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ABSTRACT
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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_SeqList.
txt” was created on Aug. 1, 2011, and is 54,649 byte in size.

BACKGROUND

[0004] Despite recent advances in early detection and treat-
ment, breast cancer remains a common and significant health
problem in the United States. Women diagnosed with stage I1
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 associated with biological
subtypes of cancer may be useful for predicting responses to
therapeutic interventions.

[0005] Proteomics-based approaches to distinguish cancer-
bearing patient sera from healthy control sera have been chal-
lenged 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 dem-
onstrate poor sensitivities. Testing multiple antigens in par-
allel may serve to increase the predictive value of tumor-
specific antibodies for use as immunodiagnostics.

[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 anti-
gens simultaneously. The responses are rapidly identified
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 technical issues
associated with production, purification, and quality control
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ofproteins 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), CSNK1E (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 (SEQID 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 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 ID
NO: 22), DBT (SEQ ID NO: 26), CSNKI1E (SEQ ID
NO: 10), FRS3 (SEQ ID NO: 4), RAC3 (SEQ ID NO:
16), HOXD1 (SEQ ID NO: 8), SF3A1 (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), 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), SERPINHI1 (SEQ ID NO:
52), SELL (SEQ ID NO: 56), ZNF510 (SEQ ID NO:
54), or antigenic fragments thereof, attached to the sup-
port.
[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), PDCDGIP (SEQ ID NO:
21),DBT (SEQIDNO: 25), CSNK1E (SEQID 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 (SEQID 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),
ZMYMG6 (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
antigenic fragments thereof; wherein the contacting occurs
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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 polypep-
tides 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),
CSNKI1E (SEQ ID NO: 9), FRS3 (SEQ ID NO: 3), RAC3
(SEQID NO: 15), HOXD1 (SEQID 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
IDNO: 45), RABSA (SEQIDNO: 23), UBAP1 (SEQID 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), SER-
PINH1 (SEQ ID NO: 51), SELL (SEQ ID NO: 55), ZNF510
(SEQID NO: 53), or antigenic fragments thereof, attached to
the support.

[0018] Using a sequential screening strategy to select anti-
gen-specific antibodies (AAb) from 4988 tumor antigens,
119 AAb potential novel biomarkers for the early detection of
breast cancer were identified. A blinded validation study pro-
duced supporting evidence for 28 of these potential biomar-
kers, 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. Descrip-
tions 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 atleast 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
(SEQIDNO:21), DBT (SEQID NO: 25), CSNK1E (SEQID
NO: 9), FRS3 (SEQ ID NO: 3), HOXD1 (SEQ ID NO: 7),
SF3A1 (SEQ ID NO: 1), Cl5orf48 (SEQ ID NO: 35),
MYOZ2 (SEQ ID NO: 33), BAT4 (SEQ ID NO: 5), BMX
(SEQ ID NO: 45), RAB5A (SEQ ID NO: 23), UBAPI (SEQ
1D NO: 47), GPR157 (SEQ ID NO: 43), ZMYM6 (SEQ ID
NO:41),SLC33A1 (SEQIDNO: 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 atleast2,3,4,5,6,7,8,9,10,11,12,13,14, 15, 16,
17, 18, 19, 20, 21, or all 22 of the recited polypeptides, or
antigenic portions thereof. In a further preferred embodiment
the probe sets comprise ATP6AP1 (SEQ ID NO: 13) and at
least one other of the recited polypeptides, or antigenic por-
tions thereof. Thus, in various embodiments, the polypeptide
arrays comprise at least ATP6AP1 and 1, 2,3,4,5,6,7,8, 9,
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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 por-
tions 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
(SEQIDNO: 19), SOX2 (SEQ ID NO: 31), and BDNF (SEQ
IDNO: 17), or antigenic portions thereof. The term “polypep-
tide” 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 polypeptides may be
naturally occurring full length proteins or fragments thereof,
processed forms of naturally occurring polypeptides (such as
by enzymatic digestion), chemically synthesized polypep-
tides, or recombinantly expressed polypeptides. 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 modification, including but not
limited to peptidomimetic bonds and reduced peptide bonds.

[0022] As used herein, an “antigenic fragment” is any por-
tion of at least 4 amino acids of the recited polypeptide that
can give rise to an immune response. In various preferred
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 por-
tions 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, positional
markers, or as additional markers. Any suitable such further
polypeptide or other molecule can be used. Exemplary addi-
tional 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 embodi-
ments, 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 immo-
bilizing the polypeptides on the support can be used. In one
embodiment, Nucleic Acid Protein Programmable Array
(NAPPA technology can be used. NAPPA arrays are gener-
ated by printing full-length cDNAs encoding the target pro-
teins at each feature of the array. The proteins are then tran-
scribed and translated by a cell-free system and immobilized
in situ using epitope tags fused to the proteins. Other suitable
immobilization methods include, but are not limited to
luciferase immunoprecipitation systems (LIPS), Luminex™
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beads, wells of a 96 well dish, standard immune dipstick
assays, standard ELISA assays.

[0027] Asused 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 polyethyl-
ene, polypropylene, and polystyrene; and gel-forming mate-
rials, such as proteins (e.g., gelatins), lipopolysaccharides,
silicates, agarose, polyacrylamides, methylmethracrylate
polymers; sol gels; porous polymer hydrogels; nanostruc-
tured 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 mate-
rials such as langasite (La;GasSiO, ), nitrocellulose, nylon,
glass, diazotized membranes (paper or nylon), polyformalde-
hyde, cellulose, cellulose acetate, paper, ceramics, metals,
metalloids, semiconductive materials, coated beads, mag-
netic particles; plastics such as polyethylene, polypropylene,
and polystyrene; and gel-forming materials, such as proteins
(e.g., gelatins), lipopolysaccharides, silicates, agarose 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 dis-
tinguished 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 differ-
entially 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, dis-
ulfide bonding, hydrogen bonding, electrostatic bonding,
recombinant fusion and conformational bonding. Alterna-
tively, 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 breast cancer as part of a clinical testing pro-
cedure. Any suitable detection tag can be used, including but
not limited to enzymes, prosthetic groups, fluorescent mate-
rials, luminescent materials, bioluminescent materials, radio-
active materials, positron emitting metals, and nonradioactive
paramagnetic metal ions. The tag used will depend on the
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specific detection/analysis/diagnosis techniques and/or
methods used such as immunohistochemical staining of (tis-
sue) samples, flow cytometric detection, scanning laser cyto-
metric detection, fluorescent immunoassays, enzyme-linked
immunosorbent assays (ELISAs), radioimmunoassays
(RIAs), bioassays (e.g., neutralization assays), Western blot-
ting applications, etc. For immunohistochemical staining of
tissue samples preferred tags are enzymes that catalyze pro-
duction 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, horserad-
ish 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 radio-
isotopes, such as >*P, >?P, *S, *H, and **°I. 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), CSNKI1E (SEQ ID NO: 10), FRS3
(SEQ ID NO: 4), RAC3 (SEQ ID NO: 16), HOXD1 (SEQ ID
NO: 8), SF3A1 (SEQ ID NO: 2), CTBP1 (SEQ ID NO: 30),
C150rf48 (SEQ ID NO: 36), MYOZ2 (SEQ ID NO: 34),
EIF3E (SEQID NO: 40), BAT4 (SEQID NO: 6), ATF3 (SEQ
1D NO: 20), BMX (SEQ ID NO: 46), RAB5SA (SEQ ID NO:
24), UBAPI (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 supportln 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 tech-
nique can be used for attaching the nucleic acids to the sup-
port. In one embodiment, NAPPA arrays are generated by
printing fcDNAs encoding the target proteins, or antigenic
fragments thereof, at features of the support. Other tech-
niques for printing nucleic acids on a support can be used and
are well known in the art.

[0035] Invariousembodiments, 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,orall 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
(SEQIDNO: 22), DBT (SEQIDNO: 26), CSNKI1E (SEQID
NO: 10), FRS3 (SEQ ID NO: 4), HOXD1 (SEQ ID NO: 8),
SF3A1 (SEQ ID NO: 2), Cl50rf48 (SEQ ID NO: 36),
MYOZ2 (SEQ ID NO: 34), BAT4 (SEQ ID NO: 6), BMX
(SEQ ID NO: 46), RABSA (SEQ ID NO: 24), UBAP1 (SEQ
ID NO: 48), GPR157 (SEQ ID NO: 44), ZMYM6 (SEQ ID
NO: 42),SLC33A1 (SEQIDNO: 12), TRIM32 (SEQID NO:
38), ALG10 (SEQ ID NO: 28), TFCP2 (SEQ ID NO: 50),
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SERPINHI (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
(SEQIDNO: 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.
[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 pref-
erably 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 bind-
ing 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), PDCDGIP (SEQ ID NO:
21),DBT (SEQIDNO: 25), CSNK1E (SEQ IDNO: 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),
ZMYMG6 (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
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 polypep-
tides 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.
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[0047] The inventors have discovered that the presence of
autoantibodies to one or more of the recited polypeptides is a
postive predictor of breast cancer, and thus the methods ofthe
invention provide valuable diagonstic and prognostic infor-
mation to an attending physician.

[0048] Asused herein a subject “at risk of breast cancer” is
any human considered to be in a risk group for breast cancer.
In one embodidment, 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 likeli-
hood 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 accu-
rate diagnosis in at least 70% of cases; more preferably of at
least 75%, 80%, 85%, 90%, or more of the cases. In a pre-
ferred embodiment, the likelihood of breast cancer is a like-
lihood 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 sampleto 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 frag-
ments thereof, indicates a likelihood of breast cancer in the
subject.

[0052] Ina preferred embodiment, the one or more isolated
polypeptides are 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), SF3A1 (SEQ ID
NO: 1), C150rf48 (SEQ ID NO: 35), MYOZ2 (SEQ ID NO:
33),BAT4 (SEQIDNO: 5), BMX (SEQID 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), TECP2 (SEQ ID NO: 49), SERPINH1 (SEQID NO: 51),
SELL (SEQ ID NO: 55), ZNF510 (SEQ ID NO: 53), or
antigenic fragments thereof. Thus, in various embodiments,
the methods comprise contacting 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.
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[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 por-
tions 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,
orall 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 polypep-
tides, 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 poly-
nucleotide molecule), including without limitation a covalent
bond, ionic bond, salt bridge, hydrogen bond, van der Waals
interaction, hydrophobic/hydrophilic interaction, electro-
static interaction, steric interaction, other associations, 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 embodidment of the invention are contacted
with the bodily fluid, such as a serum sample, under condi-
tions 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 seconday 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
ofthe invention are not limited by any specific type of binding
conditions employed. Such conditions 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 poly-
nucleotide) in the probe set, 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 oflabeled 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
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different electrode mid-point potential, where detection com-
prises 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 Electrochemistry,
Vol., 2nd ed., Wiley-VCH, New York). In a further embodi-
ment, 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 embodiments 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 stain-
ing with anti-fusion tag antibodies and measurement of the
fluorescence intensity signal generated from secondary anti-
bodies. Detecting presence of antibodies to the polypeptides
in the bodily fluid sample can be accomplished by standard
methods 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 antibodies
described above. Such immunoassay methods include, but
are not limited to, direct or indirect immunoassay such as for
example a competitive binding assay, a non-competitive
binding assay, a radioimmunoassay, immunohistochemistry,
an enzyme-linked immunosorbent assay (ELISA), a sand-
wich assay, a gel diffusion immunodiffusion assay, an agglu-
tination assay, dot blotting, a fluorescent immunoassay such
as fluorescence-activated cell sorting (FACS), chemilumines-
cence 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] In the 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 gen-
erally 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
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
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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] Ina 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 specifi-
cally bind the sample antibodies and the resulting complex is
detected. The polypeptides may be directly labeled or alter-
natively may be subsequently detected using labeled second-
ary antibodies that specifically bind to the polypeptide-anti-
body complex. Antibody binding reagents may be, for
example, protein A, or other antibodies. Antibody binding
reagents may be radiolabeled or enzyme linked. Detection
may be by autoradiography, calorimetric reaction or chemi-
luminescence. This method allows both quantitation of an
amount of sample antibody and determination of its identity
by a relative position on the membrane which is indicative of
a migration distance in the acrylamide gel during electro-
phoresis. The definitions and all embodiments 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 strat-
egy to select AAb from 4988 tumor antigens, we identified
119 AAb potential biomarkers for the early detection of breast
cancer. A blinded validation study produced supporting evi-
dence for 28 of these potential biomarkers.

[0063] Seraused in these analyses were obtained from Fox
Chase Cancer Center (FCCC) and the Duke University Medi-
cal Center (DUMC) with support from the NCI Early Detec-
tion 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 can-
cer, and were selected retrospectively. To control for benign
breast disease, we obtained an independent 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 collected using a
standardized sample collection protocol and stored at —-80° C.
until use. Cases and matched controls were processed simul-
taneously. 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.). Expres-
sion plasmids were transformed into £. col/i DH50. and grown
in 1.5 mL terrific broth and ampicillin (100 pg/mL). DNA was
purified with the NucleoPreplI anion exchange resin (Mach-
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erey-Nagel Inc., Bethlehem, Pa.) using a Biomek FX (Beck-
man Coulter, Inc., Fullerton, Calif.) automated laboratory
workstation. Automated addition of all solutions was accom-
plished using a Matrix WellMate™ (Thermo Scientific, Hud-
son, N.H.) rapid bulk liquid-dispensing instrument. Purified
DNA was precipitated by addition of 0.6 volumes isopro-
panol, followed by centrifugation at 5000 rcf for 30 minutes.
The DNA pellet was washed with 200 pL of 80% ethanol,
centrifuged at 5000 rctf for 15 minutes, dried, and resus-
pended in dH,O. For bead array ELISAs, larger quantities of
DNA were prepared using standard Nucleobond™ prepara-
tion 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-FLAG antibody
(Sigma-Aldrich, St. Louis, Mo.), protein crosslinker (2 mM,
BS3, Pierce, Rockford, I1l.) and BSA (3 mg/mlL, Sigma-
Aldrich) to the DNA prior to printing onto the array surface.
All samples were printed using a Genetix QArray2™ with
300 um solid tungsten pins on amine-treated glass slides.
Arrays were stored in an air-tight container at room tempera-
ture, protected from light. The printed DNA was transcribed
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
serum antibodies, the arrays were incubated with serum
diluted 1:300-1:600 in 5% PBS milk with 0.2% Tween 20. All
incubations were carried out at 4° C. overnight with mixing
(Corning hybridization chambers) unless indicated other-
wise. 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 Amplifica-
tion reagent (PerkinElmer, Waltham, Mass.) per manufactur-
er’s instructions. Slides were scanned with a Perkin Elmer
ProScanArray HT and the images were quantitated using
MicroVigene software (Vigene Tech version 2.9.9.2). The
highly immunogenic EBV-derived antigen, 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 estimated by the first
quartile of the non-spots and then log-transforming the
median-scaled raw intensities to bring the data to the same
scale and stabilize the variance across the range of signals.
Candidate antigens from the initial 4,988 antigens were
selected if they met two different criteria: 1) comparison of
the 95% percentiles of the cases and controls using quantile
regression and 2) comparison of the proportion of cases with
intensities above the 957 percentile of controls to the
expected number seen by chance, with a p-value=0.05
(n=217). Additional antigens (n=544) were ranked based on
intensity and decreasing specificity (cases/controls). Inde-
pendent arrays of these 761 candidate antigens were screened
with a fully independent set of age-matched sera consisting of
76 controls with benign breast disease and 102 patient sera
from DUMC, randomly divided into training and validation
sets. We normalized these arrays as follows. First, we
removed differences in intensity associated with plates and
pins by consecutively multiplying the raw intensities by three
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factors: the median intensity of all antigens divided by the
median intensity of antigens from the same plate, the median
intensity of all antigens divided by the median intensity of
antigens printed at the same within-pin position, and the
median intensity of all antigens divided by the median inten-
sity of antigens printed with the same pin. These scalings
yielded a median reduction in variance of 9%. We removed
any duplicate antigen pairs that differed by more than 3 times
the median absolute deviation, resulting in removal of 0.5%
of spots. Third, we rescaled the raw intensities as above and
averaged duplicate antigen pairs. Finally, we removed back-
ground signal by subtracting the first quartile of control spot
(no DNA) intensity and divided the excess intensity by the
median excess intensity.

[0067] Weused the partial area under the receiver operating
characteristic curve (pAUC) as the basis for comparing the
normalized intensities of cases and controls for each antigen.
Specifically, we used the pAUC where the false positive rate
is at most 5%. For each antigen we tested the hypothesis that
the pAUC was greater than 0.00125, which is the same partial
area under the 45 degree line receiver operating characteristic
curve that represents no difference between cases and con-
trols. We used the training set to identify 119 potential antigen
biomarkers with p-values less than 0.05 and confirmed 28 of
these using the validation set (p<0.05). Training and valida-
tion statistics for the 28 breast cancer biomarkers is provided
in Table 1.

TABLE 1

Gene Name Accession number Amino acid Nucleotide

SF3A1

splicing factor 3A
subunit 1 isoform 1-
full length (1-793)
FRS3

fibroblast growth
factor receptor
substrate 3-full
length (1-492)
BAT4

HLA-B associated
transcript-4-full
length (1-356)
HOXD1
homeobox protein
Hox-D1 full length
(1-328)

CSNKIE

casein kinase I
isoform

epsilon full

length (1-416)
SLC33A1

acetyl-

coenzyme A
transporter 1-full
length (1-549)
ATP6AP1

V-type proton
ATPase

subunit S1
precursor-

full length (1-470)
RAC3

NP_005868

—

SEQ ID NO: SEQ ID NO: 2

NP_006644 SEQ ID NO:

w

SEQID NO: 4

NP_149417 SEQ ID NO:

w

SEQ ID NO:

=N

AAH14477

o0

SEQIDNO:7 SEQID NO:

NP_001885 SEQIDNO:9 SEQID NO: 10

NP_004724 SEQ ID NO:

—
—

SEQID NO: 12

NP_001174 SEQ ID NO:

—
w

SEQ ID NO:

—

4

NP_005043 SEQID NO: 15 SEQID NO: 16
ras-related C3

botulinum toxin

substrate 3

precursor-full

length (1-192)
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TABLE 1-continued

Gene Name

Accession number Amino acid

Nucleotide

BDNF
brain-derived
neurotrophic
factor transcript
variant 5-

full length

(1-247)

ATF3

cyclic AMP-
dependent
transcription
factor

ATF-3 isoform
1-full length
(1-181)

PDCD6IP
programmed

cell death
6-interacting
protein isoform
1-full length
(1-868)

RABSA
ras-related protein
Rab-5A-full
length (1-215)
DBT
Dihydrolipoamide
branched chain
transacylase
E2-full

length (1-482)
ALG10

alpha-1,2-
glucosyltransferase
ALG10-A-full
length(1-473)
CTBP1
C-terminal-binding
protein 1 isoform 1-
full length (1-440)
SOX2
transcription factor
SOX-2-full length
(1-317)

MYOZ2
myozenin-2-full
length (1-264)
Cl150rf48

normal mucosa of
esophagus-specific
gene 1 protein-full
length (1-83)
TRIM32

E3 ubiquitin-protein
ligase TRIM32-full
length (1-653)
EIF3E

eukaryotic
translation
initiation factor

3 subunit E-full
length (1-445)
ZMYM6

zine finger, MYM-
type 6, isoform
CRA_b-partial
(1-156/163)
GPR157

probable G-protein
coupled receptor
157-partial (1-
155/335)

AAA96140

NP_001665

NP_037506

NP_004153

AAH16675

NP_116223

NP_001319

NP_003097

NP_057683

NP_115789

NP_001093149

NP_001559

AAP35781

EAW71612

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

—_
~

—
=)

5]
—

W
iy

IS
=

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

SEQ ID NO:

40

42

44
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TABLE 1-continued TABLE 1-continued
Gene Name Aceession number Amine aeid Nucleotide Gene Name Accession number Amino acid Nucleotide
BMX NP_001712 SEQID NO: 45 SEQ ID NO: 46 ii‘;ﬁféf;’;‘;d’f“”
CytoF{lasmic ) SERPINH1 NP_001226 SEQID NO: 51 SEQ ID NO: 52
tyrosine-protein serpin H1
kinase BMX-full precursor-full
length (1-675) length (1-418)
UBAP1 NP_057609 SEQ ID NO: 47 SEQID NO: 48 ZNF510 AAH68587 SEQID NO: 53 SEQ ID NO: 54
ubiquitin-associated zine ﬁng_er protein
protein 1 510-partial
isoform 1-full (1-636/683)
150 SELL AAH20758 SEQID NO: 55 SEQ ID NO: 56
length (1-502) L-selectin
TFCP2 AAH36890 SEQID NO: 49 SEQ ID NO: 50 precursor-full
grainyhead-like 3 length (1-375)
(Drosophila),
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 56
<210> SEQ ID NO 1
<211> LENGTH: 793
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1
Met Pro Ala Gly Pro Val Gln Ala Val Pro Pro Pro Pro Pro Val Pro
1 5 10 15
Thr Glu Pro Lys Gln Pro Thr Glu Glu Glu Ala Ser Ser Lys Glu Asp
20 25 30
Ser Ala Pro Ser Lys Pro Val Val Gly Ile Ile Tyr Pro Pro Pro Glu
35 40 45
Val Arg Asn Ile Val Asp Lys Thr Ala Ser Phe Val Ala Arg Asn Gly
50 55 60
Pro Glu Phe Glu Ala Arg Ile Arg Gln Asn Glu Ile Asn Asn Pro Lys
65 70 75 80
Phe Asn Phe Leu Asn Pro Asn Asp Pro Tyr His Ala Tyr Tyr Arg His
85 90 95
Lys Val Ser Glu Phe Lys Glu Gly Lys Ala Gln Glu Pro Ser Ala Ala
100 105 110
Ile Pro Lys Val Met Gln Gln Gln Gln Gln Thr Thr Gln Gln Gln Leu
115 120 125
Pro Gln Lys Val Gln Ala Gln Val Ile Gln Glu Thr Ile Val Pro Lys
130 135 140
Glu Pro Pro Pro Glu Phe Glu Phe Ile Ala Asp Pro Pro Ser Ile Ser
145 150 155 160
Ala Phe Asp Leu Asp Val Val Lys Leu Thr Ala Gln Phe Val Ala Arg
165 170 175
Asn Gly Arg Gln Phe Leu Thr Gln Leu Met Gln Lys Glu Gln Arg Asn
180 185 190
Tyr Gln Phe Asp Phe Leu Arg Pro Gln His Ser Leu Phe Asn Tyr Phe
195 200 205
Thr Lys Leu Val Glu Gln Tyr Thr Lys Ile Leu Ile Pro Pro Lys Gly
210 215 220
Leu Phe Ser Lys Leu Lys Lys Glu Ala Glu Asn Pro Arg Glu Val Leu
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-continued

225 230 235 240

Asp Gln Val Cys Tyr Arg Val Glu Trp Ala Lys Phe Gln Glu Arg Glu
245 250 255

Arg Lys Lys Glu Glu Glu Glu Lys Glu Lys Glu Arg Val Ala Tyr Ala
260 265 270

Gln Ile Asp Trp His Asp Phe Val Val Val Glu Thr Val Asp Phe Gln
275 280 285

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
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-continued

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

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

atgccggecg gacccgtgca ggeggtgcce ccgecgecge cegtgeccac ggagcccaaa 60
cagcccacag aagaagaagc atcttcaaag gaggattctg caccttctaa gccagttgtg 120
gggattattt accctcctec agaggtcaga aatattgttg acaagactgc cagetttgtg 180
gccagaaacg ggcctgaatt tgaagctagg atccgacaga acgagatcaa caaccccaag 240
ttcaactttc tgaaccccaa tgacccttac catgectact accgccacaa ggtcagcgag 300
ttcaaggaag ggaaggctca ggagccgtcce gccgecatce ccaaggtcat gcagcagcag 360
cagcagacca cccagcagca gctgccccag aaggtccaag cccaagtaat ccaagagacc 420
atcgtgccca aagagcectce tectgagttt gagttcattg ctgatcctec ctetatctca 480
gecttegact tggatgtggt gaagctgacyg gctcagtttg tggccaggaa tgggcgccag 540
tttctgacce agctgatgca gaaagagcag cgcaactacc agtttgactt tctcegecca 600
cagcacagcc tcttcaacta cttcacgaag ctagtggaac agtacaccaa gatcttgatt 660
ccacccaaag gtttattttc aaagctcaag aaagaggctg aaaacccccg agaagttttg 720
gatcaggtgt gttaccgagt ggaatgggcce aaattccagg aacgtgagag gaagaaggaa 780
gaagaggaga aggagaagga gcgggtggece tatgctcaga tcgactggca tgattttgtg 840
gtggtggaaa cagtggactt ccaacccaat gagcaaggga acttccctece ccccaccacg 900
ccagaggagc tgggggcccg aatcctcatt caggageget atgaaaagtt tggggagagt 960

gaggaagttg agatggaggt cgagtctgat gaggaggatg acaaacagga gaaggcggag 1020
gagcctectt cccagectgga ccaggacacce caagtacaag atatggatga gggttcagat 1080

gatgaagaag aagggcagaa agtgccceca cccccagaga cacccatgec tccacctetg 1140

cccccaacte cagaccaagt cattgtccge aaggattatg atcccaaagce ctccaagccce 1200
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ttgcctecag ccectgetee agatgagtat cttgtgtceece ccattactgg ggagaagatce 1260
cccgecagca aaatgcagga acacatgcege attggacttce ttgacccteg ctggctggag 1320
cagcgggatc gctccatccg tgagaagcag agcgatgatg aggtgtacgce accaggtctg 1380
gatattgaga gcagcttgaa gcagttggct gagcggcgta ctgacatctt cggtgtagag 1440
gaaacagcca ttggtaagaa gatcggtgag gaggagatcc agaagccaga ggaaaaggtg 1500
acctgggatg gccactcagg cagcatggec cggacccage aggctgccca ggccaacatc 1560
accctccagg agcagattga ggccattcac aaggccaaag gcctggtgec agaggatgac 1620
actaaagaga agattggccc cagcaagccc aatgaaatcce ctcaacagec accgccacca 1680
tcttcagcca ccaacatccce cagectegget ccacccatca cttcagtgec ccgaccacce 1740
acaatgccac ctccagttcg tactacagtt gtctccgcag tacccgtcat gcccecggecce 1800
ccaatggcat ctgtggtccg getgeccccca ggctcagtga tcgeccccat gecgeccatce 1860
atccacgecge ccagaatcaa cgtggtgccce atgecctccect cggeccctec tattatggece 1920
cccecgeccac cccccatgat tgtgccaaca gectttgtge ctgctccacce tgtggcacct 1980
gtecccagete cagecccaat geccectgtg catcccccac ctcccatgga agatgagecce 2040
acctccaaaa aactgaagac agaggacagc ctcatgccag aggaggagtt cctgcgcaga 2100
aacaagggtc cagtgtccat caaagtccag gtgcccaaca tgcaggataa gacggaatgg 2160
aaactgaatg ggcaggtgct ggtcttcacc ctcccactca cggaccaggt ctctgtcatt 2220
aaggtgaaga ttcatgaagc cacaggcatg cctgcaggga aacagaagct acagtatgag 2280
ggtatcttca tcaaagattc caactcactyg gcttactaca acatggccaa tggcgcagtc 2340
atccacctgg ccctcaagga 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
85 90 95

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
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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

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

atggggagcet getgecagetyg ccetgaacaga gacagegtte cagacaacca ccccaccaag 60

ttcaaggtga caaatgtgga tgatgagggg gtggagctgg gctctggggt gatggagcetg 120
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acgcagagtyg agctggtgcet gcacctgcat cggegtgagg cegtcegetg gecttatcte 180
tgettgegge gectatggeta cgactccaac ctcttcectect ttgagagtgg cegecgatgt 240
cagacaggcce agggaatatt tgcatttaag tgttcceggg ctgaggaaat cttcaaccte 300
cttcaggatc tgatgcagtg caacagcatc aatgtgatgg aagagcctgt catcatcacc 360
cgcaatagcece accccgetga gettgaccte cctegagecee cccagecacce caatgetcta 420
ggctacactg tctecagett ttccaatgge tgeccctggag agggcccacg attctcaget 480
cceeggegge tctegacaag cagectgegg caccectege ttggggaaga gtccacccat 540
gcectecattg ctectgatga gcagtcccac acctatgtca acacaccgge cagtgaagat 600
gaccaccgca ggggecgceca ctgectgeag ccectgectg agggtcagge acccttecte 660
cegeaggece ggggacctga ccaacgggac ccacaggtgt tcettgcagec aggccaggtg 720
aagtttgtgt tgggcccgac ccctgetegg cggcacatgg tgaagtgeca gggectetgt 780
cececagectge atgaccecce acaccacaat aataacaatg aggcccctte tgagtgtceca 840

gcccagecca agtgcaccta cgagaacgtce accggggggce tgtggcgagg ggctggetgg 900
agactgagcc cagaggagcce gggctggaat ggecttgecce accgecggge cgecctgetg 960
cactatgaga acctgccccce actgccccct gtgtgggaaa gccaagccca gcagctggga 1020
ggggaggctg gggatgatgg ggactcgagg gatgggctca caccctette caatggcttce 1080
cctgatggtg aggaggacga gaccccactg cagaagccca ccagcacccg ggccgccatce 1140
cgcagccacg gcagetttee tgtgccactg acccgecgece geggctceccce aagggtcette 1200
aactttgatt tccgccggec ggggcccgag cccccaagge agcttaacta catccaggtg 1260
gagctaaagg gctggggtgg agaccgecct aaggggccce agaacccctc gagcccccaa 1320
gccceccatge ccaccaccca ccctgcccga agctcagact cctacgcegt gattgaccte 1380
aaaaagaccg tggccatgtc caacctgcag agagctctge cccgagacga tggcaccgec 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
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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
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 ccttgctcat caccttcacce ccagccactg accccagcga cctctggaag 60
gatgggcage agcagccaca gcccgagaag ccagagtcca ccctggatgg ggctgcagece 120
cgagctttct atgaggccct gattggggat gagagcageg ctcectgactce ccagagatct 180
cagactgaac ctgccagaga aagaaagaga aagaaaagaa gaataatgaa ggcaccagca 240
gcagaagcag tggcagaagg agcatcagga agacatggac aagggagatc ccttgaggct 300
gaggataaga tgactcaccg gatactgagg gcagcccagg agggggacct gccagaactt 360

aggagactgce tggaaccgca tgaggcagga ggagctgggg ggaatatcaa cgcccgggat 420
gecttetggt ggaccccact gatgtgtget getcgagegg gecaggggge agetgtgage 480
tatctcctgg gecgtgggge tgectgggtg ggggtetgtg agectgagtgg cagggatgeg 540
gctcageteg ctgaagaage tggcttcect gaggtagcce gcatggtcag ggagagccat 600
ggagagacaa ggagcccgga aaaccggtcet cctactccct cectccagta ctgcgagaac 660

tgtgacaccc acttccaaga ttccaaccac cgcacatcca ctgctcacct getgtcactg 720
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tcgecagggte ctcagectcee caacctteca cttggggtge ccatctccag cecgggette 780
aaactgctge tgaggggggy ctgggageca ggaatgggge tgggaccceg gggtgaggge 840
cgtgccaate ccatccccac tgtcctcaag agggaccagg aaggactagg ctacagatca 9200
gecaccecage cecgagtgac acattteeca gettgggata cccgagetgt ggetgggagyg 960

gagagaccee ctcegggtgge cacactgage tggagggagg agagaaggag ggaggagaaa 1020

gacagggctt gggagcggga tctaaggact tacatgaacc tcgagttce 1068

<210> SEQ ID NO 7

<211> LENGTH: 328

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

Met Ser Ser Tyr Leu Glu Tyr Val Ser Cys Ser Ser Ser Gly Gly Val
1 5 10 15

Gly Gly Asp Val Leu Ser Leu Ala Pro Lys Phe Cys Arg Ser Asp Ala
20 25 30

Arg Pro Val Ala Leu Gln Pro Ala Phe Pro Leu Gly Asn Gly Asp Gly
Ala Phe Val Ser Cys Leu Pro Leu Ala Ala Ala Arg Pro Ser Pro Ser
50 55 60

Pro Pro Ala Ala Pro Ala Arg Pro Ser Val Pro Pro Pro Ala Ala Pro
65 70 75 80

Gln Tyr Ala Gln Cys Thr Leu Glu Gly Ala Tyr Glu Pro Gly Ala Ala
85 90 95

Pro Ala Ala Ala Ala Gly Gly Ala Asp Tyr Gly Phe Leu Gly Ser Gly
100 105 110

Pro Ala Tyr Asp Phe Pro Gly Val Leu Gly Arg Ala Ala Asp Asp Gly
115 120 125

Gly Ser His Val His Tyr Ala Thr Ser Ala Val Phe Ser Gly Gly Gly
130 135 140

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

Gly Pro Phe Ser Ala Cys Leu Lys Ala Ser Ala Asp Gly His Pro Gly
165 170 175

Ala Phe Gln Thr Ala Ser Pro Ala Pro Gly Thr Tyr Pro Lys Ser Val
180 185 190

Ser Pro Ala Ser Gly Leu Pro Ala Ala Phe Ser Thr Phe Glu Trp Met
195 200 205

Lys Val Lys Arg Asn Ala Ser Lys Lys Gly Lys Leu Ala Glu Tyr Gly
210 215 220

Ala Ala Ser Pro Ser Ser Ala Ile Arg Thr Asn Phe Ser Thr Lys Gln
225 230 235 240

Leu Thr Glu Leu Glu Lys Glu Phe His Phe Asn Lys Tyr Leu Thr Arg
245 250 255

Ala Arg Arg Ile Glu Ile Ala Asn Cys Leu His Leu Asn Asp Thr Gln
260 265 270

Val Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Gln Lys Lys Arg Glu
275 280 285

Arg Glu Gly Leu Leu Ala Thr Ala Ile Pro Val Ala Pro Leu Gln Leu
290 295 300
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Pro Leu Ser Gly Thr Thr Pro Thr Lys Phe Ile Lys Asn Pro Gly Ser
310

305

Pro Ser Gln Ser Gln Glu Pro Ser

<210> SEQ I
<211> LENGT
<212> TYPE:

325
D NO 8
H: 984

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

atgagctect
ctecagettygg
tteectetgg
cecetegectt
cagtacgege
getgggggcy
ctggggcggy
tegggeggey
ggcccttttt
gcatcceegy
gectteagea
gccgagtatyg
ctgacagaac
gagatagcca
aggatgaaac
ccectecaac
cctteteagt
<210> SEQ I

<211> LENGT
<212> TYPE:

acctggagta
cacccaagtt
gcaacggcga
cgeeceegge
agtgcaccct
cggactacgg
cggecgacga
gctetttect
cggettgtet
ccecaggeac
cgttegagtyg
gggeegetag
tggaaaaaga
actgcttgea
agaagaaaag
tteeectete
cccaagagece
D NO 9

H: 416
PRT

cgtgtecatge
ctgeegetee
cggegectte
cgeececgeg
ggagggggece
cttectgggg
cggegggtet
ccteagegge
caaagcgtca
ctaccccaag
gatgaaagtg
ccectecage
gtttcattte
cctgaatgac
ggaacgagaa
tggaacaacc

tteg

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

Met Glu Leu
1

Ser Gly Ser
Glu Glu Val
35

Leu His Ile
50

Ile Pro Ser
65

Val Met Glu

Ser Arg Lys

Arg Val Gly Asn Lys
5

Phe Gly Asp Ile Tyr

20

Ala Ile Lys Leu Glu

40

Glu Ser Lys Phe Tyr

55

Ile Lys Trp Cys Gly

70

Leu Leu Gly Pro Ser

85

Phe Ser Leu Lys Thr

100

315

agcagcagcg

gacgeceegge

gtcagctgte

cggcegtecy

tacgaacctg

tcegggecgyg

cacgtccact

caggtggatt

gccgacggec

tcegtetete

aagaggaatg

gcgatecgea

aataagtact

acgcaagtca

gggcttctgg

ccecactaagt

Tyr

Leu

25

Cys

Lys

Ala

Leu

Val
105

Arg

10

Gly

Val

Met

Glu

Glu

90

Leu

Leu

Ala

Lys

Met

Gly

75

Asp

Leu

geggggtegy
cegtggetet
tgeccectygge
taccgectee
gtgcegecace
cgtacgactt
acgeccaccte
acgecggectt
accetggtge
cegecteegy
cctectaagaa
cgaatttcag
taactcgage
aaatctggtt
ccacggecat

ttatcaagaa

Gly Arg Lys
Asn Ile Ala
30

Thr Lys His
45

Gln Gly Gly
60

Asp Tyr Asn

Leu Phe Asn

Leu Ala Asp
110

320

cggegacgty
gcageccgee
cgeegeccga
ggcegegece
tgcegeggea
ccegggegty
ggcegtette
cggcgaacce
ttteecagace
cctecctgee
aggcaaactce
caccaagcaa
ccggegeate
ccagaaccge
teetgtgget

cceeggcage

Ile Gly
15

Ser Gly

Pro Gln

Val Gly

Val Met
80

Phe Cys
95

Gln Met

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

984
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Ile Ser Arg Ile Glu Tyr Ile His Ser Lys Asn Phe Ile His Arg Asp
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 acctgggtge caacatcgec tctggtgagg aagtegecat caagetggag 120
tgtgtgaaga caaagcaccce ccagcetgcac atcgagagca agttctacaa gatgatgcag 180

ggtggegtgg ggatccegte catcaagtgg tgcggagetg agggcgacta caacgtgatg 240

gtcatggage tgctggggee tagectcgag gacctgttcea acttetgtte cegeaaatte 300

agcctcaaga cggtgctget cttggecgac cagatgatca gecgcatcga gtatatccac 360
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tccaagaact tcatccaccyg ggacgtcaag cccgacaact tcectcatggg getggggaag 420
aagggcaacc tggtctacat catcgactte ggectggeca agaagtaccg ggacgcccgce 480
acccaccage acattcccta ccgggaaaac aagaacctga ccggcacgge ccgctacget 540
tccatcaaca cgcacctggg cattgagcaa ageccgtcegag atgacctgga gagectggge 600
tacgtgctca tgtacttcaa cctgggetee ctgeectgge aggggctcaa agcagccace 660
aagcgccaga agtatgaacg gatcagcgag aagaagatgt caacgcccat cgaggtecte 720
tgcaaaggct atccctccga attctcaaca tacctcaact tctgecgete cctgeggttt 780
gacgacaagc ccgactactce ttacctacgt cagctcettee geaacctcett ccaccggcag 840
ggcttcetect atgactacgt ctttgactgg aacatgctga aattcggtge agcccggaat 900

ccegaggatg tggaccggga geggcgagaa cacgaacgeg aggagaggat ggggeagceta 960
cgggggteceg cgacccgage cctgecccect ggeccaccca cgggggccac tgccaaccgyg 1020
cteegeagtyg cegeegagee cgtggettee acgecagect ccegeatcca gecggetgge 1080
aatacttcte ccagagcgat ctcgegggte gaccgggaga ggaaggtgag tatgaggetg 1140
cacaggggtyg cgccegecaa cgtctectee tecagacctea ctgggeggea agaggtctee 1200
cggatcccag cctcacagac aagtgtgceca 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
35 40 45

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 ccatctccca caaggacagce agccggcaac ggcggccagg gaatttcagt 60
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-continued

cactctctgg atatgaagag cggtccectyg cegecaggeg gttgggatga cagtcattty 120

gactcagegg gecgggaagg ggacagagaa gctcttetgg gggataccegg cactggegac 180

ttcttaaaag ccccacagag cttccgggec gaactaagca gcattttget actactcettt 240
ctttacgtgc ttcagggtat tcccctggge ttggcgggaa gcatcccact cattttgcaa 300
agcaaaaatg ttagctatac agaccaagct ttcttcagtt ttgtecttttg geccttcagt 360
ctcaaattac tctgggccce gttggttgat gcggtctacg ttaagaactt cggtecgtege 420
aaatcttgge ttgtcccgac acagtatata ctaggactct tcatgatcta tttatccact 480
caggtggacc gtttgcttgg gaataccgat gacagaacac ccgacgtgat tgctctcact 540
gtggegttet ttttgtttga attcttggec gccactcagg acattgcegt cgatggttgg 600
gcgttaacta tgttatccag ggaaaatgtg ggttatgectt ctacttgcaa tteggtggge 660
caaacagcgg gttacttttt gggcaatgtt ttgtttttgg cccttgaatc tgccgacttt 720
tgtaacaaat atttgcggtt tcagcctcaa cccagaggaa tcgttactcet ttcagatttce 780
ctttttttet ggggaactgt atttttaata acaacaacat tggttgccct tctgaaaaaa 840
gaaaacgaag tatcagtagt aaaagaagaa acacaaggga tcacagatac ttacaagctg 900
ctttttgcaa ttataaaaat gccagcagtt ctgacatttt gccttctgat tctaactgeca 960

aagattggtt tttcagcagc agatgctgta acaggactga aattggtaga agagggagta 1020
cccaaagaac atttagcctt attggcagtt ccaatggttc ctttgcagat aatactgcect 1080
ctgattatca gcaaatacac tgcaggtccc cagccattaa acacatttta caaagccatg 1140
ccctacagat tattgettgg gttagaatat gececctactgg tttggtggac tcctaaagta 1200
gaacatcaag ggggattccc tatatattac tatatcgtag tcctgctgag ttatgettta 1260
catcaggtta cagtgtacag catgtatgtt tctataatgg ctttcaatgc aaaggttagt 1320
gatccactta ttggaggaac atacatgacc cttttaaata ccgtgtccaa tctgggagga 1380
aactggcctt ctacagtagc tctttggett gtagatccecce tcacagtaaa agagtgtgta 1440
ggagcatcaa accagaattg tcgaacacct gatgectgttg agctttgcaa aaaactgggt 1500
ggctcatgtg ttacagcecct ggatggttat tatgtggagt ccattatttg tgttttcatt 1560
ggatttggtt ggtggttectt 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
65 70 75 80
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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

<210> SEQ ID NO 14
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<211> LENGTH: 1410
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 14
atgatggegg ccatggegac ggctcgagtyg cggatgggge cgeggtgege ccaggegete 60

tggegcatge cgtggetgee ggtgtttttyg tegttggegyg cggeggcegge ggcggeagey 120

gecggagcage aggteceget ggtgetgtgg tcgagtgacce gggacttgtg ggctcctgeg 180

gcecgacacte atgaaggeca catcaccage gacttgcage tctctaccta cttagatcce 240
geectggage tgggteccag gaatgtgetyg ctgttectge aggacaagcet gagcattgag 300
gatttcacag catatggcgg tgtgtttgga aacaagcagg acagcgcctt ttctaaccta 360
gagaatgcce tggacctgge ccectectea ctggtgette ctgccgtega ctggtatgea 420
gtcagcactce tgaccactta cctgcaggag aagctcgggg ccagcccctt gcatgtggac 480
ctggccacce tgcgggaget gaagetcaat gecagectee ctgetctget getcattege 540
ctgccctaca cagccagcete tggtcectgatg gcacccaggg aagtcctcac aggcaacgat 600
gaggtcateg ggcaggtect gagcacacte aagtccgaag atgtcccata cacageggcec 660
ctcacagcgg tccgecectte cagggtggec cgtgatgtag cegtggtgge cggagggcta 720
ggtegecage tgctacaaaa acagccagta tcacctgtga tccatcctce tgtgagttac 780
aatgacaccg ctccceggat cetgttetgg geccaaaact tetctgtgge gtacaaggac 840
cagtgggagg acctgactcc cctcaccttt ggggtgcagg aactcaacct gactggetcce 900
ttctggaatg actcctttge caggetctca ctgacctatg aacgactctt tggtaccaca 960

gtgacattca agttcattct ggccaaccge ctctacccag tgtctgeccg gcactggttt 1020
accatggagc gcctcgaagt ccacagcaat ggctccegteg cctacttcaa tgcttceccag 1080
gtcacagggc ccagcatcta ctecttecac tgcgagtatg tcagcagcect gagcaagaag 1140
ggtagtctece tcgtggcccg cacgcagcce tctcecctgge agatgatget tcaggactte 1200
cagatccagg ctttcaacgt aatgggggag cagttctceet acgccagcga ctgtgcecage 1260
ttectteteee ccggecatetyg gatggggetg ctcacctece tgttcatget cttceatctte 1320
acctatggcece tgcacatgat cctcagectce aagaccatgg atcgetttga tgaccacaag 1380
ggccccacta tttectttgac 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

Asp Arg Leu Arg Pro Leu Ser Tyr Pro Gln Thr Asp Val Phe Leu Ile
65 70 75 80
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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 tcaagtgcgt ggtggtegge gacggegecg tggggaagac atgcttgetg 60
atcagctaca cgaccaacgc cttcceccgga gagtacatece ccaccgtttt tgacaactac 120
tctgccaacg tgatggtgga cgggaaacca gtcaacttgg ggctgtggga cacagcgggt 180
caggaggact acgatcggct geggecacte tcctacccece aaactgacgt ctttcetgatce 240
tgcttctcte tggtgagccce ggectectte gagaatgtte gtgccaagtg gtacccggag 300
gtgcggecace actgecccca cacgeccatce ctcctggtgg gcaccaaget ggacctcege 360
gacgacaagg acaccattga gcggctgcegg gacaagaagc tggcacccat cacctaccca 420
cagggcctgg ccatggcceg ggagattgge tctgtgaaat acctggagtg ctcagccctg 480
acccagcggg gcctgaagac agtgtttgac gaggcgatece gegeggtget ctgcccgecc 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

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
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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

atgaccatcc ttttccttac tatggttatt tcatactttg gttgcatgaa ggctgcccce 60
atgaaagaag caaacatccg aggacaaggt ggcttggect acccaggtgt gcggacccat 120
gggactctgg agagcgtgaa tgggcccaag gcaggttcaa gaggcttgac atcattgget 180
gacactttcg aacacatgat agaagagctg ttggatgagg accagaaagt tcggcccaat 240
gaagaaaaca ataaggacgc agacttgtac acgtccaggg tgatgctcag tagtcaagtg 300
cctttggage ctcctettet ctttetgetg gaggaataca aaaattacct agacgctgca 360
aacatgtcca tgagggtccg gcgccactct gaccctgece gccgagggga gectgagegtg 420
tgtgacagta ttagtgagtg ggtaacggcg gcagacaaaa agactgcagt ggacatgtcg 480
ggegggacgg tcacagtect tgaaaaggtce cctgtatcaa aaggccaact gaagcaatac 540
ttctacgaga ccaagtgcaa tcccatgggt tacacaaaag aaggctgcag gggcatagac 600
aaaaggcatt ggaactccca gtgccgaact acccagtegt acgtgeggge 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
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
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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

atgatgcttc aacacccagg ccaggtctct gectcggaag tgagtgettce tgccatcgte 60
ccctgectgt cecectectgg gtcactggtg tttgaggatt ttgctaacct gacgeccttt 120
gtcaaggaag agctgaggtt tgccatccag aacaagcacc tctgccaccg gatgtcctcet 180
gegetggaat cagtcactgt cagcgacaga cccctcegggg tgtccatcac aaaagccgag 240
gtagccectg aagaagatga aaggaaaaag aggcgacgag aaagaaataa gattgcagct 300
gcaaagtgcc gaaacaagaa gaaggagaag acggagtgcc tgcagaaaga gtcggagaag 360
ctggaaagtg tgaatgctga actgaaggct cagattgagg agctcaagaa cgagaagcag 420
catttgatat acatgctcaa ccttcatcgg cccacgtgta ttgtccggge tcagaatggg 480
aggactccag aagatgagag aaacctcttt atccaacaga taaaagaagg 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

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
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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
85 90 95

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

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
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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
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
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Jun. 13, 2013

<210> SEQ ID NO 22

<211> LENGTH: 2604

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

atggcgacat tcatcteggt geagetgaaa aagacctceag aggtggacct ggccaagecy
ctggtgaagt tcatccagca gacttaccca ageggcgggg aagagcagge ccagtactge
cgegeggegg aggagetcag caagetgege cgegecgeag teggtegtee getggacaag
cacgagggceg cgctcgagac getcctgaga tattatgatce agatttgtte tattgaacce
aaattcccat tttetgaaaa tcagatctge ttgacattta cctggaagga tgetttcegat
aaaggttcac tttttggagg ctctgtaaaa ctggctcettg caagettagg atatgaaaag
agetgtgtgt tgttcaattyg tgcagecetta getagccaaa ttgcagcaga acagaaccty
gataatgatg aaggattgaa aatcgctgcet aaacattacc agtttgctag tggtgecttt
ttacatatta aagagacggt tttatctgcce ttaagtegag agecgaccgt ggacatatcet
ccagatactg ttgggaccct cagtcttatt atgetggcac aggctcaaga agtatttttt
ttaaaagcca caagagataa aatgaaagat gccatcatag ctaaattgge taatcagget
gcagattatt ttggtgatgc tttcaaacag tgtcaataca aagatactct ccccaaggag
gtgtteectyg tettggetge aaagcactgt atcatgcagg ccaatgetga gtaccatcag
tctatcctgg caaaacagca gaagaaattt ggagaagaaa ttgcaaggtt acagcatgca
gcagaactga ttaaaacagt ggcatctege tatgatgaat atgttaatgt gaaggatttt
tctgacaaaa tcaatcgtge ccttgctgca gcaaagaagg ataatgactt catttatcat
gatcgagttce cagaccttaa agatctagat cctattggeca aagccacact tgtgaaatcet
accceggtcea atgtacccat cagtcagaaa tttactgate tgtttgagaa gatggttcece
gtgtcagtac agcagtcettt ggetgectat aatcagagga aagccgattt ggttaacaga
tcaattgctc agatgagaga agccaccact ttggcaaatg gggtgctage ttcecttaat
cttecagecag caattgaaga tgtgtctgga gacactgtac ctcagtctat attgactaaa
tccagatctyg tgattgaaca gggaggcatc cagactgttg atcagttgat taaagaactg
cctgaattac tgcaacgaaa tagagaaatc ctagatgagt cattaaggtt gttggatgaa
gaagaagcaa ccgataatga tttaagagca aaatttaagg aacgttggca aaggacacca
tccaatgaac tgtataagcce tttaagagca gagggaacca acttcagaac agttttagat
aaagctgtge aggcagatgg acaagtgaaa gaatgttacce agtctcateg tgacaccatc
gtgettttgt gtaageccaga gectgagetg aatgetgeca tcccttetge taatccagea
aagaccatgc agggcagtga ggttgtaaat gtcttaaaat ccttattgte aaatcttgat
gaagtaaaga aggaaagaga gggtctggag aatgacttga aatctgtgaa ttttgacatg
acaagcaagt ttttgacagce cctggctcaa gatggtgtga taaatgaaga agctctttet
gttactgaac tagatcgagt ctatggaggt cttacaacta aagtccaaga atctctaaag
aaacaggagg gacttcttaa aaatattcag gtctcacatc aggaattttc aaaaatgaaa
caatctaata atgaagctaa cttaagagaa gaagttttga agaatttagce tactgcatat
gacaactttyg ttgaacttgt agctaatttg aaggaaggca caaagtttta caatgagttg

actgaaatcc tggtcaggtt ccagaacaaa tgcagtgata tagtttttgc acggaagaca

60

120

180

240

300

360

420

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

2040

2100
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gaaagagatg aactcttaaa ggacttgcaa caaagcattg ccagagaacc tagtgctcct 2160
tcaattccta cacctgcgta tcagtcctca ccagcaggag gacatgcacc aactcctcca 2220
actccagcgc caagaaccat gccgectact aagccccage ccccagccag gcctccacca 2280
cctgtgette cagcaaatcg agctccttet gectactgcete catctccagt gggggctggg 2340
actgctgcge cagctccatc acaaacgcct ggctcagetce ctectccaca ggcgcaggga 2400
ccaccctate ccacctatce aggatatcct gggtattgec aaatgcccat gcccatggge 2460
tataatcctt atgcgtatgg ccagtataat atgccatatc caccagtgta tcaccagagt 2520
cctggacagg ctccatacce gggaccccag cagecttcat accccttcece 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
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
210 215

<210> SEQ ID NO 24

<211> LENGTH: 645

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

atggctagtc gaggcgcaac aagacccaac gggccaaata ctggaaataa aatatgccag 60
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ttcaaactag tacttctggg agagtccgct gttggcaaat caagectagt gettegtttt 120
gtgaaaggcc aatttcatga atttcaagag agtaccattg gggctgettt tctaacccaa 180
actgtatgtc ttgatgacac tacagtaaag tttgaaatat gggatacagc tggtcaagaa 240
cgataccata gcctagcacce aatgtactac agaggagcac aagcagccat agttgtatat 300
gatatcacaa atgaggagtc ctttgcaaga gcaaaaaatt gggttaaaga acttcagagg 360
caagcaagtc ctaacattgt aatagcttta tcgggaaaca aggccgacct agcaaataaa 420
agagcagtag atttccagga agcacagtcc tatgcagatg acaatagttt attattcatg 480
gagacatccg ctaaaacatc aatgaatgta aatgaaatat tcatggcaat agctaaaaaa 540
ttgccaaaga atgaaccaca aaatccagga gcaaattctg 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

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
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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 tccgtatget gagaacctgg agcaggaatg cggggaaget gatttgtgtt 60
cgctatttte aaacatgtgg taatgttcat gttttgaagce caaattatgt gtgtttcettt 120
ggttatcctt cattcaagta tagtcatcca catcacttcc tgaaaacaac tgctgctcte 180
cgtggacagg ttgttcagtt caagctctca gacattggag aagggattag agaagtaact 240
gttaaagaat ggtatgtaaa agaaggagat acagtgtctc agtttgatag catctgtgaa 300
gttcaaagtg ataaagcttc tgttaccatc actagtcgtt atgatggagt cattaaaaaa 360
ctctattata atctagacga tattgcctat gtggggaage cattagtaga catagaaacg 420
gaagctttaa aagattcaga agaagatgtt gttgaaactc ctgcagtgtce tcatgatgaa 480
catacacacc aagagataaa gggccgaaaa acactggcaa ctectgcagt tcgeegtcetg 540
gcaatggaaa acaatattaa gctgagtgaa gttgttggct caggaaaaga tggcagaata 600
cttaaagaag atatcctcaa ctatttggaa aagcagacag gagctatatt gcctecttca 660
cccaaagttg aaattatgcc acctccacca aagccaaaag acatgactgt tcctatacta 720

gtatcaaaac ctccggtatt cacaggcaaa gacaaaacag aacccataaa aggctttcaa 780
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aaagcaatgg tcaagactat gtctgcagcce ctgaagatac ctcattttgg ttattgtgat 840
gagattgacc ttactgaact ggttaagctc cgagaagaat taaaacccat tgcatttget 900
cgtggaatta aactctcctt tatgecttte ttcttaaagg ctgcttectt gggattacta 960

cagtttccta tccttaacge ttctgtggat gaaaactgcc agaatataac atataaggcet 1020
tctcataaca ttgggatagc aatggatact gagcagggtt tgattgtcec taatgtgaaa 1080
aatgttcaga tctgctctat atttgacatc gccactgaac tgaaccgcct ccagaaattg 1140
ggctetgtgg gtcagectcag caccactgat cttacaggag gaacatttac tctttccaac 1200
attggatcaa ttggtggtac ctttgccaaa ccagtgataa tgccacctga agtagccatt 1260
ggggccecttg gatcaattaa ggccattecce cgatttaacc agaaaggaga agtatataag 1320
gcacagataa tgaatgtgag ctggtcagct gatcacagag ttattgatgg tgctacaatg 1380
tcacgcttct 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

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
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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

atggcgcagce tggaaggtta ctatttcteg gecgecttga getgtacctt tttagtatce 60
tgcctectet tetecgectt cageegggeg ttgcgagage cctacatgga cgagatctte 120
cacctgccte aggcgcageg ctactgtgag ggccatttet cectttecca gtgggatcce 180
atgattacta cattacctgg cttgtacctg gtgtcaattg gagtgatcaa acctgccatt 240
tggatctttg gatggtctga acatgttgte tgctcecattg ggatgctcag atttgttaat 300
cttctcttca gtgttggcaa cttctattta ctatatttge ttttctgcaa ggtacaaccce 360
agaaacaagg ctgcctcaag tatccagaga gtcttgtcaa cattaacact agcagtattt 420
ccaacacttt atttttttaa cttcctttat tatacagaag caggatctat gttttttact 480
ctttttgegt atttgatgtg tctttatgga aatcataaaa cttcagectt ccttggattt 540
tgtggcttca tgtttcggca aacaaatatc atctgggetg tcettetgtge aggaaatgtce 600
attgcacaaa agttaacgga ggcttggaaa actgagctac aaaagaagga agacagactt 660

ccacctatta aaggaccatt tgcagaattc agaaaaattc ttcagtttcet tttggcttat 720
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tccatgtect ttaaaaactt gagtatgett ttgecttcectga cttggeccta catccttetg 780
ggatttctgt tttgtgettt tgtagtagtt aatggtggaa ttgttattgg cgatcggagt 840
agtcatgaag cctgtcettceca ttttectcaa ctattcectact ttttttecatt tactctettt 900
ttttecttte ctcatctecct gtctcctage aaaattaaga cttttecttte cttagtttgg 960

aaacgtagaa ttctgttttt tgtggttacc ttagtctctg tgtttttagt ttggaaattc 1020
acttatgctc ataaatactt gctagcagac aatagacatt atactttcta tgtgtggaaa 1080
agagtttttc aaagatatga aactgtaaaa tatttgttag ttccagccta tatatttget 1140
ggttggagta tagctgactc attgaaatca aagtcaattt tttggaattt aatgtttttc 1200
atatgcttgt tcactgttat agttcctcag aaactgctgg aatttcgtta cttcatttta 1260
ccttatgtca tttataggct taacatacct ctgcctccca catccagact catttgtgaa 1320
ctgagctgct atgcagttgt taatttcata actttttteca 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
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
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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

atgggcagct cgcacttgct caacaagggce ctgeccgettg gegteccgacce tccgatcatg 60
aacgggccce tgcacccgeg geccctggtg geattgetgg atggccggga ctgcacagtg 120
gagatgccca tcctgaagga cgtggccact gtggecttet gegacgegca gtccacgcag 180
gagatccatg agaaggtcct gaacgaggcet gtgggggccce tgatgtacca caccatcact 240
ctcaccaggg aggacctgga gaagttcaaa gccctecegea tcatcgtceg gattggcagt 300
ggttttgaca acatcgacat caagtcggcece ggggatttag gcattgcegt ctgcaacgtg 360
ccegeggegt ctgtggagga gacggecgac tcgacgetgt gecacatcct gaacctgtac 420

cggcgggeca cctggetgca ccaggegetg cgggagggea cacgagtcca gagcgtcgag 480
cagatccgeg aggtggegte cggegetgec aggatcecgeg gggagacctt gggcatcatce 540

ggacttggtc gcgtggggca ggcagtggceg ctgcgggceca aggcecttegg cttcaacgtg 600

ctettetacg acccttactt gteggatgge gtggageggyg cgetgggget gecagegtgte 660
agcaccctge aggacctgcet cttccacage gactgegtga ccectgcactyg cggectcaac 720
gagcacaacc accacctcat caacgactte accgtcaage agatgagaca aggggectte 780

ctggtgaaca cagecegggg tggectggty gatgagaagyg cgctggecca ggccctgaag 840

gagggcegga tcegeggege ggecctggat gtgcacgagt cggaaccctt cagetttage 900
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cagggcccte tgaaggatgc acccaacctc atctgcaccce cccatgetge atggtacage 960
gagcaggcat ccatcgagat gcgagaggag gcggcacggg agatccgcag agccatcaca 1020
ggccggatce cagacagect gaagaactgt gtcaacaagg accatctgac agccgccacce 1080
cactgggcca gcatggaccce cgccgtegtg caccctgage tcaatgggge tgcctatagg 1140
tacccteegg gegtggtggg cgtggeccee actggecatece cagctgetgt ggaaggtatc 1200
gteccecageg ccatgtecct gteccacgge ctgccccctg tggcccacce gcocccacgec 1260
ccttectectg gecaaaccgt caagcccgag gcggatagag 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

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
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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 ccgecgggee cgcagcaaac ttegggggge 60
ggcggeggea actccaccege ggeggeggece ggcggcaacce agaaaaacag cccggaccge 120
gtcaagegge ccatgaatge cttecatggtg tggteccgeg ggcageggeg caagatggece 180
caggagaacc ccaagatgca caactcggag atcagcaage gectgggcge cgagtggaaa 240
cttttgtegg agacggagaa geggecgtte atcgacgagg ctaagegget gegagegetyg 300
cacatgaagg agcacccgga ttataaatac cggcecccgge ggaaaaccaa gacgctcatg 360
aagaaggata agtacacgct geccggeggg ctgetggece ceggeggcaa tageatggeg 420

ageggggteg gggtgggege cggectggge gegggcegtga accagegcat ggacagttac 480

gegecacatga acggctggag caacggcage tacagcatga tgcaggacca getgggetac 540
ccgcagcace cgggectcaa tgcgcacgge gcagcgcaga tgcageccat gcaccgetac 600
gacgtgageg ccctgcagta caactccatg accagetcege agacctacat gaacggeteg 660
cccacctaca gcatgtccta ctegecagcag ggcaccectg geatggetet tggctccatg 720
ggtteggtgg tcaagtccga ggecagetece ageccccectg tggttaccte ttecteccac 780
tccagggege cctgecagge cggggaccte cgggacatga tcagcatgta tctecceegge 840
gccgaggtge cggaacccege cgeccccage agacttcaca tgtcccagca ctaccagage 900
ggcceggtge ccggeacgge cattaacgge acactgccce 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
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
65 70 75 80

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
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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 aagcaacagc catcatgaag 60
gaagtccatg gaaatgatgt tgatggcatg gacctgggca aaaaggtcag catccccaga 120
gacatcatgt tggaagaatt atcccatctc agtaaccgtg gtgccaggct atttaagatg 180
cgtcaaagaa gatctgacaa atacacattt gaaaatttcc agtatcaatc tagagcacaa 240
ataaatcaca gtattgctat gcagaatggg aaagtggatg gaagtaactt ggaaggtggt 300
tcgcagcaag ccccecttgac tcecteccaac accccagatce cacgaagcecece tccaaatcca 360
gacaacattg ctccaggata ttctggacca ctgaaggaaa ttcctcctga aaaattcaac 420
accacagctg tccctaagta ctatcaatct ccctgggaac aagccattag caatgatccg 480
gagcttttag aggctttata tcctaaactt ttcaagcctg aaggaaaggc agaactgect 540
gattacagga gctttaacag ggttgccaca ccatttggag gttttgaaaa agcatcaaga 600
atggttaaat ttaaagttcc agattttgag ctactattge taacagatcc caggtttatg 660
tcctttgtca atccccttte tggcagacgg tcctttaata ggactcctaa gggatggata 720
tctgagaata ttcctatagt gataacaacc gaacctacag atgataccac tgtaccagaa 780
tcagaagacc ta 792

<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 Lys Arg Lys Glu Leu Ile Pro Leu
1 5 10 15

Val Val Phe Met Thr Val Ala Ala Gly Gly Ala Ser Ser Phe Ala Val
20 25 30
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Tyr

Glu

Ile

65

Val

Ser

Pro

50

Asn

Thr

Leu
35
Trp

Gln

Lys

Trp Lys Thr Asp Val Ile Leu Asp

40

Glu Thr Val Asp Pro Thr Val Pro

55

Gln Trp Lys Pro Ile Glu Glu Leu

70

<210> SEQ ID NO 36

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

atgagetttt

actgtggegg

atccttgate

aagcttataa

gtgaccaaa

tccaactect

cgggtggage

gaaaaaaaaa

caatcaacca

249

36

<210> SEQ ID NO 37

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met

1

Val

Arg

Glu

Ser

65

Thr

Leu

Arg

Gln

Arg

145

Gly

Leu

Arg

Ala

Leu

Pro

Lys

50

Lys

Val

Leu

Ser

Pro

130

Arg

Glu

Gln

Arg

Ala

Glu

Lys

35

Leu

Ile

Leu

Met

Cys

115

Pro

Arg

Leu

Ala

Val
195

Ala

Cys

20

Leu

Leu

Thr

Lys

Cys

100

Gly

Gly

Asp

Gln

Arg

180

Gln

653

37

Ala Ala

5

Pro Ile

Leu His

Ala Ser

Arg Ile

Ile Ile

85

Arg Ser

Leu Val

His Cys

Phe Gly

150

Arg Arg
165

Tyr Lys

Asp Glu

Ser

Ccys

Cys

Ser

55

Thr

Asp

Cys

Leu

Thr

135

Glu

Lys

Ala

Leu

gatgaaaagyg
ctcatcttte
tcecagaacct

acaatggaaa

His

Met

Gly

40

Ile

Ser

Thr

Gly

Cys

120

Leu

Lys

Ala

Val

Ala
200

75

aaggaactca

gctgtgtatt

tgggaaactg

cccattgaag

Leu

Glu

25

His

Asn

Leu

Ala

Arg

105

Glu

Pro

Leu

Ala

Leu

185

Arg

Asn

10

Ser

Thr

Gly

Thr

Gly

90

Arg

Pro

Val

Thr

Leu

170

Gln

Ser

Leu

Phe

Ile

Val

Gln

75

Leu

Leu

Cys

Lys

Arg

155

Glu

Glu

Arg

Arg Lys Lys Asn Pro

45

Gln Lys Leu Ile Thr

60

Gln Asn Val Gln Arg

tteeettggt

ctctttggaa

tggaccctac

agttgcaaaa

Asp Ala

Thr Glu

Cys Arg
45

Arg Cys
60

Leu Thr

Ser Glu

Pro Arg

Arg Glu

125

Glu Ala

140

Leu Arg

Gly Val

Tyr Gly

Lys Phe
205

Leu

Glu

30

Gln

Pro

Asp

Ala

Gln

110

Ala

Ala

Glu

Ser

His

190

Phe

ggtgttcatg
aaccgatgtyg
tgtacctcaa

tgtccaaagyg

Arg

Gln

Cys

Phe

Asn

Val

95

Phe

Asp

Glu

Leu

Lys

175

Glu

Thr

80

Glu

Leu

Leu

Cys

Leu

80

Gly

Cys

His

Glu

Met

160

Asp

Glu

Gly

60

120

180

240

249
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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
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
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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

atggetgcag cagcagette tcacctgaac ctggatgece tcegggaagt gctagaatge 60
ccecatctgea tggagtectt cacagaagag cagcetgegte ccaagettet geactgtgge 120
cataccatct gecgecagtyg cctggagaag ctattggeca gtagcatcaa tggtgtecge 180
tgtcectttt gcagcaagat tacccgcata accagcttga cccagcetgac agacaatctyg 240
acagtgctaa agatcattga tacagetggg ctcagecgagyg ctgtgggget getcatgtgt 300
cggtectgtg ggcggegtet gecceggeaa ttetgcecgga getgtggttt ggtgttatgt 360
gageectgee gggaggcaga ccatcagect cctggecact gtacactece tgtcaaagaa 420
gcagcetgagg ageggegteg ggactttgga gagaagttaa ctegtetgeg ggaacttatg 480

ggggagctge agcggeggaa ggcagecttg gaaggtgtcet ccaaggacct tcaggcaagg 540

tataaagcag ttctccagga gtatgggcat gaggagcgca gggtccagga tgagetgget 600
cgctetegga agttettcac aggetetttg getgaagttyg agaagtccaa tagtcaagtyg 660
gtagaggagc agagttacct gcttaacatt gcagaggtgc aggctgtgtce tcegetgtgac 720
tacttcctgg ccaagatcaa gcaggcagat gtagcactac tggaggagac agctgatgag 780
gaggagccag agctcactge cagcttgect cgggagctca ccctgcaaga tgtggagetce 840
cttaaggtag gtcatgttgg cccectecaa attggacaag ctgttaagaa gccccggaca 900
gttaacgtgg aagattcctg ggccatggag gccacagcegt ctgctgecte tacctetgtt 960

acttttagag agatggacat gagcccggag gaagtggttg ccagccctag ggcctcacct 1020
gctaaacagc ggggtcctga ggcagcctce aatatccage agtgcctctt tctcaagaag 1080
atgggggcca aaggcagcac tccaggaatg ttcaatcttc cagtcagtct ctacgtgacc 1140
agtcaaggtg aagtactagt cgctgaccgt ggtaactatc gtatacaagt ctttacccgce 1200
aaaggctttt tgaaggaaat ccgccgcagce cccagtggca ttgatagett tgtgctaage 1260
ttcecttgggyg cagatctacce caacctcact cctcetcectcag tggcaatgaa ctgccagggg 1320
ctgattggtg tgactgacag ctatgataac tccctcaagg tatatacctt ggatggccac 1380
tgcgtggect gtcacaggag ccagctgagce aaaccatggg gtatcacagce cttgccatct 1440
ggccagtttg tagtaaccga tgtggaaggt ggaaagcttt ggtgtttcac agttgatcga 1500
ggatcagggg tggtcaaata cagctgccta tgtagtgctg tgcggcccaa atttgtcacce 1560
tgtgatgctg agggcaccgt ctacttcacc cagggcttag gcctcaatct ggagaatcgg 1620
cagaatgagc accacctgga gggtggcttt tccattgget ctgtaggccce tgatgggcag 1680
ctgggtcgec agattagcca cttcecttecteg gagaatgagg atttccgetg cattgetgge 1740
atgtgtgtgg atgctcgtgg tgatctcatc gtggctgaca gtagtcgcaa ggaaattctce 1800

cattttcecta agggtggggg ctatagtgtce cttattcgag agggacttac ctgtcecggtg 1860
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ggcatagccc 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

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
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Ile Asn Met
355

Arg Trp Ile
370

Asp Ser Lys
385

Tyr Gln Gln

Met Leu Ala

Glu Ala Pro
435

<210> SEQ I
<211> LENGT
<212> TYPE:

Leu Ala Asp Lys Leu

360

Val Asn Leu Ile Arg

375

Leu Gly His Val Val
390

Val Ile Glu Lys Thr

405

Met Asn Ile Glu Lys

420

Asn Trp Ala Thr Gln

D NO 40
H: 1335
DNA

440

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

atggeggagt
ccgettettg
aaattggacc
ctttattctg
ctgaaacage
acaaggcaaa
catggtttta
tgtgggaatt
acagatagaa
aattgggatg
gtgagttcte
gttttettea
caatatctta
gtcataacaa
attcaacagg
gttaactttg
aatgacttct
tttgagactt
aacatgacte
gatgccaaga
tatcagcaag
aatattgaga
gattetgget
<210> SEQ I

<211> LENGT
<212> TYPE:

acgacttgac
aatttctcete
ttcttagtga
atgatattce
ttcaggcaga
tgcagtcaac
ggcaggaata
actcaggagce
atgctttaag
cagccatgga
cacttcagte
atcaccccaa
atgcaattca
acaaggatgt
agtcttacac
actttgatgg
tcttggtgge
tctgtegeat
cagaagaagc
ttgattctaa
tgattgaaaa
agaaacttaa
tctac

D NO 41

H: 156
PRT

tactegcate
tgtaaaggag
taccaacatg
tcatgettty
aacagaacca
cagggatggt
tttagataca
agcagaatat
ttecactctgg
agaccttaca
tcttecageag
aggtcgegat
gacaatgtgt
tcgaaaacgt
atataaagac
ggctcagaaa
ttgtcttgag
ccaccagtgt
tgaaaggtgg
attaggtcat
gaccaaaage

tcagaatage

Asn Met Thr

Asn Ala Arg

Met Gly Asn

395

Lys Ser Leu
410

Lys Leu Asn
425

Asp Ser Gly

gcgcactttt
atatataatg
gtagactttyg
agagagaaaa
attgtgaaga
aggatgctet
ctctacagat
ctttattttt
ggaaagetygy
cggttaaaag
agaacatggc
aatattattg
ccacacattc
cggecaggtte
ccaattacag
aagctgaggg
gatttcattg
atcagcatta
attgtaaatt
gtggttatgy
ctttecttta

aggtcagagg

Pro Glu Glu
365

Leu Asp Ala
380

Asn Ala Val

Ser Phe Arg

Gln Asn Ser

430

Phe Tyr
445

tggatcggea
aaaaggaatt
ctatggatgt
gaaccacagt
tgtttgaaga
ttgactacct
atgcaaaatt
ttagagtgct
cctetgaaat
agaccataga
tcattcactg
acctcttect
ttcgetattt
taaaagatct
aatttgttga
aatgtgaatc
aaaatgcceg
acatgttgge
tgattagaaa
gtaacaatgc
gaagccagat

ctectaactyg

Ala Glu

Lys Ile

Ser Pro

400

Ser Gln
415

Arg Ser

tctagtettt
attacaaggt
atacaaaaac
ggttgcacaa
tccagaaact
ggcggacaag
ccagtacgaa
ggttccagea
cttaatgcag
taataattct
gtctetgttt
ttatcagcca
gactacagca
agttaaagtt
atgtttatat
agtgettgtyg
tctcecttcata
agataaattyg
tgcaagactyg
agtctcacce
gttggecaty

ggcaactcaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335
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<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 tgaatgtggc aaagcagtgg taccacagca ggagcttctg 60
gacaaaatta aagaagaacc agacaatgct caagagtatg gatgtgtcca acagccaaaa 120
actcaagaaa gtaaattgaa aattggtggt gtgtcttcag ttaatgagag acctattgcc 180
cagcagttga acccaggctt tcagctttcet tttgcatcat ctggcccaag tgtgttgett 240
ccttcagtte cagctgttge tattaaggtt ttttgttctg gttgtaaaaa aatgetttat 300
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
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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 cccegecgee caccgagetyg gtgecgtegyg agegegeegt ggtgetgetyg 60
tcgtgegeac tcteegeget cggeteggge ctgetggtgg ccacgcacge cetgtggece 120
gacctgegea gecgggeacyg gegectgetg ctettectgt cgctggecga cetgeteteg 180
geecgectect acttctacgg agtgetgcag aacttegegg geccgtegtg ggactgegtg 240
ctgecagggeg cgctgtecac cttegecaac accagctect tettctggac cgtggecatt 300
gegetcetact tgtacctcag catcegtecege gecgegegeg ggectegeac agatcgectg 360
ctttgggect tccatgtegt caggtgggtyg geggtggege tgetttteca ggagecceey 420
acacaggccg accecteceg gtettgecct ceccagaggee gegte 465

<210> SEQ ID NO 45

<211> LENGTH: 675

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

Met Asp Thr Lys Ser Ile Leu Glu Glu Leu Leu Leu Lys Arg Ser Gln
1 5 10 15

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
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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

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
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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 agaacggctt tttgttttga ccaaaacaaa cctttcctac 120
tatgaatatg acaaaatgaa aaggggcagc agaaaaggat ccattgaaat taagaaaatc 180
agatgtgtgg agaaagtaaa tctcgaggag cagacgcctg tagagagaca gtacccattt 240
cagattgtct ataaagatgg gcttctctat gtctatgcat caaatgaaga gagccgaagt 300
cagtggttga aagcattaca aaaagagata aggggtaacc cccacctget ggtcaagtac 360
catagtgggt tcttcgtgga cgggaagttc ctgtgttgec agcagagctg taaagcagec 420
ccaggatgta ccctctggga agcatatgcet aatctgcata ctgcagtcaa tgaagagaaa 480
cacagagttc ccaccttccc agacagagtg ctgaagatac ctcgggcagt tcctgttcte 540
aaaatggatg caccatcttc aagtaccact ctagcccaat atgacaacga atcaaagaaa 600
aactatggct cccagccacc atcttcaagt accagtctag cgcaatatga cagcaactca 660
aagaaaatct atggctccca gccaaacttc aacatgcagt atattccaag ggaagacttc 720
cctgactggt ggcaagtaag aaaactgaaa agtagcagca gcagtgaaga tgttgcaagce 780
agtaaccaaa aagaaagaaa tgtgaatcac accacctcaa agatttcatg ggaattccct 840
gagtcaagtt catctgaaga agaggaaaac ctggatgatt atgactggtt tgctggtaac 900
atctccagat cacaatctga acagttactc agacaaaagg gaaaagaagg agcatttatg 960

gttagaaatt cgagccaagt gggaatgtac acagtgtcect tatttagtaa ggctgtgaat 1020
gataaaaaag gaactgtcaa acattaccac gtgcatacaa atgctgagaa caaattatac 1080
ctggcagaaa actactgttt tgattccatt ccaaagctta ttcattatca tcaacacaat 1140
tcagcaggca tgatcacacg gctccgecac cctgtgtcaa caaaggccaa caaggtcccc 1200

gactctgtgt cectgggaaa tggaatctgyg gaactgaaaa gagaagagat taccttgttg 1260

aaggagctgg gaagtggcca gtttggagtg gtccagetgg gcaagtggaa ggggcagtat 1320
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gatgttgctg ttaagatgat caaggagggc tccatgtcag aagatgaatt ctttcaggag 1380
gcccagacta tgatgaaact cagccatcce aagctggtta aattctatgg agtgtgttca 1440
aaggaatacc ccatatacat agtgactgaa tatataagca atggctgctt gctgaattac 1500
ctgaggagtc acggaaaagg acttgaacct tcccagctcect tagaaatgtg ctacgatgtce 1560
tgtgaaggca tggccttctt ggagagtcac caattcatac accgggactt ggctgctcegt 1620
aactgcttgg tggacagaga tctctgtgtg aaagtatctg actttggaat gacaaggtat 1680
gttcttgatg atcagtatgt cagttcagtc ggaacaaagt ttccagtcaa gtggtcagct 1740
ccagaggtgt ttcattactt caaatacagc agcaagtcag acgtatgggc atttgggatc 1800
ctgatgtggg aggtgttcag cctggggaag cagccctatg acttgtatga caactcccag 1860
gtggttctga aggtctccca gggccacagg ctttaccgge cccacctgge atcggacacce 1920
atctaccaga tcatgtacag ctgctggcac gagcttccag aaaagcgtcec cacatttcag 1980
caactcctgt cttccattga accacttcgg gaaaaagaca agcat 2025
<210> SEQ ID NO 47

<211> LENGTH: 502

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

Met Ala Ser Lys Lys Leu Gly Ala Asp Phe His Gly Thr Phe Ser Tyr
1 5 10 15

Leu Asp Asp Val Pro Phe Lys Thr Gly Asp Lys Phe Lys Thr Pro Ala
20 25 30

Lys Val Gly Leu Pro Ile Gly Phe Ser Leu Pro Asp Cys Leu Gln Val
35 40 45

Val Arg Glu Val Gln Tyr Asp Phe Ser Leu Glu Lys Lys Thr Ile Glu
50 55 60

Trp Ala Glu Glu Ile Lys Lys Ile Glu Glu Ala Glu Arg Glu Ala Glu
65 70 75 80

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
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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

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

atggcttcta agaagttggg tgcagatttt catgggactt tcagttacct tgatgatgte 60
ccatttaaga caggagacaa attcaaaaca ccagctaaag ttggtctacc tattggcttc 120
tccttgectg attgtttgca ggttgtcaga gaagtacagt atgacttcte tttggaaaag 180
aaaaccattg agtgggctga agagattaag aaaatcgaag aagccgagceg ggaagcagag 240
tgcaaaattg cggaagcaga agctaaagtg aattctaaga gtggcccaga gggcgatage 300
aaaatgagct tctccaagac tcacagtaca gccacaatge cacctcctat taaccccatc 360
ctcgccaget tgcagcacaa cagcatcctce acaccaactce gggtcagcag tagtgccacg 420
aaacagaaag ttctcagccc acctcacata aaggcggatt tcaatcttge tgactttgag 480

tgtgaagaag acccatttga taatctggag ttaaaaacta ttgatgagaa ggaagagctg 540



US 2013/0150259 Al Jun. 13, 2013
50

-continued
agaaatattc tggtaggaac cactggaccc attatggctce agttattgga caataacttg 600
cccaggggag getetgggte tgtgttacag gatgaggagg tcectggecatce cttggaacgg 660
gcaaccctag atttcaagece tcttcataaa cccaatgget ttataacctt accacagttg 720
ggcaactgtg aaaagatgtc actgtcttec aaagtgtcce tccccectat acctgcagta 780
agcaatatca aatccctgte tttccccaaa cttgactcectg atgacagcaa tcagaagaca 840
gccaagetgg cgagecacttt ccatagcaca tcctgectee geaatggcac gttccagaat 900
tccctaaage cttccaccca aagcagtgec agtgagctca atgggcatca cactcttggg 960

ctttcagectt tgaacttgga cagtggcaca gagatgccag ccctgacatc ctcccagatg 1020
ccttececctet ctgttttgte tgtgtgcaca gaggaatcat cacctccaaa tactggtcce 1080
acggtcacce ctcctaattt ctcagtgtca caagtgccca acatgcccag ctgtccccag 1140
gectattetg aactgcagat gctgtcccce agcgagcegge agtgtgtgga gacggtggte 1200
aacatgggct actcgtacga gtgtgtcctce 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 acctcatggc 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

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
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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

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



US 2013/0150259 Al Jun. 13, 2013
52

-continued

<400> SEQUENCE: 50

atgagagtca atggagatga tgacagtgtt gcggecttga gcttcctcta tgattactac 60
atgggtccca aggagaagceg gatattgtcee tccagcactyg ggggcaggaa tgaccaagga 120
aagaggtact accatggcat ggaatatgag acggacctca ctccccttga aagccccaca 180
cacctcatga aattcctgac agagaacgtg tctggaacce cagagtaccce agatttgete 240
aagaagaata acctgatgag cttggagggg gccttgccca cccctggcaa ggcagctccce 300
ctecectgecag gecccagecaa gctggaggee ggetetgtgg acagctacct gttacccace 360
actgatatgt atgataatgg ctccctcaac tccttgtttyg agagcattca tggggtgecg 420
cccacacage gctggcagece agacagcacce ttcaaagatg acccacagga gtcgatgete 480
ttecccagata tcctgaaaac ctccccggaa cccccatgte cagaggacta ceccagecte 540
aaaagtgact ttgaatacac cctgggctcee cccaaagcca tccacatcaa gtcaggegag 600
tcacccatgg cctacctcaa caaaggccag ttctacceeg tcaccctgeg gaccccagca 660
ggtggcaaag gccttgectt gtectccaac aaagtcaaga gtgtggtgat ggttgtette 720
gacaatgaga aggtcccagt agagcagctg cgcttcetgga agcactggca ttcccggcaa 780
cccactgeca agcagegggt cattgacgtg getgactgca aagaaaactt caacactgtg 840
gagcacattg aggaggtggce ctataatgca ctgtcctttg tgtggaacgt gaatgaagag 900
gccaaggtgt tcatcggegt aaactgtcetg agcacagact tttectcaca aaagggggtyg 960

aagggtgtcc ccctgaacct gcagattgac acctatgact gtggettggg cactgagegce 1020
ctggtacacc gtgctgtctg ccagatcaag atcttctgtg acaagggagc tgagaggaag 1080
atgcgcgatg acgagcggaa gcagttccgg aggaaggtca agtgccctga ctccagcaac 1140
agtggcgtca agggctgcect gectgtcecggge ttcaggggca atgagacgac ctaccttegg 1200
ccagagactg acctggagac gccaccegtg ctgttcatec ccaatgtgca cttctecage 1260
ctgcagcget ctggaggggce agccccecteg gcaggaccca gcagctccaa caggctgect 1320
ctgaagcgta cctgctegece cttcactgag gagtttgage ctectgeccectce caagcaggcece 1380
aaggaaggceg accttcagag agttctgetg tatgtgegga gggagactga ggaggtgttt 1440
gacgcgcetceca tgttgaagac cccagacctg aaggggctga ggaatgcgat ctcectgagaag 1500
tatgggttcce ctgaagagaa catttacaaa gtctacaaga aatgcaagcg aggaatctta 1560
gtcaacatgg acaacaacat cattcagcat tacagcaacc acgtcgectt cctgetggac 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
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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

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
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atgcgctece tectgettet cagegectte tgectectgg aggcggeect ggecgecgag 60
gtgaagaaac ctgcagccge agcagctcecet ggcactgegg agaagttgag ccccaaggceg 120
gccacgettg ccgagegcag cgecggectyg gecttcaget tgtaccagge catggccaag 180
gaccaggcag tggagaacat cctggtgteca cecegtggtgg tggcectegte getggggete 240

gtgtegetgyg geggcaagge gaccacggeg tcgecaggceca aggcagtget gagegeegag 300

cagetgegeg acgaggaggt gecacgeegge ctgggcgage tgetgegete actcagcaac 360
tccacggege gcaacgtgac ctggaagetyg ggcagccgac tgtacggacce cagcetcagtyg 420
agcttegetg atgacttegt gegcageage aagcagcact acaactgcga gcactccaag 480
atcaacttcc gcgacaageg cagcgegetyg cagtccatca acgagtggge cgcgcagace 540
accgacggca agctgeccga ggtcaccaag gacgtggage gcacggacgg cgccctgtta 600
gtcaacgcca tgttcttcaa gccacactgg gatgagaaat tccaccacaa gatggtggac 660
aaccgtgget tcatggtgac teggtectat accgtgggtg tcatgatgat gcaccggaca 720
ggcctctaca actactacga cgacgagaag gaaaagctge aaatcgtgga gatgeccctg 780
gcccacaage tcetccagect catcatccte atgecccate acgtggagece tcetcgagege 840
cttgaaaagc tgctaaccaa agagcagctg aagatctgga tggggaagat gcagaagaag 900
getgttgeca tetecttgec caagggtgtg gtggaggtga cccatgacct gcagaaacac 960

ctggctggge tgggcctgac tgaggccatt gacaagaaca aggccgactt gtcacgcatg 1020
tcaggcaaga aggacctgta cctggccage gtgttccacg ccaccgectt tgagttggac 1080
acagatggca acccctttga ccaggacatc tacgggcgeg aggagctgeg cagccccaag 1140
ctgttctacg ccgaccacce cttcatctte ctagtgeggg acacccaaag cggctceectg 1200
ctattcattg ggcgcctggt ccggcctaag ggtgacaaga tgcgagacga gtta 1254
<210> SEQ ID NO 53

<211> LENGTH: 636

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53

Met Ser Pro His Pro Glu Ala Ile Thr Asp Cys Val Thr Leu Asn Thr
1 5 10 15

Val Gly Gln Leu Ala Glu Gly Gly Tyr Pro Leu Arg Phe Ser Thr Leu
20 25 30

Phe Gln Glu Gln Gln Lys Met Asn Ile Ser Gln Ala Ser Val Ser Phe
35 40 45

Lys Asp Val Thr Ile Glu Phe Thr Gln Glu Glu Trp Gln Gln Met Ala
50 55 60

Pro Val Gln Lys Asn Leu Tyr Arg Asp Val Met Leu Glu Asn Tyr Ser
65 70 75 80

Asn Leu Val Ser Val Gly Tyr Cys Cys Phe Lys Pro Glu Val Ile Phe
85 90 95

Lys Leu Glu Gln Gly Glu Glu Pro Trp Phe Ser Glu Glu Glu Phe Ser
100 105 110

Asn Gln Ser His Pro Lys Asp Tyr Arg Gly Asp Asp Leu Ile Lys Gln
115 120 125

Asn Lys Lys Ile Lys Asp Lys His Leu Glu Gln Ala Ile Cys Ile Asn
130 135 140
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Asn Lys Thr Leu Thr Thr Glu Glu Glu Lys Val Leu Gly Lys Pro Phe
145 150 155 160

Thr Leu His Val Ala Ala Val Ala Ser Thr Lys Met Ser Cys Lys Cys
165 170 175

Asn Ser Trp Glu Val Asn Leu Gln Ser Ile Ser Glu Phe Ile Ile Asn
180 185 190

Asn Arg Asn Tyr Ser Thr Lys Lys Ile Gly Cys Gly Asn Val Cys Glu
195 200 205

Asn Ser Pro Phe Lys Ile Asn Phe Glu Lys Thr Gln Thr Gly Glu Lys
210 215 220

Phe Tyr Glu His Asn Lys Asn Met Lys Ala Leu Asn Tyr Asn Glu Asn
225 230 235 240

Leu Pro Lys His Pro Lys Phe Gln Thr Leu Glu Gln Ala Phe Glu Cys
245 250 255

Asn Lys Ile Gly Lys Ala Phe Asn Asp Lys Ala Asn Cys Val Lys His
260 265 270

Asn Ser Ser His Thr Gly Glu Thr Ser Ser Lys Asp Asp Glu Phe Arg
275 280 285

Lys Asn Cys Asp Lys Lys Thr Leu Phe Asp His Arg Arg Thr Gly Thr
290 295 300

Gly Lys Lys His Leu His Leu Asn Gln Cys Gly Lys Ser Phe Glu Lys
305 310 315 320

Ser Thr Val Glu Glu Tyr Asn Lys Leu Asn Met Gly Ile Lys His Tyr
325 330 335

Glu Leu Asn Pro Ser Gly Asn Asn Phe Asn Arg Lys Ala His Leu Thr
340 345 350

Asp Pro Gln Thr Ala Val Ile Glu Glu Asn Pro Leu Val Ser Asn Asp
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
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-continued
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 atccagaagc catcacagat tgtgtgacac tgaacactgt gggccaactt 60
gcagaaggtg gttatccttt acggttctce acactctttc aggagcagca gaaaatgaac 120
atatctcagg catcagtgtc attcaaggac gtgactatag aattcaccca ggaggagtgg 180
cagcaaatgg cccctgttca gaagaatctg tacagagatg tgatgctgga gaactacagce 240
aacctcgtct cagtggggta ctgctgtttc aaaccagagg tgatcttcaa gttggagcaa 300
ggagaggagc cttggttctc agaggaggaa ttctcaaacc agagtcaccc aaaagattac 360
agaggtgatg acctgatcaa gcagaacaag aaaatcaaag acaaacactt ggagcaagca 420
atatgtatca ataataaaac attgactaca gaggaagaga aagttttggg gaaaccattt 480
actctgcatg tagctgctgt tgcttcaaca aaaatgtcct gcaaatgcaa ctcatgggaa 540
gtgaatttgc aaagtatttc tgaatttatc attaataata gaaactattc aacaaagaaa 600
ataggttgcg gtaatgtatg tgagaattca cctttcaaaa ttaactttga gaaaactcag 660
actggagaga aattttatga acataataaa aacatgaaag ctctcaatta taatgaaaat 720
cttecccaage 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 gacgtecggtt cacagagttce geccgaagaag tcactcaatg 1200
atgaaaccct ataaatgtaa tgaatgtggg aaatccttcect gtcagaaagg acatctcatt 1260
caacatcaga gaactcacac aggagagaaa ccatttgaat gtagtgaatg tggaaaaact 1320
ttcteccaga 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
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gagaaaactt accagtgtaa tgaatgtgaa aaatccttct ggcgaaaaga tcatctcatt 1680
caacatcaga aaactcacac gggagagaaa ccattcaaat gtaacgaatg tgggaaaact 1740
tttgccegga catcaaccct 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
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
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
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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 tgatatttece atggaaatgt 60
cagagcacce agagggactt atggaacatc ttcaagttgt gggggtggac aatgetctgt 120
tgtgatttce tggcacatca tggaaccgac tgctggactt accattattce tgaaaaacce 180
atgaactgge aaagggctag aagattetge cgagacaatt acacagattt agttgecata 240
caaaacaagg cggaaattga gtatctggag aagactctge ctttcagteg ttcettactac 300
tggataggaa tccggaagat aggaggaata tggacgtggg tgggaaccaa caaatctctt 360
actgaagaag cagagaactg gggagatggt gagcccaaca acaagaagaa caaggaggac 420
tgcgtggaga tctatatcaa gagaaacaaa gatgcaggca aatggaacga tgacgectge 480
cacaaactaa aggcagccct ctgttacaca gettcttgec agecctggte atgeagtgge 540
catggagaat gtgtagaaat catcaataat tacacctgca actgtgatgt ggggtactat 600
gggccccagt gtcagtttgt gattcagtgt gagectttgg aggccccaga getgggtace 660
atggactgta ctcacccttt gggaaacttc agcettcaget cacagtgtge cttecagetge 720
tctgaaggaa caaacttaac tgggattgaa gaaaccacct gtggaccatt tggaaactgyg 780
tcatctccag aaccaacctyg tcaagtgatt cagtgtgage ctctatcage accagatttg 840
gggatcatga actgtagcca tccectggece agettcaget ttacctetge atgtacctte 900
atctgctcag aaggaactga gttaattggyg aagaagaaaa ccatttgtga atcatctgga 960

atctggtcaa atcctagtcc aatatgtcaa aaattggaca aaagtttcte aatgattaag — 1020

gagggtgatt ataaccccct cttcattcca gtggcagtca tggttactge attctcectggg 1080

ttggcattta tcatttggct ggcaaggaga ttaaaaaaag gtatg 1125
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1. A method for detecting breast cancer, comprising;

(a) contacting a suitable bodily fluid sample obtained from
a subject at risk of breast cancer with one or more iso-
lated polypeptides selected from the group consisting of
ATP6AP1 (SEQ ID NO: 13), PDCD6IP (SEQ ID NO:
21), DBT (SEQ ID NO: 25), CSNK1E (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), 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), SERPINHI1 (SEQ ID NO:
51), SELL (SEQ ID NO: 55), ZNF510 (SEQ ID NO:
53), or antigenic fragments thereof; wherein the contact-
ing occurs under conditions suitable for selective bind-
ing of antibodies in the bodily fluid sample to the one or
more polypeptides; and

(b) detecting presence of antibodies to the polypeptides in

the bodily fluid sample;

wherein the presence of antibodies to the one or more

polypeptides indicates a likelihood of breast cancer in
the subject.

2. The method of claim 1, wherein the one or more isolated
polypeptides comprises ATP6AP1 (SEQ ID NO: 13), or an
antigenic fragment thereof.

3. The method of claim 1 wherein the subject has one or
more of a lump in the breast tissue, lymph nodes, or armpit;
changes in breast size or shape, skin dimpling, nipple inver-
sion, spontaneous single-nipple discharge, a family/personal
history of breast cancer, or the subject is a carrier of a muta-
tion in the BRCA or other gene that predisposes the subject to
breast cancer.

4. The method of claim 1 wherein the method results in an
accurate diagnosis of breast cancer in at least 70% of cases.

5. The method of claim 1 wherein the likelihood of breast
cancer is a likelihood of Stage I or Stage II breast cancer.

6. The method of claim 1 wherein the bodily fluid com-
prises serum or plasma.

7. The method of claim 1 wherein those patients with a
likelihood of breast cancer are further tested for the presence
of breast cancer using a technique selected from the group
consisting of mammography, biopsy, or magnetic resonance
imaging.

8. A polypeptide probe set comprising:

at least 2 different isolated polypeptides selected from the

group consisting of ATP6AP1 (SEQ ID NO: 13),
PDCDG6IP (SEQ ID NO: 21), DBT (SEQ ID NO: 25),
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CSNKIE (SEQ ID NO: 9), FRS3 (SEQ ID NO: 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), ZMYMSG6 (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 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), CSNKI1E (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),
UBAP1 (SEQ ID NO: 48), GPR157 (SEQ ID NO: 44),
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 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

* * * * *



