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BIOMARKERS FOR THE EARLY
DETECTION OF BREAST CANCER

CROSS-REFERENCE

[0001] This application claims priority to U.S. Provisional
Patent Application Ser. No. 61/373,359 filed Aug. 13, 2010,
incorporated by reference herein in its entirety.

STATEMENT OF U.S. GOVERNMENT
INTEREST

[0002] This work was funded in part by grant number
7U01CA117374 awarded by the Early Detection Research
Network (NIH/NCI 7U01CA117374). The U.S. government
has certain rights in the invention.

SEQUENCE LISTING STATEMENT

[0003] The sequence listing is filed in this application in
electronic format only and is incorporated by reference
herein. The sequence listing text file “10-294-PCT_SeqL.ist.
txt” was created on Aug. 1, 2011, and is 54,649 byte in size.

BACKGROUND

[0004] Despite recent advances in early detection and
treatment, breast cancer remains a common and significant
health problem in the United States. Women diagnosed with
stage II and III breast cancer have a high-risk for distant
recurrence and up to half of these women will develop
metastatic disease, which remains incurable with current
therapy. In this setting, there is intense effort in the search for
biomarkers that can detect early disease, and to monitor for
disease progression and recurrence. With the advent of
molecularly-targeted therapeutics, biomarkers that are asso-
ciated with biological subtypes of cancer may be useful for
predicting responses to therapeutic interventions.

[0005] Proteomics-based approaches to distinguish can-
cer-bearing patient sera from healthy control sera have been
challenged by the difficulty in identifying small quantities of
protein fragments within complex protein mixtures, protein
instability, and natural variations in protein content within
patient populations. Autoantibodies (AAb) to tumor antigens
have advantages over other serum proteins as potential
cancer biomarkers as they are stable, highly specific, easily
purified from serum, and are readily detected with well-
validated secondary reagents. Although they have high
specificities to distinguish cancer from control sera, most
tumor AAb demonstrate poor sensitivities. Testing multiple
antigens in parallel may serve to increase the predictive
value of tumor-specific antibodies for use as immunodiag-
nostics.

[0006] Protein microarrays offer an emerging platform to
present tumor antigens to screen for immune responses. In
comparison to traditional ELISAs, protein microarrays are
capable of presenting and assessing hundreds of tumor
antigens simultaneously. The responses are rapidly identi-
fied because the address of each protein is known in advance
and there are no representation issues; all proteins, even rare
ones, are represented equally (usually in duplicate). The
proteins are arrayed on a single microscope slide requiring
only a few microliters of serum per assay. Known tumor
antigens as well as predicted tumor antigens can be included
to generate a comprehensive protein tumor antigen array.
Despite some early demonstrations of feasibility, protein
microarrays are not yet widely used, due to the labor and
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technical issues associated with production, purification, and
quality control of proteins for spotting on the array, as well
as difficulties with downstream validation assays of target
AAb.

SUMMARY OF THE INVENTION

[0007] In a first aspect, the present invention provides
polypeptide probe sets comprising:
[0008] at least 2 different isolated polypeptides selected
from the group consisting of ATP6AP1 (SEQ ID NO:
13), PDCD6IP (SEQ ID NO: 21), DBT (SEQ ID NO:
25), CSNKI1E (SEQ TD NO: 9), FRS3 (SEQ TD NO:
3), RAC3 (SEQ TD NO: 15), HOXD1 (SEQ ID NO: 7),
SF3A1 (SEQ ID NO: 1), CTBP1 (SEQ ID NO: 29),
Cl50rf48 (SEQ ID NO: 35), MYOZ2 (SEQ ID NO:
33), EIF3E (SEQ ID NO: 39), BAT4 (SEQ ID NO: 5),
ATF3 (SEQ ID NO: 19), BMX (SEQ TD NO: 45),
RABSA (SEQ TD NO: 23), UBAP1 (SEQTD NO: 47),
SOX2 (SEQ ID NO: 31), GPR157 (SEQ ID NO: 43),
BDNF (SEQ ID NO: 17), ZMYMS6 (SEQ ID NO: 41),
SLC33A1 (SEQ ID NO: 11), TRIM32 (SEQ ID NO:
37), ALG10 (SEQ ID NO: 27), TFCP2 (SEQ ID NO:
49), SERPINH1 (SEQ ID NO: 51), SELL (SEQ TD
NO: 55), ZNF510 (SEQ TD NO: 53), or antigenic
fragments thereof, attached to the support.
[0009] In a second aspect, the present invention provides
polynucleotide arrays comprising:
[0010] (a) a support; and
[0011] (b) at least 2 different isolated nucleic acids
encoding polypeptides selected from the group consist-
ing of ATP6AP1 (SEQ ID NO: 14), PDCD6IP (SEQ
TD NO: 22), DBT (SEQ TD NO: 26), CSNKIE (SEQ
ID NO: 10), FRS3 (SEQ ID NO: 4), RAC3 (SEQ ID
NO: 16), HOXD1 (SEQ ID NO: 8), SF3A1l (SEQ ID
NO: 2), CTBP1 (SEQ ID NO: 30), C150rf48 (SEQ ID
NO: 36), MYOZ2 (SEQ ID NO: 34), EIF3E (SEQ ID
NO: 40), BAT4 (SEQ ID NO: 6), ATF3 (SEQ ID NO:
20), BMX (SEQ ID NO: 46), RABSA (SEQ ID NO:
24), UBAP1 (SEQ ID NO: 48), SOX2 (SEQ ID NO:
32), GPR157 (SEQ ID NO: 44), BDNF (SEQ ID NO:
18), ZMYMS6 (SEQ ID NO: 42), SLC33A1 (SEQ ID
NO: 12), TRIM32 (SEQ ID NO: 38), ALG10 (SEQ ID
NO: 28), TFCP2 (SEQ ID NO: 50), SERPINH1 (SEQ
ID NO: 52), SELL (SEQ ID NO: 56), ZNF510 (SEQ ID
NO: 54), or antigenic fragments thereof, attached to the
support.
[0012] In a third aspect, the present invention provides
methods for detecting breast cancer, comprising;
[0013] (a) contacting a suitable bodily fluid sample
obtained from a subject at risk of breast cancer with one or
more isolated polypeptides selected from the group consist-
ing of ATP6AP1 (SEQ ID NO: 13), PDCD6IP (SEQ ID NO:
21), DBT (SEQ ID NO: 25), CSNKI1E (SEQ ID NO: 9),
FRS3 (SEQ ID NO: 3), RAC3 (SEQ ID NO: 15), HOXD1
(SEQ ID NO: 7), SF3A1 (SEQ ID NO: 1), CTBP1 (SEQ ID
NO: 29), Cl50rf48 (SEQ ID NO: 35), MYOZ2 (SEQ ID
NO: 33), EIF3E (SEQ ID NO: 39), BAT4 (SEQ ID NO: 5),
ATF3 (SEQ ID NO: 19), BMX (SEQ ID NO: 45), RABSA
(SEQ ID NO: 23), UBAP1 (SEQ ID NO: 47), SOX2 (SEQ
ID NO: 31), GPR157 (SEQ ID NO: 43), BDNF (SEQ ID
NO: 17), ZMYM6 (SEQ ID NO: 41), SLC33A1 (SEQ ID
NO: 11), TRIM32 (SEQ ID NO: 37), ALG10 (SEQ ID NO:
27), TFCP2 (SEQ ID NO: 49), SERPINH1 (SEQ ID NO:
51), SELL (SEQ ID NO: 55), ZNF510 (SEQ ID NO: 53), or
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antigenic fragments thereof; wherein the contacting occurs
under conditions suitable for selective binding of antibodies
in the bodily fluid sample to the one or more polypeptides;
and

[0014] (b) detecting presence of antibodies to the poly-
peptides in the bodily fluid sample;

[0015] wherein the presence of antibodies to the one or
more polypeptides indicates a likelihood of breast cancer in
the subject.

DETAILED DESCRIPTION OF THE
INVENTION

[0016] In a first aspect, the present invention provides
polypeptide probe sets comprising:

[0017] (a) at least 2 different isolated polypeptides
selected from the group consisting of ATP6AP1 (SEQ ID
NO: 13), PDCD6IP (SEQ ID NO: 21), DBT (SEQ ID NO:
25), CSNKIE (SEQ ID NO: 9), FRS3 (SEQ ID NO: 3),
RAC3 (SEQ ID NO: 15), HOXD1 (SEQ ID NO: 7), SF3A1
(SEQ ID NO: 1), CTBP1 (SEQ ID NO: 29), C150rf48 (SEQ
ID NO: 35), MYOZ2 (SEQ ID NO: 33), EIF3E (SEQ ID
NO: 39), BAT4 (SEQ ID NO: 5), ATF3 (SEQ ID NO: 19),
BMX (SEQ ID NO: 45), RABSA (SEQ ID NO: 23), UBAPI
(SEQ ID NO: 47), SOX2 (SEQ ID NO: 31), GPR157 (SEQ
ID NO: 43), BDNF (SEQ ID NO: 17), ZMYM6 (SEQ ID
NO: 41), SLC33A1 (SEQ ID NO: 11), TRIM32 (SEQ ID
NO: 37), ALG10 (SEQ ID NO: 27), TFCP2 (SEQ ID NO:
49), SERPINHI1 (SEQ ID NO: 51), SELL (SEQ ID NO: 55),
ZNF510 (SEQ ID NO: 53), or antigenic fragments thereof,
attached to the support.

[0018] Using a sequential screening strategy to select
antigen-specific antibodies (AAb) from 4988 tumor anti-
gens, 119 AADb potential novel biomarkers for the early
detection of breast cancer were identified. A blinded vali-
dation study produced supporting evidence for 28 of these
potential biomarkers, recited above. Thus, the polypeptide
probe sets of the invention can be used, for example, to
detect tumor antigen-specific autoantibodies in a bodily fluid
sample from patients with breast cancer, such as early stage
breast cancer. Descriptions of the polypeptides, their amino
acid sequences and their nucleic acid sequences are provided
in Table 1.

[0019] In various embodiments, the polypeptide probe sets
comprise at least 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, or all 28 of the
recited polypeptides, or antigenic portions thereof.

[0020] In a preferred embodiment, the at least 2 different
isolated polypeptides in the probe sets are selected from the
group consisting of ATP6AP1 (SEQ ID NO: 13), PDCD6IP
(SEQ ID NO: 21), DBT (SEQ ID NO: 25), CSNKI1E (SEQ
ID NO: 9), FRS3 (SEQ ID NO: 3), HOXD1 (SEQ ID NO:
7), SF3A1 (SEQ ID NO: 1), Cl150rf48 (SEQ ID NO: 35),
MYOZ2 (SEQ ID NO: 33), BAT4 (SEQ ID NO: 5), BMX
(SEQ ID NO: 45), RAB5A (SEQ ID NO: 23), UBAP1 (SEQ
ID NO: 47), GPR157 (SEQ ID NO: 43), ZMYMS6 (SEQ ID
NO: 41), SLC33A1 (SEQ ID NO: 11), TRIM32 (SEQ ID
NO: 37), ALG10 (SEQ ID NO: 27), TFCP2 (SEQ ID NO:
49), SERPINHI1 (SEQ ID NO: 51), SELL (SEQ ID NO: 55),
ZNF510 (SEQ ID NO: 53), or antigenic fragments thereof.
Thus, in various embodiments, the polypeptide probe sets
comprise at least 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, or all 22 of the recited polypeptides,
or antigenic portions thereof. In a further preferred embodi-
ment the probe sets comprise ATP6AP1 (SEQ ID NO: 13)
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and at least one other of the recited polypeptides, or anti-
genic portions thereof. Thus, in various embodiments, the
polypeptide arrays comprise at least ATP6AP1 and 1, 2, 3,
4,5,6,7,8,9,10.11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25, 26, or all 27 of the other recited polypeptides,
or antigenic portions thereof.

[0021] Ina preferred embodiment, the probe sets comprise
at least 2, 3, 4, 5, or all 6 of ATP6AP1 (SEQ ID NO: 13),
CTBP1 (SEQ ID NO: 29), EIF3E (SEQ ID NO: 39), ATF3
(SEQ ID NO: 19), SOX2 (SEQ ID NO: 31), and BDNF
(SEQ ID NO: 17), or antigenic portions thereof. The term
“polypeptide” is used in its broadest sense to refer to a
polymer of subunit amino acids, amino acid analogs, or
peptidomimetics, including proteins and peptoids. The poly-
peptides may be naturally occurring full length proteins or
fragments thereof, processed forms of naturally occurring
polypeptides (such as by enzymatic digestion), chemically
synthesized polypeptides, or recombinantly expressed poly-
peptides. The polypeptides may comprise D- and/or
L-amino acids, as well as any other synthetic amino acid
subunit, and may contain any other type of suitable modi-
fication, including but not limited to peptidomimetic bonds
and reduced peptide bonds.

[0022] As used herein, an “antigenic fragment” is any
portion of at least 4 amino acids of the recited polypeptide
that can give rise to an immune response. In various pre-
ferred embodiments, the antigenic fragments are at least 5,
6,7,8,9,10,11, 12, 13, 14, 151, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 75, 100, 150,
200, 250, 300, or the full amino acid sequence of the recited
polypeptide.

[0023] In various further preferred embodiments, that can
be combined with any other embodiments, the polypeptide
probe sets comprise no more than 20,000 different polypep-
tides, or antigenic portions thereof and preferably comprise
no more than 10,000; 5,000, 1,000, 500, 250; 100, 75; 50,
45; 40, 35; 30; 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17,
16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, or 2 different
polypeptides. In this and other embodiments, two or more
antigenic portions of the same polypeptide in the probe set
count only as 1 polypeptide or antigenic portion thereof.
[0024] As will be appreciated by those of skill in the art,
it may be desirable to include further polypeptides or other
molecules in the probe sets as references, controls, posi-
tional markers, or as additional markers. Any suitable such
further polypeptide or other molecule can be used. Exem-
plary additional polypeptide markers include but are not
limited to p53, CTBP1, RAC3, and activating transcription
factor-3 (ATF3). Exemplary analytical controls include
human IgG and empty spots (when the probe set is present
on a support). Any portion or the entirety of the recited
polypeptides may be used in the probe set, so long as it is
capable of binding to autoantibodies against the polypeptide.
[0025] The polypeptide probe sets can be present in any
form useful for a given purpose. In various preferred
embodiments, they can be present in solution, lyophilized,
frozen, or immobilized on a substrate.

[0026] In one preferred embodiment, the polypeptides are
immobilized on a substrate. Any suitable technique for
immobilizing the polypeptides on the support can be used.
In one embodiment, Nucleic Acid Protein Programmable
Array (NAPPA technology can be used. NAPPA arrays are
generated by printing full-length cDNAs encoding the target
proteins at each feature of the array. The proteins are then
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transcribed and translated by a cell-free system and immo-
bilized in situ using epitope tags fused to the proteins. Other
suitable immobilization methods include, but are not limited
to luciferase immunoprecipitation systems (LIPS),
Luminex™ beads, wells of a 96 well dish, standard immune
dipstick assays, standard ELISA assays,

[0027] As used herein, an array may be any arrangement
or disposition of the polypeptides. In one embodiment, the
polypeptides are at specific and identifiable locations on the
array. Those of skill in the art will recognize that many such
permutations of the polypeptides on the array are possible.
In another non-limiting embodiment, each distinct location
on the array comprises a distinct polypeptide.

[0028] Any suitable support may be used. Examples of
such supports include, but are not limited to, microarrays,
beads, columns, optical fibers, wipes, nitrocellulose, nylon,
glass, quartz, diazotized membranes (paper or nylon), sili-
cones, polyformaldehyde, cellulose, cellulose acetate, paper,
ceramics, metals, metalloids, semiconductive materials,
coated beads, magnetic particles; plastics such as polyeth-
ylene, polypropylene, and polystyrene; and gel-forming
materials, such as proteins (e.g., gelatins), lipopolysaccha-
rides, silicates, agarose, polyacrylamides, methylmethracry-
late polymers; sol gels; porous polymer hydrogels; nano-
structured surfaces; nanotubes (such as carbon nanotubes),
and nanoparticles (such as gold nanoparticles or quantum
dots).

[0029] In one embodiment, the support is a solid support.
Any suitable “solid support” may be used to which the
polypeptides can be attached including but not limited to
dextrans, hydrogels, silicon, quartz, other piezoelectric
materials such as langasite (La;GasSiO,,), nitrocellulose,
nylon, glass, diazotized membranes (paper or nylon), poly-
formaldehyde, cellulose, cellulose acetate, paper, ceramics,
metals, metalloids, semiconductive materials, coated beads,
magnetic particles; plastics such as polyethylene, polypro-
pylene, and polystyrene; and gel-forming materials, such as
proteins (e.g., gelatins), lipopolysaccharides, silicates, aga-
rose and polyacrylamides.

[0030] Any suitably sized solid support can be used. In
one non-limiting example, the solid support comprises slides
with dimensions of approximately 3 inches by 1 inch.
[0031] In all embodiments of the invention, the polypep-
tides of the probe set may further comprise a tag, such as a
detectable moiety. This is particularly preferred when the
polypeptide probe sets or in solution, or in any other format
where different polypeptides in the probe set cannot be
distinguished by differential positions on a support. In such
embodiments, it is particularly preferred that the different
polypeptides, or antigenic fragments thereof, that are present
in the probe set are distinguishable, through the use of
differentially detectable tags, using techniques known to
those of skill in the art. The tag(s) can be linked to the
polypeptide through covalent bonding, including, but not
limited to, disulfide bonding, hydrogen bonding, electro-
static bonding, recombinant fusion and conformational
bonding. Alternatively, the tag(s) can be linked to the
polypeptide by means of one or more linking compounds.
Techniques for conjugating tags to polypeptides are well
known to the skilled artisan. The polypeptides of the probe
set, comprising a detectable tag can be used diagnostically
to, for example, assess the presence of antibodies to the
polypeptides in a sample; and thereby detect the presence of
breast cancer, or monitor the development or progression of
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breast cancer as part of a clinical testing procedure. Any
suitable detection tag can be used, including but not limited
to enzymes, prosthetic groups, fluorescent materials, lumi-
nescent materials, bioluminescent materials, radioactive
materials, positron emitting metals, and nonradioactive
paramagnetic metal ions. The tag used will depend on the
specific  detection/analysis/diagnosis techniques and/or
methods used such as immunohistochemical staining of
(tissue) samples, flow cytometric detection, scanning laser
cytometric detection, fluorescent immunoassays, enzyme-
linked immunosorbent assays (ELISAs), radioimmunoas-
says (RIAs), bioassays (e.g., neutralization assays), Western
blotting applications, etc. For immunohistochemical stain-
ing of tissue samples preferred tags are enzymes that cata-
lyze production and local deposition of a detectable product.
Enzymes typically conjugated to polypeptides to permit
their immunohistochemical visualization are well known
and include, but are not limited to, acetylcholinesterase,
alkaline phosphatase, beta-galactosidase, glucose oxidase,
horseradish peroxidase, and urease. Typical substrates for
production and deposition of visually detectable products
are also well known to the skilled person in the art. The
polypeptides can be labeled using colloidal gold or they can
be labeled with radioisotopes, such as **P, *?P, **S, *H, and
1251, Polypeptides of the probe set can be attached to
radionuclides directly or indirectly via a chelating agent by
methods well known in the art.

[0032] In a second aspect, the present invention provides
polynucleotide arrays comprising:

[0033] (a) a support; and

[0034] (b) at least 2 different isolated nucleic acids encod-
ing polypeptides selected from the group consisting of
ATP6AP1 (SEQ ID NO: 14), PDCD6IP (SEQ ID NO: 22),
DBT (SEQ ID NO: 26), CSNKIE (SEQ ID NO: 10), FRS3
(SEQ ID NO: 4), RAC3 (SEQ ID NO: 16), HOXDI1 (SEQ
ID NO: 8), SF3A1 (SEQ ID NO: 2), CTBP1 (SEQ ID NO:
30), Cl5orf48 (SEQ ID NO: 36), MYOZ2 (SEQ ID NO:
34), EIF3E (SEQ ID NO: 40), BAT4 (SEQ ID NO: 6), ATF3
(SEQ ID NO: 20), BMX (SEQ ID NO: 46), RABSA (SEQ
ID NO: 24), UBAP1 (SEQ ID NO: 48), SOX2 (SEQ ID NO:
32), GPR157 (SEQ ID NO: 44), BDNF (SEQ ID NO: 18),
ZMYM6 (SEQ ID NO: 42), SLC33A1 (SEQ ID NO: 12),
TRIM32 (SEQ ID NO: 38), ALG10 (SEQ ID NO: 28),
TFCP2 (SEQ ID NO: 50), SERPINHI (SEQ ID NO: 52),
SELL (SEQ ID NO: 56), ZNF510 (SEQ ID NO: 54), or
antigenic fragments thereof, attached to the support In this
aspect, the arrays can also be used for example, to detect
tumor antigen-specific autoantibodies in patients with breast
cancer, such as early stage breast cancer. Any suitable
technique can be used for attaching the nucleic acids to the
support. In one embodiment, NAPPA arrays are generated
by printing fcDNAs encoding the target proteins, or anti-
genic fragments thereof, at features of the support. Other
techniques for printing nucleic acids on a support can be
used and are well known in the art.

[0035] In various embodiments, the arrays comprise at
least 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, or all 28 of the recited
nucleic acids, attached to the support.

[0036] In a preferred embodiment the at least 2 different
isolated nucleic acids encode polypeptides selected from the
group consisting of ATP6AP1 (SEQ ID NO: 14), PDCD6IP
(SEQ ID NO: 22), DBT (SEQ ID NO: 26), CSNKI1E (SEQ
ID NO: 10), FRS3 (SEQ ID NO: 4), HOXD1 (SEQ ID NO:
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8), SF3A1 (SEQ ID NO: 2), C150rf48 (SEQ ID NO: 36),
MYOZ2 (SEQ ID NO: 34), BAT4 (SEQ ID NO: 6), BMX
(SEQ ID NO: 46), RAB5A (SEQ ID NO: 24), UBAP1 (SEQ
ID NO: 48), GPR157 (SEQ ID NO: 44), ZMYM6 (SEQ ID
NO: 42), SLC33A1 (SEQ ID NO: 12), TRIM32 (SEQ ID
NO: 38), ALG10 (SEQ ID NO: 28), TFCP2 (SEQ ID NO:
50), SERPINH1 (SEQ ID NO: 52), SELL (SEQ ID NO: 56),
ZNF510 (SEQ ID NO: 54), or antigenic fragments thereof.
Thus, in various embodiments, the polynucleotide arrays
comprise at least 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, or all 22 of the recited nucleic acids,
or antigenic portions thereof, attached to the support.
[0037] In a further preferred embodiment the at least 2
different isolated nucleic acids encode ATP6AP1 (SEQ ID
NO: 14) and at least one other of the recited nucleic acids,
or antigenic portions thereof. Thus, in various embodiments,
the polynucleotide arrays comprise at least ATP6AP1 and 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, or all 27 of the other recited
nucleic acids, or antigenic portions thereof, attached to the
support.

[0038] In another preferred embodiment, the at least iso-
lated nucleic acids encode 2, 3, 4, 5, or all 6 of ATP6AP1
(SEQ ID NO: 13), CTBP1 (SEQ ID NO: 29), EIF3E (SEQ
1D NO: 39), ATF3 (SEQ ID NO: 19), SOX2 (SEQ ID NO:
31), and BDNF (SEQ ID NO: 17), or antigenic portions
thereof.

[0039] In various further preferred embodiments, that can
be combined with any other embodiments, the arrays com-
prise no more than 20,000 different nucleic acids, and
preferably comprise no more than 10,000; 5,000; 1,000;
500; 250; 100; 75; 50; 45; 40; 35; 30, 28, 27, 26, 25, 24, 23,
22,21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6,
5, 4, 3, or 2 different nucleic acids.

[0040] As will be appreciated by those of skill in the art,
it may be desirable to place nucleic acids encoding other
polypeptides on the support as controls, positional markers,
or as additional markers, including but not limited to p53,

CTBP1, RAC3, and activating transcription factor-3
(ATF3).
[0041] Any portion or the entirety of the recited nucleic

acid may be attached to the support, so long as it is encodes
a polypeptide, or antigenic fragment thereof, capable of
binding to autoantibodies against the polypeptide.

[0042] The definitions and all embodiments disclosed in
the first aspect apply to this second aspect.

[0043] In a third aspect, the present invention provides
methods for detecting breast cancer, comprising;

[0044] (a) contacting a suitable bodily fluid sample
obtained from a subject at risk of breast cancer with one or
more isolated polypeptides selected from the group consist-
ing of ATP6AP1 (SEQ ID NO: 13), PDCD6IP (SEQ ID NO:
21), DBT (SEQ ID NO: 25), CSNKIE (SEQ ID NO: 9),
FRS3 (SEQ ID NO: 3), RAC3 (SEQ ID NO: 15), HOXD1
(SEQ ID NO: 7), SF3A1 (SEQ ID NO: 1), CTBPI1 (SEQ ID
NO: 29), Cl150rfd48 (SEQ ID NO: 35), MYOZ2 (SEQ ID
NO: 33), EIF3E (SEQ ID NO: 39), BAT4 (SEQ ID NO: 5),
ATF3 (SEQ ID NO: 19), BMX (SEQ ID NO: 45), RABSA
(SEQ ID NO: 23), UBAPI1 (SEQ ID NO: 47), SOX2 (SEQ
ID NO: 31), GPR157 (SEQ ID NO: 43), BDNF (SEQ ID
NO: 17), ZMYMS6 (SEQ ID NO: 41), SLC33A1 (SEQ ID
NO: 11), TRIM32 (SEQ ID NO: 37), ALG10 (SEQ ID NO:
27), TECP2 (SEQ ID NO: 49), SERPINH1 (SEQ ID NO:
51), SELL (SEQ ID NO: 55), ZNF510 (SEQ ID NO: 53), or
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antigenic fragments thereof; wherein the contacting occurs
under conditions suitable for selective binding of antibodies
in the bodily fluid sample to the one or more polypeptides;
and

[0045] (b) detecting presence of antibodies to the poly-
peptides in the bodily fluid sample;

[0046] wherein the presence of antibodies in the bodily
fluid sample to the one or more polypeptides indicates a
likelihood of breast cancer in the subject.

[0047] The inventors have discovered that the presence of
autoantibodies to one or more of the recited polypeptides is
a positive predictor of breast cancer, and thus the methods of
the invention provide valuable diagnostic and prognostic
information to an attending physician.

[0048] As used herein a subject “at risk of breast cancer”
is any human considered to be in a risk group for breast
cancer. In one embodiment, the subject is a woman. In other
embodiments, the subject has one or more of a lump in their
breast tissue, lymph nodes, or armpit; changes in breast size
or shape; skin dimpling; nipple inversion; spontaneous
single-nipple discharge; a family/personal history of breast
cancer; or is a carrier of a mutation in the BRCA or other
gene that predisposes one to breast cancer.

[0049] Suitable bodily fluid samples include serum,
plasma, CSF, pleural fluid, joint fluid, nipple discharge,
saliva. In a preferred embodiment, the bodily fluid sample is
serum or plasma.

[0050] In one embodiment, the presence of any amount of
antibodies to the polypeptides in a sample from a subject at
risk of breast cancer can indicate a likelihood of breast
cancer in the subject. In another embodiment, if antibodies
to the polypeptides are present in a sample from a subject at
risk of breast cancer, at levels which are higher than that of
a control sample (i.e. a sample from a subject who does not
have breast cancer) than the subject at risk of breast cancer
has a likelihood of breast cancer. Subjects with a likelihood
of breast cancer can then be tested for the actual presence of
breast cancer using standard diagnostic techniques known to
the skilled artisan, including mammography, biopsy, or
breast MRI. In various embodiments, the method results in
an accurate diagnosis in at least 70% of cases; more pref-
erably of at least 75%, 80%, 85%, 90%, or more of the cases.
In a preferred embodiment, the likelihood of breast cancer is
a likelihood of Stage I or Stage II breast cancer.

[0051] In various embodiments, the methods comprise
contacting a bodily fluid sample, such as serum, obtained
from a subject at risk of breast cancer with 2, 3, 4, 5, 6, 7,
8,9,10,11, 12,13, 14, 15,16, 17,18, 19, 20, 21, 22, 23, 24,
25, 26, 27, or all 28 of the recited polypeptides, or antigenic
fragments thereof. In various embodiments, the presence of
antibodies in the bodily fluid sample to 1, 2, 3, 4, 5, 6,7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, or all 28 of the recited polypeptides, or antigenic
fragments thereof, indicates a likelihood of breast cancer in
the subject.

[0052] In a preferred embodiment, the one or more iso-
lated polypeptides are selected from the group consisting of
ATP6AP1 (SEQ ID NO: 13), PDCD6IP (SEQ ID NO: 21),
DBT (SEQ ID NO: 25), CSNKI1E (SEQ ID NO: 9), FRS3
(SEQIDNO: 3), HOXD1 (SEQ ID NO: 7), SF3A1 (SEQ ID
NO: 1), C150rf48 (SEQ ID NO: 35), MYOZ2 (SEQ ID NO:
33), BAT4 (SEQ ID NO: 5), BMX (SEQ ID NO: 45),
RABSA (SEQ ID NO: 23), UBAP1 (SEQ ID NO: 47),
GPR157 (SEQ ID NO: 43), ZMYMS6 (SEQ ID NO: 41),
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SLC33A1 (SEQ ID NO: 11), TRIM32 (SEQ ID NO: 37),
ALGI10 (SEQ TD NO: 27), TFCP2 (SEQ TD NO: 49),
SERPINHI (SEQ TD NO: 51), SELL (SEQ ID NO: 55),
ZNF510 (SEQ ID NO: 53), or antigenic fragments thereof.
Thus, in various embodiments, the methods comprise con-
tacting a serum sample obtained from a subject at risk of
breast cancer with 2, 3,4, 5,6,7,8,9, 10,11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, or all 22 of the recited polypeptides,
or antigenic fragments thereof.

[0053] In a further preferred embodiment, the methods
comprise contacting a bodily fluid sample, such as a serum
sample, obtained from a subject at risk of breast cancer with
ATP6AP1 (SEQ ID NO: 13), or an antigenic fragment
thereof. In this embodiment, the method may further com-
prise contacting the serum sample with 1, 2,3, 4,5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, or all 27 of the other recited polypeptides, or
antigenic portions thereof.

[0054] In a preferred embodiment, the methods comprise
contacting a bodily fluid sample, such as a serum sample,
obtained from a subject at risk of breast cancer with 2, 3, 4,
5, or all 6 of ATP6AP1 (SEQ ID NO: 13), CTBP1 (SEQ ID
NO: 29), EIF3E (SEQ ID NO: 39), ATF3 (SEQ ID NO: 19),
SOX2 (SEQ ID NO: 31), and BDNF (SEQ ID NO: 17), or
antigenic portions thereof.

[0055] In one preferred embodiment, the method com-
prises contacting the bodily fluid sample, such as a serum
sample, to a polypeptide array of any embodiment of the first
aspect of the invention, or to an array according to any
embodiment of the second aspect of the invention after the
encoded proteins are then transcribed and translated by a
cell-free system and immobilized in situ using epitope tags
fused to the proteins.

[0056] As will be appreciated by those of skill in the art,
it may be desirable to test for autoantibodies to other
polypeptides, and so the method may comprise testing for
such further autoantibodies, such as antibodies to p53,

CTBP1, RAC3, and activating transcription factor-3
(ATF3).
[0057] The “binding” may comprise any detectable inter-

action of an antibody with an antigen (polypeptide or
polynucleotide molecule), including without limitation a
covalent bond, ionic bond, salt bridge, hydrogen bond, van
der Waals interaction, hydrophobic/hydrophilic interaction,
electrostatic interaction, steric interaction, other associa-
tions, or any combination of any of the foregoing. As will be
understood by those of skill in the art, array interactions do
not require chemical binding.

[0058] In one embodiment, a probe set, such as an array
according to any embodiment of the invention are contacted
with the bodily fluid, such as a serum sample, under con-
ditions suitable for binding of antibodies in the fluid to
antigens in the probe set; unbound antibodies are washed
and bound antibodies are detected by labeled secondary
reagents, such as labeled secondary antibodies. Suitable
conditions and reagents to promote binding of specific
antibody types to antigens (polypeptides or polynucleotides
molecules) is well within the level of those of skill in the art.
Thus, the methods of the invention are not limited by any
specific type of binding conditions employed. Such condi-
tions will vary depending on the type of sample, desired
stringency of the binding interaction, and nature of the
competing materials in the binding solution, the type of
molecules (polypeptide or polynucleotide) in the probe set,
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the type of probe set, and, for embodiments in which the
probe set is present on a support, the type of support, and the
density of the molecules arrayed on the support. In a
preferred embodiment, the conditions comprise a step to
remove unbound antibodies. Determining the need for such
a step, and appropriate conditions for such a step, are well
within the level of skill in the art.

[0059] Any type of labeled secondary reagents label can
be used in the methods of the present invention, including
but not limited to radioisotope labels, fluorescent labels,
luminescent labels, and electrochemical labels (ie: antibody
labels with different electrode mid-point potential, where
detection comprises detecting electric potential of the label).
In a preferred embodiment, fluorescent or electrochemical
labels are used. Detection of signal from detectable labels is
well within the level of skill in the art. For example,
fluorescent array readers are well known in the art, as are
instruments to record electric potentials on a substrate (For
electrochemical detection see, for example, J. Wang (2000)
Analytical FElectrochemistry, Vol., 2nd ed., Wiley-VCH,
New York). In a further embodiment, the detectable labels
comprise quantum dots. In one embodiment, secondary
labels can be used, including but not limited to secondary
antibodies or ligands that bind to the antibodies. In embodi-
ments where multiple polypeptides are used as probes, it is
preferable that they are differentially distinguishable, as
discussed above. In a further embodiment, antibodies bound
to each polypeptide are quantified by staining with anti-
fusion tag antibodies and measurement of the fluorescence
intensity signal generated from secondary antibodies.
Detecting presence of antibodies to the polypeptides in the
bodily fluid sample can be accomplished by standard meth-
ods in the art. Suitable conditions and reagents will be
understood by those of skill in the art based on the teachings
herein. The presence of antibodies to the polypeptides may
be determined by immunoassay methods utilizing the anti-
bodies described above. Such immunoassay methods
include, but are not limited to, direct or indirect immuno-
assay such as for example a competitive binding assay, a
non-competitive binding assay, a radioimmunoassay, immu-
nohistochemistry, an enzyme-linked immunosorbent assay
(ELISA), a sandwich assay, a gel diffusion immunodiffusion
assay, an agglutination assay, dot blotting, a fluorescent
immunoassay such as fluorescence-activated cell sorting
(FACS), chemiluminescence immunoassay, immunoPCR
immunoassay, a protein A or protein G immunoassay, and an
immunoelectrophoresis assay such as western blotting and
others commonly used and widely described in scientific and
patent literature, and many employed commercially.

[0060] Inthe case of an enzyme immunoassay, an enzyme
is conjugated to the second antibody, usually by means of
glutaraldehyde or periodate. As will be readily recognized,
however, a wide variety of different ligation techniques exist
which are well-known to the skilled artisan. Commonly used
enzymes include horseradish peroxidase, glucose oxidase,
beta-galactosidase and alkaline phosphatase, among others.
The substrates to be used with the specific enzymes are
generally chosen for the production, upon hydrolysis by the
corresponding enzyme, of a detectable color change. For
example, p-nitrophenyl phosphate is suitable for use with
alkaline phosphatase conjugates; for peroxidase conjugates,
1,2-phenylenediamine or toluidine are commonly used. It is
also possible to employ fluorogenic substrates, which yield
a fluorescent product, rather than the chromogenic substrates
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noted above. A solution containing the appropriate substrate
is then added to the tertiary complex. The substrate reacts
with the enzyme linked to the second antibody, giving a
qualitative visual signal, which may be further quantitated,
usually spectrophotometrically, to give an evaluation of the
amount of secreted protein or fragment thereof. Alternately,
fluorescent compounds, such as fluorescein and rhodamine,
may be chemically coupled to antibodies without altering
their binding capacity. When activated by illumination with
light of a particular wavelength, the fluorochrome-labeled
antibody absorbs the light energy, inducing a state of excit-
ability in the molecule, followed by emission of the light at
a characteristic longer wavelength. The emission appears as
a characteristic color visually detectable with a light micro-
scope. Immunofluorescence and EIA techniques are both
very well established in the art and are particularly preferred
for the present method. However, other reporter molecules,
such as radioisotopes, chemiluminescent or bioluminescent
molecules may also be employed.

[0061] In a further embodiment, the presence of antibodies
to the polypeptides may be determined by using Western
blot analysis. The technique generally comprises separating
sample antibody proteins by gel electrophoresis on the basis
of molecular weight and transferring the antibody proteins to
a suitable solid support, such as nitrocellulose filter, a nylon
filter, or derivatized nylon filter. The sample is incubated
with the polypeptides or antigenic fragments thereof that
specifically bind the sample antibodies and the resulting
complex is detected. The polypeptides may be directly
labeled or alternatively may be subsequently detected using
labeled secondary antibodies that specifically bind to the
polypeptide-antibody complex. Antibody binding reagents
may be, for example, protein A, or other antibodies. Anti-
body binding reagents may be radiolabeled or enzyme
linked. Detection may be by autoradiography, calorimetric
reaction or chemiluminescence. This method allows both
quantitation of an amount of sample antibody and determi-
nation of its identity by a relative position on the membrane
which is indicative of a migration distance in the acrylamide
gel during electrophoresis. The definitions and all embodi-
ments disclosed in the first and second aspects apply to this
third aspect.

Examples

[0062] Custom NAPPA protein microarrays were used to
detect tumor antigen-specific AAb in the sera of patients
with early-stage breast cancer. Using a sequential screening
strategy to select AAb from 4988 tumor antigens, we iden-
tified 119 AAb potential biomarkers for the early detection
of breast cancer. A blinded validation study produced sup-
porting evidence for 28 of these potential biomarkers.

[0063] Seraused in these analyses were obtained from Fox
Chase Cancer Center (FCCC) and the Duke University
Medical Center (DUMC) with support from the NCI Early
Detection Research Network and the NCI Breast SPORE
program. Sera were derived from early-stage breast cancer
patients from FCCC (53 cases/53 controls); control sera
were sex- and age-matched (+/-2 yrs). All samples were
obtained at the time of routine mammography, prior to the
diagnosis of cancer, and were selected retrospectively. To
control for benign breast disease, we obtained an indepen-
dent set of sera of early-stage invasive breast cancer patients
and age-matched (+/-3 yrs) benign breast disease controls
from DUMC (102 cases/102 controls). These samples were
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collected using a standardized sample collection protocol
and stored at —80° C. until use. Cases and matched controls
were processed simultaneously. Written consent was
obtained from all subjects under institutional review board
approval.

[0064] Sequence-verified, full-length cDNA expression
plasmids in flexible donor vector systems were obtained
from the Harvard Institute of Proteomics and are publicly
available (see web site dnasu.asu.edu/DNASUY/). These were
converted to the T7-based mammalian expression vector
pANT7_GST using LR recombinase (Invitrogen, Carlsbad,
Calif.). Expression plasmids were transformed into E. coli
DH5a, and grown in 1.5 mL terrific broth and ampicillin
(100 pg/ml). DNA was purified with the NucleoPrepll
anion exchange resin (Macherey-Nagel Inc., Bethlehem,
Pa.) using a Biomek FX (Beckman Coulter, Inc., Fullerton,
Calif.) automated laboratory workstation. Automated addi-
tion of all solutions was accomplished using a Matrix
WellMate™ (Thermo Scientific, Hudson, N.H.) rapid bulk
liquid-dispensing instrument. Purified DNA was precipi-
tated by addition of 0.6 volumes isopropanol, followed by
centrifugation at 5000 rcf for 30 minutes. The DNA pellet
was washed with 200 pl. of 80% ethanol, centrifuged at
5000 ref for 15 minutes, dried, and resuspended in dH,O.
For bead array ELISAs, larger quantities of DNA were
prepared using standard Nucleobond™ preparation methods
(Macherey-Nagel Inc., Bethlehem, Pa.).

[0065] Plasmid DNA (1.5 pg/ul.) was supplemented with
capture antibody (50 pg/mL, anti-GST antibody, GE Health-
care Biosciences, Piscataway, N.J.) or anti-FLLAG antibody
(Sigma-Aldrich, St. Louis, Mo.), protein crosslinker (2 mM,
BS3, Pierce, Rockford, I11.) and BSA (3 mg/ml.,, Sigma-
Aldrich) to the DNA prior to printing onto the array surface.
All samples were printed using a Genetix QArray2™ with
300 pm solid tungsten pins on amine-treated glass slides.
Arrays were stored in an air-tight container at room tem-
perature, protected from light. The printed DNA was tran-
scribed and translated in situ using previously published
protocols. Protein expression was detected using anti-GST
MADb (Cell Signaling, Danvers, Mass.) diluted at 1:200. For
detecting scrum antibodies, the arrays were incubated with
scrum diluted 1:300-1:600 in 5% PBS milk with 0.2%
Tween 20. All incubations were carried out at 4° C. over-
night with mixing (Corning hybridization chambers) unless
indicated otherwise. Detection on the array was carried out
using an anti-human IgG (Jackson ImmunoResearch Labs,
West Grove, Pa.) conjugated with HRP. The slides were
developed for fluorescent detection using the Tyramide
Signal Amplification reagent (PcrkinElmer, Waltham,
Mass.) per manufacturer’s instructions. Slides were scanned
with a Perkin Elmer ProScanArray HT and the images were
quantitated using MicroVigene software (Vigene Tech ver-
sion 2.9.9.2). The highly immunogenic EBV-derived anti-
gen, EBNA-1, was included as N- and C-terminal fragments
for positive control antigens. Negative controls included
empty vectors and no DNA controls. Registration spots for
array alignment were printed purified human IgG proteins.

[0066] For the first screening stage, 53 cases and 53
control sera from FCCC were screened on 4,988 antigens
displayed in NAPPA protein array format. Each array was
normalized by first removing the background signal esti-
mated by the first quartile of the non-spots and then log-
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7
transforming the median-scaled raw intensities to bring the position, and the median intensity of all antigens divided by
data to the same scale and stabilize the variance across the the median intensity of antigens printed with the same pin.
range of signals. These scalings yielded a median reduction in variance of
) ) o ) 9%. We removed any duplicate antigen pairs that differed by
[0067] Candidate antigens from the initial 4,988 antigens more than 3 times the median absolute deviation, resulting
were selected if they met two different criteria: 1) compari- in removal of 0.5% of spots. Third, we resealed the raw
son of the 9.5% percentiles of the cases and controls using intensities as above and averaged duplicate antigen pairs.
quantile regression and 2) comparison of the proportion of Finally, we removed background signal by subtracting the
cases with intensities above the 95% percentile of controls to first quartile of control spot (no DNA) intensity and divided
the expected number seen by chance, with a p-value<0.05 the excess intensity by the median excess intensity.
(n=217). Additional antigens (n=544) were ranked based on [0068] We used the partial area under the receiver oper-
intensity and decreasing specificity (cases/controls). Inde- ating characteristic curve (pAUC) as the basis for comparing
pendent arrays of these 761 candidate antigens were the normalized intensities of cases and controls for each
screened with a fully independent set of age-matched sera antigen. Specifically, we used the pAUC where the false
consisting of 76 controls with benign breast disease and 102 positive rate is at most 5%. For each antigen we tested the
patient sera from DUMC, randomly divided into training hypothesis that the pAUC was greater than 0.00125, which
and validation sets. We normalized these arrays as follows. is the same partial area under the 45 degree line receiver
First, we removed differences in intensity associated with operating characteristic curve that represents no difference
plates and pins by consecutively multiplying the raw inten- between cases and controls. We used the training set to
sities by three factors: the median intensity of all antigens identify 119 potential antigen biomarkers with p-values less
divided by the median intensity of antigens from the same than 0.05 and confirmed 28 of these using the validation set
plate, the median intensity of all antigens divided by the (p<0.05). Training and validation statistics for the 28 breast
median intensity of antigens printed at the same within-pin cancer biomarkers is provided in Table 1.
TABLE 1

Gene Name Accession number  Amino acid Nucleotide

SF3A1 NP__005868 SEQ ID NO: 1 SEQ ID NO: 2

splicing factor 3A

subunit 1 isoform 1-

full length (1-793)

FRS3 NP__006644 SEQ ID NO: 3 SEQ ID NO: 4

fibroblast growth

factor receptor

substrate 3-full

length (1-492)

BAT4 NP__149417 SEQ ID NO: 5 SEQ ID NO: 6

HLA-B associated

transcript-4-full

length (1-356)

HOXD1 AAH14477 SEQ ID NO: 7 SEQ ID NO: 8

homeobox protein

Hox-D1 full length

(1-328)

CSNKI1E NP__001885 SEQ ID NO: 9 SEQ ID NO: 10

casein kinase I

isoform epsilon full

length (1-416)

SLC33A1 NP_004724 SEQ ID NO: 11 SEQ ID NO: 12

acetyl-coenzyme A

transporter 1-full

length (1-549)

ATP6AP1 NP_001174 SEQ ID NO: 13 SEQ ID NO: 14

V-type proton

ATPase subunit S1

precursor-full

length (1-470)

RAC3 NP__005043 SEQ ID NO: 15 SEQ ID NO: 16

ras-related C3

botulinum toxin

substrate 3

precursor-full

length (1-192)

BDNF AAA96140 SEQ ID NO: 17 SEQ ID NO: 18

brain-derived

neurotrophic factor

transcript variant 5-

full length (1-247)

ATF3 NP__001665 SEQ ID NO: 19 SEQ ID NO: 20

cyclic AMP-

dependent

transcription factor
ATF-3 isoform 1-full

length (1-181)



US 2020/0400671 Al Dec. 24, 2020

TABLE 1-continued

Gene Name Accession number  Amino acid Nucleotide

PDCD6IP NP_037506 SEQ ID NO: 21 SEQ ID NO: 22
programmed cell
death 6-interacting
protein isoform 1-
full length (1-868)
RABSA NP_004153 SEQ ID NO: 23 SEQ ID NO: 24
ras-related protein

Rab-5A-full length

(1-215)

DBT AAH16675 SEQ ID NO: 25 SEQ ID NO: 26
Dihydrolipoamide

branched chain

transacylase E2-full

length (1-482)

ALG10 NP__116223 SEQ ID NO: 27 SEQ ID NO: 28
alpha-1,2-

glucosyltransferase

ALG10-A-full length

(1-473)

CTBP1 NP_001319 SEQ ID NO: 29 SEQ ID NO: 30
C-terminal-binding

protein 1 isoform 1-

full length (1-440)

SOX2 NP__003097 SEQ ID NO: 31 SEQ ID NO: 32
transcription factor

SOX-2-full length (1-

317)

MYOZ2 NP_057683 SEQ ID NO: 33 SEQ ID NO: 34
myozenin-2-full

length (1-264)

C150rf48 NP__115789 SEQ ID NO: 35 SEQ ID NO: 36
normal mucosa of

esophagus-specific

gene 1 protein-full

length (1-83)

TRIM32 NP_001093149 SEQ ID NO: 37 SEQ ID NO: 38
E3 ubiquitin-protein

ligase TRIM32-full

length (1-653)

EIF3E NP_001559 SEQ ID NO: 39 SEQ ID NO: 40
eukaryotic

translation initiation

factor 3 subunit E-

full length (1-445)

ZMYM6 AAP35781 SEQ ID NO: 41 SEQ ID NO: 42
zinc finger, MYM-

type 6, isoform

CRA_ b-partial (1-

156/163)

GPR157 EAW71612 SEQ ID NO: 43 SEQ ID NO: 44
probable G-protein

coupled receptor

157-partial (1-

155/335)

BMX NP_001712 SEQ ID NO: 45 SEQ ID NO: 46
cytoplasmic

tyrosine-protein

kinase BMX-full

length (1-675)

UBAP1 NP_057609 SEQ ID NO: 47 SEQ ID NO: 48
ubiquitin-associated

protein 1 isoform 1-

full length (1-502)

TFCP2 AAH36890 SEQ ID NO: 49 SEQ ID NO: 50
grainyhead-like 3

(Drosophila),

isoform CRA__d-full

length (1-555)

SERPINH1 NP_001226 SEQ ID NO: 51 SEQ ID NO: 52
serpin H1 precursor-

full length (1-418)

ZNF510 AAH68587 SEQ ID NO: 53 SEQ ID NO: 54
zinc finger protein

510-partial (1-

636/683)
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TABLE 1-continued

Gene Name

Accession number  Amino acid

Nucleotide

SELL
L-selectin

precursor-full

length (1-375)

AAH20758 SEQ ID NO: 55

SEQ ID NO: 56
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<160>

<210>
<211>
<212>
<213>

PRT

<400> SEQUENCE:

Met Pro Ala Gly

1

Thr

Ser

Val

Pro

65

Phe

Lys

Ile

Pro

Glu

145

Ala

Asn

Tyr

Thr

Leu

225

Asp

Arg

Gln

Glu

Ala

Arg

50

Glu

Asn

Val

Pro

Gln

130

Pro

Phe

Gly

Gln

Lys

210

Phe

Gln

Lys

Ile

Pro

Pro

35

Asn

Phe

Phe

Ser

Lys

115

Lys

Pro

Asp

Arg

Phe

195

Leu

Ser

Val

Lys

Asp
275

Lys

20

Ser

Ile

Glu

Leu

Glu

100

Val

Val

Pro

Leu

Gln

180

Asp

Val

Lys

Cys

Glu

260

Trp

SEQUENCE LISTING

NUMBER OF SEQ ID NOS: 56

SEQ ID NO 1
LENGTH:
TYPE :
ORGANISM: Homo sapiens

793

1

Pro Val Gln Ala Val Pro Pro Pro
5 10

Gln Pro Thr Glu Glu Glu Ala Ser
25

Lys Pro Val Val Gly Ile Ile Tyr
40

Val Asp Lys Thr Ala Ser Phe Val
55 60

Ala Arg Ile Arg Gln Asn Glu Ile
Asn Pro Asn Asp Pro Tyr His Ala
85 90

Phe Lys Glu Gly Lys Ala Gln Glu
105

Met Gln Gln Gln Gln Gln Thr Thr
120

Gln Ala Gln Val Ile Gln Glu Thr
135 140

Glu Phe Glu Phe Ile Ala Asp Pro
150 155

Asp Val Val Lys Leu Thr Ala Gln
165 170

Phe Leu Thr Gln Leu Met Gln Lys
185

Phe Leu Arg Pro Gln His Ser Leu
200

Glu Gln Tyr Thr Lys Ile Leu Ile
215 220

Leu Lys Lys Glu Ala Glu Asn Pro
230 235

Tyr Arg Val Glu Trp Ala Lys Phe
245 250

Glu Glu Glu Lys Glu Lys Glu Arg
265

His Asp Phe Val Val Val Glu Thr
280

Pro

Ser

Pro

45

Ala

Asn

Tyr

Pro

Gln

125

Ile

Pro

Phe

Glu

Phe

205

Pro

Arg

Gln

Val

Val
285

Pro

Lys

30

Pro

Arg

Asn

Tyr

Ser

110

Gln

Val

Ser

Val

Gln

190

Asn

Pro

Glu

Glu

Ala

270

Asp

Val

Glu

Pro

Asn

Pro

Arg

95

Ala

Gln

Pro

Ile

Ala

175

Arg

Tyr

Lys

Val

Arg

255

Tyr

Phe

Pro

Asp

Glu

Gly

Lys

80

His

Ala

Leu

Lys

Ser

160

Arg

Asn

Phe

Gly

Leu

240

Glu

Ala

Gln
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-continued

Pro Asn Glu Gln Gly Asn Phe Pro Pro Pro Thr Thr Pro Glu Glu Leu
290 295 300

Gly Ala Arg Ile Leu Ile Gln Glu Arg Tyr Glu Lys Phe Gly Glu Ser
305 310 315 320

Glu Glu Val Glu Met Glu Val Glu Ser Asp Glu Glu Asp Asp Lys Gln
325 330 335

Glu Lys Ala Glu Glu Pro Pro Ser Gln Leu Asp Gln Asp Thr Gln Val
340 345 350

Gln Asp Met Asp Glu Gly Ser Asp Asp Glu Glu Glu Gly Gln Lys Val
355 360 365

Pro Pro Pro Pro Glu Thr Pro Met Pro Pro Pro Leu Pro Pro Thr Pro
370 375 380

Asp Gln Val Ile Val Arg Lys Asp Tyr Asp Pro Lys Ala Ser Lys Pro
385 390 395 400

Leu Pro Pro Ala Pro Ala Pro Asp Glu Tyr Leu Val Ser Pro Ile Thr
405 410 415

Gly Glu Lys Ile Pro Ala Ser Lys Met Gln Glu His Met Arg Ile Gly
420 425 430

Leu Leu Asp Pro Arg Trp Leu Glu Gln Arg Asp Arg Ser Ile Arg Glu
435 440 445

Lys Gln Ser Asp Asp Glu Val Tyr Ala Pro Gly Leu Asp Ile Glu Ser
450 455 460

Ser Leu Lys Gln Leu Ala Glu Arg Arg Thr Asp Ile Phe Gly Val Glu
465 470 475 480

Glu Thr Ala Ile Gly Lys Lys Ile Gly Glu Glu Glu Ile Gln Lys Pro
485 490 495

Glu Glu Lys Val Thr Trp Asp Gly His Ser Gly Ser Met Ala Arg Thr
500 505 510

Gln Gln Ala Ala Gln Ala Asn Ile Thr Leu Gln Glu Gln Ile Glu Ala
515 520 525

Ile His Lys Ala Lys Gly Leu Val Pro Glu Asp Asp Thr Lys Glu Lys
530 535 540

Ile Gly Pro Ser Lys Pro Asn Glu Ile Pro Gln Gln Pro Pro Pro Pro
545 550 555 560

Ser Ser Ala Thr Asn Ile Pro Ser Ser Ala Pro Pro Ile Thr Ser Val
565 570 575

Pro Arg Pro Pro Thr Met Pro Pro Pro Val Arg Thr Thr Val Val Ser
580 585 590

Ala Val Pro Val Met Pro Arg Pro Pro Met Ala Ser Val Val Arg Leu
595 600 605

Pro Pro Gly Ser Val Ile Ala Pro Met Pro Pro Ile Ile His Ala Pro
610 615 620

Arg Ile Asn Val Val Pro Met Pro Pro Ser Ala Pro Pro Ile Met Ala
625 630 635 640

Pro Arg Pro Pro Pro Met Ile Val Pro Thr Ala Phe Val Pro Ala Pro
645 650 655

Pro Val Ala Pro Val Pro Ala Pro Ala Pro Met Pro Pro Val His Pro
660 665 670

Pro Pro Pro Met Glu Asp Glu Pro Thr Ser Lys Lys Leu Lys Thr Glu
675 680 685
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-continued

Asp Ser Leu Met Pro Glu Glu Glu Phe Leu Arg Arg Asn Lys Gly Pro
690 695 700

Val Ser Ile Lys Val Gln Val Pro Asn Met Gln Asp Lys Thr Glu Trp
705 710 715 720

Lys Leu Asn Gly Gln Val Leu Val Phe Thr Leu Pro Leu Thr Asp Gln
725 730 735

Val Ser Val Ile Lys Val Lys Ile His Glu Ala Thr Gly Met Pro Ala
740 745 750

Gly Lys Gln Lys Leu Gln Tyr Glu Gly Ile Phe Ile Lys Asp Ser Asn
755 760 765

Ser Leu Ala Tyr Tyr Asn Met Ala Asn Gly Ala Val Ile His Leu Ala
770 775 780

Leu Lys Glu Arg Gly Gly Arg Lys Lys
785 790

<210> SEQ ID NO 2

<211> LENGTH: 2379

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

atgccggeceg gaccegtgea ggeggtgece cegecgecge cegtgeccac ggagceccaaa 60
cagcccacag aagaagaagce atcttcaaag gaggattctg caccttctaa gecagttgtg 120
gggattattt accctcctec agaggtcaga aatattgttg acaagactge cagetttgtg 180
gccagaaacg ggcctgaatt tgaagctagg atccgacaga acgagatcaa caaccccaag 240
ttcaacttte tgaaccccaa tgacccttac catgectact accgccacaa ggtcagegag 300
ttcaaggaag ggaaggctca ggagccegtee gecgecatece ccaaggtcat gcagcagcag 360
cagcagacca cccagcagca gctgecccag aaggtccaag cccaagtaat ccaagagacce 420
atcgtgccca aagagectcee tectgagttt gagttcattg ctgatectee ctctatctca 480
gecttegact tggatgtggt gaagctgacyg getcagtttg tggecaggaa tgggegecag 540
tttetgacce agctgatgeca gaaagagcag cgcaactacce agtttgactt tctceegecca 600
cagcacagcce tcttcaacta cttcacgaag ctagtggaac agtacaccaa gatcttgatt 660
ccacccaaag dgtttatttte aaagctcaag aaagaggctg aaaacccecg agaagttttg 720
gatcaggtgt gttaccgagt ggaatgggcc aaattccagg aacgtgagag gaagaaggaa 780
gaagaggaga aggagaagga gcgggtggece tatgctcaga tcgactggea tgattttgtg 840
gtggtggaaa cagtggactt ccaacccaat gagcaaggga acttccctece ccecaccacyg 900
ccagaggage tgggggeccg aatcctcatt caggageget atgaaaagtt tggggagagt 960

gaggaagttyg agatggaggt cgagtctgat gaggaggatg acaaacagga gaaggcggag 1020

gagcctcecett cccagectgga ccaggacacce caagtacaag atatggatga gggttcagat 1080

gatgaagaag aagggcagaa agtgccccca cccccagaga cacccatgec tccacctetg 1140

cceccaacte cagaccaagt cattgtccge aaggattatg atcccaaagce ctccaagecce 1200

ttgcctecag ceccctgctee agatgagtat cttgtgtcecce ccattactgg ggagaagatce 1260

ccegecagca aaatgcagga acacatgcge attggacttce ttgacccteg ctggetggag 1320

cagcgggatc gctccateeg tgagaagcag agcgatgatg aggtgtacge accaggtcetg 1380

gatattgaga gcagcttgaa gcagttggct gagcggcgta ctgacatctt cggtgtagag 1440
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gaaacagcca ttggtaagaa gatcggtgag gaggagatcc agaagccaga ggaaaaggtg 1500
acctgggatg gccactcagg cagcatggece cggacccage aggctgccca ggccaacate 1560
accctecagg agcagattga ggccattcac aaggccaaag gectggtgece agaggatgac 1620
actaaagaga agattggccc cagcaagcecce aatgaaatcce ctcaacagec accgcecacca 1680
tcttcageca ccaacatcece cagctceggcet ccacccatca cttcagtgece ccgaccacce 1740
acaatgccac ctccagtteg tactacagtt gtctccgcag tacccgtcat gecccggecce 1800
ccaatggcat ctgtggtccg gcectgccccca ggctcagtga tcgcccccat gecgeccatce 1860
atccacgcgce ccagaatcaa cgtggtgcce atgectcecect cggccecctece tattatggece 1920
ccecgeccac cccccatgat tgtgccaaca gcectttgtge ctgctceccace tgtggcacct 1980
gteccagete cagecccaat gceccectgtg catcceccac cteccatgga agatgagecce 2040
acctccaaaa aactgaagac agaggacagce ctcatgccag aggaggagtt cctgegcaga 2100
aacaagggtc cagtgtccat caaagtccag gtgcccaaca tgcaggataa gacggaatgg 2160
aaactgaatg ggcaggtgct ggtcttcacce ctecccactca cggaccaggt ctcectgtcatt 2220
aaggtgaaga ttcatgaagc cacaggcatg cctgcaggga aacagaagct acagtatgag 2280
ggtatcttca tcaaagattc caactcactg gcttactaca acatggccaa tggcgcagtce 2340
atccacctgg ccectcaagga gagaggcggg aggaagaag 2379
<210> SEQ ID NO 3

<211> LENGTH: 492

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Met Gly Ser Cys Cys Ser Cys Leu Asn Arg Asp Ser Val Pro Asp Asn
1 5 10 15

His Pro Thr Lys Phe Lys Val Thr Asn Val Asp Asp Glu Gly Val Glu
20 25 30

Leu Gly Ser Gly Val Met Glu Leu Thr Gln Ser Glu Leu Val Leu His
35 40 45

Leu His Arg Arg Glu Ala Val Arg Trp Pro Tyr Leu Cys Leu Arg Arg
50 55 60

Tyr Gly Tyr Asp Ser Asn Leu Phe Ser Phe Glu Ser Gly Arg Arg Cys
65 70 75 80

Gln Thr Gly Gln Gly Ile Phe Ala Phe Lys Cys Ser Arg Ala Glu Glu

Ile Phe Asn Leu Leu Gln Asp Leu Met Gln Cys Asn Ser Ile Asn Val
100 105 110

Met Glu Glu Pro Val Ile Ile Thr Arg Asn Ser His Pro Ala Glu Leu
115 120 125

Asp Leu Pro Arg Ala Pro Gln Pro Pro Asn Ala Leu Gly Tyr Thr Val
130 135 140

Ser Ser Phe Ser Asn Gly Cys Pro Gly Glu Gly Pro Arg Phe Ser Ala
145 150 155 160

Pro Arg Arg Leu Ser Thr Ser Ser Leu Arg His Pro Ser Leu Gly Glu
165 170 175

Glu Ser Thr His Ala Leu Ile Ala Pro Asp Glu Gln Ser His Thr Tyr
180 185 190
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Val Asn Thr Pro Ala Ser Glu Asp Asp His Arg Arg Gly Arg His Cys
195 200 205

Leu Gln Pro Leu Pro Glu Gly Gln Ala Pro Phe Leu Pro Gln Ala Arg
210 215 220

Gly Pro Asp Gln Arg Asp Pro Gln Val Phe Leu Gln Pro Gly Gln Val
225 230 235 240

Lys Phe Val Leu Gly Pro Thr Pro Ala Arg Arg His Met Val Lys Cys
245 250 255

Gln Gly Leu Cys Pro Ser Leu His Asp Pro Pro His His Asn Asn Asn
260 265 270

Asn Glu Ala Pro Ser Glu Cys Pro Ala Gln Pro Lys Cys Thr Tyr Glu
275 280 285

Asn Val Thr Gly Gly Leu Trp Arg Gly Ala Gly Trp Arg Leu Ser Pro
290 295 300

Glu Glu Pro Gly Trp Asn Gly Leu Ala His Arg Arg Ala Ala Leu Leu
305 310 315 320

His Tyr Glu Asn Leu Pro Pro Leu Pro Pro Val Trp Glu Ser Gln Ala
325 330 335

Gln Gln Leu Gly Gly Glu Ala Gly Asp Asp Gly Asp Ser Arg Asp Gly
340 345 350

Leu Thr Pro Ser Ser Asn Gly Phe Pro Asp Gly Glu Glu Asp Glu Thr
355 360 365

Pro Leu Gln Lys Pro Thr Ser Thr Arg Ala Ala Ile Arg Ser His Gly
370 375 380

Ser Phe Pro Val Pro Leu Thr Arg Arg Arg Gly Ser Pro Arg Val Phe
385 390 395 400

Asn Phe Asp Phe Arg Arg Pro Gly Pro Glu Pro Pro Arg Gln Leu Asn
405 410 415

Tyr Ile Gln Val Glu Leu Lys Gly Trp Gly Gly Asp Arg Pro Lys Gly
420 425 430

Pro Gln Asn Pro Ser Ser Pro Gln Ala Pro Met Pro Thr Thr His Pro
435 440 445

Ala Arg Ser Ser Asp Ser Tyr Ala Val Ile Asp Leu Lys Lys Thr Val
450 455 460

Ala Met Ser Asn Leu Gln Arg Ala Leu Pro Arg Asp Asp Gly Thr Ala
465 470 475 480

Arg Lys Thr Arg His Asn Ser Thr Asp Leu Pro Leu
485 490

<210> SEQ ID NO 4

<211> LENGTH: 1476

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

atggggagct gctgcagetg cctgaacaga gacagegtte cagacaacca ccccaccaag 60
ttcaaggtga caaatgtgga tgatgagggg gtggagetgg getetggggt gatggagetg 120
acgcagagtyg agctggtget geacctgeat cggegtgagg cegtcegetg gecttatcete 180

tgcttgegge gctatggeta cgactccaac ctettetect ttgagagtgg ccgecgatgt 240

cagacaggcce agggaatatt tgcatttaag tgttecceggg ctgaggaaat cttcaaccte 300
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cttcaggatc tgatgcagtg caacagcatc aatgtgatgg aagagcctgt catcatcacc 360
cgcaatagcc accccgctga gcttgaccte cctecgagcce cccagccacce caatgctcta 420
ggctacactg tctccagett ttccaatgge tgccctggag agggcccacg attctcaget 480
cecceggegge tctcgacaag cagectgegg cacccectege ttggggaaga gtcocacccat 540
gccctcattg ctcectgatga gcagtcccac acctatgtca acacaccggce cagtgaagat 600
gaccaccgca ggggccgeca ctgcctgcag cccctgcctg agggtcagge acccttectce 660
cecgcaggecc ggggacctga ccaacgggac ccacaggtgt tcttgcagec aggccaggtg 720
aagtttgtgt tgggcccgac ccctgctcegg cggcacatgg tgaagtgcca gggectcetgt 780
cccagectge atgaccccce acaccacaat aataacaatg aggccccttce tgagtgtcca 840

geecagecca agtgcaccta cgagaacgtce accgggggge tgtggegagg ggetggetgg 900
agactgagce cagaggagcce gggctggaat ggecttgece accgecggge cgcectgetg 960
cactatgaga acctgcccce actgccecect gtgtgggaaa gccaagccca gcagetggga 1020
ggggaggctyg gggatgatgg ggactcgagg gatgggctca caccctcecttce caatggettce 1080
cctgatggtyg aggaggacga gaccccactg cagaagccca ccagcaccceyg ggcecgecate 1140
cgcagccacg gcagctttee tgtgccactg acccgceccegece geggctceccee aagggtette 1200
aactttgatt tccgccggece ggggceccgag cccccaaggce agcttaacta catccaggtg 1260
gagctaaagyg gctggggtgg agaccgecct aaggggecce agaacccectce gageccccaa 1320
geeeccatge ccaccaccca ccoctgeccga agctcagact cctacgecgt gattgaccte 1380
aaaaagaccg tggccatgtce caacctgcag agagctctge ccecgagacga tggcaccgece 1440
aggaaaaccc ggcacaacag caccgacctg cctcetg 1476
<210> SEQ ID NO 5

<211> LENGTH: 356

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Met Ser Arg Pro Leu Leu Ile Thr Phe Thr Pro Ala Thr Asp Pro Ser
1 5 10 15

Asp Leu Trp Lys Asp Gly Gln Gln Gln Pro Gln Pro Glu Lys Pro Glu
20 25 30

Ser Thr Leu Asp Gly Ala Ala Ala Arg Ala Phe Tyr Glu Ala Leu Ile
35 40 45

Gly Asp Glu Ser Ser Ala Pro Asp Ser Gln Arg Ser Gln Thr Glu Pro
50 55 60

Ala Arg Glu Arg Lys Arg Lys Lys Arg Arg Ile Met Lys Ala Pro Ala
65 70 75 80

Ala Glu Ala Val Ala Glu Gly Ala Ser Gly Arg His Gly Gln Gly Arg
85 90 95

Ser Leu Glu Ala Glu Asp Lys Met Thr His Arg Ile Leu Arg Ala Ala
100 105 110

Gln Glu Gly Asp Leu Pro Glu Leu Arg Arg Leu Leu Glu Pro His Glu
115 120 125

Ala Gly Gly Ala Gly Gly Asn Ile Asn Ala Arg Asp Ala Phe Trp Trp
130 135 140

Thr Pro Leu Met Cys Ala Ala Arg Ala Gly Gln Gly Ala Ala Val Ser
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145 150 155 160

Tyr Leu Leu Gly Arg Gly Ala Ala Trp Val Gly Val Cys Glu Leu Ser
165 170 175

Gly Arg Asp Ala Ala Gln Leu Ala Glu Glu Ala Gly Phe Pro Glu Val
180 185 190

Ala Arg Met Val Arg Glu Ser His Gly Glu Thr Arg Ser Pro Glu Asn
195 200 205

Arg Ser Pro Thr Pro Ser Leu Gln Tyr Cys Glu Asn Cys Asp Thr His
210 215 220

Phe Gln Asp Ser Asn His Arg Thr Ser Thr Ala His Leu Leu Ser Leu
225 230 235 240

Ser Gln Gly Pro Gln Pro Pro Asn Leu Pro Leu Gly Val Pro Ile Ser
245 250 255

Ser Pro Gly Phe Lys Leu Leu Leu Arg Gly Gly Trp Glu Pro Gly Met
260 265 270

Gly Leu Gly Pro Arg Gly Glu Gly Arg Ala Asn Pro Ile Pro Thr Val
275 280 285

Leu Lys Arg Asp Gln Glu Gly Leu Gly Tyr Arg Ser Ala Pro Gln Pro
290 295 300

Arg Val Thr His Phe Pro Ala Trp Asp Thr Arg Ala Val Ala Gly Arg
305 310 315 320

Glu Arg Pro Pro Arg Val Ala Thr Leu Ser Trp Arg Glu Glu Arg Arg
325 330 335

Arg Glu Glu Lys Asp Arg Ala Trp Glu Arg Asp Leu Arg Thr Tyr Met
340 345 350

Asn Leu Glu Phe
355

<210> SEQ ID NO 6

<211> LENGTH: 1068

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

atgtccegge ccttgetecat caccttecace ccagecactg accecagega cctcetggaag 60
gatgggcage agcagccaca gcccgagaag ccagagtcca cectggatgyg ggetgeagec 120
cgagctttet atgaggecct gattggggat gagagcageg ctectgacte ccagagatcet 180
cagactgaac ctgccagaga aagaaagaga aagaaaagaa gaataatgaa ggcaccagca 240
gcagaagcag tggcagaagg agcatcagga agacatggac aagggagatc ccttgagget 300
gaggataaga tgactcaccg gatactgagg gcagcccagg agggggacct gccagaactt 360

aggagactgce tggaaccgca tgaggcagga ggagetgggg ggaatatcaa cgeccgggat 420

gecttetggt ggaccccact gatgtgtget getcgagegg gecaggggge agetgtgage 480

tatctectgg geegtgggge tgectgggty ggggtetgtg agetgagtgg cagggatgeg 540

getcageteg ctgaagaage tggettcect gaggtagece gecatggtcag ggagagecat 600
ggagagacaa ggagcccgga aaaccggtcet cctactccct cectecagta ctgegagaac 660
tgtgacacce acttccaaga ttccaaccac cgcacatcca ctgetcacct getgtcactg 720
tcgcagggte ctcagectece caacctteca cttggggtge cecatctcecag ccegggette 780

aaactgctge tgagggggygg ctgggageca ggaatgggge tgggaccecg gggtgaggge 840
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cgtgecaatce

gcaccccage

gagagaccce

gacagggcett

ccatcccecac

ccegagtgac

ctcgggtggc

dggagcggga

<210> SEQ ID NO 7
<211> LENGTH: 328
<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 7

tgtcctcaag

acatttccca

cacactgagc

tctaaggact

Homo sapiens

Met Ser Ser Tyr Leu Glu Tyr Val

1

Gly

Arg

Ala

Pro

65

Gln

Pro

Pro

Gly

Ser

145

Gly

Ala

Ser

Lys

Ala

225

Leu

Ala

Val

Arg

Pro
305

Gly

Pro

Phe

50

Pro

Tyr

Ala

Ala

Ser

130

Phe

Pro

Phe

Pro

Val

210

Ala

Thr

Arg

Lys

Glu
290

Leu

Asp

Val

35

Val

Ala

Ala

Ala

Tyr

115

His

Leu

Phe

Gln

Ala

195

Lys

Ser

Glu

Arg

Ile
275

Gly

Ser

Val Leu Ser Leu Ala

Ala Leu Gln Pro Ala

40

Ser Cys Leu Pro Leu

55

Ala Pro Ala Arg Pro

70

Gln Cys Thr Leu Glu

85

Ala Ala Gly Gly Ala

100

Asp Phe Pro Gly Val

120

Val His Tyr Ala Thr

135

Leu Ser Gly Gln Val
150

Ser Ala Cys Leu Lys

165

Thr Ala Ser Pro Ala

180

Ser Gly Leu Pro Ala

200

Arg Asn Ala Ser Lys

215

Pro Ser Ser Ala Ile
230

Leu Glu Lys Glu Phe

245

Ile Glu Ile Ala Asn

260

Trp Phe Gln Asn Arg

280

Leu Leu Ala Thr Ala

295

Gly Thr Thr Pro Thr
310

agggaccagg
gettgggata
tggagggagg

tacatgaacc

Ser Cys Ser
10

Pro Lys Phe
25

Phe Pro Leu
Ala Ala Ala
Ser Val Pro

75
Gly Ala Tyr
Asp Tyr Gly
105

Leu Gly Arg

Ser Ala Val

Asp Tyr Ala

155

Ala Ser Ala
170

Pro Gly Thr
185

Ala Phe Ser

Lys Gly Lys

Arg Thr Asn
235

His Phe Asn
250

Cys Leu His
265

Arg Met Lys

Ile Pro Val

Lys Phe Ile
315

aaggactagg ctacagatca

cecegagetgt ggetgggagyg

agagaaggag ggaggagaaa

tcgagtte

Ser Ser

Cys Arg

Gly Asn

45

Arg Pro
60

Pro Pro

Glu Pro

Phe Leu

Ala Ala
125

Phe Ser
140

Ala Phe

Asp Gly

Tyr Pro

Thr Phe
205

Leu Ala
220

Phe Ser

Lys Tyr

Leu Asn

Gln Lys
285

Ala Pro
300

Lys Asn

Gly

Ser

30

Gly

Ser

Ala

Gly

Gly

110

Asp

Gly

Gly

His

Lys

190

Glu

Glu

Thr

Leu

Asp
270
Lys

Leu

Pro

Gly

15

Asp

Asp

Pro

Ala

Ala

Ser

Asp

Gly

Glu

Pro

175

Ser

Trp

Tyr

Lys

Thr

255

Thr

Arg

Gln

Gly

Val

Ala

Gly

Ser

Pro

80

Ala

Gly

Gly

Gly

Pro

160

Gly

Val

Met

Gly

Gln

240

Arg

Gln

Glu

Leu

Ser
320

900

960

1020

1068
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Pro Ser Gln Ser Gln Glu Pro Ser
325
<210> SEQ ID NO 8
<211> LENGTH: 984
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
atgagctcct acctggagta cgtgtcatge agcagcageg geggggtegyg cggegacgtg 60
ctcagettgg cacccaagtt ctgccgetece gacgeccegge cegtggetet gcageccgece 120
ttecectetgyg gcaacggega cggcgectte gtecagetgte tgecectgge cgcecgeccga 180
cectegectt cgceceegge cgcccecgeg cggecgteeyg taccgectece ggecgegece 240
cagtacgcge agtgcaccct ggagggggece tacgaacctyg gtgecgcace tgccgeggca 300
getgggggeyg cggactacgg cttectgggg tecegggecgg cgtacgactt ceecgggegtyg 360
ctggggeggg cggcecgacga cggcgggtet cacgtccact acgecaccte ggecgtette 420
tegggeggeg getetttect cctcagegge caggtggatt acgeggectt cggegaacce 480
ggeecttttt cggettgtet caaagegtca gecgacggec accctggtge tttecagacce 540
gcatcceegyg ceccaggcac ctaccccaag teegtetete cegecteegg cceteectgee 600
gecttcagea cgttcgagtyg gatgaaagtg aagaggaatg cctctaagaa aggcaaactce 660
geecgagtatyg gggecgctag cccctecage gegatccgca cgaatttcag caccaagcaa 720
ctgacagaac tggaaaaaga gtttcatttc aataagtact taactcgagce ccggegcate 780
gagatagcca actgcttgca cctgaatgac acgcaagtca aaatctggtt ccagaaccgce 840
aggatgaaac agaagaaaag ggaacgagaa gggcttctgg ccacggccat tcctgtgget 900
ccectecaac ttccectete tggaacaacce cecactaagt ttatcaagaa ccccggcage 960
ccttectecagt cccaagagec tteg 984
<210> SEQ ID NO 9
<211> LENGTH: 416
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
Met Glu Leu Arg Val Gly Asn Lys Tyr Arg Leu Gly Arg Lys Ile Gly
1 5 10 15
Ser Gly Ser Phe Gly Asp Ile Tyr Leu Gly Ala Asn Ile Ala Ser Gly
20 25 30
Glu Glu Val Ala Ile Lys Leu Glu Cys Val Lys Thr Lys His Pro Gln
35 40 45
Leu His Ile Glu Ser Lys Phe Tyr Lys Met Met Gln Gly Gly Val Gly
50 55 60
Ile Pro Ser Ile Lys Trp Cys Gly Ala Glu Gly Asp Tyr Asn Val Met
65 70 75 80
Val Met Glu Leu Leu Gly Pro Ser Leu Glu Asp Leu Phe Asn Phe Cys
85 90 95
Ser Arg Lys Phe Ser Leu Lys Thr Val Leu Leu Leu Ala Asp Gln Met
100 105 110
Ile Ser Arg Ile Glu Tyr Ile His Ser Lys Asn Phe Ile His Arg Asp
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115 120 125

Val Lys Pro Asp Asn Phe Leu Met Gly Leu Gly Lys Lys Gly Asn Leu
130 135 140

Val Tyr Ile Ile Asp Phe Gly Leu Ala Lys Lys Tyr Arg Asp Ala Arg
145 150 155 160

Thr His Gln His Ile Pro Tyr Arg Glu Asn Lys Asn Leu Thr Gly Thr
165 170 175

Ala Arg Tyr Ala Ser Ile Asn Thr His Leu Gly Ile Glu Gln Ser Arg
180 185 190

Arg Asp Asp Leu Glu Ser Leu Gly Tyr Val Leu Met Tyr Phe Asn Leu
195 200 205

Gly Ser Leu Pro Trp Gln Gly Leu Lys Ala Ala Thr Lys Arg Gln Lys
210 215 220

Tyr Glu Arg Ile Ser Glu Lys Lys Met Ser Thr Pro Ile Glu Val Leu
225 230 235 240

Cys Lys Gly Tyr Pro Ser Glu Phe Ser Thr Tyr Leu Asn Phe Cys Arg
245 250 255

Ser Leu Arg Phe Asp Asp Lys Pro Asp Tyr Ser Tyr Leu Arg Gln Leu
260 265 270

Phe Arg Asn Leu Phe His Arg Gln Gly Phe Ser Tyr Asp Tyr Val Phe
275 280 285

Asp Trp Asn Met Leu Lys Phe Gly Ala Ala Arg Asn Pro Glu Asp Val
290 295 300

Asp Arg Glu Arg Arg Glu His Glu Arg Glu Glu Arg Met Gly Gln Leu
305 310 315 320

Arg Gly Ser Ala Thr Arg Ala Leu Pro Pro Gly Pro Pro Thr Gly Ala
325 330 335

Thr Ala Asn Arg Leu Arg Ser Ala Ala Glu Pro Val Ala Ser Thr Pro
340 345 350

Ala Ser Arg Ile Gln Pro Ala Gly Asn Thr Ser Pro Arg Ala Ile Ser
355 360 365

Arg Val Asp Arg Glu Arg Lys Val Ser Met Arg Leu His Arg Gly Ala
370 375 380

Pro Ala Asn Val Ser Ser Ser Asp Leu Thr Gly Arg Gln Glu Val Ser
385 390 395 400

Arg Ile Pro Ala Ser Gln Thr Ser Val Pro Phe Asp His Leu Gly Lys
405 410 415

<210> SEQ ID NO 10

<211> LENGTH: 1248

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

atggagctac gtgtggggaa caagtaccge ctgggacgga agatcgggag cgggtectte 60
ggagatatct acctgggtgc caacatcgece tctggtgagg aagtcgecat caagetggag 120
tgtgtgaaga caaagcaccce ccagctgecac atcgagagea agttctacaa gatgatgcag 180

ggtggegtgyg ggatccegte catcaagtgyg tgcggagetg agggcgacta caacgtgatg 240
gtcatggage tgctggggec tagectcgag gacctgttca acttetgtte cegeaaatte 300

agcctcaaga cggtgetget cttggecgac cagatgatca gecgcatega gtatatccac 360
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tccaagaact tcatccaccg ggacgtcaag cccgacaact tcctcatggg gctggggaag 420
aagggcaacc tggtctacat catcgacttc ggectggcca agaagtaccg ggacgcccgc 480
acccaccagc acattcccta ccgggaaaac aagaacctga ccggcacggce ccgctacgcet 540
tccatcaaca cgcacctggg cattgagcaa agccgtcgag atgacctgga gagcctgggce 600
tacgtgctca tgtacttcaa cctgggctcce ctgccctgge aggggctcaa agcagccacce 660
aagcgccaga agtatgaacg gatcagcgag aagaagatgt caacgcccat cgaggtcctce 720
tgcaaaggct atccctccga attctcaaca tacctcaact tctgecegetce cctgeggttt 780
gacgacaagc ccgactactc ttacctacgt cagctcttcce gcaacctett ccaccggcag 840
ggcttctect atgactacgt ctttgactgg aacatgctga aattcggtgc agcccggaat 900

ccegaggatyg tggaccggga gcoggcgagaa cacgaacgeg aggagaggat ggggcagcta 960
cgggggtecyg cgacccgage cctgcceect ggeccaccca cgggggcecac tgccaaccgg 1020
ctecgeagty ccegecgagece cgtggettee acgecagect ceegecatcca gecggetgge 1080
aatacttctc ccagagcgat ctcgcecgggtce gaccgggaga ggaaggtgag tatgaggcetg 1140
cacaggggtyg cgcccgecaa cgtctectee tcagacctea ctgggceggea agaggtcetcee 1200
cggatcccag cctcacagac aagtgtgcca tttgaccatce tcgggaag 1248
<210> SEQ ID NO 11

<211> LENGTH: 549

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

Met Ser Pro Thr Ile Ser His Lys Asp Ser Ser Arg Gln Arg Arg Pro
1 5 10 15

Gly Asn Phe Ser His Ser Leu Asp Met Lys Ser Gly Pro Leu Pro Pro
20 25 30

Gly Gly Trp Asp Asp Ser His Leu Asp Ser Ala Gly Arg Glu Gly Asp
Arg Glu Ala Leu Leu Gly Asp Thr Gly Thr Gly Asp Phe Leu Lys Ala
50 55 60

Pro Gln Ser Phe Arg Ala Glu Leu Ser Ser Ile Leu Leu Leu Leu Phe
65 70 75 80

Leu Tyr Val Leu Gln Gly Ile Pro Leu Gly Leu Ala Gly Ser Ile Pro
85 90 95

Leu Ile Leu Gln Ser Lys Asn Val Ser Tyr Thr Asp Gln Ala Phe Phe
100 105 110

Ser Phe Val Phe Trp Pro Phe Ser Leu Lys Leu Leu Trp Ala Pro Leu
115 120 125

Val Asp Ala Val Tyr Val Lys Asn Phe Gly Arg Arg Lys Ser Trp Leu
130 135 140

Val Pro Thr Gln Tyr Ile Leu Gly Leu Phe Met Ile Tyr Leu Ser Thr
145 150 155 160

Gln Val Asp Arg Leu Leu Gly Asn Thr Asp Asp Arg Thr Pro Asp Val
165 170 175

Ile Ala Leu Thr Val Ala Phe Phe Leu Phe Glu Phe Leu Ala Ala Thr
180 185 190

Gln Asp Ile Ala Val Asp Gly Trp Ala Leu Thr Met Leu Ser Arg Glu
195 200 205
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Asn Val Gly Tyr Ala Ser Thr Cys Asn Ser Val Gly Gln Thr Ala Gly
210 215 220

Tyr Phe Leu Gly Asn Val Leu Phe Leu Ala Leu Glu Ser Ala Asp Phe
225 230 235 240

Cys Asn Lys Tyr Leu Arg Phe Gln Pro Gln Pro Arg Gly Ile Val Thr
245 250 255

Leu Ser Asp Phe Leu Phe Phe Trp Gly Thr Val Phe Leu Ile Thr Thr
260 265 270

Thr Leu Val Ala Leu Leu Lys Lys Glu Asn Glu Val Ser Val Val Lys
275 280 285

Glu Glu Thr Gln Gly Ile Thr Asp Thr Tyr Lys Leu Leu Phe Ala Ile
290 295 300

Ile Lys Met Pro Ala Val Leu Thr Phe Cys Leu Leu Ile Leu Thr Ala
305 310 315 320

Lys Ile Gly Phe Ser Ala Ala Asp Ala Val Thr Gly Leu Lys Leu Val
325 330 335

Glu Glu Gly Val Pro Lys Glu His Leu Ala Leu Leu Ala Val Pro Met
340 345 350

Val Pro Leu Gln Ile Ile Leu Pro Leu Ile Ile Ser Lys Tyr Thr Ala
355 360 365

Gly Pro Gln Pro Leu Asn Thr Phe Tyr Lys Ala Met Pro Tyr Arg Leu
370 375 380

Leu Leu Gly Leu Glu Tyr Ala Leu Leu Val Trp Trp Thr Pro Lys Val
385 390 395 400

Glu His Gln Gly Gly Phe Pro Ile Tyr Tyr Tyr Ile Val Val Leu Leu
405 410 415

Ser Tyr Ala Leu His Gln Val Thr Val Tyr Ser Met Tyr Val Ser Ile
420 425 430

Met Ala Phe Asn Ala Lys Val Ser Asp Pro Leu Ile Gly Gly Thr Tyr
435 440 445

Met Thr Leu Leu Asn Thr Val Ser Asn Leu Gly Gly Asn Trp Pro Ser
450 455 460

Thr Val Ala Leu Trp Leu Val Asp Pro Leu Thr Val Lys Glu Cys Val
465 470 475 480

Gly Ala Ser Asn Gln Asn Cys Arg Thr Pro Asp Ala Val Glu Leu Cys
485 490 495

Lys Lys Leu Gly Gly Ser Cys Val Thr Ala Leu Asp Gly Tyr Tyr Val
500 505 510

Glu Ser Ile Ile Cys Val Phe Ile Gly Phe Gly Trp Trp Phe Phe Leu
515 520 525

Gly Pro Lys Phe Lys Lys Leu Gln Asp Glu Gly Ser Ser Ser Trp Lys
530 535 540

Cys Lys Arg Asn Asn

545

<210> SEQ ID NO 12

<211> LENGTH: 1647

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

atgtcaccca ccatctecca caaggacage agecggcaac ggcggecagg gaatttcagt 60
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cactctctgg atatgaagag cggtcccetyg cegecaggeg gttgggatga cagtcatttg 120

gactcagegg gccgggaagg ggacagagaa gctcettetgg gggataccegyg cactggegac 180

ttcttaaaag ccccacagag cttccgggec gaactaagea gcattttget actactettt 240
ctttacgtge ttcagggtat tcccctggge ttggegggaa gcatcccact cattttgcaa 300
agcaaaaatg ttagctatac agaccaagcet ttettcagtt ttgtettttg gecccttcagt 360
ctcaaattac tctgggecce gttggttgat geggtctacyg ttaagaactt cggtegtcege 420
aaatcttgge ttgtcccgac acagtatata ctaggactcet tcatgatcta tttatccact 480
caggtggacce gtttgettgg gaataccgat gacagaacac ccgacgtgat tgctctcact 540
gtggegttet ttttgtttga attcttggcce gecactcagg acattgecgt cgatggttgg 600
gegttaacta tgttatccag ggaaaatgtg ggttatgett ctacttgcaa tteggtggge 660
caaacagcgg gttacttttt gggcaatgtt ttgtttttgg cccttgaatce tgccgacttt 720
tgtaacaaat atttgcggtt tcagcctcaa cccagaggaa tcegttactet ttcagattte 780
ctttttttect ggggaactgt atttttaata acaacaacat tggttgccct tcectgaaaaaa 840
gaaaacgaag tatcagtagt aaaagaagaa acacaaggga tcacagatac ttacaagctg 900
ctttttgcaa ttataaaaat gccagcagtt ctgacatttt geccttctgat tcectaactgca 960

aagattggtt tttcagcagc agatgctgta acaggactga aattggtaga agagggagta 1020
cccaaagaac atttagcctt attggcagtt ccaatggttc ctttgcagat aatactgect 1080
ctgattatca gcaaatacac tgcaggtccce cagccattaa acacatttta caaagccatg 1140
ccctacagat tattgcttgg gttagaatat gccctactgg tttggtggac tectaaagta 1200
gaacatcaag ggggattcce tatatattac tatatcgtag tcecctgctgag ttatgcttta 1260
catcaggtta cagtgtacag catgtatgtt tctataatgg ctttcaatgc aaaggttagt 1320
gatccactta ttggaggaac atacatgacc cttttaaata ccgtgtccaa tctgggagga 1380
aactggcctt ctacagtagce tcectttggctt gtagatcccce tcacagtaaa agagtgtgta 1440
ggagcatcaa accagaattg tcgaacacct gatgctgttg agectttgcaa aaaactgggt 1500
ggctcatgtg ttacagccct ggatggttat tatgtggagt ccattatttg tgttttcatt 1560
ggatttggtt ggtggttctt tcttggtcca aaatttaaaa agttacagga tgaaggatca 1620
tcttegtgga aatgcaaaag gaacaat 1647
<210> SEQ ID NO 13

<211> LENGTH: 470

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

Met Met Ala Ala Met Ala Thr Ala Arg Val Arg Met Gly Pro Arg Cys
1 5 10 15

Ala Gln Ala Leu Trp Arg Met Pro Trp Leu Pro Val Phe Leu Ser Leu
20 25 30

Ala Ala Ala Ala Ala Ala Ala Ala Ala Glu Gln Gln Val Pro Leu Val
35 40 45

Leu Trp Ser Ser Asp Arg Asp Leu Trp Ala Pro Ala Ala Asp Thr His
50 55 60

Glu Gly His Ile Thr Ser Asp Leu Gln Leu Ser Thr Tyr Leu Asp Pro
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65 70 75 80

Ala Leu Glu Leu Gly Pro Arg Asn Val Leu Leu Phe Leu Gln Asp Lys
85 90 95

Leu Ser Ile Glu Asp Phe Thr Ala Tyr Gly Gly Val Phe Gly Asn Lys
100 105 110

Gln Asp Ser Ala Phe Ser Asn Leu Glu Asn Ala Leu Asp Leu Ala Pro
115 120 125

Ser Ser Leu Val Leu Pro Ala Val Asp Trp Tyr Ala Val Ser Thr Leu
130 135 140

Thr Thr Tyr Leu Gln Glu Lys Leu Gly Ala Ser Pro Leu His Val Asp
145 150 155 160

Leu Ala Thr Leu Arg Glu Leu Lys Leu Asn Ala Ser Leu Pro Ala Leu
165 170 175

Leu Leu Ile Arg Leu Pro Tyr Thr Ala Ser Ser Gly Leu Met Ala Pro
180 185 190

Arg Glu Val Leu Thr Gly Asn Asp Glu Val Ile Gly Gln Val Leu Ser
195 200 205

Thr Leu Lys Ser Glu Asp Val Pro Tyr Thr Ala Ala Leu Thr Ala Val
210 215 220

Arg Pro Ser Arg Val Ala Arg Asp Val Ala Val Val Ala Gly Gly Leu
225 230 235 240

Gly Arg Gln Leu Leu Gln Lys Gln Pro Val Ser Pro Val Ile His Pro
245 250 255

Pro Val Ser Tyr Asn Asp Thr Ala Pro Arg Ile Leu Phe Trp Ala Gln
260 265 270

Asn Phe Ser Val Ala Tyr Lys Asp Gln Trp Glu Asp Leu Thr Pro Leu
275 280 285

Thr Phe Gly Val Gln Glu Leu Asn Leu Thr Gly Ser Phe Trp Asn Asp
290 295 300

Ser Phe Ala Arg Leu Ser Leu Thr Tyr Glu Arg Leu Phe Gly Thr Thr
305 310 315 320

Val Thr Phe Lys Phe Ile Leu Ala Asn Arg Leu Tyr Pro Val Ser Ala
325 330 335

Arg His Trp Phe Thr Met Glu Arg Leu Glu Val His Ser Asn Gly Ser
340 345 350

Val Ala Tyr Phe Asn Ala Ser Gln Val Thr Gly Pro Ser Ile Tyr Ser
355 360 365

Phe His Cys Glu Tyr Val Ser Ser Leu Ser Lys Lys Gly Ser Leu Leu
370 375 380

Val Ala Arg Thr Gln Pro Ser Pro Trp Gln Met Met Leu Gln Asp Phe
385 390 395 400

Gln Ile Gln Ala Phe Asn Val Met Gly Glu Gln Phe Ser Tyr Ala Ser
405 410 415

Asp Cys Ala Ser Phe Phe Ser Pro Gly Ile Trp Met Gly Leu Leu Thr
420 425 430

Ser Leu Phe Met Leu Phe Ile Phe Thr Tyr Gly Leu His Met Ile Leu
435 440 445

Ser Leu Lys Thr Met Asp Arg Phe Asp Asp His Lys Gly Pro Thr Ile
450 455 460

Ser Leu Thr Gln Ile Val
465 470
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<210> SEQ ID NO 14
<211> LENGTH: 1410
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 14
atgatggcegg ccatggcgac ggctcgagtg cggatgggge cgeggtgege ccaggegete 60
tggcgeatge cgtggetgcee ggtgtttttg tegttggegyg cggeggcegge ggcggcageg 120
geggagcage aggtceccget ggtgetgtgg tegagtgace gggacttgtg ggetectgeg 180
geegacacte atgaaggcca catcaccagce gacttgcage tctctaccta cttagatccce 240
geectggage tgggtcccag gaatgtgetg ctgttectge aggacaaget gagcattgag 300
gatttcacag catatggcgg tgtgtttgga aacaagcagg acagcgectt ttctaaccta 360
gagaatgcee tggacctgge cccctectca ctggtgette ctgccegtega ctggtatgea 420
gtcagcacte tgaccactta cctgcaggag aagctegggg ccagcccectt geatgtggac 480
ctggecacce tgcgggagcet gaagctcaat gecagectee ctgetcetget getcattcege 540
ctgcectaca cagccagete tggtctgatg geacccaggg aagtcctcac aggcaacgat 600
gaggtcateyg ggcaggtcct gagcacactc aagtccgaag atgtcccata cacagcggec 660
ctcacagegg tccgecctte cagggtggece cgtgatgtag cegtggtgge cggagggcta 720
ggtecgecage tgctacaaaa acagccagta tcacctgtga tccatcctec tgtgagttac 780
aatgacaccg ctccceggat cctgttetgg geccaaaact tetetgtgge gtacaaggac 840
cagtgggagg acctgactcc cctcaccttt ggggtgcagg aactcaacct gactggctce 900
ttectggaatg actcctttge caggctectca ctgacctatg aacgactcett tggtaccaca 960
gtgacattca agttcattct ggccaaccgce ctctacccag tgtctgcccg gcactggttt 1020
accatggagc gcctcgaagt ccacagcaat ggctccgteg cctacttcaa tgcttceccag 1080
gtcacagggc ccagcatcta ctecttcecac tgcgagtatg tcagcagect gagcaagaag 1140
ggtagtctee tcegtggecccg cacgcagecce tcectcectgge agatgatget tcaggactte 1200
cagatccagg ctttcaacgt aatgggggag cagttctect acgccagcga ctgtgccagce 1260
ttettetece cecggcatetyg gatggggctg ctcacctece tgttcatget cttcatctte 1320
acctatggcce tgcacatgat cctcagectce aagaccatgg atcgctttga tgaccacaag 1380
ggccceccacta tttetttgac ccagattgtg 1410
<210> SEQ ID NO 15
<211> LENGTH: 192
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 15
Met Gln Ala Ile Lys Cys Val Val Val Gly Asp Gly Ala Val Gly Lys
1 5 10 15
Thr Cys Leu Leu Ile Ser Tyr Thr Thr Asn Ala Phe Pro Gly Glu Tyr
20 25 30
Ile Pro Thr Val Phe Asp Asn Tyr Ser Ala Asn Val Met Val Asp Gly
35 40 45
Lys Pro Val Asn Leu Gly Leu Trp Asp Thr Ala Gly Gln Glu Asp Tyr

50

55

60
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Asp Arg Leu Arg Pro Leu Ser Tyr Pro Gln Thr Asp Val Phe Leu Ile
65 70 75 80

Cys Phe Ser Leu Val Ser Pro Ala Ser Phe Glu Asn Val Arg Ala Lys
85 90 95

Trp Tyr Pro Glu Val Arg His His Cys Pro His Thr Pro Ile Leu Leu
100 105 110

Val Gly Thr Lys Leu Asp Leu Arg Asp Asp Lys Asp Thr Ile Glu Arg
115 120 125

Leu Arg Asp Lys Lys Leu Ala Pro Ile Thr Tyr Pro Gln Gly Leu Ala
130 135 140

Met Ala Arg Glu Ile Gly Ser Val Lys Tyr Leu Glu Cys Ser Ala Leu
145 150 155 160

Thr Gln Arg Gly Leu Lys Thr Val Phe Asp Glu Ala Ile Arg Ala Val
165 170 175

Leu Cys Pro Pro Pro Val Lys Lys Pro Gly Lys Lys Cys Thr Val Phe
180 185 190

<210> SEQ ID NO 16

<211> LENGTH: 576

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16

atgcaggcca tcaagtgcegt ggtggtegge gacggcegecg tggggaagac atgcettgetg 60
atcagctaca cgaccaacgc cttccececgga gagtacatcee ccaccgtttt tgacaactac 120
tctgecaacyg tgatggtgga cgggaaacca gtcaacttgg ggetgtggga cacagegggt 180
caggaggact acgatcggct gecggccacte tectacccecee aaactgacgt ctttetgate 240
tgcttetete tggtgagecce ggectectte gagaatgtte gtgccaagtyg gtacccggag 300
gtgecggcace actgccccca cacgeccate ctectggtgg geaccaaget ggaccteege 360
gacgacaagyg acaccattga gcggcetgegg gacaagaagce tggcacccat cacctaccca 420
cagggectgg ccatggeccg ggagattgge tctgtgaaat acctggagtyg ctcagecctg 480
acccageggg gcectgaagac agtgtttgac gaggcgatee gegeggtget ctgeccgece 540
ccagtgaaga agccggggaa gaagtgcacc gtcttce 576

<210> SEQ ID NO 17

<211> LENGTH: 247

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

Met Thr Ile Leu Phe Leu Thr Met Val Ile Ser Tyr Phe Gly Cys Met
1 5 10 15

Lys Ala Ala Pro Met Lys Glu Ala Asn Ile Arg Gly Gln Gly Gly Leu
20 25 30

Ala Tyr Pro Gly Val Arg Thr His Gly Thr Leu Glu Ser Val Asn Gly
35 40 45

Pro Lys Ala Gly Ser Arg Gly Leu Thr Ser Leu Ala Asp Thr Phe Glu
50 55 60

His Met Ile Glu Glu Leu Leu Asp Glu Asp Gln Lys Val Arg Pro Asn
65 70 75 80
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Glu Glu Asn Asn Lys Asp Ala Asp Leu Tyr Thr Ser Arg Val Met Leu
85 90 95

Ser Ser Gln Val Pro Leu Glu Pro Pro Leu Leu Phe Leu Leu Glu Glu
100 105 110

Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg Val Arg Arg
115 120 125

His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys Asp Ser Ile
130 135 140

Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val Asp Met Ser
145 150 155 160

Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser Lys Gly Gln
165 170 175

Leu Lys Gln Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met Gly Tyr Thr
180 185 190

Lys Glu Gly Cys Arg Gly Ile Asp Lys Arg His Trp Asn Ser Gln Cys
195 200 205

Arg Thr Thr Gln Ser Tyr Val Arg Ala Leu Thr Met Asp Ser Lys Lys
210 215 220

Arg Ile Gly Trp Arg Phe Ile Arg Ile Asp Thr Ser Cys Val Cys Thr
225 230 235 240

Leu Thr Ile Lys Arg Gly Arg
245

<210> SEQ ID NO 18

<211> LENGTH: 741

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

atgaccatce ttttecttac tatggttatt tcatactttg gttgcatgaa ggctgeccce 60
atgaaagaag caaacatccg aggacaaggt ggcttggect acccaggtgt gcggacccat 120
gggactctygyg agagcgtgaa tgggceccaag gcaggttcaa gaggcttgac atcattgget 180
gacacttteg aacacatgat agaagagctg ttggatgagg accagaaagt tcggcccaat 240
gaagaaaaca ataaggacgc agacttgtac acgtccaggg tgatgctcag tagtcaagtg 300
cctttggage ctectettet ctttetgetg gaggaataca aaaattacct agacgcetgca 360
aacatgtcca tgagggtccg gegccactet gaccctgece gecgagggga gctgagegtyg 420
tgtgacagta ttagtgagtg ggtaacggcg gcagacaaaa agactgcagt ggacatgtcg 480
ggcgggacygyg tcacagtcct tgaaaaggtc cctgtatcaa aaggccaact gaagcaatac 540
ttctacgaga ccaagtgcaa tcccatgggt tacacaaaag aaggctgcag gggcatagac 600
aaaaggcatt ggaactccca gtgccgaact acccagtegt acgtgceggge ccttaccatg 660
gatagcaaaa agagaattgg ctggcgattc ataaggatag acacttcttg tgtatgtaca 720
ttgaccatta aaaggggaag a 741

<210> SEQ ID NO 19

<211> LENGTH: 181

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

Met Met Leu Gln His Pro Gly Gln Val Ser Ala Ser Glu Val Ser Ala
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1 5 10 15

Ser Ala Ile Val Pro Cys Leu Ser Pro Pro Gly Ser Leu Val Phe Glu
20 25 30

Asp Phe Ala Asn Leu Thr Pro Phe Val Lys Glu Glu Leu Arg Phe Ala
35 40 45

Ile Gln Asn Lys His Leu Cys His Arg Met Ser Ser Ala Leu Glu Ser
50 55 60

Val Thr Val Ser Asp Arg Pro Leu Gly Val Ser Ile Thr Lys Ala Glu
65 70 75 80

Val Ala Pro Glu Glu Asp Glu Arg Lys Lys Arg Arg Arg Glu Arg Asn
85 90 95

Lys Ile Ala Ala Ala Lys Cys Arg Asn Lys Lys Lys Glu Lys Thr Glu
100 105 110

Cys Leu Gln Lys Glu Ser Glu Lys Leu Glu Ser Val Asn Ala Glu Leu
115 120 125

Lys Ala Gln Ile Glu Glu Leu Lys Asn Glu Lys Gln His Leu Ile Tyr
130 135 140

Met Leu Asn Leu His Arg Pro Thr Cys Ile Val Arg Ala Gln Asn Gly
145 150 155 160

Arg Thr Pro Glu Asp Glu Arg Asn Leu Phe Ile Gln Gln Ile Lys Glu
165 170 175

Gly Thr Leu Gln Ser
180

<210> SEQ ID NO 20

<211> LENGTH: 543

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

atgatgctte aacacccagg ccaggtctet gectcggaag tgagtgcette tgccategte 60
cectgectgt cccctectgg gtcactggtg tttgaggatt ttgctaacct gacgeccttt 120
gtcaaggaag agctgaggtt tgccatccag aacaagcacc tctgccaccg gatgtcctet 180
gegetggaat cagtcactgt cagcgacaga cccctegggg tgtccatcac aaaagccgag 240
gtagccectyg aagaagatga aaggaaaaag aggcgacgag aaagaaataa gattgcaget 300
gcaaagtgcce gaaacaagaa gaaggagaag acggagtgcc tgcagaaaga gtcggagaag 360
ctggaaagtyg tgaatgctga actgaaggcet cagattgagg agctcaagaa cgagaagcag 420
catttgatat acatgctcaa ccttcatcgg ceccacgtgta ttgtcceggge tcagaatggg 480
aggactccag aagatgagag aaacctcttt atccaacaga taaaagaagyg aacattgcag 540
agc 543

<210> SEQ ID NO 21

<211> LENGTH: 868

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

Met Ala Thr Phe Ile Ser Val Gln Leu Lys Lys Thr Ser Glu Val Asp
1 5 10 15

Leu Ala Lys Pro Leu Val Lys Phe Ile Gln Gln Thr Tyr Pro Ser Gly
20 25 30
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Gly Glu Glu Gln Ala Gln Tyr Cys Arg Ala Ala Glu Glu Leu Ser Lys
35 40 45

Leu Arg Arg Ala Ala Val Gly Arg Pro Leu Asp Lys His Glu Gly Ala
50 55 60

Leu Glu Thr Leu Leu Arg Tyr Tyr Asp Gln Ile Cys Ser Ile Glu Pro
65 70 75 80

Lys Phe Pro Phe Ser Glu Asn Gln Ile Cys Leu Thr Phe Thr Trp Lys
Asp Ala Phe Asp Lys Gly Ser Leu Phe Gly Gly Ser Val Lys Leu Ala
100 105 110

Leu Ala Ser Leu Gly Tyr Glu Lys Ser Cys Val Leu Phe Asn Cys Ala
115 120 125

Ala Leu Ala Ser Gln Ile Ala Ala Glu Gln Asn Leu Asp Asn Asp Glu
130 135 140

Gly Leu Lys Ile Ala Ala Lys His Tyr Gln Phe Ala Ser Gly Ala Phe
145 150 155 160

Leu His Ile Lys Glu Thr Val Leu Ser Ala Leu Ser Arg Glu Pro Thr
165 170 175

Val Asp Ile Ser Pro Asp Thr Val Gly Thr Leu Ser Leu Ile Met Leu
180 185 190

Ala Gln Ala Gln Glu Val Phe Phe Leu Lys Ala Thr Arg Asp Lys Met
195 200 205

Lys Asp Ala Ile Ile Ala Lys Leu Ala Asn Gln Ala Ala Asp Tyr Phe
210 215 220

Gly Asp Ala Phe Lys Gln Cys Gln Tyr Lys Asp Thr Leu Pro Lys Glu
225 230 235 240

Val Phe Pro Val Leu Ala Ala Lys His Cys Ile Met Gln Ala Asn Ala
245 250 255

Glu Tyr His Gln Ser Ile Leu Ala Lys Gln Gln Lys Lys Phe Gly Glu
260 265 270

Glu Ile Ala Arg Leu Gln His Ala Ala Glu Leu Ile Lys Thr Val Ala
275 280 285

Ser Arg Tyr Asp Glu Tyr Val Asn Val Lys Asp Phe Ser Asp Lys Ile
290 295 300

Asn Arg Ala Leu Ala Ala Ala Lys Lys Asp Asn Asp Phe Ile Tyr His
305 310 315 320

Asp Arg Val Pro Asp Leu Lys Asp Leu Asp Pro Ile Gly Lys Ala Thr
325 330 335

Leu Val Lys Ser Thr Pro Val Asn Val Pro Ile Ser Gln Lys Phe Thr
340 345 350

Asp Leu Phe Glu Lys Met Val Pro Val Ser Val Gln Gln Ser Leu Ala
355 360 365

Ala Tyr Asn Gln Arg Lys Ala Asp Leu Val Asn Arg Ser Ile Ala Gln
370 375 380

Met Arg Glu Ala Thr Thr Leu Ala Asn Gly Val Leu Ala Ser Leu Asn
385 390 395 400

Leu Pro Ala Ala Ile Glu Asp Val Ser Gly Asp Thr Val Pro Gln Ser
405 410 415

Ile Leu Thr Lys Ser Arg Ser Val Ile Glu Gln Gly Gly Ile Gln Thr
420 425 430
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Val Asp Gln Leu Ile Lys Glu Leu Pro Glu Leu Leu Gln Arg Asn Arg
435 440 445

Glu Ile Leu Asp Glu Ser Leu Arg Leu Leu Asp Glu Glu Glu Ala Thr
450 455 460

Asp Asn Asp Leu Arg Ala Lys Phe Lys Glu Arg Trp Gln Arg Thr Pro
465 470 475 480

Ser Asn Glu Leu Tyr Lys Pro Leu Arg Ala Glu Gly Thr Asn Phe Arg
485 490 495

Thr Val Leu Asp Lys Ala Val Gln Ala Asp Gly Gln Val Lys Glu Cys
500 505 510

Tyr Gln Ser His Arg Asp Thr Ile Val Leu Leu Cys Lys Pro Glu Pro
515 520 525

Glu Leu Asn Ala Ala Ile Pro Ser Ala Asn Pro Ala Lys Thr Met Gln
530 535 540

Gly Ser Glu Val Val Asn Val Leu Lys Ser Leu Leu Ser Asn Leu Asp
545 550 555 560

Glu Val Lys Lys Glu Arg Glu Gly Leu Glu Asn Asp Leu Lys Ser Val
565 570 575

Asn Phe Asp Met Thr Ser Lys Phe Leu Thr Ala Leu Ala Gln Asp Gly
580 585 590

Val Ile Asn Glu Glu Ala Leu Ser Val Thr Glu Leu Asp Arg Val Tyr
595 600 605

Gly Gly Leu Thr Thr Lys Val Gln Glu Ser Leu Lys Lys Gln Glu Gly
610 615 620

Leu Leu Lys Asn Ile Gln Val Ser His Gln Glu Phe Ser Lys Met Lys
625 630 635 640

Gln Ser Asn Asn Glu Ala Asn Leu Arg Glu Glu Val Leu Lys Asn Leu
645 650 655

Ala Thr Ala Tyr Asp Asn Phe Val Glu Leu Val Ala Asn Leu Lys Glu
660 665 670

Gly Thr Lys Phe Tyr Asn Glu Leu Thr Glu Ile Leu Val Arg Phe Gln
675 680 685

Asn Lys Cys Ser Asp Ile Val Phe Ala Arg Lys Thr Glu Arg Asp Glu
690 695 700

Leu Leu Lys Asp Leu Gln Gln Ser Ile Ala Arg Glu Pro Ser Ala Pro
705 710 715 720

Ser Ile Pro Thr Pro Ala Tyr Gln Ser Ser Pro Ala Gly Gly His Ala
725 730 735

Pro Thr Pro Pro Thr Pro Ala Pro Arg Thr Met Pro Pro Thr Lys Pro
740 745 750

Gln Pro Pro Ala Arg Pro Pro Pro Pro Val Leu Pro Ala Asn Arg Ala
755 760 765

Pro Ser Ala Thr Ala Pro Ser Pro Val Gly Ala Gly Thr Ala Ala Pro
770 775 780

Ala Pro Ser Gln Thr Pro Gly Ser Ala Pro Pro Pro Gln Ala Gln Gly
785 790 795 800

Pro Pro Tyr Pro Thr Tyr Pro Gly Tyr Pro Gly Tyr Cys Gln Met Pro
805 810 815

Met Pro Met Gly Tyr Asn Pro Tyr Ala Tyr Gly Gln Tyr Asn Met Pro
820 825 830

Tyr Pro Pro Val Tyr His Gln Ser Pro Gly Gln Ala Pro Tyr Pro Gly
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835 840 845

Pro Gln Gln Pro Ser Tyr Pro Phe Pro Gln Pro Pro Gln Gln Ser Tyr
850 855 860

Tyr Pro Gln Gln
865

<210> SEQ ID NO 22

<211> LENGTH: 2604

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

atggcgacat tcatcteggt geagctgaaa aagacctcag aggtggacct ggccaagecg 60
ctggtgaagt tcatccagca gacttaccca ageggegggg aagagcagge ccagtactge 120
cgegeggegyg aggagetcag caagetgege cgegecgeag teggtegtee getggacaag 180
cacgagggceyg cgctegagac gctectgaga tattatgatce agatttgtte tattgaacce 240
aaattcccat tttctgaaaa tcagatctge ttgacattta cectggaagga tgcetttegat 300
aaaggttcac tttttggagg ctctgtaaaa ctggetettg caagettagg atatgaaaag 360
agctgtgtgt tgttcaattg tgcagectta gectagccaaa ttgcagcaga acagaacctg 420
gataatgatg aaggattgaa aatcgctgcet aaacattacc agtttgectag tggtgecttt 480
ttacatatta aagagacggt tttatctgee ttaagtecgag agccgacegt ggacatatct 540
ccagatactyg ttgggaccct cagtcttatt atgectggcac aggctcaaga agtatttttt 600
ttaaaagcca caagagataa aatgaaagat gccatcatag ctaaattgge taatcaggcet 660
gcagattatt ttggtgatgc tttcaaacag tgtcaataca aagatactct ccccaaggag 720
gtgttcectyg tettggetge aaagcactgt atcatgcagg ccaatgetga gtaccatcag 780
tctatcctgg caaaacagca gaagaaattt ggagaagaaa ttgcaaggtt acagcatgca 840
gcagaactga ttaaaacagt ggcatctcge tatgatgaat atgttaatgt gaaggatttt 900
tctgacaaaa tcaatcgtge ccttgetgea gcaaagaagg ataatgactt catttatcat 960

gatcgagttc cagaccttaa agatctagat cctattggca aagccacact tgtgaaatct 1020
acccecggtca atgtacccat cagtcagaaa tttactgatc tgtttgagaa gatggttccce 1080
gtgtcagtac agcagtcttt ggctgcctat aatcagagga aagccgattt ggttaacaga 1140
tcaattgctc agatgagaga agccaccact ttggcaaatg gggtgctage ttcccttaat 1200
cttccagcag caattgaaga tgtgtctgga gacactgtac ctcagtctat attgactaaa 1260
tccagatcectg tgattgaaca gggaggcatc cagactgttg atcagttgat taaagaactg 1320
cctgaattac tgcaacgaaa tagagaaatc ctagatgagt cattaaggtt gttggatgaa 1380
gaagaagcaa ccgataatga tttaagagca aaatttaagg aacgttggca aaggacacca 1440
tccaatgaac tgtataagcc tttaagagca gagggaacca acttcagaac agttttagat 1500
aaagctgtgce aggcagatgg acaagtgaaa gaatgttacc agtctcatcg tgacaccatc 1560
gtgcttttgt gtaagccaga gcctgagetg aatgctgcca teccttetge taatccagea 1620
aagaccatgc agggcagtga ggttgtaaat gtcttaaaat ccttattgtc aaatcttgat 1680
gaagtaaaga aggaaagaga gggtctggag aatgacttga aatctgtgaa ttttgacatg 1740

acaagcaagt ttttgacagc cctggctcaa gatggtgtga taaatgaaga agctctttcet 1800
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gttactgaac tagatcgagt ctatggaggt cttacaacta aagtccaaga atctctaaag 1860
aaacaggagg gacttcttaa aaatattcag gtctcacatc aggaattttc aaaaatgaaa 1920
caatctaata atgaagctaa cttaagagaa gaagttttga agaatttagc tactgcatat 1980
gacaactttg ttgaacttgt agctaatttg aaggaaggca caaagtttta caatgagttg 2040
actgaaatcc tggtcaggtt ccagaacaaa tgcagtgata tagtttttgc acggaagaca 2100
gaaagagatg aactcttaaa ggacttgcaa caaagcattg ccagagaacc tagtgctcect 2160
tcaattccta cacctgcgta tcagtcectca ccagcaggag gacatgcacc aactcctceca 2220
actccagcege caagaaccat gccgcectact aagecccage ccccagcecag gcectcecacca 2280
cctgtgette cagcaaatcg agctccttcet gctactgete catctceccagt gggggcetggg 2340
actgctgege cagctccatc acaaacgect ggetcagete ctectccaca ggcgcaggga 2400
ccaccctatce ccacctatcce aggatatcct gggtattgec aaatgcccat geccatgggce 2460
tataatcctt atgcgtatgg ccagtataat atgccatatc caccagtgta tcaccagagt 2520
cctggacagg ctccatacce gggacccecag cagecttceat accecttece tcagecccca 2580
cagcagtctt actatccaca gcag 2604
<210> SEQ ID NO 23

<211> LENGTH: 215

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

Met Ala Ser Arg Gly Ala Thr Arg Pro Asn Gly Pro Asn Thr Gly Asn
1 5 10 15

Lys Ile Cys Gln Phe Lys Leu Val Leu Leu Gly Glu Ser Ala Val Gly
20 25 30

Lys Ser Ser Leu Val Leu Arg Phe Val Lys Gly Gln Phe His Glu Phe
35 40 45

Gln Glu Ser Thr Ile Gly Ala Ala Phe Leu Thr Gln Thr Val Cys Leu
50 55 60

Asp Asp Thr Thr Val Lys Phe Glu Ile Trp Asp Thr Ala Gly Gln Glu
65 70 75 80

Arg Tyr His Ser Leu Ala Pro Met Tyr Tyr Arg Gly Ala Gln Ala Ala
85 90 95

Ile Val Val Tyr Asp Ile Thr Asn Glu Glu Ser Phe Ala Arg Ala Lys
100 105 110

Asn Trp Val Lys Glu Leu Gln Arg Gln Ala Ser Pro Asn Ile Val Ile
115 120 125

Ala Leu Ser Gly Asn Lys Ala Asp Leu Ala Asn Lys Arg Ala Val Asp
130 135 140

Phe Gln Glu Ala Gln Ser Tyr Ala Asp Asp Asn Ser Leu Leu Phe Met
145 150 155 160

Glu Thr Ser Ala Lys Thr Ser Met Asn Val Asn Glu Ile Phe Met Ala
165 170 175

Ile Ala Lys Lys Leu Pro Lys Asn Glu Pro Gln Asn Pro Gly Ala Asn
180 185 190

Ser Ala Arg Gly Arg Gly Val Asp Leu Thr Glu Pro Thr Gln Pro Thr
195 200 205

Arg Asn Gln Cys Cys Ser Asn
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210 215
<210> SEQ ID NO 24
<211> LENGTH: 645
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
atggctagtce gaggcgcaac aagacccaac gggccaaata ctggaaataa aatatgccag 60
ttcaaactag tacttctggg agagtceget gttggcaaat caagectagt gettegtttt 120
gtgaaaggcce aatttcatga atttcaagag agtaccattg gggctgettt tctaacccaa 180
actgtatgte ttgatgacac tacagtaaag tttgaaatat gggatacagc tggtcaagaa 240
cgataccata gcctagcacc aatgtactac agaggagcac aagcagccat agttgtatat 300
gatatcacaa atgaggagtc ctttgcaaga gcaaaaaatt gggttaaaga acttcagagg 360
caagcaagtc ctaacattgt aatagcttta tcgggaaaca aggccgacct agcaaataaa 420
agagcagtag atttccagga agcacagtcce tatgcagatg acaatagttt attattcatg 480
gagacatccyg ctaaaacatc aatgaatgta aatgaaatat tcatggcaat agctaaaaaa 540
ttgccaaaga atgaaccaca aaatccagga gcaaattctyg ccagaggaag aggagtagac 600
cttaccgaac ccacacaacc aaccaggaat cagtgttgta gtaac 645
<210> SEQ ID NO 25
<211> LENGTH: 482
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
Met Ala Ala Val Arg Met Leu Arg Thr Trp Ser Arg Asn Ala Gly Lys
1 5 10 15
Leu Ile Cys Val Arg Tyr Phe Gln Thr Cys Gly Asn Val His Val Leu
20 25 30
Lys Pro Asn Tyr Val Cys Phe Phe Gly Tyr Pro Ser Phe Lys Tyr Ser
35 40 45
His Pro His His Phe Leu Lys Thr Thr Ala Ala Leu Arg Gly Gln Val
50 55 60
Val Gln Phe Lys Leu Ser Asp Ile Gly Glu Gly Ile Arg Glu Val Thr
65 70 75 80
Val Lys Glu Trp Tyr Val Lys Glu Gly Asp Thr Val Ser Gln Phe Asp
85 90 95
Ser Ile Cys Glu Val Gln Ser Asp Lys Ala Ser Val Thr Ile Thr Ser
100 105 110
Arg Tyr Asp Gly Val Ile Lys Lys Leu Tyr Tyr Asn Leu Asp Asp Ile
115 120 125
Ala Tyr Val Gly Lys Pro Leu Val Asp Ile Glu Thr Glu Ala Leu Lys
130 135 140
Asp Ser Glu Glu Asp Val Val Glu Thr Pro Ala Val Ser His Asp Glu
145 150 155 160
His Thr His Gln Glu Ile Lys Gly Arg Lys Thr Leu Ala Thr Pro Ala
165 170 175
Val Arg Arg Leu Ala Met Glu Asn Asn Ile Lys Leu Ser Glu Val Val
180 185 190
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Gly Ser Gly Lys Asp Gly Arg Ile Leu Lys Glu Asp Ile Leu Asn Tyr
195 200 205

Leu Glu Lys Gln Thr Gly Ala Ile Leu Pro Pro Ser Pro Lys Val Glu
210 215 220

Ile Met Pro Pro Pro Pro Lys Pro Lys Asp Met Thr Val Pro Ile Leu
225 230 235 240

Val Ser Lys Pro Pro Val Phe Thr Gly Lys Asp Lys Thr Glu Pro Ile
245 250 255

Lys Gly Phe Gln Lys Ala Met Val Lys Thr Met Ser Ala Ala Leu Lys
260 265 270

Ile Pro His Phe Gly Tyr Cys Asp Glu Ile Asp Leu Thr Glu Leu Val
275 280 285

Lys Leu Arg Glu Glu Leu Lys Pro Ile Ala Phe Ala Arg Gly Ile Lys
290 295 300

Leu Ser Phe Met Pro Phe Phe Leu Lys Ala Ala Ser Leu Gly Leu Leu
305 310 315 320

Gln Phe Pro Ile Leu Asn Ala Ser Val Asp Glu Asn Cys Gln Asn Ile
325 330 335

Thr Tyr Lys Ala Ser His Asn Ile Gly Ile Ala Met Asp Thr Glu Gln
340 345 350

Gly Leu Ile Val Pro Asn Val Lys Asn Val Gln Ile Cys Ser Ile Phe
355 360 365

Asp Ile Ala Thr Glu Leu Asn Arg Leu Gln Lys Leu Gly Ser Val Gly
370 375 380

Gln Leu Ser Thr Thr Asp Leu Thr Gly Gly Thr Phe Thr Leu Ser Asn
385 390 395 400

Ile Gly Ser Ile Gly Gly Thr Phe Ala Lys Pro Val Ile Met Pro Pro
405 410 415

Glu Val Ala Ile Gly Ala Leu Gly Ser Ile Lys Ala Ile Pro Arg Phe
420 425 430

Asn Gln Lys Gly Glu Val Tyr Lys Ala Gln Ile Met Asn Val Ser Trp
435 440 445

Ser Ala Asp His Arg Val Ile Asp Gly Ala Thr Met Ser Arg Phe Ser
450 455 460

Asn Leu Trp Lys Ser Tyr Leu Glu Asn Pro Ala Phe Met Leu Leu Asp
465 470 475 480

Leu Lys

<210> SEQ ID NO 26

<211> LENGTH: 1446

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

atggctgcag tccgtatgcet gagaacctgg agcaggaatyg cggggaaget gatttgtgtt 60
cgctattttc aaacatgtgg taatgttcat gttttgaagc caaattatgt gtgtttettt 120
ggttatcctt cattcaagta tagtcatcca catcacttcce tgaaaacaac tgctgctcete 180
cgtggacagg ttgttcagtt caagctctca gacattggag aagggattag agaagtaact 240
gttaaagaat ggtatgtaaa agaaggagat acagtgtctc agtttgatag catctgtgaa 300

gttcaaagtyg ataaagcttc tgttaccatc actagtcegtt atgatggagt cattaaaaaa 360
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ctctattata atctagacga tattgcctat gtggggaage cattagtaga catagaaacg 420
gaagctttaa aagattcaga agaagatgtt gttgaaactc ctgcagtgtc tcatgatgaa 480
catacacacc aagagataaa gggccgaaaa acactggcaa ctectgcagt tcgeegtcetg 540
gcaatggaaa acaatattaa gctgagtgaa gttgttggct caggaaaaga tggcagaata 600
cttaaagaag atatcctcaa ctatttggaa aagcagacag gagctatatt gcctecttca 660
cccaaagttyg aaattatgcc acctccacca aagccaaaag acatgactgt tcctatacta 720
gtatcaaaac ctccggtatt cacaggcaaa gacaaaacag aacccataaa aggctttcaa 780
aaagcaatgg tcaagactat gtctgcagcec ctgaagatac ctcattttgg ttattgtgat 840
gagattgacc ttactgaact ggttaagctc cgagaagaat taaaacccat tgcatttget 900
cgtggaatta aactctcctt tatgecttte ttcttaaagg ctgcttcecctt gggattacta 960

cagtttccta teccttaacge ttectgtggat gaaaactgcc agaatataac atataaggcet 1020
tctcataaca ttgggatagc aatggatact gagcagggtt tgattgtccce taatgtgaaa 1080
aatgttcaga tctgctctat atttgacatc gccactgaac tgaaccgcct ccagaaattg 1140
ggctectgtgg gtcagctcag caccactgat cttacaggag gaacatttac tctttccaac 1200
attggatcaa ttggtggtac ctttgccaaa ccagtgataa tgccacctga agtagccatt 1260
ggggcccttyg gatcaattaa ggccattcce cgatttaacc agaaaggaga agtatataag 1320
gcacagataa tgaatgtgag ctggtcagct gatcacagag ttattgatgg tgctacaatg 1380
tcacgcttect ccaatttgtg gaaatcctat ttagaaaacc cagcttttat gctactagat 1440
ctgaaa 1446
<210> SEQ ID NO 27

<211> LENGTH: 473

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

Met Ala Gln Leu Glu Gly Tyr Tyr Phe Ser Ala Ala Leu Ser Cys Thr
1 5 10 15

Phe Leu Val Ser Cys Leu Leu Phe Ser Ala Phe Ser Arg Ala Leu Arg
20 25 30

Glu Pro Tyr Met Asp Glu Ile Phe His Leu Pro Gln Ala Gln Arg Tyr
35 40 45

Cys Glu Gly His Phe Ser Leu Ser Gln Trp Asp Pro Met Ile Thr Thr
50 55 60

Leu Pro Gly Leu Tyr Leu Val Ser Ile Gly Val Ile Lys Pro Ala Ile
65 70 75 80

Trp Ile Phe Gly Trp Ser Glu His Val Val Cys Ser Ile Gly Met Leu
85 90 95

Arg Phe Val Asn Leu Leu Phe Ser Val Gly Asn Phe Tyr Leu Leu Tyr
100 105 110

Leu Leu Phe Cys Lys Val Gln Pro Arg Asn Lys Ala Ala Ser Ser Ile
115 120 125

Gln Arg Val Leu Ser Thr Leu Thr Leu Ala Val Phe Pro Thr Leu Tyr
130 135 140

Phe Phe Asn Phe Leu Tyr Tyr Thr Glu Ala Gly Ser Met Phe Phe Thr
145 150 155 160
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Leu Phe Ala Tyr Leu Met Cys Leu Tyr Gly Asn His Lys Thr Ser Ala
165 170 175

Phe Leu Gly Phe Cys Gly Phe Met Phe Arg Gln Thr Asn Ile Ile Trp
180 185 190

Ala Val Phe Cys Ala Gly Asn Val Ile Ala Gln Lys Leu Thr Glu Ala
195 200 205

Trp Lys Thr Glu Leu Gln Lys Lys Glu Asp Arg Leu Pro Pro Ile Lys
210 215 220

Gly Pro Phe Ala Glu Phe Arg Lys Ile Leu Gln Phe Leu Leu Ala Tyr
225 230 235 240

Ser Met Ser Phe Lys Asn Leu Ser Met Leu Leu Leu Leu Thr Trp Pro
245 250 255

Tyr Ile Leu Leu Gly Phe Leu Phe Cys Ala Phe Val Val Val Asn Gly
260 265 270

Gly Ile Val Ile Gly Asp Arg Ser Ser His Glu Ala Cys Leu His Phe
275 280 285

Pro Gln Leu Phe Tyr Phe Phe Ser Phe Thr Leu Phe Phe Ser Phe Pro
290 295 300

His Leu Leu Ser Pro Ser Lys Ile Lys Thr Phe Leu Ser Leu Val Trp
305 310 315 320

Lys Arg Arg Ile Leu Phe Phe Val Val Thr Leu Val Ser Val Phe Leu
325 330 335

Val Trp Lys Phe Thr Tyr Ala His Lys Tyr Leu Leu Ala Asp Asn Arg
340 345 350

His Tyr Thr Phe Tyr Val Trp Lys Arg Val Phe Gln Arg Tyr Glu Thr
355 360 365

Val Lys Tyr Leu Leu Val Pro Ala Tyr Ile Phe Ala Gly Trp Ser Ile
370 375 380

Ala Asp Ser Leu Lys Ser Lys Ser Ile Phe Trp Asn Leu Met Phe Phe
385 390 395 400

Ile Cys Leu Phe Thr Val Ile Val Pro Gln Lys Leu Leu Glu Phe Arg
405 410 415

Tyr Phe Ile Leu Pro Tyr Val Ile Tyr Arg Leu Asn Ile Pro Leu Pro
420 425 430

Pro Thr Ser Arg Leu Ile Cys Glu Leu Ser Cys Tyr Ala Val Val Asn
435 440 445

Phe Ile Thr Phe Phe Ile Phe Leu Asn Lys Thr Phe Gln Trp Pro Asn
450 455 460

Ser Gln Asp Ile Gln Arg Phe Met Trp
465 470

<210> SEQ ID NO 28

<211> LENGTH: 1419

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

atggcgcage tggaaggtta ctatttecteg gecgecttga getgtacett tttagtatcce 60
tgcctectet teteegectt cagecgggeg ttgcgagage cctacatgga cgagatctte 120
cacctgecte aggcgecageg ctactgtgag ggecatttet cecttteeca gtgggatccce 180

atgattacta cattacctgg cttgtacctg gtgtcaattg gagtgatcaa acctgccatt 240
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tggatctttg gatggtctga acatgttgtc tgctccattg ggatgctcag atttgttaat 300
cttctettca gtgttggcaa cttctattta ctatatttge ttttctgcaa ggtacaaccce 360
agaaacaagg ctgcctcaag tatccagaga gtcttgtcaa cattaacact agcagtattt 420
ccaacacttt atttttttaa cttcctttat tatacagaag caggatctat gttttttact 480
ctttttgegt atttgatgtg tcectttatgga aatcataaaa cttcagcctt ccttggattt 540
tgtggettca tgttteggca aacaaatatc atctgggetyg tettetgtge aggaaatgte 600
attgcacaaa agttaacgga ggcttggaaa actgagctac aaaagaagga agacagactt 660
ccacctatta aaggaccatt tgcagaattc agaaaaattc ttcagtttet tttggettat 720
tccatgtect ttaaaaactt gagtatgctt ttgcecttetga cttggecccta catccttcetg 780
ggatttctgt tttgtgcttt tgtagtagtt aatggtggaa ttgttattgg cgatcggagt 840
agtcatgaag cctgtcttca ttttcecctcaa ctattctact ttttttcatt tactctettt 900
ttttecettte ctcatctect gtectectage aaaattaaga cttttecttte cttagtttgg 960

aaacgtagaa ttctgttttt tgtggttacc ttagtctcectg tgtttttagt ttggaaattce 1020
acttatgctc ataaatactt gctagcagac aatagacatt atactttcta tgtgtggaaa 1080
agagtttttc aaagatatga aactgtaaaa tatttgttag ttccagccta tatatttget 1140
ggttggagta tagctgactc attgaaatca aagtcaattt tttggaattt aatgtttttce 1200
atatgcttgt tcactgttat agttcctcag aaactgctgg aatttcgtta cttcatttta 1260
ccttatgtca tttataggct taacatacct ctgecctceccca catccagact catttgtgaa 1320
ctgagctgct atgcagttgt taatttcata acttttttca tctttctgaa caagactttt 1380
cagtggccaa atagtcagga cattcaaagg tttatgtgg 1419
<210> SEQ ID NO 29

<211> LENGTH: 440

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

Met Gly Ser Ser His Leu Leu Asn Lys Gly Leu Pro Leu Gly Val Arg
1 5 10 15

Pro Pro Ile Met Asn Gly Pro Leu His Pro Arg Pro Leu Val Ala Leu
20 25 30

Leu Asp Gly Arg Asp Cys Thr Val Glu Met Pro Ile Leu Lys Asp Val

Ala Thr Val Ala Phe Cys Asp Ala Gln Ser Thr Gln Glu Ile His Glu
50 55 60

Lys Val Leu Asn Glu Ala Val Gly Ala Leu Met Tyr His Thr Ile Thr
65 70 75 80

Leu Thr Arg Glu Asp Leu Glu Lys Phe Lys Ala Leu Arg Ile Ile Val
85 90 95

Arg Ile Gly Ser Gly Phe Asp Asn Ile Asp Ile Lys Ser Ala Gly Asp
100 105 110

Leu Gly Ile Ala Val Cys Asn Val Pro Ala Ala Ser Val Glu Glu Thr
115 120 125

Ala Asp Ser Thr Leu Cys His Ile Leu Asn Leu Tyr Arg Arg Ala Thr
130 135 140

Trp Leu His Gln Ala Leu Arg Glu Gly Thr Arg Val Gln Ser Val Glu
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145 150 155 160

Gln Ile Arg Glu Val Ala Ser Gly Ala Ala Arg Ile Arg Gly Glu Thr
165 170 175

Leu Gly Ile Ile Gly Leu Gly Arg Val Gly Gln Ala Val Ala Leu Arg
180 185 190

Ala Lys Ala Phe Gly Phe Asn Val Leu Phe Tyr Asp Pro Tyr Leu Ser
195 200 205

Asp Gly Val Glu Arg Ala Leu Gly Leu Gln Arg Val Ser Thr Leu Gln
210 215 220

Asp Leu Leu Phe His Ser Asp Cys Val Thr Leu His Cys Gly Leu Asn
225 230 235 240

Glu His Asn His His Leu Ile Asn Asp Phe Thr Val Lys Gln Met Arg
245 250 255

Gln Gly Ala Phe Leu Val Asn Thr Ala Arg Gly Gly Leu Val Asp Glu
260 265 270

Lys Ala Leu Ala Gln Ala Leu Lys Glu Gly Arg Ile Arg Gly Ala Ala
275 280 285

Leu Asp Val His Glu Ser Glu Pro Phe Ser Phe Ser Gln Gly Pro Leu
290 295 300

Lys Asp Ala Pro Asn Leu Ile Cys Thr Pro His Ala Ala Trp Tyr Ser
305 310 315 320

Glu Gln Ala Ser Ile Glu Met Arg Glu Glu Ala Ala Arg Glu Ile Arg
325 330 335

Arg Ala Ile Thr Gly Arg Ile Pro Asp Ser Leu Lys Asn Cys Val Asn
340 345 350

Lys Asp His Leu Thr Ala Ala Thr His Trp Ala Ser Met Asp Pro Ala
355 360 365

Val Val His Pro Glu Leu Asn Gly Ala Ala Tyr Arg Tyr Pro Pro Gly
370 375 380

Val Val Gly Val Ala Pro Thr Gly Ile Pro Ala Ala Val Glu Gly Ile
385 390 395 400

Val Pro Ser Ala Met Ser Leu Ser His Gly Leu Pro Pro Val Ala His
405 410 415

Pro Pro His Ala Pro Ser Pro Gly Gln Thr Val Lys Pro Glu Ala Asp
420 425 430

Arg Asp His Ala Ser Asp Gln Leu
435 440

<210> SEQ ID NO 30

<211> LENGTH: 1320

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

atgggcagcet cgcacttget caacaaggge ctgeegettg gegtcegace tccgatcatg 60
aacgggeccece tgcaccegeg gecectggtyg geattgetgg atggeeggga ctgcacagtg 120
gagatgccca tcctgaagga cgtggecact gtggecttet gegacgegea gtecacgeag 180
gagatccatyg agaaggtcct gaacgaggcet gtgggggecce tgatgtacca caccatcact 240
ctcaccaggg aggacctgga gaagttcaaa geectcegea tcatcgtecg gattggcagt 300

ggttttgaca acatcgacat caagtcggee ggggatttag gecattgeegt ctgcaacgtg 360
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ccegeggegt ctgtggagga gacggecgac tcgacgetgt gecacatect gaacctgtac 420
cggegggeca cctggetgea ccaggegetyg cgggagggea cacgagteca gagegtcegag 480
cagatccgeg aggtggegte cggegetgee aggatcegeg gggagaccett gggcatcate 540

ggacttggte gegtggggca ggcagtggeyg ctgcgggeca aggecttegyg cttcaacgtg 600

ctcttetacyg acccttactt gteggatgge gtggageggg cgetgggget gcagegtgte 660
agcaccctge aggacctget cttecacage gactgegtga cectgecactyg cggectcaac 720
gagcacaacc accacctcat caacgacttce accgtcaage agatgagaca aggggecttce 780

ctggtgaaca cagccegggg tggcctggtyg gatgagaagyg cgctggcecca ggccectgaag 840
gagggccegga tceegeggege ggccectggat gtgcacgagt cggaaccctt cagetttage 900
cagggcccte tgaaggatgce acccaaccte atctgcacce cccatgetge atggtacage 960
gagcaggcat ccatcgagat gcgagaggag gcggcacggg agatccgcag agccatcaca 1020
ggceggatee cagacagcct gaagaactgt gtcaacaagg accatctgac agcecgccacce 1080
cactgggcca gcatggacce cgccgtegtg caccctgage tcaatggggce tgcctatagg 1140
taccctecgg gegtggtggg cgtggceccce actggcatcce cagctgctgt ggaaggtatce 1200
gteecccageyg ccatgtccect gtceccacgge ctgcceectyg tggcccacce gecccacgec 1260
ccttetectyg gccaaaccgt caagcccgag geggatagag accacgccag tgaccagttg 1320
<210> SEQ ID NO 31

<211> LENGTH: 317

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

Met Tyr Asn Met Met Glu Thr Glu Leu Lys Pro Pro Gly Pro Gln Gln
1 5 10 15

Thr Ser Gly Gly Gly Gly Gly Asn Ser Thr Ala Ala Ala Ala Gly Gly
20 25 30

Asn Gln Lys Asn Ser Pro Asp Arg Val Lys Arg Pro Met Asn Ala Phe
35 40 45

Met Val Trp Ser Arg Gly Gln Arg Arg Lys Met Ala Gln Glu Asn Pro
50 55 60

Lys Met His Asn Ser Glu Ile Ser Lys Arg Leu Gly Ala Glu Trp Lys
65 70 75 80

Leu Leu Ser Glu Thr Glu Lys Arg Pro Phe Ile Asp Glu Ala Lys Arg
85 90 95

Leu Arg Ala Leu His Met Lys Glu His Pro Asp Tyr Lys Tyr Arg Pro
100 105 110

Arg Arg Lys Thr Lys Thr Leu Met Lys Lys Asp Lys Tyr Thr Leu Pro
115 120 125

Gly Gly Leu Leu Ala Pro Gly Gly Asn Ser Met Ala Ser Gly Val Gly
130 135 140

Val Gly Ala Gly Leu Gly Ala Gly Val Asn Gln Arg Met Asp Ser Tyr
145 150 155 160

Ala His Met Asn Gly Trp Ser Asn Gly Ser Tyr Ser Met Met Gln Asp
165 170 175

Gln Leu Gly Tyr Pro Gln His Pro Gly Leu Asn Ala His Gly Ala Ala
180 185 190
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Gln Met Gln Pro Met His Arg Tyr Asp Val Ser Ala Leu Gln Tyr Asn
195 200 205

Ser Met Thr Ser Ser Gln Thr Tyr Met Asn Gly Ser Pro Thr Tyr Ser
210 215 220

Met Ser Tyr Ser Gln Gln Gly Thr Pro Gly Met Ala Leu Gly Ser Met
225 230 235 240

Gly Ser Val Val Lys Ser Glu Ala Ser Ser Ser Pro Pro Val Val Thr
245 250 255

Ser Ser Ser His Ser Arg Ala Pro Cys Gln Ala Gly Asp Leu Arg Asp
260 265 270

Met Ile Ser Met Tyr Leu Pro Gly Ala Glu Val Pro Glu Pro Ala Ala
275 280 285

Pro Ser Arg Leu His Met Ser Gln His Tyr Gln Ser Gly Pro Val Pro
290 295 300

Gly Thr Ala Ile Asn Gly Thr Leu Pro Leu Ser His Met
305 310 315

<210> SEQ ID NO 32

<211> LENGTH: 951

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

atgtacaaca tgatggagac ggagctgaag ccgeegggece cgcagcaaac ttegggggge 60
ggeggeggea actccaccge ggeggeggeo ggcggcaace agaaaaacag cccggacage 120
gtcaagcgge ccatgaatge cttcatggtyg tggtcccegeg ggcageggeyg caagatggec 180
caggagaacc ccaagatgca caactcggag atcagcaage gectgggege cgagtggaaa 240
cttttgtegyg agacggagaa geggccgtte atcgacgagg ctaagegget gegagegetg 300
cacatgaagg agcacccgga ttataaatac cggcccegge ggaaaaccaa gacgctcatg 360
aagaaggata agtacacgct geceggeggg ctgctggece ceggeggcaa tagcatggeg 420

agcggggteg gggtgggege cggectggge gegggegtga accagegeat ggacagttac 480

gegcacatga acggcetggag caacggcage tacagcatga tgcaggacca getgggetac 540
ccgcageace cgggectcaa tgegcacgge gcagegeaga tgcageccat gcaccgetac 600
gacgtgageg ccctgcagta caactccatyg accagctcege agacctacat gaacggeteg 660
cccacctaca gcatgtecta ctegecageag ggcaccectg geatggetcet tggcetcecatg 720
ggtteggtgyg tcaagtccga ggccagetce agecccectg tggttaccte ttecteccac 780
tccagggege cctgecagge cggggaccte cgggacatga tcagcatgta tcetceccegge 840
gecgaggtge cggaacccge cgcccccage agacttcaca tgtcccagea ctaccagage 900
ggcceggtge ceggcacgge cattaacgge acactgecce tctcacacat g 951

<210> SEQ ID NO 33

<211> LENGTH: 264

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

Met Leu Ser His Asn Thr Met Met Lys Gln Arg Lys Gln Gln Ala Thr
1 5 10 15

Ala Ile Met Lys Glu Val His Gly Asn Asp Val Asp Gly Met Asp Leu
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20 25 30

Gly Lys Lys Val Ser Ile Pro Arg Asp Ile Met Leu Glu Glu Leu Ser
35 40 45

His Leu Ser Asn Arg Gly Ala Arg Leu Phe Lys Met Arg Gln Arg Arg
50 55 60

Ser Asp Lys Tyr Thr Phe Glu Asn Phe Gln Tyr Gln Ser Arg Ala Gln
Ile Asn His Ser Ile Ala Met Gln Asn Gly Lys Val Asp Gly Ser Asn
85 90 95

Leu Glu Gly Gly Ser Gln Gln Ala Pro Leu Thr Pro Pro Asn Thr Pro
100 105 110

Asp Pro Arg Ser Pro Pro Asn Pro Asp Asn Ile Ala Pro Gly Tyr Ser
115 120 125

Gly Pro Leu Lys Glu Ile Pro Pro Glu Lys Phe Asn Thr Thr Ala Val
130 135 140

Pro Lys Tyr Tyr Gln Ser Pro Trp Glu Gln Ala Ile Ser Asn Asp Pro
145 150 155 160

Glu Leu Leu Glu Ala Leu Tyr Pro Lys Leu Phe Lys Pro Glu Gly Lys
165 170 175

Ala Glu Leu Pro Asp Tyr Arg Ser Phe Asn Arg Val Ala Thr Pro Phe
180 185 190

Gly Gly Phe Glu Lys Ala Ser Arg Met Val Lys Phe Lys Val Pro Asp
195 200 205

Phe Glu Leu Leu Leu Leu Thr Asp Pro Arg Phe Met Ser Phe Val Asn
210 215 220

Pro Leu Ser Gly Arg Arg Ser Phe Asn Arg Thr Pro Lys Gly Trp Ile
225 230 235 240

Ser Glu Asn Ile Pro Ile Val Ile Thr Thr Glu Pro Thr Asp Asp Thr
245 250 255

Thr Val Pro Glu Ser Glu Asp Leu
260

<210> SEQ ID NO 34

<211> LENGTH: 792

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

atgctatcac ataatactat gatgaagcag agaaaacagc aagcaacagce catcatgaag 60
gaagtccatyg gaaatgatgt tgatggcatyg gacctgggca aaaaggtcag catccccaga 120
gacatcatgt tggaagaatt atcccatcte agtaaccgtg gtgccagget atttaagatg 180
cgtcaaagaa gatctgacaa atacacattt gaaaatttec agtatcaatce tagagcacaa 240
ataaatcaca gtattgctat gcagaatggg aaagtggatg gaagtaactt ggaaggtggt 300
tcgcagcaag cccccttgac tectcccaac accccagatce cacgaagece tccaaatcca 360
gacaacattg ctccaggata ttctggacca ctgaaggaaa ttcctectga aaaattcaac 420
accacagctyg tccctaagta ctatcaatct ccctgggaac aagecattag caatgatcceg 480
gagcttttag aggctttata tcctaaactt ttcaagectg aaggaaaggce agaactgect 540
gattacagga gctttaacag ggttgccaca ccatttggag gttttgaaaa agcatcaaga 600

atggttaaat ttaaagttcc agattttgag ctactattge taacagatce caggtttatg 660
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tcctttgtca atccecttte tggcagacgg tcctttaata ggactectaa gggatggata

tctgagaata ttectatagt gataacaacce gaacctacag atgataccac tgtaccagaa

tcagaagacc ta

<210> SEQ ID NO 35

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35

Met Ser Phe Phe Gln Leu Leu Met
1 5

Val Val Phe Met Thr Val Ala Ala
20

Tyr Ser Leu Trp Lys Thr Asp Val
35 40

Glu Pro Trp Glu Thr Val Asp Pro
50 55

Ile Asn Gln Gln Trp Lys Pro Ile
65 70

Val Thr Lys

<210> SEQ ID NO 36

<211> LENGTH: 249

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36

atgagetttt tccaactcct gatgaaaagg
actgtggcegg cgggtggage ctcatcttte
atccttgatce gaaaaaaaaa tccagaacct
aagcttataa caatcaacca acaatggaaa
gtgaccaaa

<210> SEQ ID NO 37

<211> LENGTH: 653

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

Met Ala Ala Ala Ala Ala Ser His
1 5

Val Leu Glu Cys Pro Ile Cys Met
20

Arg Pro Lys Leu Leu His Cys Gly
35 40

Glu Lys Leu Leu Ala Ser Ser Ile
Ser Lys Ile Thr Arg Ile Thr Ser
65 70

Thr Val Leu Lys Ile Ile Asp Thr
85

Lys Arg Lys
10

Gly Gly Ala
25

Ile Leu Asp

Thr Val Pro

Glu Glu Leu
75

aaggaactca
getgtgtatt
tgggaaactg

cccattgaag

Leu Asn Leu
10

Glu Ser Phe
25

His Thr Ile

Asn Gly Val

Leu Thr Gln
75

Ala Gly Leu
90

Glu Leu Ile Pro Leu
15

Ser Ser Phe Ala Val
30

Arg Lys Lys Asn Pro
45

Gln Lys Leu Ile Thr
60

Gln Asn Val Gln Arg
80

ttcecttggt ggtgttcatg
ctctttggaa aaccgatgtyg
tggaccctac tgtacctcaa

agttgcaaaa tgtccaaagg

Asp Ala Leu Arg Glu
15

Thr Glu Glu Gln Leu
30

Cys Arg Gln Cys Leu
45

Arg Cys Pro Phe Cys
60

Leu Thr Asp Asn Leu
80

Ser Glu Ala Val Gly
95

720

780

792

60

120

180

240

249
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Leu Leu Met Cys Arg Ser Cys Gly Arg Arg Leu Pro Arg Gln Phe Cys
100 105 110

Arg Ser Cys Gly Leu Val Leu Cys Glu Pro Cys Arg Glu Ala Asp His
115 120 125

Gln Pro Pro Gly His Cys Thr Leu Pro Val Lys Glu Ala Ala Glu Glu
130 135 140

Arg Arg Arg Asp Phe Gly Glu Lys Leu Thr Arg Leu Arg Glu Leu Met
145 150 155 160

Gly Glu Leu Gln Arg Arg Lys Ala Ala Leu Glu Gly Val Ser Lys Asp
165 170 175

Leu Gln Ala Arg Tyr Lys Ala Val Leu Gln Glu Tyr Gly His Glu Glu
180 185 190

Arg Arg Val Gln Asp Glu Leu Ala Arg Ser Arg Lys Phe Phe Thr Gly
195 200 205

Ser Leu Ala Glu Val Glu Lys Ser Asn Ser Gln Val Val Glu Glu Gln
210 215 220

Ser Tyr Leu Leu Asn Ile Ala Glu Val Gln Ala Val Ser Arg Cys Asp
225 230 235 240

Tyr Phe Leu Ala Lys Ile Lys Gln Ala Asp Val Ala Leu Leu Glu Glu
245 250 255

Thr Ala Asp Glu Glu Glu Pro Glu Leu Thr Ala Ser Leu Pro Arg Glu
260 265 270

Leu Thr Leu Gln Asp Val Glu Leu Leu Lys Val Gly His Val Gly Pro
275 280 285

Leu Gln Ile Gly Gln Ala Val Lys Lys Pro Arg Thr Val Asn Val Glu
290 295 300

Asp Ser Trp Ala Met Glu Ala Thr Ala Ser Ala Ala Ser Thr Ser Val
305 310 315 320

Thr Phe Arg Glu Met Asp Met Ser Pro Glu Glu Val Val Ala Ser Pro
325 330 335

Arg Ala Ser Pro Ala Lys Gln Arg Gly Pro Glu Ala Ala Ser Asn Ile
340 345 350

Gln Gln Cys Leu Phe Leu Lys Lys Met Gly Ala Lys Gly Ser Thr Pro
355 360 365

Gly Met Phe Asn Leu Pro Val Ser Leu Tyr Val Thr Ser Gln Gly Glu
370 375 380

Val Leu Val Ala Asp Arg Gly Asn Tyr Arg Ile Gln Val Phe Thr Arg
385 390 395 400

Lys Gly Phe Leu Lys Glu Ile Arg Arg Ser Pro Ser Gly Ile Asp Ser
405 410 415

Phe Val Leu Ser Phe Leu Gly Ala Asp Leu Pro Asn Leu Thr Pro Leu
420 425 430

Ser Val Ala Met Asn Cys Gln Gly Leu Ile Gly Val Thr Asp Ser Tyr
435 440 445

Asp Asn Ser Leu Lys Val Tyr Thr Leu Asp Gly His Cys Val Ala Cys
450 455 460

His Arg Ser Gln Leu Ser Lys Pro Trp Gly Ile Thr Ala Leu Pro Ser
465 470 475 480

Gly Gln Phe Val Val Thr Asp Val Glu Gly Gly Lys Leu Trp Cys Phe
485 490 495

Thr Val Asp Arg Gly Ser Gly Val Val Lys Tyr Ser Cys Leu Cys Ser
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500 505 510

Ala Val Arg Pro Lys Phe Val Thr Cys Asp Ala Glu Gly Thr Val Tyr
515 520 525

Phe Thr Gln Gly Leu Gly Leu Asn Leu Glu Asn Arg Gln Asn Glu His
530 535 540

His Leu Glu Gly Gly Phe Ser Ile Gly Ser Val Gly Pro Asp Gly Gln
545 550 555 560

Leu Gly Arg Gln Ile Ser His Phe Phe Ser Glu Asn Glu Asp Phe Arg
565 570 575

Cys Ile Ala Gly Met Cys Val Asp Ala Arg Gly Asp Leu Ile Val Ala
580 585 590

Asp Ser Ser Arg Lys Glu Ile Leu His Phe Pro Lys Gly Gly Gly Tyr
595 600 605

Ser Val Leu Ile Arg Glu Gly Leu Thr Cys Pro Val Gly Ile Ala Leu
610 615 620

Thr Pro Lys Gly Gln Leu Leu Val Leu Asp Cys Trp Asp His Cys Ile
625 630 635 640

Lys Ile Tyr Ser Tyr His Leu Arg Arg Tyr Ser Thr Pro
645 650

<210> SEQ ID NO 38

<211> LENGTH: 1959

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

atggctgcag cagcagcette tcacctgaac ctggatgece tecgggaagt gctagaatge 60
cccatetgea tggagtectt cacagaagag cagctgegte ccaagettcet gcactgtgge 120
cataccatct gecegecagtg cctggagaag ctattggeca gtagcatcaa tggtgtcecege 180
tgtccectttt gcagcaagat tacccgcata accagcettga cccagetgac agacaatctg 240
acagtgctaa agatcattga tacagctggg ctcagegagg ctgtgggget getcatgtgt 300
cggtectgtyg ggeggegtet gecccggeaa ttetgecgga getgtggttt ggtgttatgt 360
gagcectgee gggaggcaga ccatcagect cctggecact gtacactcecce tgtcaaagaa 420
gecagctgagg ageggcegteg ggactttgga gagaagttaa ctegtcetgeg ggaacttatg 480

ggggagctge ageggcggaa ggcagecttyg gaaggtgtcet ccaaggacct tcaggcaagg 540

tataaagcag ttctecagga gtatgggeat gaggagegea gggtccagga tgagetgget 600
cgctetegga agttettecac aggetetttyg getgaagttg agaagtccaa tagtcaagtg 660
gtagaggagc agagttacct gcttaacatt gcagaggtge aggctgtgte tegetgtgac 720
tacttcctgg ccaagatcaa gcaggcagat gtagcactac tggaggagac agctgatgag 780
gaggagccag agctcactge cagettgect cgggagctca cectgcaaga tgtggagetce 840
cttaaggtag gtcatgttgg ccccectecaa attggacaag ctgttaagaa gcccceggaca 900
gttaacgtgg aagattcctg ggccatggag gccacagegt ctgctgecte tacctetgtt 960

acttttagag agatggacat gagcccggag gaagtggttg ccagccctag ggcctcacct 1020

gctaaacagce ggggtcctga ggcagcectcecce aatatccage agtgectett tctcaagaag 1080

atgggggcca aaggcagcac tccaggaatg ttcaatcttce cagtcagtcet ctacgtgacce 1140

agtcaaggtg aagtactagt cgctgaccgt ggtaactatc gtatacaagt ctttacccgce 1200
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aaaggctttt tgaaggaaat ccgccgcagce cccagtggca ttgatagctt tgtgctaagce 1260
ttecttgggg cagatctacce caacctcact cctectctcecag tggcaatgaa ctgccagggg 1320
ctgattggtg tgactgacag ctatgataac tccctcaagg tatatacctt ggatggccac 1380
tgcgtggect gtcacaggag ccagctgagce aaaccatggg gtatcacagce cttgccatct 1440
ggccagtttyg tagtaaccga tgtggaaggt ggaaagcttt ggtgtttcac agttgatcga 1500
ggatcagggg tggtcaaata cagctgccta tgtagtgctg tgcggcccaa atttgtcacce 1560
tgtgatgctg agggcaccgt ctacttcacc cagggcttag gecctcaatct ggagaatcgg 1620
cagaatgagc accacctgga gggtggcttt tccattgget ctgtaggccce tgatgggcag 1680
ctgggtegece agattagcca cttettetceg gagaatgagg atttccgcectg cattgctggce 1740
atgtgtgtgg atgctcgtgg tgatctcatc gtggctgaca gtagtcgcaa ggaaattctce 1800
cattttecta agggtggggg ctatagtgtce cttattcgag agggacttac ctgtcceggtg 1860
ggcatagccec taactcctaa ggggcagcetg ctggtcecttgg actgttggga tcattgcatce 1920
aagatctaca gctaccatct gagaagatat tccacccca 1959
<210> SEQ ID NO 39

<211> LENGTH: 445

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

Met Ala Glu Tyr Asp Leu Thr Thr Arg Ile Ala His Phe Leu Asp Arg
1 5 10 15

His Leu Val Phe Pro Leu Leu Glu Phe Leu Ser Val Lys Glu Ile Tyr
20 25 30

Asn Glu Lys Glu Leu Leu Gln Gly Lys Leu Asp Leu Leu Ser Asp Thr
35 40 45

Asn Met Val Asp Phe Ala Met Asp Val Tyr Lys Asn Leu Tyr Ser Asp
50 55 60

Asp Ile Pro His Ala Leu Arg Glu Lys Arg Thr Thr Val Val Ala Gln
65 70 75 80

Leu Lys Gln Leu Gln Ala Glu Thr Glu Pro Ile Val Lys Met Phe Glu
85 90 95

Asp Pro Glu Thr Thr Arg Gln Met Gln Ser Thr Arg Asp Gly Arg Met
100 105 110

Leu Phe Asp Tyr Leu Ala Asp Lys His Gly Phe Arg Gln Glu Tyr Leu
115 120 125

Asp Thr Leu Tyr Arg Tyr Ala Lys Phe Gln Tyr Glu Cys Gly Asn Tyr
130 135 140

Ser Gly Ala Ala Glu Tyr Leu Tyr Phe Phe Arg Val Leu Val Pro Ala
145 150 155 160

Thr Asp Arg Asn Ala Leu Ser Ser Leu Trp Gly Lys Leu Ala Ser Glu
165 170 175

Ile Leu Met Gln Asn Trp Asp Ala Ala Met Glu Asp Leu Thr Arg Leu
180 185 190

Lys Glu Thr Ile Asp Asn Asn Ser Val Ser Ser Pro Leu Gln Ser Leu
195 200 205

Gln Gln Arg Thr Trp Leu Ile His Trp Ser Leu Phe Val Phe Phe Asn
210 215 220
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His Pro Lys Gly Arg Asp Asn Ile Ile Asp Leu Phe Leu Tyr Gln Pro
225 230 235 240

Gln Tyr Leu Asn Ala Ile Gln Thr Met Cys Pro His Ile Leu Arg Tyr
245 250 255

Leu Thr Thr Ala Val Ile Thr Asn Lys Asp Val Arg Lys Arg Arg Gln
260 265 270

Val Leu Lys Asp Leu Val Lys Val Ile Gln Gln Glu Ser Tyr Thr Tyr
275 280 285

Lys Asp Pro Ile Thr Glu Phe Val Glu Cys Leu Tyr Val Asn Phe Asp
290 295 300

Phe Asp Gly Ala Gln Lys Lys Leu Arg Glu Cys Glu Ser Val Leu Val
305 310 315 320

Asn Asp Phe Phe Leu Val Ala Cys Leu Glu Asp Phe Ile Glu Asn Ala
325 330 335

Arg Leu Phe Ile Phe Glu Thr Phe Cys Arg Ile His Gln Cys Ile Ser
340 345 350

Ile Asn Met Leu Ala Asp Lys Leu Asn Met Thr Pro Glu Glu Ala Glu
355 360 365

Arg Trp Ile Val Asn Leu Ile Arg Asn Ala Arg Leu Asp Ala Lys Ile
370 375 380

Asp Ser Lys Leu Gly His Val Val Met Gly Asn Asn Ala Val Ser Pro
385 390 395 400

Tyr Gln Gln Val Ile Glu Lys Thr Lys Ser Leu Ser Phe Arg Ser Gln
405 410 415

Met Leu Ala Met Asn Ile Glu Lys Lys Leu Asn Gln Asn Ser Arg Ser
420 425 430

Glu Ala Pro Asn Trp Ala Thr Gln Asp Ser Gly Phe Tyr
435 440 445

<210> SEQ ID NO 40

<211> LENGTH: 1335

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

atggcggagt acgacttgac tactcgecate gegeactttt tggateggea tctagtettt 60
ccgettettyg aatttetete tgtaaaggag atatataatg aaaaggaatt attacaaggt 120
aaattggacc ttcttagtga taccaacatg gtagactttg ctatggatgt atacaaaaac 180
ctttattectg atgatattce tcatgetttyg agagagaaaa gaaccacagt ggttgcacaa 240
ctgaaacagce ttcaggcaga aacagaacca attgtgaaga tgtttgaaga tccagaaact 300
acaaggcaaa tgcagtcaac cagggatggt aggatgetet ttgactacct ggeggacaag 360
catggtttta ggcaggaata tttagataca ctctacagat atgcaaaatt ccagtacgaa 420
tgtgggaatt actcaggagc agcagaatat ctttattttt ttagagtgcet ggttccagca 480
acagatagaa atgctttaag ttcactctgg ggaaagetgg cctetgaaat cttaatgcag 540
aattgggatg cagccatgga agaccttaca cggttaaaag agaccataga taataattct 600
gtgagttcte cacttcagte tcttcagcag agaacatgge tcattcactg gtetetgttt 660
gttttctteca atcaccccaa aggtcgcgat aatattattg acctettect ttatcageca 720

caatatctta atgcaattca gacaatgtgt ccacacattc ttcgctattt gactacagca 780
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gtcataacaa acaaggatgt tcgaaaacgt cggcaggttc taaaagatct agttaaagtt 840
attcaacagg agtcttacac atataaagac ccaattacag aatttgttga atgtttatat 900
gttaactttg actttgatgg ggctcagaaa aagctgaggg aatgtgaatc agtgcttgtg 960

aatgacttct tecttggtgge ttgtcttgag gatttcattg aaaatgcccg tetcttcata 1020
tttgagactt tctgtcgcat ccaccagtgt atcagcatta acatgttggc agataaattg 1080
aacatgactc cagaagaagc tgaaaggtgg attgtaaatt tgattagaaa tgcaagactg 1140
gatgccaaga ttgattctaa attaggtcat gtggttatgg gtaacaatgc agtctcaccce 1200
tatcagcaag tgattgaaaa gaccaaaagc ctttccttta gaagccagat gttggccatg 1260
aatattgaga agaaacttaa tcagaatagc aggtcagagg ctcctaactg ggcaactcaa 1320
gattctggcet tctac 1335
<210> SEQ ID NO 41

<211> LENGTH: 156

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

Met Lys Glu Pro Leu Asp Gly Glu Cys Gly Lys Ala Val Val Pro Gln
1 5 10 15

Gln Glu Leu Leu Asp Lys Ile Lys Glu Glu Pro Asp Asn Ala Gln Glu
20 25 30

Tyr Gly Cys Val Gln Gln Pro Lys Thr Gln Glu Ser Lys Leu Lys Ile
35 40 45

Gly Gly Val Ser Ser Val Asn Glu Arg Pro Ile Ala Gln Gln Leu Asn
50 55 60

Pro Gly Phe Gln Leu Ser Phe Ala Ser Ser Gly Pro Ser Val Leu Leu
65 70 75 80

Pro Ser Val Pro Ala Val Ala Ile Lys Val Phe Cys Ser Gly Cys Lys
85 90 95

Lys Met Leu Tyr Lys Gly Gln Thr Ala Tyr His Lys Thr Gly Ser Thr
100 105 110

Gln Leu Phe Cys Ser Thr Arg Cys Ile Thr Arg His Ser Ser Pro Ala
115 120 125

Cys Leu Pro Pro Pro Pro Lys Lys Thr Cys Thr Asn Cys Ser Lys Tyr
130 135 140

Lys Ile Leu Asn Ile Pro Phe Tyr Phe Thr Phe Phe
145 150 155

<210> SEQ ID NO 42

<211> LENGTH: 468

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

atgaaagaac ctttggatgg tgaatgtgge aaagcagtgg taccacagca ggagcettetg 60
gacaaaatta aagaagaacc agacaatgct caagagtatg gatgtgtcca acagccaaaa 120
actcaagaaa gtaaattgaa aattggtggt gtgtcttcag ttaatgagag acctattgcece 180
cagcagttga acccaggett tcagetttet tttgeatcat ctggeccaag tgtgttgett 240

ccttcagttce cagctgttge tattaaggtt ttttgttetg gttgtaaaaa aatgctttat 300
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aagggccaaa ctgcatatca taagacagga tctactcage tcttetgete cacacgatge 360
atcaccagac attcttcacc tgcctgectg ccacctecte ccaagaaaac ctgcacaaac 420
tgctcgaagt ataaaattct taacatccct ttttacttta cctttttt 468

<210> SEQ ID NO 43

<211> LENGTH: 155

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

Met Gln Pro Ser Pro Pro Pro Thr Glu Leu Val Pro Ser Glu Arg Ala
1 5 10 15

Val Val Leu Leu Ser Cys Ala Leu Ser Ala Leu Gly Ser Gly Leu Leu
20 25 30

Val Ala Thr His Ala Leu Trp Pro Asp Leu Arg Ser Arg Ala Arg Arg
35 40 45

Leu Leu Leu Phe Leu Ser Leu Ala Asp Leu Leu Ser Ala Ala Ser Tyr
50 55 60

Phe Tyr Gly Val Leu Gln Asn Phe Ala Gly Pro Ser Trp Asp Cys Val
65 70 75 80

Leu Gln Gly Ala Leu Ser Thr Phe Ala Asn Thr Ser Ser Phe Phe Trp
85 90 95

Thr Val Ala Ile Ala Leu Tyr Leu Tyr Leu Ser Ile Val Arg Ala Ala
100 105 110

Arg Gly Pro Arg Thr Asp Arg Leu Leu Trp Ala Phe His Val Val Arg
115 120 125

Trp Val Ala Val Ala Leu Leu Phe Gln Glu Pro Pro Thr Gln Ala Asp
130 135 140

Pro Ser Arg Ser Cys Pro Pro Arg Gly Arg Val
145 150 155

<210> SEQ ID NO 44

<211> LENGTH: 465

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

atgcagcegt ccccgecgee caccgagetyg gtgeegtegg agegegeegt ggtgetgetg 60
tegtgegeac tcteegeget cggeteggge ctgetggtgg ccacgecacge cctgtggece 120
gacctgegea geegggcacg gegectgetyg ctettectgt cgetggecga cctgeteteg 180
gecgectect acttctacgg agtgctgcag aacttegegg gecegtegtyg ggactgegtyg 240
ctgcagggeg cgctgtecac cttegecaac accagctect tettetggac cgtggecatt 300
gegetetact tgtacctcag catcgtcege gecgegegeg ggectegeac agategectg 360
ctttgggect tccatgtegt caggtgggtyg geggtggege tgetttteca ggageccceeg 420
acacaggcceg accccteceg gtettgeect cccagaggece gegte 465

<210> SEQ ID NO 45

<211> LENGTH: 675

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45
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Met Asp Thr Lys Ser Ile Leu Glu Glu Leu Leu Leu Lys Arg Ser Gln
Gln Lys Lys Lys Met Ser Pro Asn Asn Tyr Lys Glu Arg Leu Phe Val
20 25 30

Leu Thr Lys Thr Asn Leu Ser Tyr Tyr Glu Tyr Asp Lys Met Lys Arg
35 40 45

Gly Ser Arg Lys Gly Ser Ile Glu Ile Lys Lys Ile Arg Cys Val Glu
50 55 60

Lys Val Asn Leu Glu Glu Gln Thr Pro Val Glu Arg Gln Tyr Pro Phe
65 70 75 80

Gln Ile Val Tyr Lys Asp Gly Leu Leu Tyr Val Tyr Ala Ser Asn Glu
85 90 95

Glu Ser Arg Ser Gln Trp Leu Lys Ala Leu Gln Lys Glu Ile Arg Gly
100 105 110

Asn Pro His Leu Leu Val Lys Tyr His Ser Gly Phe Phe Val Asp Gly
115 120 125

Lys Phe Leu Cys Cys Gln Gln Ser Cys Lys Ala Ala Pro Gly Cys Thr
130 135 140

Leu Trp Glu Ala Tyr Ala Asn Leu His Thr Ala Val Asn Glu Glu Lys
145 150 155 160

His Arg Val Pro Thr Phe Pro Asp Arg Val Leu Lys Ile Pro Arg Ala
165 170 175

Val Pro Val Leu Lys Met Asp Ala Pro Ser Ser Ser Thr Thr Leu Ala
180 185 190

Gln Tyr Asp Asn Glu Ser Lys Lys Asn Tyr Gly Ser Gln Pro Pro Ser
195 200 205

Ser Ser Thr Ser Leu Ala Gln Tyr Asp Ser Asn Ser Lys Lys Ile Tyr
210 215 220

Gly Ser Gln Pro Asn Phe Asn Met Gln Tyr Ile Pro Arg Glu Asp Phe
225 230 235 240

Pro Asp Trp Trp Gln Val Arg Lys Leu Lys Ser Ser Ser Ser Ser Glu
245 250 255

Asp Val Ala Ser Ser Asn Gln Lys Glu Arg Asn Val Asn His Thr Thr
260 265 270

Ser Lys Ile Ser Trp Glu Phe Pro Glu Ser Ser Ser Ser Glu Glu Glu
275 280 285

Glu Asn Leu Asp Asp Tyr Asp Trp Phe Ala Gly Asn Ile Ser Arg Ser
290 295 300

Gln Ser Glu Gln Leu Leu Arg Gln Lys Gly Lys Glu Gly Ala Phe Met
305 310 315 320

Val Arg Asn Ser Ser Gln Val Gly Met Tyr Thr Val Ser Leu Phe Ser
325 330 335

Lys Ala Val Asn Asp Lys Lys Gly Thr Val Lys His Tyr His Val His
340 345 350

Thr Asn Ala Glu Asn Lys Leu Tyr Leu Ala Glu Asn Tyr Cys Phe Asp
355 360 365

Ser Ile Pro Lys Leu Ile His Tyr His Gln His Asn Ser Ala Gly Met
370 375 380

Ile Thr Arg Leu Arg His Pro Val Ser Thr Lys Ala Asn Lys Val Pro
385 390 395 400
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Asp Ser Val Ser Leu Gly Asn Gly Ile Trp Glu Leu Lys Arg Glu Glu
405 410 415

Ile Thr Leu Leu Lys Glu Leu Gly Ser Gly Gln Phe Gly Val Val Gln
420 425 430

Leu Gly Lys Trp Lys Gly Gln Tyr Asp Val Ala Val Lys Met Ile Lys
435 440 445

Glu Gly Ser Met Ser Glu Asp Glu Phe Phe Gln Glu Ala Gln Thr Met
450 455 460

Met Lys Leu Ser His Pro Lys Leu Val Lys Phe Tyr Gly Val Cys Ser
465 470 475 480

Lys Glu Tyr Pro Ile Tyr Ile Val Thr Glu Tyr Ile Ser Asn Gly Cys
485 490 495

Leu Leu Asn Tyr Leu Arg Ser His Gly Lys Gly Leu Glu Pro Ser Gln
500 505 510

Leu Leu Glu Met Cys Tyr Asp Val Cys Glu Gly Met Ala Phe Leu Glu
515 520 525

Ser His Gln Phe Ile His Arg Asp Leu Ala Ala Arg Asn Cys Leu Val
530 535 540

Asp Arg Asp Leu Cys Val Lys Val Ser Asp Phe Gly Met Thr Arg Tyr
545 550 555 560

Val Leu Asp Asp Gln Tyr Val Ser Ser Val Gly Thr Lys Phe Pro Val
565 570 575

Lys Trp Ser Ala Pro Glu Val Phe His Tyr Phe Lys Tyr Ser Ser Lys
580 585 590

Ser Asp Val Trp Ala Phe Gly Ile Leu Met Trp Glu Val Phe Ser Leu
595 600 605

Gly Lys Gln Pro Tyr Asp Leu Tyr Asp Asn Ser Gln Val Val Leu Lys
610 615 620

Val Ser Gln Gly His Arg Leu Tyr Arg Pro His Leu Ala Ser Asp Thr
625 630 635 640

Ile Tyr Gln Ile Met Tyr Ser Cys Trp His Glu Leu Pro Glu Lys Arg
645 650 655

Pro Thr Phe Gln Gln Leu Leu Ser Ser Ile Glu Pro Leu Arg Glu Lys
660 665 670

Asp Lys His
675

<210> SEQ ID NO 46

<211> LENGTH: 2025

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

atggatacaa aatctattct agaagaactt cttctcaaaa gatcacagca aaagaagaaa 60
atgtcaccaa ataattacaa agaacggcett tttgttttga ccaaaacaaa cctttcectac 120
tatgaatatg acaaaatgaa aaggggcagc agaaaaggat ccattgaaat taagaaaatc 180
agatgtgtgg agaaagtaaa tctcgaggag cagacgectg tagagagaca gtacccattt 240
cagattgtct ataaagatgg gcttctectat gtectatgeat caaatgaaga gagccgaagt 300
cagtggttga aagcattaca aaaagagata aggggtaacc cccacctgcet ggtcaagtac 360

catagtgggt tcttegtgga cgggaagtte ctgtgttgec agcagagetyg taaagcagece 420
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ccaggatgta ccctetggga

cacagagtte ccacctteee

aaaatggatyg caccatctte

aactatggct cccagecace

aagaaaatct atggctccca

cctgactggt ggcaagtaag

agtaaccaaa aagaaagaaa

gagtcaagtt catctgaaga

atctccagat cacaatctga

gttagaaatt cgagccaagt

gataaaaaag gaactgtcaa

ctggcagaaa actactgttt

tcagcaggca tgatcacacg

gactctgtgt ccctgggaaa

aaggagctgyg gaagtggeca

gatgttgetyg ttaagatgat

geccagacta tgatgaaact

aaggaatacc ccatatacat

ctgaggagtce acggaaaagg

tgtgaaggca tggccttett

aactgcttgyg tggacagaga

gttcttgatyg atcagtatgt

ccagaggtgt ttcattactt

ctgatgtggyg aggtgttcag

gtggttctga aggtctccca

atctaccaga tcatgtacag

caactcctgt cttecattga

<210> SEQ ID NO 47
<211> LENGTH: 502
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Met

1

Leu

Lys

Val

Trp
65

agcatatgcet

agacagagtg

aagtaccact

atcttcaagt

gccaaactte

aaaactgaaa

tgtgaatcac

agaggaaaac

acagttactc

gggaatgtac

acattaccac

tgattccatt

getecgecac

tggaatctgg

gtttggagtg

caaggagggc

cagccatcee

agtgactgaa

acttgaacct

ggagagtcac

tctetgtgty

cagttcagtce

caaatacagc

cctggggaag

gggccacagg

ctgetggeac

accacttegg

Ala Ser Lys Lys Leu Gly Ala

Asp Asp Val Pro Phe Lys Thr

20

Val Gly Leu Pro Ile Gly Phe

35

40

Arg Glu Val Gln Tyr Asp Phe

50

55

Ala Glu Glu Ile Lys Lys Ile

70

aatctgcata
ctgaagatac
ctagcccaat
accagtctag
aacatgcagt
agtagcagca
accacctcaa
ctggatgatt
agacaaaagg
acagtgtect
gtgcatacaa
ccaaagctta
cctgtgtcaa
gaactgaaaa
gtccagetygg
tccatgtcag
aagctggtta
tatataagca
tcccagetet
caattcatac
aaagtatctg
ggaacaaagt
agcaagtcag
cagccctatg
ctttaccgge
gagcttccag

gaaaaagaca

Asp Phe His
10

Gly Asp Lys
25

Ser Leu Pro

Ser Leu Glu

Glu Glu Ala
75

ctgcagtcaa tgaagagaaa

ctcegggcagt

atgacaacga

cgcaatatga

atattccaag

gcagtgaaga

agatttcatg

atgactggtt

gaaaagaagg

tatttagtaa

atgctgagaa

ttcattatca

caaaggccaa

gagaagagat

gcaagtggaa

aagatgaatt

aattctatgg

atggctgett

tagaaatgtyg

accgggactt

actttggaat

ttccagtcaa

acgtatggge

acttgtatga

cccacctgge

aaaagcgtcc

agcat

Gly

Phe

Asp

Lys

60

Glu

Thr

Lys

Cys

45

Lys

Arg

Phe

Thr

30

Leu

Thr

Glu

tectgttete
atcaaagaaa
cagcaactca
ggaagactte
tgttgcaage
ggaattcect
tgctggtaac
agcatttatg
ggctgtgaat
caaattatac
tcaacacaat
caaggtccce
taccttgttyg
ggggcagtat
ctttcaggag
agtgtgttca
gctgaattac
ctacgatgte
ggctgetegt
gacaaggtat
gtggtcagcet
atttgggatc
caactcccag
atcggacacc

cacatttcag

Ser Tyr

15

Pro Ala

Gln Val

Ile Glu

Ala Glu
80

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2025
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Cys Lys Ile Ala Glu Ala Glu Ala Lys Val Asn Ser Lys Ser Gly Pro
85 90 95

Glu Gly Asp Ser Lys Met Ser Phe Ser Lys Thr His Ser Thr Ala Thr
100 105 110

Met Pro Pro Pro Ile Asn Pro Ile Leu Ala Ser Leu Gln His Asn Ser
115 120 125

Ile Leu Thr Pro Thr Arg Val Ser Ser Ser Ala Thr Lys Gln Lys Val
130 135 140

Leu Ser Pro Pro His Ile Lys Ala Asp Phe Asn Leu Ala Asp Phe Glu
145 150 155 160

Cys Glu Glu Asp Pro Phe Asp Asn Leu Glu Leu Lys Thr Ile Asp Glu
165 170 175

Lys Glu Glu Leu Arg Asn Ile Leu Val Gly Thr Thr Gly Pro Ile Met
180 185 190

Ala Gln Leu Leu Asp Asn Asn Leu Pro Arg Gly Gly Ser Gly Ser Val
195 200 205

Leu Gln Asp Glu Glu Val Leu Ala Ser Leu Glu Arg Ala Thr Leu Asp
210 215 220

Phe Lys Pro Leu His Lys Pro Asn Gly Phe Ile Thr Leu Pro Gln Leu
225 230 235 240

Gly Asn Cys Glu Lys Met Ser Leu Ser Ser Lys Val Ser Leu Pro Pro
245 250 255

Ile Pro Ala Val Ser Asn Ile Lys Ser Leu Ser Phe Pro Lys Leu Asp
260 265 270

Ser Asp Asp Ser Asn Gln Lys Thr Ala Lys Leu Ala Ser Thr Phe His
275 280 285

Ser Thr Ser Cys Leu Arg Asn Gly Thr Phe Gln Asn Ser Leu Lys Pro
290 295 300

Ser Thr Gln Ser Ser Ala Ser Glu Leu Asn Gly His His Thr Leu Gly
305 310 315 320

Leu Ser Ala Leu Asn Leu Asp Ser Gly Thr Glu Met Pro Ala Leu Thr
325 330 335

Ser Ser Gln Met Pro Ser Leu Ser Val Leu Ser Val Cys Thr Glu Glu
340 345 350

Ser Ser Pro Pro Asn Thr Gly Pro Thr Val Thr Pro Pro Asn Phe Ser
355 360 365

Val Ser Gln Val Pro Asn Met Pro Ser Cys Pro Gln Ala Tyr Ser Glu
370 375 380

Leu Gln Met Leu Ser Pro Ser Glu Arg Gln Cys Val Glu Thr Val Val
385 390 395 400

Asn Met Gly Tyr Ser Tyr Glu Cys Val Leu Arg Ala Met Lys Lys Lys
405 410 415

Gly Glu Asn Ile Glu Gln Ile Leu Asp Tyr Leu Phe Ala His Gly Gln
420 425 430

Leu Cys Glu Lys Gly Phe Asp Pro Leu Leu Val Glu Glu Ala Leu Glu
435 440 445

Met His Gln Cys Ser Glu Glu Lys Met Met Glu Phe Leu Gln Leu Met
450 455 460

Ser Lys Phe Lys Glu Met Gly Phe Glu Leu Lys Asp Ile Lys Glu Val
465 470 475 480



US 2020/0400671 Al Dec. 24, 2020
51

-continued

Leu Leu Leu His Asn Asn Asp Gln Asp Asn Ala Leu Glu Asp Leu Met
485 490 495

Ala Arg Ala Gly Ala Ser
500

<210> SEQ ID NO 48

<211> LENGTH: 1506

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

atggcttecta agaagttggg tgcagatttt catgggactt tcagttacct tgatgatgte 60
ccatttaaga caggagacaa attcaaaaca ccagctaaag ttggtctace tattggette 120
tcecttgectyg attgtttgea ggttgtcaga gaagtacagt atgacttcete tttggaaaag 180
aaaaccattyg agtgggctga agagattaag aaaatcgaag aagccgageg ggaagcagag 240
tgcaaaattg cggaagcaga agctaaagtg aattctaaga gtggcccaga gggcgatage 300
aaaatgagct tctccaagac tcacagtaca gccacaatge cacctectat taaccccatce 360
ctecgecaget tgcagcacaa cagcatccte acaccaacte gggtcageag tagtgccacg 420
aaacagaaag ttctcagecce acctcacata aaggeggatt tcaatcttge tgactttgag 480
tgtgaagaag acccatttga taatctggag ttaaaaacta ttgatgagaa ggaagagctg 540
agaaatattc tggtaggaac cactggacce attatggctce agttattgga caataacttg 600
cccaggggag getetgggte tgtgttacag gatgaggagg tectggecate cttggaacgg 660
gcaaccctag atttcaagec tcettcataaa cccaatgget ttataacctt accacagttg 720
ggcaactgtyg aaaagatgtc actgtcttce aaagtgtcce tcccccectat acctgeagta 780
agcaatatca aatccctgte tttecccaaa cttgactetg atgacagcaa tcagaagaca 840
gccaagetgg cgagcacttt ccatagcaca tcctgectee gecaatggcac gttccagaat 900
tccctaaage cttecaccca aagcagtgece agtgagetca atgggeatca cactettggg 960

ctttcagctt tgaacttgga cagtggcaca gagatgccag ccctgacatc ctcccagatg 1020
cctteectet ctgttttgte tgtgtgcaca gaggaatcat cacctccaaa tactggtccce 1080
acggtcaccce ctcctaattt ctcagtgtca caagtgccca acatgcecccag ctgtccccag 1140
gcctattetg aactgcagat gctgtccccece agcgageggce agtgtgtgga gacggtggtce 1200
aacatgggct actcgtacga gtgtgteccte agagccatga agaagaaagg agagaatatt 1260
gagcagattc tcgactatct ctttgcacat ggacagcttt gtgagaaggg cttcgaccct 1320
cttttagtgg aagaggctct ggaaatgcac cagtgttcag aagaaaagat gatggagttt 1380
cttcagttaa tgagcaaatt taaggagatg ggctttgagc tgaaagacat taaggaagtt 1440
ttgctattac acaacaatga ccaggacaat gctttggaag acctcatggce tcgggcagga 1500

gccagce 1506

<210> SEQ ID NO 49

<211> LENGTH: 555

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49

Met Arg Val Asn Gly Asp Asp Asp Ser Val Ala Ala Leu Ser Phe Leu
1 5 10 15
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Tyr Asp Tyr Tyr Met Gly Pro Lys Glu Lys Arg Ile Leu Ser Ser Ser
20 25 30

Thr Gly Gly Arg Asn Asp Gln Gly Lys Arg Tyr Tyr His Gly Met Glu
35 40 45

Tyr Glu Thr Asp Leu Thr Pro Leu Glu Ser Pro Thr His Leu Met Lys
50 55 60

Phe Leu Thr Glu Asn Val Ser Gly Thr Pro Glu Tyr Pro Asp Leu Leu
65 70 75 80

Lys Lys Asn Asn Leu Met Ser Leu Glu Gly Ala Leu Pro Thr Pro Gly
85 90 95

Lys Ala Ala Pro Leu Pro Ala Gly Pro Ser Lys Leu Glu Ala Gly Ser
100 105 110

Val Asp Ser Tyr Leu Leu Pro Thr Thr Asp Met Tyr Asp Asn Gly Ser
115 120 125

Leu Asn Ser Leu Phe Glu Ser Ile His Gly Val Pro Pro Thr Gln Arg
130 135 140

Trp Gln Pro Asp Ser Thr Phe Lys Asp Asp Pro Gln Glu Ser Met Leu
145 150 155 160

Phe Pro Asp Ile Leu Lys Thr Ser Pro Glu Pro Pro Cys Pro Glu Asp
165 170 175

Tyr Pro Ser Leu Lys Ser Asp Phe Glu Tyr Thr Leu Gly Ser Pro Lys
180 185 190

Ala Ile His Ile Lys Ser Gly Glu Ser Pro Met Ala Tyr Leu Asn Lys
195 200 205

Gly Gln Phe Tyr Pro Val Thr Leu Arg Thr Pro Ala Gly Gly Lys Gly
210 215 220

Leu Ala Leu Ser Ser Asn Lys Val Lys Ser Val Val Met Val Val Phe
225 230 235 240

Asp Asn Glu Lys Val Pro Val Glu Gln Leu Arg Phe Trp Lys His Trp
245 250 255

His Ser Arg Gln Pro Thr Ala Lys Gln Arg Val Ile Asp Val Ala Asp
260 265 270

Cys Lys Glu Asn Phe Asn Thr Val Glu His Ile Glu Glu Val Ala Tyr
275 280 285

Asn Ala Leu Ser Phe Val Trp Asn Val Asn Glu Glu Ala Lys Val Phe
290 295 300

Ile Gly Val Asn Cys Leu Ser Thr Asp Phe Ser Ser Gln Lys Gly Val
305 310 315 320

Lys Gly Val Pro Leu Asn Leu Gln Ile Asp Thr Tyr Asp Cys Gly Leu
325 330 335

Gly Thr Glu Arg Leu Val His Arg Ala Val Cys Gln Ile Lys Ile Phe
340 345 350

Cys Asp Lys Gly Ala Glu Arg Lys Met Arg Asp Asp Glu Arg Lys Gln
355 360 365

Phe Arg Arg Lys Val Lys Cys Pro Asp Ser Ser Asn Ser Gly Val Lys
370 375 380

Gly Cys Leu Leu Ser Gly Phe Arg Gly Asn Glu Thr Thr Tyr Leu Arg
385 390 395 400

Pro Glu Thr Asp Leu Glu Thr Pro Pro Val Leu Phe Ile Pro Asn Val
405 410 415
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His Phe Ser Ser Leu Gln Arg Ser Gly Gly Ala Ala Pro Ser Ala Gly
420 425 430

Pro Ser Ser Ser Asn Arg Leu Pro Leu Lys Arg Thr Cys Ser Pro Phe
435 440 445

Thr Glu Glu Phe Glu Pro Leu Pro Ser Lys Gln Ala Lys Glu Gly Asp
450 455 460

Leu Gln Arg Val Leu Leu Tyr Val Arg Arg Glu Thr Glu Glu Val Phe
465 470 475 480

Asp Ala Leu Met Leu Lys Thr Pro Asp Leu Lys Gly Leu Arg Asn Ala
485 490 495

Ile Ser Glu Lys Tyr Gly Phe Pro Glu Glu Asn Ile Tyr Lys Val Tyr
500 505 510

Lys Lys Cys Lys Arg Gly Ile Leu Val Asn Met Asp Asn Asn Ile Ile
515 520 525

Gln His Tyr Ser Asn His Val Ala Phe Leu Leu Asp Met Gly Glu Leu
530 535 540

Asp Gly Lys Ile Gln Ile Ile Leu Lys Glu Leu
545 550 555

<210> SEQ ID NO 50

<211> LENGTH: 1665

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

atgagagtca atggagatga tgacagtgtt gecggecttga gettccteta tgattactac 60
atgggtccca aggagaagceg gatattgtee tccagcactg ggggcaggaa tgaccaagga 120
aagaggtact accatggcat ggaatatgag acggacctca ctceccttga aagccccaca 180
cacctcatga aattectgac agagaacgtg tctggaaccce cagagtacce agatttgete 240
aagaagaata acctgatgag cttggagggg gccttgecca cecctggecaa ggcagetecce 300
ctcectgeag gecccagecaa getggaggee ggetetgtgg acagcetacct gttacccace 360
actgatatgt atgataatgg ctcectcaac tcettgtttg agagcattca tggggtgeceg 420
cccacacage gctggecagece agacagcace ttcaaagatg acccacagga gtcegatgete 480
ttcccagata tcctgaaaac ctecccggaa cceccatgte cagaggacta ccccagecte 540
aaaagtgact ttgaatacac cctgggctce cccaaagceca tccacatcaa gtcaggegag 600
tcacccatgg cctacctcaa caaaggccag ttctaccceg tcaccetgeg gaccccagca 660
ggtggcaaag gccttgectt gtcctccaac aaagtcaaga gtgtggtgat ggttgtette 720
gacaatgaga aggtcccagt agagcagctyg cgcttctgga agcactggea tteceggeaa 780
cccactgeca agcagegggt cattgacgtg getgactgea aagaaaactt caacactgtg 840
gagcacattyg aggaggtggc ctataatgca ctgtectttg tgtggaacgt gaatgaagag 900
gccaaggtgt tcatcggegt aaactgtctyg agcacagact tttectcaca aaagggggtyg 960

aagggtgtcce ccctgaacct gcagattgac acctatgact gtggcttggg cactgagcgce 1020

ctggtacacc gtgctgtctg ccagatcaag atcttctgtg acaagggagce tgagaggaag 1080

atgcgegatyg acgagcggaa gcagtteegg aggaaggtca agtgcectga ctccagcaac 1140

agtggcgtca agggctgect getgtceggge ttcaggggca atgagacgac ctaccttegg 1200

ccagagactg acctggagac gccaccecgtg ctgttcatcce ccaatgtgca cttcectcecagce 1260
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ctgcageget ctggaggggce agcccecteg geaggaccca gcagctccaa caggetgect 1320
ctgaagcgta cctgctcgece cttcactgag gagtttgage ctctgecccte caagcaggcece 1380
aaggaaggcg accttcagag agttctgctg tatgtgcgga gggagactga ggaggtgttt 1440
gacgcgctceca tgttgaagac cccagacctg aaggggctga ggaatgcgat ctctgagaag 1500
tatgggttcce ctgaagagaa catttacaaa gtctacaaga aatgcaagcg aggaatctta 1560
gtcaacatgg acaacaacat cattcagcat tacagcaacc acgtcgcctt cctgctggac 1620
atgggggagc tggacggcaa aattcagatc atccttaagg agctg 1665
<210> SEQ ID NO 51

<211> LENGTH: 418

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

Met Arg Ser Leu Leu Leu Leu Ser Ala Phe Cys Leu Leu Glu Ala Ala
1 5 10 15

Leu Ala Ala Glu Val Lys Lys Pro Ala Ala Ala Ala Ala Pro Gly Thr
20 25 30

Ala Glu Lys Leu Ser Pro Lys Ala Ala Thr Leu Ala Glu Arg Ser Ala
35 40 45

Gly Leu Ala Phe Ser Leu Tyr Gln Ala Met Ala Lys Asp Gln Ala Val
50 55 60

Glu Asn Ile Leu Val Ser Pro Val Val Val Ala Ser Ser Leu Gly Leu
65 70 75 80

Val Ser Leu Gly Gly Lys Ala Thr Thr Ala Ser Gln Ala Lys Ala Val
85 90 95

Leu Ser Ala Glu Gln Leu Arg Asp Glu Glu Val His Ala Gly Leu Gly
100 105 110

Glu Leu Leu Arg Ser Leu Ser Asn Ser Thr Ala Arg Asn Val Thr Trp
115 120 125

Lys Leu Gly Ser Arg Leu Tyr Gly Pro Ser Ser Val Ser Phe Ala Asp
130 135 140

Asp Phe Val Arg Ser Ser Lys Gln His Tyr Asn Cys Glu His Ser Lys
145 150 155 160

Ile Asn Phe Arg Asp Lys Arg Ser Ala Leu Gln Ser Ile Asn Glu Trp
165 170 175

Ala Ala Gln Thr Thr Asp Gly Lys Leu Pro Glu Val Thr Lys Asp Val
180 185 190

Glu Arg Thr Asp Gly Ala Leu Leu Val Asn Ala Met Phe Phe Lys Pro
195 200 205

His Trp Asp Glu Lys Phe His His Lys Met Val Asp Asn Arg Gly Phe
210 215 220

Met Val Thr Arg Ser Tyr Thr Val Gly Val Met Met Met His Arg Thr
225 230 235 240

Gly Leu Tyr Asn Tyr Tyr Asp Asp Glu Lys Glu Lys Leu Gln Ile Val
245 250 255

Glu Met Pro Leu Ala His Lys Leu Ser Ser Leu Ile Ile Leu Met Pro
260 265 270

His His Val Glu Pro Leu Glu Arg Leu Glu Lys Leu Leu Thr Lys Glu
275 280 285
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Gln Leu Lys Ile Trp Met Gly Lys Met Gln Lys Lys Ala Val Ala Ile
290 295 300

Ser Leu Pro Lys Gly Val Val Glu Val Thr His Asp Leu Gln Lys His
305 310 315 320

Leu Ala Gly Leu Gly Leu Thr Glu Ala Ile Asp Lys Asn Lys Ala Asp
325 330 335

Leu Ser Arg Met Ser Gly Lys Lys Asp Leu Tyr Leu Ala Ser Val Phe
340 345 350

His Ala Thr Ala Phe Glu Leu Asp Thr Asp Gly Asn Pro Phe Asp Gln
355 360 365

Asp Ile Tyr Gly Arg Glu Glu Leu Arg Ser Pro Lys Leu Phe Tyr Ala
370 375 380

Asp His Pro Phe Ile Phe Leu Val Arg Asp Thr Gln Ser Gly Ser Leu
385 390 395 400

Leu Phe Ile Gly Arg Leu Val Arg Pro Lys Gly Asp Lys Met Arg Asp
405 410 415

Glu Leu

<210> SEQ ID NO 52
<211> LENGTH: 1254
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

atgcgetece tectgettet cagegectte tgectectgg aggeggeect ggecgecgag 60
gtgaagaaac ctgcagccge agcagctect ggcactgegg agaagttgag ccccaaggeg 120
gecacgettyg ccgagegcag cgceggectyg gecttcaget tgtaccagge catggecaag 180
gaccaggcag tggagaacat cctggtgtca ccegtggtgg tggectegte getggggetc 240

gtgtcgetgyg geggcaagge gaccacggeg tcgcaggeca aggcagtget gagegecgag 300

cagctgegeg acgaggaggt geacgecgge ctgggegage tgetgegete actcagcaac 360
tccacggege gcaacgtgac ctggaagetyg ggcagecgac tgtacggace cagctcagtg 420
agcttegetyg atgacttegt gegeagecage aagcageact acaactgega gcactccaag 480
atcaacttce gcgacaageg cagcgegetyg cagtecateca acgagtggge cgegcagace 540
accgacggca agctgeccga ggtcaccaag gacgtggage gecacggacgg cgecctgtta 600
gtcaacgcca tgttcttcaa geccacactgyg gatgagaaat tccaccacaa gatggtggac 660
aaccgtgget tcatggtgac teggtectat acegtgggtg tcatgatgat gcaccggaca 720
ggcctetaca actactacga cgacgagaag gaaaagctge aaatcgtgga gatgecectg 780
geccacaage tctccagect catcatccte atgecccate acgtggagec tctegagege 840
cttgaaaage tgctaaccaa agagcagetg aagatctgga tggggaagat gcagaagaag 900
getgttgeca tctecttgee caagggtgtyg gtggaggtga cccatgacct gcagaaacac 960

ctggctgggce tgggcctgac tgaggccatt gacaagaaca aggccgactt gtcacgcatg 1020

tcaggcaaga aggacctgta cctggccagce gtgttccacg ccaccgcectt tgagttggac 1080

acagatggca acccctttga ccaggacate tacgggegeg aggagetgeg cagcecccaag 1140

ctgttctacg ccgaccaccce cttcatctte ctagtgeggg acacccaaag cggctceccectg 1200

ctattcattg ggcgcctggt ccggcectaag ggtgacaaga tgcgagacga gtta 1254
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<210> SEQ ID NO 53

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ser Pro His

1

Val

Phe

Lys

Pro

65

Asn

Lys

Asn

Asn

145

Thr

Asn

Asn

Asn

Phe

225

Leu

Asn

Asn

Lys

Gly

305

Ser

Glu

Asp

Gly

Gln

Asp

50

Val

Leu

Leu

Gln

Lys

130

Lys

Leu

Ser

Arg

Ser

210

Tyr

Pro

Lys

Ser

Asn

290

Lys

Thr

Leu

Pro

Gln

Glu

35

Val

Gln

Val

Glu

Ser

115

Lys

Thr

His

Trp

Asn

195

Pro

Glu

Lys

Ile

Ser

275

Cys

Lys

Val

Asn

Gln

Leu

20

Gln

Thr

Lys

Ser

Gln

100

His

Ile

Leu

Val

Glu

180

Tyr

Phe

His

His

Gly

260

His

Asp

His

Glu

Pro
340

Thr

636

Homo sapiens

53

Pro

Ala

Gln

Ile

Asn

Val

85

Gly

Pro

Lys

Thr

Ala

165

Val

Ser

Lys

Asn

Pro

245

Lys

Thr

Lys

Leu

Glu
325

Ser

Ala

Glu

Glu

Lys

Glu

Leu

70

Gly

Glu

Lys

Asp

Thr

150

Ala

Asn

Thr

Ile

Lys

230

Lys

Ala

Gly

Lys

His

310

Tyr

Gly

Val

Ala

Gly

Met

Phe

55

Tyr

Tyr

Glu

Asp

Lys

135

Glu

Val

Leu

Lys

Asn

215

Asn

Phe

Phe

Glu

Thr

295

Leu

Asn

Asn

Ile

Ile

Gly

Asn

40

Thr

Arg

Cys

Pro

Tyr

120

His

Glu

Ala

Gln

Lys

200

Phe

Met

Gln

Asn

Thr

280

Leu

Asn

Lys

Asn

Glu

Thr

Tyr

25

Ile

Gln

Asp

Cys

Trp

105

Arg

Leu

Glu

Ser

Ser

185

Ile

Glu

Lys

Thr

Asp

265

Ser

Phe

Gln

Leu

Phe
345

Glu

Asp

Pro

Ser

Glu

Val

Phe

90

Phe

Gly

Glu

Lys

Thr

170

Ile

Gly

Lys

Ala

Leu

250

Lys

Ser

Asp

Cys

Asn
330

Asn

Asn

Cys

Leu

Gln

Glu

Met

75

Lys

Ser

Asp

Gln

Val

155

Lys

Ser

Cys

Thr

Leu

235

Glu

Ala

Lys

His

Gly

315

Met

Arg

Pro

Val

Arg

Ala

Trp

60

Leu

Pro

Glu

Asp

Ala

140

Leu

Met

Glu

Gly

Gln

220

Asn

Gln

Asn

Asp

Arg

300

Lys

Gly

Lys

Leu

Thr

Phe

Ser

45

Gln

Glu

Glu

Glu

Leu

125

Ile

Gly

Ser

Phe

Asn

205

Thr

Tyr

Ala

Cys

Asp

285

Arg

Ser

Ile

Ala

Val

Leu

Ser

30

Val

Gln

Asn

Val

Glu

110

Ile

Cys

Lys

Cys

Ile

190

Val

Gly

Asn

Phe

Val

270

Glu

Thr

Phe

Lys

His

350

Ser

Asn

15

Thr

Ser

Met

Tyr

Ile

95

Phe

Lys

Ile

Pro

Lys

175

Ile

Cys

Glu

Glu

Glu

255

Lys

Phe

Gly

Glu

His
335

Leu

Asn

Thr

Leu

Phe

Ala

Ser

80

Phe

Ser

Gln

Asn

Phe

160

Cys

Asn

Glu

Lys

Asn

240

Cys

His

Arg

Thr

Lys

320

Tyr

Thr

Asp
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355 360 365

Arg Thr Gln Thr Trp Val Lys Ser Ser Glu Tyr His Glu Asn Lys Lys
370 375 380

Ser Tyr Gln Thr Ser Val His Arg Val Arg Arg Arg Ser His Ser Met
385 390 395 400

Met Lys Pro Tyr Lys Cys Asn Glu Cys Gly Lys Ser Phe Cys Gln Lys
405 410 415

Gly His Leu Ile Gln His Gln Arg Thr His Thr Gly Glu Lys Pro Phe
420 425 430

Glu Cys Ser Glu Cys Gly Lys Thr Phe Ser Gln Lys Ser His Leu Ser
435 440 445

Thr His Gln Arg Ile His Thr Ala Glu Lys Pro Tyr Lys Cys Asn Glu
450 455 460

Cys Gly Lys Thr Phe Val Gln Lys Ser Thr Leu Arg Gly His Gln Arg
465 470 475 480

Ile His Thr Gly Glu Lys Pro Tyr Glu Cys Ser Glu Cys Gly Lys Thr
485 490 495

Phe Val Gln Lys Ser Thr Leu Arg Asp His His Arg Ile His Thr Gly
500 505 510

Glu Lys Ser Phe Gln Cys Asn Gln Cys Gly Lys Thr Phe Gly Gln Lys
515 520 525

Ser Asn Leu Arg Ile His Gln Arg Thr His Thr Gly Glu Lys Thr Tyr
530 535 540

Gln Cys Asn Glu Cys Glu Lys Ser Phe Trp Arg Lys Asp His Leu Ile
545 550 555 560

Gln His Gln Lys Thr His Thr Gly Glu Lys Pro Phe Lys Cys Asn Glu
565 570 575

Cys Gly Lys Thr Phe Ala Arg Thr Ser Thr Leu Arg Val His Gln Arg
580 585 590

Ile His Thr Gly Glu Lys Pro Phe Lys Cys Asn Glu Cys Gly Lys Lys
595 600 605

Phe Val Arg Lys Ala Ile Leu Ser Asp His Gln Arg Ile His Thr Gly
610 615 620

Glu Lys Pro Phe Gln Cys Asn Lys Cys Gly Lys Thr
625 630 635

<210> SEQ ID NO 54

<211> LENGTH: 1908

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

atgtcgccac atccagaage catcacagat tgtgtgacac tgaacactgt gggccaactt 60
gcagaaggtyg gttatccttt acggttctce acactcttte aggagcagca gaaaatgaac 120
atatctcagg catcagtgte attcaaggac gtgactatag aattcaccca ggaggagtgg 180
cagcaaatgg ccectgttca gaagaatetg tacagagatg tgatgetgga gaactacage 240
aacctegtet cagtggggta ctgetgttte aaaccagagg tgatcttcaa gttggagcaa 300
ggagaggagc cttggttcte agaggaggaa ttctcaaacc agagtcaccce aaaagattac 360
agaggtgatg acctgatcaa gcagaacaag aaaatcaaag acaaacactt ggagcaagca 420

atatgtatca ataataaaac attgactaca gaggaagaga aagttttggg gaaaccattt 480
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actctgcatg tagctgctgt tgcttcaaca aaaatgtcct gcaaatgcaa ctcatgggaa 540
gtgaatttgc aaagtatttc tgaatttatc attaataata gaaactattc aacaaagaaa 600
ataggttgceg gtaatgtatg tgagaattca cctttcaaaa ttaactttga gaaaactcag 660
actggagaga aattttatga acataataaa aacatgaaag ctctcaatta taatgaaaat 720
cttceccaage atccaaagtt tcaaactttg gagcaagctt ttgaatgtaa taaaattgga 780
aaagccttta atgataaggc taactgtgtt aaacataaca gttctcacac aggagaaaca 840
tcctctaaag atgatgaatt taggaaaaat tgtgataaga aaactctctt tgaccacagg 900
agaactggca cagggaagaa acacctgcat cttaatcaat gtgggaaatc ctttgagaag 960

tcaactgtgg aggaatataa taaacttaat atgggtataa aacattatga attaaatcca 1020
agtggaaata atttcaacag aaaggcacac ctcactgatc ctcaaacagc tgtcatagaa 1080
gagaacccat tggtaagtaa tgacagaaca cagacttggg ttaaatcctc tgaatatcat 1140
gaaaataaga aatcctacca gacgtcggtt cacagagttc gccgaagaag tcactcaatg 1200
atgaaaccct ataaatgtaa tgaatgtggg aaatccttect gtcagaaagg acatctcatt 1260
caacatcaga gaactcacac aggagagaaa ccatttgaat gtagtgaatg tggaaaaact 1320
ttctececcaga agtcacacct cagtactcat cagagaattc atacagcaga aaaaccctat 1380
aaatgtaatg aatgtggaaa aacatttgtc cagaagtcaa ccctcagggg acatcaaaga 1440
attcacacag gagaaaaacc ctatgaatgt agtgaatgtg ggaaaacttt tgttcagaag 1500
tccaccctca gagatcatca cagaattcac acaggggaga aatcctttca atgcaatcaa 1560
tgtggaaaaa catttggcca gaagtcaaac ctcagaatac atcagagaac tcacactggg 1620
gagaaaactt accagtgtaa tgaatgtgaa aaatccttcect ggcgaaaaga tcatctcatt 1680
caacatcaga aaactcacac gggagagaaa ccattcaaat gtaacgaatyg tgggaaaact 1740
tttgcecegga catcaacccect cagagtgcat caaagaattc acactgggga gaaaccattt 1800
aaatgtaacg aatgtgggaa gaaatttgtc cggaaagcaa tccttagtga tcatcagaga 1860
attcacacag gggagaaacc ctttcagtgt aataaatgtg ggaaaact 1908
<210> SEQ ID NO 55

<211> LENGTH: 375

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Met Gly Cys Arg Arg Thr Arg Glu Gly Pro Ser Lys Ala Met Ile Phe
1 5 10 15

Pro Trp Lys Cys Gln Ser Thr Gln Arg Asp Leu Trp Asn Ile Phe Lys
20 25 30

Leu Trp Gly Trp Thr Met Leu Cys Cys Asp Phe Leu Ala His His Gly
35 40 45

Thr Asp Cys Trp Thr Tyr His Tyr Ser Glu Lys Pro Met Asn Trp Gln
50 55 60

Arg Ala Arg Arg Phe Cys Arg Asp Asn Tyr Thr Asp Leu Val Ala Ile
65 70 75 80

Gln Asn Lys Ala Glu Ile Glu Tyr Leu Glu Lys Thr Leu Pro Phe Ser
85 90 95

Arg Ser Tyr Tyr Trp Ile Gly Ile Arg Lys Ile Gly Gly Ile Trp Thr
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100 105 110

Trp Val Gly Thr Asn Lys Ser Leu Thr Glu Glu Ala Glu Asn Trp Gly
115 120 125

Asp Gly Glu Pro Asn Asn Lys Lys Asn Lys Glu Asp Cys Val Glu Ile
130 135 140

Tyr Ile Lys Arg Asn Lys Asp Ala Gly Lys Trp Asn Asp Asp Ala Cys
145 150 155 160

His Lys Leu Lys Ala Ala Leu Cys Tyr Thr Ala Ser Cys Gln Pro Trp
165 170 175

Ser Cys Ser Gly His Gly Glu Cys Val Glu Ile Ile Asn Asn Tyr Thr
180 185 190

Cys Asn Cys Asp Val Gly Tyr Tyr Gly Pro Gln Cys Gln Phe Val Ile
195 200 205

Gln Cys Glu Pro Leu Glu Ala Pro Glu Leu Gly Thr Met Asp Cys Thr
210 215 220

His Pro Leu Gly Asn Phe Ser Phe Ser Ser Gln Cys Ala Phe Ser Cys
225 230 235 240

Ser Glu Gly Thr Asn Leu Thr Gly Ile Glu Glu Thr Thr Cys Gly Pro
245 250 255

Phe Gly Asn Trp Ser Ser Pro Glu Pro Thr Cys Gln Val Ile Gln Cys
260 265 270

Glu Pro Leu Ser Ala Pro Asp Leu Gly Ile Met Asn Cys Ser His Pro
275 280 285

Leu Ala Ser Phe Ser Phe Thr Ser Ala Cys Thr Phe Ile Cys Ser Glu
290 295 300

Gly Thr Glu Leu Ile Gly Lys Lys Lys Thr Ile Cys Glu Ser Ser Gly
305 310 315 320

Ile Trp Ser Asn Pro Ser Pro Ile Cys Gln Lys Leu Asp Lys Ser Phe
325 330 335

Ser Met Ile Lys Glu Gly Asp Tyr Asn Pro Leu Phe Ile Pro Val Ala
340 345 350

Val Met Val Thr Ala Phe Ser Gly Leu Ala Phe Ile Ile Trp Leu Ala
355 360 365

Arg Arg Leu Lys Lys Gly Met
370 375

<210> SEQ ID NO 56

<211> LENGTH: 1125

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

atgggctgca gaagaactag agaaggacca agcaaagcca tgatatttcee atggaaatgt 60
cagagcaccce agagggactt atggaacatce ttcaagttgt gggggtggac aatgectctgt 120
tgtgatttce tggcacatca tggaaccgac tgctggactt accattatte tgaaaaaccce 180
atgaactggce aaagggctag aagattctge cgagacaatt acacagattt agttgccata 240
caaaacaagg cggaaattga gtatctggag aagactctge ctttcagteg ttettactac 300
tggataggaa tccggaagat aggaggaata tggacgtggg tgggaaccaa caaatctett 360
actgaagaag cagagaactg gggagatggt gagcccaaca acaagaagaa caaggaggac 420

tgcgtggaga tctatatcaa gagaaacaaa gatgcaggca aatggaacga tgacgcctge 480
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cacaaactaa aggcagccct ctgttacaca gettettgece agecctggte atgcagtgge 540
catggagaat gtgtagaaat catcaataat tacacctgca actgtgatgt ggggtactat 600
gggecccagt gtcagtttgt gattcagtgt gagectttgg aggccccaga getgggtacce 660
atggactgta ctcacccttt gggaaacttc agettcaget cacagtgtge cttcagetge 720
tctgaaggaa caaacttaac tgggattgaa gaaaccacct gtggaccatt tggaaactgg 780
tcatctccag aaccaacctg tcaagtgatt cagtgtgage ctctatcage accagatttg 840
gggatcatga actgtagcca tccectggece agettcaget ttacctetge atgtacctte 900
atctgctcag aaggaactga gttaattggg aagaagaaaa ccatttgtga atcatctgga 960
atctggtcaa atcctagtcc aatatgtcaa aaattggaca aaagtttctc aatgattaag 1020
gagggtgatt ataaccccct cttcattcca gtggcagtca tggttactgce attctctggg 1080
ttggcattta tcatttggct ggcaaggaga ttaaaaaaag gtatg 1125

1-7. (canceled)

8. A polypeptide probe set comprising:

at least 2 different isolated polypeptides selected from the

group consisting of ATP6AP1 (SEQ ID NO: 13),
PDCD6IP (SEQ ID NO: 21), DBT (SEQ ID NO: 25),
CSNKIE (SEQ ID NO: 9), FRS3 (SEQ ID NO: 3),
HOXD1 (SEQ ID NO: 7), SF3Al (SEQ ID NO: 1),
Cl150rf48 (SEQ ID NO: 35), MYOZ2 (SEQ ID NO:
33), BAT4 (SEQ ID NO: 5), BMX (SEQ ID NO: 45),
RABSA (SEQ ID NO: 23), UBAP1 (SEQ ID NO: 47),
GPR157 (SEQ ID NO: 43), ZMYM6 (SEQ ID NO:
41), SLC33A1 (SEQ ID NO: 11), TRIM32 (SEQ ID
NO: 37), ALG10 (SEQ ID NO: 27), TFCP2 (SEQ 1D
NO: 49), SERPINH1 (SEQ ID NO: 51), SELL (SEQ ID
NO: 55), ZNF510 (SEQ ID NO: 53), or antigenic
fragments thereof; wherein the probe set comprise no
more than 100 different polypeptides.

9. The polypeptide probe set of claim 8 wherein the at
least 2 different isolated polypeptides comprise ATP6AP1
(SEQ ID NO: 13), or an antigenic fragment thereof.

10. The polypeptide probe set of claim 8, wherein the
probe set is present on a support.

11. The polypeptide probe set of claim 8, wherein the
probe set is present in solution.

12. The polypeptide probe set of claim 8, wherein the
probe set comprise no more than 50 different polypeptides.

13. The polypeptide probe set of claim 8, wherein the
probe set comprise no more than 25 different polypeptides.

14. A polynucleotide array comprising:

(a) a support; and

(b) at least 2 different isolated nucleic acids encoding

polypeptides selected from the group consisting of
ATP6AP1 (SEQ ID NO: 14), PDCD6IP (SEQ ID NO:
22), DBT (SEQ ID NO: 26), CSNKIE (SEQ ID NO:
10), FRS3 (SEQ ID NO: 4), HOXD1 (SEQ ID NO: 8),
SF3A1 (SEQ ID NO: 2), C150rf48 (SEQ ID NO: 36),
MYOZ2 (SEQ ID NO: 34), BAT4 (SEQ ID NO: 6),
BMX (SEQ ID NO: 46), RABSA (SEQ ID NO: 24),
UBAPI1 (SEQ ID NO: 48), GPR157 (SEQ ID NO: 44),
ZMYM6 (SEQ ID NO: 42), SLC33A1 (SEQ ID NO:
12), TRIM32 (SEQ ID NO: 38), ALG10 (SEQ ID NO:
28), TFCP2 (SEQ ID NO: 50), SERPINHI (SEQ ID
NO: 52), SELL (SEQ ID NO: 56), ZNF510 (SEQ ID
NO: 54), or antigenic fragments thereof, attached to the
support wherein the array comprise no more than 100
different isolated nucleic acids.

15. The polynucleotide array of claim 14 wherein the at
least 2 different isolated nucleic acids encoding ATP6AP1
(SEQ ID NO: 14), or an antigenic fragment thereof.

16. The polynucleotide array of claim 14 wherein the
array is a Nucleic Acid Protein Programmable Array.

17. The polynucleotide array of claim 14, wherein the
array comprise no more than 50 different isolated nucleic
acids.

18. The polynucleotide array of claim 14, wherein the
array comprise no more than 25 different isolated nucleic
acids



