTTEAMIEVNINKNLVGSAMAGSIGGYNAHAANIVTAIYIACGQDAAQNVGSSNCITL
MEASGPTNEDLYISCTMPSIEIGTVGGGTNLLPQQACLOMLGVQGACKDNPGENARQLAR
IVCGTVMAGELSLMAALAAGHLVKSHMIHNRSKINLQDLQGACTKKTA

127 40S ribosomal protein S16 /:spt|P17008|
SEQ ID NO: 127
>P62249|RS16_HUMAN 40S ribosomal protein S16 - Homo sapiens (Human).
MPSKGPLQSVQVFGRKKTATAVAHCKRGNGLIKVNGRPLEMIEPRTLQYKLLEPVLLLGK
ERFAGVDIRVRVKGGGHVAQIYAIRQSISKALVAYYQKYVDEASKKEIKDILIQYDRTLL
VADPRRCESKKFGGPGARARYQKSYR

128 408 ribosomal protein S9 /:spt|P46781|
SEQ ID NO 128:
>P46781|RS9_HUMAN 40S ribosomal protein S9 - Homo sapiens (Human).
MPVARSWVCRKTYVTPRRPFEKSRLDQELKLIGEYGLRNKREVWRVKFTLAKIRKAAREL
LTLDEKDPRRLFEGNALLRRLVRIGVLDEGKMKLDYILGLKIEDFLERRLQTQVFKLGLA
KSIHHARVLIRQRHIRVRKQVVNIPSFIVRLDSQKHIDFSLRSPYGGGRPGRVKRKNAKK
GQGGAGAGDDEEED

129 60S ribosomal protein L23a /:spt|P293 16|
SEQ ID NO 129:
>P62750|RL23A_HUMAN 60S ribosomal protein L23a - Homo sapiens ({(Human).
MAPKAKKEAPAPPKAEAKAKALKAKKAVLKGVHSHKKKKIRTSPTFRRPKTLRLRRQPKY
PRKSAPRRNKLDHYAI IKFPLTTESAMKKIEDNNTLVFIVDVKANKHQIKQAVKKLYDID
VAKVNTLIRPDGEKKAYVRLAPDYDALDVANKIGII

130 ABC A13 /:trm|Q86UQ4|
SEQ ID NO 130:
>Q86UQ4 |ABCAD HUMAN ATP-binding cassette sub-family A member 13 - Homo
sapiens (Human).
MGHAGCQFKALLWKNWLCRLRNPVLFLAEFFWPCILFVILTVLRFQEPPRYRDICYLQPR
DLPSCGVIPFVQSLLCNTGSRCRNFSYEGSMEHHFRLSREFQTAADPKKVNNLAFLKEIQD
LAEEIHGMMDKAKNLKRLWVERSNTPDSSYGSSFFTMDLNKTEEVILKLESLHQQPHIWD
FLLLLPRLHTSHDHVEDGMDVAVNLLOQTILNSLISLEDLDWLPLNQTFSQVSELVLNVTI
STLTFLQQHGVAVTEPVYHLSMONIVWDPOKVQYDLKSQFGFDDLHTEQILNSSAELKEI
PTDTSLEKMVCSVLSSTSEDEAEKWGHVGGCHPKWSEAKNYLVHAVSWLRVYQQVEVQWQ
QGSLLQKTLTGMGHSLEALRNQFEEESKPWKVVEALHTALLLLNDSLSADGPKDNHTEPK
ILOHLWKLQSLLONLPQWPALKRFLQLDGALRNAIAQNLHFVQEVLICLETSANDFKWEE
LNQLKLEKDVFFWELKQMLAKNAVCPNGRFSEKEVFLPPGNSSIWGGLOGLLCYCNSSET
SVLNKLLGSVEDADRILQEVITWHKNMSVLIPEEYLDWQELEMQLSEASLSCTRLFLLLG
ADPSPENDVFSSDCKHQLVSTVIFHTLEKTQFFLEQAYYWKAFKKFIRKTCEVAQYVNMQ
ESFONRLLAFPEESPCFEENMDWKMISDNYFQFLNNLLKSPTASISRALNFTKHLLMMEK
KLHTLEDEQMNFLLSFVEFFEKLLLPNLFDSSIVPSFHSLPSLTEDILNISSLWTNHLKS
LKRDPSATDAQKLLEFGNEVIWKMQTLGSHWIRKEPKNLLRFIELILFEINPKLLELWAY
GISKGKRAKLENFFTLLNFSVPENEILSTSFNFSQLFHSDWPKSPAMNIDEFVRLSEAIIT
SLHEFGFLEQEQISEALNTVYAIRNASDLFSALSEPQKQEVDKILTHIHLNVEFQDKDSAL
LLQIYSSFYRYIYELLNIQSRGSSLTFLTQISKHILDIIKQFNFONISKAFAFLFKTAEV
LGGISNVSYCQQLLSIFNFLELQAQSFMSTEGQELEVIHTTLTGLKQLLIIDEDFRISLE
QYMSQFFNSSVEDLLDNKCLISDNKHISSVNYSTSEESSFVFPLAQIFSNLSANVSVFENK
FMSIHCTVSWLOMWTEIWETISQLFKFDMNVFTSLHHGFTQLLDELEDDVKVSKSCQGIL
PTHNVARLILNLFKNVTQANDFHNWEDFLDLRDFLVALGNALVSVKKLNLEQVEKSLFTM
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EAALHQLKTFPFNESTSREFLNSLLEVFIEFSSTSEYIVRNLDSINDFLSNNLTNYGEKF
ENIITELREAIVFLRNVSHDRDLFSCADIFQNVTECILEDGFLYVNTSQRMLRILDTLNS
TFSSENTISSLKGCIVWLDVINHLYLLSNSSFSQGRLONILGNFRDIENKMNSILKIVTW
VLNIKKPLCSSNGSHINCVNIYLKDVTDFLNIVLTTVFEKEKKPKFEILLALLNDSTKQV
RMSINNLTTDFDFASQSNWRYFTELILRPIEMSDEIPNQFONIWLHLITLGKEFQKLVKG
IYFNILENNSSSKTENLLNIFATSPKEKDVNSVGNSIYHLASYLAFSLSHDLONSPKIII
SPEIMKATGLGIQLIRDVENSLMPVVEHTSPONAGYMQALKKVTSVMRTLKKADIDLLVD
QLEQVSVNLMDFFKNISSVGTGNLVVNLLVGLMEKFADSSHSWNVNHLLQLSRLEPKDVV
DAVIDVYYVLPHAVRLLQGVPGKNITEGLKDVYSFTLLHGITISNITKEDFAIVIKILLD
TIELVSDKPDIISEALACFPVVWCWNHTNSGFRONSKIDPCNVHGLMSSSFYGKVASILD
HFHLSPQGEDSPCSNESSRMEITRKVVCITIHELVDWNSILLELSEVFHVNISLVKTVQKF
WHKILPFVPPSINQTRDSISELCPSGSIKQVALQITEKLKNVNEFTKVTSGENILDKLSSL
NKILNINEDTETSVONIISSNLERTVQLISEDWSLEKSTHNLLSLEFMMLONANVTGSSLE
ALSSFIEKSETPYNFEELWPKFQQIMKDLTQDFRIRHLLSEMNKGIKSINSMALQKITLQ
FAHFLEILDSPSLKTLEIIEDFLLVTKNWLOEYANEDYSRMIETLFIPVTNESSTEDIAL
LAKATATFWGSLKNISRAGNFDVAFLTHLLNQEQLTNFSVVQLLFENILINLINNLAGNS
QEAAWNLNDTDLQIMNFINLILNHMQSETSRKTVLSLRSIVDFTEQFLKTFFSLFLKEDS
ENKISLLLKYFHKDVIAEMSFVPKDKILEILKLDQFLTLMIQDRLMNIFSSLKETIYHLM
KSSFILDNGEFYFDTHQGLKFMQDLFNALLRETSMKNKTENNIDFEFTVVSQLFFHVNKSE
DLFKLNQDLGSALHLVRECSTEMARLLDTILHSPNKDFYALYPTLQEVILANLTDLLFFI
NNSFPLRNRATLEITKRLVGAISRASEESHVLKPLLEMSGTLVMLLNDSADLRDLATSMD
SIVKLLKLVKKVSGKMSTVFKTHFISNTKDSVKFEFDTLYSIMQQOSVONLVKEIATLKKID
HFTFEKINDLLVPFLDLAFEMIGVEPYISSNSDIFSMSPSILSYMNQSKDFSDILEEIAE
FLTSVKMNLEDMRSLAVAFNNETQTFSMDSVNLREEILGCLVPINNITNQMDFLYPNPIS
THSGPODIKWEIIHEVILFLDKILSONSTEIGSFLKMVICLTLEALWKNLKKDNWNVSNV
IMTFTQHPNNLLKTIETVLEASSGIKSDYEGDLNKSLYFDTPLSOQNITHHQLEKAIHNVL
SRIALWRKGLRFNNSEWITSTRTLFQPLFEIFIKATTGKNVTSEKEERTEKEMIDFPYSFE
KPFFCLEKYLGGLFVLTKYWQQIPLTDQSVVEICEVFQQTVKPSEAMEMLOKVKMMVVRV
LTIVAENPSWTKDILCATLSCKONGIRHLILSAIQGVTLAQDHFQEIEKIWSSPNQLNCE
SLSKNLSSTLESFKSSLENATGQDCTSQPRLETVQQHLYMLAKSLEETWSSGNPIMTFELS
NFTVTEDVKIKDLMKNITKLTEELRSSIQISNETIHSILEANISHSKVLESALTVALSGK
CDQEILHLLLTFPKGEKSWIAAEELCSLPGSKVYSLIVLLSRNLDVRAFIYKTLMPSEAN
GLLNSLLDIVSSLSALLAKAQHVFEYLPEFLHTFKITALLETLDFQQVSQONVQARSSAFG
SFQFVMKMVCKDQASFLSDSNMFINLPRVKELLEDDKEKFNIPEDSTPFCLKLYQETILQL
PNGALVWTFLKPILHGKILYTPNTPEINKVIQKANYTFYIVDKLKTLSETLLEMSSLEFQR
SGSGOMENQLOEALRNKEVRNFVENQLHIDVDKLTEKLOTYGGLLDEMFNHAGAGRERFL
GSILVNLSSCVALNRFQALQSVDILETKAHELLQONSFLASIIFSNSLFDKNFRSESVKL
PPHVSYTIRTNVLYSVRTDVVKNPSWKFHPONLPADGFKYNYVFAPLODMIERAIILVQT
GQEALEPAAQTQAAPYPCHTSDLFLNNVGFFFPLIMMLTWMVSVASMVRKLVYEQEIQIE
EYMRMMGVHPVIHFLAWFLENMAVLTISSATLAIVLKTSGIFAHSNTFIVFLFLLDFGMS
VVMLSYLLSAFFSQANTAALCTSLVYMISFLPYIVLLVLHNQLSFVNQTFLCLLSTTAFG
QGVFFITFLEGQETGIQWNNMYQALEQGGMTFGWVCWMILFDSSLYFLCGWYLSNLIPGT
FGLRKPWYFPEFTASYWKSVGFLVEKRQYFLSSSLFFFNENFDNKGSSLONREGELEGSAP
GVTLVSVTKEYEGHKAVVODLSLTFYRDQITALLGTNGAGKTTIISMLTGLHPPTSGTIT
INGKNLQTDLSRVRMELGVCPQQODILLDNLTVREHLLLFASIKAPQWTKKELHQQVNQTL
QDVDLTQHQHKQTRALSGGLKRKLSLGIAFMGMSRTVVLDEPTSGVDPCSRHSLWDILLK
YREGRTIIFTTHHLDEAEALSDRVAVLOQHGRLRCCGPPFCLKEAYGQGLRLTLTRQPSVL
EAHDLKDMACVTSLIKIYIPQAFLKDSSGSELTYTIPKDTDKACLKGLFQALDENLHQLH
LTGYGISDTTLEEVFLMLLODSNKKSHIALGTESELONHRPTGHLSGYCGSLARPATVQG
VOLLRAQVAAILARRLRRTLRAGKSTLADLLLPVLFVALAMGLFMVRPLATEYPPLRLTP
GHYQRAETYFFSSGGDNLDLTRVLLRKFRDQODLPCADLNPRQKNSSCWRTDPFSHPEFQD
SCGCLKCPNRSASAPYLTNHLGHTLLNLSGFNMEEYLLAPSEKPRLGGWSFGLKIPSEAG
GANGNISKPPTLAKVWYNQKGFHSLPSYLNHLNNLILWQHLPPTVDWRQYGITLYSHPYG
GALLNEDKILESIRQCGVALCIVLGFSILSASIGSSVVRDRVIGAKRLQHISGLGYRMYW
FTNFLYDMLEYLVSVCLCVAVIVAFQLTAFTFRKNLAATALLLSLFGYATLPWMYLMSRI
FSSSDVAFISYVSLNFIFGLCTMLITIMPRLLAIISKAKNLONIYDVLKWVFTIFPQFCL
GQGLVELCYNQIKYDLTHNFGIDSYVSPFEMNFLGWIFVQLASQGTVLLLLRVLLHWDLL
RWPRGHSTLOGTVKSSKDTDVEKEEKRVFEGRTNGDILVLYNLSKHYRRFFONITIAVQDT
SLGIPKGECFGLLGVNGAGKSTTFKMLNGEVSLTSGHAIIRTPMGDAVDLSSAGTAGVLI
GYCPQQDALDELLTGWEHLYYYCSLRGIPRQCIPEVAGDLIRRLELEAHADKPVATYSGG
TKRKLSTALALVGKPDILLLDEPSSGMDPCSKRYLWQTIMKEVREGCAAVLTSHSMEECE
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ALCTRLAIMVNGSFKCLGSPQHIKNRFGDGY TVKVWLCKEANQHCTVSDHLKLYFPGIQF
KGQHLNLLEYHVPKRWGCLADLFKVIENNKTFLNIKHYSINQTTLEQVFINFASEQQQTL
QSTLDPSTDSHHTHHLPI

131 Acidic leucine-rich nuclear phosphoprotein 32 family member  /:spt|P39687|

SEQ ID NO 131:

>P39687|AN32A HUMAN Acidic leucine-rich nuclear phosphoprotein 32 family

member A - Homo sapiens (Human) .
MEMGRRIHLELRNRTPSDVKELVLDNSRSNEGKLEGLTDEFEELEFLSTINVGLTSIANL
PKLNKLKKLELSDNRVSGGLEVLAEKCPNLTHLNLSGNKIKDLSTIEPLKKLENLKSLDL
FNCEVTNLNDYRENVFKLLPQLTYLDGYDRDDKEAPDSDAEGYVEGLDDEEEDEDEEEYD
EDAQVVEDEEDEDEEEEGEEEDVSGEEEEDEEGYNDGEVDDEEDEEELGEEERGQKRKRE
PEDEGEDDD

132 Actin-binding protein anillin /:trm|QINVPO|

SEQ ID NO 132:

>QO9NQW6 | ANLN_HUMAN Actin-binding protein anillin - Homo sapiens

MDPFTEKLLERTRARRENLQRKMAERPTARPRSMTHAKRARQPLSEASNQQOPLSGGEEKS
CTKPSPSKKRCSDNTEVEVSNLENKQPVESTSAKSCSPSPVSPQVQPQAADTISDSVAVP
ASLLGMRRGLNSRLEATAASSVKTRMQKLAEQRRRWDNDDMTDDIPESSLESPMPSEEKA
ASPPRPLLSNASATPVGRRGRLANLAATICSWEDDVNHSFAKQONSVQEQPGTACLSKESS
ASGASARINSSSVKQEATFCSQRDGDASLNKALSSSADDASLVNASISSSVKATSPVKST
TSITDAKSCEGONPELLPKTPISPLKTGVSKPIVKSTLSQTVPSKGELSREICLQSQSKD
KSTTPGGTGIKPFLERFGERCQEHSKESPARSTPHRTPIITPNTKAIQERLFKQDTSSST
THLAQQLKQERQKELACLRGRFDKGNIWSAEKGGNSKSKQLETKQETHCQSTPLKKHQGV
SKTQSLPVTEKVTENQIPAKNSSTEPKGFTECEMTKSSPLKITLFLEEDKSLKVTSDPKV
EQKIEVIREIEMSVDDDDINSSKVINDLFSDVLEEGELDMEKSQEEMDQALAESSEEQED
ALNISSMSLLAPLAQTVGVVSPESLVSTPRLELKDTSRSDESPKPGKFQRTRVPRAESGD
SLGSEDRDLLYSIDAYRSQRFKETERPSIKQVIVRKEDVTSKLDEKNNAFPCQVNIKQKM
QELNNEINMOQTVIYQASQALNCCVDEEHGKGSLEEAEAERLLLIATGKRTLLI DELNKL
KNEGPQRKNKASPQSEFMPSKGSVTLSEIRLPLKADFVCSTVQKPDAANYYYLIILKAGA
ENMVATPLASTSNSLNGDALTFTTTETLODVSNDFEINIEVYSLVQKKDPSGLDKKKKTS
KSKAITPKRLLTSITTKSNIHSSVMASPGGLSAVRTSNFALVGSYTLSLSSVGNTKEVLD
KVPFLSSLEGHIYLKIKCQVNSSVEERGFLTIFEDVSGFGAWHRRWCVLSGNCISYWTYP
DDEKRKNPIGRINLANCTSRQIEPANREFCARRNTFELITVRPQREDDRETLVSQCRDTL
CVTKNWLSADTKEERDLWMOKLNQVLVDIRLWQPDACYKPIGKP

133 Active breakpoint cluster region-related protein /:spt}Q12979]

SEQ ID NO 133:

>Q12979 |ABR_HUMAN Active breakpoint cluster region-related protein - Homo

sapiens (Human).
MEPLSHRGLPRLSWIDTLYSNFSYGTDEYDGEGNEEQKGPPEGSETMPYIDESPTMSPQL
SARSQGRGDGVSPTPPEGLAPGVEAGKGLEMRKLVLSGFLASEEIYINQLEALLLPMKPL
KATATTSQPVLTIQQIETIFYKIQDIYEIHKEFYDNLCPKVQOWDSQVTMGHLEFQKLASQ
LGVYKAFVDNYKVALETAEKCSQSNNQFQKISEELKVKGPKDSKDSHTSVTMEALLYKPI
DRVTRSTLVLHDLLKHTPVDHPDYPLLODALRISQONFLSSINEDIDPRRTAVTTPKGETR
QLVKDGFLVEVSESSRKLRHVFLFTDVLLCAKLKKTSAGKHQOYDCKWYIPLADLVEPSP
EESEASPQVHPFPDHELEDMKMKISALKSEIQKEKANKGQSRAIERLKKKMEFENEFLLLL
NSPTIPFRIHNRNGKSYLFLLSSDYERSEWREAIQKLOKKDLQAFVLSSVELQVLTGSCE
KLRTVHNIPVTSNKDDDESPGLYGFLHVIVHSAKGFKQSANLYCTLEVDSFGYFVSKAKT
RVFRDTAEPKWDEEFEIELEGSQSLRILCYEKCYDKTKVNKDNNEIVDKIMGKGQIQLDP
QTVETKNWHTDVIEMNGIKVEFSMKFTSRDMSLKRTPSKKQTGVFGVKISVVTKRERSKV
PYIVRQCVEEVEKRGIEEVGIYRISGVATDIQALKAVFDANNKDILLMLSDMDINAIAGT
LKLYFRELPEPLLTDRLYPAFMEGIALSDPAAKENCMMHLLRSLPDPNLITFLFLLEHLK
RVAEKEPINKMSLHNLATVFGPTLLRPSEVESKAHLTSAADIWSHDVMAQVQVLLYYLOH
PPISFAELKRNTLYFSTDV

134 Activin receptor type 1l precursor /:spt|P27037|

SEQ ID NO 134:
>P27037 |AVR2A_HUMAN Activin receptor type-2A - Homo sapiens
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MGARAKLAFAVFLISCSSGAILGRSETQECLFFNANWEKDRTNQTGVEPCYGDKDKRRHC
FATWKNISGSIEIVKQGCWLDDINCYDRTDCVEKKDSPEVYFCCCEGNMCNEKFSYFPEM
EVTQPTSNPVTPKPPYYNILLYSLVPLMLIAGIVICAFWVYRHHKMAYPPVLVPTQDPGP
PPPSPLLGLKPLQLLEVKARGRFGCVWKAQLLNEYVAVKIFPIQDKQSWONEYEVYSLPG
MKHENILQFIGAEKRGTSVDVDLWLITAFHEKGSLSDFLKANVVSWNELCHIAETMARGL
AYLHEDIPGLKDGHKPAISHRDIKSKNVLLKNNLTACIADFGLALKFEAGKSAGDTHGQV
GTRRYMAPEVLEGAINFQRDAFLRIDMYAMGLVLWELASRCTAADGPVDEYMLPFEEEIG
QHPSLEDMQEVVVHKKKRPVLRDYWQKHAGMAMLCETIEECWDHDAEARLSAGCVGERIT
OMORLTNIITTEDIVTVVTMVTNVDFPPKESSL

135 Angiopotetin 1 receptor precursor /:

SEQ ID NO 135:

PCT/US2007/077250

spt|Q02763]

>Q02763|TIE2_HUMAN Angicpoietin-1 receptor - Homo sapiens (Human) .

MDSLASLVLCGVSLLLSGTVEGAMDLILINSLPLVSDAETSLTCIASGWRPHEPITIGRD
FEALMNQHQDPLEVTQDVTREWAKKVVWKREKASKINGAY FCEGRVRGEAIRIRTMKMRQ
QASFLPATLTMTVDKGDNVNISFKKVLIKEEDAVIYKNGSFIHSVPRHEVPDILEVHLPH
AQPQODAGVYSARYIGGNLFTSAFTRLIVRRCEAQKWGPECNHLCTACMNNGVCHEDTGEC
ICPPGFMGRTCEKACELHTFGRTCKERCSGQEGCKSYVFCLPDPYGCSCATGWKGLQCNE
ACHPGFYGPDCKLRCSCNNGEMCDRFQGCLCSPGWQGLQCEREGIPRMTPKIVDLPDHIE
UNSGKFNPICKASGWPLPTNEEMTLVKPDGTVLHPKDFNHTDHFSVAIFTIHRILPPDSG
VWVCSVNTVAGMVEKPFNISVKVLPKPLNAPNVIDTGHNFAVINISSEPYFGDGPIKSKK
LLYKPVNHYEAWQHIQVTNEIVTLNYLEPRTEYELCVQLVRRGEGGEGHPGPVRRFTTAS
IGLPPPRGLNLLPKSQTTLNLTWQPIFPSSEDDFYVEVERRSVQKSDQONIKVPGNLTSV
LLNNLHPREQYVVRARVNTKAQGEWSEDLTAWTLSDILPPQPENIKISNITHSSAVISWT
ILDGYSISSITIRYKVQGKNEDQHVDVKIKNATIIQYQOLKGLEPETAYQVDIFAENNIGS
SNPAFSHELVTLPESQAPADLGGGKMLLIAILGSAGMTCLTVLLAFLIILOLKRANVQRR
MAQAFONVREEPAVOFNSGTLALNRKVKNNPDPTIYPVLDWNDIKFQDVIGEGNFGQVLK
ARIKKDGLRMDAAIKRMKEYASKDDHRDFAGELEVLCKLGHHPNIINLLGACEHRGYLYL
ATEYAPHGNLLDFLRKSRVLETDPAFATIANSTASTLSSQQLLHFAADVARGMDYLSQKQF
IHRDLAARNILVGENYVAKIADFGLSRGQEVYVKKTMGRLPVRWMAIESLNYSVYTTNSD
VWSYGVLLWEIVSLGGTPYCGMTCAELYEKLPQGYRLEKPLNCDDEVYDLMRQCWREKPY
ERPSFAQILVSLNRMLEERKTYVNTTLYEKFTYAGIDCSAEEAA

136 Annexin A3 (Annexin III) (Lipocortin III) /
SEQ ID NO 136:
>P12429|ANXA3_HUMAN Annexin A3 - Homo sapiens (Human).
MASIWVGHRGTVRDYPDFSPSVDAEAIQKAIRGIGTDEKMLISILTERSNAQRQLIVKEY
QAAYGKELKDDLKGDLSGHFEHLMVALVTPPAVFDAKQLKKSMKGAGTNEDALIEILTTR
TSROMKDISQAYYTVYKKSLGDDISSETSGDFRKALLTLADGRRDESLKVDEHLAKQDAQ
ILYKAGENRWGTDEDKFTEILCLRSFPQLKLTFDEYRNISQKDIVDSIKGELSGHFEDLL
LAIVNCVRNTPAFLAERLHRALKGIGTDEFTLNRIMVSRSEIDLLDIRTEFKKHYGYSLY
SAIKSDTSGDYEITLLKICGGDD

137 ATP synthase beta chain, mitochondrial precursor /
SEQ ID NO 137:
>P06576 |ATPB_HUMAN ATP synthase subunit beta, mitochondrial
sapiens (Human) .
MLGFVGRVAAAPASGALRRLTPSASLPPAQLLLRAAPTAVHPVRDYAAQTSPSPKAGAAT
GRIVAVIGAVVDVQFDEGLPPILNALEVQGRETRLVLEVAQHLGESTVRTIAMDGTEGLV
RGQKVLDSGAPIKIPVGPETLGRIMNVIGEPIDERGPIKTKQFAPIHAEAPEFMEMSVEQ
EILVTGIKVVDLLAPYAKGGKIGLFGGAGVGKTVLIMELINNVAKAHGGYSVFAGVGERT
REGNDLYHEMIESGVINLKDATSKVALVYGOMNEPPGARARVALTGLTVAEYFRDQEGQD
VLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPTLATDMGTMQERITTTKKGSITSVQAIL
YVPADDLTDPAPATTFAHLDATTVLSRAIAELGIYPAVDPLDSTSRIMDPNIVGSEHYDV
ARGVQKILQODYKSLQDIIAILGMDELSEEDKLTVSRARKIQRFLSQPFQVAEVFTGHMGK
LVPLKETIKGFQQILAGEYDHLPEQAFYMVGPIEEAVAKADKLAEEHSS

138 ATP-binding cassette sub-family A member 9 /
SEQ ID NO 138:
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>Q8IUA7|ABCAS_HUMAN ATP-binding cassette sub-family A member 9 - Homo

sapiens (Human).
MSKRRMSVGQQTWALLCKNCLKKWRMKRQTLLEWLFSFLLVLFLYLFFSNLHQVHDTPQM
SSMDLGRVDSFNDTNYVIAFAPESKTTQEIMNKVASAPFLKGRT IMGWPDEKSMDELDLN
YSIDAVRVIFTDTFSYHLKFSWGHRIPMMKEHRDHSAHCQAVNEKMKCEGSEFWEKGEVA
FOAAINAAIIETATNHSVMEQLMSVTGVHMKILPFVAQGGVATDFFIFFCIISFSTFIYY
VSVNVTQERQYITSLMTMMGLRESAFWLSWGLMYAGFILIMATLMALIVKSAQIVVLTGE
VMVFTLFLLYGLSLITLAFLMSVLIKKPFLTGLVVFLLIVFWGILGFPALYTRLPAFLEW
TLCLLSPFAFTVGMAQLIHLDYDVNSNAHLDSSQNPYLIIATLFMLVEDTLLYLVLTLYF
DKILPAEYGHRCSPLFFLKSCFWFQHGRANHVVLENETDSDPTPNDCFEPVSPEFCGKEA
IRIKNLKKEYAGKCERVEALKGVVFDIYEGQITALLGHSGAGKTTLLNILSGLSVPTSGS
VTVYNHTLSRMADIENISKFTGFCPQSNVQFGFLTVKENLRLFAKIKGILPHEVEKEVQR
VVQELEMENIQDILAQNLSGGONRKLTFGIAILGDPQVLLLDEPTAGLDPLSRHRIWNLL
KEGKSDRVILFSTQFIDEADILADRKVFISNGKLKCAGSSLFLKKKWGIGYHLSLHLNER
CDPESITSLVKQHISDAKLTAQSEEKLVYILPLERTNKFPELYRDLDRCSNQGIEDYGVS
ITTLNEVFLKLEGKSTIDESDIGIWGQLOQTDGAKDIGSLVELEQVLSSFHETRKTISGVA
LWRQOVCAIAKVRFLKLKKERKSLWTILLLFGISFIPQLLEHLFYESYQKSYPWELSPNT
YFLSPGQQPQDPLTHLLVINKTGSTIDNFLHSLRRONIAIEVDAFGTRNGTDDPSYNGAI
IVSGDEKDHRFSIACNTKRLNCFPVLLDVISNGLLGIFNSSEHIQTDRSTFFEEHMDYEY
GYRSNTFFWIPMAASFTPYIAMSSIGDYKKKAHSQLRISGLYPSAYWEFGQALVDVSLYFL
ILLLMQIMDYIFSPEEIIFIIQNLLIQILCSIGYVSSLVFLTYVISFIFRNGRKNSGIWS
FFFLIVVIFSIVATDLNEYGFLGLFFGTMLIPPFTLIGSLFIFSEISPDSMDYLGASESE
IVYLALLIPYLHFLIFLFILRCLEMNCRKKLMRKDPVFRISPRSNAIFPNPEEPEGEEED
IQMERMRTVNAMAVRDFDETPVIIASCLRKEYAGKKKNCFSKRKKKIATRNVSFCVKKGE
VIGLLGHNGAGKSTTIKMITGDTKPTAGQVILKGSGGGEPLGFLGYCPQENALWPNLTVR
QHLEVYAAVKGLRKGDAMIAITRLVDALKLODQLKAPVKTLSEGIKRKLCFVLSILGNPS
VVLLDEPSTGMDPEGQQOMWQVIRATFRNTERGALLTTHYMAEAEAVCDRVAIMVSGRLR
CIGSIQHLKSKFGKDYLLEMKLKNLAQMEPLHAEILRLFPQAAQQERFSSLMVYKLPVED
VRPLSQAFFKLEIVKQSFDLEEYSLSQSTLEQVFLELSKEQELGDLEEDFDPSVKWKLLL
QEEP

139 ATP-binding cassette, sub-family A, member 2 /:sptjQIBZC7|

SEQ ID NO 139:

>Q9BZC7|ABCA2 HUMAN ATP-binding cassette sub-family A member 2 - Homo

sapiens (Human) .

MGFLHQLQLLLWKNVTLKRRSPWVLAFEIFIPLVLFFILLGLROQKKPTISVKEVPFYTAA
PLTSAGILPVMQSLCPDGQRDEFGFLQYANSTVTQLLERLDRVVEEGNLFDPARPSLGSE
LEALRQHLEALSAGPGTSGSHLDRSTVSSFSLDSVARNPQELWRFLTQONLSLPNSTAQAL
LAARVDPPEVYHLLFGPSSALDSQSGLHKGQEPWSRLGGNPLFRMEELLLAPALLEQLTC
TPGSGELGRILTVPESQKGALQGYRDAVCSGQOAAARARRFSGLSAELRNQLDVAKVSQQL
GLDAPNGSDSSPQAPPPRRLQALLGDLLDAQKVLODVDVLSALALLLPQGACTGRTPGPP
ASGAGGAANGTGAGAVMGPNATAEEGAPSAAALATPDTLQGQCSAFVQLWAGLOPILCGN
NRTIEPEALRRGNMSSLGFTSKEQRNLGLLVHLMTSNPKILYAPAGSEVDRVILKANETFE
AFVGNVTHYAQVWLNISAEIRSFLEQGRLOQHLRWLQQYVAELRLHPEALNLSLDELPPA
LRQDNFSLPSGMALLQQLDTIDNAACGWIQFMSKVSVDIFKGFPDEESIVNYTLNQAYQD
NVTVFASVIFQTRKDGSLPPHVHYKIRQNSSFTEKTNEIRRAYWRPGPNTGGRFYFLYGE
VWIQODMMERAIIDTFVGHDVVEPGSYVOMFPYPCYTRDDFLFVIEHMMPLCMVISWVYSV
AMTIQHIVAEKEHRLKEVMKTMGLNNAVHWVAWFITGFVQLSISVTALTAILKYGQVLMH
SHVVIIWLFLAVYAVATIMFCFLVSVLYSKAKLASACGGIIYFLSYVPYMYVAIREEVAH
DKITAFEKCIASLMSTTAFGLGSKYFALYEVAGVGIQWHTFSQSPVEGDDFNLLLAVTML
MVDAVVYGILTWYIEAVHPGMYGLPRPWYFPLOQKSYWLGSGRTEAWEWSWPWARTPRLSV
MEEDQACAMESRRFEETRGMEEEPTHLPLVVCVDKLTKVYKDDKKLALNKLSLNLYENQV
VSFLGHNGAGKTTTMSILTGLFPPTSGSATIYGHDIRTEMDEIRKNLGMCPQHNVLFDRL
TVEEHLWEFYSRLKSMAQEEIRREMDKMIEDLELSNKRHSLVQOTLSGGMKRKLSVAIAFVG
GSRAIILDEPTAGVDPYARRAIWDLILKYKPGRTILLSTHHMDEADLLGDRIAITISHGKL
KCCGSPLFLKGTYGDGYRLTLVKRPAEPGGPQEPGLASSPPGRAPLSSCSELQVSQFIRK
HVASCLLVSDTSTELSYILPSEAAKKGAFERLFQHLERSLDALHLSSFGLMDTTLEEVFL
KVSEEDQSLENSEADVKESRKDVLPGAEGPASGEGHAGNLARCSELTQSQASLQSASSVG
SARGDEGAGYTDVYGDYRPLFDNPQDPDNVSLQEVEAEALSRVGQGSRKLDGGWLKVROF
HGLLVKRFHCARRNSKALFSQILLPAFFVCVAMTVALSVPEIGDLPPLVLSPSQYHNYTQ
PRGNFIPYANEERREYRLRLSPDASPQQLVSTFRLPSGVGATCVLKSPANGSLGPTLNLS
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SGESRLLAARFFDSMCLESFTQGLPLSNFVPPPPSPAPSDSPASPDEDLQAWNVSLPPTA
GPEMWTSAPSLPRLVREPVRCTCSAQGTGFSCPSSVGGHPPOMRVVTGDILTDITGHNVS
EYLLFTSDRFRLHRYGAITFGNVLKSIPASFGTRAPPMVRKIAVRRAAQVFYNNKGYHSM
PTYLNSLNNAILRANLPKSKGNPAAYGI TVTNHPMNKTSASLSLDYLLQGTDVVIAIFII
VAMSFVPASFVVFLVAEKSTKAKHLQFVSGCNPIIYWLANYVWDMLNYLVPATCCVIILFE
VFDLPAYTSPTNFPAVLSLFLLYGWSITPIMYPASFWFEVPSSAYVFLIVINLFIGITAT
VATFLLQLFEHDKDLKVVNSYLKSCFLIFPNYNLGHGLMEMAYNEYINEYYAKIGQFDKM
KSPFEWDIVTRGLVAMAVEGVVGFLLTIMCQYNFLRRPQRMPVSTKPVEDDVDVASERQR
VLRGDADNDMVKIENLTKVYKSRKIGRILAVDRLCLGVRLGECFGLLGVNGAGKTSTFKM
LTGDESTTGGEAFVNGHSVLKELLQVQQOSLGYCPQCDALFDELTAREHLQLY TRLRGISW
KDEARVVKWALEKLELTKYADKPAGTYSGGNKRKLSTAIALIGYPAFIFLDEPTTGMDPK
ARRFLWNLILDLIKTGRSVVLTSHSMEECEALCTRLAIMVNGRLRCLGSIQHLKNRFGDG
YMITVRTKSSQSVKDVVRFFNRNFPEAMLKERHHTKVQYQLKSEHISLAQVFSKMEQVSG
VLGIEDYSVSQTTLDNVFVNFAKKQSDNLEQQETEPPSALQSPLGCLLSLLRPRSAPTEL
RALVADEPEDLDTEDEGLISFEEERAQLSFNTDTLC

140 Axonemal dynein heavy chain DNAHS /:trm|Q8TE73]

SEQ ID NO 140:

>Q8TE73|DYH5 HUMAN Ciliary dynein heavy chain 5 - Homo sapiens (Human).

MFRIGRRQLWKHSVTRVLTQRLKGEKEAKRALLDARHENYLFAIVASCLDLNKTEVEDAIL
EGNQIERIDQLFAVGGLRHLMFYYQDVEEAETGQLGSLGGVNLVSGKIKKPKVFVTEGND
VALTGVCVFFIRTDPSKAITPDNIHQEVSFNMLDAADGGLLNSVRRLLSDIFIPALRATS
HGWGELEGLQDAANIRQEFLSSLEGFVNVLSGAQESLKEKVNLRKCDILELKTLKEPTDY
LTLANNPETLGKIEDCMKVWIKQTEQVLAENNQLLKEADDVGPRAELEHWKKRLSKFNYL
LEQLKSPDVKAVLAVLAAAKSKLLKTWREMDIRITDATNEAKDNVKYLYTLEKCCDPLYS
SDPLSMMDAIPTLINATIKMIYSISHYYNTSEKITSLEFVKVTNQIISACKAYITNNGTASI
WNQPODVVEEKILSAIKLKQEYQLCFHKTKQKLKONPNAKQFDFSEMY IFGKFETFHRRL
AKIIDIFTTLKTYSVLQDSTIEGLEDMATKYQGIVATIKKKEYNFLDQRKMDFDQDYEEF
CKQTNDLHNELRKFMDVTFAKIONTNQALRMLKKFERLNIPNLGIDDKYQLILENYGADI
DMISKLYTKQKYDPPLARNQPPIAGKILWARQLFHRIQQPMQLFQQHPAVLSTAEAKPIT
RSYNRMAKVLLEFEVLFHRAWLRQIEEIHVGLEASLLVKAPGTGELFVNFDPQILILFRE
TECMAQMGLEVSPLATSLFQKRDRYKRNFSNMKMMLAEYQRVKSKIPAAIEQLIVPHLAK
VDEALOPGLAALTWTSLNIEAYLENTFAKIKDLELLLDRVNDLIEFRIDAILEEMSSTPL
COLPQEEPLTCEEFLOMTKDLCVNGAQILHFKSSLVEEAVNELVNMLLDVEVLSEEESEK
ISNENSVNYKNESSAKREEGNFDTLTSSINARANALLLTTVTRKKKETEMLGEEARELLS
HFNHONMDALLKVTRNTLEAIRKRIHSSHTINFRDSNSASNMKONSLPIFRASYTLAIPN
IVMAPALEDVQQTLNKAVECIISVPKGVROWSSELLSKKKIQERKMAALQSNEDSDSDVE
MGENELQDTLEIASVNLPIPVQTKNYYKNVSENKEIVKLVSVLSTIINSTKKEVITSMDC
FKRYNHIWQKGKEEAIKTFITQSPLLSEFESQILYFONLEQEINAEPEYVCVGSIALYTA
DLKFALTAETKAWMVVIGRHCNKKYRSEMENIFMLIEEFNKKLNRPIKDLDDIRIAMAAL
KEIREEQISIDFQVGPIEESYALLNRYGLLIAREEIDKVDTLHYAWEKLLARAGEVQNKL
VSLOPSFKKELISAVEVFLODCHQFYLDYDLNGPMASGLKPQEASDRLIMFQONQFDNIYR
KYITYTGGEELFGLPATQYPQLLEIKKQLNLLOKIYTLYNSVIETVNSYYDILWSEVNIE
KINNELLEFQNRCRKLPRALKDWQAFLDLKKIIDDFSECCPLLEYMASKAMMERHWERIT
TLTGHSLDVGNESFKLRNIMEAPLLKYKEEIEDICISAVKERDIEQKLKQVINEWDNKTF
TFGSFKTRGELLLRGDSTSEIIANMEDSLMLLGSLLSNRYNMPFKAQIQKWVQYLSNSTD
ITESWMTVONLWIYLEAVEVGGDIAKQLPKEAKRFSNIDKSWVKIMTRAHEVPSVVQCCV
GDETLGQLLPHLLDQLEICQKSLTGYLEKKRLCFPRFFFVSDPALLEILGQASDSHTIQA
HLLNVFDNIKSVKFHEKIYDRILSISSQEGETIELDKPVMAEGNVEVWLNSLLEESQSSL
HLVIRQAAANIQETGFQLTEFLSSFPAQVGLLGIQMIWTRDSEEALRNAKFDKKIMOKTN
QAFLELLNTLIDVTTRDLSSTERVKYETLITIHVHQRDIFDDLCHMHIKSPMDFEWLKQC
RFYFNEDSDKMMIHITDVAFIYQONEFLGCTDRLVITPLTDRCYITLAQALGMSMGGAPAG
PAGTGKTETTKDMGRCLGKYVVVENCSDOMDFRGLGRIFKGLAQSGSWGCFDEFNRIDLP
VLSVAAQQISIILTCKKEHKKSFIFTDGDNVTMNPEFGLFLTMNPGYAGRQELPENLKIN
FRSVAMMVPDRQIIIRVKLASCGFIDNVVLARKFFTLYKLCEEQLSKQVHYDFGLRNILS
VLRTLGAAKRANPMDTESTIVMRVLRDMNLSKLIDEDEPLFLSLIEDLFPNILLDKAGYP
ELEAAISRQVEEAGLINHPPWKLKVIQLFETOQRVRHGMMTLGPSGAGKTTCIHTLMRAMT
DCGKPHREMRMNPKAITAPQMFGRLDVATNDWTDGIFSTLWRKTLRAKKGEHIWIILDGP
VDAIWIENLNSVLDDNKTLTLANGDRIPMAPNCKIIFEPHNIDNASPATVSRNGMVEMSS
SILDWSPILEGFLKKRSPQEAEILRQLYTESFPDLYRFCIQNLEYKMEVLEAFVITQSIN
MLOGLIPLKEQGGEVSQAHLGRLFVFALLWSAGAALELDGRRRLELWLRSRPTGTLELPP
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PAGPGDTAFDYYVAPDGTWTHWNTRTQEYLYPSDTTPEYGSILVPNVDNVRTDFLIQTIA
KQGKAVLLIGEQGTAKTVIIKGFMSKYDPECHMIKSLNFSSATTPLMFQRTIESYVDKRM
GTTYGPPAGKKMTVFIDDVNMPIINEWGDQVTNEIVRQLMEQNGFYNLEKPGEFTSIVDI
QFLAAMIHPGGGRNDIPQRLKRQFSIFNCTLPSEASVDKIFGVIGVGHYCTQRGFSEEVR
DSVTKLVPLTRRLWOMTKIKMLPTPAKFHYVENLRDLSRVWQGMLNTTSEVIKEPNDLLK
LWKHECKRVIADREFTVSSDVTWFDKALVSLVEEEFGEEKKLLVDCGIDTYFVDFLRDAPE
AAGETSEEADAETPKIYEPIESFSHLKERLNMFLQLYNESIRGAGMDMVFFADAMVHLVK
ISRVIRTPQGNALLVGVGGSGKQSLTRLASFIAGYVSFQITLTRSYNTSNLMEDLKVLYR
TAGQQGKGITFIFTDNEIKDESFLEYMNNVLSSGEVSNLFARDEIDEINSDLASVMKKEF
PRCLPTNENLHDYFMSRVRONLHIVLCFSPVGEKFRNRALKFPALISGCTIDWESRWPKD
ALVAVSEHFLTSYDIDCSLEIKKEVVQCMGSFQDGVAEKCVDYFQRFRRSTHVTPKSYLS
FIQGYKFIYGEKHVEVRTLANRMNTGLEKLKEASESVAALSKELEAKEKELQVANDKADM
VLKEVTMKAQAAEKVKAEVQKVKDRAQAIVDSISKDKAIAEEKLEAAKPALEEAEAALQT
IRPSDIATVRTLGRPPHLIMRIMDCVLLLFQRKVSAVKIDLEKSCTMPSWQESLKLMTAG
NFLONLOQFPKDTINEEVIEFLSPYFEMPDYNIETAKRVCGNVAGLCSWTKAMASFFSIN
KEVLPLKANLVVQENRHLLAMQDLOKAQAELDDKQAELDVVQAEYEQAMTEKQTLLEDAE
RCRHKMQTASTLISGLAGEKERWTEQSQEFAAQTKRLVGDVLLATAFLSYSGPFNQEFRD
LLLNDWRKEMKARKIPFGKNLNLSEMLIDAPTISEWNLQGLPNDDLSIQNGIIVTKASRY
PLLIDPQTQGKIWIKNKESRNELQITSLNHKYFRNHLEDSLSLGRPLLIEDVGEELDPAL
DNVLERNFIKTGSTFKVKVGDKEVDVLDGFRLYITTKLPNPAYTPEISARTSIIDFTVTM
KGLEDQLLGRVILTEKQELEKERTHLMEDVTANKRRMKELEDNLLYRLTSTQGSLVEDES
LIVVLSNTKRTAEEVTQKLEISAETEVQINSAREEYRPVATRGSILYFLITEMRLVNEMY
QTSLRQFLGLFDLSLARSVKSPITSKRIANIIEHMTYEVYKYAARGLYEEHKFLFTLLLT
LKIDIQRNRVKHEEFLTLIKGGASLDLKACPPKPSKWILDITWLNLVELSKLRQFSDVLD
QISRNEKMWKIWFDKENPEEEPLPNAYDKSLDCFRRLLLIRSWCPDRTIAQARKYIVDSM
GEKYAEGVILDLEKTWEESDPRTPLICLLSMGSDPTDSITIALGKRLKIETRYVSMGQGQE
VHARKLLQQTMANGGWALLONCHLGLDFMDELMDIIIETELVHDAFRLWMTTEAHKQFPI
TLLOMSIKFANDPPQGLRAGLKRTYSGVSQDLLDVSSGSQWKPMLYAVAFLHSTVQERRK
FGALGWNIPYEFNQADENATVQFIQNHLDDMDVKKGVSWTTIRYMIGEIQYGGRVTDDYD
KRLLNTFAKVWESENMFGPDESFYQGYNIPKCSTVDNYLQYIQSLPAYDSPEVFGLHPNA
DITYQSKLAKDVLDTILGIQPKDTSGGGDETREAVVARLADDMLEKLPPDYVPFEVKERL
QKMGPFQPMNIFLRQEIDRMQRVLSLVRSTLTELKLAIDGTI IMSENLRDALDCMFDARI
PAWWKKASWISSTLGFWFTELIERNSQFTSWVEFNGRPHCFWMTGFFNPQGFLTAMRQEIT
RANKGWALDNMVLCNEVTKWMKDDISAPPTEGVYVYGLYLEGAGWDKRNMKLIESKPKVL
FELMPVIRIYAENNTLRDPREFYSCPIYKKPVRTDLNYIAAVDLRTAQTPEHWVLRGVALL
CDVK

141 Beta-catenin (PR0O2286) /:spt|P35222|

SEQ ID NO 141:

>P35222|CTNB1_HUMAN Catenin beta-1 - Homo sapiens (Human).
MATQADLMELDMAMEPDRKAAVSHWQQOQSYLDSGIHSGATTTAPSLSGKGNPEEEDVDTS
QVLYEWEQGFSQSFTQEQVADIDGQYAMTRAQRVRAAMFPETLDEGMQIPSTQFDAAHPT
NVORLAEPSOMLKHAVVNLINYQODDAELATRAIPELTKLLNDEDQVVVNKAAVMVHQLSK
KEASRHAIMRSPOMVSAIVRTMONTNDVETARCTAGTLHNLSHHREGLLAIFKSGGIPAL
VKMLGSPVDSVLFYAITTLHNLLLHQEGAKMAVRLAGGLOKMVALLNKTNVKFLAITTDC
LOILAYGNQESKLIILASGGPQALVNIMRTYTYEKLLWTTSRVLKVLSVCSSNKPAIVEA
GGMQOALGLHLTDPSQRLVONCLWTLRNLSDAATKQEGMEGLLGTLVQLLGSDDINVVTCA
AGILSNLTCNNYKNKMMVCQVGGIEALVRTVLRAGDREDITEPAICALRHLTSRHQEAEM
AQNAVRLHYGLPVVVKLLHPPSHWPLIKATVGLIRNLALCPANHAPLREQGAIPRLVQLL
VRAHQDTQRRTSMGGTQQQFVEGVRMEEIVEGCTGALHILARDVHNRIVIRGLNTIPLFV
QLLYSPIENIQRVAAGVLCELAQDKEAAEAIEAEGATAPLTELLHSRNEGVATYAAAVLFE
RMSEDKPQDYKKRLSVELTSSLFRTEPMAWNETADLGLDIGAQGEPLGYRQDDPSYRSFH
SGGYGQDALGMDPMMEHEMGGHHPGADYPVDGLPDLGHAQDLMDGLPPGDSNQLAWFDTD
L

142 BIG3 /:trm|QOULHS|

SEQ ID NO 142:

>Q5TH69 |BIG3 HUMAN Brefeldin A-inhibited guanine nucleotide-exchange

protein 3 - Homo sapiens (Human).
MEEILRKLOKEASGSKYKAIKESCTWALETLGGLDTIVKIPPHVLREKCLLPLQLALESK
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NVKLAQHALAGMQKLLSEERFVSMETDSDEKQLLNQILNAVKVTPSLNEDLQVEVMKVLL
CITYTPTFDLNGSAVLKIAEVCIETYISSCHORSINTAVRATLSQMLSDLTLQLRQRQEN
TIIENPDVPQDFGNQGSTVESLCDDVVSVLTVLCEKLQAAINDSQQLOLLYLECILSVLS
SSSSSMHLHRRFTDLIWKNLCPALIVILGNPIHDKTITSAHTSSTSTSLESDSASPGVSD
HGRGSGCSCTAPALSGPVARTIYYIAAELVRLVGSVDSMKPVLQSLYHRVLLYPPPQHRV
EAIKIMKEILGSPQRLCDLAGPSSTESESRKRSISKRKSHLDLLKLIMDGMTEACIKGGI
EACYAAVSCVCTLLGALDELSQGKGLSEGQVQLLLLRLEELKDGAEWSRDSMEINEADFR
WORRVLSSEHTPWESGNERSLDISISVTTDTGQTTLEGELGQTTPEDHSGNHKNSLKSPA
IPEGKETLSKVLETEAVDQPDVVQRSHTVPYPDITNFLSVDCRTRSYGSRYSESNFSVDD
QDLSRTEFDSCDQYSMAAEKDSGRSDVSDIGSDNCSLADEEQTPRDCLGHRSLRTAALSL
KLLKNQEADQHSARLFIQSLEGLLPRLLSLSNVEEVDTALONFASTFCSGMMHSPGFDGN
SSLSFQMLMNADSLYTAAHCALLLNLKLSHGDYYRKRPTLAPGVMKDFMKQVQTSGVLMV
FSQAWIEELYHQVLDRNMLGEAGYWGSPEDNSLPLITMLTDIDGLESSAIGGQLMASAAT
ESPFAQSRRIDDSTVAGVAFARYILVGCWKNLIDTLSTPLTGRMAGSSKGLAFILGAEGI
KEQNQKERDAICMSLDGLRKAARLSCALGVAANCASALAQMAAASCVQEEKEEREAQEPS
DAITQVKLKVEQKLEQIGKVQGVWLHTAHVLCMEAILSVGLEMGSHNPDCWPHVFRVCEY
VGTLEHNHFSDGASQPPLTISQPQKATGSAGLLGDPECEGSPPEHSPEQGRSLSTAPVVQ
PLSIQDLVREGSRGRASDFRGGSLMSGSSAAKVVLTLSTQADRLFEDATDKLNLMALGGFE
LYQLKKASQSQLFHSVTDTVDYSLAMPGEVKSTQDRKSALHLFRLGNAMLRIVRSKARPL
LHVMRCWSLVAPHLVEAACHKERHVSQKAVSFIHDILTEVLTDWNEPPHFHFNEALFRPF
ERIMQLELCDEDVQDQVVTSIGELVEVCSTQIQSGWRPLEFSALETVHGGNKSEMKEYLVG
DYSMGKGQAPVFDVFEAFLNTDNIQVFANAATSY IMCLMKFVKGLGEVDCKEIGDCAPAP
GAPSTDLCLPALDYLRRCSQLLAKIYKMPLKPIFLSGRLAGLPRRLOQEQSASSEDGIESV
LSDFDDDTGLIEVWIILLEQLTAAVSNCPRQHQPPTLDLLFELLRDVTKTPGPGFGIYAV
VHLLLPVMSVWLRRSHKDHSYWDMASANFKHAIGLSCELVVEHIQSFLHSDIRYESMINT
MLKDLFELLVACVAKPTETISRVGCSCIRYVLVTAGPVFTEEMWRLACCALQDAFSATLK
PVKDLLGCFHSGTESFSGEGCQVRVAAPSSSPSAEAEYWRIRAMAQQVFMLDTQCSPKTP
NNFDHAQSCQLIIELPPDEKPNGHTKKSVSFREIVVSLLSHQVLLONLYDILLEEFVKGP
SPGEEKTIQVPEAKLAGFLRYISMONLAVIFDLLLDSYRTAREFDTSPGLKCLLKKVSGI
GGAANLYRQSAMSEFNIYFHALVCAVLTNQETITAEQVKKVLFEDDERSTDSSQQCSSEDE
DIFEETAQVSPPRGKEKROQWRARMPLLSVQPVSNADWVWLVKRLHKLCMELCNNYIQMHL
DLENCMEEPPIFKGDPFFILPSFQSESSTPSTGGFSGKETPSEDDRSQSREHMGESLSLK
AGGGDLLLPPSPKVEKKDPSRKKEWWENAGNKIYTMAADKTISKLMTEYKKRKQQOHNLSA
FPKEVKVEKKGEPLGPRGQDSPLLOQRPQHLMDQGOMRHSFSAGPELLRQDKRPRSGSTGS
SLSVSVRDAEAQIQAWTNMVLTVLNQIQILPDQTFTALQPAVFPCISQLTCHVTDIRVRQ
AVREWLGRVGRVYDIIV

143 Branching-enzyme interacting dual-specificity protein /:trm|Q96J67|

SEQ ID NO 143:

>Q96J67|Q96J67 HUMAN Branching-enzyme interacting dual-specificity

protein phosphatase BEDP - Homo sapiens (Human).
MAETSLPELGGEDKATPCPSILELEELLRAGKSSCSRVDEVWPNLFIGDAATANNRFELW
KLGITHVLNAAHRGLYCQGGPDFYGSSVSYLGVPAHDLPDFDISAYFSSAADFIHRALNT
PGAKVLVHCVVGVSRSATLVLAYILMLHQRLSLRQAVITVRQHRWVFPNRGFLHQLCRLDQ
QLRGAGQS

144 Carboxypeptidase D precursor (gpl180) /:spt|075976|

SEQ ID NO 144:

>075976 |CBPD HUMAN Carboxypeptidase D - Homo sapiens (Human).
MASGRDERPPWRLGRLLLLMCLLLLGSSARAAHIKKAEATTTTTSAGAEAAEGQFDRYYH
EEELESALREAAAAGLPGLARLFSIGRSVEGRPLWVLRLTAGLGSLIPEGDAGPDAAGPD
AAGPLLPGRPQVKLVGNMHGDETVSRQVLIYLARELAAGYRRGDPRLVRLLNTTDVYLLP
SLNPDGFERAREGDCGFGDGGPSGASGRDNSRGRDLNRSFPDQFSTGEPPALDEVPEVRA
LIEWIRRNKFVLSGNLHGGSVVASYPFDDSPEHKATGIYSKTSDDEVFKYLAKAYASNHP
IMKTGEPHCPGDEDETFKDGITNGAHWYDVEGGMQODYNYVWANCFEITLELSCCKYPPAS
OLRQEWENNRESLITLIEKVHIGVKGFVKDSITGSGLENATISVAGINHNITTGREGDFY
RLLVPGTYNLTVVLTGYMPLTVTNVVVKEGPATEVDFSLRPTVTSVIPDTTEAVSTASTV
AIPNILSGTSSSYQPIQPKDFHHHHFPDMEIFLRRFANEYPNITRLYSLGKSVESRELYV
MEISDNPGVHEPGEPEFKYIGNMHGNEVVGRELLLNLIEYLCKNFGTDPEVTDLVHNTRI
HLMPSMNPDGYEKSQEGDSISVIGRNNSNNFDLNRNFPDQFVQITDPTQPETIAVMSWMK
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SYPFVLSANLHGGSLVVNYPFDDDEQGLATYSKSPDDAVFQQIALSYSKENSQMFQGRPC
KNMYPNEYFPHGITNGASWYNVPGGMQDWNYLQTNCFEVTIELGCVKYPLEKELPNFWEQ
NRRSLIQFMKQVHQGVRGFVLDATDGRGILNATISVAEINHPVTTYKTGDYWRLLVPGTY
KITASARGYNPVTKNVTVKSEGAIQVNFTLVRSSTDSNNESKKGKGASSSTNDASDPTTK
EFETLIKDLSAENGLESLMLRSSSNLALALYRYHSYKDLSEFLRGLVMNYPHITNLTNLG
OSTEYRHIWSLEISNKPNVSEPEEPKIRFVAGIHGNAPVGTELLLALAEFLCLNYKKNPA
VTQLVDRTRIVIVPSLNPDGRERAQEKDCTSKIGQTNARGKDLDTDFTNNASQPETKAII
ENLIQKQDFSLSVALDGGSMLVTYPYDKPVQTVENKETLKHLASLYANNHPSMHMGQPSC
PNKSDENIPGGVMRGAEWHSHLGSMKDYSVTYGHCPEITVYTSCCYFPSAARLPSLWADN
KRSLLSMLVEVHKGVHGEVKDKTGKPISKAVIVLNEGIKVQTKEGGYFHVLLAPGVHNII
AIADGYQQQHSQVFVHHDAASSVVIVFDTDNRIFGLPRELVVTVSGATMSALILTACIIW
CICSIKSNRHKDGFHRLRQHHDEYEDEIRMMSTGSKKSLLSHEFQDETDTEEETLYSSKH

145 Cell cycle checkpoint protein /:trm|O75714|

SEQ ID NO 145:

>075943 |RAD17_HUMAN Cell cycle checkpoint protein RAD17 - Homo sapiens

(Human) .
MSKTFLRPKVSSTKVTDWVDPSFDDFLECSGVSTITATSLGVNNSSHRRKNGPSTLESSR
FPARKRGNLSSLEQIYGLENSKEYLSENEPWVDKYKPETQHELAVHKKKIEEVETWLKAQ
VLERQPKOGGSILLITGPPGCGKTTTLKILSKEHGIQVQEWINPVLPDFQKDDFKGMENT
ESSFHMFPYQSQIAVFKEFLLRATKYNKLOMLGDDLRTDKKIILVEDLPNQFYRDSHTLH
EVLRKYVRIGRCPLIFIISDSLSGDNNQRLLFPKEIQEECSISNISEFNPVAPTIMMKELN
RIVTIEANKNGGKITVPDKTSLELLCOGCSGDIRSAINSLQEFSSSKGENNLRPRKKGMSL
KSDAVLSKSKRRKKPDRVFENQEVQAIGGKDVSLFLFRALGKILYCKRASLTELDSPRLP
SHLSEYERDTLLVEPEEVVEMSHMPGDLENLYLHQNYIDFFMEIDDIVRASEFLSFADIL
SGDWNTRSLLREYSTSIATRGVMHSNKARGYAHCQGGGSSFRPLHKPOQWFLINKKYRENC
LAAKALFPDFCLPALCLOTQLLPYLALLTIPMRNQAQISFIQDIGRLPLKRHFGRLKMEA
LTDREHGMIDPDSGDEAQLNGGHSAEESLGEPTQATVPETWSLPLSONSASELPASQPQP
FSAQGDMEENIIIEDYESDGT

146 CENP-F kinetochore protein (Mitosin) /:spt|P49454|

SEQ ID NO 1l46:

>P49454 |{CENPF_HUMAN Centromere protein F - Homo sapiens (Human).

MSWALEEWKEGLPTRALOKIQELEGQLDKLKKEKQQRQFQLDSLEAALQKQKQKVENEKT
EGTNLKRENQRLMEICESLEKTKQKISHELQVKESQVNFQEGQILNSGKKQIEKLEQELKR
CKSELERSQQAAQSADVSLNPCNTPQKIFTTPLTPSQYYSGSKYEDLKEKYNKEVEERKR
LEAEVKALQAKKASQTLPQATMNHRDIARHQASSSVFSWQQEKTPSHLSSNSQRTPIRRD
FSASYFSGEQEVTPSRSTLQIGKRDANSSFFDNSSSPHLLDQLKAQNQELRNKINELELR
LOGHEKEMKGQVNKFQELQLQLEKAKVELIEKEKVLNKCRDELVRTTAQYDQASTKYTAL
EQKLKKLTEDLSCQRONAESARCSLEQKIKEKEKEFQEELSROQQRSFQTLDQECIQOMKAR
LTQELQQAKNMHNVLQAELDKLTSVKQQLENNLEEFKQKLCRAEQAFQASQIKENELRRS
MEEMKKENNLLKSHSEQKAREVCHLEAELKNIKQCLNQSQNFAEEMKAKNTSQETMLRDL
QEKINQQENSLTLEKLKLAVADLEKQRDCSQDLLKKREHHIEQLNDKLSKTEKESKALLS
ALELKKKEYEELKEEKTLFSCWKSENEKLLTOMESEKENLQSKINHLETCLKTQQIKSHE
YNERVRTLEMDRENLSVEIRNLHNVLDSKSVEVETQKLAYMELQQKAEFSDQKHQKEIEN
MCLKTSQLTGQVEDLEHKLQLLSNEIMDKDRCYQDLHAEYESLRDLLKSKDASLVTNEDH
QRSLLAFDQQPAMHHSFANIIGEQGSMPSERSECRLEADQSPKNSAILONRVDSLEFSLE
SQKQMNSDLQKQCEELVQIKGEIEENLMKAEQMHQSFVAETSQRISKLQEDTSAHONVVA
ETLSALENKEKELQLLNDKVETEQAEIQELKKSNHLLEDSLKELQLLSETLSLEKKEMSS
ITSLNKREIEELTQENGTLKEINASLNQEKMNLIQKSESFANYIDEREKSISELSDQYKQ
EKLILLORCEETGNAYEDLSQKYKAAQEKNSKLECLLNECTSLCENRKNELEQLKEAFAK
EHQEFLTKLAFAEERNONLMLELETVQQALRSEMTDNONNSKSEAGGLKQEIMTLKEEQN
KMOKEVNDLLQENEQLMKVMKTKHECONLESEPTRNSVKERESERNQCNFKPQMDLEVKE
ISLDSYNAQLVQLEAMLRNKELKLQESEKEKECLOQHELQTIRGDLETSNLODMQSQEISG
LKDCEIDAEEKYISGPHELSTSQONDNAHLQCSLOTTMNKLNELEKICEILQAEKYELVTE
LNDSRSECITATRKMAEEVGKLLNEVKILNDDSGLLHGELVEDIPGGEFGEQPNEQHPVS
LAPLDESNSYEHLTLSDKEVQMHFAELQEKFLSLQSEHKILHDQHCOMSSKMSELQTYVD
SLKAENLVLSTNLRNFQGDLVKEMQLGLEEGLVPSLSSSCVPDSSSLSSLGDSSEFYRALL
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EQTGDMSLLSNLEGAVSANQCSVDEVFCSSLQTYVDSLKAENLVLSTNLRNFQGDLVKEM
QLGLEEGLVPSLSSSCVPDSSSLSSLGDSSFYRALLEQTGDMSLLSNLEGVVSANQCSVD
EVFCSSLOEENLTRKETPSAPAKGVEELESLCEVYRQSLEKLEEKMESQGIMKNKEIQEL
EQLLSSERQELDCLRKQYLSENEQWQQOKLTSVTLEMESKLAAEKKQTEQLSLELEVARLQ
LOGLDLSSRSLLGIDTEDAIQGRNESCDISKEHTSETTERTPKHDVHQICDKDAQQDLNL
DIEKITETGAVKPTGECSGEQSPDTNYEPPGEDKTQGSSECISELSFSGPNALVPMDFLG
NQEDIHNLQLRVKETSNENLRLLHVIEDRDRKVESLLNEMKELDSKLHLQEVQLMTKIEA
CIELEKIVGELKKENSDLSEKLEYFSCDHQELLQRVETSEGLNSDLEMHADKSSREDIGD
NVAKVNDSWKERFLDVENELSRIRSEKASIEHEALYLEADLEVVQTEKLCLEKDNENKQK
VIVCLEEELSVVTSERNQLRGELDTMSKKTTALDQLSEKMKEKTQELESHQSECLHCIQV
AEAEVKEKTELLQTLSSDVSELLKDKTHLOEKLQSLEKDSQALSLTKCELENQIAQLNKE
KELLVKESESLQARLSESDYEKLNVSKALEAALVEKGEFALRLSSTQEEVHQLRRGIEKL
RVRIEADEKKQLHIAEKLKERERENDSLKDKVENLERELOQMSEENQELVILDAENSKAEV
ETLKTQIEEMARSLKVFELDLVTLRSEKENLTKQIQEKQGQLSELDKLLSSFKSLLEEKE
QAEIQIKEESKTAVEMLONQLKELNEAVAALCGDQEIMKATEQSLDPPIEEEHQLRNSIE
KLRARLEADEKKQLCVLOQLKESEHHADLLKGRVENLERELEIARTNQEHAALEAENSKG
EVETLKAKIEGMTQSLRGLELDVVTIRSEKENLTNELQKEQERISELEIINSSFENILQE
KEQEKVQMKEKSSTAMEMLQTQLKELNERVAALHNDQEACKAKEQNLSSQVECLELEKAQ
LLQGLDEAKNNYIVLQSSVNGLIQEVEDGKQKLEKKDEEISRLKNQIQDQEQLVSKLSQV
EGEHQLWKEQONLELRNLTVELEQKIQVLQSKNASLQDTLEVLQSSYKNLENELELTKMDK
MSFVEKVNKMTAKETELQREMHEMAQKTAELQEELSGEKNRLAGELQLLLEEIKSSKDQL
KELTLENSELKKSLDCMHKDQVEKEGKVREEIAEYQLRLHEAEKKHQALLLDTNKQYEVE
IQTYREKLTSKEECLSSQKLEIDLLKSSKEELNNSLKATTQILEELKKTKMDNLKYVNQL
KKENERAQGKMKLLIKSCKQLEEEKEILQKELSQLQAAQEKQKTGTVMDTKVDELTTEIK
ELKETLEEKTKEADEYLDKYCSLLISHEKLEKAKEMLETQVAHLCSQQSKQDSRGSPLLG
PVVPGPSPIPSVTEKRLSSGONKASGKRQRSSGIWENGRGPTPATPESFSKKSKKAVMSG
IHPAEDTEGTEFEPEGLPEVVKKGFADIPTGKTSPYILRRTTMATRTSPRLAAQKLALSP
LSLGKENLAESSKPTAGGSRSQKVKVAQRSPVDSGTILREPTTKSVPVNNLPERSPTDSP
REGLRVKRGRLVPSPKAGLESNGSENCKVQ

PCT/US2007/077250

147 CH-TOG protein /:sptjQ14008|

SEQ ID NO 147:

>Q14008 | CKAP5_ HUMAN Cytoskeleton-associated protein 5 - Homo
(Human) .
MGDDSEWLKLPVDQKCEHKLWKARLSGYEEALKIFQKIKDEKSPEWSKFLGLIKKFVTDS
NAVVQLKGLEAALVYVENAHVAGKTTGEVVSGVVSKVFNQPKAKAKELGIEICLMYIEIE
KGEAVQEELLKGLDNKNPKIIVACIETLRKALSEFGSKIILLKPIIKVLPKLFESREKAV
RDEAKLIAVEIYRWIRDALRPPLONINSVQLKELEEEWVKLPTSAPRPTRFLRSQQELEA
KLEQQQSAGGDAEGGGDDGDEVPQIDAYELLEAVEILSKLPKDFYDKIEAKKWQERKEAL
ESVEVLIKNPKLEAGDYADLVKALKKVVGKDTNVMLVALAAKCLTGLAVGLRKKFGQYAG
HVVPTILEKFKEKKPQVVQALQEAIDAIFLTTTLONISEDVLAVMDNKNPTIKQQTSLFI
ARSFRHCTASTLPKSLLKPFCAALLKHINDSAPEVRDAAFEALGTALKVVGEKAVKPFLA
DVDKLKLDKIKECSEKVELIHGKKAGLAADKKEFKPLPGRTAASGAAGDKDTKDISAPKP
GPLKKAPAAKAGGPPKKGKPAAPGGAGNTGTKNKKGLETKEIVEPELSIEVCEEKASAVL
PPTCIQLLDSSNWKERLACMEEFQKAVELMDRTEMPCQALVRMLAKKPGWKETNFQVMQOM
KLHIVALIAQKGNFSKTSAQVVLDGLVDKIGDVKCGNNAKEAMTATAEACMLPWTAEQVV
SMAFSQKNPKNQSETLNWLSNAIKEFGFSGLNVKAFISNVKTALAATNPAVRTAAITLLG
VMYLYVGPSLRMFFEDEKPALLSQIDAEFEKMQGQSPPAPTRGISKHSTSGTDEGEDGDE
PDDGSNDVVDLLPRTEISDKITSELVSKIGDKNWKIRKEGLDEVAGI INDAKFIQPNIGE
LPTALKGRLNDSNKILVQQTLNILQQLAVAMGPNIKQHVKNLGIPIITVLGDSKNNVRAA
ALATVNAWAEQTGMKEWLEGEDLSEELKKENPFLRQELLGWLAEKLPTLRSTPTDLILCV
PHLYSCLEDRNGDVRKKAQDALPFFMMHLGYEKMAKATGKLKPTSKDQVLAMLEKAKVNM
PAKPAPPTKATSKPMGGSAPAKFQPASAPAEDCISSSTEPKPDPKKAKAPGLSSKAKSAQ
GKKMPSKTSLKEDEDKSGPIFIVVPNGKEQRMKDEKGLKVLKWNETTPRDEYIEQLKTQOM
SSCVAKWLQODEMFHSDFQHHNKALAVMVDHLESEKEGVIGCLDLILKWLTLRFFDTNTSV
LMKALEYLKLLFTLLSEEEYHLTENEASSFIPYLVVKVGEPKDVIRKDVRAILNRMCLVY
PASKMFPFIMEGTKSKNSKQRAECLEELGCLVESYGMNVCQPTPGKALKEIAVHIGDRDN
AVRNAALNTIVTVYNVHGDQVFKLIGNLSEKDMSMLEERIKRSAKRPSAAPIKQVEEKPQ
RAQNISSNANMLRKGPAEDMSSKLNQARSMSGHPEAAQMVRREFQLDLDEIENDNGTVRC
EMPELVQHKLDDIFEPVLIPEPKIRAVSPHFDDMHSNTASTINFIISQVASGDINTSIQA
LTQIDEVLRQEDKAEAMSGHIDQFLIATFMQLRLIYNTHMADEKLEKDEIIKLYSCIIGN
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MISLFQIESLAREASTGVLKDLMHGLITLMLDSRIEDLEEGQQVIRSVNLLVVKVLEKSD
QTNILSALLVLLQDSLLATASSPKFSELVMKCLWRMVRLLPDTINSINLDRILLDIHIFM
KVFPKEKLKQCKSEFPIRTLKTLLHTLCKLKGPKILDHLTMIDNKNESELEAHLCRMMKH
SMDQTGSKSDKETEKGASRIDEKSSKAKVNDFLAEIFKKIGSKENTKEGLAELYEYKKKY
SDADIEPFLKNSSQFFQSYVERGLRVIEMEREGKGRISTSTGISPQMEVTCVPTPTSTVS
SIGNTNGEEVGPSVYLERLKILRQRCGLDNTKQDDRPPLTSLLSKPAVPTVASSTDMLHS
KLSQLRESREQHQHSDLDSNQTHSSGTVTSSSSTANIDDLKKRLERIKSSRK

148 Clathrin heavy chain 1 (CLH-17) /:spt|Q00610)

SEQ ID NO 148:

>Q00610|CLH1_HUMAN Clathrin heavy chain 1 - Homo sapiens (Human).

MAQILPIRFQEHLOQLONLGINPANIGFSTLTMESDKFICIREKVGEQAQVVIIDMNDPSN
PIRRPISADSAIMNPASKVIALKAGKTLQIFNIEMKSKMKAHTMTDDVTFWKWISLNTVA
LVTDNAVYHWSMEGESQPVKMEFDRHSSLAGCQIINYRTDAKQKWLLLTGISAQQNRVVGA
MOLYSVDRKVSQPIEGHAASFAQFKMEGNAEESTLFCFAVRGQAGGKLHIIEVGTPPTGN
QPFPKKAVDVFFPPEAQNDFPVAMQISEKHDVVFLITKYGYIHLYDLETGTCIYMNRISG
ETIFVTAPHEATAGI IGVNRKGOVLSVCVEEENIIPYITNVLONPDLALRMAVRNNLAGA
EELFARKFNALFAQGNYSEAAKVAANAPKGILRTPDTIRRFQSVPAQPGQTSPLLQYFGI
LLDQGQLNKYESLELCRPVLQQGRKQLLEKWLKEDKLECSEELGDLVKSVDPTLALSVYL
RANVPNKVIQCFAETGQVQKIVLYAKKVGYTPDWIFLLRNVMRISPDQGQOQFAQMLVQDE
EPLADITQIVDVFMEYNLIQQCTAFLLDALKNNRPSEGPLQTRLLEMNLMHAPQVADAIL
GNQMFTHYDRAHIAQLCEKAGLLOQRALEHFTDLYDIKRAVVHTHLLNPEWLVNYFGSLSV
EDSLECLRAMLSANIRQONLQICVQVASKYHEQLSTQSLIELFESFKSFEGLFYFLGSIVN
FSQDPDVHFKYIQAACKTGQIKEVERICRESNCYDPERVKNFLKEAKLTDQLPLIIVCDR
FDEFVHDLVLYLYRNNLOQKYIEIYVQKVNPSRLPVVIGGLLDVDCSEDVIKNLILVVRGQF
STDELVAEVEKRNRLKLLLPWLEARIHEGCEEPATHNALAKIYIDSNNNPERFLRENPYY
DSRVVGKYCEKRDPHLACVAYERGQCDLELINVCNENSLFKSLSRYLVRRKDPELWGSVL
LESNPYRRPLIDQVVQTALSETQDPEEVSVTVKAFMTADLPNELIELLEKIVLDNSVFSE
HRNLONLLILTAIKADRTRVMEYINRLDNYDAPDIANIAISNELFEEAFAIFRKFDVNTS
AVQVLIEHIGNLDRAYEFAERCNEPAVWSQLAKAQLOKGMVKEAIDSYIKADDPSSYMEV
VOAANTSGNWEELVKYLOMARKKARESYVETELIFALAKTNRLAELEEFINGPNNAHIQQ
VGDRCYDEKMYDAAKLLYNNVSNFGRLASTLVHLGEYQAAVDGARKANSTRTWKEVCFAC
VDGKEFRLAQMCGLHIVVHADELEELINYYQDRGYFEELITMLEAALGLERAHMGMFTEL
AILYSKFKPOKMREHLELFWSRVNIPKVLRAAEQAHLWAELVFLYDKYEEYDNATIITMMN
HPTDAWKEGQFKDIITKVANVELYYRAIQFYLEFKPLLLNDLLMVLSPRLDHTRAVNYFES
KVKQLPLVKPYLRSVQNHNNKSVNESLNNLFITEEDYQALRTSIDAYDNFDNISLAQRLE
KHELIEFRRIAAYLFKGNNRWKQSVELCKKDSLYKDAMQYASESKDTELAEELLQWFLQE
EKRECFGACLFTCYDLLRPDVVLETAWRHNIMDFAMPYFIQVMKEYLTKVDKLDASESLR
KEEEQATETQPIVYGQPQLMLTAGPSVAVPPOQAPFGYGYTAPPYGQPQPGFGYSM

149 Dedicator of cytokinesis protein 1 /:sptjQ1418S5|

SEQ ID NO 149:

>014185|DOCK1_HUMAN Dedicator of cytokinesis protein 1 - Homo sapiens

(Human) .

MTRWVPTKREEKYGVAFYNYDARGADELSLQIGDTVHILETYEGWYRGYTLRKKSKKGIF
PASYIHLKEAIVEGKGQHETVIPGDLPLIQEVTTTLREWSTIWRQLYVQDNREMFRSVRH
MIYDLIEWRSQILSGTLPQDELKELKKKVTAKIDYGNRILDLDLVVRDEDGNILDPELTS
TISLFRAHEIASKQVEERLQEEKSQKONIDINRQAKFAATPSLALFVNLKNVVCKIGEDA
EVIMSLYDPVESKFISENYLVRWSSSGLPKDIDRLHNLRAVFTDLGSKDLKREKISFVCQ
IVRVGRMELRDNNTRKLTSGLRRPFGVAVMDVTDI INGKVDDEDKQHFIPFQPVAGENDFE
LOTVINKVIAAKEVNHKGOGLWVTLKLLPGDIHQIRKEFPHLVDRTTAVARKTGFPEI IM
PGDVRNDIYVTLVQGDEFDKGSKTTAKNVEVTVSVYDEDGKRLEHVIFPGAGDEAISEYKS
VIYYQVKQPRWFETVKVAIPIEDVNRSHLRFTFRHRSSQDSKDKSEKIFALAFVKLMRYD
GTTLRDGEHDLIVYKAEAKKLEDAATYLSLPSTKAELEEKGHSATGKSMQSLGSCTISKD
SFQISTLVCSTKLTONVDLLGLLKWRSNTSLLQONLRQLMKVDGGEVVKFLODTLDALFEN
IMMENSESETFDTLVFDALVFIIGLIADRKFQHFNPVLETYIKKHFSATLAYTKLTKVLK
NYVDGAEKPGVNEQLYKAMKALESIFKFIVRSRILFNQLYENKGEADFVESLLQLFRSIN
DMMSSMSDQTVRVKGAALKYLPTIVNDVKLVEFDPKELSKMFTEFILNVPMGLLTIQKLYC
LIEIVHSDLFTQHDCREILLPMMTDQLKYHLERQEDLEACCQLLSHILEVLYRKDVGPTQ
RHVQIIMEKLLRTVNRTVISMGRDSELIGNFVACMTAILRQMEDYHYAHLIKTFGKMRTD
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VVDFLMETFIMFKNLIGKNVYPFDWVIMNMVONKVFLRAINQYADMLNKKFLDQANFELQ
LWNNYFHLAVAFLTQESLQLENFSSAKRAKILNKYGDMRRQIGFEIRDMWYNLGQHKIKE
IPEMVGPILEMTLIPETELRKATIPIFFDMMOCEFHSTRSFOQMFENEIITKLDHEVEGGR
GDEQYKVLFDKILLEHCRKHKYLAKTGETFVKLVVRLMERLLDYRTIMHDENKENRMSCT
VNVLNFYKEIEREEMYIRYLYKLCDLHKECDNYTEAAYTLLLHAKLLKWSEDVCVAHLTQ
RDGYQATTQGQLKEQLYQEI IHYFDKGKMWEEAIALGKELAEQYENEMFDYEQLSELLKK
QAQFYENIVKVIRPKPDYFAVGYYGQGFPTFLRGKVFIYRGKEYERREDFEARLLTQFPN
AEKMKTTSPPGDDIKNSPGQYIQCFTVKPKLDLPPKFHRPVSEQIVSFYRVNEVQRFEYS
RPIRKGEKNPDNEFANMWIERTIYTTAYKLPGILRWFEVKSVEMVEISPLENAIETMQLT
NDKINSMVQQHLDDPSLPINPLSMLLNGIVDPAVMGGFANYEKAFFTDRYLQEHPEAHEK
TEKLKDLIAWQIPFLAEGIRIHGDKVTEALRPFHERMEACFKQLKEKVEKEYGVRIMPSS
LDDRRGSRPRSMVRSFTMPSSSRPLSVASVSSLSSDSTPSRPGSDGFALEPLLPKKMHSR
SQDKLDKDDLEKEKKDKKKEKRNSKHQEIFEKEFKPTDISLQQSEAVILSETISPLRPQR
PKSQVMNVIGSERRFSVSPSSPSSQQTPPPVTPRAKLSFSMQSSLELNGMTGADVADVPP
PLPLKGSVADYGNLMENQDLLGSPTPPPPPPHQRHLPPPLPSKTPPPPPPKTTRKQTSVD
SGIVQ

150 Desmoglein 2 precursor (HDGC) /
SEQ ID NO 150:
>Q14126|DSG2_HUMAN Desmoglein~2 - Homo sapiens {(Human).
MARSPGRAYALLLLLICEFNVGSGLHLOVLSTRNENKLLPKHPHLVRQKRAWITAPVALRE
GEDLSKKNPIAKIHSDLAEERGLKITYKYTGKGITEPPFGIFVFNKDTGELNVTSILDRE
ETPFFLLTGYALDARGNNVEKPLELRIKVLDINDNEPVFTQDVFVGSVEELSAAHTLVMK
INATDADEPNTLNSKISYRIVSLEPAYPPVFYLNKDTGEIYTTSVTLDREEHSSYTLTVE
ARDGNGEVTDKPVKQAQVQIRILDVNDNIPVVENKVLEGMVEENQVNVEVTRIKVEDADE
IGSDNWLANFTFASGNEGGYFHIETDAQTNEGIVTLIKEVDYEEMKNLDFSVIVANKAAF
HKSIRSKYKPTPIPIKVKVKNVKEGIHFKSSVISIYVSESMDRSSKGQIIGNFQAFDEDT
GLPAHARYVKLEDRDNWISVDSVTSEIKLAKLPDFESRYVONGTYTVKIVAISEDYPRKT
ITGTVLINVEDINDNCPTLIEPVQTICHDAEYVNVTAEDLDGHPNSGPFSFSVIDKPPGM
AEKWKIARQESTSVLLQQSEKKLGRSEIQFLISDNQGFSCPEKQVLTLTVCECLHGSGCR
EAQHDSYVGLGPAAIALMILAFLLLLLVPLLLLMCHCGKGAKGFTPIPGTIEMLHPWNNE
GAPPEDKVVPSFLPVDQGGSLVGRNGVGGMAKEATMKGSSSASIVKGQHEMSEMDGRWEE
HRSLLSGRATQFTGATGAIMTTETTKTARATGASRDMAGAQAAAVALNEEFLRNYFTDKA
ASYTEEDENHTAKDCLLVYSQEETESLNASIGCCSFIEGELDDRFLDDLGLKFKTLAEVC
LGOKIDINKEIEQRQKPATETSMNTASHSLCEQTMVNSENTYSSGSSFPVPKSLQEANAE
KVTQEIVTERSVSSRQAQKVATPLPDPMASRNVIATETSYVTGSTMPPTTVILGPSQPQS
LIVTERVYAPASTLVDQPYANEGTVVVTERVIQPHGGGSNPLEGTQHLQDVPYVMVRERE
SFLAPSSGVQPTLAMPNIAVGONVTVTERVLAPASTLQOSSYQIPTENSMTARNTTVSGAG
VPGPLPDFGLEESGHSNSTITTSSTRVTKHSTVQHSYS

151 DNA ligase III (Polydeoxyribonucleotide synthaselll) /
SEQ ID NO 151:
>P49916|DNL3_HUMAN DNA ligase 3 - Homo sapiens (Human).
MAEQRFCVDYAKRGTAGCKKCKEKIVKGVCRIGKVVPNPFSESGGDMKEWYHIKCMFEKL
ERARATTKKIEDLTELEGWEELEDNEKEQITQHIADLSSKAAGTPKKKAVVQAKLTTTGQ
VTSPVKGASFVTSTNPRKFSGFSAKPNNSGEAPSSPTPKRSLSSSKCDPRHKDCLLREFR
KLCAMVADNPSYNTKTQI IQDFLRKGSAGDGFHGDVYLTVKLLLPGVIKTVYNLNDKQIV
KLFSRIFNCNPDDMARDLEQGDVSETIRVFFEQSKSFPPAAKSLLTIQEVDEFLLRLSKL
TKEDEQQQALQDIASRCTANDLKCIIRLIKHDLKMNSGAKHVLDALDPNAYEAFKASRNL
QDVVERVLHNAQEVEKEPGORRALSVQASLMTPVQPMLAEACKSVEYAMKKCPNGMFSEI
KYDGERVQVHKNGDHFSYFSRSLKPVLPHKVAHFKDYIPQAFPGGHSMILDSEVLLIDNK
TGKPLPFGTLGVHKKAAFQDANVCLFVFDCIYFNDVSLMDRPLCERRKFLHDNMVEIPNR
IMFSEMKRVTKALDLADMITRVIQEGLEGLVLKDVKGTYEPGKRHWLKVKKDYLNEGAMA
DTADLVVLGAFYGQGSKGGMMSIFLMGCYDPGSQKWCTVTKCAGGHDDATLARLONELDM
VKISKDPSKIPSWLKVNKIYYPDFIVPDPKKAAVWEITGAEFSKSEAHTADGISIRFPRC
TRIRDDKDWKSATNLPQLKELYQLSKEKADFTVVAGDEGSSTTGGSSEENKGPSGSAVSR
KAPSKPSASTKKAEGKLSNSNSKDGNMQTAKPSAMKVGEKLATKSSPVKVGEKRKAADET
LCQTKVLLDIFTGVRLYLPPSTPDFSRLRRYFVAFDGDLVQEFDMTSATHVLGSRDKNPA
AQQVSPEWIWACIRKRRLVAPC

152 DNA mismatch repair protein Msh3 /
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SEQ ID NO 152:

>P20585|MSH3_HUMAN DNA mismatch repair protein Msh3 - Homo sapiens

(Human) .
MSRRKPASGGLAASSSAPARQAVLSRFFQSTGSLKSTSSSTGAADQVDPGAAARAAAAAAA
AAPPAPPAPAFPPQLPPHVATEIDRRKKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSE
PKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDISLLHAKNA
VSSEDSKRQINQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMK
QOHKDAVLCVECGYKYRFFGEDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAK
GYKVGVVKQTETAALKAIGDNRSSLFSRKLTALYTKSTLIGEDVNPLIKLDDAVNVDEIM
TDTSTSYLLCISENKENVRDKKKGNIFIGIVGVQPATGEVVFDSFODSASRSELETRMSS
LOPVELLLPSALSEQTEALIHRATSVSVQDDRIRVERMDNIYFEYSHAFQAVTEFYAKDT
VDIKGSQIISGIVNLEKPVICSLAAIIKYLKEFNLEKMLSKPENFKQLSSKMEFMTINGT
TLRNLEILONQTDMKTKGSLLWVLDHTKTSFGRRKLKKWVTQPLLKLREINARLDAVSEV
LHSESSVFGQIENHLRKLPDIERGLCSIYHKKCSTQEFFLIVKTLYHLKSEFQATTIPAVN
SHIQSDLLRTVILEIPELLSPVEHYLKILNEQAAKVGDKTELFKDLSDFPLIKKRKDEIQ
GVIDEIRMHLQEIRKILKNPSAQYVTVSGQEFMIEIKNSAVSCIPTDWVKVGSTKAVSRE
HSPFIVENYRHLNQLREQLVLDCSAEWLDFLEKFSEHYHSLCKAVHHLATVDCIFSLAKV
AKQGDYCRPTVQEERKIVIKNGRHPVIDVLLGEQDQYVPNNTDLSEDSERVMIITGPNMG
GKSSYIKQVALITIMAQIGSYVPAEEATIGIVDGIFTRMGAADNIYKGRSTFMEELTDTA
EITRKATSQSLVILDELGRGTSTHDGIAIAYATLEYFIRDVKSLTLFVTHYPPVCELEKN
YSHQVGNYHMGFLVSEDESKLDPGTAEQVPDFVTFLYQITRGIAARSYGLNVAKLADVPG
EILKKAAHKSKELEGLINTKRKRLKYFAKLWTMHNAQDLQKWTEEFNMEETQTSLLH

153 DNA polymerase zeta catalytic subunit (hREV3) /:spt|O60673]

SEQ ID NO 153:

>060673|{DPOLZ HUMAN DNA polymerase zeta catalytic subunit - Homo sapiens

(Human) .

MESVRIVTADYYMASPLOGLDTCQSPLTQAPVKKVPVVRVFGATPAGQKTCLHLHGIFPY
LYVPYDGYGQQPESYLSQMAFSIDRALNVALGNPSSTAQHVFKVSLVSGMPFYGYHEKER
HFMKIYLYNPTMVKRICELLQSGAIMNKFYQPHEAHIPYLLOLFIDYNLYGMNLINLAAV
KFRKARRKSNTLHATGSCKNHLSGNSLADTLFRWEQDEIPSSLILEGVEPQSTCELEVDA
VAADILNRLDIEAQIGGNPGLQAIWEDEKQRRRNRNETSQMSQPESQDHRFVPATESEKK
FOKRLOETILKONDFSVTLSGSVDYSDGSQEFSAELTLHSEVLSPEMLQCTPANMVEVHKD
KESSKGHTRHKVEEALINEEAILNLMENSQTFQPLTQRLSESPVFMDSSPDEALVHLLAG
LESDGYRGERNRMPSPCRSFGNNKYPQONSDDEENEPQIEKEEMELSLVMSQRWDSNIEEH
CAKKRSLCRNTHRSSTEDDDSSSGEEMEWSDNSLLLASLSIPQLDGTADENSDNPLNNEN
SRTHSSVIATSKLSVKPSIFHKDAATLEPSSSAKITFQCKHTSALSSHVLNKEDLIEDLS
QTNKNTEKGLDNSVTSFTNESTYSMKYPGSLSSTVHSENSHKENSKKEILPVSSCESSIF
DYEEDIPSVTRQVPSRKYTNIRKIEKDSPFIHMHRHPNENTLGKNSFNFSDLNHSKNKVS
SEGNEKGNSTALSSLFPSSFTENCELLSCSGENRTMVHSLNSTADESGLNKLKIRYEEFQ
EHKTEKPSLSQQAAHYMFFPSVVLSNCLTRPQKLSPVTYKLQOPGNKPSRLKLNKRKLAGH
QETSTKSSETGSTKDNFIQNNPCNSNPEKDNALASDLTKTTRGAFENKTPTDGFIDCHFG
DGTLETEQSFGLYGNKYTLRAKRKVNYETEDSESSFVTHNSKISLPHPMEIGESLDGTLK
SRKRRKMSKKLPPVIIKYIIINRFRGRKNMLVKLGKIDSKEKQVILTEEKMELYKKLAPL
KDFWPKVPDSPATKYPIYPLTPKKSHRRKSKHKSAKKKTGKQQORTNNENIKRTLSFRKKR
SHAILSPPSPSYNAETEDCDLNYSDVMSKLGFLSERSTSPINSSPPRCWSPTDPRAEEIM
AAAEKEAMLFKGPNVYKKTVNSRIGKTSRARAQIKKSKAKLANPSIVTKKRNKRNQTNKL
VDDGKKKPRAKQKTNEKGTSRKHTTLKDEKIKSQSGAEVKFVLKHONVSEFASSSGGSQL
LFKQKDMPLMGSAVDHPLSASLPTGINAQQKLSGCFSSFLESKKSVDLQTFPSSRDDLHP
SVVCNSIGPGVSKINVQRPHNQSAMFTLKESTLIQKNIFDLSNHLSQVAQNTQISSGMSS
KIEDNANNIQRNYLSSIGKLSEYRNSLESKLDQAYTPNFLHCKDSQQQIVCIAEQSKHSE
TCSPGNTASEESQMPNNCFVTSLRSPIKQIAWEQKQRGFILDMSNFKPERVKPRSLSEAT
SQTKALSQCKNRNVSTPSAFGEGQSGLAVLKELLQKRQQKAQNANTTODPLSNKHQPNKN
ISGSLEHNKANKRTRSVTSPRKPRTPRSTKQKEKIPKLLKVDSLNLONSSQLDNSVSDDS
PIFFSDPGFESCYSLEDSLSPEHNYNFDINTIGQTGFCSFYSGSQFVPADONLPQKFLSD
AVODLFPGQAIEKNEFLSHDNQKCDEDKHHTTDSASWIRSGTLSPEIFEKSTIDSNENRR
HNQWKNSFHPLTTRSNSIMDSFCVQQAEDCLSEKSRLNRSSVSKEVFLSLPQPNNSDWIQ
GHTRKEMGQSLDSANTSFTAILSSPDGELVDVACEDLELYVSRNNDMLTPTPDSSPRSTS
SPSQSKNGSFTPRTANILKPLMSPPSREEIMATLLDHDLSETIYQEPFCSNPSDVPEKPR
EIGGRLLMVETRLANDLAEFEGDFSLEGLRLWKTAFSAMTQONPRPGSPLRSGQGVVNKGS
SNSPKMVEDKKIVIMPCKCAPSRQLVQVWLQAKEEYERSKKLPKTKPTGVVKSAENFSSS
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VNPDDKPVVPPKMDVSPCILPTTAHTKEDVDNSQIALQAPTTGCSQTASESQMLPPVASA
SDPEKDEDDDDNYYISYSSPDSPVIPPWQQPISPDSKALNGDDRPSSPVEELPSLAFENF
LKPIKDGIQKSPCSEPQEPLVISPINTRARTGKCESLCFHSTPIIQRKLLERLPEAPGLS
PLSTEPKTQKLSNKKGSNTDTLRRVLLTQAKNQFAAVNTPQKETSQIDGPSLNNTYGFKV
SIQNLQEAKALHEIQNLTLISVELHARTRRDLEPDPEFDPICALFYCISSDTPLPDTEKT
ELTGVIVIDKDKTVFSQDIRYQTPLLIRSGITGLEVTYAADEKALFHEIANIIKRYDPDI
LLGYEIQMHSWGYLLQRAAALSIDLCRMISRVPDDKIENRFAAERDEYGSYTMSEINIVG
RITLNLWRIMRNEVALTNYTFENVSFHVLHOQRFPLFTFRVLSDWEFDNKTDLYRWKMVDHY
VSRVRGNLOMLEQLDLIGKTSEMARLFGIQFLHVLTRGSQYRVESMMLRIAKPMNY IPVT
PSVQQORSQOMRAPQCVPLIMEPESRFYSNSVLVLDFQSLYPSIVIAYNYCFSTCLGHVENL
GKYDEFKFGCTSLRVPPDLLYQVRHDITVSPNGVAFVKPSVRKGVLPRMLEEILKTRFMV
KQSMKAYKQDRALSRMLDARQLGLKLIANVTFGYTSANFSGRMPCIEVGDSIVHKARETL
ERAIKLVNDTKKWGARVVYGDTDSMFVLLKGATKEQSFKIGQEIAEAVTATNPKPVKLKF
EKVYLPCVLQTKKRYVGYMYETLDQKDPVFDAKGIETVRRDSCPAVSKILERSLKLLEFET
RDISLIKQYVQRQCMKLLEGKASIQDFIFAKEYRGSFSYKPGACVPALELTRKMLTYDRR
SEPQVGERVPYVIIYGTPGVPLIQLVRRPVEVLODPTLRLNATYYITKQILPPLARIFSL
IGIDVFSWYHELPRIHKATSSSRSEPEGRKGTISQYFTTLHCPVCDDLTQHGICSKCRSQ
PQHVAVILNQEIRELERQQEQLVKICKNCTGCFDRHIPCVSLNCPVLFKLSRVNRELSKA
PYLRQLLDQF

154 DNA-binding protein inhibitor ID-3 /:sptjQ02535|

SEQ ID NO 154:

>Q02535|ID3_HUMAN DNA-binding protein inhibitor ID-3 - Homo sapiens

(Human) .
MKALSPVRGCYEAVCCLSERSLAIARGRGKGPAAEEPLSLLDDMNHCYSRLRELVPGVPR
GTQLSQVEILQRVIDYILDLQVVLAEPAPGPPDGPHLPIQTAELAPELVISNDKRSFCH

155 Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase
SEQ ID NO 155:
>P04844 RIB2_HUMAN Dolichyl-diphosphooligosaccharide--protein
glycosyltransferase 63 kDa subunit - Homo sapiens (Human).
MAPPGSSTVFLLALTIIASTWALTPTHYLTKHDVERLKASLDRPFTNLESAFYSIVGLSS
LGAQVPDAKKACTYIRSNLDPSNVDSLFYAAQASQALSGCEISISNETKDLLLAAVSEDS
SVTQIYHAVAALSGFGLPLASQEALSALTARLSKEETVLATVQOALQTASHLSQQADLRSI
VEEIEDLVARLDELGGVYLQFEEGLETTALFVAATYKLMDHVGTEPSIKEDQVIQLMNATI
FSKKNFESLSEAFSVASAAAVLSHNRYHVPVVVVPEGSASDTHEQAILRLQVTNVLSQPL
TQATVKLEHAKSVASRATVLQKTSFTPVGDVFELNFMNVKFSSGYYDFLVEVEGDNRYIA
NTVELRVKISTEVGITNVDLSTVDKDQSIAPKTTRVTYPAKAKGTFIADSHONFALEFFQL
VDVNTGAELTPHQTFVRLHNQKTGQEVVFVAEPDNKNVYKFELDTSERKIEFDSASGTYT
LYLIIGDATLKNPILWNVADVVIKFPEEEAPSTVLSONLFTPKOQEIQHLFREPEKRPPTV
VSNTFTALILSPLLLLFALWIRIGANVSNFTFAPSTIIFHLGHAAMLGLMYVYWTQLNMF
QTLKYLAILGSVTFLAGNRMLAQQAVKRTAH

156 Endoglycan (PODLX2 protein) (vascular) /:trm|Q9NZ53|

SEQ ID NO 156:

>Q9NZ53 | PDXL2_HUMAN Podocalyxin-like protein 2 - Homo sapiens
MGRLLRAARLPPLLSPLLLLLVGGAFLGACVAGSDEPGPEGLTSTSLLDLLLPTGLEPLD
SEEPSETMGLGAGLGAPGSGFPSEENEESRILQPPQYFWEEEEELNDSSLDLGPTADYVE
PDLTEKAGSIEDTSQAQELPNLPSPLPKMNLVEPPWHMPPREEEEEEEEEEEREKEEVEK
QEEEEEEELLPVNGSQEEAKPQVRDFSLTSSSQTPGATKSRHEDSGDQASSGVEVESSMG
PSLLLPSVTPTTVTPGDQDSTSQEAEATVLPAAGLGVEFEAPQEASEEATAGAAGLSGQH
EEVPALPSFPQTTAPSGAEHPDEDPLGSRTSASSPLAPGDMELTPSSATLGQEDLNQOLL
EGQAAEAQSRIPWDSTQVICKDWSNLAGKNYIILNMTENIDCEVFRQHRGPQLLALVEEV
LPRHGSGHHGAWHISLSKPSEKEQHLLMTLVGEQGVVPTQDVLSMLGDIRRSLEEIGIQN
YSTTSSCQARASQVRSDYGTLFVVLVVIGAICIIIIALGLLYNCWQRRLPKLKHVSHGEE
LRFVENGCHDNPTLDVASDSQSEMQEKHPSLNGGGALNGPGSWGALMGGKRDPEDSDVFEFE
EDTHL

157 Ephrin-B3 precursor /:spt|Q15768|
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SEQ ID NO 157:

>Q15768 |[EFNB3_HUMAN Ephrin-B3 - Homo sapiens (Human) .
MGPPHSGPGGVRVGALLLLGVLGLVSGLSLEPVYWNSANKRFQAEGGYVLYPQIGDRLDL
LCPRARPPGPHSSPNYEFYKLYLVGGAQGRRCEAPPAPNLLLTCDRPDLDLRFTIKFQEY
SPNLWGHEFRSHHDYYIIATSDGTREGLESLQGGVCLTRGMKVLLRVGQSPRGGAVPRKP
VSEMPMERDRGAAHSLEPGKENLPGDPTSNATSRGAEGPLPPPSMPAVAGAAGGLALLLL
GVAGAGGAMCWRRRRAKPSESRHPGPGSFGRGGSLGLGGGGGMGPREAEPGELGIALRGG
GAADPPFCPHYEKVSGDYGHPVYIVQDGPPQSPPNIYYKV

158 Epidermal growth factor receptor substrate EPS15R £trm|Q9UBC2|

SEQ ID NO 158:

>Q9UBCZ |[EP15R_HUMAN Epidermal growth factor receptor substrate 15-like 1

- Homo sapiens (Human).

MAAPLIPLSQQIPTGNSLYESYYKQVDPAY TGRVGASEAALFLKKSGLSDIILGKIWDLA
DPEGKGFLDKQGFYVALRLVACAQSGHEVTLSNLNLSMPPPKFHDTSSPLMVTPPSAEAH
WAVRVEEKAKFDGIFESLLPINGLLSGDKVKPVLMNSKLPLDVLGRVWDLSDIDKDGHLD
RDEFAVAMHLVYRALEKEPVPSALPPSLIPPSKRKKTVFPGAVPVLPASPPPKDSLRSTP
SHGSVSSLNSTGSLSPKHSLKQTQPTVNWVVPVADKMRFDEIFLKTDLDLDGYVSGQEVK
EIFMHSGLTONLLAHIWALADTRQTGKLSKDQFALAMYFIQQKVSKGIDPPQVLSPDMVP
PSERGTPGPDSSGSLGSGEFTGVKELDDISQEIAQLQREKYSLEQDIREKEEAIRQKTSE
VQELONDLDRETSSLQELEAQKQDAQDRLDEMDQQKAKLRDMLSDVRQKCQDETQOMISSL
KTQIQSQESDLKSQEDDLNRAKSELNRLQQEETQLEQSIQAGRVQLETIIKSLKSTQDET
NQARSKLSQLHESRQEAHRSLEQYDQVLDGAHGASLTDLANLSEGVSLAERGSFGAMDDP
FKNKALLFSNNTQELHPDPFQTEDPFKSDPFKGADPFKGDPFQONDPFAEQQTTSTDPFGG
DPFKESDPFRGSATDDFFKKQTKNDPFTSDPFTKNPSLPSKLDPFESSDPFSSSSVSSKG
SDPFGTLDPFGSGSFNSAEGFADFSQMSKPPPSGPFTSSLGGAGFSDDPFKSKQDTPALP
PKKPAPPRPKPPSGKSTPVSQLGSADFPEAPDPFQPLGADSGDPFQSKKGFGDPFSGKDP
FVPSSAAKPSKASASGFADFETSVS

159 FKBP-rapamycin associated protein (FRAP) /:spt|P42345]

SEQ ID NO 159:

>P42345|FRAP_HUMAN FKBP1l2-rapamycin complex—assoéiated protein - Homo

sapiens (Human).

MLGTGPAAATTAATTSSNVSVLQQFASGLKSRNEETRAKAAKELQHYVTMELREMSQEES
TREYDQLNHHIFELVSSSDANERKGGILAIASLIGVEGGNATRIGRFANYLRNLLPSNDP
VVMEMASKAIGRLAMAGDTFTAEYVEFEVKRALEWLGADRNEGRRHAAVLVLRELAISVP
TFFFQQVOPFEFDNIFVAVWDPKQATIREGAVAALRACLILTTOREPKEMQKPQWYRHTFEE
AEKGFDETLAKEKGMNRDDRIHGALLILNELVRISSMEGERLREEMEEITQQQLVHDKYC
KDLMGFGTKPRHITPFTSFQAVQPQQSNALVGLLGYSSHQGLMGFGTSPSPAKSTLVESR
CCRDLMEEKFDQVCQWVLKCRNSKNSLIQMTILNLLPRLAAFRPSAFTDTQY LODTMNHV
LSCVKKEKERTAAFQALGLLSVAVRSEFKVYLPRVLDI IRAALPPKDFAHKRQKAMQVDA
TVFTCISMLARAMGPGIQQODIKELLEPMLAVGLSPALTAVLYDLSRQIPQLKKDIQDGLL
KMLSLVLMHKPLRHPGMPKGLAHQLASPGLTTLPEASDVGSITLALRTLGSFEFEGHSLT
QFVRHCADHFLNSEHKEIRMEAARTCSRLLTPSIHLISGHAHVVSQTAVQVVADVLSKLL
VVGITDPDPDIRYCVLASLDERFDAHLAQAENLQALFVALNDQVFEIRELAICTVGRLSS
MNPAFVMPFLRKMLIQILTELEHSGIGRIKEQSARMLGHLVSNAPRLIRPYMEPILKALT
LKLKDPDPDPNPGVINNVLATIGELAQVSGLEMRKWVDELFIIIMDMLQDSSLLAKRQVA
LWTLGQLVASTGYVVEPYRKYPTLLEVLLNFLKTEQNQGTRREAIRVLGLLGALDPYKHK
VNIGMIDQSRDASAVSLSESKSSQDSSDYSTSEMLVNMGNLPLDEFYPAVSMVALMRIFR
DQSLSHHHTMVVQAITFIFKSLGLKCVQFLPQVMPTFLNVIRVCDGAIREFLFQQLGMLV
SFVKSHIRPYMDEIVTLMREFWVMNTSIQSTIILLIEQIVVALGGEFKLYLPQLIPHMLR
VFMHDNSPGRIVSIKLLAAIQLFGANLDDYLHLLLPPIVKLFDAPEAPLPSRKAALETVD
RLTESLDFTDYASRIIHPIVRTLDQSPELRSTAMDTLSSLVFQLGKKYQIFIPMVNKVLV
RHRINHQRYDVLICRIVKGYTLADEEEDPLIYQHRMLRSGQGDALASGPVETGPMKKLHV
STINLQKAWGAARRVSKDDWLEWLRRLSLELLKDSSSPSLRSCWALAQAYNPMARDLFENA
AFVSCWSELNEDQODELIRSIELALTSODIAEVTQTLLNLAEFMEHSDKGPLPLRDDNGI
VLLGERAAKCRAYAKALHYKELEFQKGPTPAILESLISINNKLQQPEAAAGVLEYAMKHF
GELEIQATWYEKLHEWEDALVAYDKKMDTNKDDPELMLGRMRCLEALGEWGQLHQQCCEK
WTLVNDETQAKMARMAAAAAWGLGQWDSMEEYTCMIPRDTHDGAFYRAVLALHQDLFSLA
QQCIDKARDLLDAELTAMAGESYSRAYGAMVSCHMLSELEEVIQYKLVPERREI IRQIWW
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ERLQGCQRIVEDWQKILMVRSLVVSPHEDMRTWLKYASLCGKSGRLALAHKTLVLLLGVD
PSRQLDHPLPTVHPQVTYAYMKNMWKSARKIDAFQHMOHFVQTMQQQAQHAIATEDQQOHK
QELHKLMARCFLKLGEWQLNLQGINESTIPKVLQYYSAATEHDRSWYKAWHAWAVMNFEA
VLHYKHQNQARDEKKKLRHASGANI TNATTAATTAATATTTASTEGSNSESEAESTENSP
TPSPLOKKVTEDLSKTLLMYTVPAVQGFFRSISLSRGNNLODTLRVLTLWEDYGHWPDVN
EALVEGVKAIQIDTWLQVIPQLIARIDTPRPLVGRLIHQLLTDIGRYHPQALIYPLTVAS
KSTTTARHNAANKILKNMCEHSNTLVQQAMMVSEELIRVAILWHEMWHEGLEEASRLYFG
ERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSGNVKDLTQA
WDLYYHVFRRISKQLPQLTSLELQYVSPKLLMCRDLELAVPGTYDPNQPIIRIQSIAPSL
QVITSKQRPRKLTLMGSNGHEFVFLLKGHEDLRQDERVMQLFGLVNTLLANDPTSLRKNL
SIQRYAVIPLSTNSGLIGWVPHCDTLHALIRDYREKKKILLNIEHRIMLRMAPDYDHLTL
MOKVEVFEHAVNNTAGDDLAKLLWLKSPSSEVWFDRRTNYTRSLAVMSMVGY I LGLGDRH
PSNLMLDRLSGKILHIDFGDCFEVAMTREKFPEKIPFRLTRMLTNAMEVTGLDGNYRITC
HTVMEVLREHKDSVMAVLEAFVYDPLLNWRLMDTNTKGNKRSRTRTDSYSAGQSVEILDG
VELGEPAHKKTGTTVPESIHSFIGDGLVKPEALNKKAIQIINRVRDKLTGRDFSHDDTLD
VPTQVELLIKQATSHENLCQCYIGWCPFW

160 Flightless-I protein homolog /:spt|Q13045|

SEQ ID NO 160:

>Q13045|FLII_HUMAN Protein flightless-1 homolog -~ Homo sapiens (Human).

MEATGVLPFVRGVDLSGNDFKGGYFPENVKAMTSLRWLKLNRTGLCYLPEELAALQKLEH
LSVSHNNLTTLHGELSSLPSLRAIVARANSLKNSGVPDDIFKLDDLSVLDLSHNQLTECP
RELENAKNMLVLNLSHNSIDTIPNQLFINLTDLLYLDLSENRLESLPPQMRRLVHLQTLV
LNGNPLLHAQLRQLPAMTALQTLHLRSTOQRTQSNLPTSLEGLSNLADVDLSCNDLTRVPE
CLYTLPSLRRLNLSSNQITELSLCIDQWVHVETLNLSRNQLTSLPSAICKLSKLKKLYLN
SNKLDFDGLPSGIGKLTNLEEFMAANNNLELVPESLCRCPKLRKLVLNKNHLVTLPEATIH
FLTEIEVLDVRENPNLVMPPKPADRAAEWYNIDFSLONQLRLAGASPATVAAAAAAGSGP
KDPMARKMRLRRRKDSAQDDQAKQVLKGMSDVAQEKNKKQEESADARAPSGKVRRWDQGL
EKPRLDYSEFFTEDVGQLPGLTIWQIENFVPVLVEEAFHGKFYEADCYIVLKTFLDDSGS
LNWEIYYWIGGEATLDKKACSAIHAVNLRNYLGAECRTVREEMGDESEEFLQVEFDNDISY
IEGGTASGFYTVEDTHYVTRMYRVYGKKNIKLEPVPLKGTSLDPRFVFLLDRGLDIYVWR
GAQATLSSTTKARLFAEKINKNERKGKAEITLLVQGQELPEFWEALGGEPSEIKKHVPED
FWPPOPKLYKVGLGLGYLELPQINYKLSVEHRKQRPKVELMPRMRLLOSLLDTRCVYILDC
WSDVFIWLGRKSPRLVRAAALKLGQELCGMLHRPRHATVSRSLEGTEAQVFKAKFKNWDD
VLTVDYTRNAEAVLQSPGLSGKVKRDAEKKDOMKADLTALFLPROPPMSLAEAEQLMEEW
NEDLDGMEGFVLEGKKFARLPEEEFGHFYTQDCYVFLCRYWVPVEYEEEEKKEDKEEKAE
GKEGEEATAEAEEKQPEEDFQCIVYFWQGREASNMGWLTFTFSLOKKFESLFPGKLEVVR
MTQQQENPKFLSHFKRKFIIHRGKRKAVQGAQQPSLYQIRTNGSALCTRCIQINTDSSLL
NSEFCFILKVPFESEDNQGIVYAWVGRASDPDEAKLAEDILNTMFDTSYSKQVINEGEEP
ENFFWVGIGAQKPYDDDAEYMKHTRLFRCSNEKGYFAVTEKCSDFCQDDLADDDIMLLDN
GOQEVYMWVGTQTSQVEIKLSLKACQVYIQHMRSKEHERPRRLRLVRKGNEQHAFTRCFHA
WSAFCKALA

161 FLJ23447 protein Podocan-like Protein 1 /:gblAAHS57786

SEQ ID NO 161:

>Q6PEZ8 |Q6PEZ8 HUMAN Podocan-like protein 1 - Homo sapiens (Human).

MAESGLAMWPSLLLLLLLPGPPPVAGLEDAAFPHLGESLQPLLRACPLRCSCPRVDTVDC
DGLDLRVFPDNITRAAQHLSLONNQLOELPYNELSRLSGLRTLNLHNNLISSEGLPDEAF
ESLTQLQHLCVAHNKLSVAPQFLPRSLRVADLAANQVMEIFPLTFGEKPALRSVYLHNNQ
LSNAGLPPDAFRGSEAIATLSLSNNQLSYLPPSLPPSLERLHLONNLISKVPRGALSRQT
QLRELYLOHNQLTDSGLDATTFSKLHSLEYLDLSHNQLTTVPAGLPRTLAILHLGRNRIR
QVEAARLHGARGLRYLLLOHNQLGSSGLPAGALRPLRGLHTLHLYGNGLDRVPPALPRRL
RALVLPHNHVAALGARDLVATPGLTELNLAYNRLASARVHHRAFRRLRALRSLDLAGNQL
TRLPMGLPTGLRTLQLORNQLRMLEPEPLAGLDQLRELSLAHNRLRVGDIGPGTWHELQA
LOVRHRLVSHTVPRAPPSPCLPCHVPNILVSW

162 G2/mitotic-specific cyclin B2 /:spt|095067|

SEQ ID NO 162:

>095067 |CCNB2_HUMAN G2/mitotic-specific cyclin-B2 - Homo sapiens

MALLRRPTVSSDLENIDTGVNSKVKSHVTIRRTVLEEIGNRVTTRAAQVAKKAQNTKVPV
QPTKTTNVNKQLKPTASVKPVOMEKLAPKGPSPTPEDVSMKEENLCQAFSDALLCKIEDI

-61-

SUBSTITUTE SHEET (RULE 26)

PCT/US2007/077250



10

15

20

25

30

35

40

45

50

55

WO 2008/088583

DNEDWENPQLCSDYVKDIYQYLRQLEVLQSINPHFLDGRDINGRMRAILVDWLVQVHSKFE
RLLOETLYMCVGIMDRFLQVQPVSRKKLQLVGITALLLASKYEEMFSPNIEDFVYITDNA
YTSSQIREMETLILKELKFELGRPLPLHFLRRASKAGEVDVEQHTLAKYLMELTLIDYDM
VHYHPSKVAAAASCLSQKVLGOGKWNLKQQYYTGYTENEVLEVMQHMAKNVVKVNENLTK
FIATKNKYASSKLLKISMIPQLNSKAVKDLASPLIGRS

163 GA17 protein /-trmjO60735|

SEQ ID NO 163:

>060735[060735_HUMAN PCI domain-containing protein 1 - Homo sapiens

(Human) .
MSVPAFIDISEEDQAAELRAYLKSKGAEISEENSEGGLHVDLAQIIEACDVCLKEDDKDV
ESVVNSVVSLLLILEPDKQEALIESLCEKLVKFREGERPSLRLQLLSNLFHGMDKNTPVR
YTVYCSLIEVVASCGAIQYIPTELDQVRKWISDWNLTTEKKHTLLRLLYEALADCKKSDA
ASKVMVELLGSYTEDNASQARVDAHRCIVEPLKDPNAFLFDHLLTLKPVKFLEGELIHDL
LTIFVSAKLASYVKFYQONNKDFIDSLGLLHEQNMAKMRLLTFMGMAIENKEISFDTMQOE
LOIGADDVEAFVIDAVRTKMVYCKIDQTQRKVVVSHSTHRTFGKQRWQQLYDTLNAWKON
LNKVKNSLLSLSDT

164 Gamma enolase - Enolase 2 /:spt|P09104|

SEQ ID NO 164:

>P09104 |ENOG_HUMAN Gamma-enolase - Homo sapiens (Human).
MSIEKIWAREILDSRGNPTVEVDLY TAKGLFRAAVPSGASTGIYEALELRDGDKQRYLGK
GVLKAVDHINSTIAPALISSGLSVVEQEKLDNLMLELDGTENKSKFGANAILGVSLAVCK
AGAAERELPLYRHIAQLAGNSDLILPVPAFNVINGGSHAGNKLAMQEFMILPVGAESFRD
AMRLGAEVYHTLKGVIKDKYGKDATNVGDEGGFAPNILENSEALELVKEAIDKAGYTEKI
VIGMDVAASEFYRDGKYDLDFKSPTDPSRYITGDQLGALYQDFVRDYPVVSIEDPFDQDD
WAAWSKFTANVGIQIVGDDLTVTNPKRIERAVEEKACNCLLLKVNQIGSVTEAIQACKLA
QENGWGVMVSHRSGETEDTFIADLVVGLCTGQIKTGAPCRSERLAKYNQLMRIEEELGDE
ARFAGHNFRNPSVL

165 Gamma-synergin /:trm|Q9UMZ2|

SEQ ID NO 165:

>Q9UMZ2 | SYNG_HUMAN APl subunit gamma-binding protein 1 - Homo sapiens

(Human) .
MALRPGAGSGGGGAAGAGAGSAGGGGFMFPVAGGIRPPQAGLMPMQQQGFPMVSVMQPNM
QGIMGMNYSSQMSQGPIAMOAGI PMGPMPAAGMPYLGQAPFLGMRPPGPQYTPDMQKQFA
EEQQKRFEQQQOKLLEEERKRRQFEEQKQKLRLLSSVKPKTGEKSRDDALEAIKGNLDGFS
RDAKMHPTPASHPKKPGPSLEEKFLVSCDISTSGQEQIKLNTSEVGHKALGPGSSKKYPS
LMASNGVAVDGCVSGTTTAEAENTSDONLSIEESGVGVFPSQDPAQPRMPPWIYNESLVP -
DAYKKILETTMTPTGIDTAKLYPILMSSGLPRETLGQIWALANRTTPGKLTKEELYTVLA
MIAVTQRGVPAMSPDALNQFPAAPIPTLSGFSMTLPTPVSQPTVIPSGPAGSMPLSLGQOP
VMGINLVGPVGGARAQASSGFIPTYPANQVVKPEEDDFQODFQDASKSGSLDDSFSDFQEL
PASSKTSNSQHGNSAPSLLMPLPGTKALPSMDKYAVFKGIAADKSSENTVPPGDPGDKYS
AFRELEQTAENKPLGESFAEFRSAGTDDGFTDFKTADSVSPLEPPTKDKTFPPSFPSGTI
QQKQQTQVKNPLNLADLDMFSSVNCSSEKPLSFSAVFSTSKSVSTPQSTGSAATMTALAA
TKTSSLADDFGEFSLFGEYSGLAPVGEQDDFADFMAFSNSSISSEQKPDDKYDALKEEAS
PVPLTSNVGSTVKGGONSTAASTKYDVFRQLSLEGSGLGVEDLKDNTPSGKSDDDFADFH
SSKFSSINSDKSLGEKAVAFRHTKEDSASVKSLDLPSIGGSSVGKEDSEDALSVQFDMKL
ADVGGDLKHVMSDSSLDLPTVSGQHPPAADIEDLKYAAFGSYSSNFAVSTLTSYDWSDRD
DATQGRKLSPFVLSAGSGSPSATSILOKKETSFGSSENITMTSLSKVTTFVSEDALPETT
FPALASFKDTIPQTSEQKEYENRDYKDFTKQDLPTAERSQEATCPSPASSGASQETPNEC
SDDFGEFQSEKPKISKFDFLVATSQSKMKSSEEMIKSELATFDLSVQGSHKRSLSLGDKE
ISRSSPSPALEQPFRDRSNTLNEKPALPVIRDKYKDLTGEVEENERYAYEWQRCLGSALN
VIKKANDTLNGISSSSVCTEVIQSAQGMEYLLGVVEVYRVTKRVELGIKATAVCSEKLQQ
LLKDIDKVWNNLIGFMSLATLTPDENSLDFSSCMLRPGIKNAQELACGVCLLNVDSRSRK
EEKPAEEHPKKAFNSETDSFKLAYGGHQYHASCANFWINCVEPKPPGLVLPDLL

166 Glycoprotein 25L2 precursor /:sptjlQ9BVKE|

SEQ ID NO 166:
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>Q9BVK6 | TMEDS_HUMAN Transmembrane emp24 domain-containing protein 9 -
Homo sapiens (Human).
MRTLLLVLWLATRGSALYFHIGETEKKCFIEEIPDETMVIGNYRTQLYDKQREEYQPATP
GLGMFVEVKDPEDKVILARQYGSEGRFTFTSHTPGEHQICLHSNSTKFSLFAGGMLRVHL
DIQVGEHANDYAEIAAKDKLSELQLRVRQLVEQVEQIQKEQONYQRWREERFRQTSESTNQ
RVLWWSILQTLILVAIGVWOMRHLKSFFEAKKLV

167 Golgi autoantigen, golgin subfamily B member 1 /:spt]jQ14789|

SEQ ID NO 167:
>Q14789|GOGB1_HUMAN Golgin subfamily B member 1 - Homo sapiens (Human).

10

15

20

25

30

35

40

45

50

55

60

MLSRLSGLANVVLHELSGDDDTDQNMRAPLDPELHQESDMEFNNTTQEDVQERLAYAEQL
VVELKDIIRQKDVQLQQOKDEALQEERKAADNKIKKLKLHAKAKLTSLNKY IEEMKAQGGT
VLPTEPQSEEQLSKHDKSSTEEEMEIEKIKHKLQEKEELI STLOAQLTQAQAEQPAQSST
EMEEFVMMKQQLOEKEEFISTLQAQLSQTOAEQAAQQVVREKDARFETQVRLHEDELLQL
VTQADVETEMQQKLRVLOQRKLEEHEESLVGRAQVVDLLQQELTAAEQRNQILSQQLQOME
AEHNTLRNTVETEREESKILLEKMELEVAERKLSFHNLQEEMHHLLEQFEQAGQAQAELE
SRYSALEQKHKAEMEEKTSHILSLOKTGQELQOSACDALKDONSKLLODKNEQAVQSAQTI
QOLEDQLOQKSKEISQFLNRLPLQQHETASQTSFPDVYNEGTQAVTEENIASLQKRVVEL
ENEKGALLLSSIELEELKAENEKLSSQITLLEAQNRTGEADREVSEISIVDIANKRSSSA
EESGQDVLENTFSQKHKELSVLLLEMKEAQEEIAFLKLQLQOGKRAEEADHEVLDQKEMKQ
MEGEGIAPIKMKVFLEDTGQDFPLMPNEESSLPAVEKEQASTEHQSRTSEEISLNDAGVE
LKSTKQDGDKSLSAVPDIGQCHQDELERLKSQILELELNFHKAQEIYEKNLDEKAKEISN
LNQLIEEFKKNADNNSSAFTALSEERDQLLSQVKELSMVTELRAQVKQLEMNLAEAERQR
RLDYESQTAHDNLLTEQIHSLSIEAKSKDVKIEVLONELDDVQLQFSEQSTLIRSLQSQL
ONKESEVLEGAERVRHISSKVEELSQALSQKELEITKMDQLLLEKKRDVETLQQTIEEKD
QOVTEISFSMTEKMVQLNEEKFSLGVEIKTLKEQLNLLSRAEEAKKEQVEEDNEVSSGLK
QONYDEMSPAGQISKEELQHEFDLLKKENEQRKRKLOAALINRKELLORVSRLEEELANLK
DESKKEIPLSETERGEVEEDKENKEYSEKCVTSKCQEIEIYLKQTISEKEVELQHIRKDL
EEKLAAEEQFQALVKQMNQTLQDKTNQIDLLQAEISENQAIIQKLITSNTDASDGDSVAL
VKETVVISPPCTGSSEHWKPELEEKILALEKEKEQLQKKLQEALTSRKATILKKAQEKERH
LREELKQOKDDYNRLQEQFDEQSKENENIGDQLRQLOIQVRESIDGKLPSTDQQESCSST
PGLEEPLFKATEQHHTQPVLESNLCPDWPSHSEDASALOGGTSVAQIKAQLKEIEAEKVE
LELKVSSTTSELTKKSEEVFQLQEQINKQGLEIESLKTVSHEAEVHAESLQQKLESSQLQ
IAGLEHLRELQPKLDELQKLISKKEEDVSYLSGQLSEKEARLTKIQTEIIEQEDLIKALH
TQLEMQAKEHDERIKQLQVELCEMKQKPEEIGEESRAKQQIQRKLOAALI SRKEALKENK
SLOQEELSLARGTIERLTKSLADVESQVSAQONKEKDTVLGRLALLQEERDKLITEMDRSLL
ENQSLSSSCESLKLALEGLTEDKEKLVKEIESLKSSKIAESTEWQEKHKELQKEYEILLQ
SYENVSNEAERIQHVVEAVRQEKQELYGKLRSTEANKKETEKQLQEAEQEMEEMKEKMRK
FAKSKQQOKILELEEENDRLRAEVHPAGDTAKECMETLLSSNASMKEELERVKMEYETLSK
KFQSLMSEKDSLSEEVODLKHQIEGNVSKQANLEATEKHDNQTNVTEEGTQSIPGETEEQ
DSLSMSTRPTCSESVPSAKSANPAVSKDFSSHDEINNYLQOIDQLKERIAGLEEEKQKNK
EFSQTLENEKNTLLSQISTKDGELKMLQEEVTKMNLLNQQIQEELSRVTKLKETAEEEKD
DLEERLMNQLAELNGSIGNYCQDVTDAQIKNELLESEMKNLKKCVSELEEEKQQLVKEKT
KVESEIRKEYLEKIQGAQKEPGNKSHAKELQELLKEKQQEVKQLOQKDCIRYQEKISALER
TVKALEFVQTESQKDLEITKENLAQAVEHRKKAQAELASFKVLLDDTOQSEAARVLADNLK
LKKELQSNKESVKSQMKQKDEDLERRLEQAEEKHLKEKKNMQEKLDALRREKVHLEETIG
EIQVTLNKKDKEVQQOLOENLDSTVTQLAAFTKSMSSLODDRDRVIDEAKKWERKFSDAIQ
SKEEEIRLKEDNCSVLKDQLROMSIHMEELKINISRLEHDKQIWESKAQTEVQLQQKVCD
TLOGENKELLSQLEETRHLYHSSONELAKLESELKSLKDQLTDLSNSLEKCKEQKGNLEG
ITRQQEADIQNSKFSYEQLETDLQASRELTSRLHEEINMKEQKIISLLSGKEEAIQVAIA
ELRQOHDKEIKELENLLSQEEEENIVLEEENKKAVDKTNQLMETLKTIKKENIQQKAQLD
SFVKSMSSLONDRDRIVGDYQQLEERHLSIILEKDQLIQEAAAENNKLKEEIRGLRSHMD
DLNSENAKLDAELIQYREDLNQVITIKDSQQKQLLEVQLOONKELENKYAKLEEKLKESE
EANEDLRRSFNALQEEKQDLSKEIESLKVSISQLTRQVTALQEEGTLGLYHAQLKVKEEE
VHRLSALFSSSQKRIAELEEELVCVQKEAARAKKVGEIEDKLKKELKHLHHDAGIMRNETET
AEERVAELARDLVEMEQKLLMVTKENKGLTAQIQSFGRSMSSLONSRDHANEELDELKRK
YDASLKELAQLKEQGLLNRERDALLSETAFSMNSTEENSLSHLEKLNQQLLSKDEQLLHL
SSQLEDSYNQVQSFSKAMASLONERDHLWNELEKFRKSEEGKQRSAARQPSTSPAEVQSLK
KAMSSLONDRDRLLKELKNLQOQYLQINQEITELHPLKAQLQEYQDKTKAFQIMQEELRQ
ENLSWQHELHQLRMEKSSWEIHERRMKEQYLMAISDKDQQLSHLONLIRELRSSSSQTQP
LKVQYQRQASPETSASPDGSONLVYETELLRTQLNDSLKEIHQOKELRIQQLNSNFSQLLE
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LEHSEWDSSRTPIIGSCGTQEQALLIDLTSNSCRRTRSGVGWKRVLRSLCHSRTRVPLLA
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168 GPI-anchored protein p137 (p137GPI) /:spt|Q14444|

SEQ ID NO 168: )

>Q14444 |CAPR1_HUMAN Caprin-1 - Homo sapiens (Human).
MKQILGVIDKKLRNLEKKKGKLDDYQERMNKGERLNQDQLDAVSKYQEVTINNLEFAKELQ
RSFMALSQDIQKTIKKTARREQLMREEAEQKRLKTVLELQYVLDKLGDDEVRTDLKQGLN
GVPILSEEELSLLDEFYKLVDPERDMSLRLNEQYEHASIHLWDLLEGKEKPVCGTTYKVL
KEIVERVFQSNYFDSTHNHONGLCEEEEADSAPAVEDQVPEAEPEPAEEYTEQSEVESTE
YVNRQFMAETQFTSGEKEQVDEWTVETVEVVNSLQQQPQAASPSVPEPHSLTPVAQADPL
VRRQRVQDLMAQMQGPDNFIQDSMLDFENQTLDPAIVSAQPMNPTQNMDMPQLVCPPVHS
ESRLAQPNQVPVQPEATQVPLVSSTSEGYTASQPLYQPSHATEQRPQKEPIDQIQATISL
NTDQTTASSSLPAASQPQVFQAGTSKPLHSSGINVNAAPFQSMQTVFNMNAPVPPVNEPE
TLKOONQYQASYNQSFSSQPHQVEQTELQQEQLQTVVGTYHGSPDQOSHQVTGNHQQPPQQ
NTGFPRSNQPYYNSRGVSRGGSRGARGLMNGYRGPAMDSEEDMMVTALHSLTLQTVVIHS
LSSVLPGITLAINGMDISRISSEALGRVDHGEPHEVVEGPQDPTEGCRK

169 HIRA protein (TUP1 like enhancer of split protein 1) /:spt|P54198|

SEQ ID NO 1689:

>P54198 |HIRA HUMAN Protein HIRA - Homo sapiens (Human).
MKLLKPTWVNHNGKPIFSVDTHPDGTKFATGGQGQDSGKVVIWNMSPVLQEDDEKDENIP
KMLCOMDNHLACVNCVRWSNSGMYLASGGDDKLIMVWKRATYIGPSTVFGSSGKLANVEQ
WRCVSILRNHSGDVMDVAWS PHDAWLASCSVDNTVVIWNAVKFPEILATLRGHSGLVKGL
TWDPVGKYIASQADDRSLKVWRTLDWQLETSITKPFDECGGTTHVLRLSWSPDGHYLVSA
HAMNNSGPTAQI IEREGWKTNMDFVGHRKAVTVVKFNPKI FKKKQKNGSSAKPSCPYCCC
AVGSKDRSLSVWLTCLKRPLVVIHELFDKSIMDISWTLNGLGILVCSMDGSVAFLDFSQD
ELGDPLSEEEKSRIHQSTYGKSLAIMTEAQLSTAVIENPEMLKYQRRQOQQQQLDOKSAAT
REMGSATSVAGVVNGESLEDIRKNLLKKQVETRTADGRRRITPLCIAQLDTGDFSTAFFN
SIPLSGSLAGTMLSSHSSPQLLPLDSSTPNSFGASKPCTEPVVAASARPAGDSVNKDSMN
ATSTPAALSPSVLTTPSKIEPMKAFDSRFTERSKATPGAPALTSMTPTAVERLKEQNLVK
ELRPRDLLESSSDSDEKVPLAKASSLSKRKLELEVETVEKKKKGRPRKDSRLMPVSLSVQ
SPAALTAEKEAMCLSAPALALKLPIPSPQRAFTLQVSSDPSMYIEVENEVTVVGGVKLSR
LKCNREGKEWETVLTSRILTAAGSCDVVCVACEKRMLSVFSTCGRRLLSPILLPSPISTL
HCTGSYVMALTAAATLSVWDVHRQVVVVKEESLHSILAGSDMTVSQILLTQHGIPVMNLS
DGKAYCFNPSLSTWNLVSDKQDSLAQCADFRSSLPSQDAMLCSGPLAIIQGRTSNSGRQA
ARLFSVPHVVQQETTLAYLENQVAARALTLQSSHEYRHWLLVYARYLVNEGFEYRLREICK
DLLGPVHYSTGSQWESTVVGLRKRELLKELLPVIGONLRFQRLFTECQEQLDILRDK

170 Homeodomain-interacting protein kinase 1 /
SEQ ID NO 170:
>Q86Z202 |HIPK1 HUMAN Homeodomain-interacting protein kinase 1
sapiens (Human).
MASQLQVESPPSVSSSAFCSAKKLKIEPSGWDVSGQSSNDKYYTHSKTLPATQGQANSSH
QVANENIPAYDQGLLLPAPAVEHIVVTAADSSGSAATSTFQSSQTLTHRSNVSLLEPYQK
CGLKRKSEEVDSNGSVQIIEEHPPLMLONRTVVGAAATTTTVTTKSSSSSGEGDYQLVQH
EILCSMTNSYEVLEFLGRGTFGQVAKCWKRSTKEIVAIKILKNHPSYARQGQIEVSILSR
LSSENADEYNFVRSYECFQHKNHTCLVFEMLEQNLYDFLKQONKFSPLPLKYIRPILQQVA
TALMKLKSLGLIHADLKPENIMLVDPVRQPYRVKVIDFGSASHVSKAVCSTYLQSRYYRA
PEIILGLPFCEAIDMWSLGCVIAELFLGWPLYPGASEYDQIRYISQTQGLPAEYLLSAGT
KTTRFFNRDPNLGYPLWRLKTPEEHELETGIKSKEARKYIFNCLDDMAQVNMSTDLEGTD
MLAEKADRREYIDLLKKMLTIDADKRITPLKTLNHQFVTMTHLLDFPHSNHVKSCFQNME
ICKRRVHMYDTVSQIKSPFTTHVAPNTSTNLTMSFSNQLNTVHNQASVLASSSTAAAATL
SLANSDVSLLNYQSALYPSSAAPVPGVAQQGVSLOPGTTQICTQTDPFQQTFIVCPPAFQ
TGLOATTKHSGFPVRMDNAVPIVPQAPAAQPLQIQSGVLTQGSCTPLMVATLHPQVATIT
POQYAVPFTLSCAAGRPALVEQTAAVLOAWPGGTQQILLPSTWQQLPGVALHNSVQPTAMI
PEAMGSGQQLADWRNAHSHGNQYSTIMQOPSLLTNHVTLATAQPLNVGVAHVVRQQQSSS
LPSKKNKQSAPVSSKSSLDVLPSQVYSLVGSSPLRTTSSYNSLVPVQDQHQPIIIPDTPS
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PPVSVITIRSDTDEEEDNKYKPSSSGLKPRSNVISYVTVNDSPDSDSSLSSPYSTDTLSA
LRGNSGSVLEGPGRVVADGTGTRTIIVPPLKTQLGDCTVATQASGLLSNKTKPVASVSGQ
SSGCCITPTGYRAQRGGTSAAQPLNLSONQQSSAAPTSQERSSNPAPRRQQAFVAPLSQA
PYTFQHGSPLHSTGHPHLAPAPAHLPSQAHLYTYAAPTSAAALGSTSSIAHLFSPQGSSR
HAAAYTTHPSTLVHQVPVSVGPSLLTSASVAPAQYQHQFATQSYIGSSRGSTIYTGYPLS
PTKISQYSYL

171 Huntingtin interacting protein 1 related (Hip1-related) /:spt|075146|

SEQ ID NO 171:

>075146|HIP1R_HUMAN Huntingtin-interacting protein l-related protein -

Homo sapiens (Human).
MNSIKNVPARVLSRRPGHSLEAEREQFDKTQAISISKAINTQEAPVKEKHARRIILGTHH
EKGAFTFWSYAIGLPLPSSSILSWKFCHVLHKVLRDGHPNVLHDCQRYRSNIREIGDLWG
HLHDRYGQLVNVYTKLLLTKISFHLKHPQFPAGLEVTDEVLEKAAGTDVNNIFQLTVEMF
DYMDCELKLSESVFRQLNTAIAVSQMSSGQCRLAPLIQVIQDCSHLYHYTVKLLFKLHSC
LPADTLQGHRDRFHEQFHSLRNFFRRASDMLYFKRLIQIPRLPEGPPNFLRASALAEHIK
PVVVIPEEAPEDEEPENLIEISTGPPAGEPVVVADLFDQTFGPPNGSVKDDRDLQIESLK
REVEMLRSELEKIKLEAQRYIAQLKSQVNALEGELEEQRKQKQKALVDNEQLRHELAQLR
AAQLEGERSQGLREEAERKASATEARYNKLKEKHSELVHVHAELLRKNADTAKQLTVTQQ
SQEEVARVKEQLAFQVEQVKRESELKLEEKSDQLEKLKRELEAKAGELARAQEALSHTEQ
SKSELSSRLDTLSAEKDALSGAVRQREADLLAAQSLVRETEAALSREQQRSSQEQGELQG
RLAERESQEQGLRQRLLDEQFAVLRGAAAEAAGILQDAVSKLDDPLHLRCTSSPDYLVSR
AQEALDAVSTLEEGHAQYLTSLADASALVAALTRFSHLAADTIINGGATSHLAPTDPADR
LIDTCRECGARALELMGQLQODQQOALRHMQASLVRTPLQGILQLGQELKPKSLDVRQEELG
AVVDKEMAATSAAIEDAVRRIEDMMNQARHASSGVKLEVNERILNSCTDLMKAIRLLVTT
STSLOKEIVESGRGAATQQEFYAKNSRWTEGLISASKAVGWGATQLVEAADKVVLHTGKY
EELIVCSHETIAASTAQLVAASKVKANKHSPHLSRLOQECSRTVNERAANVVASTKSGQEQI
EDRDTMDFSGLSLIKLKKQEMETQVRVLELEKTLEAERMRLGELRKQHYVLAGASGSPGE
EVAIRPSTAPRSVTTKKPPLAQKPSVAPRQDHQLDKKDGIYPAQLVNY

172 Integrin alpha-6 precursor (VLA-6) (CD49f) /:sptjP23229]

SEQ ID NO 172:

>P23229|ITA6_HUMAN Integrin alpha-6 - Homo sapiens (Human).
MAAAGQLCLLYLSAGLLSRLGAAFNLDTREDNVIRKYGDPGSLFGFSLAMHWQLOPEDKR
LLLVGAPRGEALPLQRANRTGGLYSCDITARGPCTRIEFDNDADPTSESKEDQWMGVTVQ
SQOGPGGKVVTCAHRYEKRQHVNTKQESRDIFGRCYVLSONLRIEDDMDGGDWSFCDGRLR
GHEKFGSCQQGVAATFTKDFHYIVFGAPGTYNWKGIVRVEQKNNTFFDMNIFEDGPYEVG
GETEHDESLVPVPANSYLGLLFLTSVSYTDPDQFVYKTRPPREQPDTFPDVMMNSYLGES
LDSGKGIVSKDEITFVSGAPRANHSGAVVLLKRDMKSAHLLPEHIFDGEGLASSFGYDVA
VVDLNKDGWQDIVIGAPQYFDRDGEVGGAVYVYMNQQGRWNNVKPIRLNGTKDSMFGIAV
KNIGDINQDGYPDIAVGAPYDDLGKVFIYHGSANGINTKPTQVLKGISPYFGYSIAGNMD
LDRNSYPDVAVGSLSDSVTIFRSRPVINIQKTITVTPNRIDLRQKTACGAPSGICLQVKS
CFEYTANPAGYNPSISIVGTLEAEKERRKSGLSSRVQFRNQGSEPKYTQELTLKRQKQKV
CMEETLWLODNIRDKLRPIPITASVEIQEPSSRRRVNSLPEVLPILNSDEPKTAHIDVHFE
LKEGCGDDNVCNSNLKLEYKFCTREGNQDKFSYLPIQKGVPELVLKDOQKDIALEITVTNS
PSNPRNPTKDGDDAHEAKLIATFPDTLTYSAYRELRAFPEKQLSCVANQONGSQADCELGN
PFKRNSNVTFYLVLSTTEVTFDTPDLDINLKLETTSNODNLAPTITAKAKVVIELLLSVSG
VAKPSQVYFGGTVVGEQAMKSEDEVGSLIEYEFRVINLGKPLTNLGTATLNIQWPKEISN
GKWLLYLVKVESKGLEKVTCEPQKEINSLNLTESHNSRKKREITEKQIDDNRKFSLFAER
KYQTLNCSVNVNCVNIRCPLRGLDSKASLILRSRLWNSTFLEEYSKLNYLDILMRAFIDV
TAAAENIRLPNAGTQVRVTVFPSKTVAQYSGVPWWIILVAILAGILMLALLVFILWKCGF
FKRSRYDDSVPRYHAVRIRKEEREIKDEKY IDNLEKKQWITKWNRNESYS

173 Interleukin-1 receptor-associated kinase-2 /:spt|043187|

SEQ ID NO 173:

>043187|IRAK2_HUMAN Interleukin-1 receptor-associated kinase-like 2 -

Homo sapiens (Human) .

MACYIYQLPSWVLDDLCRNMDALSEWDWMEFASYVITDLTQLRKIKSMERVQGVSITREL
LWWWGMRQATVQQLVDLLCRLELYRAAQIILNWKPAPEIRCPIPAFPDSVKPEKPLAASY
RKAEDEQEEGQPVRMATFPGPGSSPARAHQPAFLQPPEEDAPHSLRSDLPTSSDSKDEST
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SIPKQEKLLSLAGDSLFWSEADVVQATDDEFNQNRKISQGTFADVYRGHRHGKPFVFKKLR
ETACSSPGSIERFFQAELQICLRCCHPNVLPVLGFCAARQFHSFIYPYMANGSLQDRLQOG
QGGSDPLPWPQRVSICSGLLCAVEYLHGLEIIHSNVKSSNVLLDONLTPKLAHPMAHLCP
VNKRSKYTMMKTHLLRTSAAYLPEDFIRVGQLTKRVDIFSCGIVLAEVLTGI PAMDNNRS
PVYLKDLLLSDIPSSTASLCSRKTGVENVMAKE ICQKYLEKGAGRLPEDCAEALATAACL
CLRRRNTSLQEVCGSVAAVEERLRGRETLLPWSGLSEGTGSSSNTPEETDDVDNSSLDAS
SSMSVAPWAGAATPLLPTENGEGRLRVIVGREADSSSEACVGLEPPQDVTETSWQIEINE
AKRKLMENILLYKEEKVDSIELFGP

174 Interleukin-5 receptor alpha chain precursor /:spt|Q01344|

SEQ ID NO 174:

>Q01344|IL5RA_HUMAN Interleukin-5 receptor alpha chain - Homo sapiens

(Human) .

MIIVAHVLLILLGATEILQADLLPDEKISLLPPVNFTIKVTGLAQVLLOWKPNPDQEQRN
VNLEYQVKINAPKEDDYETRITESKCVTILHKGFSASVRTILONDHSLLASSWASAELHA
PPGSPGTSIVNLTCTTNTTEDNYSRLRSYQVSLHCTWLVGTDAPEDTQYFLYYRYGSWTE
ECQEYSKDTLGRNIACWFPRTFILSKGRDWLAVLVNGSSKHSAIRPFDQLFALHAIDQIN
PPLNVTAEIEGTRLSIQWEKPVSAFPIHCFDYEVKIHNTRNGYLQIEKLMTNAFISIIDD
LSKYDVQVRAAVSSMCREAGLWSEWSQPIYVGNDEHKPLREWFVIVIMATICFILLILSL
ICKICHLWIKLFPPIPAPKSNIKDLFVTTNYEKAGSSETEIEVICYIEKPGVETLEDSVE

175 Interleukin-6 receptor beta chain precursor /:spt|P40189|

SEQ ID NO 175:

>P40189 | IL6RB_HUMAN Interleukin-6 receptor subunit beta - Homo sapiens

(Human) .
MLTLOTWVVQALFIFLTTESTGELLDPCGYISPESPVVQLHSNFTAVCVLKEKCMDY FHV
NANYIVWKTNHFTIPKEQYTIINRTASSVTFTDIASLNIQLTCNILTFGQLEQNVYGITI
ISGLPPEKPKNLSCIVNEGKKMRCEWDGGRETHLETNFTLKSEWATHKFADCKAKRDTPT
SCTVDYSTVYFVNIEVWVEAENALGKVTSDHINFDPVYKVKPNPPHNLSVINSEELSSIL
KLTWINPSIKSVIILKYNIQYRTKDASTWSQIPPEDTASTRSSFTVQDLKPFTEYVFRIR
CMKEDGKGYWSDWSEEASGITYEDRPSKAPSFWYKIDPSHTQGYRTVQLVWKTLPPFEAN
GKILDYEVTLTRWKSHLONYTVNATKLTVNLTNDRYLATLTVRNLVGKSDAAVLTIPACD
FOATHPVMDLKAFPKDNMLWVEWTTPRESVKKYILEWCVLSDKAPCITDWQQEDGTVHRT
YLRGNLAESKCYLITVTPVYADGPGSPESIKAYLKQAPPSKGPTVRTKKVGKNEAVLEWD
QLPVDVQONGFIRNYTIFYRTIIGNETAVNVDSSHTEYTLSSLTSDTLYMVRMAAYTDEGG
KDGPEFTFTTPKFAQGEIEAIVVPVCLAFLLTTLLGVLFCFNKRDLIKKHIWPNVPDPSK
SHIAQWSPHTPPRHNFNSKDQMYSDGNFTDVSVVEIEANDKKPFPEDLKSLDLFKKEKIN
TEGHSSGIGGSSCMSSSRPSISSSDENESSONTSSTVQYSTVVHSGYRHQVPSVQVFEFSRS
ESTQPLLDSEERPEDLQLVDHVDGGDGILPRQQYFKQONCSQHESSPDISHFERSKQVSSV
NEEDFVRLKQQISDHISQSCGSGOMKMFQEVSAADAFGPGTEGQVERFETVGMEAATDEG
MPKSYLPQTVRQGGYMPQ

176 Inversin protein alternative isoform /trm|Q9Y488]

SEQ ID NO 176:

>Q9Y283| INVS_HUMAN Inversin - Homo sapiens (Human).
MNKSENLLFAGSSLASQVHAAAVNGDKGALQRLIVGNSALKDKEDQFGRTPLMYCVLADR
LDCADALLKAGADVNKTDHSQRTALHLAAQKGNYRFMKLLLTRRANWMQKDLEEMTPLHL
TTRHRSPKCLALLLKFMAPGEVDTQDKNKQTALHWSAYYNNPEHVKLLIKHDSNIGIPDV
EGKIPLHWAANHKDPSAVHTVRCILDAAPTESLLNWQDYEGRTPLHFAVADGNVTVVDVL
TSYESCNITSYDNLFRTPLHWAALLGHAQIVHLLLERNKSGTIPSDSQGATPLHYAAQSN
FAETVKVFLKHPSVKDDSDLEGRTSFMWAAGKGSDDVLRTMLSLKSDIDINMADKYGGTA
LHAAALSGHVSTVKLLLENNAQVDATDVMKHTPLFRACEMGHKDVIQTLIKGGARVDLVD
ODGHSLLHWAALGGNADVCQILIENKINPNVQDYAGRTPLQCAAYGGY INCMAVLMENNA
DPNIQDKEGRTALHWSCNNGYLDAIKLLLDFAAFPNQMENNEERYTPLDYALLGERHEVI
QFMLEHGALSIAAIQDIAAFKIQAVYKGYKVRKAFRDRKNLLMKHEQLRKDAAAKKREEE
NKRKEAEQOKGRRSPDSCRPQALPCLPSTQDVPSRQSRAPSKQPPAGNVAQGPEPRDSRG
SPGGSLGGALQKEQHVSSDLQGTNSRRPNETAREHSKGQSACVHFRPNEGSDGSRHPGVP
SVEKSRGETAGDERCAKGKGFVKQPSCIRVAGPDEKGEDSRRAAASLPPHDSHWKPSRRH
DTEPKAKCAPQKRRTQELRGGRCSPAGSSRPGSARGEAVHAGQONPPHHRTPRNKVTQAKL
TGGLYSHLPQSTEELRSGARRLETSTLSEDFQVSKETDPAPGPLSGQSVNIDLLPVELRL
QITQRERRRKELFRKKNKAAAVIQRAWRSYQLRKHLSHLRHMKQLGAGDVDRWRQESTAL
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LLOQVWRKELELKFPQTTAVSKAPKSPSKGTSGTKSTKHSVLKQIYGCSHEGKIHHPTRSV
KASSVLRLNSVSNLQCIHLLENSGRSKNFSYNLQSATQPKNKTKP

177 Jerky protein homolog like (HHMIJG) /:spt|Q9Y4A0|

SEQ ID NO 177:

>Q9Y4A0 | JERKL_HUMAN Jerky protein homolog-like - Homo sapiens (Human).

MLEWFNQQRAKGNPISGPICAKRAEFFFYALGMDGDFNPSAGWLTRFKQRHSIREINIRN
ERLNGDETAVEDFCNNFRDFIERENLQPEQIYNADETGLFWKCLPSRISVIKGKCTVPGH
KSIEERVTIMCCANATGLHKLKLCVVGKAKKPRSFKSTDTLNLPVSYFSQKGAWMDLSIF
ROQWFDKIFVPQVREYLRSKGLOQEKAVLLLDNSPTHPNENVLRSDDGQIFAKYLPPNVASL
IQPSDQGVIATMKRNYRAGLLONNLEEGNDLKSFWKKLTLLDALYEIAMAWNLVKPVTIS
RAWKKILPMVEEKESLDFDVEDISVATVAAILQHTKGLENVTTENLEKWLEVDSTEPGYE
VLTDSEIIRRAQGQADESSENEEEEIELIPEKHINHAAALQWTENLLDYLEQQGDMILPD
RLVIRKLRATIRNKQKMTKSSQ

178 Jumonji protein /:spt|Q92833|

SEQ ID NO 178:

>Q92833|JARD2_HUMAN Protein Jumonji - Homo sapiens (Human).
MSKERPKRNIIQKKYDDSDGIPWSEERVVRKVLYLSLKEFKNSQKRQBAEGIAGSLKTVN
GLLGNDQSKGLGPASEQSENEKDDASQVSSTSNDVSSSDFEEGPSRKRPRLQAQRKFAQS
QPNSPSTTPVKIVEPLLPPPATQISDLSKRKPKTEDFLTFLCLRGSPALPNSMVYFGSSQ
DEEEVEEEDDETEDVKTATNNASSSCQSTPRKGKTHKHVHNGHVENGSSRSTREKEPVQK
HKSKEATPAKEKHSDHRADSRREQASANHPARAPSTGSSAKGLAATHHHPPLHRSAQDLR
KQVSKVNGVTRMSSLGAGVTSAKKMREVRPSPSKTVKYTATVTKGAVTYTKAKRELVKDT
KPNHHKPSSAVNHTISGKTESSNAKTRKQVLSLGGASKSTGPAVNGLKVSGRLNPKSCTK
EVGGRQLREGLQLREGLRNSKRRLEEAHQAEKPQSPPKKMKGAAGPAEGPGKKAPAERGL
LNGHVKKEVPERSLERNRPKRATAGKSTPGRQAHGKADSASCENRSTSQPESVHKPQDSG
KAEKGGGKAGWAAMDEIPVLRPSAKEFHDPLIYIESVRAQVEKFGMCRVIPPPDWRPECK
LNDEMREFVTQIQHIHKLGRRWGPNVQRLACIKKHLKSQGITMDELPLIGGCELDLACFFR
LINEMGGMQQVTDLKKWNKLADMLRIPRTAQDRLAKLQEAYCQYLLSYDSLSPEEHRRLE
KEVLMEKEILEKRKGPLEGHTENDHHKFHPLPRFEPKNGLIHGVAPRNGFRSKLKEVGQA
QLKTGRRRLFAQEKEVVKEEEEDKGVLNDFHKCIYKGRSVSLTTFYRTARNIMSMCFSKE
PAPAEIEQEYWRLVEEKDCHVAVHCGKVDTNTHGSGFPVGKSEPFSRHGWNLTVLPNNTG
SILRHLGAVPGVTIPWLNIGMVFSTSCWSRDQNHLPYIDYLHTGADCIWYCIPAEEENKL
EDVVHTLLQANGTPGLOQMLESNVMISPEVLCKEGIKVHRTVQQSGQFVVCFPGSFVSKVC
CGYSVSETVHFATTOQWTSMGFETAKEMKRRHIAKPFSMEKLLYQIAQAEAKKENGPTLST
ISALLDELRDTELRQRRQLFEAGLHSSARYGSHDGSSTVADGKKKPRKWLOLETSERRCQ
ICQHLCYLSMVVQENENVVFCLECALRHVEKQKSCRGLKLMYRYDEEQIISLVNQICGKV
SGKNGSIENCLSKPTPKRGPRKRATVDVPPSRLSASSSSKSASSSS

179 Lamin B receptor /:spt|Q14739|

SEQ ID NO 179:

>Q14739|LBR_HUMAN Lamin-B receptor - Homo sapiens (Human).
MPSRKFADGEVVRGRWPGSSLYYEVEILSHDSTSQLYTVKYKDGTELELKENDIKPLTSF
RORKGGSTSSSPSRRRGSRSRSRSRSPGRPPKSARRSASASHQADIKEARREVEVKLTPL
ILKPFGNSISRYNGEPEHIERNDAPHKNTQEKFSLSQESSYIATQYSLRPRREEVKLKEI
DSKEEKYVAKELAVRTFEVTPIRAKDLEFGGVPGVFLIMFGLPVFLFLLLLMCKQKDPSL
LNFPPPLPALYELWETRVFGVYLLWFLIQVLFYLLPIGKVVEGTPLIDGRRLKYRLNGFY
AFILTSAVIGTSLFQGVEFHYVYSHFLOQFALAATVFCVVLSVYLYMRSLKAPRNDLSPAS
SGNAVYDFFIGRELNPRIGTFDLKYFCELRPGLIGWVVINLVMLLAEMKIQDRAVPSLAM
ILVNSFQLLYVVDALWNEEALLTTMDI IEDGFGFMLAFGDLVWVPFIYSFQAFYLVSHPN
EVSWPMASLIIVLKLCGYVIFRGANSQKNAFRKNPSDPKLAHLKTIHTSTGKNLLVSGWW
GFVRHPNYLGDLIMALAWSLPCGFNHILPYFYIIYFTMLLVHREARDEYHCKKKYGVAWE
KYCQRVPYRIFPYIY

180 Laminin gamma-1 chain precursor (Laminin B2 chain) /:spt|P11047|

SEQ ID NO 180:

>P11047|LAMC1_HUMAN Laminin subunit gamma-1 - Homo sapiens (Human).

MRGSHRAAPALRPRGRLWPVLAVLAAARAAAGCAQAAMDECTDEGGRPQRCMPEFVNAAFN
VTVVATNTCGTPPEEYCVQTGVTGVTKSCHLCDAGQPHLQHGAAFLTDYNNQADTTWWQS

-67-

SUBSTITUTE SHEET (RULE 26)

PCT/US2007/077250



10

15

20

25

30

35

40

45

50

55

WO 2008/088583

QTMLAGVQYPSSINLTLHLGKAFDITYVRLKFHTSRPESFAIYKRTREDGPWIPYQYYSG
SCENTYSKANRGFIRTGGDEQQALCTDEFSDFSPLTGGNVAFSTLEGRPSAYNFDNSPVL
QEWVTATDIRVTLNRLNTFGDEVENDPKVLKSYYYAISDFAVGGRCKCNGHASECMKNEF
DKLVCNCKHNTYGVDCEKCLPFFNDRPWRRATAESASECLPCDCNGRSQECYFDPELYRS
TGHGGHCTNCQDNTDGAHCERCRENFFRLGNNEACSSCHCSPVGSLSTQCDSYGRCSCKP
GVMGDKCDRCQPGFHSLTEAGCRPCSCDPSGSIDECNVETGRCVCKDNVEGFNCERCKPG
FFNLESSNPRGCTPCFCFGHSSVCTNAVGYSVYSISSTFQIDEDGWRAEQRDGSEASLEW
SSERQDIAVISDSYFPRYFIAPAKFLGKQVLSYGONLSFSFRVDRRDTRLSAEDLVLEGA
GLRVSVPLIAQGNSYPSETTVKYVFRLHEATDYPWRPALTPFEFQKLLNNLTSTIKIRGTY
SERSAGYLDDVTLASARPGPGVPATWVESCTCPVGYGGQFCEMCLSGYRRETPNLGPYSP
CVLCACNGHSETCDPETGVCNCRDNTAGPHCEKCSDGYYGDSTAGTSSDCQPCPCPGGSS
CAVVPKTKEVVCTNCPTGTTGKRCELCDDGYFGDPLGRNGPVRLCRLCQCSDNIDPNAVG
NCNRLTGECLKCIYNTAGFYCDRCKDGFFGNPLAPNPADKCKACNCNPYGTMKQQSSCNP
VTGQCECLPHVTGQDCGACDPGFYNLQSGQGCERCDCHALGSTNGQCDIRTGQCECQPGI
TGQHCERCEVNHFGFGPEGCKPCDCHPEGSLSLQCKDDGRCECREGEVGNRCDQCEENYF
YNRSWPGCQECPACYRLVKDKVADHRVKLOQELESLIANLGTGDEMVTDQAFEDRLKEAER
EVMDLLREAQDVKDVDONLMDRLQRVNNTLSSQISRLONIRNTIEETGNLAEQARAHVEN
TERLIEIASRELEKAKVAAANVSVTQPESTGDPNNMTLLAEEARKLAERHKQEADDIVRV
AKTANDTSTEAYNLLLRTLAGENQTAFEIEELNRKYEQAKNISQDLEKQAARVHEEAKRA
GDKAVEIYASVAQLSPLDSETLENEANNIKMEAENLEQLIDQKLKDYEDLREDMRGKELE
VKNLLEKGKTEQQTADQLLARADAAKALAEEAAKKGRDTLOQEANDILNNLKDEDRRVNDN
KTAAEEALRKIPAINQTITEANEKTREAQQOALGSAAADATEAKNKAHEAERIASAVQKNA
TSTKAEAERTFAEVTDLDNEVNNMLKQLQEAEKELKRKQDDADQDMMMAGMASQAAQEAE
INARKAKNSVTSLLSIINDLLEQLGQLDTVDLNKLNEIEGTLNKAKDEMKVSDLDRKVSD
LENEAKKQEAAIMDYNRDIEEIMKDIRNLEDIRKTLPSGCENTPSIEKP

181 Matrix metalloprotease MMP-27 [trm|Q9H306|

SEQ ID NO 181:

>Q9H306|MMP27 HUMAN Matrix metalloproteinase-27 - Homo sapiens

MKRLLLLFLFFITFSSAFPLVRMMENEENVOLAQAYLNQFYSLEIEGNHLVQSKNRSLID
DKIREMQAFFGLTVTGKLDSNTLEIMKTPRCGVPDVGQYGYTLPGWRKYNLTYRIINYTP
DMARAAVDEAIQEGLEVWSKVTPLKFTKISKGIADIMIAFRTRVHGRCPRYFDGPLGVLG
HAFPPGPGLGGDTHFDEDENWTKDGAGFNLFLVAAHEFGHALGLSHSNDQTALMEFPNYVS
LDPRKYPLSQODDINGIQSIYGGLPKEPAKPKEPTIPHACDPDLTFDAITTFRREVMFFKG
RHLWRIYYDITDVEFELIASFWPSLPADLQAAYENPRDKILVFKDENFWMIRGYAVLPDY
PKSIHTLGFPGRVKKIDAAVCDKTTRKTYFFVGIWCWRFDEMTQTMDKGFPQRVVKHEFPG
ISIRVDAAFQYKGFFFFSRGSKQFEYDIKTKNITRIMRTNTWFQCKEPKNSSFGFDINKE
KAHSGGIKILYHKSLSLFIFGIVHLLKNTSIYQ

182 Medulloblastoma antigen MU-MB-50.4 /:spt|QIP0O5S|

SEQ ID NO 182:

>Q9P055|CN100_HUMAN Medulloblastoma antigen MU-MB-50.4 - Homo sapiens

(Human) .
MFGAAARSADLALLEKNLQAAHGCLGLYCGKTLLFKNGSTEIYGECGVCPRGQRTNAQKY
CQPCTESPELYDWLYLGFMAMLPLVLHWFFIEWYSGKKSSSALFQHITALFECSMAAIIT
LLVSDPVGVLYIRSCRVLMLSDWYTMLYNPSPDYVTTVHCTHEAVYPLYTIVFIYYAFCL
VLMMLLRPLLVKKIACGLGKSDRFKSIYAALYFFPILTVLQAVGGGLLYYAFPYIILVLS
LVTLAVYMSASEIENCYDLLVRKKRLIVLFSHWLLHAYGIISISRVDKLEQDLPLLALVP
TPALFYLFTAKFTEPSRILSEGANGH

183 Melanoma ubiquitous mutated protein /:trm|jQ13109|

SEQ ID NO 183:

>Q13109|Q13109 HUMAN Melanoma ubiquitous mutated protein (Fragment)

Homo sapiens (Human).

GGGGGHIGVRPGSTLCQIIATCHMSVNDGGCKYVLCRWEKRLWPAKVLARTATSTKNKRR
KEYFLAVQILSLEEKIKVKSTEVEILEKSQIEAIASSLASQNEVPAAPLEELAYRRSLRV
ALDVLSEGSIWSQESSAGTGRADRSLRGKPMEHVSSPCDSNSSSLPRGDVLGSSRPHRRR
PCVQQSLSSSFTCEKDPECKVDHKKGLRKSENPRGPLVLPAGGGAQDESGSRIHHKNWTL
ASKRGRNSAQKASLCLNGSSLSEDDTERDMGSKGGSWAAPSLPSGVREDDPCANAEGHDP
GLPLGSLTAPPAPEPSACSEPGECPAKKRPRLDGSQRPPAVQLEPMAAGAAPSPGPGPGP
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RESVTPRSTARLGPPPSHASADATRCLPCPDSQKLEKECQSSEESMGSNSMRSILEEDEE
DEEPPRVLLYHEPRSFEV

184 Melastatin 1 /:trm|O75560]

SEQ ID NO 184:

>0755601075560_HUMAN Transient receptor potential cation channel

subfamily M member 1 - Homo sapiens (Human).
MYIRVSYDTKPDSLLHLMVKDWQLELPKLLISVHGGLONFEMQPKLKQVFGKGLIKAAMT
TGAWIFTGGVSTGVISHVGDALKDHSSKSRGRVCAIGIAPWGIVENKEDLVGKDVTRVYQ
TMSNPLSKLSVLNNSHTHFILADNGTLGKYGAEVKLRRLLEKHISLQKINTRLGQGVPLV
GLVVEGGPNVVSIVLEYLQEEPPIPVVICDGSGRASDILSFAHKYCEEGGIINESLREQL
LVTIQKTEFNYNKAQSHQLFAIIMECMKKKELVTVFRMGSEGQQDIEMAILTALLKGTNVS
APDQLSLALAWNRVDIARSQIFVFGPHWTPLGSLAPPTDSKATEKEKKPPMATTKGGRGK
GKGKKKGKVKEEVEEETDPRKIELLNWVNALEQAMLDALVLDRVDFVKLLIENGVNMQHE
LTIPRLEELYNTRLGPPNTLHLLVRDVKKSNLPPDYHISLIDIGLVLEYLMGGAYRCNYT
RKNFRTLYNNLFGPKRPKALKLLGMEDDEPPAKGKKKKKKKKEEEIDIDVDDPAVSREQY
PFHELMVWAVLMKRQKMAVFLWQRGEESMAKALVACKLYKAMAHESSESDLVDDISQDLD
NNSKDFGQLALELLDQSYKHDEQIAMKLLTYELKNWSNSTCLKLAVAAKHRDFIAHTCSQ
MLLTDMWMGRLRMRKNPGLKVIMGILLPPTILFLEFRTYDDFSYQTSKENEDGKEKEEEN
TDANADAGSRKGDEENEHKKQRSIPIGTKICEFYNAPIVKFWFYTISYLGYLLLENYVIL
VRMDGWPSLOEWIVISYIVSLALEKIREIILMSEPGKLSQKIKVWLOEYWNITDLVAISTFE
MIGAILRLONQPYMGYGRVIYCVDIIFWYIRVLDIFGVNKYLGPYVMMIGKMMIDMLYEV
VIMLVVLMSFGVARQAILHPEEKPSWKLARNIFYMPYWMIYGEVFADQIDLYAMEINPPC
GENLYDEEGKRLPPCI PGAWLTPALMACYLLVANILLVNLLTAVFNNTFFEVKSISNQVW
KFQRYQLIMTFHDRPVLPPPMIILSHIYIIIMRLSGRCRKKREGDQEERDRGLKLFLSDE
ELKRLHEFEEQCVQEHFREKEDEQQSSSDERIRVTSERVENMSMRLEEINERETFMKTSL
QTVDLRLAQLEELSNRMVNALENLAGIDRSDLIQARSRASSECEATYLLRQSSINSADGY
SLYRYHFNGEELLFEDTSLSTSPGTGVRKKTCSFRIKEEKDVKTHLVPECONSLHLSLGT
STSATPDGSHLAVDDLKNAEESKLGPDIGISKEDDERQTDSKKEETISPSLNKTDVIHGQ
DKSDVONTQLTVETTNIEGTISYPLEETKITRYFPDETINACKTMKSRSEFVYSRGRKLVG
GVNQDVEYSSITDQQLTTEWQCQVQKITRSHSTDIPYIVSEAAVQAEQKEQFADMODEHH
VAEAIPRIPRLSLTITDRNGMENLLSVKPDQTLGFPSLRSKSLHGHPRNVKSIQGKLDRS
GHASSVSSLVIVSGMTAEEKKVKKEKASTETEC

185 Midasin (MIDAS-containing protein) /:sptjQONU22|

SEQ ID NO 185:

>Q9NU22 |[MDN1_HUMAN Midasin - Homo sapiens (Human).
MEHFLLEVAAAPLRLIAAKNEKSRSELGRFLAKQVWTPQDRQCVLSTLAQLLLDKDCTVL
VGRQLRPLLLDLLERNAEAIKAGGQINHDLHERLCVSMSKLIGNHPDVLPFALRYFKDTS
PVFQRLFLESSDANPVRYGRRRMKLRDLMEAAFKFLQQEQSVFRELWDWSVCVPLLRSHD
TLVRWYTANCLALVTCMNEEHKLSFLKKIFNSDELIHFRLRLLEEAQLODLEKALVLANP
EVSLWRKQKELQYLQGHLVSSDLSPRVTAVCGVVLPGQLPAPGELGGNRSSSREQELALR
SYVLVESVCKSLQTLAMAVASQNAVLLEGPIGCGKTSLVEYLAAVTGRTKPPQLLKVQLG
DQTDSKMLLGMYRCTDVPGEFVWQPGTLTQAATMGHWILLEDIDYAPLDVVSVLIPLLEN
GELLIPGRGDCLKVAPGFQFFATRRLLSCGGNWYRPLNSHATLLDKYWTKIHLDNLDKRE
LNEVLQSRYPSLLAVVDHLLDIYIQLTGEKHHSWSDSSVGCEQAPEEVSEARRENKRPTL
EGRELSLRDLLNWCNRIAHSFDSSSLSASLNIFQEALDCFTAMLSEHTSKLKMAEVIGSK
LNISRKKAEFFCQLYKPEIVINELDLQVGRVRLLRKQSEAVHLQREKFTFAATRPSSVLI
EQLAVCVSKGEPVLLVGETGTGKTSTIQYLAHITGHRLRVVNMNQQSDTADLLGGYKPVD
HKLIWLPLREAFEELFAQTFSKKONFTFLGHIQTCYRQKRWHDLLRLMQHVHKSAVNKDG
KDSETGLLIKEKWEAFGLRLNHAQQOMKMTENTLLFAFVEGTLAQAVKKGEWILLDEINL
AAPEILECLSGLLEGSSGSLVLLDRGDTEPLVRHPDFRLFACMNPATDVGKRNLPPGIRN
RFTELYVEELESKEDLQVLIVDYLKGLSVNKNTVQGIINFYTALRKESGTKLVDGTGHRP
HYSLRTLCRALRFAASNPCGNIQRSLYEGFCLGFLTQLDRASHPIVQKLICQHIVPGNVK
SLLKQPIPEPKGGRLIQVEGYWIAVGDKEPTIDETYILTSSVKLNLRDIVRVVSAGTYPV
LIQGETSVGKTSLIQWLAAATGNHCVRINNHEHTDIQEYIGCYTSDSSGKLVFKEGVLID
AMRKGYWIILDELNLAPTDVLEALNRLLDDNRELLVTETQEVVKAHPRFMLFATONPPGL
YGGRKVLSRAFRNRFVELHFDELPSSELETILHKRCSLPPSYCSKLVKVMLDLQSYRRSS
SVFAGKQGFITLRDLFRWAERYRLAEPTEKEYDWLOHLANDGYMLLAGRVRKQEEIDVIQ
EVLEKHFKKKLCPQSLFSKENVLKLLGKLSTQISTLECNFGHIVWTEGMRRLAMLVGRAL
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EFGEPVLLVGDTGCGKTTICQVFAALANQKLYSVSCHLHMETSDFLGGLRPVRQKPNDKE
EIDTSRLFEWHDGPLVQAMKEDGFFLLDEISLADDSVLERLNSVLEVEKSLVLAEKGSPE
DKDSEIELLTAGKKFRILATMNPGGDFGKKELSPALRNRFTEIWCPQSTSREDLIQIISH
NLRPGLCLGRIDPKGSDIPEVMLDFIDWLTHQEFGRKCVVSIRDILSWVNFMNKMGEEAA
LKRPEIISTVTSFVHAACLVYIDGIGSGVTSSGFGTALLARKECLKFLIKRLAKIVRLTE
YQKNELKIYDRMKAKEFTGIDNLWGIHPFFIPRGPVLHRNNIADYALSAGTTAMNAQRLL
RATKLKKPILLEGSPGVGKTSLVGALAKASGNTLVRINLSEQTDITDLFGADLPVEGGKG
GEFAWRDGPLLAALKAGHWVVLDELNLASQSVLEGLNACFDHRGEIYVPELGMSFQVQHE
KTKIFGCONPFRQGGGRKGLPRSFLNRFTQVFVDPLTVIDMEFIASTLFPAIEKNIVKKM
VAFNNQIDHEVTVEKKWGQKGGPWEFNLRDLFRWCQLMLVDQSPGCYDPGQHVFLVYGER
MRTEEDKKKVIAVFKDVEGSNSNPYMGTRLFRITPYDVQLGYSVLSRGSCVPHPSRHPLL
LLHQSFQPLESIMKCVQOMSWMVILVGPASVGKTSLVQLLAHLTGHTLKIMAMNSAMDTTE
LLGGFEQVDLIRPWRRLLEKVEGTVRALLRDSLLISADDAEVVLRAWSHFLLTYKPKCLG
EGGKAITMEIVNKLEAVLLLMQRLNNKINSYCKAEFAKLVEEFRSFGVKLTQLASGHSHG
TFEWVDSMLVQALKSGDWLLMDNVNFCNPSVLDRLNALLEPGGVLTISERGMIDGSTPTI
TPNPNFRLFLSMDPVHGDISRAMRNRGLEIYISGEGDASTPDNLDLKVLLHSLGLVGNSV
CDILLALHTETRSTVVGSPTSSVSTLIQTAILIVQYLORGLSLDRAFSEACWEVYVCSQH
SPANRKLVQALLEKHVSSLRAHETWGDS ILGMGLWPDSVPSALFATEDSHLSTVRRDGQI
LVYCLNRMSMKTSSWTRSQPFTLODLEKIMQSPSPENLKFNAVEVNTYWIDEPDVLVMAV
KLLIERATNQDWMLRVKWLYHLAKNIPQGLESIQIHLEASAASLRNFYSHSLSGAVSNVFE
KILQPNTTDEFVIPLDPRWNMQALDMIRNLMDFDPQTDQPDQLFALLESAANKTIIYLDR
EKRVFTEANLVSVGSKKLRESVLRMSFEFHQDPESYHTLPHEIVVNLAAFFELCDALVLL
WVQSSQGMVSDASANEILGSLRWRDRFWTVADTVKVDAPGLALLALHWHWVLKHLVHAQIP
RLLMNYEDKYYKEVQTVSEHIQNCLGSQTGGFAGIKKLQKFLGRPFPFKDKLVVECFSQL
KVLNKVLAIREQMSALGESGWQEDINRLQVVASQWTLKKSLLOQAWGLILRANILEDVSLD
ELKNFVHAQCLELKAKGLSLGFLEKKHDEASSLSHPDLTSVIHLTRSVQLWPAMEYLAML
WRYKVTADFMAQACLRRCSKNQQPQINEEISHLISFCLYHTPVTPQELRDLWSLLHHQKV
SPEEITSLWSELFNSMFMSFWSSTVTTNPEYWLMWNPLPGMQQREAPKSVLDSTLKGPGN
LNRPIFSKCCFEVLTSSWRASPWDVSGLPILSSSHVTLGEWVERTQQLQDISSMLWTNMA
ISSVAEFRRTDSQLQGQVLFRHLAGLAELLPESRRQEYMONCEQLLLGSSQAFQHVGQTL
GDMAGQEVLPKELLCQLLTSLHHFVGEGESKRSLPEPAQRGSLWVSLGLLQIQTWLPQAR
FDPAVKREYKLNYVKEELHQLQCEWKTRNLSSQLQTGRDLEDEVVVSYSHPHVRLLRQRM
DRLDNLTCHLLKKQAFRPQLPAYESLVQEIHHYVTSIAKAPAVQDLLTRLLQALHIDGPR
SAQVAQSLLKEEASWQQOSHHQFRKRLSEEYTFYPDAVSPLQASILQLQHGMRLVASELHT
SLHSSMVGADRLGTLATALLAFPSVGPTFPTYYAHADTLCSVKSEEVLRGLGKLILKRSG
GKELEGKGQKACPTREQLLMNALLYLRSHVLCKGELDQRALQLFRHVCQEIISEWDEQER
IAQEKAEQESGLYRYRSRNSRTALSEEEEEEREFRKQFPLHEKDFADILVQPTLEENKGT
SDGQEEEAGTNPALLSQNSMQAVMLIHQQLCLNFARSLWYQQTLPPHEAKHYLSLFLSCY
OTGASLVTHFYPLMGVELNDRLLGSQLLACTLSHNTLFGEAPSDLMVKPDGPYDFYQHPN
VPEARQCQPVLOGFSEAVSHLLODWPEHPALEQLLVVMDRIRSFPLSSPISKFLNGLEIL
LAKAQDWEENASRALSLRKHLDLISQOMI IRWRKLELNCWSMSLDNTMKRHTEKSTKHWES
IYOMLEKHMQEQTEEQEDDKQMTLMLLVSTLQAFIEGSSLGEFHVRLOQMLLVFHCHVLLM
PQVEGKDSLCSVLWNLYHYYKQFFDRVQAKIVELRSPLEKELKEFVKISKWNDVSFWSIK
QSVEKTHRTLFKFMKKFEAVLSEPCRSSLVESDKEEQPDFLPRPTDGAASELSSIQNLNR
ALRETLLAQPAAGQATIPEWCQGAAPSGLEGELLRRLPKLRKRMRKMCLTFMKESPLPRL
VEGLDQFTGEVISSVSELQSLKVEPSAEKEKQRSEAKHILMQKQRALSDLFKHLAKIGLS
YRKGLAWARSKNPQEMLHLHPLDLQSALSIVSSTQEADSRLLTEISSSWDGCQKYFYRSL
ARHARLNAALATPAKEMGMGNVERCRGFSAHLMKMLVRQRRSLTTLSEQWIILRNLLSCV
QETIHSRLMGPQAYPVAFPPQDGVQOWTERLQHLAMQCQILLEQLSWLLQCCPSVGPAPGH
GNVQVLGQPPGPCLEGPELSKGQLCGVVLDLIPSNLSYPSPIPGSQLPSGCRMRKQDHLW
QOSTTRLTEMLKTIKTVKADVDKIRQQSCETLFHSWKDFEVCSSALSCLSQVSVHLQGLE
SLFILPGMEVEQRDSOQMALVESLEYVRGE I SKAMADFTTWKTHLLTSDSQGGNQMLDEGF
VEDFSEQMEIAIRAILCAIQNLEERKNEKAEENTDQASPQEDYAGFERLOSGHLTKLLED
DFWADVSTLHVQKIISAISELLERLKSYGEDGTAAKHLFFSQSCSLLVRLVPVLSSYSDL
VLFFLTMSLATHRSTAKLLSVLAQVFTELAQKGFCLPKEFMEDSAGEGATEFHDYEGGGI
GEGEGMKDVSDQIGNEEQVEDTFQKGQEKDKEDPDSKSDIKGEDNAIEMSEDFDGKMHDG
ELEEQEEDDEKSDSEGGDLDKHMGDLNGEEADKLDERLWGDDDEEEDEEEEDNKTEETGP
GMDEEDSELVAKDDNLDSGNSNKDKSQQDKKEEKEEAEADDGGQGEDKINEQIDERDYDE
NEVDPYHGNQEKVPEPEALDLPDDLNLDSEDKNGGEDTDNEEGEEENPLEIKEKPEEAGH
EAEERGETETDONESQSPQEPEEGPSEDDKAEGEEEMDTGADDQDGDAAQHPEEHSEEQQ
QSVEEKDKEADEEGGENGPADQGFQPQEEEEREDSDTEEQVPEALERKEHASCGQTGVEN
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MONTQAMELAGAAPEKEQGKEEHGSGAADANQAEGHESNFIAQLASQKHTRKNTQSFKRK
PGQADNERSMGDHNERVHKRLRTVDTDSHAEQGPAQQPQAQVEDADAFEHIKQGSDAYDA
QTYDVASKEQQQSAKDSGKDQEEEEIEDTLMDTEEQEEFKAADVEQLKPEEIKSGTTAPL
GFDEMEVEIQTVKTEEDQDPRTDKAHKETENEKPERSRESTIHTAHQFLMDTIFQPFLKD
VNELRQELERQLEMWQPRESGNPEEEKVAAEMWQSYLILTAPLSQRLCEELRLILEPTQA
AKLKGDYRTGKRLNIRKVIPYIASQFRKDKIWLRRTKPSKRQYQICLAIDDSSSMVDNHT
KQLAFESLAVIGNALTLLEVGQIAVCSFGESVKLLHPFHEQFSDYSGSQILRLCKFQQKK
TKIAQFLESVANMFAARQQLSQONISSETAQLLLVVSDGRGLFLEGKERVLAAVQAARNAN
IFVIFVVLDNPSSRDSILDIKVPIFKGPGEMPEIRSYMEEFPFPYYIILRDVNALPETLS
DALRQWFELVTASDHP

186 Mitogen-activated protein kinase kinase kinase 4 /:spt|Q9Y6R4|

SEQ ID NO 186:

>Q9Y6R4 [M3K4_HUMAN Mitogen-activated protein kinase kinase kinase 4 -

Homo sapiens (Human) .
MREAAAALVPPPAFAVTPAAAMEEPPPPPPPPPPPPEPETESEPECCLAARRQEGTLGDSA
CKSPESDLEDFSDETNTENLYGTSPPSTPROMKRMSTKHQRNNVGRPASRSNLKEKMNAP
NQPPHKDTGKTVENVEEYSYKQEKKIRAALRTTERDHKKNVQCSFMLDSVGGSLPKKSIP
DVDLNKPYLSLGCSNAKLPVSVPMPIARPARQTSRTDCPADRLKFFETLRLLLKLTSVSK
KKDREQRGOQENTSGFWLNRSNELIWLELQAWHAGRTINDQDFFLYTARQAIPDIINEILT
FKVDYGSFAFVRDRAGEFNGTSVEGQCKATPGTKIVGYSTHHEHLQRQRVSFEQVKRIMEL
LEYIEALYPSLOQALOKDYEKYAAKDFQDRVQALCLWLNITKDLNQKLRIMGTVLGIKNLS
DIGWPVFEIPSPRPSKGNEPEYEGDDTEGELKELESSTDESEEEQISDPRVPEIRQPIDN
SFDIQSRDCISKKLERLESEDDSLGWGAPDWSTEAGFSRHCLTSIYRPFVDKALKQMGLR
KLILRLHKLMDGSLQRARIALVKNDRPVEFSEFPDPMWGSDYVQLSRTPPSSEEKCSAVS
WEELKAMDLPSFEPAFLVLCRVLLNVIHECLKLRLEQRPAGEPSLLSIKQLVRECKEVLK
GGLLMKQYYQFMLOQEVLEDLEKPDCNIDAFEEDLHKMLMVYFDYMRSWIQMLQQLPQASH
SLKNLLEEEWNFTKEITHYIRGGEAQAGKLFCDIAGMLLKSTGSFLEFGLQESCAEFWTS
ADDSSASDEIIRSVIEISRALKELFHEARERASKALGFAKMLRKDLEIAAEFRLSAPVRD
LLDVLKSKQYVKVQIPGLENLQMFVPDTLAEEKSIILQLLNAAAGKDCSKDSDDVLIDAY
LLLTKHGDRARDSEDSWGTWEAQPVKVVPQVETVDTLRSMQVDNLLLVVMQSAHLTIQRK
AFQOSIEGLMTLCQEQTSSQPVIAKALQQLKNDALELCNRISNAIDRVDHMFTSEFDAEV
DESESVTLQQYYREAMIQGYNFGFEYHKEVVRLMSGEFRQKIGDKYISFARKWMNYVLTK
CESGRGTRPRWATQGFDFLOAIEPAFISALPEDDFLSLQALMNECIGHVIGKPHSPVTGL
YLATHRNSPRPMKVPRCHSDPPNPHLIIPTPEGFSTRSMPSDARSHGSPAARAAAAAAVA
ASRPSPSGGDSVLPKSISSAHDTRGSSVPENDRLASIAAELQFRSLSRHSSPTEERDEPA
YPRGDSSGSTRRSWELRTLI SQSKDTASKLGPIEAIQKSVRLFEEKRYREMRRKNI IGQV
CDTPKSYDNVMHVGLRKVTFKWQRGNKIGEGQYGKVYTCISVDTGELMAMKE IRFQPNDH
KTIKETADELKIFEGIKHPNLVRYFGVELHREEMYIFMEYCDEGTLEEVSRLGLQEHVIR
LYSKQITIAINVLHEHGIVHRDIKGANIFLTSSGLIKLGDFGCSVKLKNNAQTMPGEVNS
TLGTAAYMAPEVITRAKGEGHGRAADIWSLGCVVIEMVTGKRPWHEYEHNFQIMYKVGMG
HKPPIPERLSPEGKDFLSHCLESDPKMRWTASQLLDHSFVKVCTDEE

187 M-phase inducer phosphatase 3 /:spt|P30307|

SEQ ID NO 187:

>P30307 |MPIP3_HUMAN M-phase inducer phosphatase 3 - Homo sapiens

MSTELFSSTREEGSSGSGPSFRSNQRKMLNLLLERDTSFTVCPDVPRTPVGKFLGDSANL
SILSGGTPKRCLDLSNLSSGEITATQLTTSADLDETGHLDSSGLQEVHLAGMNHDQHLMK
CSPAQLLCSTPNGLDRGHRKRDAMCSSSANKENDNGNLVDSEMKYLGSPITTVPKLDKNP
NLGEDQAEEISDELMEFSLKDQEAKVSRSGLYRSPSMPENLNRPRLKQVEKFKDNTIPDK
VKKKYFSGQGKLRKGLCLKKTVSLCDITITOQMLEEDSNQGHLIGDFSKVCALPTVSGKHQ
DLKYVNPETVAALLSGKFQGLIEKFYVIDCRYPYEYLGGHIQGALNLYSQEELFNFFLKK
PIVPLDTQKRIIIVFHCEFSSERGPRMCRCLREEDRSLNQYPALYYPELYILKGGYRDFF
PEYMELCEPQSYCPMHHQDHKTELLRCRSQSKVQEGERQLREQIALLVKDMSP

188 Nesprin 2 (Nuclear envelope spectrin repeat protein 2) /:spt|QINUS0|

SEQ ID NO 188:

>Q8WXHO | SYNE2 HUMAN Nesprin-2 - Homo sapiens (Human).
MASSPELPTEDEQGSWGIDDLHISLOAEQEDTQKKAFTCWINSQLARHTSPSVISDLFTD
IKKGHVLLDLLEVLSGQQLPRDKGSNTFQCRINIEHALTFLRNRSIKLINIHVTDIIDGN
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PSIILGLIWTIILHFHIEKLAQTLSCNYNQPSLDDVSVVDSSPASSPPAKKCSKVQARWQ
MSARKALLLWAQEQCATYESVNVTDFKSSWRNGMAFLAI IHALRPDLIDMKSVKHRSNKD
NLREAFRIAEQELKIPRLLEPEDVDVVDPDEKSIMTYVAQFLQYSKDAPGTGEEAQGKVK
DAMGWLTLQKEKLQKLLKDSENDTYFKKYNSLLSFMESFNEEKKSFLDVLSIKRDLDELD
KDHLQLREAWDGLDHQINAWKIKLNYALPPPLHQTEAWLQEVEELMDEDLSASQDHSQAV
TLIQEKMTLFKSLMDRFEHHSNILLTFENKDENHLPLVPPNKLEEMKRRINNILEKKFIL
LLEFHYYKCLVLGLVDEVKSKLDIWNIKYGSRESVELLLEDWHKFIEEKEFLARLDTSFQ
KCGEIYKNLAGECQNINKQYMMVKSDVCMYRKNIYNVKSTLQKVLACWATYVENLRLLRA
CFEETKKEEIKEVPFETLAQWNLEHATLNEAGNFLVEVSNDVVGSSISKELRRLNKRWRK
LVSKTQLEMNLPLMIKKQDQPTFDNSGNILSKEEKATVEFSTDMSVELPENYNQNIKAGE
KHEKENEEFTGQLKVAKDVEKLIGQVEIWEAEAKSVLDQDDVDTSMEESLKHLIAKGSMF
DELMARSEDMLOMDIQNISSQESFQHVLTTGLQAKIQEAKEKVQINVVKLIAALKNLTDV
SPDLDIRLKMEESQKELESYMMRAQQLLGORESPGELISKHKEALIISNTKSLAKYLKAV
EELKNNVTEDIKMSLEEKSRDVCAKWESLHHELSLYVQQLKIDIEKGKLSDNILKLEKQI
NKEKKLIRRGRTKGLIKEHEACFSEEGCLYQLNHHEMEVLRELCEELPSQKSQQEVKRLLK
DYEQKIERLLKCASEIHMTLQPTAGGTSKNEGTITTSENRGGDPHSEAPFAKSDNQPSTE
KAMEPTMKFSLASVLRPLQEESIMEKDYSASINSLLERYDTYRDILEHHLONNKFRITSD
FSSEEDRSSSCLQAKLTDLOQVIKNETDARWKEFEI ISLKLENHVNDIKKPFVIKERDTLK
ERERELQMTLNTRMESLETALRLVLPVEKASLLLCGSDLPLHKMAIQGFHLIDADRIYQH
LRNIQDSIAKQIEICNRLEEPGNFVLKELHPFDLHAMONIILKYKTQFEGMNHRVQRSED
TLKALEDFLASLRTAKLSAEPVTDLSASDTQVAQENTLTVKNKEGE IHLMKDKAKHLDKC
LKMLDMSFKDAERGDDTSCENLLDAFSIKLSETHGYGVQEEFTEENKLLEACIFKNNELL
KNIQDVQSQISKIGLKDPTVPAVKHRKKSLIRLDKVLDEYEEEKRHLOQEMANSLPHFKDG
REKTVNQQCONTVVLWENTKALVTECLEQCGRVLELLKQYONFKSILTTLIQKEESVISL
QASYMGKENLKKRIAEIEIVKEEFNEHLEVVDKINQVCKNLQFYLNKMKTFEEPPFEKEA
NIIVDRWLDINEKTEDYYENLGRALALWDKLFNLKNVIDEWTEKALQKMELHQLTEEDRE
RLKEELQVHEQKTSEFSRRVAEIQFLLQSSEIPLELQVMESSILNKMEHVQKCLTGESNC
HALSGSTAELREDLDQAKTQIGMTESLLKALSPSDSLEIFTKLEEIQQQILOQKHSMILL
ENQIGCLTPELSELKKQYESVSDLFNTKKSVLODHFSKLLNDQCKNEFNDWEFSNIKVNLKE
CFESSETKKSVEQKLQKLSDFLTLEGRNSKIKQVDSVLKHVKKHLPKAHVKELISWLVGQ
EFELEKMESICQARAKELEDSLOQLLRLODDHRNLRKWLTNQEEKWKGMEEPGEKTELFC
QALARKREQFESVAQLNNSLKEYGFTEEEEIIMEATCLMDRYQTLLRQLSEIEEEDKLLP
TEDQSFNDLAHDVIHWIKEIKESIMVLNSSEGKMPLEERIQKIKEIILLKPEGDARIETI
MKQAESSEAPLVQKTLTDISNQWDNTLHLASTYLSHQEKLLLEGEKYLQSKEDLRLMLIE
LKKKQEAGFALQHGLQEKKAQLKIYKKFLKKAQDLTSLLKELKSQGNYLLECTKNPSFSE
EPWLEIKHLHESLLQQLQDSVQNLDGHVREHDSYQVCVTDLNTTLDNEFSKEFVSFSDKPV
DOIAVEEKLQKLQELENRLSLODGTLKKILALAKSVKONTSSVGQKIIKDDIKSLQCKOK
DLENRLASAKQEMECCLNSILKSKRSTEKKGKFTLPGREKQATSDVQESTQESAAVEKLE
EDWEINKDSAVEMAMSKQLSLNAQESMKNTEDERKVNELONQPLELDTMLRNEQLEEIEK
LYTQLEAKKAAIKPLEQTECLNKTETGALVLHNIGYSAQHLDNLLQALITLKKNKESQYC
VLRDFQEYLAAVESSMKALLTDKESLKVGPLDSVTYLDKIKKFIASIEKEKDSLGNLKIK
WENLSNHVTDMDKKLLESQIKQLEHGWEQVEQQIQKKYSQQVVEYDEFTTLMNKVQDTET
SLOQQQOQHLQLRLKSPEERAGNQSMIALTTDLOATKHGFSVLKGQAELOMKRIWGEKEKK
NLEDGINNLKKQWETLEPLHLEAENQIKKCDIRNKMKET ILWAKNLLGELNPSIPLLPDD
ILSQIRKCKVTHDGILARQQSVESLAEEVKDKVPSLTTYEGSDLNNTLEDLRNQYQMLVL
KSTQRSQQLEFKLEERSNFFAITIRKFQLMVQESETLIIPRVETAATEAELKHHHVTLEAS
QKELQEIDSGISTHLQELTNIYEELNVFERLFLEDQLKNLKIRTNRIQRFIQONTCNEVEH
KIKFCRQFHEKTSALQEEADSIQRNELLLNQEVNKGVKEEIYNLKDRLTAIKCCILQVLK
LKKVFDYIGLNWDFSQLDQLOTQVFEKEKELEEKIKQLDTFEEEHGKYQALLSKMRAIDL
QIKKMTEVVLKAPDSSPESRRLNAQILSQRIEKAKCLCDEIIKKLNENKTFDDSFKEKETI
LOIKLNAEENDKLYKVLONMVLELSPKELDEKNCQDKLETSLHVLNQIKSQLQOPLLINL
EIKHIQNEKDNCEAFQEQVWAEMCSIKAVTAIEKQREENSSEASDVETKLREFEDLOMQL
NTSIDLRTNVLNDAYENLTRYKEAVTRAVESITSLEAIIIPYRVDVGNPEESLEMPLRKQ
EELESTVAHIQDLTEKLGMISSPEAKLQLQYTLQELVSKNSAMKEAFKAQETEAERYLEN
YKCYRKMEEDIYTNLSKMETVLGQSMSSLPLSYREALERLEQSKALVSNLISTKEELMKL
ROILRLLRLRCTENDGICLLKIVSALWEKWLSLLEAAKEWEMWCEELKQEWKFVSEEIER
EAIILDNLQEELPEISKTKEAATTEELSELLDCLCQYGENVEKQOLLLTLLLQRIRSION
VPESSGAVETVPAFQEITSMKERCNKLLOQKVOKNKELVQTEIQERHSFTKEI IALKNFFQ
QTTTSFONMAFQDHPEKSEQFEELQSILKKGKLTFENIMEKLRIKYSEMYTIVPAEIESQ
VEECRKALEDIDEKISNEVLKSSPSYAMRRKIEEINNGLHNVEKMLQOKSKNIEKAQETIQ
KKMWDELDLWHSKLNELDSEVQDIVEQDPGQAQEWMDNLMI PFQQYQQVSQRAECRTSQL
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NKATVKMEEYSDLLKSTEAWIENTSHLLANPADYDSLRTLSHHASTVOMALEDSEQKHNL
LHSIFMDLEDLSIIFETDELTQSIQELSNQVTALQOKIMESLPQIQRMADDVVAIESEVK
SMEKRVSKIKTILLSKEIFDFSPEEHLKHGEVILENIRPMKKTIAEIVSYQVELRLPQTG
MKPLPVFQRTNQLLODIKLLENVTQEQNELLKVVIKQTNEWDEEIENLKQILNNYSAQFS
LEHMSPDQADKLPQLQGEIERMEKQILSLNQRKEDLLVDLKATVLNLHQHLKQEQEGVER
DRLPAVTSEEGGVAERDASERKLNRRGSMSYLAAVEEEVEESSVKSDNGDEKAEPSPQSW
SSLWKHDKDMEEDRASSSSGTIVQEAYGKISTSDNSMAQILTPDSLNTEQGPECSLRPNQ
TEEGTTPPIEADTLDSSDAQGGLEPRVEKTRPEPTEVLHACKTQVAELELWLQQANVAVE
PETLNADMQQVLEQQLVGCQAMLTEIEHKVAFLLETCKDQGLGDNGATQHEAEALSLKLK
TVKCNLEKVOMMLQEKHSEDQHPTILKKSSEPEHQEALQPVNLSELESIVTERPQFSRQK
DFQOQQVLELKPMEQKDFIKFIEFNAKKMWPQYCQHDNDTTQESSASNQASSPENDVPDS
ILSPQGONGDKWQYLHHELSSKIKLPLPQLVEPQVSTNMGILPSVTMYNFRYPTTEELKT
YTTQLEDLRQEASNLQTQENMTEEAY INLDKKLFELFLTLSQCLSSVEEMLEMPRLYRED
GSGQQVHYETLALELKKLYLALSDKKGDLLKAMTWPGENTNLLLECFDNLQVCLEHTQAA
AVCRSKSLKAGLDYNRSYQNEIKRLYHQLIKSKTSLQQSLNEISGQSVAEQLQKADAYTV
ELENAESRVAKLRDEGERLHLPYALLQEVYKLEDVLDSMWGMLRARYTELSSPFVTESQQ
DALLQGMVELVKIGKEKLAHGHLKQTKSKVALQAQIENHKVFFQKLVADMLLIQAY SAKI
LPSLLONRETEFWAEQVTEVKILEEKSRQCGMKLOSLLOKWEEFDENYASLEKDLEILIST
LPSVSLVEETEERLVERISFYQQIKRNIGGKHARLYQTLNEGKQLVASVSCPELEGQIAK
LEEQWLSLNKKIDHELHRLQALLKHLLSYNRDSDQLTKWLESSQHTLNYWKEQSLNVSQD
LDTIRSNINNFFEFSKEVDEKSSLKTAVISIGNQLLHLKETDTATLRASLAQFEQKWTML
ITQLPDIQEKLHQLOMEKLPSRKAITEMI SWMNNVEHQTSDEDSVHSPSSASQVKHLLOK
HKEFRMEMDYKQWIVDEFVNQSLLOLSTCDVESKRYERTEFAEHLGEMNRQWHRVHGMLNR
KIQHLEQLLESITESENKIQILNNWLEAQEERLKTLOKPESVISVOKLLLDCQDIENQLA
IKSKALDELKQSYLTLESGAVPLLEDTASRIDELFQKRSSVLTQVNQLKTSMQSVLQEWK
IYDQLYDEVNMMTIRFWYCMEHSKPVVLSLETLRCQVENLQSLQDEAESSEGSWEKLQEV
IGKLKGLCPSVAEI IEEKCONTHKRWTQVNQAIADQLOKAQSLLOLWKAYSNAHGEAAAR
LKQQEAKFQQLANISMSGNNLAEILPPALODIKELQHDVQKTKEAFLONSSVLDRLPQPA
ESSTHMLLPGPLHSLORAAYLEKMLLVKANEFEFVLSQFKDFGVRLESLKGLIMHEEENL
DRLHQQEKENPDSFLNHVLALTAQSPDIEHLNEVSLKLPLSDVAVKTLONMNRQWIRATA
TALERCSELQGIGLNEKFLYCCEKWIQLLEKIEEALKVDVANSLPELLEQOKTYKMLEAE
VSINQTIADSYVTOSLOLLDTTEIENRPEFITEFSKLTDRWQONAVOGVRQRKGDVDGLVR
QWODFTTSVENLFRFLTDTSHLLSAVKGQERFSLYQTRSLIHELKNKEIHEQRRRTTCAL
TLEAGEKLLLTTDLKTKESVGRRISQLODSWKDMEPQLAEMIKQFQSTVETWDQCEKKIK
ELKSRLOVLKAQSEDPLPELHEDLHNEKELIKELEQSLASWTONLKELOQTMKADLTRHAVL
VEDVMVLKEQIEHLHROWEDLCLRVAIRKQEIEDRLNTWVVENEKNKELCAWLVQMENKV
LOTADISIEEMIEKLOKDCMEEINLFSENKLOLKOMGDQLIKASNKSRAAEI DDKLNKIN
DRWQHLFDVIGSRVKKLKETFAFIQQLDKNMSNLRTWLARIESELSKPVVYDVCDDQEIQ
KRLAEQQODLORDIEQHSAGVESVFNICDVLLHDSDACANETECDSIQQTTRSLDRRWRNI
CAMSMERRMKIEETWRLWQKFLDDYSRFEDWLKSAERTAACPNSSEVLYTSAKEELKREFE
AFQROIHERLTQLELINKQYRRLARENRTDTASRLKQMVHEGNQRWDNLORRVTAVLRRL
RHFTNQREEFEGTRESILVWLTEMDLOQLTNVEHFSESDADDKMROLNGFQQEITLNTNKI
DQLIVFGEQLIQKSEPLDAVLIEDELEELHRYCQEVEGRVSRFHRRLTSCTPGLEDEKEA
SENETDMEDPREIQTDSWRKRGESEEPSSPQSLCHLVAPGHERSGCETPVSVDSIPLEWD
HTGDVGGSSSHEEDEEGPYYSALSGKSISDGHSWHVPDSPSCPEHHYKQOMEGDRNVPPVP
PASSTPYKPPYGKLLLPPGTDGGKEGPRVLNGNPQOQEDGGLAGITEQQSGAFDRWEMIQA
QELHNKLKIKQNLQQLNSDISAITTWLKKTEAELEMLKMAKPPSDIQEIELRVKRLQEIL
KAFDTYKALVVSVNVSSKEFLQTESPESTELQSRLRQLSLLWEAAQGAVDSWRGGLRQSL
MQOCQODFHQLSONLLLWLASAKNRRQKAHVTDPKADPRALLECRRELMQLEKELVERQPQV
DMLQEISNSLLIKGHGEDCIEAEEKVHVIEKKLKQLREQVSQDLMALQGTONPASPLPSF
DEVDSGDQPPATSVPAPRAKQFRAVRTTEGEEETESRVPGSTRPQRSFLSRVVRAALPLQ
LLLLLLLLLACLLPSSEEDYSCTQANNFARSFYPMLRYTNGPPPT

189 Neuroblast differentiation associated protein AHNAK /:spt]Q09666|

SEQ ID NO 189:

>Q09666 | AHNK_HUMAN Neuroblast differentiation-associated protein AHNAK

(Fragments) - Homo sapiens (Human).

MPGIKVGGSGVNVNAKGLDLGGRGGVQVPAVDISSSLGGRPVEVQGPSLESGDHAKIKEP
TMKVPKFGVSTGREGQTPKAGLRVSAPEVSVGHKGGKPGLTIQAPQLEVSVPSANIEGLE
GKLKGPQITGPSLEGDLGLKGAKPQGHIGVDASAPQIGGSITGPSVEVQAPDIDVQGPGS
KLNVPKMKVPKFSVSGAKGEETGIDVTLPTGEVTVPGVSGDVSLPEIATGGLEGKMKGTK
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VKTPEMITIQKPKISMQDVDLSLGSPKLKGDIKVSAPGVQGDVKGPQVALKGSRVDIETPN
LEGTLTGPRLGSPSGKTGTCRISMSEVDLNVAAPKVKGGVDVTLPRVEGKVKVPEVDVRG
PKVDVSAPDVEAHGPEWNLKMPKMKMPTFSTPGAKGEGPDVHMTLPKGDISISGPKVNVE
APDVNLEGLGGKLKGPDVKLPDMSVKTPKISMPDVDLHVKGTKVKGEYDVTVPKLEGELK
GPKVDIDAPDVDVHGPDWHLKMPKMKMPKFSVPGFKAEGPEVDVNLPKADVDISGPKIDV
TAPDVSIEEPEGKLKGPKFKMPEMNIKVPKISMPDVDLHLKGPNVKGEYDVTMPKVESEI
KVPDVELKSAKMDIDVPDVEVQGPDWHLKMPKMKMPKFSMPGFKAEGPEVDVNLPKADVD
ISGPKVGVEVPDVNIEGPEGKLKGPKFKMPEMNIKAPKISMPDVDLHMKGPKVKGEYDMT
VPKLEGDLKGPKVDVSAPDVEMQGPDWNLKMPKIKMPKFSMPSLKGEGPEFDVNLSKANV
DISAPKVDTNAPDLSLEGPEGKLKGPKFKMPEMHFRAPKMSLPDVDLDLKGPKMKGNVDI
SAPKIEGEMQVPDVDIRGPKVDIKAPDVEGQGLDWSLKI PKMKMPKFSMPSLKGEGPEVD
VNLPKADVDVSGPKVDIEAPDVSLEGPEGKLKGPKFKMPEMHEFKTPKISMPDVDLHLKGP
KVKGDVDVSVPKVEGEMKVPDVEIKGPKMDIDAPDVEVQGPDWHLKMPKMKMPKFSMPGF
KGEGREVDVNLPKADIDVSGPKVDVEVPDVSLEGPEGKLKGPKFKMPEMHFKAPKI SMPD
VDLNLKGPKLKGDVDVSLPEVEGEMKVPDVDIKGPKVDISAPDVDVHGPDWHLKMPKVKM
PKFSMPGFKGEGPEVDVKLPKADVDVSGPKMDAEVPDVNIEGPDAKLKGPKFKMPEMSIK
PQKISIPDVGLHLKGPKMKGDYDVTVPKVEGEIKAPDVDIKGPKVDINAPDVEVHGPDWH
LKMPKVKMPKFSMPGFKGEGPEVDMNLPKADLGVSGPKVDIDVPDVNLEAPEGKLKGPKF
KMPSMNIQTHKISMPDVGLNLKAPKLKTDVDVSLPKVEGDLKGPEIDVKAPKMDVNVGDI
DIEGPEGKLKGPKFKMPEMHFKAPKISMPDVDLHLKGPKVKGDMDVSVPKVEGEMKVPDV
DIKGPKVDIDAPDVEVHDPDWHLKMPKMKMPKFSMPGFKAEGPEVDVNLRKADIDVSGPS
VDTDAPDLDIEGPEGKLKGSKFKMPKLNIKAPKVSMPDVDLNLKGPKLKGEIDASVPELE
GDLRGPQVDVKGPLVEAEVPDVDLECPDAKLKGPKFKMPEMHFKAPKISMPDVDLHLKGP
KVKGDADVSVPKLEGDLTGPSVGVEVPDVELECPDAKLKGPKFKMPDMHFKAPKISMPDV
DLHTLPKVEGDLKGPEADIKGPKVDINTPDVDVHGPDWHLKMPKVKMPKF SMPGFKGEGP
DVDVNLPKADIDVSGPKVDVDVPDVNIEGPDAKLKGPKFKMPEMSIKAPKISMPDIDLNL
KGPKVKGDVDVTLPKVEGDLKGPEADIKGPKVDINTPDVDVHGPDWHLKMPKVKMPKESM
PGFKGEGPDVDVSLPKADIDVSGPKVDVDIPDVNIEGPDPKLKVPKVKMPEINIKAPKIS
IPDVDLDLKGPKVKGDFDVSVPKVEGTLKGPEVDLKGPRLDFEGPDAKLSGPSLKMPSLE
ISAPKVTAPDVDLHLKAPKIGFSGPKLEGGEVDLKGPKVEAPSLDVHMDSPDINIEGPDV
KIPKFKKPKFGFGPKSPKADIKSPSLDVTVPEAELNLETPEISVGGKGKKSKFKMPKIHM
SGPKIKAKKQGFDLNVPGGEIDASLKAPDVDVNIAGPDAALKVDVKSPKTKKTMFGKMYF
PDVEFDIKSPKFKAEAPLPSPKLEGELQAPDLELSLPATIHVEGLDIKAKAPKVKMPDVDI
SVPKIEGDLKGPKVQANLGAPDINIEGLDAKVKTPSFGISAPQVSIPDVNVNLKGPKIKG
DVPSVGLEGPDVDLQGPEAKIKFPKFSMPKIGIPGVKMEGGGAEVHAQLPSLEGDLRGPD
VKLEGPDVSLKGPGVDLPSVNLSMPKVSGPDLDLNLKGPSLKGDLDASVPSMKVHAPGLN
LSGVGGKMQVGGDGVKVPGIDATTKLNVGAPDVTLRGPSLOQGDLAVSGDIKCPKVSVGAP
DLSLEASEGSIKLPKMKLPQFGISTPGSDLHVNAKGPQVSGELKGPGVDVNLKGSRISAP
NVDFNLEGPKVKGSLGATGEIKGPTVGGGLPGIGVQGLEGNLOMPGIKSSGCDVNLPGVN
VKLPTGQISGPEIKGGLKGSEVGFHGAAPDISVKGPAFNMASPESDFGINLKGPKIKGGA
DVSGGVSAPDISLGEGHLSVKGSGGEWKGPQVSSALNLDTSKFAGGLHFSGPKVEGGVKG
GQIGLQOAPGLSVSGPQGHLESGSGKVTFPKMKIPKFTFSGRELVGREMGVDVHFPKAEAS
IQAGAGDGEWEESEVKLKKSKIKMPKENFSKPKGKGGVTGSPEASISGSKGDLKSSKASL
GSLEGEAEAEASSPKGKFSLFKSKKPRHRSNSFSDEREFSGPSTPTGTLEFEGGEVSLEG
GKVKGKHGKLKFGTFGGLGSKSKGHYEVTGSDDETGKLQGSGVSLASKKSRLSSSSSNDS
GNKVGIQLPEVELSVSTKKE

190 NF45 protein /:trm|Q12905|

SEQ ID NO 190:

>012905|ILF2 HUMAN Interleukin enhancer-binding factor 2 - Homo sapiens

(Human) .
MRGDRGRGRGGRFGSRGGPGGGFRPFVPHIPFDFYLCEMAFPRVKPAPDETSFSEALLKR
NODLAPNSAEQASILSLVTKINNVIDNLIVAPGTFEVQIEEVRQVGSYKKGTMTTGHNVA
DLVVILKILPTLEAVAALGNKVVESLRAQDPSEVLTMLTNETGFEISSSDATVKILITTV
PPNLRKLDPELHLDIKVLQSALARAIRHARWEFEENASQSTVKVLIRLLKDLRIRFPGFEPL
TPWILDLLGHYAVMNNPTRQPLALNVAYRRCLOILAAGLFLPGSVGITDPCESGNFRVHT
VMTLEQODMVCYTAQTLVRILSHGGFRKILGQEGDASYLASEISTWDGVIVTPSEKAYEK
PPEKKEGEEEEENTEEPPQGEEEESMETQE

191 Nucleolar protein Nop56 (Nucleolar protein 5A) /:spt|000567|
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SEQ ID NO 191:

>000567 [NOLSA_HUMAN Nucleolar protein 5A - Homo sapiens (Human).

MVLLHVLFEHAVGYALLALKEVEEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASSQVA
LENANAVSEGVVHEDLRLLLETHLPSKKKKVLLGVGDPKIGAAIQEELGYNCQTGGVIAE
ILRGVRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKVKFNVNRVDNMIIQSISLLDQLDK
DINTFSMRVREWYGYHFPELVKIINDNATYCRLAQFIGNRRELNEDKLEKLEELTMDGAK
AKAILDASRSSMGMDISAIDLINIESFSSRVVSLSEYRQSLHTYLRSKMSQVAPSLSALI
GEAVGARLIAHAGSLTNLAKYPASTVQILGAEKALFRALKTRGNTPKYGLIFHSTFIGRA
AAKNKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLREQVEERLSFYETGEIPRKNLDV
MKEAMVQAEEARAEITRKLEKQEKKRLKKEKKRLAALALASSENSSSTPEECEEMSEKPK
KKKKQKPQEVPQENGMEDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIPKRKKSTPK
EETVNDPEEAGHRSGSKKKRKFSKEEPVSSGPEEAVGKSSSKKKKKFHKASQED

192 Peroxisomal membrane protein PEX16 (Peroxin-16) /:sptjQ9YSY S|

SEQ ID NO 192:

>Q9Y5Y5|PEX16 HUMAN Peroxisomal membrane protein PEX16 - Homo sapiens

(Human) .
MEKLRLLGLRYQEYVTRHPAATAQLETAVRGFSYLLAGRFADSHELSELVYSASNLLVLL
NDGILRKELRKKLPVSLSQQKLLTWLSVLECVEVFMEMGAAKVWGEVGRWLVIALIQLAK
AVLRMLLLLWFKAGLQTSPPIVPLDRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRTLQON
TPSLHSRHWGAPQOREGRQQOQHHEELSATPTPLGLQETIAEFLYIARPLLHLLSLGLWGQ
RSWKPWLLAGVVDVTSLSLLSDRKGLTRRERRELRRRTILLLYYLLRSPFYDRFSEARIL
FLLQLLADHVPGVGLVTRPLMDYLPTWQKIYFYSWG

193 Placental thrombin inhibitor(Cytoplasmic antiproteinase) /:spt|P35237|

SEQ ID NO 193:

>pP35237|SPB6_HUMAN Serpin B6 - Homo sapiens (Human).
MDVLAEANGTFALNLLKTLGKDNSKNVFFSPMSMSCALAMVYMGAKGNTAAQMAQILSEN
KSGGGGDIHQGFQSLLTEVNKTGTQYLLRVANRLFGEKSCDFLSSFRDSCOKEFYQAEMEE
LDFISAVEKSRKHINTWVAEKTEGKIAELLSPGSVDPLTRLVLVNAVYFRGNWDEQFDKE
NTEERLFKVSKNEEKPVOMMFKQOSTFKKTYIGEIFTQILVLPYVGKELNMIIMLPDETTD
LRTVEKELTYEKFVEWTRLDMMDEEEVEVSLPRFKLEESYDMESVLRNLGMTDAFELGKA
DFSGMSQTDLSLSKVVHKSFVEVNEEGTEAAAATAAIMMMRCARFVPRFCADHPFLFFIQ
HSKTNGILFCGRFSSP

194 Platelet glycoprotein IV /:spt|P16671|

SEQ ID NO 194:

>P16671|CD36 HUMAN Platelet glycoprotein 4 - Homo sapiens (Human).

MGCDRNCGLIAGAVIGAVLAVEGGILMPVGDLLIQKTIKKQVVLEEGTIAFKNWVKTGTE
VYRQFWIFDVONPQEVMMNSSNIQVKQRGPYTYRVRFLAKENVTQDAEDNTVSFLQPNGA
IFEPSLSVGTEADNFTVLNLAVAAASHIYQONQFVOMILNSLINKSKSSMFPQVRTLRELLW
GYRDPFLSLVPYPVTTTVGLEFYPYNNTADGVYKVFNGKDNISKVAIIDTYKGKRNLSYWE
SHCDMINGTDAASFPPFVEKSQVLQFFSSDICRSIYAVFESDVNLKGIPVYRFVLPSKAF
ASPVENPDNYCFCTEKIISKNCTSYGVLDISKCKEGRPVYISLPHFLYASPDVSEPIDGL
NPNEEEHRTYLDIEPITGFTLQFAKRLQVNLLVKPSEKIQVLKNLKRNYIVPILWLNETG
TIGDEKANMFRSQVTGKINLLGLIEMILLSVGVVMFVAFMISYCACRSKTIK

195 Plectin 1 /:sptlQ15149|

SEQ ID NO 195:

>Q15149|PLEC]1_HUMAN Plectin-1 - Homo sapiens (Human).
MVAGMLMPRDQLRAIYEVLFREGVMVAKKDRRPRSLHPHVPGVTNLOQVMRAMASLRARGL
VRETFAWCHFFWYLTNEGIAHLRQYLHLPPEIVAASLQRVRRPVAMVMPARRTPHVQAVQ
GPLGSPPKRGPLPTEEQRLYRRKELEEVSPETPVVPATTQRTLARPGPEPAPATDERDRV
QKKTFTKWVNKHLIKAQRHISDLYEDLRDGHNLISLLEVLSGDSLPREKGRMRFHKLONV
QIALDYLRHRQVKLVNIRNDDIADGNPKLTLGLIWTIILHFQISDIQVSGQSEDMTAKEK
LLLWSQRMVEGYQGLRCDNFTSSWRDGRLFNATIHRHKPLLIDMNKVYRQTNLENLDQAF
SVAERDLGVTRLLDPEDVDVPQPDEKSIITYVSSLYDAMPRVPDVQDGVRANELQLRWQE
YRELVLLLLOWMRHHTAAFEERRFPSSFEEIEILWSQFLKFKEMELPAKEADKNRSKGIY
QSLEGAVQAGQLKVPPGYHPLDVEKEWGKLHVAILEREKQLRSEFERLECLQRIVTKLQM
EAGLCEEQLNQADALLQSDVRLLAAGKVPQRAGEVERDLDKADSMIRLLENDVQTLKDGR
HPQGEQMYRRVYRLHERLVAIRTEYNLRLKAGVAAPATQVAQVTLOSVQRRPELEDSTLR
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YLODLLAWVEENQHRVDGAEWGVDLPSVEAQLGSHRGLHQSIEEFRAKIERARSDEGQLS
PATRGAYRDCLGRLDLQYAKLLNSSKARLRSLESLHSFVAAATKELMWLNEKEEEEVGFD
WSDRNTNMTAKKESYSALMRELELKEKKIKELQNAGDRLLREDHPARPTVESFQAALQTQ
WSWMLOLCCCIEAHLKENAAYFQFFSDVREAEGQLOKLQEALRRKYSCDRSATVTRLEDL
LODAQDEKEQLNEYKGHLSGLAKRAKAVVQLKPRHPAHPMRGRLPLLAVCDYKQVEVTVH
KGDECQLVGPAQPSHWKVLS SSGSEAAVPSVCFLVPPPNQEAQEAVTRLEAQHQALVTLW
HQLHVDMKSLLAWQSLRRDVQLIRSWSLATFRTLKPEEQRQALHSLELHYQAFLRDSQDA
GGFGPEDRLMAEREYGSCSHHYQQLLOSLEQGAQEESRCQRCISELKDIRLQLEACETRT
VHRLRLPLDKEPARECAQRIAEQQKAQAEVEGLGKGVARLSAEAEKVLALPEPSPAAPTL
RSELELTLGKLEQVRSLSAIYLEKLKTISLVIRGTQGAEEVLRAHEEQLKEAQAVPATLP
ELEATKASLKKLRAQAEAQQPTFDALRDELRGAQEVGERLQQRHGERDVEVERWRERVAQ
LLERWQAVLAQTDVRORELEQLGRQLRY YRESADPLGAWLQDARRRQEQIQAMPLADSQA
VREQLRQEQALLEEIERHGEKVEECQRFAKQYINAIKDYELQLVTYKAQLEPVASPAKKP
KVQSGSESVIQEYVDLRTHYSELTTLTSQYIKFISETLRRMEEEERLAEQQRAEERERLA
EVEAALEKQRQLAEAHAQAKAQAEREAKELQQRMQEEVVRREEAAVDAQQQKRSIQEELQ
QLROSSEAETQAKARQAEAAERSRLRIEEEIRVVRLQLEATERQRGGAEGELQALRARAE
EAERQKRQAQEEAERLRRQVQDESQRKRQAEVELASRVKAEAEAAREKQRALQALEELRL
QAEEAERRLRQAEVERARQVQVALETAQRSAEAELQSKRASFAEKTAQLERSLQEEHVAV
AQLREEAERRAQQQOAEAERAREEAERELERWQLKANEALRLRLQAEEVAQQKSLAQAEAE
KOKEEAEREARRRGKAEEQAVRQRELAEQELEKQRQLAEGTAQQRLAAEQELIRLRAETE
QGEQQRQLLEEELARLQREAAAATQKROELEAELAKVRAEMEVLLASKARAEEESRSTSE
KSKQRLEAEAGRFRELAEEAARLRALAEEAKRQRQLAEEDAARQRAEAERVLAEKLAAIG
EATRLKTEAEIALKEKEAENERLRRLAEDEAFQRRRLEEQAAQHKADIEERLAQLRKASD
SELERQKGLVEDTLRQRRQVEEEILALKASFEKAAAGKAELELELGRIRSNAEDTLRSKE
QAELEAARQRQLAAEEERRRREAEERVQKSLAAEEEAARQRKAALEEVERLKANVEEARR
LRERAEQESARQLQLAQEAAQKRLQAEEKAHAFAVQQOKEQELQQTLOQEQSVLDQLRGEA
EAARRAAEEAEEARVQAEREAAQARRQVEEAERLKQSAEEQAQARAQAQAAAEKLRKEAE
QEAARRAQAEQAALRQKQAADAEMEKHKKFAEQTLRQKAQVEQELTTLRLQLEETDHQKN
LLDEELQRLKAEATEAARQRSQVEEELFSVRVQMEELSKLKARIEAENRALILRDKDNTQ
RFLOEEAEKMKQVAEEAARLSVAAQEAARLRQLAEEDLAQQRALAEKMLKEKMQAVQEAT
RLKAEAELLQQOKELAQEQARRLQEDKEQMAQQLAEETQGFQRTLEAERQRQLEMSAEAE
RLKLRVAEMSRAQARAEEDAQRFRKQAEEIGEKLHRTELATQEKVTLVQTLEIQRQQSDH
DAERLREATIAELEREKEKLQQEAKLLQLKSEEMQTVQQOEQLLQETQALQQSFLSEKDSLL
QRERFIEQEKAKLEQLFQDEVAKAQQLREEQQRQQQOMEQERQRLVASMEEARRRQHEAE
EGVRRKQEELQQLEQQRRQQEELLAEENQRLREQLQLLEEQHRAALAHSEEVTASQVAAT
KTLPNGRDALDGPAAEAEPEHSFDGLRRKVSAQRLOEAGILSAEELORLAQGHTTVDELA
RREDVRHYLQGRSSTAGLLLKATNEKLSVYAALQRQLLSPGTALILLEAQAASGFLLDPV
RNRRLTVNEAVKEGVVGPELHHKLLSAERAVTGYKDPYTGQQISLFQAMQKGLIVREHGI
RLLEAQIATGGVIDPVHSHRVPVDVAYRRGYFDEEMNRVLADPSDDTKGFFDPNTHENLT
YLOQLLERCVEDPETGLCLLPLTDKAAKGGELVYTDSEARDVFEKATVSAPFGKFQGKTVT
IWEIINSEYFTAEQRRDLLRQFRTGRITVEKIIKIIITVVEEQEQKGRLCFEGLRSLVPA
AELLESRVIDRELYQQLQRGERSVRDVAEVDTVRRALRGANVIAGVWLEEAGQKLSIYNA
LKKDLLPSDMAVALLEAQAGTGHIIDPATSARLTVDEAVRAGLVGPEFHEKLLSAEKAVT
GYRDPYTGQSVSLFQALKKGLIPREQGLRLLDAQLSTGGIVDPSKSHRVPLDVACARGCL
DEETSRALSAPRADAKAYSDPSTGEPATYGELQQRCRPDQLTGLSLLPLSEKAARARQEE
LYSELQARETFEKTPVEVPVGGFKGRTVTVWELISSEYFTAEQRQELLRQFRTGKVTVEK
VIKILITIVEEVETLRQERLSFSGLRAPVPASELLASGVLSRAQFEQLKDGKTTVKDLSE
LGSVRTLLOGSGCLAGIYLEDTKEKVSIYEAMRRGLLRATTAALLLERAQAATGFLVDPVR
NQRLYVHEAVKAGVVGPELHEQLLSAEKAVTGYRDPYSGSTISLFQAMQKGLVLRQHGIR
LLEAQIATGGIIDPVHSHRVPVDVAYQRGYFSEEMNRVLADPSDDTKGFFDPNTHENLTY
ROLLERCVEDPETGLRLLPLKGAEKAEVVETTQVYTEEETRRAFEETQIDI PGGGSHGGS
TMSLWEVMQSDLIPEEQRAQLMADFQAGRVTKERMIIIITIEIIEKTEIIRQQGLASYDYV
RRRLTAEDLFEARIISLETYNLLREGTRSLREALEAESAWCYLYGTGSVAGVYLPGSRQT
LSIYQALKKGLLSAEVARLLLEAQAATGFLLDPVKGERLTVDEAVRKGLVGPELHDRLLS
AERAVTGYRDPYTEQTISLFQAMKKELIPTEEALRLLDAQLATGGIVDPRLGFHLPLEVA
YORGYLNKDTHDQLSEPSEVRSYVDPSTDERLSYTQLLRRCRRDDGTGQLLLPLSDARKL
TFRGLRKQITMEELVRSQVMDEATALQLREGLTSIEEVTKNLQKFLEGTSCIAGVFVDAT
KERLSVYQAMKKGIIRPGTAFELLEAQAATGYVIDPIKGLKLTVEEAVRMGIVGPEFKDK
LLSAERAVTGYKDPYSGKLISLFQAMKKGLILKDHGIRLLEAQIATGGIIDPEESHRLPV
EVAYKRGLFDEEMNEILTDPSDDTKGFFDPNTEENLTYLOLMERCITDPQTGLCLLPLKE
KKRERKTSSKSSVRKRRVVIVDPETGKEMSVYEAYRKGLIDHQTYLELSEQECEWEEITI

-76-

SUBSTITUTE SHEET (RULE 26)

PCT/US2007/077250



10

15

20

25

30

35

40

45

50

55

60

WO 2008/088583 PCT/US2007/077250

SSSDGVVKSMIIDRRSGRQYDIDDAIAKNLIDRSALDQYRAGTLSITEFADMLSGNAGGF
RSRSSSVGSSSSYPISPAVSRTQLASWSDPTEETGPVAGILDTETLEKVSITEAMHRNLY
DNITGQRLLEAQACTGGIIDPSTGERFPVTDAVNKGLVDKIMVDRINLAQKAFCGFEDPR
TKTKMSAAQALKKGWLYYEAGQRFLEVQYLTGGLIEPDTPGRVPLDEALQRGTVDARTAQ
KLRDVGAYSKYLTCPKTKLKISYKDALDRSMVEEGTGLRLLEAARAQSTKGYYSPYSVSGS
GSTAGSRTGSRTGSRAGSRRGSFDATGSGFSMTFSSSSYSSSGYGRRYASGSSASLGGPE
SAVA

196 Polycystic kidney and hepatic disease 1 precursor /:spt|Q8TCZI|
SEQ ID NO 196:
>Q8TCZ9 | PKHD1_HUMAN Polycystic kidney and hepatic disease 1 - Homo
sapiens (Human) .
MTAWLISLMSIEVLLLAVRHLSLHIEPEEGSLAGGTWITVIFDGLELGVLYPNNGSQLEI
HLVNVNMVVPALRSVPCDVEFPVFLDLPVVTCRTRSVLSEAHEGLYFLEAYFGGQLVSSPN
PGPRDSCTFKFSKAQTPIVHQVYPPSGVPGKLIHVYGWIITGRLETFDFDAEYIDSPVIL
EAQGDKWVTPCSLINROMGSCYPIQEDHGLGTLQCHVEGDYIGSQNVSFSVFNKGKSMVH
KKAWLISAKQDLFLYQTHSEILSVFPETGSLGGRTNITITGDFFDNSAQVTIAGIPCDIR
HVSPRKIECTTRAPGKDVRLTTPQPGNRGLLFEVGDAVEGLELTEATPGYRWQIVPNASS
PFGFWSQEGQPFRARLSGFFVAPETNNYTFWIQADSQASLHFSWSEEPRTKVKVASISVG
TADWFDSWEQNRDEGTWQQKTPKLELLGGAMYYLEAEHHGIAPSRGMRIGVQTHNTWLNP
DVVTTYLREKHQIRVRAQRLPEVQVLNVSGRGNFFLTWDNVSSQPIPANATAHLIQTTIE
ELLAVKCKLEPLWSNILLRLGFERGPEVSNSDGDLTSGTEPFCGRFSLRQPRHLVLTPPA
AQKGYRLDQYTHLCLAYKGHMNKILKMIVSFTIGFONMVKNTTCDWSLTRTSPESWQFDC
TDLWETCVRCFGDLQPPPANSPVLVHQINLLPLAQETGLFYVDEIIIADTNVTVSQADSG
TARPGGNLVESVSVVGSPPVYSVTSWLAGCGTELPLITARSVPTEGTEEGSGLVLVTTQR
RQRTSPPLGGHFRIQLPNTVISDVPVQISAHHLHQLLONNADDFTSRY LNASDFTVKEDL
YTCYEHVWTLSWSTQIGDLPNFIRVSDENLTGVNPAAATRVVYDGGVFLGPIFGDMLATA
NQHTQVVVRVNDVPARCPGSCSFQYILQGSTPCVHSVWYSIDGDINLMIYITGTGFSGDSQ
FLQVTVNKTSCKVIFSNQTNVVCQTDLLPVGMHRI LMLVRPSGLAI SATGEDLFLNVKPR
LDMVEPSRAADIGGLWATIRGSSLEGVSLILFGSYSCAINVATSNSSRIQCKVPPRGKDG
RIVNVTVIRGDYSAVLPRAFTYVSSLNPVIVTLSRNISNIAGGETLVIGVARLMNYTDLD
VEVHVQDALAPVHTQSAWGLEVALPPLPAGLHRISVSINGVSIHSQGVDLHIQYLTEVES
IEPCCGSLLGGTILSISGIGFSRDPALVWVLVGNRSCDIVNLTEASIWCETLPAPQIPDA
GAPTVPAAVEVWAGNRFFARGPSPSLVGKGFTFMYEAAATPVVTAMQGEITNSSLSLHVG
GSNLSNSVILLGNLNCDVETQSFQGNVSLSGCSIPLHSLEAGI Y PLOQVRQKOMGFANMSY
VLQOFAVMPRIMAIFPSQGSACGGTILTVRGLLLNSRRRSVRVDLSGPFTCVILSLGDHT
ILCQVSLEGDPLPGASFSLNVTVLVNGLTSECQGNCTLFIREEASPVMDALSTNTSGSLT
TVLIRGOQRLATTADEPMVFVDDQLPCNVTFFNASHVVCQTRDLAPGPHYLSVFYTRNGYA
CSGNVSRHFYIMPQVFHYFPKNFSLHGGSLLTIEGTGLRGONTTSVY IDQQTCLTVNIGA
ELIRCIVPTGNGSVALEIEVDGLWYHIGVIGYNKAFTPELISISQSDDILTFAVAQISGA
ANIDIFIGMSPCVGVSGNHTVLQCVVPSLPAGEYHVRGYDCIRGWASSALVFTSRVIITA
VTENFGCLGGRLVHVFGAGFSPGNVSAAVCGAPCRVLANATVSAFSCLVLPLDVSLAFLC
GLKREEDSCERARHTYVQCDLTVAMATEQLLESWPYLYICEESSQCLFVPDHWAESMFPS
FSGLFISPKLERDEVLIYNSSCNITMETEAEMECETPNQPITVKITEIRKRWGONTQGNFE
SLQFCRRWSRTHSWFPERLPQDGDNVTVENGQLLLLDTNTSILNLLHIKGGKLIFMAPGP
IELRAHAILVSDGGELRIGSEDKPFQGRAQITLYGSSYSTPFFPYGVKFLAVRNGTLSLH
GSLPEVIVTCLRATAHALDTVLALEDAVDWNPGDEVVIISGTGVKGAKPMEEIVTVETVQ
DTDLYLKSPLRYSHNFTENWVAGEHHILKATVALLSRSITIQGNLTNEREKLLVSCQEAN
APEGNLQHCLYSMSEKMLGSRDMGARVIVQSFPEEPSQVQLKGVQFQVLGOAFHKHLSSL
TLVGAMRESFIQGCTVRNSFSRGLSMCGTLGLKVDSNVFYNILGHALLVGTCTEMRY ISW
EAIHGRKDDWSGHGNT IRNNVIIQVSGAEGLSNPEMLTPSGIYICSPTNVIEGNRVCGAG
YGYFFHLMTNQTSQAPLLSFTQNIAHSCTRYGLFVYPKFQPPWDNVTGTTLFQSFTVWES
AGGAQIFRSSNLRLKNFKVYSCRDFGIDVLESDANTSVTDSLLLGHFAHKGSLCMSSGIK
TPKRWELMVSNTTFVNEFDLINCVAIRTCSDCSQGQGGFTVKTSQLKFTNSSNLVAFPFPH
AAILEDLDGSLSGKNRSHILASMETLSASCLVNSSFGRVVHGSACGGGVLFHRMSIGLAN
TPEVSYDLTMTDSRNKTTTVNYVRDTLSNPRGWMALLLDQETYSLQSENLWINRSLQYSA
TFDNFAPGNYLLLVHTDLPPYPDILLRCGSRVGLSFPFLPSPGONQGCDWFFNSQLRQLT
YLVSGEGQVQVILRVKEGMPPTISASTSAPESALKWSLPETWQGVEEGWGGYNNTIPGPG
DDVLILPNRTVLVDTDLPFFKGLYVMGTLDFPVDRSNVLSVACMVIAGGELKVGTLENPL
EKEQKLLILLRASEGVFCDRMNGIHIDPGTIGVYGKVHLYSAYPKNSWTHLGADIASGNE
RIIVEDAVDWRPHDKIVLSSSSYEPHEAEVLTVKEVKGHHVRIYERLKHRHIGSVHVTED
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GRHIRLAREVGLLTRNIQIQPDVSCRGRLFVGSFRKSSREEFSGVLQLLNVEIQNEFGSPL
YSSVEFSNVSAGSWIISSTLHQSCGGGIHAAASHGVLLNDNIVFGTAGHGIDLEGQAYTV
TNNLVVLMTQPAWSTIWVAGIKVNQVKDINLHGNVVAGSERLGFHIRGHKCSSCELLWSD
NVAHSSLHGLHLYKESGLDNCTRISGFLAFKNFDYGAMLHVENSVEIENITLVDNTIGLL
AVVYVFSAPQNSVKKVQIVLRNSVIVATSSSFDCIQDKVKPHSANLTSTDRAPSNPRGGR
IGILWPVFTSEPNQWPQEPWHKVRNDHSISGIMKLQDVTFSSFVKSCYSDDLDVCILPNA
ENSGIMHPITAERTRMLKIKDKNKFYFPSLQPRKDLGKVVCPELDCASPRKYLFKDLDGR
ALGLPPPVSVFPKTEAEWTASFFNAGTFREEQKCTYQFLMQGFICKQTDQVVLILDSADA
IWAIQKLYPVVSVTSGFVDVEFSSVNANIPCSTSGSVSTFYSILPIRQITKVCFMDQTPQV
LRFFLLGNKSTSKLLLAVEFYHELQSPHVFLGESFIPPTLVQSASLLLNESIGANYFNIMD
NLLYVVLQGEEPIEIRSGVSIHLALTVMVSVLEKGWEIVILERLTNFLQIGONQIRFIHE
MPGHEETLKAIADSRAKRKRNCPTVTCTSHYRRVGQRRPLMMEMNSHRASPPMTVETISK
VIVIEIGDSPTVRSTGMISSLSSNKLONLAHRVITAQQTGVLENVLNMTIGALLVTQSKG
VIGYGNTSSFKTGNLIYIRPYALSILVQPSDGEVGNELPVQPQLVFLDEQNRRVESLGPP
SEPWTISASLEGASDSVLKGCTQAETQDGYVSFYNLAVLISGSNWHFIFTVTSPPGVNET
ARSKPFAVLPVTRKEKSTIILAASLSSVASWLALSCLVCCWLKRSKSRKTKPEEIPESQT
NNQNIHIHISSKRRESQGPKKEDTVVGEDMRMKVMLGKVNQCPHQLMNGVSRRKVSRHIV
REEEAAVPAPGTTGITSHGHICAPGAPAQQVYLQETGNWKEGQEQLLRYQLAGONQLLLL
CPDFRQERQQLPGQSRLSKQSGSLGLSQEKKASCGATEAFCLHSVHPETIQEQL

PCT/US2007/077250

197 Proteasome activator complex subunit 3 /:spt]Q12920|

SEQ ID NO 197:

>P61289|PSME3_HUMAN Proteasome activator complex subunit 3 -
(Human) .
MASLLKVDQEVKLKVDSFRERITSEAEDLVANFFPKKLLELDSFLKEPILNIHDLTQIHS
DMNLPVPDPILLTNSHDGLDGPTYKKRRLDECEEAFQGTKVEFVMPNGMLKSNQQLVDIIE
KVKPEIRLLIEKCNTVKMWVQLLIPRIEDGNNFGVSIQEETVAELRTVESEAASYLDQIS
RYYITRAKLVSKIAKYPHVEDYRRTVTEIDEKEYISLRLIISELRNQYVTLHDMILKNIE
KIKRPRSSNAETLY

Homo sapiens

198 Protein kinase/endoribonulcease /:trm|O75460).

SEQ ID NO 198:

>075460|ERN1_HUMAN Serine/threonine-protein kinase/endoribonuclease IREl

- Homo sapiens (Human).
MPARRLLLLLTLLLPGLGIFGSTSTVTLPETLLFVSTLDGSLHAVSKRTGSIKWTLKEDP
VLOVPTHVEEPAFLPDPNDGSLYTLGSKNNEGLTKLPFTIPELVQASPCRSSDGILYMGK
KODIWYVIDLLTGEKQQOTLSSAFADSLCPSTSLLYLGRTEYTITMYDTKTRELRWNATYF
DYAASLPEDEGDYKMSHFVSNGDGLVVTVDSESGDVLWIQNYASPVVAFYVWQREGLRKV
MHINVAVETLRYLTFMSGEVGRITKWKYPFPKETEAKSKLTPTLYVGKYSTSLYASPSMV
HEGVAVVPRGSTLPLLEGPQTDGVTIGDKGECVITPSTDVKFDPGLKSKNKLNYLRNYWL
LIGHHETPLSASTKMLERFPNNLPKHRENVIPADSEKKSFEEVINLVDQTSENAPTTVSR
DVEEKPAHAPARPEAPVDSMLKDMATIILSTFLLIGWVAFIITYPLSMHQQQQLQHQQFEQ
KELEKIQLLOQOQQQLPFHPPGDTAQDGELLDTSGPYSESSGTSSPSTSPRASNHSLCSG
SSASKAGSSPSLEQDDGDEETSVVIVGKISFCPKDVLGHGAEGTIVYRGMEFDNRDVAVKR
ILPECFSFADREVQLLRESDEHPNVIRYFCTEKDRQFQYIAIELCAATLQEYVEQKDFAH
LGLEPITLLQQTTSGLAHLHSLNIVHRDLKPHNILISMPNAHGKIKAMISDEFGLCKKLAV
GRHSFSRRSGVPGTEGWIAPEMLSEDCKENPTYTVDIFSAGCVFYYVVSEGSHPFGKSLQ
ROANILLGACSLDCLHPEKHEDVIARELIEKMIAMDPQKRPSANDVLKHPFFWSLEKQLQ
FFQDVSDRIEKESLDGPIVKQLERGGRAVVKMDWRENITDPLQTDLRKFRTYKGGSVRDL
LRAMRNKKHHYRELPAEVRETLGTLPDDFVCYFTSRFPHLLAHTYRAMELCSHERLFQPY
YFHEPPEPQPPVTPDAL

199 Protein pMS$ precursor /:sptjQ15155|

SEQ ID NO 199:

>Q15155|NOMO1_HUMAN Nodal modulator 1 - Homo sapiens (Human).

MLVGQGAGPLGPAVVTAAVVLLLSGVGPAHGSEDIVVGCGGEFVKSDVEINYSLIEIKLYT
KHGTLKYQTDCAPNNGYFMIPLYDKGDFILKIEPPLGWSFEPTTVELHVDGVSDICTKGG
DINEFVFTGFSVNGKVLSKGQPLGPAGVQVSLRNTGTEAKIQSTVTQPGGKFAFFKVLPGD
YEILATHPTWALKEASTTVRVTNSNANAASPLIVAGYNVSGSVRSDGEPMKGVKFLLFEFSS
LVTKEDVLGCNVSPVPGFQPODESLVYLCYTVSREDGSFSFYSLPSGGYTVIPFYRGERI
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TEDVAPSRLDFTVEHDSLKIEPVEFRVMGFSVTGRVLNGPEGDGVPEAVVTLNNQIKVKTK
ADGSFRLENITTGTYTIHAQKEHLYFETVTIKIAPNTPQLADIIATGFSVCGQISIIRFEP
DTVKOMNKYKVVLSSQDKDKSLVTVETDAHGSFCFKAKPGTYKVQVMVPEAETRAGLTLK
PQTFPLTVTNRPMMDVAFVQFLASVSGKVSCLDTCGDLLVTLQSLSRQGEKRSLQLSGKV
NAMTFTFDNVLPGKYKISIMHEDWCWKNKSLEVEVLEDDMSAVEFRQTGYMLRCSLSHAI
TLEFYQDGNGRENVGIYNLSKGVNRFCLSKPGVYKVTPRSCHRFEQAFYTYDTSSPSILT
LTAIRHHVLGTITTDKMMDVTVTIKSSIDSEPALVLGPLKSVQELRREQQLAEIEARRQE
REKNGNEEGEERMTKPPVQEMVDELQGPFSYDFSYWARSGEKITVTPSSKELLEFYPPSME
AVVSGESCPGKLIEIHGKAGLFLEGQIHPELEGVEIVISEKGASSPLITVFTDDKGAYSV
GPLHSDLEYTVTSQKEGYVLTAVEGTIGDFKAYALAGVSFEIKAEDDQPLPGVLLSLSGG
LFRSNLLTODNGILTFSNLSPGQYYFKPMMKEFRFEPSSOMIEVQEGONLKITITGYRTA
YSCYGTVSSLNGEPEQGVAMEAVGQONDCSIYGEDTVTDEEGKFRLRGLLPGCVYHVQLKA
EGNDHIERALPHHRVIEVGNNDIDDVNIIVFRQINQFDLSGNVITSSEYLPTLWVKLYKS
ENLDNPIQTVSLGQSLFFHFPPLLRDGENYVVLLDSTLPRSQYDYILPQVSFTAVGYHKH
ITLIFNPTRKLPEQDIAQGSYIALPLTLLVLLAGYNHDKLIPLLLOQLTSRLQGVRVLGQA
ASDNSGPEDAKRQAKKQKTRRT

200 Protein transport protein Sec23B /:spt|Q15437|

SEQ ID NO 200:

>Q15437|5C23B_HUMAN Protein transport protein Sec23B - Homo sapiens

(Human) .
MATYLEFIQONEERDGVRFSWNVWPSSRLEATRMVVPLACLLTPLKERPDLPPVQYEPVL
CSRPTCKAVLNPLCQVDYRAKLWACNFCFQRNQFPPAYGGISEVNQPAELMPQESTIEYV
IQRGAQSPLIFLYVVDTCLEEDDLQALKESLOQMSLSLLPPDALVGLITFGRMVQVHELSC
EGISKSYVFRGTKDLTAKQIQDMLGLTKPAMPMQQARPAQPQEHPFASSRFLQPVHKIDM
NLTDLLGELQRDPWPVTQGKRPLRSTGVALSIAVGLLEGTFPNTGARIMLFTGGPPTQGP
GMVVGDELKIPIRSWHDIEKDNARFMKKATKHYEMLANRTAANGHCIDIYACALDQTGLL
EMKCCANLTGGYMVMGDSFNTSLFKQTFQRIFTKDENGDFRMAFGATLDVKTSRELKIAG
AIGPCVSLNVKGPCVSENELGVGGTSQWKICGLDPTSTLGIYFEVVNQHNTPIPQGGRGA
IQFVTHYQHSSTQRRIRVTTIARNWADVQSQLRHIEAAFDQEAAAVLMARLGVFRAESEE
GPDVLRWLDRQLIRLCQKFGQYNKEDPTSFRLSDSFSLYPQFMFHLRRSPFLQVENNSPD
ESSYYRHHFARQDLTOQSLIMIQPILYSYSFHGPPEPVLLDSSSILADRILIMDTFFQIVI
YLGETIAQWRKAGYQDMPEYENFKHLLOQAPLDDAQEILQARFPMPRYINTEHGGSQARFL
LSKVNPSQTHNNLYAWGQETGAPILTDDVSLOQVEFMDHLKKLAVSSAC

201 Protein transport protein Sec61 alpha subunit isoform 1 /:sptiP38378|

SEQ ID NO 201:

>P61619|S61A1 HUMAN Protein transport protein Sec6l subunit alpha isoform

1 - Homo sapiens (Human) .
MAIKFLEVIKPFCVILPEIQKPERKIQFKEKVLWTAITLFIFLVCCQIPLFGIMSSDSAD
PFYWMRVILASNRGTLMELGISPIVTSGLIMQLLAGAKIIEVGDTPKDRALFNGAQKLFG
MIITIGQSIVYVMTGMYGDPSEMGAGICLLITIQLFVAGLIVLLLDELLOKGYGLGSGIS
LFIATNICETIVWKAFSPTTVNTGRGMEFEGATIIALFHLLATRTDKVRALREAFYRONLP
NLMNLIATIFVFAVVIYFQGFRVDLPIKSARYRGQYNTYPIKLFYTSNIPITLQSALVSN
LYVISOMLSARFSGNLLVSLLGTWSDTSSGGPARAYPVGGLCYYLSPPESFGSVLEDPVH
AVVYIVFMLGSCAFFSKTWIEVSGSSAKDVAKQLKEQOMVMRGHRETSMVHELNRYIPTA
AAFGGLCIGALSVLADFLGAIGSGTGILLAVTIIYQYFEIFVKEQSEVGSMGALLF

202 Protein-glutamine gamma-glutamyltransferase /:spt|P21980|

SEQ ID NO 202:

>P21980|TGM2_ HUMAN Protein-glutamine gamma-glutamyltransferase 2 - Homo

sapiens (Human).

MAEELVLERCDLELETNGRDHHTADLCREKLVVRRGQPFWLTLHFEGRNYEASVDSLTFES
VVTGPAPSQEAGTKARFPLRDAVEEGDWTATVVDQQODCTLSLQLTTPANAPIGLYRLSLE
ASTGYQGSSFVLGHFILLFNAWCPADAVYLDSEEERQEYVLTQOGFIYQGSAKFIKNIPW
NFGQFEDGILDICLILLDVNPKFLKNAGRDCSRRSSPVYVGRVVSGMVNCNDDQGVLLGR
WDNNYGDGVSPMSWIGSVDILRRWKNHGCQRVKYGQCWVFAAVACTVLRCLGIPTRVVTN
YNSAHDONSNLLIEYFRNEFGEIQGDKSEMIWNFHCWVESWMTRPDLOQPGYEGWQALDPT
POQEKSEGTYCCGPVPVRAIKEGDLSTKYDAPFVFAEVNADVVDWIQQDDGSVHKSINRSL
IVGLKISTKSVGRDEREDITHTYKYPEGSSEEREAFTRANHLNKLAEKEETGMAMRIRVG
QSMNMGSDFDVFAHITNNTAEEYVCRLLLCARTVSYNGILGPECGTKYLLNLNLEPFSEK
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SVPLCILYEKYRDCLTESNLIKVRALLVEPVINSYLLAERDLYLENPEIKIRILGEPKQK
RKLVAEVSLONPLPVALEGCTFTVEGAGLTEEQKTVEIPDPVEAGEEVKVRMDLLPLHMG
LHKLVVNFESDKLKAVKGFRNVIIGPA

203 Proto-oncogene tyrosine-protein kinase ROS precursor /
SEQ ID NO 203:
>P08922 |ROS_HUMAN Proto-oncogene tyrosine~protein kinase ROS
sapiens (Human).
MKNIYCLIPKLVNFATLGCLWISVVQCTVLNSCLKSCVTNLGQQLDLGTPHNLSEPCIQG
CHFWNSVDQKNCALKCRESCEVGCSSAEGAYEEEVLENADLPTAPFASSIGSHNMTLRWK
SANFSGVKYTIQWKYAQLLGSWTYTKTVSRPSYVVKPLHPFTEYIFRVVWIFTAQLQLYS
PPSPSYRTHPHGVPETAPLIRNIESSSPDTVEVSWDPPQFPGGPILGYNLRLISKNQKLD
AGTQRTSFQFYSTLPNTIYRFSIAAVNEVGEGPEAESSITTSSSAVQQOEEQWLFLSRKTS
LRKRSLKHLVDEAHCLRLDAIYHNITGISVDVHQQOIVYFSEGTLIWAKKAANMSDVSDLR
IFYRGSGLISSISIDWLYQRMYFIMDELVCVCDLENCSNIEEITPPSISAPQKIVADSYN
GYVFYLLRDGIYRADLPVPSGRCAEAVRIVESCTLKDFAIKPQAKRIIYFNDTAQVFMST
FLDGSASHLILPRIPFADVKSFACENNDFLVTDGKVIFQQODALSFNEFIVGCDLSHIEEF
GFGNLVIFGSSSQLHPLPGRPQELSVLFGSHQALVQWKPPALAIGANVILISDIIELFEL
GPSAWONWTYEVKVSTQDPPEVTHIFLNISGTMLNVPELQSAMKYKVSVRASSPKRPGPW
SEPSVGTTLVPASEPPFIMAVKEDGLWSKPLNSFGPGEFLSSDIGNVSDMDWYNNSLYYS
DTKGDVEVWLLNGTDISENYHLPSTIAGAGALAFEWLGHFLYWAGKTYVIQRQSVLTGHTD
IVTHVKLLVNDMVVDSVGGYLYWTTLYSVESTRLNGESSLVLQTQPWEFSGKKVIALTLDL
SDGLLYWLVQDSQCTIHLYTAVLRGQSTGDTTITEFAAWSTSEISQNALMYYSGRLFWING
FRIITTQEIGQKTSVSVLEPARFNQFTITIQTSLKPLPGNFSFTPKVIPDSVQESSFRIEG
NASSFQILWNGPPAVDWGVVFYSVEFSAHSKFLASEQHSLPVFTVEGLEPYALFNLSVTP
YTYWGKGPKTSLSLRAPETVPSAPENPRIFILPSGKCCNKNEVVVEFRWNKPKHENGVLT
KFEIFYNISNQSTTNKTCEDWIAVNVTPSVMSFQLEGMSPRCFIAFQVRAFTSKGPGPYA
DVVKSTTSEINPFPHLITLLGNKIVFLDMDQNQVVWTFSAERVISAVCYTADNEMGY YAE
GDSLFLLHLHNRSSSELFQDSLVFDITVITIDWISRHLYFALKESQNGMQVFDVDLEHKV
KYPREVKIHNRNSTIISFSVYPLLSRLYWTEVSNFGYQMFYYSIISHTLHRILQPTATNQ
QNKRNQCSCNVTEFELSGAMAIDTSNLEKPLIYFAKAQEIWAMDLEGCQCWRVITVPAML
AGKTLVSLTVDGDLIYWIITAKDSTQIYQAKKGNGAIVSQVKALRSRHILAYSSVMQPFP
DKAFLSLASDTVEPTILNATNTSLTIRLPLAKTNLTWYGITSPTPTYLVYYAEVNDRKNS
SDLKYRILEFQDSIALIEDLQPFSTYMIQIAVKNYYSDPLEHLPPGKEIWGKTKNGVPEA
VOLINTTVRSDTSLIISWRESHKPNGPKESVRYQLAISHLALIPETPLRQSEFPNGRLTL
LVTRLSGGNIYVLKVLACHSEEMWCTESHPVTVEMFNTPEKPYSLVPENTSLQFNWKAPL
NVNLIRFWVELQKWKYNEFYHVKTSCSQGPAYVCNITNLQPYTSYNVRVVVVYKTGENST
SLPESFKTKAGVPNKPGIPKLLEGSKNS IQWEKAEDNGCRITYYILEIRKSTSNNLONQON
LRWKMTEFNGSCSSVCTWKSKNLKGIFQFRVVAANNLGFGEYSGISENI ILVGDDFWIPET
SFILTIIVGIFLVVTIPLTFVWHRRLKNQKSAKEGVTVLINEDKELAELRGLAAGVGLAN
ACYATIHTLPTQEEIENLPAFPREKLTLRLLLGSGAFGEVYEGTAVDILGVGSGEIKVAVK
TLKKGSTDQEKIEFLKEAHLMSKFNHPNILKQLGVCLLNEPQYI I LELMEGGDLLTYLRK
ARMATFYGPLLTLVDLVDLCVDISKGCVYLERMHFIHRDLAARNCLVSVKDY TSPRIVKI
GDFGLARDIYKNDYYRKRGEGLLPVRWMAPESIMDGIFTTQSDVWSFGILIWEILTLGHQ
PYPAHSNLDVLNYVQTGGRLEPPRNCPDDLWNLMTQCWAQEPDQRPTFHRIQDQLQLFRN
FFLNSIYKSRDEANNSGVINESFEGEDGDVICLNSDDIMPVALMETKNREGLNYMVLATE
CGQGEEKSEGPLGSQESESCGLRKEEKEPHADKDFCQEKQVAYCPSGKPEGLNYACLTHS
GYGDGSD

204 Proto-oncogene tyrosine-protein kinase YES /
SEQ ID NO 204:
>P07947 |YES_HUMAN Proto-oncogene tyrosine-protein kinase Yes
sapiens (Human). :
MGCIKSKENKSPAIKYRPENTPEPVSTSVSHYGAEPTTVSPCPSSSAKGTAVNESSLSMT
PFGGSSGVTPFGGASSSFSVVPSSYPAGLTGGVTIFVALYDYEARTTEDLSFKKGERFEFQT
INNTEGDWWEARSIATGKNGYIPSNYVAPADSIQAEEWYFGKMGRKDAERLLLNPGNQRG
IFLVRESETTKGAYSLSIRDWDEIRGDNVKHYKIRKLDNGGYYITTRAQFDTLQKLVKHY
TEHADGLCHKLTTVCPTVKPOQTQGLAKDAWEI PRESLRLEVKLGQGCFGEVWMGTWNGTT
KVAIKTLKPGTMMPEAFLOEAQIMKKLRHDKLVPLYAVVSEEPIYIVTEFMSKGSLLDFL
KEGDGKYLKLPQLVDMAAQIADGMAYIERMNYTHRDLRAANILVGENLVCKIADFGLARL

-80-

SUBSTITUTE SHEET (RULE 26)

PCT/US2007/077250

:spt|P08922

- Homo

:spt|P07947|

- Homo



10

15

20

25

30

35

40

45

50

55

WO 2008/088583

IEDNEYTARQGAKFPIKWTAPEAALYGRFTIKSDVWSFGILQTELVTKGRVPYPGMVNRE
VLEQVERGYRMPCPQGCPESLHELMNLCWKKDPDERPTFEYIQSFLEDYFTATEPQYQPG
ENL

205 Ras GTPase-activating-like protein IQGAP1 (P195) /:spt|P46940|

SEQ ID NO 205:

>P46940|IQGA1 _HUMAN Ras GTPase-activating-like protein IQGAPl -~ Homo

sapiens (Human).
MSAADEVDGLGVARPHYGSVLDNERLTAEEMDERRRONVAYEYLCHLEEAKRWMEACLGE
DLPPTTELEEGLRNGVYLAKLGNFFSPKVVSLKKIYDREQTRYKATGLHFRHTDNVIQWL
NAMDEIGLPKIFYPETTDIYDRKNMPRCIYCIHALSLYLFKLGLAPQIQDLYGKVDFTEE
EINNMKTELEKYGIQMPAFSKIGGILANELSVDEAALHAAVIAINEAIDRRIPADTFAAL
KNPNAMLVNLEEPLASTYQDILYQAKQDKMTNAKNRTENSERERDVYEELLTQAEIQGNI
NKVNTFSALANIDLALEQGDALALFRALQSPALGLRGLOOQONSDWYLKQLLSDKQQKRQS
GQTDPLOKEELQSGVDAANSAAQQYQRRLAAVALINAATIQKGVAEKTVLELMNPEAQLPQ
VYPFAADLYQKELATLQRQSPEHNLTHPELSVAVEMLSSVALINRALESGDVNTVWKQLS
SSVTGLTNIEEENCQRYLDELMKLKAQAHAENNEFITWNDIQACVDHVNLVVQEEHERIL
AIGLINEALDEGDAQKTLOALQIPAAKLEGVLAEVAQHYQDTLIRAKREKAQEIQDESAV
LWLDEIQGGIWQSNKDTQEAQKFALGIFAINEAVESGDVGKTLSALRSPDVGLYGVIPEC
GETYHSDLAEAKKKKLAVGDNNSKWVKHWVKGGYYYYHNLETQEGGWDEPPNFVQNSMQL
SREEIQSSISGVTAAYNREQLWLANEGLITRLQARCRGYLVRQEFRSRMNFLKKQIPAIT
CIQSOWRGYKQKKAYQDRLAYLRSHKDEVVKIQSLARMHQARKRYRDRLQYFRDHINDIT
KIQAFIRANKARDDYKTLINAEDPPMVVVRKFVHLLDOSDQDFQEELDLMKMREEVITLI
RSNOQQLENDLNLMDIKIGLLVKNKITLQODVVSHSKKLTKKNKEQLSDMMMINKQKGGLKA
LSKEKREKLEAYQHLFYLLQTNPTYLAKLIFQMPONKSTKFMDSVIFTLYNYASNQREEY
LLLRLFKTALQEETIKSKVDQIQEIVTGNPTVIKMVVSFNRGARGONALRQILAPVVKEIM
DDKSLNIKTDPVDIYKSWVNQMESQTGEASKLPYDVTPEQALAHEEVKTRLDSSIRNMRA
VTDKFLSAIVSSVDKIPYGMRFIAKVLKDSLHEKFPDAGEDELLKIIGNLLYYRYMNPAT
VAPDAFDIIDLSAGGQLTTDQRRNLGSIAKMLQHAASNKMELGDNAHLSIINEYLSQSYQ
KFRREFFQTACDVPELQDKFNVDEYSDLVTLTKPVIYISIGEIINTHTLLLDHQDAIAPEH
NDPIHELLDDLGEVPTIESLIGESSGNLNDPNKEALAKTEVSLTLTNKFDVPGDENAEMD
ARTILLNTKRLIVDVIRFQPGETLTEILETPATSEQEAEHQRAMORRATIRDAKTPDKMKK
SKSVKEDSNLTLOEKKEKIQTGLKKLTELGTVDPKNKYQELINDIARDIRNQRRYRQRRK
AELVKLOQTYAALNSKATFYGEQVDYYKSYIKTCLDNLASKGKVSKKPREMKGKKSKKIS
LKYTAARLHEKGVLLEIEDLQVNQFKNVIFEISPTEEVGDFEVKAKFMGVOMETFMLHYQ
DLLQLOYEGVAVMKLFDRAKVNVNLLIFLLNKKFYGK

206 Ras GTPase-activating-like protein IQGAP2 /:sptjQ13576|

SEQ ID NO 206:

>Q13576{ IQGA2_ HUMAN Ras GTPase-activating-like protein IQGAP2 - Homo

sapiens (Human) .

MPHEELPSLQRPRYGSIVDDERLSAEEMDERRRONIAYEYLCHLEEAKRWMEVCLVEELP
PTTELEEGLRNGVYLAKLAKFFAPKMVSEKKIYDVEQTRYKKSGLHFRHTDNTVQWLRAM
ESIGLPKIFYPETTDVYDRKNIPRMIYCIHALSLYLFKLGIAPQIQDLLGKVDFTEEEIS
NMRKELEKYGIQMPSFSKIGGILANELSVDEAALHAAVIAINEAVEKGIAEQTVVTLRNP
NAVLTLVDDNLAPEYQKELWDAKKKKEENARLKNSCISEEERDAYEELLTQAEIQGNINK
VNRQAAVDHINAVIPEGDPENTLLALKKPEAQLPAVYPFAAAMYQNELFNLQKQONTMNYL
AHEELLIAVEMLSAVALLNQALESNDLVSVONQLRSPAIGLNNLDKAYVERYANTLLSVK
LEVLSQGQODNLSWNEIQNCIDMVNAQIQEENDRVVAVGYINEAIDEGNPLRTLETLLLPT
ANISDVDPAHAQHYQDVLYHAKSQKLGDSESVSKVLWLDEIQQAVDEANVDEDRAKQWVT
LVVDVNQCLEGKKSSDILSVLKSSTSNANDIIPECADKYYDALVKAKELKSERVSSDGSW
LKLNLBKKYDYYYNTDSKESSWVTPESCFYKESWLTGKEIEDIIEEVTVGYIRENIWSAS
EELLLRFQATSSGPILREEFEARKSFLHEQEENVVKIQAFWKGYKQRKEYMHRRQTFIDN
TDSVVKIQSWFRMATARKSYLSRLQYFRDHNNEIVKIQSLLRANKARDDYKTLVGSENPP
LTVIRKFVYLLDQSDLDFQEELEVARLREEVVTKIRANQOLEKDLNLMDIKIGLLVKNRI
TLEDVISHSKKLNKKKGGEMEILNNTDNQGIKSLSKERRKTLETYQQLFYLLQTNPLYLA
KLIFOMPONKSTKFMDTVIFTLYNYASNQREEYLLLKLFKTALEEEIKSKVDQVQDIVTG
NPTVIKMVVSFNRGARGONTLRQLLAPVVKEIIDDKSLIINTNPVEVYKAWVNQLETQTG
EASKLPYDVTTEQALTYPEVKNKLEASIENLRRVTDKVLNSIISSLDLLPYGLRYIAKVL
KNSIHEKFPDATEDELLKIVGNLLYYRYMNPAIVAPDGFDIIDMTAGGQINSDQRRNLGS
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VAKVLQHAASNKLFEGENEHLSSMNNYLSETYQEFRKYFKEACNVPEPEEKFNMDKYTDL
VIVSKPVIYISIEEIISTHSLLLEHQDAIAPEKNDLLSELLGSLGEVPTVESFLGEGAVD
PNDPNKANTLSQLSKTEISLVLTSKYDIEDGEAIDSRSLMIKTKKLIIDVIRNQPGNTLT
EILETPATAQQEVDHATDMVSRAMIDSRTPEEMKHSQSMIEDAQLPLEQKKRKIQRNLRT
LEQTGHVSSENKYQDILNETAKDIRNQRIYRKLRKAELAKLQQTLNALNKKAAFYEEQIN
YYDTYIKTCLDNLKRKNTRRSIKLDGKGEPKGAKRAKPVKY TAAKLHEKGVLLDIDDLQT
NQFKNVTFDIIATEDVGIFDVRSKFLGVEMEKVQLNIQDLLOMQYEGVAVMKMFDKVKVN
VNLLIYLLNKKFYGK

207 Ras-related protein Rab-27A (Rab-27) /:sptIP51159|

SEQ ID NO 207:
>P51159|RB27A HUMAN Ras-related protein Rab-27A - Homo sapiens (Human).
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MSDGDYDYLIKFLALGDSGVGKTSVLYQYTDGKENSKFITTVGIDFREKRVVYRASGPDG
ATGRGQRIHLQLWDTAGQERFRSLTTAFFRDAMGFLLLEDLTNEQSFLNVRNWISQLOMH
AYCENPDIVLCGNKSDLEDQRVVKEEEATALAEKYGIPYFETSAANGTNISQAIEMLLDL
IMKRMERCVDKSWIPEGVVRSNGHASTDQLSEEKEKGACGC

208 Recombination and sister chromatid cohesion protein homolog  /:trm|095072]

SEQ ID NO 208:

>095072 |REC8L_HUMAN Meiotic recombination protein REC8-like 1 - Homo

sapiens (Human) .
MEYYPNVLORHTGCFATIWLAATRGSRLVKREYLRVNVVKTCEEILNYVLVRVQPPQPGL
PRPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHILERLHRAQLQIRIDMETELPSLLLP
NHLAMMETLEDAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPERVEEIPPEVPTEPRE
PERIPVTVLPPEAITILEAEPIRMLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRLP
PPAPAEVEGIGEALGPEELRLTGWEPGALLMEVTPPEELRLPAPPSPERRPPVPPPPRRR
RRRRLLFWDKETQISPEKFQEQLQTRAHCWECPMVQPPERTIRGPAELFRTPTLSGWLPP
ELLGLWTHCAQPPPKALRRELPEEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSLEIS
LEAAEEEKSRISLIPPEERWAWPEVEAPEAPALPVVPELPEVPMEMPLVLPPELELLSLE
AVHRAVALELQANREPDFSSLVSPLSPRRMAARVFYLLLVLSAQQILHVKQEKPYGRLLI
QPGPRFH

209 Regulating synaptic membrane exocytosis protein 1 /:sptjlQIHBAS]|

SEQ ID NO 209:

>Q86UR5|RIMS1 HUMAN Regulating synaptic membrane exocytosis protein 1 -

Homo sapiens (Human) .

MSSAVGPRGPRPPTVPPPMQELPDLSHLTEEERNI IMAVMDRQKEEEEKEEAMLKCVVRD
MAKPAACKTPRNAENQPHQPSPRLHQQFESYKEQVRKIGEEARRYQGEHKDDAPTCGICH
KTKFADGCGHLCSYCRTKFCARCGGRVSLRSNNEDKVVMWVCNLCRKQOEILTKSGAWEFE
GSGPQQOTSQODGTLSDTATGAGSEVPREKKARLQERSRSQTPLSTARASSQDAAPPSAPPD
RSKGAEPSQQALGPEQKQASSRSRSEPPRERKKTPGLSEQNGKGALKSERKRVPKTSAQP
VEGAVEERERKERRESRRLEKGRSQDYPDTPEKRDEGKAADEEKQRKEEDYQTRYRSDPN
LARYPVKPPPEEQOMRMHARVSRARHERRHSDVALPRTEAGAARLPEGKAGKRAPAAARAS
PPDSPRAYSAERTAETRAPGAKQLTNHSPPAPRHGPVPAEAPELKAQEPLRKQSRLDPSS
AVILMRKAKREKVETMLRNDSLSSDQSESVRPSPPKPHRSKRGGKKRQMSVSSSEEEGVST
PEYTSCEDVELESESVSEKGDLDYYWLDPATWHSRETSPISSHPVTWQPSKEGDRLIGRV
ILNKRTTMPKDSGALLGLKVVGGKMTDLGRLGAFITKVKKGSLADVVGHLRAGDEVLEWN
GKPLPGATNEEVYNIILESKSEPQVEIIVSRPIGDIPRIPESSHPPLESSSSSFESQKME
RPSISVISPTSPGALKDAPQVLPGQLSVKLWYDKVGHQLIVNVLQATDLPARVDGRPRNP
YVKMYFLPDRSDKSKRRTKTVKKILEPKWNQTFVYSHVHRRDFRERMLEITVWDQPRVQE
EESEFLGEILIELETALLDDEPHWYKLQTHDESSLPLPOPSPFMPRRHIHGESSSKKLQR
SQRISDSDISDYEVDDGIGVVPPVGYRSSARESKSTTLTVPEQQRTTHHRSRSVSPHRGN
DQGKPRSRLPNVPLOQRSLDEIHPTRRSRSPTRHHDASRSPVDHRTRDVDSQYLSEQDSEL
LMLPRAKRGRSAECLHTTRHLVRHYKTLPPKMPLLQSSSHWNIYSSILPAHTKTKSVTRQ
DISLHHECFNSTVLRFTDEILVSELQPFLDRARSASTNCLRPDTSLHSPERERGRWSPSL
DRRRPPSPRIQIQHASPENDRHSRKSERSSIQKQTRKGTASDAERVLPTCLSRRGHAAPR
ATDOQPVIRGKHPARSRSSEHSSIRTLCSMHHLVPGGSAPPSPLLTRMHRQRSPTQSPPAD
TSFSSRRGRQLPQVPVRSGSIEQASLVVEERTROMKMKVHRFKQTTGSGSSQELDREQYS
KYNIHKDQYRSCDNVSAKSSDSDVSDVSAISRTSSASRLSSTSFMSEQSERPRGRISSFET
PKMQOGRRMGTSGRSIMKSTSVSGEMYTLEHNDGSQSDTAVGTVGAGGKKRRSSLSAKVVA
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IVSRRSRSTSQLSQTESGHKKLKSTIQRSTETGMAREMRKMVRQPSRESTDGSINSYSSE
GNLIFPGVRLGADSQFSDFLDGLGPAQLVGRQTLATPAMGDIQIGMEDKKGQLEVEVIRA
RSLTQKPGSKSTPAPYVKVYLLENGACIAKKKTRIARKTLDPLYQQSLVFDESPQGKVLQ
VIVWGDYGRMDHKCFMGVAQILLEELDLSSMVIGWYKLFPPSSLVDPTLTPLTRRASQSS
LESSTGPPCIRS

210 RW!1 protein (Fragment) /:spt]Q92545|
SEQ ID NO 210:
>092545]TM131 HUMAN Transmembrane protein 131 (Fragment) - Homo sapiens
(Human) .

GGLLQTETTLGLSSYQQKSISLYRGNCRPIRFEPPMLDFHEQPVGMPKMEKVYLHNPSSE
ETITLVSISATTSHFHASFFONRKILPGGNTSEFDVVFLARVVGNVENTLEINTSNHGVET
YQVFGVGVPNPYRLRPFLGARVPVNSSFSPIINIHNPHSEPLQVVEMYSSGGDLHLELPT
GOQGGTRKLWEIPPYETKGVMRASFSSREADNHTAFIRIKTNASDSTEFIILPVEVEVTT
APGIYSSTEMLDFGTLRTQDLPKVLNLHLLNSGTKDVPITSVRPTPONDAITVHFKPITL
KASESKYTKVASISFDASKAKKPSQFSGKITVKAKEKSYSKLEIPYQAEVLDGYLGFDHA
ATLFHIRDSPADPVERPIYLTNTFSFAILIHDVLLPEEAKTMFKVHNFSKPVLILPNESG
YIFTLLFMPSTSSMHIDNNILLITNASKFHLPVRVYTGFLDYFVLPPKIEERFIDFGVLS
ATEASNILFAIINSNPIELAIKSWHIIGDGLSIELVAVERGNRTTIISSLPEFEKSSLSD
QSSVTLASGYFAVFRVKLTAKKLEGIHDGAIQITTDYEILTIPVKAVIAVGSLTCFPKHV
VLPPSFPGKIVHQSLNIMNSFSQKVKIQQIRSLSEDVRFYYKRLRGNKEDLEPGKKSKIA
NIYFDPGLQCGDHCYVGLPFLSKSEPKVQPGVAMQEDMWDADWDLHQSLFKGWTGIKENS
GHRLSAIFEVNTDLOKNIISKITAELSWPSILSSPRHLKFPLTNTNCSSEEEITLENPAD
VPVYVQFIPLALYSNPSVFVDKLVSRFNLSKVAKIDLRTLEFQVFRNSAHPLQSSTGFME
GLSRHLILNLILKPGEKKSVKVKFTPVHNRTVSSLIIVRNNLTVMDAVMVQGQGTTENLR
VAGKLPGPGSSLRFKITEALLKDCTDSLKLREPNFTLKRTFKVENTGQLQIHIETIEISG
YSCEGYGFKVVNCQEFTLSANASRDIIILFTPDFTASRVIRELKFITTSGSEFVFILNAS
LPYHMLATCAEALPRPNWELALYITISGIMSALFLLVIGTAYLEAQGIWEPFRRRLSFEA
SNPPFDVGRPFDLRRIVGISSEGNLNTLSCDPGHSRGFCGAGGSSSRPSAGSHKQCGPSV
HPHSSHSNRNSADVENVRAKNSSSTSSRTSAQAASSQSANKTSPLVLDSNTVTQGHTAGR
KSKGAKQSQHGSQHHAHSPLEQHPQPPLPPPVPQPQEPQPERLSPAPLAHPSHPERASSA
RHSSEDSDITSLIEAMDKDFDHHDSPALEVETEQPPSPLPKSKGKGKPLOQRKVKPPKKQE
EKEKKGKGKPQEDELKDSLADDDSSSTTTETSNPDTEPLLKEDTEKQKGKQAMPEKHESE
MSQVKQKSKKLLNIKKEIPTDVKPSSLELPYTPPLESKQRRNLPSKIPLPTAMTSGSKSR
NAQKTKGTSKLVDNRPPALAKFLPNSQELGNTSSSEGEKDSPPPEWDSVPVHKPGSSTDS
LYKLSLOTLNADIFLKQRQTSPTPASPSPPAAPCPFVARGSYSSIVNSSSSSDPKIKQPN
GSKHKLTKAASLPGKNGNPTFAAVTAGY DKSPGGNGFAKVSSNKTGFSSSLGISHAPVDS
DGSDSSGLWSPVSNPSSPDFTPLNSFSAFGNSFNLTGEVESKLGLSRSCNQASQRSWNEF
NSGPSYLWESPATDPSPSWPASSGSPTHTATSVLGNTSGLWSTTPFSSSIWSSNLSSALP
FTTPANTLASIGLMGTENSPAPHAPSTSSPADDLGQTYNPWRIWSPTIGRRSSDPWSNSH
FPHEN

211 Ryanodine receptor 1 /:spt|P21817|

SEQ ID NO 211:
>P21817|RYR1 HUMAN Ryanodine receptor 1 - Homo sapiens (Human).
MGDAEGEDEVQFLRTDDEVVLQCSATVLKEQLKLCLAAEGFGNRLCFLEPTSNAQNVPPD
LAICCFVLEQSLSVRALQEMLANTVEAGVESSQGGGHRTLLYGHAILLRHAHSRMYLSCL
TTSRSMTDKLAFDVGLQEDATGEACWWTMHPASKQRSEGEKVRVGDDIILVSVSSERYLH
LSTASGELQVDASFMQTLWNMNPICSRCEEGFVTGGHVLRLFHGHMDECLTISPADSDDQ
RRLVYYEGGAVCTHARSLWRLEPLRISWSGSHLRWGQPLRVRHVTTGQYLALTEDQGLVV
VDASKAHTKATSFCFRISKEKLDVAPKRDVEGMGPPEIKYGESLCFVQHVASGLWLTYAA
PDPKALRLGVLKKKAMLHQEGHMDDALSLTRCQQEESQAARMIHSTNGLYNQFIKSLDSF
SGKPRGSGPPAGTALPIEGVILSLQDLIIYFEPPSEDLQHEEKQSKLRSLRNRQSLFQEE
GMLSMVLNCIDRLNVYTTAAHFAEFAGEEAAESWKEIVNLLYELLASLIRGNRSNCALFS
TNLDWLVSKLDRLEASSGILEVLYCVLIESPEVLNITIQENHIKSIISLLDKHGRNHKVLD
VLCSLCVCNGVAVRSNQDLITENLLPGRELLLOQTNLINYVTSIRPNIFVGRAEGTTQYSK
WYFEVMVDEVTPFLTAQATHLRVGWALTEGYTPYPGAGEGWGGNGVGDDLYSYGFDGLHL
WTGHVARPVTSPGQHLLAPEDVISCCLDLSVPSISFRINGCPVQGVFESFNLDGLEFFPVV
SFSAGVKVRFLLGGRHGEFKFLPPPGYAPCHEAVLPRERLHLEPIKEYRREGPRGPHLVG
PSRCLSHTDFVPCPVDTVQIVLPPHLERIREKLAENIHELWALTRIEQGWTYGPVRDDNK
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RLHPCLVDFHSLPEPERNYNLQOMSGETLKTLLALGCHVGMADEKAEDNLKKTKLPKTYMM
SNGYKPAPLDLSHVRLTPAQTTLVDRLAENGHNVWARDRVGQGWSYSAVQDI PARRNPRL
VPYRLLDEATKRSNRDSLCQAVRTLLGYGYNIEPPDQEPSQVENQSRCDRVRIFRAEKSY
TVQSGRWYFEFEAVTTGEMRVGWARPELRPDVELGADELAYVFNGHRGQRWHLGSEPFGR
PWQPGDVVGCMIDLTENTIIFTLNGEVLMSDSGSETAFREIEIGDGFLPVCSLGPGQVGH
LNLGQDVSSLRFFAICGLQEGFEPFAINMQRPVTTWFSKGLPQFEPVPLEHPHYEVSRVD
GTVDTPPCLRLTHRTWGSQNSLVEMLFLRLSLPVQFHQHFRCTAGATPLAPPGLQPPAED
EARAAEPDPDYENLRRSAGGWSEAENGKEGTAKEGAPGGTPQAGGEAQPARAENEKDATT
EKNKKRGFLFKAKKVAMMTQPPATPTLPRLPHDVVPADNRDDPEIILNTTTYYYSVRVFA
GQEPSCVWAGWVTPDYHQHDMSFDLSKVRVVTVTMGDEQGNVHSSLKCSNCYMVWGGDFEV
SPGOQGRISHTDLVIGCLVDLATGLMTFTANGKESNTFFQVEPNTKLFPAVFVLPTHQONV
IQFELGKQKNIMPLSAAMFQSERKNPAPQCPPRLEMOMLMPVSWSRMPNHFLQVETRRAG
ERLGWAVQCQEPLTMMALHI PEENRCMDILELSERLDLQRFHSHTLRLYRAVCALGNNRV
AHALCSHVDQAQLLHALEDAHLPGPLRAGYYDLLISIHLESACRSRRSMLSEYIVPLTPE
TRAITLFPPGRSTENGHPRHGLPGVGVTTSLRPPHHFSPPCFVAALPAAGAAREAPARLSP
AIPLEALRDKALRMLGEAVRDGGQHARDPVGGSVEFQFVPVLKLVSTLLVMGIFGDEDVK
QILKMIEPEVFTEEEEEEDEEEEGEEEDEEEKEEDEEETAQEKEDEEKEEEEAAEGEKEE
GLEEGLLOMKLPESVKLOMCHLLEYFCDQELQHRVESLAAFAERYVDKLQANQRSRYGLL
ITKAFSMTAAETARRTREFRSPPQEQINMLLOFKDGTDEEDCPLPEEIRQDLLDFHQDLLA
HCGIQLDGEEEEPEEETTLGSRLMSLLEKVRLVKKKEEKPEEERSAEESKPRSLQELVSH
MVVRWAQEDFVQSPELVRAMFSLLHRQYDGLGELLRALPRAYTISPSSVEDTMSLLECLG
QIRSLLIVOMGPQEENLMIQSIGNIMNNKVFYQHPNLMRALGMHETVMEVMYNVLGGGES
KEIRFPKMVTSCCRFLCYFCRISRQNQRSMFDHLSYLLENSGIGLGMQGSTPLDVAAASY
IDNNELALALQEQDLEKVVSYLAGCGLQSCPMLVAKGYPDIGWNPCGGERYLDFLRFAVFE
VNGESVEENANVVVRLLIRKPECFGPALRGEGGSGLLAAIEEAIRISEDPARDGPGIRRD
RRREHFGEEPPEENRVHLGHAIMSFYAALIDLLGRCAPEMHLIQAGKGEALRIRAILRSL
VPLEDLVGIISLPLQIPTLGKDGALVQPKMSASFVPDHKASMVLFLDRVYGIENQDFLLH
VLDVGFLPDMRAAASLDTATFSTTEMALALNRYLCLAVLPLITKCAPLFAGTEHRAIMVD
SMLHTVYRLSRGRSLTKAQRDVIEDCLMSLCRYIRPSMLQHLLRRLVFDVPILNEFAKMP
LKLLTNHYERCWKYYCLPTGWANFGVTSEEELHLTRKLFWGIFDSLAHKKYDPELYRMAM
PCLCATAGALPPDYVDASYSSKAEKKATVDAEGNFDPRPVETLNVIIPEKLDSFINKFAE
YTHEKWAFDKIQNNWSYGENIDEELKTHPMLRPYKTFSEKDKEIYRWPIKESLKAMIAWE
WTIEKAREGEEEKTEKKKTRKISQSAQTYDPREGYNPQPPDLSAVTLSRELQAMAEQLAE
NYHNTWGRKKKQELEAKGGGTHPLLVPYDTLTAKEKARDREKAQELLKFLOMNGYAVTRG
LKDMELDSSSIEKRFAFGFLQQLLRWMDISQEFIAHLEAVVSSGRVEKSPHEQEIKFFAK
ILLPLINQYFTNHCLYFLSTPAKVLGSGGHASNKEKEMITSLFCKLAALVRHRVSLFGTD
APAVVNCLHILARSLDARTVMKSGPEIVKAGLRSFFESASEDIEKMVENLRLGKVSQART
QVKGVGONLTYTTVALLPVLTTLFQHIAQHQFGDDVILDDVQVSCYRTLCSIYSLGTTKN
TYVEKLRPALGECLARLAAAMPVAFLEPQLNEYNACSVYTTKSPRERAILGLPNSVEEMC
PDIPVLERLMADIGGLAESGARYTEMPHVIEITLPMLCSYLPRWWERGPEAPPSALPAGA
PPPCTAVTSDHLNSLLGNILRIIVNNLGIDEASWMKRLAVFAQPIVSRARPELLQSHFIP
TIGRLRKRAGKVVSEEEQLRLEAKAEAQEGELLVRDEFSVLCRDLYALYPLLIRYVDNNR
AQWLTEPNPSAEELFRMVGEIFIYWSKSHNFKREEQNFVVONEINNMSFLTADNKSKMAK
AGDIQSGGSDQERTKKKRRGDRYSVQTSLIVATLKKMLPIGLNMCAPTDQDLITLAKTRY
ALKDTDEEVREFLHNNLHLQGKVEGSPSLRWOMALYRGVPGREEDADDPEKIVRRVQEVS
AVLYYLDOQTEHPYKSKKAVWHKLLSKQRRRAVVACFRMTPLYNLPTHRACNMFLESYKAA
WILTEDHSFEDRMIDDLSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRTALTEKSKLDEDY
LYMAYADIMAKSCHLEEGGENGEAEEEVEVSFEEKQMEKQRLLYQQARLHTRGAAEMVLQ
MISACKGETGAMVSSTLKLGISILNGGNAEVQQKMLDYLKDKKEVGFFQSIQALMQTCSV
LDLNAFERQNKAEGLGMVNEDGTVINRONGEKVMADDEFTQDLFRFLQLLCEGHNNDFQN
YLRTQTGNTTTINIIICTVDYLLRLQESISDFYWYYSGKDVIEEQGKRNFSKAMSVAKQV
FNSLTEYIQGPCTGNQQOSLAHSRLWDAVVGFLHVFAHMMMKLAQDSSQIELLKELLDLQK
DMVVMLLSLLEGNVVNGMIARQMVDMLVESSSNVEMILKFFDMFLKLKDIVGSEAFQDYV
TDPRGLISKKDFQKAMDSQKQFSGPEIQFLLSCSEADENEMINCEEFANRFQEPARDIGE
NVAVLLTNLSEHVPHDPRLHNFLELAESILEYFRPYLGRIEIMGASRRIERIYFEISETN
RAQWEMPQVKESKRQFIFDVVNEGGEAEKMELFVSFCEDTI FEMQIAAQISEPEGEPETD
EDEGAGAAEAGAEGAEEGAAGLEGTAATAARAGATARVVAAAGRALRGLSYRSLRRRVRRL
RRLTAREAATAVAALLWAAVTRAGAAGAGAAAGALGLLWGSLFGGGLVEGAKKVTVTELL
AGMPDPTSDEVHGEQPAGPGGDADGEGASEGAGDAAEGAGDEEEAVHEAGPGGADGAVAV
TDGGPFRPEGAGGLGDMGDTTPAEPPTPEGSPILKRKLGVDGVEEELPPEPEPEPEPELE
PEKADAENGEKEEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWGELEVQRVKFLNYLSRNF
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YTLRFLALFLAFAINFILLFYKVSDSPPGEDDMEGSAAGDVSGAGSGGSSGWGLGAGEEA
EGDEDENMVYYFLEESTGYMEPALRCLSLLHTLVAFLCIIGYNCLKVPLVIFKREKELAR
KLEFDGLYITEQPEDDDVKGQWDRLVLNTPSFPSNYWDKFVKRKVLDKHGDIYGRERIAE
LLGMDLATLEITAHNERKPNPPPGLLTWLMSIDVKYQIWKFGVIFTDNSFLYLGWYMVMS
LLGHYNNFFFAAHLLDIAMGVKTLRTILSSVTHNGKQLVMTVGLLAVVVYLYTVVAENFF
RKFYNKSEDEDEPDMKCDDMMTCYLFHMYVGVRAGGGIGDEIEDPAGDEYELYRVVFDIT
FFFFVIVILLAIIQGLIIDAFGELRDQQEQVKEDMETKCFICGIGSDYFDTTPHGFETHT
LEEHNLANYMFFLMYLINKDETEHTGQESYVWKMYQERCWDFFPAGDCFRKQYEDQLS

212 Ryanodine receptor 3 (RyR3) /:sptjQ15413|

SEQ ID NO 212:

>Q15413)RYR3_HUMAN Ryanodine receptor 3 - Homo sapiens (Human).

MAEGGEGGEDEIQFLRTEDEVVLQCIATIHKEQRKFCLAAEGLGNRLCFLEPTSEAKYIP
PDLCVCNFVLEQSLSVRALQEMLANTGENGGEGAAQGGGHRTLLYGHAVLLRHSFSGMYL
TCLTTSRSQTDKLAFDVGLREHATGEACWWTIHPASKQRSEGEKVRIGDDLILVSVSSER
YLHLSVSNGNIQVDASFMQTLWNVHPTCSGSSIEEGYLLGGHVVRLFHGHDECLTIPSTD
QONDSQHRRIFYEAGGAGTRASSLWRVEPLRISWSGSNIRWGQAFRLRHLTTGHYLALTED
QGLILODRAKSDTKSTAFSFRASKELKEKLDSSHKRDIEGMGVPEIKYGDSVCFVQHIAS
GLWVTYKAQDAKTSRLGPLKRKVILHQEGHMDDGLTLQRCQREESQAARIIRNTTALFSQ
FVSGNNRTAAPITLPIEEVLQTLODLIAYFQPPEEEMRHEDKQNKLRSLKNRONLFKEEG
MLALVLNCIDRLNIYNSVAHFAGIAREESGMAWKEI LNLLYKLLAALIRGNRNNCAQFSN
NLDWLISKLDRLESSSGILEVLHCILTESPEALNLIAEGHIKSIISLLDKHGRNHKVLDI
LCSLCLCNGVAVRANQNLICDNLLPRRNLLLQTRLINDVTSIRPNIFLGVAEGSAQYKKW
YFELIIDQVDPFLTAEPTHLRVGWASSSGYAPCPGGGEGWGGNGVGDDLYSYGFDGLHLW
SGRIPRAVASVNQHLLRSDDVVSCCLDLGVPSISFRINGQPVQGMFENFNTDGLFFPVMS
FSAGVKVRFLMGGRHGEFKFLPPSGYAPCYEALLPKEKMRLEPVKEYKRDADGIRDLLGT
TQFLSQASFIPCPVDTSQVILPPHLEKIRDRLAENIHELWGMNKIELGWTFGKIRDDNKR
QHPCLVEFSKLPETEKNYNLOMSTETLKTLLALGCHIAHVNPAAEEDLKKVKLPKNYMMS
NGYKPAPLDLSDVKLLPPQEILVDKLAENAHNVWAKDRIKQGWTYGIQQDLKNKRNPRLV
PYALLDERTKKSNRDSLREAVRTFVGYGYNIEPSDQELADSAVEKVSIDKIRFFRVERSY
AVRSGKWYFEFEVVTGGDMRVGWARPGCRPDVELGADDQAFVFEGNRGQRWHQGSGYFGR
TWQPGDVVGCMINLDDASMIFTLNGELLITNKGSELAFADYEIENGFVPICCLGLSQIGR
MNLGTDASTFKFYTMCGLQEGFEPFAVNMNRDVAMWESKRLPTEVNVPKDHPHIEVMRID
GTMDSPPCLKVTHKTFGTQONSNADMIYCRLSMPVECHSSFSHSPCLDSEAFQKRKQMQET
LSHTTTQCYYAIRIFAGQDPSCVWVGWVTPDYHLYSEKFDLNKNCTVTVTLGDERGRVHE
SVKRSNCYMVWGGDIVASSQRSNRSNVDLEIGCLVDLAMGMLSFSANGKELGTCYQVEPN
TKVEPAVFLOQPTSTSLFQFELGKLKNAMPLSAAIFRSEEKNPVPQCPPRLDVQTIQPVLW
SRMPNSFLKVETERVSERHGWVVQCLEPLOMMALHI PEENRCVDILELCEQEDLMRFHYH
TLRLYSAVCALGNSRVAYALCSHVDLSQLFYAIDNKYLPGLLRSGFYDLLISIHLASAKE
RKLMMKNEYITPITSTTRNICLFPDESKRHGLPGVGLRTCLKPGFRFSTPCFVVTGEDHQ
KQSPEIPLESLRTKALSMLTEAVQCSGAHIRDPVGGSVEFQFVPVLKLIGTLLVMGVEFDD
DDVRQILLLIDPSVFGEHSAGTEEGAEKEEVTQVEEKAVEAGEKAGKEAPVKGLLQTRLP
ESVKLOMCELLSYLCDCELQHRVEAIVAFGDIYVSKLQANQKFRYNELMQALNMSAALTA
RKTKEFRSPPQEQINMLLNFQLGENCPCPEEIREELYDFHEDLLLHCGVPLEEEEEEEED
TSWTGKLCALVYKIKGPPKPEKEQPTEEEERCPTTLKELISQTMICWAQEDQIQDSELVR
MMFNLLRRQYDSIGELLQALRKTYTISHTSVSDTINLLAALGQIRSLLSVRMGKEEELLM
INGLGDIMNNKVFYQHPNLMRVLGMHETVMEVMVNVLGTEKSQIAFPKMVASCCRFLCYF
CRISRONQKAMFEHLSYLLENSSVGLASPSMRGSTPLDVAASSVMDNNELALSLEEPDLE
KVVTYLAGCGLQSCPMLLAKGYPDVGWNPIEGERYLSFLRFAVFVNSESVEENASVVVKL
LIRRPECFGPALRGEGGNGLLAAMQGAIKISENPALDLPSQGYKREVSTEDDEEEEEIVH
MGNAIMSFYSALIDLLGRCAPEMHLIQTGKGEAIRIRSILRSLVPTEDLVGIISIPLKLP
SLNKDGSVSEPDMAANFCPDHKAPMVLFLDRVYGIKDQTFLLHLLEVGFLPDLRASASLD
TVSLSTTEAALALNRYICSAVLPLLTRCAPLFAGTEHCTSLIDSTLQTIYRLSKGRSLTK
AQRDTIEECLLAICNHLRPSMLQQLLRRLVFDVPQLNEYCKMPLKLLTNHYEQCWKYYCL,
PSGWGSYGLAVEEELHLTEKLFWGIFDSLSHKKYDPDLFRMALPCLSAIAGALPPDYLDT
RITATLEKQISVDADGNFDPKPINTMNFSLPEKLEYIVTKYAEHSHDKWACDKSQSGWKY
GISLDENVKTHPLIRPFKTLTEKEKEI YRWPARESLKTMLAVGWTVERTKEGEALVQQORE
NEKLRSVSQANQGNSYSPAPLDLSNVVLSRELQGMVEVVAENYHNIWAKKKKLELESKGG
GSHPLLVPYDTLTAKEKFKDREKAQDLFKFLQVNGIIVSRGMKDMELDASSMEKRFAYKF
LKKILKYVDSAQEFIAHLEAIVSSGKTEKSPRDQEIKFFAKVLLPLVDQYFTSHCLYFLS
SPLKPLSSSGYASHKEKEMVAGLFCKLAALVRHRISLFGSDSTTMVSCLHILAQTLDTRT
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VMKSGSELVKAGLRAFFENAAEDLEKTSENLKLGKFTHSRTQIKGVSQNINYTTVALLPI
LTSIFEHVTQHQFGMDLLLGDVQISCYHILCSLYSLGTGKNIYVERQRPALGECLASLAA
AIPVAFLEPTLNRYNPLSVFNTKTPRERSILGMPDTVEDMCPDIPQLEGLMKEINDLAES
GARYTEMPHVIEVILPMLCNYLSYWWERGPENLPPSTGPCCTKVTSEHLSLILGNILKII
NNNLGIDEASWMKRIAVYAQPIISKARPDLLRSHFIPTLEKLKKKAVKTVQEEEQLKADG
KGDTQEAELLILDEFAVLCRDLYAFYPMLIRYVDNNRSNWLKSPDADSDQLFRMVAEVFI
LWCKSHNFKREEQNFVIQONEINNLAFLTGDSKSKMSKAMQVKSGGQDQERKKTKRRGDLY
SIQTSLIVAALKKMLPIGLNMCTPGDQELISLAKSRYSHRDTDEEVREHLRNNLHLQEKS
DDPAVKWQLNLYKDVLKSEEPFNPEKTVERVQRISAAVFHLEQVEQPLRSKKAVWHKLLS
KQRKRAVVACFRMAPLYNLPRHRSINLFLHGYQRFWIETEEYSFEEKLVQDLAKSPKVEE
EEEEETEKQPDPLHQIILYFSRNALTERSKLEDDPLYTSYSSMMAKSCQSGEDEEEDEDK
EKTFEEKEMEKQKTLYQQARLHERGAAEMVLOMISASKGEMSPMVVETLKLGIAILNGGN
AGVQQKMLDYLKEKKDAGFFQSLSGLMQSCSVLDLNAFERQNKAEGLGMVTEEGTLIVRE
RGEKVLONDEFTRDLFRFLQLLCEGHNSDFQNFLRTOMGNTTTVNVIISTVDYLLRLQES
ISDFYWYYSGKDIIDESGQHNFSKALAVTKQIFNSLTEY IQGPCIGNQQSLAHSRLWDAV
VGFLHVFANMQMKLSQDSSQIELLKELLDLLODMVVMLLSLLEGNVVNGT IGKQOMVDTLV
ESSTNVEMILKFFDMFLKLKDLTSSDTFKEYDPDGKGI I SKKEFQKAMEGQKQYTQSEID
FLLSCAEADENDMFNYVDFVDRFHEPAKDIGEFNVAVLLTNLSEHMPNDSRLKCLLDPAES
VLNYFEPYLGRIEIMGGAKKIERVYFEISESSRTQWEKPQVKESKRQFIFDVVNEGGEQE
KMELFVNFCEDTIFEMQLASQISESDSADRPEEEEEDEDSSYVLEIAGEEEEDGSLEPAS
AFAMACASVKRNVTDFLKRATLKNLRKQYRNVKKMTAKELVKVLFSFFWMLFVGLFQLLF
TILGGIFQILWSTVFGGGLVEGAKNIRVTKILGDMPDPTQFGIHDDTMEAERAEVMEPGI
TTELVHFIKGEKGDTDIMSDLFGLHPKKEGSLKHGPEVGLGDLSEIIGKDEPPTLESTVQ
KKRKAQAAEMKAANEAEGKVESEKADMEDGEKEDKDKEEEQAEY LWTEVTKKKKRRCGQK
VEKPEAFTANFFKGLEIYQTKLLHYLARNFYNLRFLALFVAFAINFILLFYKVTEEPLEE
ETEDVANLWNSFNDEEEEEAMVFFVLQESTGYMAPTLRALAITHTIISLVCVVGYYCLKV
PLVVFKREKEIARKLEFDGLYITEQPSEDDIKGQWDRLVINTPSFPNNYWDKFVKRKVIN
KYGDLYGAERIAELLGLDKNALDFSPVEETKAEAASLVSWLSSIDMKYHIWKLGVVETDN
SFLYLAWYTTMSVLGHYNNFFFAAHLLDIAMGFKTLRTILSSVTHNGKQLVLTVGLLAVV
VYLYTVVAFNFFRKFYNKSEDDDEPDMKCDDMMTCY LFHMYVGVRAGGGIGDEIEDPAGD
PYEMYRIVFDITFFFFVIVILLAIIQGLIIDAFGELRDQQEQVREDMETKCFICGIGNDY
FDTTPHGFETHTLQEHNLANYLFFLMYLINKDETEHTGQESYVWKMYQERCWDFFPAGDC
FRKQYEDQLG

213 SEC14-like protein 1 /:spt|Q92503|

SEQ ID NO 213:

>Q92503|S14L1 HUMAN SECl4-like protein 1 - Homo sapiens (Human).

MVOKYQSPVRVYKYPFELIMAAYERRFPTCPLIPMFVGSDTVSEFKSEDGAIHVIERRCK
LDVDAPRLLKKIAGVDYVYFVQKNSLNSRERTLHIEAYNETFSNRVIINEHCCYTVHPEN
EDWTCFEQSASLDIKSFFGFESTVEKIAMKQYTSNIKKGKEIIEYYLRQLEEEGITFVPR
WSPPSITPSSETSSSSSKKQAASMAVVIPEAALKEGLSGDALSSPSAPEPVVGTPDDKLD
ADHIKRYLGDLTPLQESCLIRLRQWLQETHKGKIPKDEHILRFLRARDFNIDKAREIMCQ
SLTWRKQHQVDYILETWTPPQVLQODYYAGGWHHHDKDGRPLYVLRLGOMDTKGLVRALGE
EALLRYVLSVNEERLRRCEENTKVFGRPISSWTCLVDLEGLNMRHLWRPGVKALLRIIEV
VEANYPETLGRLLILRAPRVFPVLWTLVSPFIDDNTRRKFLIYAGNDYQGPGGLLDYIDK
EIIPDFLSGECMCEVPEGGLVPKSLYRTAEELENEDLKLWTETIYQSASVFKGAPHEILI
QIVDASSVITWDFDVCKGDIVENIYHSKRSPQPPKKDSLGAHSITSPGGNNVQLIDKVWQ
LGRDYSMVESPLICKEGESVQGSHVTRWPGFYILOWKFHSMPACAASSLPRVDDVLASLQ
VSSHKCKVMYYTEVIGSEDFRGSMTSLESSHSGFSQLSAATTSSSQSHSSSMISR

214 Secreted CEMENT gland protein XAG-2 homolog /:trm|O95994|

SEQ ID NO 214:

>095994 |AGR2_HUMAN Anterior gradient protein 2 homolog - Homo sapiens

(Human) .
MEKIPVSAFLLLVALSYTLARDTTVKPGAKKDTKDSRPKLPQTLSRGWGDQLIWTQTYEE
ALYKSKTSNKPLMITHHLDECPHSQALKKVFAENKEIQKLAEQFVLLNLVYETTDKHLSP
DGQYVPRIMFVDPSLTVRADITGRYSNRLYAYEPADTALLLDNMKKALKLLKTEL

215 Serine phosphatase FCPla /:trm|Q9Y6F5|
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SEQ ID NO 215:

>Q9Y5B0 | CTDP1 _HUMAN RNA polymerase II subunit A C-terminal domain

phosphatase - Homo sapiens (Human).
MEVPAAGRVPAEGAPTAAVAEVRCPGPAPLRLLEWRVAAGAAVRIGSVLAVFEAAASAQS
AGASQSRVASGGCVRPARPERRLRSERAGVVRELCAQPGQVVAPGAVLVRLEGCSHPVVM
KGLCAECGQDLTQLQSKNGKQQVPLSTATVSMVHSVPELMVSSEQAEQLGREDQQRLHRN
RKLVLMVDLDQTLIHTTEQHCQOMSNKGI FHFQLGRGEPMLHTRLRPHCKDFLEKIAKLY
ELHVFTFGSRLYAHTIAGFLDPEKKLFSHRILSRDECIDPFSKTGNLRNLFPCGDSMVCI
IDDREDVWKFAPNLITVKKYVYFQGTGDMNAPPGSRESQTRKKVNHSRGTEVSEPSPPVR
DPEGVTQAPGVEPSNGLEKPARELNGSEAATPRDSPRPGKPDERDIWPPAQAPTSSQELA
GAPEPQGSCAQGGRVAPGQRPAQGATGTDLDFDLSSDSESSSESEGTKSSSSASDGESEG
KRGRQKPKAAPEGAGALAQGSSLEPGRPAAPSLPGEAEPGAHAPDKEPELGGQEEGERDG
LCGLGNGCADRKEAETESQNSELSGVTAGESLDQSMEEEEEEDTDEDDHLIYLEEILVRV
HTDYYAKYDRYLNKEIEEAPDIRKIVPELKSKVLADVAIIFSGLHPTNFPIEKTREHYHA
TALGAKILTRLVLSPDAPDRATHLIAARAGTEKVLQAQECGHLHVVNPDWLWSCLERWDK
VEEQLFPLRDDHTKAQRENSPAAFPDREGVPPTALFHPMPVLPKAQPGPEVRIYDSNTGK
LIRTGARGPPAPSSSLPIRQEPSSFRAVPPPQPOMFGEELPDAQDGEQPGPSRRKRQPSM
SETMPLYTLCKEDLESMDKEVDDILGEGSDDSDSEKRRPEEQEEEPQPRKPGTRRGADAR
APASSERSAAGGRGPRGHKRKLNEEDAASESSRESSNEDEGSSSEADEMAKALEAELNDL
M

216 Serine/threonine protein phosphatase with EF-hands-1 /:sptjlO14829|

SEQ ID NO 216:

>014829|PPE1_HUMAN Serine/threonine-protein phosphatase with EF-hands 1 -

Homo sapiens (Human).
MGCSSSSTKTRRSDTSLRAALIIQONWYRGYKARLKARQHYALTIFQSIEYADEQGQOMQLS
TFFSFMLENYTHIHKEELELRNQSLESEQDMRDRWDYVDSIDVPDSYNGPRLOFPLTCTD
IDLLLEAFKEQQILHAHYVLEVLFETKKVLKOQMPNFTHIQTSPSKEVTICGDLHGKLDDL
FLIFYKNGLPSERNPYVEFNGDFVDRGKNSIEIILMILCVSFLVYPNDLHLNRGNHEDFMMN
LRYGFTKEILHKYKLHGKRILQILEEFYAWLPIGTIVDNEILVIHGGISETTDLNLLHRV
ERNKMKSVLIPPTETNRDHDTDSKHNKVGVTFNAHGRIKTNGSPTEHLTEHEWEQIIDIL
WSDPRGKNGCFPNTCRGGGCYFGPDVTSKILNKYQLKMLIRSHECKPEGYEICHDGKVVT
IFSASNYYEEGSNRGAYIKLCSGTTPRFFQYQVTKATCFQPLRQRVDTMENSATKILRER
VISRKSDLTRAFQLODHRKSGKLSVSQWAFCMENILGLNLPWRSLSSNLVNIDQONGNVEY
MSSFONIRIEKPVQEAHSTLVETLYRYRSDLEITFNAIDTDHSGLISVEEFRAMWKLESS
HYNVHIDDSQVNKLANIMDLNKDGSIDFNEFLKAFYVVHRYEDLMKPDVTNLG

217 Serine-protein kinase ATM /:spt|Q13315]

SEQ ID NO 217:

>Q13315|ATM_HUMAN Serine-protein kinase ATM - Homo sapiens (Human).

MSLVLNDLLICCRQLEHDRATERKKEVEKFKRLIRDPETIKHLDRHSDSKQGKYLNWDAV
FRFLOKYIQKETECLRIAKPNVSASTQASRQKKMOEISSLVKYFIKCANRRAPRLKCQEL
LNYIMDTVKDSSNGAIYGADCSNILLKDILSVRKYWCEISQQQOWLELFSVYFRLYLKPSQ
DVHRVLVARIIHAVTKGCCSQTDGLNSKFLDFFSKAIQCARQEKSSSGLNHILAALTIFL
KTLAVNFRIRVCELGDEILPTLLYIWTQHRLNDSLKEVIIELFQLOIYIHHPKGAKTQEK
GAYESTKWRSILYNLYDLLVNEISHIGSRGKYSSGFRNIAVKENLIELMADICHQVFNED
TRSLEISQSYTTTQRESSDYSVPCKRKKIELGWEVIKDHLQKSONDFDLVPWLQIATQLI
SKYPASLPNCELSPLLMILSQLLPQORHGERTPYVLRCLTEVALCQDKRSNLESSQKSDL
LKLWNKIWCITFRGISSEQIQAENFGLLGAIIQGSLVEVDREFWKLFTGSACRPSCPAVC
CLTLALTTSIVPGAVKMGIEQNMCEVNRSFSLKESIMKWLLFYQLEGDLENSTEVPPILH
SNFPHLVLEKILVSLTMKNCKAAMNFFQSVPECEHHOKDKEELSFSEVEELFLQTTFDKM
DFLTIVRECGIEKHQSSIGFSVHONLKESLDRCLLGLSEQLLNNYSSEITNSETLVRCSR
LLVGVLGCYCYMGVIAEEEAYKSELFQKANSLMQCAGESITLFKNKTNEEFRIGSLRNMM
QLCTRCLSNCTKKSPNKIASGFFLRLLTSKLMNDIADICKSLASFIKKPFDRGEVESMED
DTNGNLMEVEDQSSMNLFNDYPDSSVSDANEPGESQSTIGAINPLAEEYLSKQDLLFLDM
LKFLCLCVTTAQTNTVSFRAADIRRKLLMLIDSSTLEPTKSLHLHMYLMLLKELPGEEYP
LPMEDVLELLKPLSNVCSLYRRDQDVCKTILNHVLHVVKNLGQSNMDSENTRDAQGQFLT
VIGAFWHLTKERKYIFSVRMALVNCLKTLLEADPYSKWAILNVMGKDFPVNEVFTQFLAD
NHHQVRMLAAESINRLFQDTKGDSSRLLKALPLKLQQTAFENAYLKAQEGMREMSHSAEN
PETLDEIYNRKSVLLTLIAVVLSCSPICEKQALFALCKSVKENGLEPHLVKKVLEKVSET
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FGYRRLEDFMASHLDYLVLEWLNLQDTEYNLSSFPFILLNYTNIEDFYRSCYKVLIPHLV
IRSHFDEVKSIANQIQEDWKSLLTDCFPKILVNILPYFAYEGTRDSGMAQQRETATKVYD
MLKSENLLGKQIDHLFISNLPEIVVELLMTLHEPANSSASQSTDLCDFSGDLDPAPNPPH
FPSHVIKATFAYISNCHKTKLKSILEILSKSPDSYQKILLAICEQAAETNNVYKKHRILK
IYHLFVSLLLKDIKSGLGGAWAFVLRDVIYTLIHYINQRPSCIMDVSLRSFSLCCDLLSQ
VCQTAVTYCKDALENHLHVIVGTLIPLVYEQVEVQOKQVLDLLKYLVIDNKDNENLYITIK
LLDPFPDHVVFKDLRITQQKIKYSRGPFSLLEEINHFLSVSVYDALPLTRLEGLKDLRRQ
LELHKDQMVDIMRASQDNPQDGIMVKLVVNLLQLSKMAINHTGEKEVLEAVGSCLGEVGP
IDFSTIATQHSKDASY TKALKLFEDKELQWTFIMLTYLNNTLVEDCVKVRSAAVTCLKNI
LATKTGHSFWEIYKMTTDPMLAYLQPFRTSRKKFLEVPRFDKENPFEGLDDINLWIPLSE
NHDIWIKTLTCAFLDSGGTKCEILQLLKPMCEVKTDFCQTVLPYLIHDILLQDTNESWRN
LLSTHVQGFFTSCLRHFSQTSRSTTPANLDSESEHFFRCCLDKKSQRTMLAVVDYMRRQK
RPSSGTIFNDAFWLDLNYLEVAKVAQSCAAHFTALLYAEIYADKKSMDDQEKRSLAFEEG
SQOSTTISSLSEKSKEETGISLQODLLLEIYRSIGEPDSLYGCGGGKMLQPITRLRTYEHEA
MWGKALVTYDLETAIPSSTRQAGIIQALONLGLCHILSVYLKGLDYENKDWCPELEELHY
QAAWRNMOWDHCTSVSKEVEGTSYHESLYNALQSLRDREFSTFYESLKYARVKEVEEMCK
RSLESVYSLYPTLSRLQAIGELESIGELFSRSVTHRQLSEVYIKWQKHSQLLKDSDEFSFQ
EPIMALRTVILEILMEKEMDNSQRECIKDILTKHLVELSILARTFKNTQLPERAIFQIKQ
YNSVSCGVSEWQLEEAQVFWAKKEQSLALSILKOMIKKLDASCAANNPSLKLTYTECLRV
CGNWLAETCLENPAVIMQTYLEKAVEVAGNYDGESSDELRNGKMKAFLSLARFSDTQYQR
IENYMKSSEFENKQALLKRAKEEVGLLREHKIQTNRYTVKVQRELELDELALRALKEDRK
RFLCKAVENY INCLLSGEEHDMWVFRLCSLWLENSGVSEVNGMMKRDGMKIPTYKFLPLM
YQLAARMGTKMMGGLGFHEVLNNLISRISMDHPHHTLFIILALANANRDEFLTKPEVARR
SRITKNVPKQSSQLDEDRTEAANRIICTIRSRRPOQMVRSVEALCDAYIILANLDATQWKT
QRKGINIPADQPITKLKNLEDVVVPTMEIKVDHTGEYGNLVTIQSFKAEFRLAGGVNLPK
IIDCVGSDGKERRQLVKGRDDLRODAVMQQVFOMCNTLLOQRNTETRKRKLTICTYKVVPL
SQRSGVLEWCTGTVPIGEFLVNNEDGAHKRYRPNDFSAFQCQOKKMMEVQOKKSFEEKYEVF
MDVCONFQPVFRYFCMEKFLDPAIWFEKRLAYTRSVATSSIVGYILGLGDRHVONILINE
QSAELVHIDLGVAFEQGKILPTPETVPFRLTRDIVDGMGITGVEGVFRRCCEKTMEVMRN
SQETLLTIVEVLLYDPLFDWIMNPLKALYLQQRPEDETELHPTLNADDQECKRNLSDIDQ
SFDKVAERVLMRLQEKLKGVEEGTVLSVGGQVNLLIQQAIDPKNLSRLFPGWKAWV

218 Serologically defined breast cancer antigen NY-BR-16 /:trm]Q96186|

SEQ ID NO 218:

>Q96186]|Q96186 HUMAN ANKRD17 protein (Fragment) - Homo sapiens

AAGIGKLSTADGKAFADPEVLRRLTSSVSCALDEAAAALTRMRAESTANAGQSDNRSLAE
ACSEGDVNAVRKLLIEGRSVNEHTEEGESLLCLACSAGYYELAQVLLAMHANVEDRGIKG
DITPLMAAANGGHVKIVKLLLAHKADVNAQSSTGNTALTYACAGGYVDVVKVLLESGASI
EDHNENGHTPLMEAGSAGHVEVARLLLENGAGINTHSNEFKESALTLACYKGHLEMVRFL
LEAGADQEHKTDEMHTALMEACMDGHVEVARLLLDSGAQVNMPADSFESPLTLAACGGHV
ELAALLIERGASLEEVNDEGYTPLMEAAREGHEEMVALLLGQGANINAQTEETQETALTL
ACCGGFLEVADFLIKAGADIELGCSTPLMEAAQEGHLELVKYLLAAGANVHATTATGDTA
LTYACENGHTDVADVLLQAGADLEHESEGGRTPLMKAARAGHVCTVQFLISKGANVNRTT
ANNDHTVLSLACAGGHLAVVELLLAHGADPTHRLKDGSTMLIEAAKGGHTSVVCYLLDYP
NNLLSAPPPDVTQLTPPSHDLNRAPRVPVQALPMVVPPQEPDKPPANVATTLPIRNKAAS
KQKSSSHLPANSQDVQGYITNQSPESIVEEAQGKLTELEQRIKEAIEKNAQLQSLELAHA
DQLTKEKIEELNKTREEQIQKKQKILEELQKVERELQLKTQQQLKKQYLEVKAQRIQLOQ
QQOQOQSCQHLGLLTPVGVGEQLSEGDYARLQQVDPVLLKDE PQOQTARQMGFAPIQPLAMPQO
ALPLAAGPLPPGSIANLTELQVLSSLLOPCFLSTLPLILMHRLRVIMTRR

219 SH3 domain-binding glutamic acid-rich-like protein 3 /:sptjQ9H299|

SEQ ID NO:

>Q9H299|SH3L3_HUMAN SH3 domain-binding glutamic acid-rich-like protein 3

- Homo sapiens (Human) .
MSGLRVYSTSVTGSREIKSQQSEVTRILDGKRIQYQLVDISQDNALRDEMRALAGNPKAT
PPQIVNGDQYCGDYELFVEAVEQNTLQEFLKLA

220 Signal transducer and activator of transcription 6 /:spt|P42226|

SEQ ID NO 220:
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>P42226|STAT6_HUMAN Signal transducer and activator of transcription 6 -

Homo sapiens (Human).
MSLWGLVSKMPPEKVQRLYVDFPOQHLRHLLGDWLESQPWEFLVGSDAFCCNLASALLSDT
VOHLQASVGEQGEGSTILQHISTLESIYQRDPLKLVATFRQILQGEKKAVMEQFRHLPMP
FHWKQEELKFKTGLRRLOQHRVGEIHLLREALQKGAEAGQVSLHSLIETPANGTGPSEALA
MLLOQETTGELEAAKALVLKRIQIWKRQQOQLAGNGAPFEESLAPLQERCESLVDIYSQLQQ
EVGAAGGELEPKTRASLTGRLDEVLRTLVTSCFLVEKQPPQVLKTQTKFQAGVRFLLGLR
FLGAPAKPPLVRADMVTEKQARELSVPQGPGAGAESTGEIINNTVPLENSIPGNCCSALF
KNLLLKKIKRCERKGTESVTEEKCAVLFSASFTLGPGKLPIQLQALSLPLVVIVHGNQDN
NAKATILWDNAFSEMDRVPFVVAERVPWEKMCETLNLKFMAEVGTNRGLLPEHFLFLAQK
IFNDNSLSMEAFQHRSVSWSQFNKEILLGRGFTFWQWEFDGVLDLTKRCLRSYWSDRLIIG
FISKQYVTSLLLNEPDGTFLLRFSDSEIGGITIAHVIRGQDGSPQIENIQPFSAKDLSIR
SLGDRIRDLAQLKNLYPKKPKDEAFRSHYKPEQMGKDGRGYVPATIKMTVERDQPLPTPE
LOMPTMVPSYDLGMAPDSSMSMQLGPDMVPQVYPPHSHSIPPYQGLSPEESVNVLSAFQE
PHLOMPPSLGOMSLPFDQPHPQGLLPCQPQEHAVSSPDPLLCSDVTMVEDSCLSQPVTAF
POGTWIGEDIFPPLLPPTEQDLTKLLLEGQGESGGGSLGAQPLLOPSHYGQSGISMSHMD
LRANPSW

221 TEB4 protein /:trm|014670|
SEQ ID NO 221:
>060337 |MARH6_HUMAN E3 ubiquitin-protein ligase MARCH6 - Homo sapiens
(Human) .
MDTAEEDICRVCRSEGTPEKPLYHPCVCTGSIKFIHQECLVOWLKHSRKEYCELCKHRFA
FTPIYSPDMPSRLPIQDIFAGLVTSIGTAIRYWFHYTLVAFAWLGVVPLTACRIYKCLFT
GSVSSLLTLPLDMLSTENLLADCLQGCFVVTCTLCAFISLVWLREQIVHGGAPIWLEHAA
PPFNAAGHHQNEAPAGGNGAENVAADQPANPPAENAVVGENPDAQDDQAEEEEEDNEEED
DAGVEDAADANNGAQDDMNWNALEWDRAAEELTWERMLGLDGSLVFLEHVFWVVSLNTLF
ILVFAFCPYHIGHFSLVGLGFEEHVQASHFEGLITTIVGYILLAITLIICHGLATLVKFH
RSRRLLGVCYIVVKVSLLVVVEIGVFPLICGWWLDICSLEMFDATLKDRELSFQSAPGTT
MFLHWLVGMVYVFYFASFILLLREVLRPGVLWFLRNLNDPDFNPVQEMIHLPIYRHLRRF
ILSVIVFGSIVLLMLWLPIRITIKSVLPNFLPYNVMLYSDAPVSELSLELLLLQVVLPALL
EQGHTROQWLKGLVRAWTVTAGYLLDLHSYLLGDQEENENSANQQVNNNQHARNNNAIPVV
GEGLHAAHOAILQQGGPVGFQPYRRPLNFPLRIFLLIVFMCITLLIASLICLTLPVFAGR
WLMSFWTGTAKIHELYTAACGLYVCWLTIRAVTVMVAWMPQGRRVIFQKVKEWSLMIMKT
LIVAVLLAGVVPLLLGLLFELVIVAPLRVPLDQTPLFYPWQDWALGVLHAKIIAAITLMG
POWWLKTVIEQVYANGIRNIDLHYIVRKLAAPVISVLLLSLCVPYVIASGVVPLLGVTAE
MONLVHRRIYPFLIMVVVLMAILSFQVRQFKRLYEHIKNDKYLVGQRLVNYERKSGKQGS
SPPPPQSSQE

222 Tetratricopeptide repeat domain 1 /:gb]JAAH00942
SEQ ID NO 222:
>Q99614|TTC1_HUMAN Tetratricopeptide repeat protein 1 - Homo sapiens
(Human) .
MGEKSENCGVPEDLLNGLKVTDTQEAECAGPPVPDPKNQHSQSKLLRDDEAHLQEDQGEE
ECFHDCSASFEEEPGADKVENKSNEDVNSSELDEEYLIELEKNMSDEEKQKRREESTRLK
EEGNEQFKKGDYIEAESSYSRALEMCPSCFQKERSILFSNRAAARMKQDKKEMATINDCSK
ATIQLNPSYIRAILRRAELYEKTDKLDEALEDYKSILEKDPSIHQAREACMRLPKQIEERN
ERLKEEMLGKLKDLGNLVLRPFGLSTENFQIKQDSSTGSYSINFVQNPNNNR

223 Transcription factor BTF3 /:sptiP20290]
SEQ ID NO 223:
>P20290(|BTF3_HUMAN Transcription factor BTF3 - Homo sapiens (Human).
MRRTGAPAQADSRGRGRARGGCPGGEATLSQPPPRGGTRGQEPQMKETIMNQEKLAKLQA
QVRIGGKGTARRKKKVVHRTATADDKKLQFSLKKLGVNNISGIEEVNMFTNQGTVIHENN
PKVQASLAANTFTITGHAETKQLTEMLPSILNQLGADSLTSLRRLAEALPKQSVDGKAPL
ATGEDDDDEVPDLVENFDEASKNEAN

224 Transcription factor Dp-1 (E2F dimerization partner 1) /:sptjQ14186|

SEQ ID NO 224:
>Q14186|TDP1_HUMAN Transcription factor Dp-1 - Homo sapiens (Human).
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MAKDAGLIEANGELKVFIDONLSPGKGVVSLVAVHPSTVNPLGKQLLPKTFGQSNVNIAQ
QVVIGTPQRPAASNTLVVGSPHTPSTHFASQNQPSDSSPWSAGKRNRKGEKNGKGLRHFS
MKVCEKVQRKGTTSYNEVADELVAEFSAADNHILPNESAYDQKNIRRRVYDALNVLMAMN
IISKEKKEIKWIGLPTNSAQECQONLEVERQRRLERIKQKQSQLOELILQQIAFKNLVQRN
RHAEQQASRPPPPNSVIHLPFIIVNTSKKTVIDCSISNDKFEYLFNFDNTFEIHDDIEVL
KRMGMACGLESGSCSAEDLKMARSLVPKALEPYVTEMAQGTVGGVFITTAGSTSNGTRES
ASDLTNGADGMLATSSNGSQYSGSRVETPVSYVGEDDEEDDDFNENDEDD

225 Transcription factor ELYS /:trm|Q8WYP5|

SEQ ID NO 225:

>Q8WYP5|AHTF1_HUMAN AT-hook-containing transcription factor 1 - Homo

sapiens (Human).
MAAERRCGSMRDLRAQVTSGLLPFPEVTLQALGEDEITLESVLRGKFAAGKNGLACLACG
POLEVVNSITGERLSAYRFSGVNEQPPVVLAVKEFSWQKRTGLLIGLEETEGSVLCLYDL
GISKVVKAVVLPGRVTAIEPIINHGGASASTQHLHPSLRWLFGVAAVVTDVGQILLVDLC
LDDLSCNONEVEASDLEVLTGIPAEVPHIRESVMRQGRHLCFQLVSPTGTAVSTLSYISR
TNQLAVGFSDGYLALWNMKSMKREYYIQLESGQVPVYAVTFQEPENDPRNCCYLWAVQST
QDSEGDVLSLHLLOLAFGNRKCLASGQILYEGLEYCEERYTLDLTGGMFPLRGQTSNTKL
LGCQSIEKFRSHGDREEGVNEALSPDTSVSVFTWQVNIYGQGKPSVYLGLFDINRWYHAQ
MPDSLRSGEYLHNCSYFALWSLESVVSRTSPHGILDILVHERSLNRGVPPSYPPPEQFFN
PSTYNFDATCLLNSGVVHLTCTGFQKETLTFLKKSGPSLNELIPDGYNRCLVAGLLSPRF
VDVQPSSLSQEEQLEAILSAAIQTSSLGLLTGYIRRWITEEQPNSATNLRFVLEWTWNKV
VLTKEEFDRLCVPLFDGSCHFMDPQTIQSIQOCYLLLSNLNIVLSCFASEAREITERGLI
DLSNKFVVSHLICQYAQVVLWESHSGLLPEGIDDSVQLSRLCYNYPVIQONYYTSRRQKFE
RLSRGKWNPDCLMIDGLVSQLGERIEKLWKRDEGGTGKYPPASLHAVLDMYLLDGVTEAA
KHSITIYLLLDIMYSFPNKTDTPIESFPTVFAISWGQVKLIQGFWLIDHNDYESGLDLLF
HPATAKPLSWQHSKIIQAFMSQGEHRQALRYIQTMKPTVSSGNDVILHLTVLLFNRCMVE
AWNFLRQHCNRLNIEELLKHMYEVCQEMGLMEDLLKLPFTDTEQECLVKFLQSSASVQNH
EFLLVHHLQRANYVPALKLNQTLKINVMNDRDPRLRERSLARNSILDQYGKILPRVHRKL
AIERAKPYHLSTSSVFRLVSRPKPLSAVPKQVVTGTVLTRSVFINNVLSKIGEVWASKEP
INSTTPFNSSKIEEPSPIVYSLPAPELPEAFFGTPISKASQKISRLLDLVVQPVPRPSQC
SEFIQQOSSMKSPLYLVSRSLPSSSQLKGSPQAISRASELHLLETPLVVKKAKSLAMSVTT
SGFSEFTPQSILRSTLRSTPLASPSPSPGRSPQRLKETRISFVEEDVHPKWIPGAADDSK
LEVFTTPKKCAVPVETEWLKSKDRTTSFFLNSPEKEHQEMDEGSQSLEKLDVSKGNSSVS
ITSDETTLEYQDAPSPEDLEETVFTASKPKSSSTALTTNVTEQTEKDGDKDVFASEVTPS
DLOKOMGNLEDAETKDLLVAAEAFSELNHLSPVQGTEASLCAPSVYEGKIFTQKSKVPVL
DEGLTSVETYTPAIRANDNKSMADVLGDGGNSSLTISEGPIVSERRLNQEVALNLKEDHE
VEVGVLKESVDLPEEKLPISDSPPDTQEIHVIEQEKLEAQDSGEEARNLSEFNELYPSGTL
KLOYNFDTIDQQFCDLADNKDTAECDIAEVDGELFVAQSNFTLILEGEEGEVEPGDFASS
DVLPKAANTATEEKLVCSGENDNHGQIANLPSAVTSDQKSQKVDTLPYVPEPIKVAIAEN
LLDVIKDTRSKEITSDTMEQSIHETIPLVSQNIMCPTKLVKSAFKTAQETSTMTMNVSQV
DDVVSSKTRTRGQRIQNVNVKSAQQEASADVATPKMPGQSVRKKTRKAKEISEASENIYS
DVRGLSQONQQIPONSVTPRRGRRKKEVNQDILENTSSVEQELQITTGRESKRLKSSQLLE
PAVEETTKKEVKVSSVTKRTPRRIKRSVENQESVEIINDLKVSTVTSPSRMIRKLRSTNL
DASENTGNKQDDKSSDKQLRIKHVRRVRGREVSPSDVREDSNLESSQLTVQAEFDMSAIP
RKRGRPRKINPSEDVGSKAVKEERSPKKKEAPSIRRRSTRNTPAKSENVDVGKPALGKSI
LVPNEELSMVMSSKKKLTKKTESQSQKRSLHSVSEERTDEMTHKETNEQEERLLATASFET
KSSRSSRTRSSKAILLPDLSEPNNEPLFSPASEVPRKAKAKKIEVPAQLKELVSDLSSQF
VISPPALRSRQKNTSNKNKLEDELKDDAQSVETLGKPKAKRIRTSKTKQASKNTEKESAW
SPPPIEIRLISPLASPADGVKSKPRKTTEVTGTGLGRNRKKLSSYPKQILRRKML

226 Transcription initiation factor TFHD 250 kDa subunit /:spt|P21675|

SEQ ID NO 226:

>P21675|TAF1_HUMAN Transcription initiation factor TFIID subunit 1 - Homo

sapiens (Human) .

MGPGCDLLLRTAATITAAAIMSDTDSDEDSAGGGPFSLAGFLFGNINGAGQLEGESVLDD
ECKKHLAGLGALGLGSLITELTANEELTGTDGALVNDEGWVRSTEDAVDYSDINEVAEDE
SRRYQQTMGSLOPLCHSDYDEDDYDADCEDIDCKLMPPPPPPPGPMKKDKDQDSITGEKV
DFSSSSDSESEMGPQEATQAESEDGKLTLPLAGIMOHDATKLLPSVTELFPEFRPGKVLR
FLRLFGPGKNVPSVWRSARRKRKKKHRELIQEEQIQEVECSVESEVSQKSLWNYDYAPPP
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PPEQCLSDDEITMMAPVESKFSQSTGDIDKVTDTKPRVAEWRYGPARLWYDMLGVPEDGS
GFDYGFKLRKTEHEPVIKSRMIEEFRKLEENNGTDLLADENFLMVTQLHWEDDI IWDGED
VKHKGTKPQRASLAGWLPSSMTRNAMAYNVQQGFAATLDDDKPWYSIFPIDNEDLVYGRW
EDNIIWDAQAMPRLLEPPVLTLDPNDENLILEIPDEKEEATSNSPSKESKKESSLKKSRI
LLGKTGVIKEEPQONMSQPEVKDPWNLSNDEYYYPKQQOGLRGTFGGNIIQHSIPAVELRQ
PFFPTHMGPIKLRQFHRPPLKKYSFGALSQPGPHSVQPLLKHIKKKAKMREQERQASGGG
EMFFMRTPQDLTGKDGDLILAEYSEENGPLMMQVGMATKIKNYYKRKPGKDPGAPDCKYG
ETVYCHTSPFLGSLHPGQLLOQAFENNLFRAPIYLHKMPETDFLIIRTRQGYYIRELVDIF
VVGQQCPLFEVPGPNSKRANTHIRDFLQVFIYRLFWKSKDRPRRIRMEDIKKAFPSHSES
SIRKRLKLCADFKRTGMDSNWWVLKSDFRLPTEEEIRAMVSPEQCCAYYSMIAAEQRLKD
AGYGEKSFFAPEEENEEDFQOQMKIDDEVRTAPWNTTRAFIAAMKGKCLLEVTGVADPTGCG
EGFSYVKIPNKPTQQKDDKEPQPVKKTVTGTDADLRRLSLKNAKQLLRKFGVPEEEIKKL
SRWEVIDVVRTMSTEQARSGEGPMSKFARGSRFSVAEHQERYKEECQRIFDLQONKVLSST
EVLSTDTDSSSAEDSDFEEMGKNIENMLONKKTSSQLSREREEQERKELQRMLLAAGSAA
SGNNHRDDDTASVTSLNSSATGRCLKIYRTFRDEEGKEYVRCETVRKPAVIDAYVRIRTT
KDEEFIRKFALFDEQHREEMRKERRRIQEQLRRLKRNQEKEKLKGPPEKKPKKMKERPDL
KLKCGACGAIGHMRTNKFCPLYYQTNAPPSNPVAMTEEQEEELEKTVIHNDNEELIKVEG
TKIVLGKQLIESADEVRRKSLVLKFPKQQLPPKKKRRVGTTVHCDYLNRPHKSIHRRRTD
PMVTLSSILESIINDMRDLPNTYPFHTPVNAKVVKDYYKIITRPMDLOTLRENVRKRLYP
SREEFREHLELIVKNSATYNGPKHSLTQISQSMLDLCDEKLKEKEDKLARLEKAINPLLD
DDDQVAFSFILDNIVTQKMMAVPDSWPFHHPVNKKFVPDYYKVIVNPMDLETIRKNISKH
KYQSRESFLDDVNLILANSVKYNGPESQYTKTAQEIVNVCYQTLTEYDEHLTQLEKDICT
AKEAALEEAELESLDPMTPGPYTPQPPDLYDTNTSLSMSRDASVFODESNMSVLDIPSAT
PEKQVTQEGEDGDGDLADEEEGTVQQPQASVLYEDLLMSEGEDDEEDAGSDEEGDNPFSA
IQLSESGSDSDVGSGGIRPKQPRMLOENTRMDMENEESMMSYEGDGGEASHGLEDSNISY
GSYEEPDPKSNTQODTSFSSIGGYEVSEEEEDEEEEEQRSGPSVLSQVHLSEDEEDSEDFH
SIAGDSDLDSDE

227 Transcriptional repressor CTCF (CCCTC-binding factor) /:sptiP49711|

SEQ ID NO 227:

>P49711|CTCF_HUMAN Transcriptional repressor CTCF - Homo sapiens

MEGDAVEAIVEESETFIKGKERKTYQRRREGGQEEDACHLPONQTDGGEVVQDVNSSVQM
VMMEQLDPTLLOMKTEVMEGTVAPEAEAAVDDTQIITLQVVNMEEQPINIGELQLVQVPV
PVTVPVATTSVEELQGAYENEVSKEGLAESEPMICHTLPLPEGFQVVKVGANGEVETLEQ
GELPPQEDPSWQKDPDYQPPAKKTKKTKKSKLRY TEEGKDVDVSVYDFEEEQQEGLLSEV
NAEKVVGNMKPPKPTKIKKKGVKKTFQCELCSYTCPRRSNLDRHMKSHTDERPHKCHLCG
RAFRTVTLLRNHLNTHTGTRPHKCPDCDMAFVTSGELVRHRRYKHTHEKPFKCSMCDYAS
VEVSKLKRHIRSHTGERPFQCSLCSYASRDTYKLKRHMRTHSGEKPYECYICHARFTQSG
TMKMHILOKHTENVAKFHCPHCDTVIARKSDLGVHLRKQHSYIEQGKKCRYCDAVFHERY
ALIQHOKSHKNEKRFKCDQCDYACRQERHMIMHKRTHTGEKPYACSHCDKTFRQKQLLDM
HFKRYHDPNEFVPAAFVCSKCGKTETRRNTMARHADNCAGPDGVEGENGGETKKSKRGRKR
KMRSKKEDSSDSENAEPDLDDNEDEEEPAVEIEPEPEPQPVTPAPPPAKKRRGRPPGRTN
QPKONQPTAIIQVEDONTGAIENIIVEVKKEPDAEPAEGEEEEAQPAATDAPNGDLTPEM
ILSMMDR

228 Tyrosine-protein kinase ABL2 (EC 2.7.1.112) /:spt|P42684|

SEQ ID NO 228:

>P42684 |ABL2_HUMAN Tyrosine-protein kinase ABL2 - Homo sapiens

MGOQVGRVGEAPGLQQPQPRGIRGSSAARPSGRRRDPAGRTTETGFNIFTQHDHFASCVE
DGFEGDKTGGSSPEALHRPYGCDVEPQALNEAIRWSSKENLLGATESDPNLEVALYDEVA
SGDNTLSITKGEKLRVLGYNQNGEWSEVRSKNGQGWVPSNYITPVNSLEKHSWYHGPVSR
SAAEYLLSSLINGSFLVRESESSPGQLSISLRYEGRVYHYRINTTADGKVYVTAESRFST
LAELVHHHSTVADGLVTTLHY PAPKCNKPTVYGVSPIHDKWEMERTDI TMKHKLGGGQYG
EVYVGVWKKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTLEPPFYIV
TEYMPYGNLLDYLRECNREEVTAVVLLYMATQISSAMEYLEKKNFIHRDLAARNCLVGEN
HVVKVADFGLSRLMTGDTYTAHAGAKFPIKWTAPESLAYNTFSIKSDVWAFGVLLWEIAT
YGMSPYPGIDLSQVYDLLEKGYRMEQPEGCPPKVYELMRACWKWSPADRPSFAETHQAFE
TMFHDSSISEEVAEELGRAASSSSVVPYLPRLPILPSKTRTLKKQVENKENIEGAQDATE
NSASSLAPGFIRGAQASSGSPALPRKORDKSPSSLLEDAKETCFTRDRKGGFFSSFMKKR
NAPTPPKRSSSFREMENQPHKKYELTGNFSSVASLQHADGFSFTPAQQEANLVPPKCYGG
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SFAQRNLCNDDGGGGGGSGTAGGGWSGITGFFTPRLIKKTLGLRAGKPTASDDTSKPFPR
SNSTSSMSSGLPEQDRMAMTLPRNCQRSKLQLERTVSTSSQPEENVDRANDMLPKKSEES
AAPSRERPKAKLLPRGATALPLRTPSGDLAITEKDPPGVGVAGVAAAPKGKEKNGGARLG
MAGVPEDGEQPGWPSPAKAAPVLPTTHNHKVPVLISPTLKHTPADVQLIGTDSQGNKFKL
LSEHQVTSSGDKDRPRRVKPKCAPPPPPVMRLLOHPSICSDPTEEPTALTAGQSTSETQE
GGKKAALGAVPISGKAGRPVMPPPQVPLPTSSISPAKMANGTAGTKVALRKTKQAAEKIS
ADKISKEALLECADLLSSALTEPVPNSQLVDTGHQLLDYCSGYVDCIPQTRNKFAFREAV
SKLELSLQELQVSSAAAGVPGTNPVLNNLLSCVQEISDVVQR

229 Ubiquitin carboxyl-terminal hydrolase 15 /:spt|Q9Y4ES|

SEQ ID NO 229:

>Q9Y4E8|UBP15 HUMAN Ubiquitin carboxyl-terminal hydrolase 15
sapiens {(Human) .
MAEGGAADLDTQRSDIATLLKTSLRKGDTWYLVDSRWEKQWKKYVGFDSWDKYQMGDQNV
YPGPIDNSGLLKDGDAQSLKEHLIDELDYILLPTEGWNKLVSWYTLMEGQEPIARKVVEQ
GMFVKHCKVEVYLTELKLCENGNMNNVVTRRFSKADTIDTIEKEIRKIFSIPDEKETRLW
NKYMSNTFEPLNKPDSTIQODAGLYQGQVLVIEQKNEDGTWPRGPSTPKSPGASNFSTLPK
ISPSSLSNNYNNMNNRNVKNSNYCLPSYTAYKNYDYSEPGRNNEQPGLCGLSNLGNTCFEM
NSAIQCLSNTPPLTEYFLNDKYQEELNFDNPLGMRGEIAKSYAELIKQOMWSGKFESYVTPR
AFKTQVGRFAPQFSGYQQOODCOQELLAFLLDGLHEDLNRIRKKPYIQLKDADGRPDKVVAE
EAWENHLKRNDSIIVDIFHGLFKSTLVCPECAKISVTFDPFCYLTLPLPMKKERTLEVYL
VRMDPLTKPMQYKVVVPKIGNILDLCTALSALSGIPADKMIVTDIYNHRFHRIFAMDENL
SSIMERDDIYVFEININRTEDTEHVIIPVCLREKFRHSSYTHHTGSSLFGQPFLMAVPRN
NTEDKLYNLLLLRMCRYVKISTETEETEGSLHCCKDONINGNGPNGIHEEGSPSEMETDE
PDDESSQDQELPSENENSQSEDSVGGDNDSENGLCTEDTCKGQLTGHKKRLEFTFQENNLG
NTDINYIKDDTRHIRFDDRQLRLDERSFLALDWDPDLKKRYFDENAAEDFEKHESVEYKP
PKKPFVKLKDCIELFTTKEKLGAEDPWYCPNCKEHQOATKKLDLWSLPPVLVVHLKRFSY
SRYMRDKLDTLVDFPINDLDMSEFLINPNAGPCRYNLIAVSNHYGGMGGGHY TAFAKNKD
DGKWYYFDDSSVSTASEDQIVSKAAYVLFYQRODTEFSGTGFFPLDRETKGASAATGIPLE
SDEDSNDNDNDIENENCMHTN

230 Vasopressin V1b receptor /:spt|P47901|

SEQ ID NO 230:

PCT/US2007/077250

- Homo

>p47901|V1IBR_HUMAN Vasopressin V1b receptor - Homo sapiens (Human).

MDSGPLWDANPTPRGTLSAPNATTPWLGRDEELAKVEIGVLATVLVLATGGNLAVLLTLG
QLGRKRSRMHLFVLHLALTDLAVALFQVLPQLLWDITYRFQGPDLLCRAVKYLQVLSMFA
STYMLLAMTLDRYLAVCHPLRSLQQPGQSTYLLIAAPWLLAAIFSLPQVFIFSLREVIQG
SGVLDCWADFGFPWGPRAYLTWTTLAIFVLPVTMLTACYSLICHEICKNLKVKTQAWRVG
GGGWRTWDRPSPSTLAATTRGLPSRVSSINTISRAKIRTVKMTEFVIVLAYIACWAPFFSV
QMWSVWDKNAPDEDSTNVAFTISMLLGNLNSCCNPWIYMGENSHLLPRPLRHLACCGGPQ
PRMRRRLSDGSLSSRHTTLLTRSSCPATLSLSLSLTLSGRPRPEESPRDLELADGEGTAE
TIIF

231 WD-repeat protein 3 /:spt|QOUNX4|

SEQ ID NO 231:

>Q9UNX4 |[WDR3_HUMAN WD repeat protein 3 - Homo sapiens (Human).

MGLTKQYLRYVASAVFGVIGSQKGNIVFVTLRGEKGRYVAVPACEHVFIWDLRKGEKILI
LOGLKQEVTCLCPSPDGLHLAVGYEDGSIRIFSLLSGEGNVTEFNGHKAAITTLKYDQLGG
RLASGSKDTDIIVWDVINESGLYRLKGHKDAITQALFLREKNLLVTSGKDTMVKWWDLDT
QHCFKTMVGHRTEVWGLVLLSEEKRLITGASDSELRVWDIAYLQEIEDPEEPDPKKIKGS
SPGIQDTLEAEDGAFETDEAPEDRILSCRKAGSIMREGRDRVVNLAVDKTGRILACHGTD
SVLELFCILSKKEIQKKMDKKMKKARKKAKLHSSKGEEEDPEVNVEMSLODEIQRVTNIK
TSAKIKSFDLIHSPHGELKAVFLLONNLVELYSLNPSLPTPQPVRTSRITIGGHRSDVRT
LSFSSDNIAVLSAAADSIKIWNRSTLQCIRTMTCEYALCSFEFVPGDRQVVIGTKTGKLQL
YDLASGNLLETIDAHDGALWSMSLSPDQRGFVTGGADKSVKFWDFELVKDENSTQKRLSV
KQTRTLQLDEDVLCVSYSPNQKLLAVSLLDCTVKIFYVDTLKFFLSLYGHKLPVICMDIS
HDGALIATGSADRNVKIWGLDFGDCHKSLFAHDDSVMYLQFVPKSHLFFTAGKDHKIKQW
DADKFEHIQTLEGHHQEIWCLAVSPSGDYVVSSSHDKSLRLWERTREPLILEEEREMERE
AEYEESVAKEDQPAVPGETQGDSYFTGKKTIETVKAAERIMEAIELYREETAKMKEHKAL
CKAAGKEVPLPSNPILMAYGSISPSAYVLEIFKGIKSSELEESLLVLPFSYVPDILKLEN
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EFIQLGSDVELICRCLFFLLRIHFGQITSNQMLVPVIEKLRETTISKVSQVRDVIGENMA
GLDYLKRECEAKSEVMFFADATSHLEEKKRKRKKREKLILTLT

232 WUGSC:H_NHO0481J13.1 protein /trmlQ9UDM4|

SEQ ID NO 232:

233 Zinc finger protein RIf /:spt|Q13129|

SEQ ID NO 233:

>Q13129|RLF_HUMAN Zinc finger protein R1f - Homo sapiens (Human).

MADGKGDAAAVAGAGAEAPAVAGAGDGVETESMVRGHRPVSPAPGASGLRPCLWQLETEL
REQEVSEVSSLNYCRSFCQTLLQYASNKNASEHIVYLLEVYRLAIQSFASARPYLTTECE
DVLLVLGRLVLSCFELLLSVSESELPCEVWLPFLQOSLOQESHDALLEFGNNNLQILVHVTK
EGVWKNPVLLKILSQQPVETEEVNKLIAQEGPSFLOMRIKHLLKSNCIPQATALSKLCAE
SKEISNVSSFQQOAYITCLCSMLPNEDAIKEIAKVDCKEVLDIICNLESEGODNTAFVLCT
TYLTQQLQTASVYCSWELTLFWSKLQRRIDPSLDTFLERCRQFGVIAKTQQHLFCLIRVI
QTEAQDAGLGVSILLCVRALQLRSSEDEEMKASVCKTIACLLPEDLEVRRACQLTEFLIE
PSLDGFNMLEELYLQPDQKFDEENAPVPNSLRCELLLALKAHWPFDPEFWDWKTLKRHCH
QLLGQEASDSDDDLSGYEMSINDTDVLESFLSDYDEGKEDKQYRRRDLTDQHKEKRDKKP
IGSSERYQRWLQYKFFCLLCKRECIEARILHHSKMHMEDGIYTCPVCIKKFKRKEMFVPH
VMEHVKMPPSRRDRSKKKLLLKGSQKGICPKSPSAIPEQNHSLNDQAKGESHEYVTFEFSKL
EDCHLQDRDLYPCPGTDCSRVFKQFKYLSVHLKAEHQNNDENAKHYLDMKNRREKCTYCR
RHFMSAFHLREHEQVHCGPQPYMCVSIDCYARFGSVNELLNHKQKHDDLRYKCELNGCNI
VESDLGQLYHHEAQHFRDASYTCNFLGCKKEFYYSKIEYQONHLSMHNVENSNGDIKKSVKL
EESATGEKQDCINQPHLLNQTDKSHLPEDLFCAESANSQIDTETAENLKENSDSNSSDQL
SHSSSASMNEELIDTLDHSETMQDVLLSNEKVFGPSSLKEKCSSMAVCFDGTKFTCGEDG
CGSTYKNARGMQKHLRKVHPYHFKPKKIKTKDLFPSLGNEHNQTTEKLDAEPKPCSDTNS
DSPDEGLDHNIHIKCKREHQGYSSESSICASKRPCTEDTMLELLLRLKHLSLKNSITHGS
FSGSLQGYPSSGAKSLQSVSSISDLNFONQDENMPSQYLAQLAAKPFFCELQGCKYEFVT
REALLMHYLKKHNYSKEKVLQLTMFQHRYSPFQCHICQRSFTRKTHLRIHYKNKHQIGSD
RATHKLLDNEKCDHEGPCSVDRLKGDCSAELGGDPSSNSEKPHCHPKKDECSSETDLESS
CEETESKTSDISSPIGSHREEQEGREGRGSRRTVAKGNLCYILNKYHKPFHCIHKTCNSS
FTNLKGLIRHYRTVHQYNKEQLCLEKDKARTKRELVKCKKIFACKYKECNKRFLCSKALA
KHCSDSHNLDHIEEPKVLSEAGSAARFSCNQPQCPAVFYTFNKLKHHLMEQHNIEGEIHS
DYEIHCDLNGCGQIFTHRSNYSQHVYYRHKDYYDDLFRSQKVANERLLRSEKVCQTADTQ
GHEHQTTRRSFNAKSKKCGLIKEKKAPI SFKTRAEALHMCVEHSEHTQYPCMVQGCLSVV
KLESSIVRHYKRTHQMSSAYLEQOMENLVVCVKYGTKIKEEPPSEADPCIKKEENRSCES
ERTEHSHSPGDSSAPIQNTDCCHSSERDGGQKGCIESSSVFDADTLLYRGTLKCNHSSKT
TSLEQCNIVQPPPPCKIENSIPNPNGTESGTYFTSFQLPLPRIKESETRQHSSGQENTVK
NPTHVPKENFRKHSQPRSFDLKTYKPMGFESSFLKFIQESEEKEDDFDDWEPSEHLTLSN
SSQSSNDLTGNVVANNMVNDSEPEVDIPHSSSDSTIHENLTAIPPLIVAETTTVPSLENL
RVVLDKALTDCGELALKQLHYLRPVVVLERSKFSTPILDLFPTKKTDELCVGSS
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What is claimed is:

1. An isolated oligopeptide or peptide comprising at least one epitopic peptide selected
from the group consisting of SEQ ID NOS: 1 to 123.

2. The oligopeptide of claim 1 wherein said polypeptide comprises at least two of said

epitopic peptides.

3. The oligopeptide of claim 1 wherein said polypeptide comprises at least three of said

epitopic peptides.
4. An oligopeptide or peptide comprising at least one epitopic peptide having at least one
amino acid difference from an amino acid sequence selected from the group consisting of

SEQ ID NO: 1 to 123.

5. The oligopeptide of Claim 4 wherein said one amino acid difference is the result of a

conservative amino acid substitution.

6. The oligopeptide of claim 4 wherein said substitution is the substitution of one

hydrophobic amino acid by another hydrophobic amino acid.

7. The oligopeptide of claim 4 wherein said amino acid difference is the addition or

deletion of one amino acid to or from said oligopeptide.

8. A nucleic acid comprising a polynucleotide that encodes a polypeptide selected from the

group consisting of the polypeptides of claims 1, 2, 3,4, 5, 6, and 7.

9. The polynucleotide of claim 8 wherein the polynucleotide of (a) is a DNA.
10. The polynucleotide of claim 8 wherein the polynucleotide of (a) is an RNA.
11. A vector comprising a polynucleotide of claim 8.

12. A mammalian cell comprising the vector of claim 11 and expressing said
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polynucleotide.

13. A composition comprising an immunogen of claim 1, 2, 3, 4, 5, 6, or 7 present in a
pharmaceutically acceptable carrier and in an amount sufficient to elicit production of
antibodies or cells that react with said immunogen when said immunogen is administered to

an immunologically competent animal.
14. An antibody specific for an immunogen of claim 1, 2, 3,4, 5, 6, or 7.

15. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing any class I MHC molecule, comprising administering to said subject a
composition comprising
at least one polypeptide comprising an epitopic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 in an
amount sufficient to induce a CTL response to said tumor cells; or
at least one polypeptide comprising an epitopic peptide having at least one amino
acid difference from an amino acid sequence selected from the group
consisting of SEQ ID NO: 1 to 123 in an amount sufficient to induce a CTL

response to said tumor cells.

16. The method of claim 15, wherein said amino acid difference from an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 is the result of a

conservative amino acid substitution.

17. The method of claim 15, wherein said amino acid difference from an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 is the result of a
substitution of one hydrophobic amino acid with another hydrophobic amino acid.

18. The method of claim 15, wherein said amino acid difference from an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 is the result of an

addition or deletion of one amino acid to or from said epitopic peptide.

19.  The method of claim 15, wherein said composition further comprises an adjuvant.
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20. The method of claim 19, wherein said adjuvant is selected from the group consisting
of complete Freund's adjuvant, incomplete Freund's adjuvant, Montanide ISA-51, LAG-3,

aluminum phosphate, aluminum hydroxide, alum, and saponin.
21.  The method of claim 15, wherein said composition further comprises a cytokine.

22.  The method of claim 21, wherein said cytokine is selected from the group consisting
of IL-1, IL-2, IL-7, IL-12, IL-15, TNF, SCF and GM-CSF.

23.  The method of claim 15, where in said composition further comprises a vehicle.

24.  The method of claim 23, where said vehicle is selected from the group consisting of

a liposome, an immunostimulating complex (ISCOM), and slow-releasing particles.

25.  The method of claim 24, where in said liposome comprises an emulsion, a foam, a
micel, an insoluble monolayer, a liquid crystal, a phospholipid dispersion, or a lamellar

layer.

26.  The method of claim 15, wherein said polypeptide consists of
an amino acid sequence selected from the group consisting of SEQ ID NO: 1 to
123; or
an amino acid sequence having at least one amino acid difference from an amino

acid sequence selected from the group consisting of SEQ ID NO: 1 to 123.

27. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing any class I MHC molecule, said method comprising administering to said
subject a composition comprising a polynucleotide comprising a nucleic acid sequence
encoding
at least one polypeptide comprising an epitopic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 in an
amount sufficient to induce a CTL response to said tumor cells; or
at least one polypeptide comprising an epitopic peptide comprising one amino acid

difference from an amino acid sequence selected from the group consisting
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of SEQ ID NO: 1 to 123 in an amount sufficient to induce a CTL response
to said tumor cells.

28.  The method of claim 27, wherein said polynucleotide further comprises an

expression vector.

29.  The method of claim 28, wherein said expression vector is a plasmid or a

nonreplicative viral vector.

30.  The method of claim 28, wherein said expression vector is an RNA virus.

31.  The method of claim 28, wherein said expression vector is a DNA virus.

32.  The method of claim 29, wherein said nonreplicative viral vector is selected from .
the group consisting of vaccinia, fowlpox, Venezuelan equine encephalitis virus, and

adenovirus.

33. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing HLA Al, A2, or A3 supertypes, said method comprising
administering to said subject induced CTLs in an amount sufficient to destroy the
tumor cells through direct lysis or to effect the destruction of the tumor cells indirectly
through the elaboration of cytokines, said CTLs induced by a process comprising
inducing a cytotoxic T lymphocyte (CTL) in vitro that is specific for said
tumor cells by contacting a precursor CTL with:
at least one polypeptide comprising an epitopic peptide
comprising an amino acid sequence selected from the
group consisting of SEQ ID NO: 1 to 123 under
conditions that generate a CTL response to said tumor
cells; or
at least one polypeptide comprising an epitopic peptide
comprising one amino acid difference from an amino

acid sequence selected from the group consisting of
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SEQ ID NO: 1 to 123 under conditions that generate a
CTL response to said tumor cells.

34. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing any class I MHC molecule, said method comprising
administering to said subject induced CTLs in an amount sufficient to destroy the
tumor cells through direct lysis or to effect the destruction of the tumor cells indirectly
through the elaboration of cytokines, said CTLs induced by a process comprising
inducing a cytotoxic T lymphocyte (CTL) in vitro that is specific for said
tumor cells by contacting a precursor CTL with:
at least one polypeptide comprising an epitopic peptide
comprising an amino acid sequence selected from the
group consisting of SEQ ID NO: 124 to 233 under
conditions that generate a CTL response to said tumor
cells; or
at least one polypeptide comprising an epitopic peptide
comprising one amino acid difference from an amino
acid sequence selected from the group consisting of
SEQ ID NO: 124 to 233 under conditions that

generate a CTL response to said tumor cells.

35. A method for inducing a cytotoxic T lymphocyte (CTL) in vitro that is specific for a
tumor cell expressing HLA Al, A2, or A3 supertypes comprising contacting a preéursor
CTL with:
at least one polypeptide comprising an epitopic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123 under
conditions that generate a CTL response to said tumor cells; or
at least one polypeptide comprising an epitopic peptide comprising one amino acid
difference from an amino acid sequence selected from the group consisting
of SEQ ID NO: 1 to 123 under conditions that generate a CTL response to
said tumor cells.
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36. A process for inducing a CTL response in vitro that is specific for a tumor cell
expressing HLA Al, A2, or A3 supertypes, said process comprising contacting a precursor
CTL with a cell comprising
a polynucleotide comprising a nucleic acid sequence encoding at least one
polypeptide comprising an epitopic peptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 1 to 123; or
a polynucleotide comprising a nucleic acid sequence encoding at least one
polypeptide comprising an epitopic peptide comprising one amino acid
difference from an amino acid sequence selected from the group consisting

of SEQ ID NO: 1 to 123.

37. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing HLA Al, A2, or A3 supertypes, said process comprising administering
CTLs induced by the methods of claims 33 or 35 in an amount sufficient to destroy the
tumor cells through direct lysis or to effect the destruction of the tumor cells indirectly
through the elaboration of cytokines.

38. A method for treating a subject with cancer, said cancer characterized by tumor
cells expressing any class I MHC molecule and a gene coding for an epitopic sequence of at
least one of SEQ ID NO: 792 to 1513, whereby the CTLs of claim 34 are administered in
an amount sufficient to destroy the tumor cells through direct lysis or to effect the
destruction of the tumor cells indirectly through the elaboration of cytokines.

39. The method of claim 15, 27, 33, 34, 37 or 38 wherein said cancer is carcinoma.

40. The method of claim 15, 27, 33, 34, 37 or 38 wherein said cancer is ovarian

carcinoma.
41. A method for treating a subject with cancer, said method comprising:

stimulating the production of antibodies for use in passive immunotherapy, wherein

said antibodies react with
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at least one polypeptide comprising an epitopic peptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO: 1
to 123; or
at least one polypeptide comprising an epitopic peptide comprising one
amino acid difference from an amino acid sequence selected from the

group consisting of SEQ ID NO: 1 to 123.

42, The method of claim 41, wherein said antibodies are recombinant antibodies.

43. A method for diagnosing the presence of cancer in a subject comprising obtaining a
tissue sample from said subject; and
detecting
at least one polypeptide comprising an epitopic peptide comprising an amino
acid sequence selected from the group consisting of SEQ ID NO: 1
to 123; or
at least one polypeptide comprising an epitopic peptide comprising one
amino acid difference from an amino acid sequence selected from the
group consisting of SEQ ID NO: 1 to 123;

in said sample.

44.  The method of claim 43, wherein said polypeptides are detected with an antibody.

45.  The method of claim 43 wherein said polypeptide comprises at least two epitopic
peptides.

46.  The method of claim 43 wherein said polypeptide comprises at least three epitopic
peptides.

47.  The method of claim 43, said polypeptide comprising a first epitopic peptide and a
second epitopic peptide, wherein said first epitopic peptide comprises the amino acid
sequence of SEQ ID NO: 1 to 123 and said second epitopic peptide comprises an amino

acid sequence selected from the group consisting of SEQ ID NOS: 1 to 123.
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48.  The method of claim 15, 27, 33, 34, 37 or 38 wherein said cancer is selected from

the group consisting of breast carcinoma, ovarian carcinoma, colorectal carcinoma, lung

carcinoma, and prostate carcinoma.

49. A nucleic acid comprising a polynucleotide comprising a complement of the nucleic

acid of claim 8.
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