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COMPOSITIONS FOR THE DETECTION AND
TREATMENT OF COLORECTAL CANCER

PRIORITY

[0001] This application claims the benefit of U.S. Ser. No.
61/081,926, filed Jul. 18, 2008, which is incorporated herein
by reference in its entirety.

GOVERNMENT INTEREST

[0002] This invention was supported, in part, by NIH/NCI/
SBIR grant number 1R43CA124006-01A1. The government
of the United States has certain rights to the invention.

BACKGROUND OF THE INVENTION

[0003] Theidentification of proteins, polypeptide and other
cellular constituent that are made when a cell undergoes a
change from one state or condition to another can be impor-
tant because such molecules are very likely to serve as indi-
cators that the change is or has taken place. In the case where
one condition is health and the second condition is a disease
state, identification of such “change mediated” proteins,
polypeptides or other cellular components should provide
excellent targets for the development of new diagnostics, and
likewise may provide targets for various types of antibio-
therapies (e.g., vaccines) to aid in the treatment of the disease.
[0004] In certain instances, change mediated molecules
may be shed from the diseased tissue and enter into bodily
fluids that are relatively easily recovered. The identification
of the presence of cellular constituents shed from diseased
(e.g., cancerous) tissue in bodily fluids can be important
because such shed proteins are very likely candidates to serve
as ideal diagnostic targets that are pathogenomonic of active
disease. For example, polypeptides that are differentially
expressed in cancerous cells, such as colorectal cancer cells,
and polypeptides that specifically expressed in cancerous
cells and that are shed from cancerous cells into bodily fluids
can be used to provide a precise and accurate diagnosis of
cancer, for screening of anti-cancer compounds, for the devel-
opment of therapeutic compositions, and other uses.

SUMMARY OF THE INVENTION

[0005] One embodiment of the invention provides a
method of detecting cancer or a predisposition to developing
cancer in a subject. The method comprises determining an
expression level of a cancer-associated polynucleotide, pro-
tein, or polypeptide selected from the group consisting of
Titin; HBA1; Insulin-like growth factor 1 receptor (IGF1R);
Isoform 3 of zonadhesin precursor; latent transforming
growth factor beta binding protein 4 (LTBP4); ASXL1 (addi-
tional sex combs like 1); beta globin (HBB); BMP15-bone
morphogenetic protein; TRIM49; DNAJ homolog subfamily
B member 11 precursor; uncharacterized hematopoietic
stem/progenitor cells protein MDS027; uncharacterized pro-
tein ALB; isoform 3 of sushi, nidogen and EGF-like domain-
containing protein 1 precursor; isoform 2 of peripherin; mito-
chondrial 28S ribosomal protein S22; translation initiation
factor EIF-2B subunit epsilon; estradiol 17-beta-dehydroge-
nase 1; XRCC6BP1; brain-specific angiogenesis inhibitor 1
precursor; isoform 2 of ring finger and CCCH-type zinc fin-
ger domain-containing protein 2; hemoglobin subunit beta;
isoform 1 of far upstream element-binding protein 1;
GALECTIN-3; lysozyme C precursor; actin, alpha skeletal
muscle; isoform M2 of pyruvate kinase isozymes M1/M2;
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AGR2; neutrophil defensin 1 precursor; myeloblastin precur-
sor; uncharacterized protein PSME2; tubulin beta-2C chain;
thiosulfate sulfurtransferase; heat shock 70 kDa protein 1; Ig
kappa chain V-III region sie; macrophage migration inhibi-
tory factor; isoform 1 of ATP synthase subunit D, mitochon-
drial; uncharacterized protein ENSP00000374051; isocitrate
dehydrogenase [NADP] cytoplasmic; hemoglobin subumt
delta; isoform 1 of splicing factor, arginine/serine-rich 7,
isoform 1 of mRNA-capping enzyme; LON protease
homolog, mitochondrial precursor; signal recognition par-
ticle 54 kDa protein; isoform long of galectin-9; integrin-
linked protein kinase; bifunctional aminoacyl-tRNA syn-
thetase; isoform 1 of zinc finger protein 207; inorganic
pyrophosphatase; calponin-2; isoform 1 of muscleblind-like
protein 3; cathepsin G precursor; zinc finger and BTB
domain-containing protein 34; adenine phosphoribosyltrans-
ferase; 40S ribosomal protein S9; TALIN-1; leucine-rich
repeat-containing protein 59; ATP synthase subunit alpha,
mitochondrial precursor; isoform 7 of protein transport pro-
tein SEC31A; dihydroxyacetone kinase; protein similar to
heterogeneous nuclear ribonucleoproteins C1/C2 (HNRNP
C1/HNRNP C2) isoform 4; 18 kDa protein (e.g., UNIPARC
Accession Number IP100796554; cold agglutinin FS-1
L-chain; isoform 1 of heterogeneous nuclear ribonucleopro-
teind0; DAZAP1/MEF2D fusion protein; POTE2; Keratin 18
(KRT18); PSME4 Isoform 1 of Proteasome activator com-
plex subunit; Mitogen-activated protein kinase-activated pro-
tein kinase (MAPKAPK33); Complement component 1, s
subcomponent (C1S); Lysozyme C precursor (LYZ); Keritin
Type Cytoskeletal 20 (KRT20); RNASE3; Aldehyde dehy-
drogenase X, mitochondrial precursor (ALDH1B1); CDNA
FLI25506 fis, clone CBR05185; Isoform B of fibulin-1 pre-
cursor (FBLN1); Nucleobindin 1 (NUCB1); Histone cluster
2, H2ba (HIST2H2BA); Tripartite motif-containing 28
(TRIM28); Peroxisomal D3, D2 enoyl-CoA isomerase
(PECI); Peptidylprolyl isomerase B (PPIB); Similar to 40S
ribosomal protein S17; Eukaryotic translation elongation fac-
tor 1 gamma (EEF1G); Keratin 8 (KRTS8); Fibulin 2
(FBLN2); VIM, Fibrinogen alpha chain (FGA); Annexin A2
(ANXA2); H2A histone family, member J (H2AF]); Actin
alpha, cardiac muscle 1 (ACTC1); Keratin 19 (KRT19),
Immunoglobin lambda locus (IGL@protein); Immunoglobu-
lin heavy constant mu (IGHM); EGF-containing fibulin-like
extracellular matrix protein 1 (EFEMP1); Tripartite motif-
containing protein 34; Isoform 3 of APIl-subunit Gamma
Binding Protein 1; Proflin-1; Histone H4; Hemoglobin sub-
unit alpha; Transgelin); Lumican precursor; Hemoglobin
Beta; Fibrinogen Beta Chain Precursor; Immunoglobulin
kappa constant (IGKC); Uncharacterized Protein ALB;
ApoAl; C4A; C3 187 kDa protein; Actin, Cytoplasmic 1
(actin beta); Hemoglobin beta; Hemoglobin subunit alpha;
POTE-2 alpha actin; SLC4A10; Ribonuclease P Protein Sub-
unit P20 (POP7); Nuclear RNA export factor 1 (NXF1);
UVEAL Autoantigen With Coiled-Coil Domains And
Ankyrin Repeats, UACA; Uncharacterized Protein
C130RF27; Isoform 3 of Sushi, Nidogen And EGF-Like
Domain-Containing Protein 1 Precursor; Isoform 1 Of
Dynein Heavy Chain 10, Axonemal (DNAH10); Gap junc-
tion alpha-1 protein (GJA1/Connexion 43); Isoform 1 Of
Kinesin-Like Protein KIF25 (KIF25); GAPDH-Glyceralde-
hyde-3-Phosphate Dehydrogenase; Uncharacterized Protein
ALB; Galectin-3, LGALS3; Similar to NAC-Alpha Domain-
Containing Protein 1 (NACAD); Acetyl-CoA Acetyltrans-
ferase, Mitochondrial, ACAT1; KH-Type Splicing Regula-



US 2011/0151490 Al

tory Protein, FUBP2; Profilin 1 (PFN1); Chloride
Intracellular Channel Protein 1, CLIC1; Zine Finger Protein
831; Endoplasmin; Ribosomal Protein $10 (RPS10); Splic-
ing Factor, Arginine/Serine-Rich 3; ACTA2 Protein (alpha
actin, smooth muscle); Isoform 1 of Sodium Channel Protein
Type 8 Subunit Alpha, SCN8A; Isoform Long of Galectin-9;
T-Complex Protein 1 Subunit Epsilon, CCTS; Alpha-Eno-
lase, Lung Specific; Proto-Oncogene Serine/Threonine-Pro-
tein Kinase MOS; Isoform 1 Of Beta-Adducin (ADD2); Apo-
lipoprotein E (APOE); Ubiquilin-4 (UBQLN4) (ataxin-1
ubiquitin-like interacting protein); Sumo-Conjugating
Enzyme UB21 (UBC9 homolog in yeast); Myosin-15
(MYH15); FLJ93091, Homo Sapiens UMP-CMP Kinase
(UMP-CMPK); Intelectin-1 (ITLN1); Apolipoprotein A-IV
(APOAA4); Mitochondrial pyruvate dehydrogenase (lipoam-
ide)alpha 1 (PDHA1); Leucine-Rich Repeat-Containing Pro-
tein 59 (LRRC59); 60S Ribosomal Protein L37A (RPL37A);
Uridine-Cytidine Kinase 1-like 1 (UCKL1); Aldehyde Dehy-
drogenase 9A1 (ALDH9A1); Isoform 3 of Thioredoxin
Reductase 1, Cytoplasmic (TXNRD1); Nuclear Receptor
Subfamily 2 Group E Member 1 (NR2E1); Cation Channel
Sperm-Associated Protein 3 (CATSPER3); Transmembrane
EMP24 Domain-Containing Protein 1 (TMEDI); Protein
FAM1354A (FAMI154A); Sand Isoform 1 of Transcriptional
Repressor NF-X1 (NFX1); or any combinations thereof (“the
polypeptides of the invention™) in a biological sample from
the subject. An increase of the expression level of the cancer-
associated polynucleotide in the biological sample, such as a
bodily fluid, as compared to a control sample indicates that
the subject has cancer or has a predisposition to developing
cancer. The protein or polypeptide can comprise an amino
acid sequence set forth as SEQ ID NO:1-157. The cancer can
be colorectal cancer. The method can further comprise deter-
mining the expression level of one or more or two or more of
the cancer-associated proteins or polypeptides. The expres-
sion level of the cancer-associated proteins or polypeptides
can be determined by a method selected from group consist-
ing of: (a) detecting the presence of the protein or polypeptide
(b) detecting the biological activity of the protein or polypep-
tide encoded by the cancer-associated polynucleotide, and (c)
detecting mRNA of the cancer-associated polynucleotide.
The biological sample can comprise cells, cell extracts, tis-
sue, bodily fluid, and bodily fluid substantially lacking cells
(e.g., less than about 1, 5, or 10% cells) such as serum, urine,
tears, milk, seminal fluid, prostatic fluid, lung lavage fluid,
and saliva. The level of the cancer-associated protein or
polypeptide can be determined by detecting its level in the
biological sample using an antibody that binds to epitopes of
the protein or polypeptide specific to the change mediated
protein or polypeptide or by other means known in the art.

[0006] Another embodiment of the invention provides an
isolated antibody or antigen-binding fragment thereof that
specifically binds to a protein or polypeptide of the invention
or any combinations thereof. A protein or polypeptide of the
invention can comprise an amino acid sequence set forth as
SEQ ID NO:1-157. The antibody can be a monoclonal anti-
body, a polyclonal antibody, a single-chain antibody, a mono-
specific single-chain antibody, a bispecific single-chain anti-
body, a bivalent single-chain antibody, a tetravalent single-
chain antibody, a chimeric antibody, an antigen-binding
fragment of an antibody, or a humanized antibody.

[0007] Evenanother embodiment of the invention provides
a method of screening for anti-cancer compounds. The
method comprises comparing the level of a change mediated
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protein or polypeptide expression product in a first biological
sample in the presence of a test compound to the level of the
change mediated protein or polypeptide expression product
in a second biological sample in the absence of the test com-
pound. The change mediated expression product comprises a
protein or polypeptide of the invention or mRNA encoding
the polypeptide of the invention or any combinations thereof.
A test compound that decreases the level of the expression
product in the first biological sample as compared to the
second biological sample is identified as an anti-cancer agent.
The protein or polypeptide can comprise an amino acid
sequence set forth as SEQ ID NO:1-157.

[0008] Yet another embodiment of the invention provides a
method of screening for a compound for treating or prevent-
ing cancer. The method comprises (a) contacting a candidate
compound with a cell expressing a protein or polypeptide of
the invention or any combinations thereof and (b) selecting a
compound that reduces the expression level of the protein or
polypeptide. The protein or polypeptide can comprise an
amino acid sequence set forth as SEQ ID NO:1-157.

[0009] Another embodiment of the invention provides a kit
for the detection of cancer in a mammal. The kit comprises (a)
an antibody or antigen-binding fragment thereof, wherein in
the antibody or antigen-binding fragment thereof specifically
binds an epitope of the protein or polypeptide of the invention
and (b) one or more reagents for detecting a binding reaction
between the antibody and the protein or polypeptide. The
protein or polypeptide can comprise an amino acid sequence
set forth as SEQ 1D NO:1-157 or any combinations thereof.

[0010] Still another embodiment of the invention provides
a kit for detecting cancer cells in a biological sample com-
prising at least one polynucleotide primer or probe wherein
the polynucleotide primer or probe is specific for a polynucle-
otide that encodes a protein or polypeptide of the invention.
The protein or polypeptide can comprise an amino acid
sequence set forth as SEQ ID NO:1-157 or any combinations
thereof. The kit can comprise at least two polynucleotide
primers specific for the polynucleotide that encodes a protein
or polypeptide of the invention.

[0011] Yet another embodiment of the invention provides a
fusion protein comprising at least two proteins or polypep-
tides of the invention or any combinations thereof. At least
two proteins or polypeptides can he selected from the group
consisting of an amino acid sequence set forth as SEQ ID
NO:1-157.

[0012] Evenanother embodiment of the invention provides
acomposition comprising a first component selected from the
group consisting of physiologically acceptable carriers and
immunostimulants, and a second component selected from
the group consisting of a protein or polypeptide of the inven-
tion or any combinations thereof; a polynucleotide that
encodes the protein or polypeptide of the invention or any
combinations thereof; an antibody according of the invention
or any combinations thereof; and a fusion protein of the
invention or any combinations thereof. The protein or
polypeptide can comprise an amino acid sequence set forth as
SEQ ID NO:1-157 or any combinations thereof.

[0013] Another embodiment of the invention provides a
colorectal cancer reference expression profile, comprising a
pattern of protein or polypeptide expression of two or more
proteins or polypeptides of the invention set forth as SEQ 1D
NO:1-157 or any combinations thereof.

[0014] Another embodiment of the invention provides a
colorectal cancer reference expression profile, comprising a
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pattern of polynucleotide expression of two or more poly-
nucleotides that encode proteins or polypeptides of the inven-
tion or any combinations thereof. The polypeptides of the
invention can comprise amino acid sequences set forth as
SEQ ID NO:1-157.

[0015] Yet another embodiment of the invention provides
an array comprising two or more polynucleotides that spe-
cifically hybridize to two or more polynucleotides that
encode a protein or polypeptide of the invention or two or
more polypeptides of the invention or any combinations
thereof. The polypeptides of the invention can comprise
amino acid sequences set forth as SEQ ID NO:1-157.
[0016] Still another embodiment of the invention provides
acomposition for treating cancer. The composition comprises
a pharmaceutically effective amount of an antibody or anti-
gen-binding fragment thereof that specifically binds to a pro-
tein or polypeptide of the invention or any combinations
thereof. The protein or polypeptide of invention can comprise
an amino acid sequence set forth as SEQ ID NO:1-157.
[0017] Evenanother embodiment of the invention provides
acomposition for treating cancer. The composition comprises
a pharmaceutically effective amount of a polypeptide of the
invention or a polynucleotide encoding the polypeptide of the
invention. The polypeptide of the invention can comprise an
amino acid sequence set forth as SEQ ID NO:1-157.

[0018] Another embodiment of the invention provides a
method for treating cancer in a subject or stimulating an
immune response, such as an anti-tumor immune response or
any other type of immune response in a subject. The method
comprises (a) administering to the subject a pharmaceutically
effective amount of a protein or polypeptide of the invention
(b) administering to the subject a pharmaceutically effective
amount of a polynucleotide, or fragment thereof, that encodes
the polypeptide of the invention; or (¢) administering to the
subject a pharmaceutically effective amount of an antibody or
antigen-binding fragment thereof that specifically binds to
the protein or polypeptide of the invention. The protein or
polypeptide of the invention can comprise an amino acid
sequence set forth as SEQ ID NO:1-157. The cancer can be
colorectal cancer.

[0019] Still another embodiment of the invention provides
a method of isolating a change mediated protein or polypep-
tide, and its cognate gene or polynucleotide, expressed by a
first host under a first environmental condition and not under
asecond environmental condition. The method comprises the
steps of:

[0020] (a)obtaining a cell, tissue or fluid sample from the
first host under the first environmental condition and
optionally storing it under conditions (e.g., frozen) to
preserve proteins, polypeptides, and other components
of potential interest (i.e., change mediated) in the
sample;

[0021] (b) immunizing an animal, optionally one that is
phylogenetically distant from the first host and option-
ally using strong adjuvants, with the sample from (a) to
elicit a strong, broad antibody response, resulting in an
immunized animal;

[0022] (c)collecting antibodies from the immunized ani-
mal and optionally purifying the antibodies;

[0023] (d) adsorbing the antibodies with tissue, homog-
enized tissue, cells, cell extracts or fluid samples from a
second host (optionally of the same species or same
individual host as used in (a)) under the second environ-
mental condition;

Jun. 23,2011

[0024] (e) isolating unadsorbed antibodies; and

[0025] (D) using the unadsorbed antibodies to isolate pro-
teins, polypeptides or other constituents (e.g., lipids,
carbohydrates, or glycoproteins) present in the cell, tis-
sue or fluid sample of the first host under the first envi-
ronmental condition and not present in the cell, tissue or
fluid of the host under the second environmental condi-
tion; and optionally

[0026] (g) identifying the isolated protein, polypeptide
or other component.

The first environmental condition can be a disease, a cancer,
or an autoimmune disease. The second environmental condi-
tion can be normal condition, healthy condition, non-diseased
condition or an environmental condition that is different from
the first environmental condition. Cells and tissue can be from
any part of the host. In the case where the host is an animal, the
bodily fluid can be urine, tears, plasma, milk, lavage fluid,
prostatic fluid, seminal fluid, saliva, scrum, sputum, and pleu-
ral effusion. The bodily fluid from a plant can be extracted
from phloem or xylum. The bodily fluid can substantially lack
cells. Where the first host is an animal, the immunized animal
can be the same species as the first host animal or a different
type of animal than the first host animal. The method can
further comprise isolating proteins, peptides or other compo-
nents of interest directly from homogenates or extracts of
cells or tissues taken from the host under the first condition.
Proteins or peptide can alternatively be captured using the
unadsorbed antibodies from a library constructed using DNA
or mRNA obtained from the host under the first environmen-
tal condition, wherein the library is an expression library or
display library. “Probing a library” can comprise:

[0027] (a) immobilizing the unadsorbed antibodies on a
solid support;

[0028] (b)adding cell or tissue homogenates or fluids of
the first host under the first condition or expressed pro-
teins of the genomic expression library or surface dis-
play library made from the DNA or RNA of the host
under the first environmental condition;

[0029] (c) washing unbound proteins or members of the
phage library from the solid support;

[0030] (d)recovering proteins and polypeptides or mem-
bers of the surface display library that are bound to the
solid support; and

[0031] (e) identifying the specifically captured proteins
and polypeptides, or, in the case of surface display
library probing, the gene or polynucleotide responsible
for expressing the cognate protein or polypeptide that
was captured by the antibody(ies).

The solid support can be blocked with a blocking agent before
the homogenate, fluid, or library is added to decrease non-
specific binding. The solid support can be selected from the
group consisting of nitrocellulose, nylon, polystyrene, poly-
vinylchloride, latex, fiberglass, glass, microsphere, liposome,
sepharose, sephadex, and a magnetic particle. The antibodies
can be derived from an immunized animal selected from the
group consisting of humans, baboons, chimpanzees,
macaques, cattle, sheep, pigs, horses, goats, dogs, cats, rab-
bits, guinea pigs, rats, mice, chickens, ducks, and fish. The
cells, tissues, and bodily fluid samples can be frozen imme-
diately after it is obtained from the host under the first envi-
ronmental condition. The cells, tissues, and fluid samples
from the second host under the second environmental condi-
tion can be frozen immediately after they are obtained to
minimize degradation of molecules needed to adsorb and
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remove non-change mediated components. Identification of
the captured proteins, polypeptides or other components
(e.g., lipids, carbohydrates, or glycoproteins) can be per-
formed using conventional methods known in the art such as
mass spectroscopy in association with separation methods
(e.g., GeLC-MS/MS).

[0032] Also provided is a method of confirming and vali-
dating the specifically expressed nature of the isolated pro-
tein/polypeptide as expressed by the host in response to the
disease or change mediated condition. The method com-
prises:

[0033] (a) purifying the natural or recombinant protein
or polypeptide;

[0034] (b) producing non-cross reactive (e.g., mono-
clonal) antibodies to the polypeptide;

[0035] (c) probing cells, cell extracts, bodily fluids, or
tissue of the host under the first and second environmen-
tal conditions with the antibodies of (b); and

[0036] (d) demonstrating relative reactivity of the anti-
body(ies) with samples from the first but not the second
environmental condition.

whereby the identified protein or polypeptide and its cognate
polynucleotide is confirmed as being a change mediated mol-
ecule expressed under the first environmental condition but
not the second if the antibodies specifically bind with the
cells, cell extracts, bodily fluids, or tissue obtained from the
host under the first condition but not the second.

BRIEF DESCRIPTION OF THE DRAWING

[0037] FIG. 1 shows an assessment of reactivity of poly-
clonal egg antibodies (YPAbs) raised in chickens using
homogenates of stage IV human colon cancer tissue with
pooled sera of patients diagnosed with stage IV colon cancer
by dot immunoblot assay. Differential reactivity of spotted
pooled sera from stage IV colon cancer patients was com-
pared with spots of control serum from age, gender and eth-
nicity-matched healthy patients (spot 4), BSA (spot 3), and
homogenates of healthy tissue (spot 1). A homogenate of
stage [V cancer tissue was the positive control (spot 2).
DETAILED DESCRIPTION OF THE INVENTION
[0038] As used in this specification and the appended
claims, the singular forms “a,” “an” and “the” include plural
references unless the content clearly dictates otherwise.
Identification of Proteins that are Differentially Regulated in
Cancer Cells
[0039] Proteomics-based Change Mediated Antigen Tech-
nology (PCMAT) is a method for identifying proteins and
polypeptides and their cognate genes or polynucleotides that
are specifically expressed when a cell undergoes a change
(e.g., change from a normal, healthy cell to a diseased cell) or
is exposed to a change in environmental conditions (e.g.,
change of a plant cell going from moist to arid conditions).
PCMAT can be used to identify proteins and polypeptides and
their cognate genes or polynucleotides that are up-regulated
or are specifically expressed in cells when the cells become
diseased or cancerous.
[0040] By “specifically expressed” is meant that the protein
or polypeptide is expressed to a greater or lesser extent under
a first environmental condition as compared to a second envi-
ronmental condition. For example, the protein or polypeptide
might be expressed under a first environmental condition but
not expressed under a second environmental condition. Alter-
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natively, the protein or polypeptide might be expressed to a
greater extent, for example 10%, 20%, 50%, 100%, 200%, or
more, in the first environmental condition as compared to the
second environmental condition.

[0041] First environmental conditions include, but are not
limited to, a disease condition (such as, for example, a viral
disease, a bacterial disease, a fungal disease, a disease caused
by a prion, a disease caused by a protozoan, a parasitic dis-
ease, cancer, an autoimmune disease (e.g., arthritis, chronic
inflammatory bowel disease, or diabetes), heat, cold, expo-
sure to toxic chemicals, exposure to drugs, exposure to che-
motherapy drugs or regimens, exposure to stress, exposure to
toxic metals, exposure to radiation, exposure to toxins, expo-
sure to antibiotics, exposure to chemicals meant to kill or slow
the growth of the microbe such as bactericides, viricides, and
bacteriostatic or viristatic agents, low oxygen conditions,
high oxygen conditions, low pH conditions, high pH condi-
tions, exposure to iron, exposure to low levels of nutrients,
and exposure to high levels of nutrients.

[0042] A second environmental condition can be, for
example, normal conditions, healthy conditions, non-dis-
eased conditions, and/or the absence of the first environmen-
tal conditions. In one embodiment of the invention, a first
environmental condition can be one stage or phase of a dis-
ease (e.g., early, middle, late, chronic, treated, untreated,
treatment for a certain amount of time, remission) and the
second environmental condition can be a second, different
stage of a disease (e.g., early, middle, late, chronic, treated,
untreated, treatment for a certain amount of time, remission).
[0043] One embodiment of the invention provides a
method for isolating a protein, polypeptide or other compo-
nentofacell (e.g., lipid, carbohydrate, or glycoprotein) that is
expressed under a first environmental condition (e.g., a dis-
eased condition) and not under a second environmental con-
dition (e.g., a healthy or non-diseased condition). In general,
the method comprises obtaining a first sample from a host in
a first condition (e.g., a diseased condition) and immunizing
a second animal with the host sample. Antibodies from the
immunized animal are collected and adsorbed with host
samples collected from a second host under a second envi-
ronment condition (e.g., healthy conditions). The second host
can be the same individual first host under the second condi-
tions (e.g. healthy tissues or cells from the first host) or a
different host of the same or different species as the first host.
Unadsorbed antibodies are collected and used to collect dif-
ferentially expressed proteins, polypeptides or other compo-
nents directly from diseased tissue or fluid of the first host or
from an expression or display library of the host’s DNA or
RNA or similar DNA or RNA.

[0044] The host exposed to the first environmental condi-
tion can be any type of organism, for example, a mammal,
such as a human, baboon, chimpanzee, macaque, cattle,
sheep, pig, horse, goat, dog, cat, rabbit, guinea pig, rat, or
mouse. An animal can also be, for example, a chicken, duck,
insect, or fish. The host can also be a member of the plant or
microbial kingdom.

[0045] In the case where the host is from the animal king-
dom, the sample collected from a host in the first environ-
mental condition can be, for example, cells, cell extracts,
tissue, bodily fluid, bodily fluid substantially lacking cells
(e.g., less than about 1, 5, or 10% cells), serum, urine, tears,
milk, seminal fluid, prostatic fluid, lung lavage fluid, saliva,
mucosal cells, tumor cells, cancer cells, a biopsy sample, a
lavage sample, sputum, plasma, blood, a fecal sample, a
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lymph node sample, bone marrow, colon tissue, rectal tissue,
or a pleural effusion sample. Where the host is a plant, the
sample can be from, e.g., cells, tissues, cell extracts, fluid
extracted from phloem, fluid extracted from xylum. Wherein
the host is a microbe, bacterium, virus or prion the sample can
be cells or cell extracts, or cells or tissues of a host infected or
colonized by the microbe.

[0046] Samples from animal host in a first environmental
condition can be collected and processed immediately for
immunization or are quickly frozen for later processing to
preserve as closely as possible all of the potential epitopes
that were present in the host animal sample at the moment the
sample was taken. Individual samples or pooled samples
collected at different time intervals or from different sam-
pling sites or from different animals exposed to the same first
environmental condition or similar environmental conditions
can be used to immunize an animal to obtain an antibody
response.

[0047] Antibodies from the immunized animal are col-
lected. The immunized animal can be any type of animal
capable of mounting a humoral immune response, for
example, a mammal, such as a human, baboon, chimpanzee,
macaque, cattle, sheep, pig, horse, goat, dog, cat, rabbit,
guinea pig, rat, or mouse. An animal can also be, for example,
a chicken, duck, insect, or fish. In one embodiment, the
immunized animal is the same species as the first host animal.
In another embodiment, the immunized animal is a different
species from the firsthost animal. In another embodiment, the
immunized animal is a different species from the first host
animal wherein the immunized animal is distantly related to
the first host animal (e.g., the first host animal is a human and
the immunized animal is a chicken).

[0048] Inthe case where a bodily fluid is used as the immu-
nogen, the fluid sample does not need to come from the site of
the first environmental condition. That 1s, the bodily fluid
does not need to be collected from the direct site of the
diseased tissue or cancerous lesion, but instead can be, e.g.,
scrum drawn from a site away from the diseased tissue or
cancerous lesion.

[0049] The immunization of animals with an antigen
sample for the production of antibodies is well known in the
art. See e.g., Antibody Techniques, Malik &Lillehoj, eds.,
Academic Press (1994); Antibodies: A Laboratory Manual,
Harlow & Lane, eds., Cold Spring Harbor Laboratories
(1988). A sample can be homogenized before administration
to an animal. Administration can be by, for example, intra-
muscular, interpetitoneal, subcutaneous, intradermal, intra-
venous, or nasal/inhalation, or combinations thereof.

[0050] The administration of the sample to the animal can
be combined with an adjuvant. Alternatively, an adjuvant can
be administered to the animal separately. An adjuvant can
enhance an immune response to an antigen. An adjuvant can
be, for example, complete Freund’s adjuvant (CFA), Incom-
plete Freund’s Adjuvant (IFA), montanide ISA (incomplete
Seppic adjuvant), Ribi Adjuvant System (RAS), TiterMax®,
Syntex Adjuvant Formulation (SAF), aluminum salt adju-
vants, nitrocellulose-adsorbed antigen, encapsulated or
entrapped antigens, immune-stimulating complexes (IS-
COMs), for example Quil A or QS-21, and Gerbu® adjuvant.
One of'skill in the art can choose an appropriate adjuvant for
a particular sample.
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[0051] Booster administrations of the host samples from a
first environmental condition can be given to the animal at, for
example, 2 weeks, 1 month, two months, or three months after
the immunization.

[0052] After an immune response occurs in the animal, an
antibody sample is collected from the immunized animal. The
sample can comprise, for example, the serum of an immu-
nized animal. The animal’s serum will contain antibodies,
including antibodies specific for antigens expressed under the
first environmental condition by the host animal (e.g., a dis-
eased condition). Antibodies collected from an individual
immunized animal can be used or antibodies pooled from two
or more animals can be used. For example, antibodies col-
lected from about 2, 5, 25, 100, 500, or 1,000 animals can be
pooled.

[0053] Antibodies that bind to antigens that are produced
under a second environmental condition, e.g., a healthy or
non-disease condition are subtracted from the sample of anti-
bodies. The result is an “unadsorbed antibody” sample. The
antibodies are collected from the immunized animal and
adsorbed with an animal host sample comparable to the one
used to produce the antibodies, except that this sample is
obtained from ahost animal that is in the second environmen-
tal condition (e.g., healthy, normal or a condition that differs
from the first environmental condition). The animal host
sample (i.e., a host sample collected from a host animal in the
second environmental condition) can be, for example, cells,
cell extracts, tissue, bodily fluid, bodily fluid substantially
lacking cells (e.g., less than about 1, 5, or 10% cells), serum,
urine, tears, milk, seminal fluid, prostatic fluid, lung lavage
fluid, saliva, mucosal cells, tumor cells, cancer cells, a biopsy
sample, a lavage sample, sputum, plasma, blood, a fecal
sample, a lymph node sample, bone marrow, colon tissue,
rectal tissue, a pleural effusion sample, microbial or plant
cells, tissues, or cell extracts. The adsorption removes anti-
bodies that are reactive with proteins and other cell compo-
nents made by the host in the second environmental condition
(e.g., in the absence of disease). Unadsorbed antibodies that
are reactive with antigens expressed by the animal host under
the first environmental condition are recovered and used to
capture proteins, polypeptides and other components specifi-
cally expressed by the host under the first environmental
condition. The source of the proteins and polypeptides can be
extracts of the tissues or bodily fluids from the animal in the
first environmental condition. Alternatively, an expression or
display library of the host’s DNA or RNA can be used as the
source of proteins. Proteins specifically captured by the
adsorbed antibodies are eluted, concentrated and identified
by proteomic methods known to persons skilled in the art
(e.g., GeLC-MS/MS). In the case where surface display
libraries are used, the cloned genetic fragment encoding the
displayed protein is sequenced and the protein expressed by
this fragment is deduced.

[0054] The adsorption step can be performed by, for
example, contacting the antibody sample with host samples
from the second environmental condition that are immobi-
lized on a solid support, such as a nitrocellulose membrane or
latex beads. See, Brady & Daphtary, J. Infect. Dis. 158:965-
972 (1988). Optionally, the host sample from the second
environmental condition can be denatured (e.g., by heating)
before use to expose additional immunoreactive epitopes.
Two or more successive adsorptions can be performed using
the same or different adsorption methodologies.
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[0055] All or substantially all of the antibodies in the anti-
body sample whose cotresponding antigens are derived from
a host under a second environmental condition will bind to
these antigens to form immune complexes. However, anti-
bodies directed against antigens that are specifically
expressed under the first environmental condition will remain
uncomplexed since their corresponding antigens are not
present in the host sample under the second environmental
condition. The uncomplexed antibodies comprise the unad-
sorbed antibody sample.

[0056] Polypeptides can be expressed from polynucle-
otides of the invention. The polypeptides can then be used to
generate antibodies that specifically bind to an immunologi-
cal epitope present in the polypeptides of the invention. Anti-
bodies of the invention are antibody molecules that specifi-
cally bind to a polypeptide of the invention or fragment
thereof. An antibody of the invention can be a polyclonal
antibody, a monoclonal antibody, a single chain antibody
(scFv), or an antigen-binding fragment of an antibody.
[0057] Antigens induced under a first environmental con-
dition can be directly verified as actually expressed by the
animal host in response to a first environmental condition by
directly probing biological samples taken from, e.g., disease
sites or from bodily fluid samples by any method known in the
art. For example, monoclonal antibodies generated against a
change mediated protein can be raised and tested for their
specificity and cross reactivity to other proteins or polypep-
tides that are known to be or may be present in the test sample.
Monoclonal antibodies that show appropriate specificity for
epitopes on change mediated proteins or polypeptides can be
labeled by various methods and tested for their reactivity with
appropriate biological samples including tissues or bodily
fluids from the host in both environmental conditions one and
two. The labeled antibodies will react with the biological
sample from the host in condition one (i.e., diseased), but will
notreact with the biological sample from the host in condition
two (i.e., healthy or non-diseased). These results provide
directevidence that the host specifically expresses the antigen
of interest under a first environmental condition, and that the
change mediated protein or polypeptide so identified has
potential for use in diagnosis, prevention, and therapy of the
disease condition.

[0058] Samples taken at regular intervals throughout the
course of disease will assure the presence of proteins and
other potentially important cell components that can be tran-
siently expressed. The more samples that are taken, the better
the likelihood that the entire array of specifically expressed
components will be obtained. The samples obtained in differ-
ent time stages of disease or first conditions can be combined
for immunization. Alternatively, they can be used to sepa-
rately immunize animals to determine the approximate time
during the disease that a particular protein or other cell com-
ponent is expressed.

[0059] For example, comparing proteins and polypeptides
of aanimal host that are expressed under a first environmental
condition at different stages of disease can comprise immu-
nizing an animal with a first sample comprising one or more
animal host samples under a first environmental condition,
wherein each of the one or more host samples is in about the
same stage of disease progression or treatment phase (e.g.,
early, middle, late, chronic, treated, untreated, treatment for a
certain amount of time, remission). The stage or treatment
phase of the first condition can be ascertained by, for example,
by a medical professional. Antibodies from the immunized
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animal are collected and adsorbed with a host sample undera
second environmental condition (e.g., a healthy or normal
condition). Unadsorbed antibodies are collected and used as
described above to identify change mediated proteins and
polypeptides that are expressed throughout the entire time-
course of the disease, with and without remission, and with
and without treatment).

[0060] An animal is immunized with a second host sample
comprising one or more host samples under the first environ-
mental condition, wherein each of host samples is in about the
same stage of disease progression or same treatment phase,
wherein the stage or phase is different from the stage or phase
a described above. Antibodies from the immunized animal
are collected and adsorbed with host samples under a second
environmental condition. Unadsorbed antibodies are col-
lected and used as described above to identify change medi-
ated proteins and polypeptides that are specifically expressed
at particular stages of the disease or those that are specifically
expressed in response to remission or treatment.

Colorectal Cancer Application of PCMAT Techniques

[0061] PCMAT and variations of PCMAT were used herein
to identify polynucleotides that are expressed when healthy
colorectal cells become cancerous colorectal cells. Adenocar-
cinoma tissues were obtained from Asterand XpressBank
(Detroit, Mich.). The samples were harvested and quick fro-
7en to preserve intact any potential antigen that was present at
the time of harvest. The identity of the diseased tissue and
staging were performed by clinical and histopathological
examination. Integrity of the tissue sample was confirmed by
RNA profile. From a potential list of approximately 200 avail-
able tissue samples, 4 samples were selected based on the
following criteria: adenocarcinoma was the principal diagno-
sis; stages 1, 2, 3 and 4 were represented based on the AJCC/
UICC classification scheme; the RNA profile indicated that
minimal degradation of the tissue had occurred during the
period following harvesting and quick freezing; the diseased
tissue was from the large bowel; paired (homologous),
healthy tissue (confirmed by clinical and histopathological
examination) was available; and the samples represented both
males and females.

[0062] Each ofthe 4 cancerous tissue samples (stage 1,2, 3
and 4) was processed independently and subjected to
PCMAT, which identified proteins and polypeptides that are
specifically expressed in the adenocarcinoma samples rela-
tive to the proteins that are expressed in healthy bowel tissue.
[0063] Briefly, the adenocarcinoma samples were homog-
enized in PBS and samples from each cancer stage were
individually used to immunize appropriate animals. Chick-
ens, which are phylogenetically distant from humans, were
chosen for this step to optimize the strength and breadth of the
immune response. A strong adjuvant (Complete Freund’s
Adjuvant) was also used for this purpose. Colorectal cancer
stage-specific polyclonal immunoglobulin (PAbs) was
obtained from egg yolks of immunized animals. To selec-
tively enrich for immunoglobulin directed against protein
antigens unique to colon carcinoma tissues and concomi-
tantly deplete immunoglobulin directed against protein anti-
gens expressed by cells comprising both healthy and cancer-
ous tissues, homogenates of healthy, autologous bowel tissue
were prepared as for the diseased tissue. Antibodies reactive
with proteins expressed by healthy bowel tissue were
depleted from the immunoglobulin by adsorption using the
UltraBind affinity membranes with covalently coupled pro-
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teins from healthy tissues. The procedure was repeated until
essentially no reactivity was observed in ELISA or western
blots between the adsorbed immunoglobulin and the paired
healthy tissue homogenates. Immunoglobulin depleted of
antibodies reactive with constitutively expressed protein anti-
gens from healthy tissues were subjected to another round of
adsorption with whole cells and lysates of the Escherichia
coli host strain/pET30 grown with inducer (1 mM IPTG) to
remove any antibodies reactive or cross-reactive with con-
taminants in the cDNA libraries.

[0064] Change mediated proteins were captured using the
unadsorbed antibodies remaining after the adsorption steps
using two different sources. The first source was the homo-
genates of diseased tissue (stages 1, 2, 3, and 4) used to
immunize the animals. The second source was a normalized
¢DNA library, NCI_CGAP_Col4, which was obtained from
the LM.A.G.E. consortium. This library reportedly was con-
structed using cDNA generated by reverse transcription of
mRNA isolated from moderately differentiated colon adeno-
carcinoma, and cloning into the shuttle vector, pCMV-
SPORTS.

[0065] Adsorbed immunoglobulin preparations were
covalently bound to M-280 Tosyl-activated Dynabeads
according to the manufacturer’s (Dynal Biotech) directions to
create “charged” magnetic beads. For immunocapture, 5 ml
of previously prepared diseased tissue homogenates or cDNA
expression library fractions containing recombinant proteins
at a concentration of 1 mg/ml were incubated with 0.5 ml of
charged beads for 2 h at 4° C. with tilt rotation. Following
immunocapture, charged beads were washed with 10 bead
volumes of wash buffer (PBS-0.2% NOG).

[0066] Specifically bound proteins were eluted three times
with 1M acetic acid. All wash and elution fractions were
collected for analysis. Following elution, the specifically
bound proteins were immediately neutralized by addition of
10 volumes of 0.2 M Na,PO, (pH 7.4) and stored at 4° C. in
the presence of 0.02% sodium azide until further use. A
negative control consisted of an identical volume of beads
charged with preimmune immunoglobulin and treated as
above to capture non-specifically bound proteins. Eluates
from charged columns treated with soluble lysates from the
¢DNA library, and homogenates of the tumors clearly dem-
onstrated the presence of proteins that were absent in the
negative controls.

[0067] Proteins specifically bound by columns charged
with adsorbed immunoglobulin were identified by GeLC-
MS/MS at the University of Florida Interdisciplinary Center
for Biotechnology Research (ICBR). Specifically bound
recombinant proteins eluted from charged columns above
were concentrated, fractionated on 1D SDS-PAGE, and
digested in-gel with trypsin prior to tandem MS/MS. Frac-
tions of the 1D-lane were reduced, alkylated, and digested
with trypsin (Promega). The enzymatically-digested samples
were separated using a C18 Pep Map HPLC column with
elution using a formic acid gradient. GeL.C-MS/MS analysis
was carried out on a hybrid quadrupole-TOF mass spectrom-
eter (QSTAR, Applied Biosystems, Framingham, Mass.). All
MS/MS samples were analyzed using Mascot version 2.0.01
(Matrix Science, London, UK) and Scaffold (version Scaf-
fold-01-06-03, Proteome Software Inc., Portland, Oreg.).
Change mediated antigens identified were analyzed via bio-
informatics by querying the human genomic sequence data-
base.
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[0068] Proteins and their cognate polynucleotides that are
upregulated in stage 1 cancerous cells were identified. The
identified polypeptides and proteins are as follows: Titin (also
known as TTN rhabdomyosarcoma antigen MU-RMS 40)
(e.g., GenBank Accession Number Q8WZ42-2 (SEQ ID
NO:1)); HBA1 (e.g., GenBank Accession Number P69905
(SEQ ID NO:2)); Insulin-like growth factor 1 receptor
(IGFIR) (e.g., GenBank Accession Number PO8069 (SEQ ID
NO:3)); Isoform 3 or zonadhesin precursor (e.g., GenBank
Accession Number Q9Y493-1 (SEQ ID NO:4)); latent trans-
forming growth factor beta binding protein 4 (LTBP4) (e.g.,
UniProt Accession Number AGNCGS (SEQ 1D NO:5));
ASXL1 (additional sex combs like 1) (e.g., GenBank Acces-
sion Number Q8IXJ9-1 (SEQ ID NO:6)); beta globin (HBB)
(e.g., GenBank Accession Number P68871 (SEQ ID NO:7));
BMP15-bone morphogenetic protein (e.g., GenBank Acces-
sion Number NM_ 005448.1 (see also, UniProt Accession
Number 095972) (SEQ ID NO:8)); TRIM49 (also known as
RNF18; tripartite motif-containing 49) (e.g., GenBank
Accession Number QINS80 (SEQ ID NO:9)); DNAIJ
homolog subfamily B member 11 precursor (e.g., GenBank
Accession Number Q9UBS4 (SEQ ID NO:10)); uncharacter-
ized hematopoietic stem/progenitor cells protein MDS027
(also known as MDS027 hHBrk1 HSPC300) GenBank
Accession Number QINZ47 (SEQ ID NO:11)); uncharacter-
ized protein ALB (e.g., UniProt Accession Number AGNBZ8
(SEQ ID NO:12)); isoform 3 of sushi, nidogen and EGF-like
domain-containing protein 1 precursor (e.g., GenBank
Accession Number Q8TER0-4 (SEQ ID NO:13)); isoform 2
of peripherin (e.g., GenBank Accession Number P41219-2
(SEQ ID NO:14)); mitochondrial 28S ribosomal protein S22
(e.g., GenBank Accession Number P82650 (SEQ ID
NO:15)); translation initiation factor EIF-2B subunit epsilon
(e.g., GenBank Accession Number Q13144 (SEQ ID
NO:16)); estradiol 17-beta-dehydrogenase 1 (e.g., GenBank
Accession Number P14061 (SEQ ID NO:17)); XRCC6BP1
(e.g., GenBank Accession Number Q8N4L5 (SEQ ID
NO:18)); brain-specific angiogenesis inhibitor 1 precursor
(e.g., GenBank Accession Number 014514 (SEQ ID
NO:19)); isoform 2 of ring finger and CCCH-type zinc finger
domain-containing protein 2 (e.g., GenBank Accession Num-
ber Q91-HBD1-2 (SEQ ID NO:20)); hemoglobin subunit
beta (e.g., GenBank Accession Number P68871 (SEQ 1D
NO:21)); isoform 1 of far upstream element-binding protein
1 (e.g., GenBank Accession Number Q96AF4-1 (SEQ ID
NO:22)); GALECTIN-3 (e.g., GenBank Accession Number
P17931 (SEQ ID NO:23)); lysozyme C precursor (e.g., Gen-
Bank Accession Number P61626 (SEQ ID NO:24)); actin,
alpha skeletal muscle (e.g., GenBank Accession Number
P68133 (SEQ ID NO:25)); isoform M2 of pyruvate kinase
isozymes MI1/M2 (e.g, GenBank Accession Number
P14618-1 (SEQ ID NO:26)); AGR2 (e.g., GenBank Acces-
sion Number 095994 (SEQ ID NO:27)); neutrophil defensin
1 precursor (e.g., GenBank Accession Number P59665 (SEQ
1D NO:28)); myeloblastin precursor (e.g., GenBank Acces-
sion Number P24158 (SEQ ID NO:29)); uncharacterized pro-
tein PSME2 (e.g., GenBank Accession Number Q9UL46
(SEQ ID NO:30)); tubulin beta-2C chain (e.g., UniProt
Accession Number P68371 (SEQ ID NO:31)); thiosulfate
sulfurtransferase (e.g., GenBank Accession Number Q16762
(SEQ ID NO:32)); heat shock 70 kDa protein 1(e.g., Gen-
Bank Accession Number PO8107 (SEQ ID NO:33)); Igkappa
chain V-III region sie (e.g., GenBank Accession Number
P01620 (SEQ ID NO:34)); macrophage migration inhibitory
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factor (e.g., GenBank Accession Number P14174 (SEQ ID
NO:35)); isoform 1 of ATP synthase subunit D, mitochondrial
(e.g., GenBank Accession Number 075947-1 (SEQ ID
NO:36)); uncharacterized protein ENSPO0000374051 (e.g.,
GenBank Accession Number ASNGM3 (SEQ ID NO:37));
isocitrate dehydrogenase [NADP] cytoplasmic (e.g., UniProt
Accession Number 075874 (SEQ ID NO:38)); hemoglobin
subunit delta (e.g., GenBank Accession Number P02042
(SEQ ID NO:39)); isoform 1 of splicing factor, arginine/
serine-rich 7 (e.g., GenBank Accession Number Q16629-1
(SEQ 1D NO:40)); isoform 1 of mRNA-capping enzyme
(e.g., GenBank Accession Number 060942-1 (SEQ ID
NO:41)); LON protease homolog, mitochondrial precursor
(e.g., GenBank Accession Number P36776 (SEQ ID
NO:42)); signal recognition particle 54 kDa protein (e.g.,
GenBank Accession Number P61011 (SEQ ID NO:43)); iso-
form long of galectin-9 (e.g., GenBank Accession Number
000182-1 (SEQ ID NO:44)); integrin-linked protein kinase
(e.g., GenBank Accession Number Q13418 (SEQ ID
NO:45)); bifunctional aminoacyl-tRNA synthetase (e.g.,
GenBank Accession Number PO7814 (SEQ ID NO:46)); iso-
form 1 of zinc finger protein 207 (e.g., GenBank Accession
Number 043670-1 (SEQ ID NO:47)); inorganic pyrophos-
phatase (e.g., GenBank Accession Number Q15181 (SEQ ID
NO:48)); calponin-2 (e.g., GenBank Accession Number
Q99439 (SEQ ID NO:49)); isoform 1 of muscleblind-like
protein 3 (e.g., GenBank Accession Number QINUKO-1
(SEQ ID NO:50)); cathepsin G precursor (e.g., GenBank
Accession Number P08311 (SEQ ID NQ:51)); zinc finger
and BTB domain-containing protein 34 (e.g., GenBank
Accession Number Q8NCN2 (SEQ ID NO:52)); adenine
phosphoribosyltransferase (e.g., GenBank Accession Num-
ber P0O7741 (SEQ ID NO:53)); 40S ribosomal protein S9
(e.g., GenBank Accession Number P46781 (SEQ ID
NO:54)); TALIN-1 (e.g., GenBank Accession Number
Q9Y490 (SEQ ID NO:55)); leucine-rich repeat-containing
protein 59 (e.g., GenBank Accession Number Q96AG4 (SEQ
1D NO:56)); ATP synthase subunit alpha, mitochondrial pre-
cursor (e.g., GenBank Accession Number P25705 (SEQ ID
NO:57)); isoform 7 of protein transport protein SEC31A
(e.g., GenBank Accession Number 094979-7 (SEQ ID
NO:58)); dihydroxyacetone kinase (e.g., GenBank Accession
Number Q3LXA3 (SEQ ID NO:59)): protein similar to het-
erogeneous nuclear ribonucleoproteins C1/C2 (HNRNP
C1/HNRNP C2) isoform 4 (e.g., ENSEMBL Accession
Number ENST0000342709 (see also, GenBank Accession
No. NM_004500.3 and UNIPARC Accession Number
1P100868835) (SEQ ID NO:60)); 18 kDa protein (e.g., UNI-
PARC Accession Number IP100796554 (SEQ 1D NO:61));
cold agglutinin FS-1 L-chain (e.g., GenBank Accession
Number A2NB45 (SEQ ID NO:62)); isoform 1 of heteroge-
neous nuclear ribonucleoprotein d0 (e.g., UniProt Accession
Number Q14103-1 (SEQ ID NO:63)); DAZAP1I/MEF2D
fusion protein (e.g., GenBank Accession Number Q51RN2
(SEQ ID NO:64)).

[0069] Proteins and their cognate polynucleotides that are
upregulated in stage IV cancerous cells were also identified.
The polynucleotides encode the following polypeptides:
POTE2 (also known as ANKRD26-like family C, member
1A) (e.g., GenBank Accession Number NP_ 001077007
(SEQ ID NO: 65)); keratin 18 (KRT18) (e.g., GenBank
Accession Number NP__ 000215 (SEQ ID NO: 66)); PSME4
Isoform 1 of Proteasome activator complex subunit (also
known as prosome macropain, activator subunit 4) (e.g., Gen-
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Bank Accession Number NP_ 055429 (SEQ 1D NO: 67));
Mitogen-activated protein kinase-activated protein kinase
(MAPKAPK33) (e.g., GenBank Accession Number
NP_ 004626 (SEQ ID NO: 68)); Complement component 1,
s subcomponent (C1S) (e.g., GenBank Accession Number
NP_001725 (SEQ ID NO: 69)); Lysozyme C precursor
(LYZ) (e.g., GenBank Accession Number NP__ 000230 (SEQ
ID NO: 70)); Keritin Type Cytoskeletal 20 (KRT20) (e.g.,
GenBank Accession Number NP_ 061883 (SEQ ID NO:
71)); RNASE3 (also known as ECP RNS3, ribonuclease,
RNase A family 3) (e.g., GenBank Accession Number
NP_ 002926 (SEQ ID NO: 72)); Aldehyde dehydrogenase X,
mitochondrial precursor (ALDH1B1) (e.g., GenBank Acces-
sion Number NP_ 000683 (SEQ ID NO: 73)); CDNA
FLI25506 fis, clone CBRO5185 (e.g., GenBank Accession
Number Q8N716 (SEQ ID NO: 74)); Isoform B of fibulin-1
precursor (FBLN1) (e.g., GenBank Accession Number
P23142-2 (SEQID NO: 75)); Nucleobindin 1 (NUCB1) (e.g.,
GenBank Accession Number NP_ 006175 (SEQ ID NO:
76)); Historic cluster 2, H2ba (HIST2H2BA) (e.g., GenBank
Accession Number NP__001019770 (SEQ ID NO: 77)); Tri-
partite motif-containing 28 (TRIM28) (e.g., GenBank Acces-
sion Number NP__005753 (SEQ ID NO: 78)); Peroxisomal
D3, D2 enoyl-CoA isomerase (PECI) (e.g., GenBank Acces-
sion Number NP__ 006108 (SEQ ID NO: 79)); Peptidylprolyl
isomerase B (PPIB) (e.g., GenBank Accession Number
NP_000933 (SEQ ID NO: 80)); Similar to 408 ribosomal
protein S17 (e.g., GenBank Accession Number IP00743305
(SEQID NO: 81)); Eukaryotic translation elongation factor 1
gamma (EEF1G) (e.g., GenBank Accession Number
1P100747497 (SEQ ID NO: 82)); Keratin 8 (KRT8) (e.g.,
GenBank Accession Number NP__ 002264 (SEQ ID NO:
83)); Fibulin 2 (FBLN2) (e.g., GenBank Accession Number
NP_ 001989 (SEQ ID NO: 84)); VIM (e.g., GenBank Acces-
sion Number NP__003371 (SEQ 1D NO: 85)); Fibrinogen
alpha chain (FGA) (e.g., GenBank Accession Number
NP__000499 (SEQIDNO: 86)); Annexin A2 (ANXA2) (e.g,,
GenBank Accession Number NP__ 001002858 (SEQ ID NO:
87)); H2A histone family, member I (H2AFJ) (e.g., GenBank
Accession Number NP__ 808760 (SEQ ID NO: 88)); Actin
alpha, cardiac muscle 1 (ACTC1) (e.g., GenBank Accession
Number NP_005150 (SEQ ID NO: 89)); Keratin 19
(KRT19) (e.g., GenBank Accession Number NP__002267
(SEQ ID NO: 90)); Immunoglobin lambda locus
(IGL@protein) (e.g., GenBank Accession Number Q6PIQ7
(SEQ ID NO: 91)); immunoglobulin heavy constant mu
(IGHM) (e.g., GenBank Accession Number Q8WUK1 (SEQ
ID NO: 92)); EGF-containing Fibulin-like extracellular
matrix protein 1 (EFEMP1) (e.g., GenBank Accession Num-
ber Q12805-3 (SEQ ID NO: 93)); Tripartite motif-containing
protein 34 (e.g., GenBank Accession Number NP_ 067629
(SEQ ID NO: 94)); Isoform 3 of AP1-subunit Gamma Bind-
ing Protein 1 (e.g., GenBank Accession Number NP 542117
(SEQID NO: 95)); Proflin-1 (e.g., GenBank Accession Num-
ber NP__005013 (SEQ ID NO:96)); Histone H4 (e.g., Gen-
Bank Accession Number NP__ 001029249 (SEQ IDNO: 97)),
Hemoglobin subunit alpha (e.g., GenBank Accession Num-
ber NP__000549 (SEQ ID NO: 98)); Transgelin (also known
as TAGLN) (e.g., GenBank Accession Number
NP_001001522 (SEQ ID NO: 99)); Lumican precursor (e.g.,
GenBank Accession Number NP_ 002336 (SEQ ID NO:
100)); Hemoglobin Beta (also known as HBD CD113t) (e.g.,
GenBank Accession Number NP__ 000509 (SEQ ID NO:
101)); Fibrinogen Beta Chain Precursor (e.g., GenBank
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Accession Number NP__005132 (SEQ ID NO: 102)); immu-
noglobulinkappa constant (IGKC) (e.g., GenBank Accession
Number Q6GMXS8 (SEQ ID NO: 103)); Uncharacterized
Protein ALB (also known as albumin) (e.g., GenBank Acces-
sion Number Q56G89 (SEQ 1D NO: 104)).

[0070] In another example, PCMAT was used to identify
proteins that are shed into body fluids during a diseased state,
namely stage IV colorectal bowel cancer. See Example 1.
This study used the YPAbs (polyclonal IgY antibodies) raised
in chickens against adjuvanted homogenates of stage TV
human colon cancer tissue. The YPAbs evoked from the stage
IV tumor tissue were adsorbed with sera from healthy sub-
jects bound to a solid support. After confirmation using west-
ern and dot blots that no remaining antibodies reactive with
antigens present in healthy serum was established, the
remaining unadsorbed antibodies were bound to a solid sup-
port resin to create a charged column as described above.
Serum from patients with stage IV colorectal cancer was
passed through the column, and non-specifically bound pro-
teins and peptides were removed by washing. Specifically
bound proteins were removed using acetic acid, which were
identified by GeLC-MS/MS as described above. Stage 11
tumor tissue was used in the same manner to identify SEQ ID
NOs:108-157 and are as follows: Actin, Cytoplasmic 1 (actin
beta) (e.g., GenBank Accession Number NP__001092 (SEQ
ID NO:108)); Hemoglobin beta (e.g., GenBank Accession
Number 095408 (SEQ ID NO:109)); Hemoglobin subunit
alpha (e.g., GenBank Accession Number P69905 (SEQ ID
NO:110)); POTE-2 alpha actin (e.g., GenBank Accession
Number ASA3EQ (SEQ ID NO:111)); SLC4A10 (e.g., Gen-
Bank Accession Number Q6U841 (SEQ ID NO:112)); Ribo-
nuclease P Protein Subunit P20 (POP7) (e.g., GenBank
Accession Number O75817 (SEQ ID NO:113)); Nuclear
RNA export factor 1 (NXF1) (e.g., GenBank Accession Num-
ber Q59E96 (SEQ ID NO:114)); UVEAL Autoantigen With
Coiled-Coil Domains And Ankyrin Repeats, UACA (e.g.,
GenBank Accession Number Q05DB3 (SEQ ID NO:115));
Uncharacterized Protein C130RF27 (e.g., GenBank Acces-
sion Number Q5JUR7 (SEQ ID NO:116)); Isoform 3 of
Sushi, Nidogen And EGF-Like Domain-Containing Protein 1
Precursor (e.g., GenBank Accession Number Q8TERO (SEQ
1D NO:117)); Isoform 1 Of Dynein Heavy Chain 10, Axone-
mal (DNAH10): (e.g., GenBank Accession Number Q8IVF4
(SEQ ID NO:118)); Gap junction alpha-1 protein (GJA1/
Connexion 43) (e.g., GenBank Accession Number P17302
(SEQ ID NO:119)); Isoform 1 Of Kinesin-Like Protein
KIF25 (KIF25) (e.g., GenBank Accession Number Q5SZUS8
(SEQ ID NO:120)); GAPDH-Glyceraldehyde-3-Phosphate
Dehydrogenase (e.g., GenBank Accession Number P04406
(SEQIDNO:121)); Uncharacterized Protein ALB (e.g., Gen-
Bank Accession Number P02768 (SEQ ID NO:122)); Galec-
tin-3, LGALS3 (e.g., GenBank Accession Number
NP_ 002297 (SEQ ID NO:123)); Similar to NAC-Alpha
Domain-Containing Protein 1 (NACAD) (e.g., GenBank
Accession Number 015069 (SEQ 1D NO:124)); Acetyl-CoA
Acetyltransferase, Mitochondrial, ACAT1 (e.g., GenBank
Accession Number NP__ 000010 (SEQ ID NO:125)); KH-
Type Splicing Regulatory Protein, FUBP2 (e.g.. GenBank
Accession Number NP__003676 (SEQ ID NO:126)); Profilin
1 (PFN1) (e.g., GenBank Accession Number NP__ 005013
(SEQ ID NO:127)); Chloride Intracellular Channel Protein 1,
CLIC1 (e.g.. GenBank Accession Number NP_ 001279
(SEQ ID NO:128)); Zinc Finger Protein 831 (e.g., GenBank
Accession Number NP__848552 (SEQ ID NO:129)); Endo-
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plasmin (e.g., GenBank Accession Number NP_ 003290
(SEQ ID NO:130)); Ribosomal Protein S10 (RPS10) (e.g.,
GenBank Accession Number P46783 (SEQ ID NO:131));
Splicing Factor, Arginine/Serine-Rich 3 (e.g., GenBank
Accession Number NP__ 003008 (SEQ ID NO:132)): ACTA2
Protein (alpha actin, smooth muscle) (e.g., GenBank Acces-
sion Number P62736 (SEQ ID NO:133)); Isoform 1 of
Sodium Channel Protein Type 8 Subunit Alpha, SCNSA (e.g,,
GenBank Accession Number NP_055006 SEQ ID
NO:134)); Isoform Long of Galectin-9 GenBank Accession
Number NP__033665 SEQ ID NO:135)); T-Complex Protein
1 Subunit Epsilon, CCTS5 (e.g., GenBank Accession Number
NP_ 036205 (SEQ ID NO:136)); Alpha-Enolase, Lung Spe-
cific (e.g., GenBank Accession Number CAA47179 (SEQID
NO:137));  Proto-Oncogene  Serine/Threonine-Protein
Kinase MOS (e.g., GenBank Accession Number
NP_ 005363 (SEQ ID NO:138)); Isoform 1 Of Beta-Adducin
(ADD2) (e.g., GenBank Accession Number NP_ 001608
(SEQ ID NO:139)); Apolipoprotein E (APOE) (e.g., Gen-
Bank Accession Number NP__ 000032 SEQ ID NO:140));
Ubiquitin-4 (UBQLN4) (ataxin-1 ubiquitin-like interacting
protein) (e.g., GenBank Accession Number NP_ 064516
(SEQ ID NO:141)); Sumo-Conjugating Enzyme UB21
(UBC9 homolog in yeast) (e.g., GenBank Accession Number
NP_ 003336 (SEQ ID NO:142)); Myosin-15 (MYH15) (e.g.,
GenBank Accession Number NP 055796 (SEQ ID
NO:143)); FLI93091, Homo Sapiens UMP-CMP Kinase
(UMP-CMPK) (e.g.. GenBank Accession Number
NP_057392 (SEQ ID NO:144)); Intelectin-1 (ITLN1) (e.g.,
GenBank Accession Number NP_060095 (SEQ ID
NO:145)); Apolipoprotein A-IV (APOA4) (e.g., GenBank
Accession Number Q13784 (SEQ ID NO:146)); Mitochon-
drial pyruvate dehydrogenase (lipoamide) alpha 1 (PDHA1)
(e.g., GenBank Accession Number P08559 (SEQ ID
NO:147)); Leucine-Rich Repeat-Containing Protein 59
(LRRC39) (e.g., GenBank Accession Number NP__ 060979
(SEQID NO:148)); 608 Ribosomal Protein L37A (RPL37A)
(e.g., GenBank Accession Number NP__000989 (SEQ ID
NO:149)); Uridine-Cytidine Kinase 1-like 1 (UCKL1) (e.g,,
GenBank Accession Number Q53HM1 (SEQ ID NO:150));
Aldehyde Dehydrogenase 9A1 (ALDH9A1) (e.g., GenBank
Accession Number NP__000687 (SEQ ID NO:151)); Isoform
3 Of Thioredoxin Reductase 1, Cytoplasmic (TXNRDI)
(e.g., GenBank Accession Number Q16881 (SEQ ID
NO:152)); Nuclear Receptor Subfamily 2 Group E Member 1
(NR2E1) (e.g., GenBank. Accession Number NP__ 003260
(SEQ ID NO:153)); Cation Channel Sperm-Associated Pro-
tein 3 (CATSPER3) (e.g., GenBank Accession Number
NP_ 821138 (SEQ ID NO:154)); Transmembrane EMP24
Domain-Containing Protein 1 (TMEDI1) (e.g., GenBank
Accession Number NP__006849 (SEQ ID NO:155)); Protein
FAM154A (FAM154A) (e.g., GenBank Accession Number
NP_714918 (SEQ ID NO:156)); Isoform 1 of Transcrip-
tional Repressor NF-X1 (NFX1) (e.g., GenBank Accession
Number NP__002495 (SEQ ID NO:157)).

[0071] Shed change mediated proteins and their cognate
polynucleotides that are upregulated in stage IV cancerous
cells were identified. The polynucleotides encode the
polypeptides shown in SEQ ID NOs:105-107 (ApoAl e.g.,
GenBank Accession Number P02647 (SEQ ID NO:105);
C4A (e.g., GenBank Accession Number POCOL4 (SEQ ID
NO:106); and C3 187 kDa protein (e.g., GenBank Accession
Number P01024 (SEQ ID NO:107)).
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[0072] 1In general, PCMAT has a number of outstanding
attributes, including its speed (the entire biomarker discovery
portion of the project can be performed in less than 6 months),
cost efficiency, and, most importantly, its sensitivity. In gen-
eral, chickens serve as an excellent host in which to raise high
titer, broadly reactive antibodies: they tolerate very strong
adjuvants extremely well, they are phylogenetically distant
from humans, which makes them more likely to respond to
human immunogens in cancer studies, they have a very large
immune repertoire, and enormous amounts of purified IgY
(essentially identical to IgG) can be readily obtained from
their eggs. The use of strong adjuvants helps to assure that
even low abundance proteins will elicit an antibody response
and will be recovered. Another aspect of PCMAT that pro-
motes sensitivity is that the size of the charged column and the
amount of the body fluid that can be passed through it can be
substantial. Again, this promotes the likelihood of finding low
abundance proteins. Finally, the subtraction step in which
fluids from healthy subjects are used to remove antibodies
reactive with background proteins results in a tremendously
increased signal to noise ratio. The need for sensitivity as
provided by PCMAT cannot be overstated. It is highly likely
that cancerous proteins that are shed into body fluids are of
relatively low-abundance, and therefore missed by strategies
that are currently in use. The use of PCMAT to find cancerous
shed proteins presents a unique opportunity for the identifi-
cation of novel target for the development of diagnostics for
cancer.

[0073] All of these polypeptides are referred to herein as
“the polypeptides of the invention” or “cancer-associated
antigens or polypeptides.” The polynucleotides that encode
the polypeptides of the invention are referred to herein as “the
polynucleotides of the invention™ or “cancer-associated poly-
nucleotides.”

Polypeptides

[0074] A polypeptide is a polymer of three or more amino
acids covalently linked by amide bonds. A polypeptide can be
post-translationally modified. A purified polypeptide is a
polypeptide preparation that is substantially free of cellular
material, other types of polypeptides, chemical precursors,
chemicals used in synthesis of the polypeptide, or combina-
tions thereof. A polypeptide preparation that is substantially
free of cellular material, culture medium, chemical precur-
sors, and/or chemicals used in synthesis of the polypeptide
has less than about 30%, 20%, 10%, 5%, 1% or more of other
polypeptides, culture medium, chemical precursors, and/or
other chemicals used in synthesis. Therefore, a purified
polypeptide is about 70%, 80%, 90%, 95%, 99% or more
pure.

[0075] A polypeptide of the invention can comprise at least
1, 2,3, 4, 5,10, 25, 100, 500, 1,000 or more non-naturally
occurring amino acids immediately contiguous with one or
both of the amino and carboxy termini of the polypeptide.
[0076] Polypeptides of the invention can either be full-
length polypeptides or proteins or fragments of polypeptides
or proteins. For example, fragments of polypeptides of the
invention can comprise about 5, 10, 15, 20,30, 40, 50, 60, 70,
80, 90, 100, 250, 500, 750, 1,000, 2,000, 3,000, 4,000, 5,000
or more contiguous amino acids of polypeptides of the inven-
tion or any value or range between 5 and 5,000. Examples of
polypeptides of the invention include those shown in SEQ 1D
NOs:1-157. Variant polypeptides are at least about 80, or
about 85% 90, 91, 92, 93, 94, 95, 96, 97, 98, 99% or more
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identical to the polypeptide sequences shown in SEQ ID
NOs:1-157. Variant polypeptides have one or more conserva-
tive amino acid variations or other minor modifications and
retain biological activity, i.e., are biologically functional
equivalents. A biologically active equivalent has substantially
equivalent function when compared to the corresponding
wild-type polypeptide.

[0077] Percent sequence identity has an art recognized
meaning and there are a number of methods to measure iden-
tity between two polypeptide or polynucleotide sequences.
See, e.g., Lesk, Ed., Computational Molecular Biology,
Oxford University Press, New York, (1988); Smith, Ed., Bio-
computing: Informatics And Genuine Projects, Academic
Press, New York, (1993); Griffin & Griffin, Eds., Computer
Analysis Of Sequence Data, Part I, Humana Press, New Jer-
sey, (1994); von Heinje, Sequence Analysis In Molecular
Biology, Academic Press, (1987); and Gribskov & Devereux,
Eds., Sequence Analysis Primer, M Stockton Press, New
York, (1991). Methods for aligning polynucleotides or
polypeptides are codified in computer programs, including
the GCG program package (Devereux et al., Nuc. Acids Res.
12:387 (1984)), BLASTP, BLASTN, FASTA (Atschul etal.,
J. Molec. Biol. 215:403 (1990)); and Bestfit program (Wis-
consin Sequence Analysis Package. Version 8 for Unix,
Genetics Computer Group, University Research Park, 575
Science Drive, Madison, Wis. 53711) which uses the local
homology algorithm of Smith and Waterman (4dv. App.
Math., 2:482-489 (1981)). For example, the computer pro-
gram ALIGN which employs the FASTA algorithm can be
used, with an affine gap search with a gap open penalty of =12
and a gap extension penalty of -2.

[0078] When using any of the sequence alignment pro-
grams to determine whether a particular sequence is, for
instance, about 95% identical to a reference sequence, the
parameters are set such that the percentage of identity is
calculated over the full length of the reference polynucleotide
and that gaps in identity of up to 5% of the total number of
nucleotides in the reference polynucleotide are allowed.
[0079] Variants can generally be identified by modifying
one of the polypeptide sequences of the invention, and evalu-
ating the properties of the modified polypeptide to determine
ifitis a biological equivalent. A variant is a biological equiva-
lent if it reacts substantially the same as a polypeptide of the
invention in an assay such as an immunohistochemical assay,
an enzyme-linked immunosorbent assay (ELISA), a radioim-
munoassay (RIA), immunoenzyme assay or a western blot
assay, e.g. has 90-110% of the activity of the original
polypeptide. In one embodiment, the assay is a competition
assay wherein the biologically equivalent polypeptide is
capable of reducing binding of the polypeptide of the inven-
tion to a corresponding reactive antigen or antibody by about
80, 95, 99, or 100%. An antibody that specifically binds a
corresponding wild-type polypeptide also specifically binds
the variant polypeptide. Variant polypeptides of the invention
can comprise about 1, 2, 3, 4, 5, 10, 20, 30, 40, 50, 60, 70, 80,
100, 200 or more conservative amino acid substitutions or any
value or range of substitutions between about 1 and about
200.

[0080] A conservative substitution is one in which an
amino acid is substituted for another amino acid that has
similar properties, such that one skilled in the art of peptide
chemistry would expect the secondary structure and hydro-
pathic nature of the polypeptide to be substantially
unchanged. Conservative substitutions include swaps within
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groups of amino acids such as replacement of the aliphatic or
hydrophobic amino acids Ala, Val, Leu and Ile; replacement
of the hydroxyl residues Ser and Thr; replacement of the
acidic residues Asp and Glu; replacement of the amide resi-
dues Asn and Gln, replacement of the basic residues Lys, Arg,
and His; replacement of the aromatic residues Phe, Tyr, and
Trp, and replacement of the small-sized amino acids Ala, Ser,
Thr, Met, and Gly.

[0081] A polypeptide of the invention can further comprise
a signal (or leader) sequence that co-translationally or post-
translationally directs transfer of the protein. The polypeptide
can also comprise a linker or other sequence for case of
synthesis, purification or identification of the polypeptide
(e.g., poly-His), or to enhance binding of the polypeptide to a
solid support. A polypeptide of the invention can further
comprise a signal (or leader) sequence that co-translationally
or post-translationally directs transfer of the protein. The
polypeptide can also comprise a linker or other sequence for
ease of synthesis, purification or identification of the polypep-
tide (e.g., poly-His), or to enhance binding of the polypeptide
to a solid support. For example, a polypeptide can be conju-
gated to an immunoglobulin Fe region or bovine serum albu-
min.

[0082] A polypeptide can be covalently or non-covalently
linked to an amino acid sequence to which the polypeptide is
not normally associated with in nature. A polypeptide can
also be covalently or non-covalently linked to compounds or
molecules other thanamino acids. Forexample, a polypeptide
canbe linked to an indicator reagent, an amino acid spacer, an
amino acid linker, a signal sequence, a stop transfer sequence,
a transmembrane domain, a protein purification ligand, or a
combination thereof. In one embodiment of the invention a
protein purification ligand can be one or more amino acid
residues at, for example, the amino terminus or carboxy ter-
minus of a polypeptide of the invention. An amino acid spacer
is a sequence of amino acids that are not usually associated
with a polypeptide of the invention in nature. An amino acid
spacer can comprise about 1, 5, 10, 20, 100, 500, 1,000 or
more amino acids.

[0083] If desired, a polypeptide can be a fusion protein,
which can also contain other amino acid sequences, such as
amino acid linkers, amino acid spacers, signal sequences,
TMR stop transfer sequences, transmembrane domains, as
well as ligands useful in protein purification, such as glu-
tathione-S-transferase, histidine tag, and staphylococcal pro-
tein A, or combinations thereof. More than one polypeptide of
the invention can be present in a fusion protein. Fragments of
polypeptides of the invention can be present in a fusion pro-
tein of the invention. A fusion protein of the invention can
comprise one or more of SEQ ID NOs:1-157, fragments
thereof, or combinations thereof.

[0084] Polypeptides of the invention can be in a multimeric
form. That is, a polypeptide can comprise one or more copies
of SEQIDNOs:1-157 or a combination thereof. A multimeric
polypeptide can be a multiple antigen peptide (MAP). See
e.g., Tam, J. Immunol. Methods, 196:17-32 (1996).

[0085] Polypeptides of the invention can comprise an anti-
gen that is recognized by an antibody. The antigen can com-
prise one or more epitopes (i.e., antigenic determinants). An
epitope can be a linear epitope, sequential epitope or a con-
formational epitope. Epitopes within a polypeptide of the
invention can be identified by several methods. See, e.g., U.S.
Pat. No. 4,554,101; Jameson & Wolf, CABIOS 4:181-186
(1988). For example, a polypeptide of the invention can be
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isolated and screened. A series of short peptides, which
together span an entire polypeptide sequence, can be prepared
by proteolytic cleavage. By starting with, for example, 100-
mer polypeptide fragments, each fragment can be tested for
the presence of epitopes recognized in an ELISA. For
example, in an ELISA assay a polypeptide, such as a 100-mer
polypeptide fragment, is attached to a solid support, such as
the wells of a plastic multi-well plate. A population of anti-
bodies are labeled, added to the solid support and allowed to
bind to the unlabeled antigen, under conditions where non-
specific absorption is blocked, and any unbound antibody and
other proteins are washed away. Antibody binding is detected
by, for example, a reaction that converts a colorless substrate
into a colored reaction product. Progressively smaller and
overlapping fragments can then be tested from an identified
100-mer to map the epitope of interest.

[0086] A polypeptide of the invention can be produced
recombinantly. A polynucleotide encoding a polypeptide of
the invention can be introduced into a recombinant expres-
sion vector that can be expressed in a suitable expression host
cell system using techniques well known in the art. A variety
of bacterial, yeast, plant, mammalian, and insect expression
systems are available in the art and any such expression
system can be used. Optionally, a polynucleotide encoding a
polypeptide can be translated in a cell-free translation system.
A polypeptide can also be chemically synthesized or obtained
from cancerous cells.

[0087] An immunogenic polypeptide of the invention can
comprise an amino acid sequence shown in SEQ ID NOs:1-
157. An immunogenic polypeptide can elicit antibodies or
other immune responses (e.g., T-cell responses of the immune
system) that recognize epitopes of polypeptides having SEQ
ID NOs:1-157. Animmunogenic polypeptide of the invention
can also be a fragment of a polypeptide that has an amino acid
sequence shown in SEQ NOs:1-157. An immunogenic
polypeptide fragment of the invention can be about 5, 10, 15,
20,30, 40, 50, 60, 70, 80, 90, 100, 250, 500, 750, 1,000, 2,000,
3,000. 4,000, 5,000 or more or any value or range between
about 5 and about 5,000 amino acids in length.

Polynucleotides

[0088] Polynucleotides ofthe invention contain less than an
entire genome and can be single- or double-stranded nucleic
acids. A polynucleotide can be RNA, mRNA, DNA, ¢cDNA,
genomic DNA, chemically synthesized RNA or DNA or
combinations thereof. The polynucleotides can be purified
free of other components, such as proteins, lipids and other
polynucleotides. For example, the polynucleotide can be
50%, 75%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% puri-
fied. The polynucleotides of the invention encode the
polypeptides described above. In one embodiment of the
invention the polynucleotides encode polypeptides of the
invention and polypeptides shown in SEQ ID NOs: 1-157, the
complements thereof, or combinations thereof. Polynucle-
otides of the invention can comprise other nucleotide
sequences, such as sequences coding for linkers, signal
sequences, TMR stop transfer sequences, transmembrane
domains, or ligands useful in protein purification such as
glutathione-S-transferase, histidine tag, and staphylococcal
protein A.

[0089] Polynucleotides of the invention can be isolated. An
isolated polynucleotide is a polynucleotide that is not imme-
diately contiguous with one or both of the 5' and 3' flanking
genomic sequences that it is naturally associated with. An
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isolated polynucleotide can be, for example, a recombinant
DNA molecule of any length, provided that the nucleic acid
sequences naturally found immediately flanking the recom-
binant DNA molecule in a naturally-occurring genome is
removed or absent. Isolated polynucleotides also include
non-naturally occurring nucleic acid molecules. A nucleic
acid molecule existing among hundreds to millions of other
nucleic acid molecules within, for example, cDNA or
genomic libraries, or gel slices containing a genomic DNA
restriction digest are not to be considered an isolated or puri-
fied polynucleotide.

[0090] Polynucleotides of the invention can also comprise
fragments that encode immunogenic polypeptides. Poly-
nucleotides of the invention can encode full-length polypep-
tides or proteins, polypeptide fragments, and variant or fusion
polypeptides.

[0091] Degenerate nucleotide sequences encoding
polypeptides of the invention, as well as homologous nucle-
otide sequences that are at least about 80, or about 85, 90, 95,
96, 97, 98, 99% or more identical to the polynucleotide
sequences of the invention and the complements thereof are
also polynucleotides of the invention. Percent sequence iden-
tity can be calculated as described in the “Polypeptides”
section. Degenerate nucleotide sequences are polynucle-
otides that encode a polypeptide of the invention or fragments
thereof, but differ in nucleic acid sequence from the wild-type
polynucleotide sequence, due to the degeneracy of the genetic
code. Complementary DNA (cDNA) molecules, species
homologs, and variants of polynucleotides that encode bio-
logically functional polypeptides of the invention also are
polynucleotides of the invention. Polynucleotides of the
invention can be isolated from nucleic acid sequences present
in, for example, a biological sample, such as blood, serum,
saliva, or tissue from an individual patient. Polynucleotides
can also he synthesized in the laboratory, for example, using
an automatic synthesizer. An amplification method such as
PCR can be used to amplify polynucleotides from either
genomic DNA or cDNA encoding the polypeptides.

[0092] Polynucleotides of the invention can comprise cod-
ing sequences for naturally occurring polypeptides or can
encode altered sequences that do not occur in nature. If
desired, polynucleotides can be cloned into an expression
vector comprising expression control elements, including for
example, origins of replication, promoters, enhancers, or
other regulatory elements that drive expression of the poly-
nucleotides of the invention in host cells. An expression vec-
tor can be, for example, a plasmid, such as pPBR322, pUC, or
ColE1, or an adenovirus vector, such as an adenovirus Type 2
vector or Type 5 vector. Optionally, other vectors can be used,
including but not limited to Sindbis virus, simian virus 40,
alphavirus vectors, poxvirus vectors, and cytomegalovirus
and retroviral vectors, such as murine sarcoma virus, mouse
mammary tumor virus, Moloney murine leukemia virus, and
Rous sarcoma virus. Minichromosomes such as MC and
MCl1, bacteriophages, phagemids, yeast artificial chromo-
somes, bacterial artificial chromosomes, virus particles,
virus-like particles, cosmids (plasmids into which phage
lambda cos sites have been inserted) and replicons (genetic
elements that are capable of replication under their own con-
trol in a cell) can also be used.

[0093] Methods for preparing polynucleotides operably
linked to an expression control sequence and expressing them
in ahost cell are well-known in the art. See, e.g., U.S. Pat. No.
4,366,246. A polynucleotide of the invention is operably
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linked when it is positioned adjacent to or close to one or more
expression control elements, which direct transcription and/
or translation of the polynucleotide.

[0094] Polynucleotides of the invention can be used, for
example, as probes or primers, for example PCR primers, to
detect the presence of polynucleotides in a sample, such as a
biological sample. The ability of such probes and primers to
specifically hybridize to polynucleotides of the invention will
enable them to be of use in detecting the presence of comple-
mentary sequences in a given sample. Polynucleotide probes
and primers of the invention can hybridize to complementary
sequences in a sample such as a biological sample, including
saliva, sputum, blood, urine, feces, cerebrospinal fluid, amni-
otic fluid, wound exudate, or tissue. Polynucleotides from the
sample can be, for example, subjected to gel electrophoresis
or other size separation techniques or can be immobilized
without size separation. The polynucleotide probes or prim-
ers can be labeled. Suitable labels and methods for labeling
probes and primers are known in the art, and include, for
example, radioactive labels incorporated by nick translation
or by kinase, biotin labels, fluorescent labels, chemilumines-
cent labels, bioluminescent labels, metal chelator labels and
enzyme labels. Polynucleotides from a sample are contacted
with the probes or primers under hybridization conditions of
suitable stringencies.

[0095] Depending on the application, varying conditions of
hybridization can be used to achieve varying degrees of selec-
tivity of the probe or primer towards the target sequence. For
applications requiring high selectivity, relatively stringent
conditions can be used, such as low salt and/or high tempera-
ture conditions, such as provided by a salt concentration of
from about 0.02 M to about 0.15 M salt, or any value or range
between about 0.02M to about 0.15 M salt, at temperatures of
from about 50° C. to about 70° C., or any value or range
between about 50° C. to about 70° C. For applications requir-
ing less selectivity, less stringent hybridization conditions can
be used. For example, salt conditions from about 0.14 M to
about 0.9M salt or any value or range between about 0.14 M
to about 0.9M salt, at temperatures ranging from about 20° C.
to about 55° C. or any value or range between about 20° C. to
about 55° C. The presence of a hybridized complex compris-
ing the probe or primer and a complementary polynucleotide
from the test sample can indicate the presence of cancer in the
sample.

Antibodies

[0096] Antibodies of the invention are antibody molecules
that specifically and stably bind to a polypeptide of the inven-
tion or fragment thereof. An antibody of the invention can be
a polyclonal antibody, a monoclonal antibody, a single chain
antibody (scFv), a monospecific single-chain antibody, a
bispecific single-chain antibody, a bivalent single-chain anti-
body, a tetravalent single-chain antibody, a chimeric anti-
body, a humanized antibody, or an antigen-binding fragment
of an antibody. Antigen-binding fragments of antibodies are a
portion of an intact antibody comprising the antigen binding
site or variable region of an intact antibody, wherein the
portion is free of the constant heavy chain domains of the Fc
region of the intact antibody. Examples of antigen-binding
antibody fragments include Fab, Fab', Fab'-SH, F(ab'), and F |
fragments.

[0097] Anisolated antibody is substantially separated from
its natural environment. For instance, an isolated antibody is
substantially separated from the biological source from
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whichit is derived. A purified antibody is substantially free of
other material that associates with the antibody in its natural
environment. For instance, a purified antibody is substantially
free of cellular material or other proteins or antibodies from
the cell or tissue from which it is derived. The term refers to
preparations where the isolated antibody is at least about 70%
to 80% (w/w) pure, more preferably, at least about 80%-90%
(w/w) pure, even more preferably about 90-95% pure; and,
most preferably at least about 95%, 96%, 97%, 98%, 99%, or
100% (w/w) pure.

[0098] An antibody of the invention can be any antibody
class and any subtype, including for example, IgG (IgGl,
1gG2, 1gG4), IgM, IgA, IgD, IgE, and IgY. An antibody or
antigen-binding fragment thereof binds to an epitope of a
polypeptide of the invention. An antibody can be made in vivo
in suitable laboratory animals or in vitro using recombinant
DNA techniques. Means for preparing and characterizing
antibodies are well know in the art. See, e.g., Dean, Methods
Mol. Biol. 80:23-37 (1998); Dean, Methods. Mol. Biol.
32:361-79 (1994); Baileg, Methods Mol. Biol. 32:381-88
(1994); Gullick, Methods Mol. Biol. 32:389-99 (1994);
Drenckhahn et al. Methods Cell. Biol. 37:7-56 (1993); Mor-
rison, Ann. Rev. Immunol. 10:239-65 (1992); Wright et al.
Crit. Rev. Immunol. 12:125-68 (1992). For example, poly-
clonal antibodies can be produced by administering a
polypeptide of the invention to an animal, such as a human or
other primate, mouse, rat, rabbit, guinea pig, goat, pig, dog,
cow, sheep, donkey, chicken, or horse. Scrum from the immu-
nized animal is collected and the antibodies are purified from
the plasma by, for example, precipitation with ammonium
sulfate, followed by chromatography, such as affinity chro-
matography. Techniques for producing and processing poly-
clonal antibodies are known in the art.

[0099] “Specifically binds™ or “specific for” means that a
first antigen, e.g., a polypeptide of the invention, recognizes
and binds to an antibody of the invention with greater affinity
than other, non-specific molecules. A non-specific molecule
is an antigen that shares no common epitope with the first
antigen. In this case, polypeptides of the invention would not
generally be desirable choices for non-specific control mol-
ecules. For example, an antibody raised against a first antigen
(e.g., a polypeptide) to which it binds more efficiently than to
a non-specific antigen can be described as specifically bind-
ing to the first antigen. In a preferred embodiment, an anti-
body or antigen-binding portion thereof specifically binds to
a polypeptide of the invention, such as SEQ ID NOs:1-157 or
fragments thereof when it binds with a binding affinity K, of
107 I/mol or more. Specific binding can be tested using, for
example, an enzyme-linked immunosorbant assay (ELISA),
a radioimmunoassay (RIA), or a western blot assay using
methodology well known in the art.

[0100] Additionally, monoclonal antibodies directed
against epitopes present on a polypeptide of the invention can
also be readily produced. For example, normal B cells from a
mammal, such as a mouse, which was immunized with a
polypeptide of the invention can be fused with, for example,
HAT-sensitive mouse myeloma cells to produce hybridomas.
Hybridomas producing antibodies can be identified using
RIA or ELISA and isolated by cloning in semi-solid agar or
by limiting dilution. Clones producing polypeptide-specific
antibodies are isolated by another round of screening. Mono-
clonal antibodies can be screened for specificity using stan-
dard techniques, for example, by binding a polypeptide of the
invention to a microtiter plate and measuring binding of the
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monoclonal antibody by an ELISA assay. Techniques for
producing and processing monoclonal antibodies are known
in the art. See e.g., Kohler & Milstein, Nature, 256:495
(1975). Particular isotypes of a monoclonal antibody can be
prepared directly, by selecting from the initial fusion, or pre-
pared secondarily, from a parental hybridoma secreting a
monoclonal antibody of a different isotype by using a sib
selection technique to isolate class-switch variants. See
Steplewskietal., PN.A.S. U.S.4. 82:8653 1985; Spriaetal., J.
Immunolog. Meth. 74:307, 1984. Monoclonal antibodies of
the invention can also be recombinant monoclonal antibod-
ies. See, e.g., U.S. Pat. No. 4,474,893; U.S. Pat. No. 4,816,
567. Antibodies of the invention can also be chemically con-
structed. See, e.g., U.S. Pat. No. 4,676,980.

[0101] Antibodies of the invention can be chimeric (see,
e.g., U.S. Pat. No. 5,482,856), humanized (see, e.g., Jones et
al., Nature321:522 (1986); Reichmann et al., Nature 332:323
(1988); Presta, Curr. Op. Struct. Biol. 2:593 (1992)), or
human antibodies. Human antibodies can be made by, for
example, direct immortilization, phage display, transgenic
mice, or a Trimera methodology, see e.g., Reisener et al.,
Trends Biotechnol. 16:242-246 (1998).

[0102] Antibodies that specifically bind antigens (e.g.,
polypeptides of the invention), are particularly useful for
detecting the presence of cancer-associated antigens in a
sample, such as a serum, blood, urine, tissue, or saliva sample
from an animal suspected of having cancer, such as a human.
An immunoassay for cancer-associated antigens can utilize
one antibody or several antibodies. An immunoassay for can-
cer-associated antigens can use, for example, a monoclonal
antibody directed towards one epitope of a polypeptide of the
invention, a combination of monoclonal antibodies directed
towards epitopes of one polypeptide of the invention, mono-
clonal antibodies directed towards epitopes of different
polypeptides of the invention, polyclonal antibodies directed
towards the same antigen from a polypeptide of the invention,
polyclonal antibodies directed towards different antigens, or
a combination of monoclonal and polyclonal antibodies.
Immunoassay protocols can be based upon, for example,
competition, direct reaction, or sandwich type assays using,
for example, labeled antibody. Antibodies of the invention
can be labeled with any type of label known in the art, includ-
ing, for example, fluorescent, chemiluminescent, radioactive,
enzyme, colloidal metal, radioisotope and bioluminescent
labels.

[0103] Antibodies of the invention include antibodies and
antigen-binding fragments thereof that (a) compete with a
reference antibody for binding to polypeptides of the inven-
tion, such as SEQ ID NOs:1-157 or antigen binding frag-
ments thereof; (b) binds to the same epitope of polypeptides
of the invention, such as SEQ ID NOs:1-157 or antigen bind-
ing fragments thereof as a reference antibody; (c) binds to
polypeptides of the invention, such as SEQ ID NOs:1-157 or
antigen binding fragments thereof with substantially the same
K ,as areference antibody; and/or (d) binds to polypeptides of
the invention such as SEQ ID NOs:1-157 or fragments
thereof with substantially the same off rate as a reference
antibody, wherein the reference antibody is an antibody or
antigen-binding fragment thereof that specifically binds to a
polypeptide of the invention, such as SEQ ID NOs:1-157 or
antigen-binding fragments thereof with a binding affinity K,
of 107 I/mol or more.

[0104] Antibodies of the invention or antigen-binding frag-
ments thereof can be bound to a support and used to detect the
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presence of cancer-associated antigens. Supports include, for
example, glass, polystyrene, polypropylene, polyethylene,
dextran, nylon, amylases, natural and modified celluloses,
polyacrylamides, agaroses and magletite.

[0105] Antibodies of the invention can further be used to
isolate cancer-associated antigens by immunoaffinity col-
umns. The antibodies can be affixed to a solid support by, for
example, adsorbtion or by covalent linkage so that the anti-
bodies retain their immunoselective activity. Optionally,
spacer groups can be included so that the antigen binding site
ofthe antibody remains accessible. The immobilized antibod-
ies can then be used to bind cancer-associated antigens from
asample, such as a biological sample including saliva, serum,
sputum, blood, urine, feces, cerebrospinal fluid, amniotic
fluid, wound exudate, or tissue. The bound cancer-associated
antigens are recovered from the column matrix by, for
example, a change in pH.

[0106] Antibodies of the invention can also be used in
immunolocalization studies to analyze the presence and dis-
tribution of a polypeptide of the invention during various
cellular events or physiological conditions. Antibodies can
also be used to identify molecules involved in passive immu-
nization and to identify molecules involved in the biosynthe-
sis of non-protein antigens. Identification of such molecules
can be useful in vaccine development. Antibodies of the
invention, including, for example, monoclonal antibodies and
single chain antibodies, can be used to monitor the course of
amelioration of a cancer. Stage IV polynucleotide of the
invention (i.e., polynucleotides that encode SEQ ID NOs:65-
107) are particularly useful in this method, however, Stage 1
(i.e,, polynucleotides that encode SEQ ID NOs:1-64) and
Stage II (i.e., polynucleotides that encode SEQ ID NOs:108-
157) canbe used in this method. By measuring the increase or
decrease of antibodies to cancer-associated antigens in a test
sample from an animal, it can be determined whether a par-
ticular therapeutic regiment aimed at ameliorating the cancer
is effective. Antibodies can be detected and/or quantified
using for example, direct binding assays such as RIA, ELISA,
or western blot assays.

Methods of Detection of Cancer

[0107] Methods of detecting cancer, a predisposition to
developing cancer, or a susceptibility to developing cancer in
a subject are provided herein. A predisposition to cancer
means that a subject is susceptible to cancer, such as colorec-
tal cancer, or is more likely to develop cancer than a normal
individual or a normal population of individuals. A subject
can be a mammal such as a human, non-human primate,
mouse, rat, dog, cat, sheep, pig, horse, or cow. One hundred
seven polypeptides that were specifically expressed (i.e., the
polypeptides are expressed in cancerous tissues, but are not
expressed or are expressed at low levels in healthy tissues) in
colon cancer tissues were identified. These polypeptides are
cancer-associated polypeptides and are encoded by cancer-
associated polynucleotides. The stage 1 polypeptides and
polynucleotides are especially useful for early diagnosis. An
expression level of one or more of the cancer-associated
polynucleotides that encode polypeptides of the invention can
be determined in a biological sample from a subject, wherein
an increase of the expression level of the cancer-associated
polynucleotides compared to a normal control expression
level of the polynucleotide indicates that the subject has can-
cer or is at risk of developing cancer. A comparison to a
normal control expression level is not necessary since the
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polynucleotides of the invention are not expressed or are
expressed at low levels in healthy cells and tissues.

[0108] In general, PCMAT can be applied to a wide variety
of cancers. The cancer can be colon cancer (also known as,
and referred to herein also as colorectal or large bowel can-
cer), adenocarcinoma, carcinoma, sarcoma, lymphoma, leu-
kemia, prostrate cancer, gastric cancer, lung cancer, bladder
cancer, melanoma, pancreatic cancer, breast cancer, endome-
trial cancer, ovarian cancer, anal cancer, skin cancer, osteosa-
rcoma, brain tumor, gastrointestinal cancer, esophageal can-
cer, bile duct cancer, eye cancer, gall bladder cancer, glioma,
head and neck cancer, liver cancer, kidney cancer, laryngeal
cancer, lip and oral cancer, mesothelioma, small intestinal
cancer, testicular cancer, thyroid cancer, urethral cancer, uter-
ine cancer, vaginal cancer, vulvar cancer, penile cancer, or any
combination or subset thereof. The biological sample can be,
for example, mucosal cells, tumor cells, cancer cells, a biopsy
sample, a lavage sample, a sputum sample, a serum sample, a
gastric secretion sample, a plasma sample, a blood sample, a
fecal sample, a lymph node sample, a bone marrow sample, a
urine sample, a tissue sample, a colorectal tissue sample, a
pleural effusion sample, cells, cell extracts, bodily fluid,
bodily fluids that are substantially lacking cells (e.g., less than
about 1, 5, or 10% cells, tears, milk, seminal fluid, prostatic
fluid, lung lavage fluid, or saliva.

[0109] Theexpression level of cancer-associated protein or
polypeptide can be determined by detecting the polypeptide
encoded by the cancer-associated polynucleotide. The level
ofthe polypeptide expression can be detected using an immu-
noassay such as an ELISA, an immunohistochemical assay,
an immunocytochemical assay, and a flow cytometry assay of
antibody-labeled cells. The level of the polypeptide expres-
sion can be detected by, e.g., using an antibody that specifi-
cally binds to the polypeptide. The expression level of cancer-
associated proteins and polypeptides can also be determined
by detecting the biological activity of the polypeptides
encoded by the cancer-associated polynucleotides. Methods
of detecting the biological activity of polypeptides are well
koown in the art.

[0110] The expression level of a polynucleotide of the
invention (i.e., “cancer-associated polynucleotide™) can be
determined by detecting mRNA expression levels of the can-
cer-associated polynucleotide. The expression level of a can-
cer-associated polynucleotide can be determined by detecting
hybridization of a cancer-associated polynucleotide probe to
a polynucleotide transcript of a patient-derived biological
sample. Hybridization can be detected using, for example a
polynucleotide array. For example, probes for detecting RNA
sequences corresponding to the cancer-associated polynucle-
otides of the invention can be used in, e.g., northern blot
hybridization assays. Alternatively, polynucleotides of the
invention can be used to construct primers that specifically
amplify polynucleotide sequences in, e.g.. amplification-
based detection methods such as reverse-transcription based
polymerase chain reaction (RT-PCR), polymerase chain reac-
tion amplification (PCR), ligase chain reaction amplification
(LCR), strand displacement amplification (SDA), and nucleic
acid sequence based amplification (NASBA).

[0111] The expression level of one or more of the cancer-
associated polynucleotides of the invention in the test sample
can be compared to expression levels of the cancer-associated
polynucleotides in a control sample. The control sample can
be, e.g., a cancerous sample or non-cancerous sample (e.g.,
healthy tissue, such as healthy colorectal tissue).
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[0112] Where the control sample is non-cancerous, a simi-
lar protein or polynucleotide expression level in the test
sample and control sample indicates the test sample is non-
cancerous. A test sample can be compared to multiple control
samples. Thus, a test sample can be compared to a second
control sample that contains, e.g., cancerous cells, as well as
a second control that contains, e.g., non-cancerous cells.

[0113] Proteins, polypeptides and polynucleotides of the
invention canbe used to test a putative therapeutic or prophy-
lactic anti-cancer agent, such as an anti-colorectal cancer
agent, in a test sample from a specific subject to determine if
the agent is a suitable anti-cancer agent in the specific subject.
To identify an anti-cancer agent that is appropriate for a
specific subject, a test sample, such as a cancerous cell or
tumor sample is obtained from the subject and is exposed to
the anti-cancer agent. The expression of one or more of poly-
nucleotides of the invention is determined. The pattern of
cancer-associated polynucleotide expression of the test
sample can be measured and compared to one or more control
profiles, e.g. a colorectal cancer reference expression profile
or a non-colorectal cancer reference expression profile. Pref-
erably, the cell population is contacted ex vivo with the agent
or activated form of the anti-cancer agent.

[0114] Expression of the cancer-associated polypeptide or
polynucleotides in the test sample is then compared to the
expression of the cancer-associated polypeptide or poly-
nucleotide in a control sample. The control sample can be
cells whose cancer state is known. If the control sample is
non-cancerous, a similar gene expression profile between the
test sample and the control sample indicates the anti-cancer
agent is suitable for treating cancer in the subject. A differ-
ence in expression between polypeptide or polynucleotide
expression in the test sample and those in the control sample
indicates that the anti-cancer agent is not suitable for treating
cancer in the subject. A decrease in expression of one or more
of the cancer-associated polypeptide or polynucleotides in a
test sample relative to a control sample from cancerous tis-
sues is indicative that the agent is therapeutic.

[0115] Polypeptides or polynucleotides of the invention
can also be used to identify candidate therapeutic agents for
treating a cancer, such as colorectal cancer. A candidate thera-
peutic agent is screened to determine if it converts an expres-
sion profile of cancer-associated polypeptide or polynucle-
otides characteristic of a cancer state, such as a colorectal
cancer state, to a pattern indicative of a non-cancerous state.

[0116] A cancerous sample is exposed to a test agent or a
combination of test agents (sequentially or simultaneously)
and the expression of one or more cancer-associated polypep-
tide or polynucleotides in the sample is measured. The
expression of the cancer-associated polypeptide or poly-
nucleotides in the test sample is compared to expression level
of the cancer-associated polypeptide or polynucleotides in a
control sample that is not exposed to the test agent. Thera-
peutic test agents will decrease the expression of cancer-
associated polypeptide or polynucleotides that are up-regu-
lated in cancer cells.

[0117] The control sample can be cancerous cells, such as
cancerous colorectal cancer cells. A decrease in expression of
the cancer-associated polypeptide or polynucleotides in the
presence of the test agent from the expression profile of the
control sample in the absence of the test agent indicates the
test agent is a candidate therapeutic agent for treating cancer,
such as colorectal cancer.
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[0118] Also provided is a method of assessing the progno-
sis of a subject with cancer, such as colorectal cancer, by
comparing the expression of one or more polypeptide or
polynucleotides of the invention in a test sample to the expres-
sion of the polypeptide or polynucleotides in a control sample
derived from patients over a spectrum of disease stages. By
comparing polypeptide or polynucleotide expression of one
or more polypeptide or polynucleotides of the invention in the
test sample and the control samples, or by comparing the
pattern of polypeptide or polynucleotide expression over time
in test samples derived from the subject, the prognosis of the
subject can be assessed. The expression of one or more stage
IV polypeptide or polynucleotides (i.e., polypeptide or poly-
nucleotides that encode SEQ ID NOs:65-107) would be
indicative of poorer prognosis. The expression of one or more
stage I polypeptide or polynucleotides (i.e., polypeptide or
polynucleotides that encode SEQ ID NOs:1-64) to the exclu-
sion of expression of one or more stage IV polynucleotides
would be indicative of a better prognosis.

[0119] The control sample can be a healthy sample or a
cancerous sample, such as a colorectal cancer sample. Alter-
natively, the control sample is a cancer expression profile,
such as a colorectal cancer expression profile. When the con-
trol sample is cancerous an increase of expression of one or
more of the polypeptides of the invention, indicates less
favorable prognosis. A decrease in expression of polypep-
tides or polypeptides of the invention indicates a more favor-
able prognosis for the subject. Alternatively, when a control
sample is a healthy sample, an increase in expression of one or
more or the polypeptides or polypeptides of the invention
indicates a less favorable prognosis in the subject, while a
decrease or similar expression indicates a more favorable
prognosis.

[0120] The invention also provides a colorectal cancer ref-
erence expression profile comprising a pattern of polypeptide
or polynucleotide expression levels of two or more of
polypeptide or polynucleotides of the invention, optionally,
over the course of the disease. The expression profile serves as
a control for the diagnosis of colorectal cancer or predispo-
sition for developing the disease, monitoring the course of
treatment and assessing prognosis of a subject with the dis-
ease.

[0121] The invention also provides methods for predicting
propensity for high-grade or low-grade metastatic spread of a
cancer. The presence and/or level of a polypeptide or poly-
nucleotide expression product in a cancerous sample can be
detected and/or quantified and correlated to the propensity of
the tumor to metastasize. The expression of one or more stage
IV polypeptides or polynucleotides (i.e., polypeptides or
polynucleotides that encode SEQ ID NOs:65-107) would be
indicative of a higher grade metastatic spread of cancer. The
expression of one or more stage I polynucleotides (i.e.,
polypeptides or polynucleotides that encode SEQ ID NOs:1-
64) to the exclusion of expression of one or more stage IV
polynucleotides would be indicative of a lower grade meta-
static spread of cancer.

[0122] The polypeptides and polynucleotides of the inven-
tion can also be used to monitor the course of treatment of
cancer, such as colorectal cancer. A test sample from a subject
undergoing treatment for cancer, such as colorectal cancer is
obtained. Test samples can be obtained from the subject at
various time points before, during, or after treatment. Expres-
sion of one or more of the polypeptides or polynucleotides of
the invention in the test sample is determined and compared to



US 2011/0151490 Al

a control sample that includes cells having a known cancer
state. Preferably, the control sample has not been exposed to
the treatment. Stage TV polypeptides or polynucleotides of
the invention (i.e., polypeptides of SEQ ID NOs:65-107 or
polynucleotides that encode SEQ ID NOs:65-107) are par-
ticularly useful in this method, however, stage I (i.e., polypep-
tides of SEQ ID NOs:1-64 or polynucleotides that encode
SEQ ID NOs:1-64) and stage I (i.e., polypeptides of SEQ ID
NOs:108-157 or polynucleotides that encode SEQ 1D NOs:
108-157) can be used in this method.

[0123] Where the control sample contains non-cancerous
cells, a similarity in expression between polypeptides or poly-
nucleotides of the invention in the test sample and the control
sample indicates that the treatment is efficacious. However,
an increase in expression of polypeptides or polynucleotides
of the invention in the test sample as compared the control
sample indicates the treatment is not efficacious.

[0124] Efficacious means that the treatment leads to a
decrease in size, prevalence, or metastatic potential of cancer,
such as colorectal cancer, in a subject. When treatment is
applied prophylactically, efficacious means that the treatment
retards, slows, or prevents cancer, such as colorectal cancer,
from forming. Efficaciousness can be determined in associa-
tion with any known method for diagnosing or treating can-
cer, such as colorectal cancer.

[0125] Where the control sample is cancerous, e.g., where
the control sample includes cancer cells taken from the sub-
ject at the time of diagnosis, but prior to beginning treatment,
a similarity in the expression pattern between the test sample
and the control sample indicates the treatment is not effica-
cious. A difference in expression between polypeptide or
polynucleotide expression in the test sample (i.e., a decrease
in the test sample) and the control sample indicates the treat-
ment is efficacious. Where the control sample contains non-
cancerous cells, a decrease in expression of one or more of the
polypeptide or polynucleotides of the invention in the test
sample as compared to the control sample indicates that the
treatment is efficacious.

Methods of Treatment of Cancer

[0126] The invention provides methods for treating cancer,
such as colorectal cancer, in a subject or stimulating an
immune response in a subject comprising, for example, (a)
administering to the subject a pharmaceutically effective
amount of a polypeptide of the invention; (b) administering to
the subject a pharmaceutically effective amount of a poly-
nucleotide that encodes a polypeptide of the invention; or (c)
administering to the subject a pharmaceutically effective
amount of an antibody or antigen-binding fragment thereof
that specifically binds to a polypeptide of the invention.
[0127] The invention also provides methods for inducing
anti-tumor immunity in a subject comprising, for example,
contacting a polypeptide of the invention with antigen pre-
senting cells, or introducing a polynucleotide encoding the
polypeptide or a vector comprising the polynucleotide to
antigen presenting cells, and then administering the antigen
presenting cells to the subject.

[0128] Administration of a therapeutic agent can be pro-
phylactic or therapeutic to a subject at risk of (or susceptible
to) a disorder or having a disorder associated with the differ-
entially expressed polynucleotides of the invention. The
expression, function, or both, of one or more expression prod-
ucts of the polynucleotides of the invention can be decreased
in order to prophylactically or therapeutically treat a subject.
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Expression can be inhibited or decreased by administering to
the subjecta polynucleotide, such as an antisense molecule or
siRNA molecule that inhibits or decreases the expression of
the polynucleotides of the invention.

[0129] Antisense molecules and siRNA that correspond to
polynucleotides of the invention are useful for the treatment
of cancer, such as colorectal cancer. Antisense molecules and
siRNA molecules can be entirely complementary to the target
sequence or can have a mismatch of one or more nucleotides,
s0 long as the antisense molecules and siRNA molecules can
specifically hybridize to the target sequences. For example,
the antisense molecules or siRNA molecules include poly-
nucleotides that have a homology to a polynucleotide of the
invention or its complement, of at least 80% or higher, more
preferably 90% or higher, even more preferably 95% or
higher over a span of at least 15 continuous nucleotides.
Algorithms known in the art can be used to determine the
homology.

[0130] Antisense molecules, siRNA molecules and poly-
nucleotides of the invention can be delivered to a subject by
standard vectors and/or gene delivery systems. Suitable gene
delivery systems include liposomes, receptor-mediated deliv-
ery systems, naked DNA, and viral vectors such as herpes
viruses, retroviruses, adenoviruses and adeno-associated
viruses, among others.

[0131] Antisense molecules or siRNA molecules inhibit
the expression of a polynucleotide of the invention and is
thereby useful for suppressing the biological activity of a
polypeptide of the invention. Therefore, a composition com-
prising an antisense molecule or siRNA molecule targeted to
apolynucleotide of the invention is useful in treating a cancer,
such as colorectal cancer.

[0132] In another embodiment of the invention, the func-
tion of one or more expression products of the polynucle-
otides of the invention can be inhibited by administering a
compound that binds to or otherwise inhibits the function of
the expression products. The compound can be, e.g.. an anti-
body that specifically binds to an expression product of the
polynucleotides of the invention.

[0133] Therapeutic compounds that may be utilized
include, e.g., (i) a polypeptide or fragments thereof of SEQ ID
NOs:1-157; (ii) antibodies or specific binding fragments
thereof that specifically bind SEQ ID NOs:1-157; (ii1) poly-
nucleotides or fragments thereof that encode SEQ ID NOs:
1-157; (iv) antisense molecules specific for polynucleotides
(or complements thereof) that encode SEQ ID NOs:1-157 or
fragments thereof; (v) siRNA molecules specific for poly-
nucleotides (or complements thereof) that encode SEQ 1D
NOs:1-157 or fragments thereof; and (vi) modulators (i.e.,
inhibitors, agonists and antagonists that alter the interaction
between a polypeptide of the invention and its binding part-
ner).

[0134] Administration of a prophylactic pharmaceutical
composition can occur prior to the manifestation of symp-
toms characteristic of a disease or disorder, such that a disease
or disorder is prevented or, alternatively, delayed in its pro-
gression.

[0135] The present invention also relates to a method of
treating or preventing cancer, such as colorectal cancer, in a
subject comprising administering to said subject an immuno-
logical composition (i.e., a composition that can induce anti-
bodies or other immune responses in a subject) comprising a
polypeptide encoded by a polynucleotide of the invention or
an immunologically active fragment of said polypeptide, or a
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polynucleotide encoding the polypeptide or the fragment
thereof. Administration of the polypeptide can induce an
anti-tumor immunity in a subject. In one embodiment the
polypeptides of the invention or fragments thereof may be
administered in a form bound to a T cell receptor (TCR) or
presented by an antigen presenting cell (APC), such as mac-
rophage, dendritic cell (DC), or B-cell.

[0136] In the present invention, an immunological compo-
sition against cancer, such as colorectal cancer, can function
to induce anti-tumor immunity upon inoculation into a sub-
ject. Polypeptides of the invention may induce potent and
specific immune response against cancer, such as colorectal
cancer. In general, anti-tumor immunity includes immune
responses such as induction of cytotoxic lymphocytes against
tumors, induction of antibodies that recognize tumors, and
induction of anti-tumor cytokine production.

[0137] Anti-tumor immunity is induced by administering
the immunological composition of this invention, and the
induction of anti-tumor immunity enables treatment and pre-
vention of cancer, such as colorectal cancer.

[0138] A polypeptide ofthe invention that has immunologi-
cal activity or a vector encoding the polypeptide may be
combined with an adjuvant. An adjuvant can enhance the
immune response against the polypeptide when administered
together (or successively) with the polypeptide having immu-
nological activity. The immunological composition is admin-
istered systemically or locally. Immunological composition
administration may be performed by single administration, or
boosted by multiple administrations.

[0139] Inanother aspect the invention includes pharmaceu-
tical, or therapeutic, compositions containing one or more
therapeutic compounds described herein. Pharmaceutical
formulations may include those suitable for oral, rectal, nasal,
topical (including buccal and sub-lingual), vaginal or
parenteral (including intramuscular, intraperitoneal, intratu-
mor, sub-cutaneous and intravenous) administration, or for
administration by inhalation or insufflation. The formulations
may, where appropriate, be conveniently presented in discrete
dosage units and may be prepared by any of the methods well
known in the art of pharmacy. All such pharmacy methods
include the steps of bringing into association the active com-
pound with liquid carriers or finely divided solid carriers or
both as needed and then, if necessary, shaping the product into
the desired formulation.

[0140] Pharmaceutical formulations suitable for oral
administration may conveniently be presented as discrete
units, such as capsules, cachets or tablets, each containing a
predetermined amount of the active ingredient; as a powder or
granules; or as a solution, a suspension or as an emulsion. The
tablets or capsules may optionally be formulated so as to
provide slow or controlled release of the active ingredient
therein. The active ingredient may also be presented as a
bolus electuary or paste, and be in a pure form, i.e., without a
carrier. Oral fluid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, or may be presented as a dry product for
constitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives
such as suspending agents, emulsifying agents, non-aqueous
vehicles (which may include edible oils), or preservatives.
[0141] Formulations for parenteral administration include
aqueous and non-aqueous sterile injection solutions which
may contain anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood of the
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intended recipient; and aqueous and non-aqueous sterile sus-
pensions which may include suspending agents and thicken-
ing agents. The formulations may be presented in unit dose or
multi-dose containers, for example sealed ampoules and
vials, and may be stored in a freeze-dried (Iyophilized) con-
dition requiring only the addition of the sterile liquid carrier,
for example, saline, water-for-injection, immediately prior to
use. Alternatively, the formulations may be presented for
continuous infusion. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders, granules
and tablets of the kind previously described.

[0142] Formulations for rectal administration may be pre-
sented as a suppository with the usual carriers such as cocoa
butter or polyethylene glycol. Formulations for topical
administration in the mouth, for example buccally or sublin-
gually, include lozenges, comprising the active ingredient in
a flavored base such as sucrose and acacia or tragacanth, and
pastilles comprising the active ingredient in a base such as
gelatin and glycerin or sucrose and acacia. For intra-nasal
administration the compounds of the invention may be used
as aliquid spray or dispersible powder or in the form of drops.
Drops may be formulated with an aqueous or non-aqueous
base also comprising one or more dispersing agents, solubi-
lizing agents or suspending agents. Liquid sprays are conve-
niently delivered from pressurized packs.

[0143] For administration by inhalation the compounds are
conveniently delivered from an insufflator, nebulizer, pressur-
ized packs or other convenient means of delivering an aerosol
spray. Pressurized packs may comprise a suitable propellant
such as dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable
gas. In the case of a pressurized aerosol, the dosage unit may
be determined by providing a valve to deliver a metered
amount.

[0144] Alternatively, for administration by inhalation or
insufflation, the compounds may take the form of a dry pow-
der composition, for example a powder mix of the compound
and a suitable powder base such as lactose or starch. The
powder composition may be presented in unit dosage form, in
for example, capsules, cartridges, gelatin or blister packs
from which the powder may be administered with the aid of
an inhalator or insufflators.

[0145] When desired, the above described formulations,
adapted to give sustained release of the active ingredient, may
be employed. The pharmaceutical compositions may also
contain other active ingredients such as antimicrobial agents,
immunosuppressants or preservatives.

[0146] Foreach ofthe aforementioned conditions, the com-
positions may be administered orally or via injection at a dose
of from about 0.1 to about 250 mg/kg per day. The dose range
for adult humans is generally from about 5 mg to about 17.5
g/day, preferably about 5 mg to about 10 g/day, and most
preferably about 100 mg to about 3 g/day. Tablets or other unit
dosage forms of presentation provided in discrete units may
conveniently contain an amount which is effective at such
dosage or as a multiple of the same, for instance, units con-
taining about 5 mg to about 500 mg, usually from about 100
mg to about 500 mg. The dose employed will depend upon a
number of factors, including the age and sex of the subject,
the precise disorder being treated, and its severity. Also the
route of administration may vary depending upon the condi-
tion and its severity.

Methods for Screening Anti-Cancer Compounds

[0147] The invention provides methods for screening for
anti-cancer compounds, e.g. anti-colorectal cancer com-
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pounds. For example, anti-cancer compounds can be identi-
fied by comparing the level of a polypeptide or polynucle-
otide expression product in a first biological sample (e.g., a
cancerous sample) in the presence of a test compound to the
level of the polypeptide or polynucleotide expression product
in asecondbiological sample (e.g., acancerous sample) in the
absence of the test compound; wherein the polypeptide or
polynuclectide expression product comprises, for example, a
polypeptide selected from the group consisting of SEQ 1D
NOs:1-157 or mRNA encoding the polypeptide. A test com-
pound that decreases the level of the polypeptide or poly-
nucleotide expression product in the first biological sample as
compared to the second biological sample is identified as an
anti-cancer agent. In one embodiment of the invention, the
test compound decreases the level of the polypeptide or poly-
nucleotide expression product by at least about 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90% (or any value or range
between about 10% and about 90%) in the first biological
sample as compared to the level of the expression product in
the second biological sample.

[0148] In one embodiment of the invention, screening for
anti-cancer compounds, e.g. anti-colorectal cancer com-
pounds, can comprise comparing the level of biological activ-
ity of a polypeptide of the invention in a first biological
sample in the presence of a test compound to the level of
biological activity in a second biological sample in the
absence of the test compound; wherein a test compound that
decreases the level of biological activity in the first biological
sample as compared to the second biclogical sample is iden-
tified as an anti-cancer agent.

[0149] In one embodiment of the invention, screening for
anti-cancer compounds, e.g. anti-colorectal cancer com-
pounds can comprise a) contacting a test compound with a
polypeptide of the invention; b) detecting the binding activity
between the polypeptide and the test compound; and c)
selecting a compound that binds to the polypeptide.

[0150] In one embodiment of the invention, screening for
anti-cancer compounds, e.g. anti-colorectal cancer com-
pounds, can comprise a) contacting a candidate compound
with a test cell expressing, one or more of the polypeptides of
the invention; and b) selecting a compound that reduces the
expression level of one or more polypeptides of the invention.
The test cell can comprise a colorectal cancer cell.

[0151] In one embodiment of the invention, screening for
anti-cancer compounds, e.g. anti-colorectal cancer com-
pounds, can comprise a) contacting a candidate compound
with a cell into which a vector comprising the transcriptional
regulatory region of one or more marker genes and a reporter
gene that is expressed under the control of the transcriptional
regulatory region has been introduced, wherein the one or
more marker genes are selected from the group consisting of
polynucleotides that encode SEQ ID NOs:1-157) measuring
the activity of the reporter gene; and ¢) selecting a compound
that reduces the expression level of the reporter gene as com-
pared to a control.
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[0152] The invention provides kits for use, for example, in
diagnostic methods. Components of the kits can include, for
example, compounds, reagents, containers and/or equipment.
For example, one container within a kit may contain a mono-
clonal antibody or antigen-binding fragment thereof that spe-
cifically binds to a polypeptide of the invention. The antibod-
ies or antigen-binding fragments can be, e.g., attached to a
support material. One or more additional containers can con-
tain elements, such as reagents or buffers, to be used in an
assay. The kits can also, or alternatively, contain a detection
reagent that contains a reporter group suitable for direct or
indirect detection of specific antibody binding.

[0153] Alternatively, a kit can be used to detect, e.g., the
level of mRNA encoding a polypeptide of the invention in a
biological sample. Such kits can comprise at least one, two, or
more polynucleotide probes or primers, that hybridize to a
polynucleotide (or the complement thereof) encoding a
polypeptide of the invention. Such polynucleotides can be
used, for example, within an amplification assay (e.g., RT-
PCR) orhybridization assay. Additional components that can
be present in such kits include a second polynucleotide and/or
a diagnostic reagent or container to facilitate the detection of
a polynucleotide encoding a polypeptide of the invention.
[0154] The invention illustratively described herein suit-
ably can be practiced in the absence of any element or ele-
ments, limitation or limitations that are not specifically dis-
closed herein. Thus, for example, in each instance herein any
of the terms “comprising”, “consisting essentially of”, and
“consisting of” may be replaced with either of the other two
terms, without changing the ordinary meanings of these
terms. The terms and expressions which have been employed
are used as terms of description and not of limitation, and
there is no intention that in the use of such terms and expres-
sions of excluding any equivalents of the features shown and
described or portions thereof, but it is recognized that various
modifications are possible within the scope of the invention
claimed. Thus, it should be understood that although the
present invention has been specifically disclosed by preferred
embodiments, optional features, modification and variation
of the concepts herein disclosed may be resorted to by those
skilled in the art, and that such modifications and variations
are considered to be within the scope of this invention as
defined by the description and the appended claims.

[0155] In addition, where features or aspects of the inven-
tion are described in terms of Markush groups or other group-
ing of alternatives, those skilled in the art will recognize that
the invention is also thereby described in terms of any indi-
vidual member or subgroup of members of the Markush
group or other group.

[0156] All references cited in this disclosure are incorpo-
rated herein in their entirety by reference. Furthermore, the
content (as of the filing date of this application) of all Gen-
Bank, ENSEMBL, UNIPARC, and UniProt Accession Num-
bers (and data associated therewith) listed herein are incor-
porated herein by reference in their entirety.

Titin (also known ag TTN rhabdomyosarcoma antigen MU-RMS 40)
(e.g., GenBank Accesgion Number Q8WZ42-2

(SEQ ID NO: 1)

Imttgaptftqg plgsvvvleg statfeahis gfpvpevswf rdggvistst lpgvgisfsd

6lgrakltipav tkansgrysl katngsggat staellvkae tappnfvgrl gsmtvrggsqg
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121vrlgvrvtgi
181svgratstae
241lidgaagqqlp
30lpspvrsvspa
36lettlttstqgi
421dksaavatvyv
481vaadkakeqge
54leeitkkgkgv
60limketrktvv
661lvatakakeqe
721ghleesyaqq
781dgkgmhissqg
841tlgkelsats
90levgvsitgtt
961tlechisgyp
102lagtvstscyl
108lapyfitkpvv
1141lviemtfadd
1201kvgetapgfv
126lriikttleel
1321kiawykdgkr
138lvepaaplgap
l44lrrleetdesq
1501ythkvviked
1561klknvnikeg
le2lvsqgdsavyta
1le8lhlryggegvwe
1741dgkpleaanr
1801lveesqlpegr
1861rcrvtgypdp
1921iehkvkleiq
1981raerithekv
2041wtkelteeek
2101vvgkpdpece
2lslsshafllvga
2221rmhgdrkvhf
2281gysgeleciv
2341dgkktteklk

2401vhividkgsh

ptpvvkiyrd
llvggeeevp
hktphrippk
aristspirs
rteervegry
aavdmarvre
lksrtkevit
tgeairgete
pkvivatpkv
tilrtretma
ttleygyker
ikkttdltte
sagkitksvk
vreerfevlh
sptvtwyred
avgvseefek
gklveggsvv
ageytivvrn
ysaeyekeyek
leedgeekma
ikhgeryemd
tyiptlepvs
lerlykpvEv
gtgsliivpa
sqlemkvrat
tainkagrdt
egdlydkekg
lrminefgyc
kglgrieele
kvnwylnggl
gredfrsvlr
peeseelrsk
kalaeegkit
wykngvkier
kqglitftgel
lsiltidtsd
speniegkwy
mkprpiailg

mlliedmtke

-continued

gaeigssldf
akktktivst
pksrsptpps
vrspllmrkt
gvgeqvtisg
pvisaveqgta
tkgegmhvth
itaasmvvva
kegdlvsrgr
trgegigvth
isaakvaepp
rlvhvdkrpr
aptvkpsetr
greakvteta
ygiessidfqg
ettavtekft
fgeqvggnpk
khgetsasas
eqgalirkkma
vdigeseave
flgdgraslr
rirslsprsv
lkpvsfkele
tpsdsgewtv
gnpnpdivwl
trckvnveve
gkpffkkklt
sldygvaysr
rmahegaltyg
irkskrfrvr
rapeprpefh
fkrrteegyy
iptfkpdkie
sdriywywpe
gdvvakekdt
aedyscvlve
hndvelksng
glsdgkvceg

dagnysftip

gisgegdlys
agisesrqgtr
iaakaglarg
gastvatgpe
aagaaasvsa
grttttavhi
eqgirketekt
takstkletv
egittkreqv
gkvdvgkkae
grpasephvyv
tasphftvsk
vraeptplpg
rvpapveipv
itfgsgiarl
teekrfvesr
phvywkksgv
lleeadyell
kdtvvvrtyv
sgfdlrikny
ipvvlpedey
srspirmspa
ggtarfdlkyv
vagnragrss
knsdiivphk
faepeperkl
slrlkrfgpa
dsgiiterat
vttdgkekgk
ydgihyldiv
vhepgklgfe
eaitavelks
lopsmeapki
dnvcelvird
matfecetse
denvkttakl
kytitsrrgr
divglevkvs

alglstsgrv

19

lliaeayped
iekkieahfd
gspspirhsp
vpppwkqegy
sasyaaeava
gpageqvrke
fvpkvvisaa
pgaqeetttqg
gitgekmrke
avatvvaavd
pkavkprvig
isvpktehgy
fpfadtpdty
tpptlvsglk
mireafaeds
dvvmtdtelt
plttgyrykv
mkaggemlyq
edgefhissf
rilegmgvtf
iytafasnik
rmsparmspa
vgrpmpetfw
isviltveav
ypkiriegtk
iiprgtyrak
hfecrltpig
nkygtdhtsa
pdivlypepv
dcksydtgev
vgkvdrpvdt
rkkdesyeel
ferigsqtvg
vtaedsasim
pfvkvkwykd
ivegavvefv
agnltvkdvtk
lesvegvwmk

gvysvdvitp

sgtysvnatn
arsiatvemv
spvrhvrapt
vassseaemr
tgakevkgda
aektavtkvv
kakegetris
gdgmhl syek
aektalstia
garvreprep
apsethiktt
easiagsaia
kseagvevkk
nvtviegesv
grftcsavne
eegagpygepa
synkgtgeck
tgvtafvgep
eerlikeiey
hekmsgyplp
gnaicsgkly
rmsparmspg
fhdgggivnd
ehgvkpmfve
geaalkidst
eiaapelepl
dptmvvewlh
tlivkdeksl
rvlegetarf
kvtaenpegv
tetkevvklk
lrktkdellh
ggsdahfrvr
vkainiaget
gmevhegdky
kelgdievpe
edggeysfvi
dggevgpsdr

lkdvnviegt
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2461kavleckvsv
2521rvetnenlsv
258leahgkiyklt
2641cevanpdskyg
2701klkveavkik
2761liyslriknca
2821dtvpvkwfhk
2881tlhitktmkn
2941mntstedsae
3001wlkngveiks
3061rkhikdikvl
3121msdagkytvyv
3181lkdgieinfqv
3241vlgelgpvty
330lafpedaavyt
3361lparfygcrvsy
342lavggvestan
3481lellsespvy
3541vlltpsadyk
360ldtetesavak
3661lletavyytii
3721tpekakstpe
3781lakanelssqgl
3841gktfskegil
3901ieppmhsylt
396 1pdvmisgvny
4021gvllkeehsd
408lgicralgaav
4141iiedvdpgma
4201pitepevesk
426lesssesgtee
4321yfenklvpsd
438laapvikrkie
4441eilrtgvvde
4501vtgtpvieti
4561cgaeliiidk
4621fedkiatlei

4681lsarlhcklkg

pdvtsvkwyl
ekikiirglr
vinmmkddeg
ewvlrdgkhlp
ktlknltvte
ivdesvygfr
nveikpsdkh
ievpetktas
ytfvegndgv
tdkegmrtkk
ekkramfece
aggnvstakl
gerhkyvver
gsgkparfca
ceakndygva
tdlkvewysk
lsleapesil
stkfdsekey
fvfdgddhsl
gleklggpep
hnpngsgtfi
apedfpgtpl
plgagelgsi
mpeepetgav
svaeevlspk
eplvpsehsc
nvvmppdqgii
aseqpglfse
nlkmelrdal
ylisteevsy
vatvkigeae
ekfkeclgdgn
plevalghla
geytckasne
wgkdgaalsp
phfikelepv
plaklkdsgt

gspvigvtwfk

-continued

ndeqikpddr
dltctetgnv
kytfyageni
ltnnirsesd
tgdavitvel
lgrlgasarl
rlvserkvhk
fecevshfnv
satltvtpim
lthslnirnv
vesepditvgw
fvegrdvrir
rihrmfiset
visgrpgpki
ttsaslsvev
dkkikpsrff
heriegeiem
tgpifikevs
iilftklede
phflkelkpi
vndpgredsy
kgpavealds
legdkltpes
ledtekifps
ektvsdtnre
teggkilies
eskrepvaik
wlrniekvev
caiiyeeidi
fnvgsrvkyl
gglikedgpm
tytlvidkvn
kftceigsap
ygsysctatl
spnwkisdae
gsainkkvhl
yvctasneag

nnkelsesnt

vgaivkgtkq
vievelshsg
tsgkltvagg
ghkrrliiaa
thpnvkgvgw
hvetvkiikk
lmlgnispsd
psmwlkngve
itsmlkdina
hfgdaadytf
mkddgelgit
sikkevgvie
rgsdageytf
swykeeqlls
pevvspdgem
rmtgfedtyqg
emkefegssfl
nadismgdva
geytemasnd
rcagglpaif
lyickaenml
egeiatfvkd
treflecings
amsiegingl
grvtlgkgea
anplenagqd
kvgevggrdl
eavnitgepr
ltaegpriqq
datpvtkgva
ihtplvdtvs
tedhqgeyve
nvrfgwifkag
tvteaypptf
nkhilelsnl
ecqvdedrkv
sgscsatvty

vrmyfvnsea

20

rlvinrthas
idvlwnfkdk
aiskpltdgt
tklddigeyt
ikngvvlesn
pkdvtalena
ageytavvgq
iemgsekfkiv
eekdtitfev
vagkatstat
drikigkeky
kqravvefev
vagrnrssvt
tgfkekflhd
pvyppaiitp
leiaeayped
gaeeeglhsa
tlsvtvigip
ygkticsayl
eytvvgepap
gestcaaell
tilkaalite
ihfgplkeps
tveplktlla
gsalilsgsl
savrieegks
lskesllsgi
himemylvts
gaktslgeem
savvedekqgd
eegdivhltt
ealndsgkta
reiyesdkes
lsrpkslttf
tigdrgvysc
tvtwskdggk
reppsfvkkv

ilditdvkve

degpyklivg
eikpsskyki
vaesgeavfe
vkvatsktsa
ekyaisvkgt
tvafevsvsh
leckaklfve
vaggklhglii
tvnyegisyk
lyvearhief
vhrllipstr
neddvdahwy
lyvnapeppq
ggeytlllie
lgdtvtsegq
egtytfvasn
elglskinet
kpkigwffng
kinskgeghk
tvtwfkenkqg
vlledtdmtd
engqlsyehi
pnlglgivgs
epegnypdss
aeghveslgs
lrfplaleek
peegrlnlki
aksvteevti
dsfsgsgkve
eslkpsecke
sitnakevnw
tsakltvvkr
irgskyissl
vgkaakfict
kasnkfgadi
1ppgkdykic
dpsylmlpge

dsgsysceav

Jun. 23,2011



US 2011/0151490 Al

4741ndvgsdscst
4801skkyrlfsgk
486lialgggtvtl
4921ytclaeneag
4981grplvaskky
5041fftkplrnvd
5101rvdmndagnf
5161pltirwfkgn
5221fvkepatfve
5281ltavlrltdvg
534laevagtppfe
5401sicsarvtlr
546Imtfennvasl
5521dpatlgvkis
5581gndvgrssck
564leisasekykf
5701pgsgdvnpnt
5761dsgtyicgls
5821swyldgneit
5881pptfirelkp
5941itkedpsdty
6001sppisitwlk
6061fllvgepaqgi
6121lnvasfrigsv
618lihmeckvsgs
6241vagddacsgi
6301pkefiglegs
63p6livkagdssrl
6421ficeagnpag
6481krglrsskky
6541sklngltvva
660lepanagkyic
6661lsvewykdgkl
6721sdravppsft
6781lvectlglnsld
6841lsvirgtppfk
690lascttrlfvk
696livttekteil

7021dsyslgegva

eivikeppst
slvcleifsf
qaavrgsepi
sqgtsvgeliv
risfknnvaqg
svvngterld
tcratnsvgs
kelvsggscy
klepsqllkk
iedsgeymce
itwfkdntil
eppsfikkie
ylsgievkhd
gtkeitakwf
arinvldlii
sfhdntafle
rvglkalvgg
ndvgtatska
aigkhgisfi
vevvkysdve
eygeivsneg
ddgildeddn
vekaksvdvt
mkgdsggytf
lpisaqwfkd
ltvkeppsfl
teflnlysvd
eckiagspei
stsestkviv
kiasknfhts
gepaelgasi
gikndggmee
ltssgkhkfs
rrlkntggvl
ssdmgnytcv
vnwfrgarel
epaaflkrls
eilnstkrda

gtpeitvswy

-continued

iktlepadiv
nsadvgeyec
svtwmkggev
kepakiiera
ikfysaelhd
ckiagslpmr
kdssgativg
itkealessl
gdatglackv
agneagsdhce
rsgrkyktfi
stsslrggta
gkyvegaknd
kdggeltlgs
ppsftkklkk
isglegtdsy
tapmtikwfk
tlfvkeppyf
dglatfgisg
lecevtgtpp
gscsestrva
vyisfvdsva
ekdpmtlecv
kvendfgsss
gkeistsaky
vkpgrggaip
asktggytch
rvvwirnehe
keppvissfp
ihilnvdtsd
egagpifvgw
mmatlmvlep
fynkisslri
gascileckv
aanvagsdec
vkgdreniyf
dhsvepgksi
ggysceiene

kgdtklrptp

rgtnallgce
vvanevgkeg
iredgkikms
eligvtagdp
sggytfeisn
vewfkdgkei
eppsfvtkpg
elylvktsds
tgtppikitw
ssivivkesp
gdhlvslgil
afgatlkgsl
agiqresall
kykisvtdtv
mdsikgsfid
tytesatnka
dnkelhsgaa
ikkpspvlvl
arvensgtyv
fevtwlknnr
lkeppsfikk
tlgirsvdng
vagtpelkvk
cdaylrvldg
rlvchersvs
dstvefkail
vtndvgsdsc
lpasdkyrmt
pivetlknae
igeyhckagn
lkekeevire
avivekagpm
lsverqgdagt
agsspisvaw
ravltvgepp
edtvaelelf
ilestytgtl
agrdvecgalv

eyrtyftnnv

21

vsgtgpfeis
cmathllkep
fsngvavlii
atleytvagt
evgssscett
aasdryriaf
skdvlpgsav
gtytckvsnv
fandreikes
yitkefkpie
kfvaadagey
pitvtwlkds
svkepatite
silkiistek
lecivagshp
ghngesghlt
rsvwkddtst
rnggsttfec
cearndagta
eirsskkytl
ientttvlks
hsgrytecgak
wlkdgkgivp
nippsftkkl
levnnleled
kgtppfkikw
ttmllvtepp
fidsvavigm
velecelsgt
evgsdtecvet
seniritfve
cvtvgetetl
ytfgvgnnvg
fhektkivsg
sfvkepeple
nidisqsgey
pisvtwkkdg
stleppyfvt

ativEinkvni

wikdkkqgirs
ptfvkkvddl
pdvgisfggk
pelkpkwykd
ftvldrdiap
vegtasleii
clkstfggst
aggvecsanl
skhrmsfves
vlkeydvmll
gcrvtnevgs
deiteddnir
eavsidvtqg
kdsgeytfev
isigwfkddg
vkeppyfvek
slelfaakat
gitgtpkirv
scgielkvke
tdrvsvinlh
satfgstvag
nesgvercya
sryfemsfen
tkmdkvlgss
tanytckvsn
fkddvelvsg
kfvkkleask
nnlstedsgd
ppfevvwykd
vklkepprfv
nvatlgfaka
eckvagtpel
kgsctavvdv
akygttfsdn
vlpgknvtft
tevvsnnagq
fnittseken
elepieaavy

ndsgeytcka
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708lensigtassk
714111lrddenlgt
7201dikpvsidvi
7261gkgdsgqyte
7321ikvswfrnds
7381vkappvitgk
7441slhilnleas
7501vegfgpisvv
756lecsavlitvle
7621tfinkvaslk
7681llgasvvlecr
7741lvaanvagsde
7801lvpgescnis
786ladfsvetysp
7921yaqysclien
7981ykehtklrsa
8041lppffarklk
8101gilgtdyshi
8lelhvtgtapiki
8221scsahlgvge
8281mgfvdsvavl
8341ladvhlecelqg
8401ltndvgsdtev
846lresdnivisy
8521sikvttgdte
8581gvysfevgnp
8641swfhegneis
8701ppsfvgkpdp
8761ifdvdtsgsg
8821tppisvtwkk
8881gilileppyE
8941nvatlvingv
9001vvidcaisgs
9061lpigsasssar
9121rsggkyqisy
9181lrlsetveete
9241mndaglytck

9301pirigwlkag

tvirigerqgl
sfvdnvatlk
agesadfech
gatndvgkdm
elheswkynm
pspvgalkgs
dvgeyhckat
wlkdrgevir
pariiekpep
ipcaemsdkg
vsgsapisvg
csavltvgep
ledfvtelel
ivleatytgt
eaggdiceal
paykmgfknn
dvhetlyfpv
gqyncsasnp
twakdnreir
ppriikklep
emhnlsveds
gtppfhvswy
gsialkappr
seniatigfs
tlectvagtp
vgkdsctasl
sgrkyqttlt
mdvltgtnvt
eytcivsnea
nginvtpsqr
vkglepvkvs
dindsgeyic
episvewykd
liltegknpp
lensahltvl
gnsfklegrv
vsndagsalc

reikpsdrcs

-continued

ppsfarqglkd
ilgtdlshsg
vtgagpmrit
csaglsvkep
sfinsvallt
dvilgceisg
nevgsdtcsc
egsentrisfi
mtvttgnpfa
lysfevknsv
wigdgneivs
psfeqtpdsv
fevgplesgd
pprisyswikd
vesvleppyfi
vaglvinkvd
afecringse
lgtasssakl
pggnykmt1lv
srivkgdeft
gdytceahna
kdkrelrsgk
fvkklsdist
rvepanagky
elstkwfkdy
gvedrtvpps
dntcaltvnm
ftsivkgtpp
gkasctthly
cnittteksa
vgdsaslgeq
kaensvgevs
gkplkdspnv
ffdirlapvd
kvdkgdsgqgy
agsgpitvaw
tggivikepk

fsfasgtavl

iegtvglpvt
qyscsasnpl
wskdnkeirp
pkfvkkleas
ineasaedsg
tppfevvwvk
svkfkepprf
dniatlqglgs
lecvvtgtpe
gksnctvsvh
gpkegssfse
evlipgmsltf
ysclvtndag
eylisgserc
eplehveavi
hsdvgeysck
plgvswykdg
ilsehevppf
entatltvlk
ryeckiggsp
agsassgstsl
kykimgenfl
vvgkevglgt
tegikndagm
keltsdnkyk
ftrklketng
leesdsgdyt
fsyswfkgss
ikapakfvkr
ileipsstve
lagtpeigvs
astfltvgeq
gtsfldntat
avvgesadfe
tcyavnevgk
vknnieigpt
kppvidghlt

elrdvakads

22

lterlngsap
gtasssarlt
ggnytitcvg
kvakggesiqg
dyiceahngv
drkgvrnskk
vkklsdtstl
peasnsgkyi
isakwikdgr
vedrivppst
nvetlnlsll
tsvirgtppf
sasctthlfv
sitmteksti
gepatlqgckv
adnsvgavas
v1lkddanlg
fdlkpvevdl
vgkgdaggyt
eikvlwykde
kvkeppifrk
tsihilnvda
tiegaepisv
gecfatlevl
isffnkvsgl
lsgssvvmec
ciatnmagsd
elvpgdreny
indysiekgk
daggyncyie
wykydtklrp
klppsfsrqgl
Inifktdrsl
chvtgtgpik
dsctaglnik
snceitfknn
pvtvsegeyv

gdyvckasnv

igvewyrdgv
arepkkspff
ntphlrilkv
leckisgspe
gdascstalt
fkitskhfdt
igdavelrai
cqgikndagmr
elsadskhhi
irklkdvnai
epsdtgiytc
kvkwfkgsre
kepatfvkrl
leilestied
dgtpeirisw
savlvikerk
tefvhnvatl
algesgtfke
cyasniagkd
teigesskfr
kphpietlky
adigeydgcka
vwikdkgeiv
epativekpe
kiinvapsds
kvygsppisv
ecsapltvre
sledsvaele
plilegtftyg
nasgkdscsa
tttykmhfrn
rdvgetvglp
aggysctatn
vswakdsrei
erlippsftk
tlvlgvrkag
glschvggse

agsdttkskv
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9361tikdkpavap
9421glngggrvii
948legdlramlkk
9541kgsgeeethr
9601vfeidikiny
9661hiasakltvi
9721vehkvhklti
978lecevsfddai
984learstaelyl
9901ekkpppkrie
996laeevkimtit
10021lyeepdedyee
10081lkevyeesher
10141vpgkpsrtpv
10201lihvavskrve
1026 1pkkepaappk
10321spppavpelp
1038lraevskktvv
10441lreeecececaevt
10501epppakvpea
10561lakvterhmgi
l0621lefrkrvvkee
10681lkefeeyepte
10741vlkkavpeek
10801pkrvvaeekv
l086leefitecevy
10921pkkekpppak
1098leappakvpev
11041lvpeeevlpee
111011lpevkpkvpv
lllelpvevteepee
11221kvskkipeek
1128lafrgevvvke
11341rvekvhrvie
11401kkivveekvr
1146 lpekkvpvppp
11521vpaappkkpe
11581ippkpesppp

11641pelppvkvpe

atkkaavdgr
hgkgdeakle
tpilkkgage
leieeierse
peiklswykg
epawerhlqgd
advraedggg
vtwykgptel
ttkeiklelk
vtkkavkkda
rkkevgkeke
ikveakkevh
kvpakvpekk
qeevievkvp
pppkvpelpe
vpevpkkpvp
kkkvpeerkp
eekrfvaeek
eyevmeepee
pkkivpekkv
tgeekvlvav
kvsieapkre
eydqyeeyee
vpvpipkklk
pvprkevapp
pvipvkvpev
vpevpkkpvp
pkklipeekk
eevlpeeceev
papvpeikkk
episeeeipe
vpvpvgkkea
rlelevveae
vieaeevevi
vpeeprvppt
kkpevpptkv
vtpvkvpeap
evfeapeeva

vpkevvpekk

-continued

lffvsepgsi
irdttktdsg
eeceidimell
rdekefeelv
teklepsdkf
vtlkeggtcet
ytckyedlet
tesgkynfrn
ppdipdsrvp
kkvvakpkem
avyekkgavh
eeweedfeeg
appppkvikk
avhtkkmvis
kpapeevapv
eekipvpvak
vprkeeevpp
lsfavpgrve
yvveeklhii
papvpkkekv
tkkeappkar
papikevtim
reyeryeehe
Prppkvpeep
vrvpevpkel
prkpvpeekk
eekvpvpvpk
ptpvpkkvea
Ilpeeeevlpe
vtekkvvipk
eppsieevee
ppakvpevpk
veeipeeeef
ekpkappkgp
kvpdvlppke
pevpkaavpe
kevvpekkvp
leeppaevve

vplvvpkkpe

rvvekttatf
lyrcvafneh
knvdpkeyek
sfiggqrlsqt
eisidgdrht
mtegfsvpnv
saelrieaep
dgrchymtih
iptmpiravp
tpreeivkkp
kekrvfiesf
geyyereegy
pviekiekts
eekmffasht
pipkkveppa
kkeappakvp
ppkvpalpkk
vtrhevsaee
skrveaepae
pppkvpeepk
vpeepkravp
eekeraytle
eyitepekpi
kkvfeekiri
epeevafeece
pvpvpkkkea
kveappakvp
pppkvpkkre
ceeippeeee
keeappakvp
vapprvpevi
kvpekkvlvp
heveeyfeeg
eisekiippk
vvpekkvpvp
kkvpeaippk
vpppkkpevp
Spepaappqv

appakvpevp

23

iakvggdpip
geiesnvnlg
yarmygitdf
epvtlikdie
lrvkneqlkd
ksewfrngri
igftkrigni
nvtpddegvy
peeippvvap
pppttlipak
eepydeleve
degeeceweea
rrmeeekvgv
eeevsvtvpe
pkvpevpkkp
evgkrvvtee
pvpeekvavp
evgyseeeey
vtergekkiv
kpvpekkvpp
eekvlklkpk
eeavsvqgree
pvkpvpeepv
sitkrekeqv
vvthveeylv
ppakvpevpk
evpkkpvpek
pvpvpvalpg
vppeeeyvpe
evpkkveekr
kkavpeaptp
kkeavppakg
efheveefik
kpptkvvprk
pakkpeappp
bespppevpe
ptkvpevpkv
tvppkkpvpe

kevvpekkva

nvkwtkgkwr
vderkkgeki
rgllgafell
ngtvlkdnda
qgnyrlvegp
lkpggrhkte
vvsehgsatf
sviarleprg
piplllptpe
apeiidvssk
pytepfeqpy
ygerevigvqg
tkvpevskki
vgkeivteek
vpeekkpvpv
kitivtgree
vpvakkappp
vegigvyreee
lkpkipakie
kvikmeeplp
reeeppakvt
eyeeyeeydy
ptkpkappak
tepaakvpmk
eeeeeyihee
kpeekvpvli
kvpvpapkkyv
eeevlifeeel
eecefvpecev
iilpkeeevl
vpkkveappa
rtvleekvsv
leghrveeeh
eppakvpevp
kvpeapkevv
apkevvpekk
avpekkvpea
kkapavvakk

vpkkpevppa
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11701kvpevpkkpv
1176 lvpppavpeep
11821kekifglkai
11881rkrpeeeepk
11941iplpapepkp
12001kgvpkktpsp
1206lssaifeclvs
121211lgnkektsta
12181kpgrivpgvi
12241dghvkpkgta
1230liaeyaveieg
1236lellrpsptce
12421dvtvperrga
1248lytaevegkkt
12541htsrtvliss
1260lavekdeitlk
12661degtdktkan
12721pdceiiedgk
12781kdeakfecev
12841edkhtsagkli
12901vemgdegkth
1296levilgeeisk
13021dktsgkldie
13081likeegkihsl
13141tfdecelsyed
13201thanlfvkep
1326ladgrvrklvi
13321ecelsrenak
1338lgmltvlieecea
13441grkrilvign
13501siskesfpvg
13561ltvieklriv
13621lytlrirdahl
13681lwckvnrlnvt
1374laelliieapt
13801gsihrliikd
1386lelnkdkvevg

13921lelaaapkik

leekpavpvp
kkiipekkvp
pkkkvpekpg
vepkklekvk
kpeaevktik
ieaerrklrp
pstaittwmk
klvveelpvr
glmraltind
ifacdiakdt
krypakltlg
ikaeggkrfl
rfecvltrea
sarlfvtgir
egkthklemk
cevskdvpvk
vtvearlikv
khililhneg
srepktfrwl
iegirlkflt
sitfkdlsid
adapvkwfkd
dreiklvrpl
vlhnerldgt
ipvewylkgk
pveftkpled
hdctpedikt
vkwfkdgaei
vitknlanie
ahledagnyn
wkrddktles
vplkdtrvke
ddganynvsl
lkwtkngeev
efvehledgt
criddeceya
wlrnnmvvvqg

tadqgdlvvdv

-continued

eraespppev
vikkpeappp
vpekveltpl
kpavpepppp
pppvepeptp
gsggekppde
dgsnirespk
fvktleeevt
addtdagtyt
pnikwikgyd
erevellkpi
tlrkvkldga
nviwskgpdi
lkfmspledyg
evtlddisqgi
wfkdgeeivp
ekplygvevE
Igmtgevsfyg
kgtgeitgdd
plkdvtakek
dtsgirveam
gkeikpskna
hsvevmetet
ggvdfgaany
klepsdkvvp
gtveegatav
ytedakdfke
kkykkydiis
vsetdtikly
crlpssrtdg
gdkydviadg
qgevvincev
tnhrgenvks
pfdnrvsyrv
vtefddavfs
cgvedrksra
gdkhgmmseg

gkpltmvvpy

yeepeelape
kepepekvie
kvpggekkvr
kpveevevpt
iaapvtvpvyv
apftyglkav
hrfiadgkdr
vvkggplyls
vtvenannle
eipaepndkt
edvtiyekes
gevlygalna
ikssdkfdii
tvkegetatf
kagvkelsst
spkysikadg
vgetahfeie
aanakgaanl
rfelikdgtk
esavitvels
gmggeaklty
vikadgkkrm
arfeteised
ksgahlrvkp
rgegkvhtlt
lecevsrena
scnlnvvpph
kgavrilvin
cevskpgaev
kvkvhelaae
kkrvlvvkda
ntegakakwf
aanliveeed
dkykhmltik
cglsrekanv
rlfveeipve
kihrlgicdi

daypkaeaew

24

eelapeeekp
kpklkprppp
kllperkpep
vtkrerkipe
gkkaeakapk
plkfvkeikd
klhiidvgls
celnkerdvyv
csscvkvvev
eiirdgnhly
asfdaeisea
ittailtvke
adgkkhilvi
veelshekmh
aqlkvleadp
lrrilkikka
lsepdvhogw
kvkelplifi
hemviksaaf
hdnirvkwfk
legdpyftgk
lilkkalksd
dihanwklkg
rvigllrplk
lrdvkledag
kvkwfkngte
veflrpltdl
kellddeaey
ivykgdeeii
fiskpgnlei
tlgdmgtyvv
rneeaifdss
lriveplkdi
degfpdegey
kwyrngreik
iirppgdile
kprdggeyrf

fkeneplstk

vpvaeeeepe
pppappkedy
keevvlksvl
ptkvpeikpa
eeaakpkgpi
iiltesefvyg
dageytevlr
wrkdgkivve
irdwlvkpir
lkiknamped
dipgawklkg
ieldfavplk
ndsgfddegv
vvwikndakl
yftvklhdkt
dlkdkgeyve
klkgagpltas
tplsdvkvfe
edeakymfea
ndgrlhttrs
lgdytgvekd
iggytedegt
eallgtpdece
dvtvtageta
evgltakdfk
ilkskkyeiv
gvrekemarf
scevrtarts
etgryeilte
legekaefve
mvgaaraaah
kyiilgkdlv
etmekksvtf
ivtaggdksv
egkkykfekd
apgadvvfla
iakdkearak

tidttaegts
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13981frileakkgd
140411tdggskiig
1410lepvetdnpve
l416lsirwdtamtv
14221ppvnitssdg
14281tglekgnkyl
14341ilvpstgypr
14401ktisgeidvn
14461wtkvmdfvtd
14521vkwrdrtans
14581gkwyayrvka
1l4641vtgkpepkit
1470lavvevnvldk
14761sstvkdtnfk
14821itkdavtltw
14881lrfrvlaenla
14941kiesyvieml
15001pvlcreklyp
15061dttvkdtket
15121dvtkrhvdlk
15181vgfgvraene
15241spiigyhvem
15301isenvvakdp
15361tmkndhisah
15421ssckltvepp
15481kavnkvggge
15541yiiekiakge
15601lavdpidapkv
15661lrrrkgevgee
15721ctvevldtpg
15781tstlrheckys
15841vtsnsmlvkw
15901frvcaenaag
15961vgyfvdkglv
16021tvaepgeppa
16081lnvgtkselii
1614111nwsdpedd
16201k fgegppvel

1626lrrhdkpdfer

kgrykivlgn
yvverrdikr
arskydvpgp
raedlsatvt
tgssvqlkwe
yrvsaenkag
ptatwefgdk
viarpsapke
leftvpdlvg
ifltwdppkn
Inrqgaskps
wtkadmilkg
pgppaafdit
atklipnkey
cepdddggsp
gpgkpskste
ktgtdewvrv
pspprwlevi
vtpltegsly
weppkndggr
agvghpsept
cpvgtekwmr
dekptidlet
levpksvrad
efdggtpilh
yielknpvia
erwkrcnehl
ilrtslevkr
epfvlpltgr
ppinfvfedi
vtkliegkey
nepkdngspi
pgkfsppsdp
gtnewsrcte
veldvsvkgg
kdalrkdhgr
ggseitgfii
gpilavdplg

vnkrlcptts

-continued

khgkaegfin
ktwvlatdra
plnvtitdvn
dvveggeysf
pplkdggspi
vedpseilgp
vletgdrvkm
lkfgditkds
gkeylfkvca
dggsrikgyi
rpteeigavd
dkritienvp
dvtnescllt
ifrvaaenmy
itgywverld
pilikdpidp
aegvpttghl
nitkntadlk
virvaaenai
pigryviekk
eilgiedpts
vnsrpikdlk
hdiiviegek
agiytitlen
yvlerreagr
9dpkgppdpp
vpiltytakg
gdeialdasi
lsidnskkge
rktsvlickwe
lfrvraenrf
igywlekrev
ktandpispp
kmikvrgytv
igimagktlr
yvitatnscg
erkdakmhtw

pptsperlty

flvenldehg

lkvidvpgpv
esceftvtgl
rfgvsltwep
rvragnrigv
lgyiiercee
ltaddafvep
ktlsayaelv
vhltweppdd
rnkcgpgepa
vercprgsdk
tgeapeifld
kkstvtivds
wnpprddggs
gvgepvqasp
pdtdkwvren
pwppgkptvk
lpglmeggey
wtvpekdgys
ggsdyteied
erlgtrvvka
ppsppldlhv
fkveegvvpd
lgipvpfrav
klgsatasin
rtyipvmsge
vdvevhnpta
leegkeyqfr
sgspyptitw
sqlrvrdslr
pplddggsei
gpgppcvekp
ngthwsrvnk
gppiprvtdt
keiregadyk
ipavvtgrpv
skfaaarvev
rgpietersk
tertkstitl

myefrvkavn

25

rnlevtetfd
gkggveylfr
peydggaeit
gkpsaatpfv
gkdnwircnm
tmdlsafkdg
ispsersdkg
dggspltgyv
yvdepvnmst
wvacgepvae
vkllagltvk
krsdtgtyii
kitnyvverr
itakyqfdpp
kmpvkdttyr
dvgktesvrln
sfrvravnka
pitnyivekr
svlakdtftt
gktagpdent
tdagrkhiai
keyvlrvrav
pvptvsewhkd
vkviglpgpce
nklswtvkdl
eamt itwkpp
vraenaagis
ikdenvivpe
pdhglymikv
inytlekkdk
lvakdpfgpp
sllnalkanv
ssttielewe
lrvsavnhaag
ptkvwtkeeg
fdvpgpvldl
cditgllegqg
dvkeprsngg

eigesepslp

gevslaweep
vsarnrvgtg
nyvielrdkt
kvadpierps
klvpeltykv
levivpnpit
iytlklenrv
vekrevsrkt
patvpdppen
tkmevtglee
agtkielpat
eavnvcgrat
atdsevwhkl
gpptrlepsd
vkgltnkkky
wtkpehdgga
gesepsepsd
dvrrkgwgty
pgppyalavy
rvtdviegte
awkppekngy
naigvsepse
gkevkasdrl
kdikasditk
ipngeyffrv
lydggskimg
epsratpptk
eikkraaplv
endhgiakap
tkpdsewivv
dapdkpived
dgllegltyv
ppafngggei
egppgetapv
eldkdrvvid
kpvvtnrkme
eykfrviakn
spiqgyiiek

Invvigddev
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16321pptiklrlsv
1638lsrseaktels
16441cyltwdapld
16501lravnkygisd
16561lwlekreegsp
1é6621dpevagdpif
16681lvnepdklitt
l6741ligagdclvek
16801lsviiipeckr
16861mpdddggdri
16921gppvetiqgrt
16981dptgtkkeaw
17041pdmppsidlk
17101vvddtetlvi
17161mtlswfppkd
17221gnkygigepl
17281lemkdttskrw
17341tardpiappy
17401levrgtklvvt
17461livvhaggvir
17521sllakneage
17581lekresdrraw
17641litvperpedl
17701rkytvkglke
1776leafaltgrys
17821lenstgsrkgf
17881vgkdvwmpvt
17941lapdgpivtev
18001pdllegegye
1806 1gpprhdggsk
18121laagesdpahv
18181kedrdaptka
18241rdlevseirk
18301lnegngylfrv
18361drdggspityg
18421dttipiecqe
18481dehytvetdn

185411dvtpehmti

rgdtikvkag
ipkavredkg
nggseithyv
ecksdkvvig
ywsrvsrapi
bpgppscpev
cecvvpnlke
agsqgiripav
shtgkysita
kgyviekrti
tardpiyppd
rgcnkrdvee
efmeveegtn
pgsrradtgl
dggskitnyv
dsepetarnl
krvnrdpika
ppfpkvtdwt
glkegafykf
iiayvsgkpp
rkktiivdvl
tpvtytvtrg
evkevtkntv
gdtyeyrvsa
gkpkpkvswf
cgvnvvdrpg
sasakttckv
tkdsalvtwn
frvsaeneig
ilgyiveygk
pepvlvkdrl
ridvtpvgsk
dscyltwkep
aaenqygrgp
ylveyqeegt
klvppsveld

fggvlitikne

svgppkddgg

-continued

epvhipadvt
tytvtasnrl
idkrdasrkk
dpyrlpgppg
tkvglkgvef
kdktkssisl
lrkyrfrvka
ikgrptpkss
knkaggktan
dgkawtkvnp
ppiklkigli
lgftvedlve
vnivakikgv
ytitavnnlg
iekreanrkt
fesvpgapdkp
mtlgveykvt
ksgadlewsp
rvsavniagi
ptvtwnmner
davpgpvygtpt
natvggligg
tltwnppkyd
vnivgggkps
kdeadvledd
ppvopvsfde
skllegkdyi
kphdggkpit
igdpsppskp
vgdeewrran
eppelildan
leirnaahed
lddggsvitn
fvetpkpika
gdwikfktvt
vklieglvvk
lrrdtgeyqi

spvinyivek

glpmpkiews
gsvirnvhve
aeweevtnta
kpkvlartkg
nvprllegvk
gwkppakdgg
vneageseps
wefdgkakka
crvkvmdvpg
degsttfvvp
tkntvhlswk
ggeyefrvka
pfptltwfka
taskemrlnv
wvhvssepke
tvgsvtrnsm
gliegsdyqgf
plkdggskvt
gepgevtdvi
tlpgeatiet
lahnitnesc
kayffriaae
ggseiinyvl
fetkpitekd
rthikttpat
vtkdymvisw
frihaenlyg
nyilekretm
viakdpiakp
htpescpetk
mareghikvyg
ggiysltven
yvverrdvas
1dplhppgpp
nlecvvtglg
agttvripai
tvsnaagskt

gdtrkdtwgv

26

knetviekpt
vydrpspprn
vekrygiwkl
smlvswtppl
yqframaina
spikgyivem
dttgeipatd
mkdgvhdipe
ppkdlkvsdi
dllseqgyff
ppkndggspv
vnaagvskps
ppkkpdnkep
lgrpgppvgp
ctytipklle
tvnweepeyd
rvyainaagv
gyiveykeeg
emkdrlvepd
taisssmvik
kltwfspedd
ngigmgpfve
esrligtekf
elapptlhld
lalekikakr
kpplddggsk
isdplvsdsm
skrwarvtkd
sppvnhpeaid
vkvtglrdgg
dtlrlsaiik
pagsktvsvk
agwsplsats
kdlhhvdvdk
ggktyrfrvk
irgvpvptak
vavhltvldv

vesgssktkl

dalgitkeev
lavtdikaes
ipngqgyefrv
dnggspitgy
agigppseps
geegttdwkr
igeepevfid
dagletaens
trgscrlswk
rvraenrfgi
thyiveclaw
atvgpedegr
vlydthvnkl
ikfesysadqg
gheyvfrima
ggspvtgywl
gpaslpsdpa
keewekgkdk
lgldasvrdr
negrshagvy
ggspitnyvi
tgsealvirep
hkvtndnlls
frdkltirvy
sdsykycvvy
itnyiiekke
kakdrfrvpd
pihpytkfrv
ttensvdltw
tykfrvlavn
gvpfpkvtwk
v1vldkpgpp
kkkshfakhl
tevslvwnkp
aenivglglp
wttdgseikt
pgpptgpini

kiphlgkgce
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18601lyvfrvraenk
18661pitgyymerr
18721pikacrpikp
18781nkdelirgca
18841crdvitvrvyg
18901adhgkyiisa
18961tnfiveyrkp
19021ainpidrpge
19081sikethymvd
19141kagdtirlea
19201lyvvtatntag
19261lekcetkrmvw
19321dkpgrpdppe
19381rmkvgnllpd
19441t lgwgkpvyd
19501lefrveagngyv
1956 1papkvtwrkv
19621rvldtpgpvse
19681ktefhvtnlv
19741satlawlppl
1980laarnavgvsl
19861kgedevvtss
19921ppgppfdisd
19981gklipggeyi
20041rpdsdggspi
20101ssppskptey
20161dkwvrentap
20221ridlsvamks
2028lelfsvnrkds
20341edggseitny
20401vftepaiakn
20461wtkvnrkpii
20521fpkvydttrs
205811lmedtgygfr
20641yvpvkgrppp
20701kkeytivvkv
20761lstvttecskt
20821gvskssesig

20881lrvsaenenge

igvgppldst
evtgkwvrvn
pgppinpklk
frvpgliegn
gtirilarvk
knssghaggs
ngkgwsivas
penlhiadkg
rcevengiyef
gvrgkpfpev
sfvayatvnv
stysatvltp
vtkvskeemt
heygfrvkae
ggapiigyvv
gigrpaelke
gidnvvrkgqg
dlkvsdvtkt
pgneyyfrvt
rdggakidgy
preaegvyea
hlavhkadss
idadacslsw
frvraenrfg
igylierker
vtarmpvdpp
hgipgeeyta
lltvkagtnv
gdytitaens
ivdkretsrp
pydppgredp
ertikatglg
svslswgkpa
vyavnkigys
kitwskpnvn
ldtpgppvnv
sfrvanleeg
wkkphsdggs

gtpseitvva

-continued

ptvakhkfsp
ktpiadlkfr
dksretadlv
eyrfrikaan
grpepditwt
aivnvldrpg
dvtkrlikan
ktfvylkwrr
rvgtknegge
awtkdkdatd
ldkpgpvrnl
gttvtrlieg
vvwnppeydg
neigigepsl
emrpkiadas
aikpkeilep
vdlvdtmafl
schvswappe
avneygpgvp
itsyreeeqp
kegllppkil
siliikdvtr
hipledggsn
isepltspkm
ngllwvkand
gkpevidvtk
tgleekagyq
cldatvigkp
sgsksatikl
nwagvsatvp
pvisnitkdh
egteyefrvt
ydggspiigy
dpsdvpdkhy
lrdrigldik
tvkeigkdsa
kgyffrvfae
riigyvvdfl

rddvvapdld

psppgkpvvt
vtglyegnty
wtkplsdgygs
ivgegeprel
kegkvlvrek
pegnlkvtnv
llanneyyfr
pdydggspnl
sdwvkteevv
ltrsprvkid
kivdvssdre
neyifrvrae
gksitgyfle
psrpvvakdp
pdegwkrcna
peidldasmr
vipnstrdds
ndggsgvthy
tdvpkpvlas
adrwteysvyv
mpeqgitikag
kdsgyyslta
itnyiveked
vagfpfgvps
tlvrsteype
stvslivarp
fraiartavn
mptvswkkdg
kvldkpgppa
itscsvekli
mtvswkppad
ainkagpgkp
lvevkradsd
pkdilippeg
stdfdtflre
yvtweppiid
neygigdpge
teenkwgrvm

lkglpdlcyl
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ditenaatvs
efrvfaenla
pilgyvvecq
aesviakdil
rvdliqdlpr
tkenctiswe
vecaenkvgvyg
syhverrlkg
vkedlgkpvl
tradsskfsl
tvewdppedd
nkigtgppte
kkekhstrwv
ieppgpptnt
aaglvrkeft
klvivragep
gkysltlvnp
ivekreadrk
dplsepdppr
kdlslvvtygl
kklrieahvy
enssgtdtgk
vergdwvtal
epknarvtkyv
aglvegleys
khdggskiig
isppsepsdp
tllkpaegik
svkinkmysd
egheyqfric
dggspitgyl
sdaskaayar
nvvrcnlpgn
eldadlrktl
envnkydagk
ggspiinyvv
trdavkasgt
kslslqysak

akensnfrlk

wt lpksdggs
glskpspssd
kpgtagwnri
hppeveldvt
velgikeavr
npldnggsei
ptietktpil
sddwervhkg
dlklsgvlty
tkakrsdggk
ggceignyil
skpviaktky
pvnksaiper
rvvdttkhsi
vtsldengey
irlfaivrgr
agekavivnv
twstvtpevk
klevtemtkn
kegkkykfrv
gkphpt ckwk
ikvvvmdapg
asvtktecrv
nkdcifvawd
friyalnkag
yiveacklpg
vtilaenvpp
mamgrnletl
ramlsweppl
aenkygvgdp
lekretgavn
dpayppappa
lgktrfevtg
ilragvtmrl
yiltlpnscg
gkrdaerksw
pgpvvdlkvr
dltegkeytf

ipikgkpaps
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20941vswkkgedpl
21001gkpgiptgpi
21061tfrvtrlheg
211211twtdpkktyg
21181nlagvgkpsl
21241d1lpskswmka
2130leaptivldpt
21361ssmltikyat
21421tppledggsp
21481kgepvgsepv
21541kslrwvraik
21601gppsnphvtd
21661vvpdlgtkek
21721irifvpikgr
21781gkksgfvnvr
21841ystattkechk
21901mditkstvel
21961t fgvmavnsa
22021kptvtwkkygd
22081gvhdipgppt
22141lirttykatrl
22201smtiswhepl
22261iaenmagksk
22321ekrdlpngrw
22381ddveapkikv
22441dfstnlvnkd
225011lswipplddy
22561kygvgeples
22621rdkagqrwik
22681fkpgppgnpr
22741tsytitglte
2280lacctlrlfvp
22861lenssgsksaf
22921trkaystvat
22981kitlmdvtrn
23041geeysfrvsa
23101rptpavtwhk

23161nvivldkpgp

atdtrvsves
kfdevtaeam
meytfrvsae
gspitgyhle
psepvvaldp
nhvnvpecaf
ikdgltikag
rkdageytit
iksyilekre
kmvdr fgppg
tpvedlrckv
ttkksaslaw
ynfrisaind
papevtwtkd
v1dtpgpvln
ctykvtglse
avpkpkhdgyg
grsapresrp
gilkgtgrvn
gpikfdevss
ttgleygfrv
sdggspilgy
pskpsepmla
lkanfsnile
dvkfkdtvil
strrdsgayt
gakidhyivg
epvlavnpyg
cnkktltdlr
vldtsrssis
ngeykiriya
ikgrpapevk
vnvrvldtpg
nchktswkvd
sbslswekpe
gnekgisdpr
dnvplkgttr

ptgpvkmdev

-continued

savnttlivy
tlkwappkdd
nkygvgeglk
fkernsllwk
idppgkpevi
tvtdlveggk
dtivlnaisi
atnpfgtkve
tsrllwtvvs
ppekpevsnv
tglgegstye
gkphydggle
agvgepavip
ninlknrani
lrptditkds
geeyffrvma
skitgyviea
vivkegtmlp
fettatstil
dfvtfawdpp
kagnrygvgp
hverkerngi
ldpidppgkp
neftvsglte
kageafrlea
ltatnpggfa
kretsrlawt
prdppknpev
vkvsgltegh
iawnkpiydg
mnseglgepa
wardhgesld
rpadlkvkev
glwegcesyyf
hdggsrilgy
glsvpviakd
vnaestenns

tadsitlswg

degksdagky
ggseitnyil
sepivarhpf
ranktpirmr
nitrnsvtli
yefriraknt
lgkplpkssw
hvkvtvldvp
edigscrhva
tkntatvswk
frvsaenrag
itgyvvehgk
dveiverema
entesftlli
vtlhwdlpli
eneygigept
grkgsdgwth
eldlrgiygk
ninecvrsds
endggvpisn
gitsacivan
lwgtveskalv
vplnitrhtv
daayefrvia
dvsgrppptm
khifnvkvld
nvasevgvtk
ttitkdsmvy
eyefrimaen
gseitgymve
lvpgtpkaed
kasiestssy
tktevtltwd
rvlaeneygi
ivemgtkgsd
lvippafkll

lltikdacre

ppkydggssi

28

titlknvagt
ekrdsvnnkw
dvpdappppn
dfkvtglteg
wtepkydggh
agaisapses
skagkdirps
gppgpveisn
tkliggneyi
rpvddggsei
igppseasds
vgdeawikdt
pdfeldaelr
ipecnrydtyg
dggsritnyi
ettepvkase
ittvkglecv
lviakagdni
gpypltarni
yvvemrgtds
ypEkvpgppyg
pgnifkssgl
tlkwakpeyt
knaagaispp
evskdgkele
rpgppegpla
1kvtkllkgn
cwghpdsdgg
aagisapspt
ialpeedewq
rmlppeield
tllivgnvnr
pplldggski
glpaetaesv
kwatcatvkv
fntftvlage
dvghyvvklt

nnyivekrdt

kegtisikvv
vtcasavgkt
ivdvrhdsvs
leyefrvmai
kltgyivekr
tetiickdey
ditgitstpt
vsaekatltw
frvsavnhyg
tgyhverrek
vlmkdaaypp
tgtalritgf
rtlvvragls
kfvmtienpa
vekreatrks
apsppdslni
vrnltegeey
kveipvlgrp
vgevgdviti
ttwvelattv
tpgvtavtkd
tdgiayefrv
ggfkitsyiv
sepsdaiter
gtakleikia
vtevtsekev
eyifrvmavn
seiinyiver
spfykacdtv
ivtppaglka
adlrkvvtir
fdsgkyiltv
knyivekres
kaserplppg
teatitgliq
dlkvdvpfig
ngageaietl

stttwgivsa
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23221tvarttikac
23281rdsmevgwne
23341rvsaenivgi
23401ivekkelpeg
2346lardevdppri
23521stdfatslsv
23581ctlawkpplg
23641vnkygvgepl
23701lekrdkegirw
23761piykpgppnn
23821nktnievekl
2388liraggslrlf
23941tlenssgtks
24001leatrksyaav
24061pgkitvddvt
24121tggeeylfry
24181sgrpkptitw
24241sieivtldkp
24301satvarttlk
24361ligkdsmvigw
24421efrvyaeniv
24481gyivekrdlp
24541itakdevelp
24601ikntdfkall
2466lekesltwspp
24721mavnkygvge
24781livekrdrsgi
24841cdpvikpypp
24901glrvtrfeis
24961ivvraggsar
25021ilklenssgs
25081lkrestrkaya
25141sppgkvtltd
25201glssggeyqf
25261pvigrprpni
25321tenlsvivle
2B381mveatvartt
25441tgiskdgmly

25501eyefkvsaen

rlktgceyqgf
pisdggsrvi
gkpskvsecy
rvmkasftni
smdpkykdt i
kdavrvdsgn
dggsdiinyi
esepvvaknp
trchkrlige
pkviditrss
lekheynfri
vpikgrptpe
afvtvrvldt
vtnchknswk
rnsyslswtk
vavnekgrsd
tkdglplkgt
dppkgpvkid
vtklktgtey
hepvnnggsp
gvgkasknse
dgrvmkasft
rismdpkfrd
ivkdairidg
lgdggsdish
plesapvimk
rvikenkrri
tnahivdttk
kltehgeyki
ihipfkgrpt
ksafvtvkvl
nvsskeskts
vsgtsaslmw
rvkaynekgk
swvkdgeplk
kpgppvgpvr
ikitklktgt
gwhepvndgg

ivgigkpskv

-continued

riaaenrygk
gyhlerkern
vardpcdppg
idthfevtgl
vvhagesfkv
yilkaknvag
verretsrlv
fvvpdapkap
lrlrvtglie
vilswskpiy
cainkagvge
vkwgkvdgei
psppvnlkvt
idglgegcsy
pehdggskii
prslavpiva
trinvtdsld
dvsaesitls
gfrifaenry
vigyhlerke
cyvardpedp
nvietgftvs
tivvnagetf
gayilrasnv
yvvekretsr
npfvlpgppk
tdlrlrvtgl
nsitlawgkp
rvecalnkvgl
peitwsreeg
dtpgppqnla
fkvenltega
ekpehdggsr
sdprvlgvpv
gttrvnveet
fdevsadfvv
eygfrifaen
tkiigyhleq

secfvardpc

stylnseptv
silwvklnkt
rpeaiivtrn
vedhryefrv
dadiygkpip
ersvtvnvkv
wtvvdanvgt
evttvtkdsm
nhdyefrvsa
dggceiqgyi
hadvpgpiiv
rdaaiidvts
eitkdsysit
yirvtaeney
gyivemgakh
kdlviepdvk
lttlsiketh
wnpplytgge
ggsfalesdp
rnsilwtkvn
pytpepimvk
gltedgryef
rleadvhgkp
agsksfpvnv
lawtvvasev
slevtniakd
tedheyefrv
iydggseilg
geatsvpgtyv
eftdkvqiek
vkevrkdsaf
iyyfrvmaen
vlgyvvemgp
iakdltigps
atstvlhike
isweppaytyg
rygksaplds
keknsilwvk

dppgrpeaiv

29

aqypfkvpgp
pipqtkfktt
svtlgwkkpt
iarnaagvfs
tigwikgdge
ldrpgppegp
lsckvtklle
ivvwerpasd
enaaglseps
vekedvsvge
eekleapdid
sftslvldnv
wepplldggs
giglpagtad
sekwsecarv
pafssysvav
kddggqygit
gitnyivgkr
ivaqypykep
ktiihdtgfk
rneitiqgwtk
rviaknaaga
lptiewlrygd
kvldrpgppe
vtnslkvtkl
smtvewnrpd
saenaagvge
yvveickade
kpedkleape
gvnytqlsid
lvweppiidg
efgvgvpvet
kgtekwsiva
lklpfntysi
gnkddfgkyt
gegisnyive
kavivqypfk
Inktpigdtk

itrnnvtlkw

pgtpvvtlss
gleegveyef
ydggskitgy
epsestgait
lsntarleik
vvisgvtaek
gneytfrima
ggseilgyvl
ppsaygkacd
wtmetpptgi
ldlelrkiin
nrydsgkytl
kiknyivekr
pikvaevpgp
kslgavitnl
gagdlkievpi
vanvvggkta
dttttvwdvy
grpgtpfata
agnleegiey
pvydggsmit
iskpsdstgp
keieesarce
gpvgvtgvts
legneyvfri
sdggseiigy
pspatvyyka
eewqgivtpgt
ldldselrkg
ncdrndagky
gakvknyvid
vdavkaaepp
egskvcnavvt
gagedlkiei
vtatnsagta
krdtttttwh
epgppgtptv
fkttgldegl

kkpaydggsk
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25561itgyivekkd
25621gaitardeid
25681rmeikstigk
25741vtaekcylaw
25801frvmavnkyg
2586legyilekrdk
25921yracdalypp
25981pptglggkgf
26041rkvvvlrasa
26101grynitlenn
26l6livekrettrk
26221epplppgrvt
26281ltisgltagee
26341idvpfkygrpg
26401gsitvpitii
26461whivsgavar
26521kvvhatkstm
26581glmyeyrvya
2664lakitgyiver
26701stgpiivkdd
2676larteiistdn
26821gltaekesls
26881lifrvtgvnky
26941lisgyiierre
27001liraedpvEl
2706ligslrgteyt
27121ktlivkagas
27181kytltignvl
27241iekreaskka
27301kpsppeklgy
27361vsglrensey
274211kvdipisgk
27481gsgttkafin
27541tavwtevsat
27601lstpwvtnvtr
27661lisagliyefr
27721dggskitgyi

27781psevvgpite

lpdgrwmkas
apnasldpky
ttlvvkdeir
npplgdggan
igeplesgpv
egvrwtkenk
gppsnpkvtd
tvtklkente
tlrlfvtikg
sgsktafvnv
ayatitnnect
lvdvtrntat
yvirvaavne
atvnwrkdgg
v1drpgppgp
tsikivrltt
lvtwgvpvnd
eniagigkes
relpdgrwlk
vepprvmmdy
htlltvkdei
wgrpgedgga
gvgeplesva
knslrwvrvn
psppskpkiv
isglttgaey
ftmtvpfrgr
saasltlvvk
wvsvtnnenr
tgiskdsysl
ffrvfaenga
plpkvtlsrd
ivvldrpgpp
vartmmkvmk
egitvgwhep
vyaenaagvg
verrdlpdgr

idsyggpvid

-continued

ftnvleteft
kdvivvhage
tdgggyilkl
ithyiiekre
tacnpykppg
ktltdlrlrv
tsrssvslaw
ynfricains
rpepevkwek
rvldspsapv
kttfrienlg
ikwekpesdg
kgrsdprglg
tlkettrvnv
iridevscds
gseyqgfrvea
ggsrvigyhl
kscepvpard
cnytnigety
kfrdvivvka
rrdtggyvlt
didyyivekr
ikaldpftvp
kkpvydlrvk
dsgkttitia
virvksvnkv
pvpnvlwskp
vldtpgpptn
lsykvtnlge
twlkpehdggy
glsdprelll
gvplkatmrf
tgpvvisdit
lttgeeygfr
vsnggsavvyg
kpshpsepvl
wtkasftnvt

lpleytevvk

veglvedgry
tfvleadirg
snvggtksip
tsrlswtgvs
ppstpevsai
tglteghsye
skpiydggap
egvgepatlp
aegiltdraqg
nltirevkkd
egesyyfrvl
gskitgyvve
vpviardiei
ssektvtels
itiswnppey
enrygkssys
eykergsilw
pedppggpev
fevteltedg
gevlkinadi
lknvagtrsv
etghlavtic
spptsleits
stglregcey
wvkplfdgga
gasdpsdssd
dtdlrtrayv
itvgdvtkes
gaiyyfrvsg
srivhyvvea
pvlikeglep
nteitaenlt
segvtlkwep
ikaenrfgis
vhlemkdrns
aidacepprn
etgfiisglt

yragtsvklr

30

efrviarnaa
kpipdvvwsk
itvkvldrpg
tevqalnykv
tkdsmvvtwa
frvaaenaag
vkgyvvevke
gsvvaqgerie
ievtssftml
svtlsweppl
asneygiglp
mgtkgsekws
kpsvelpfht
ikeaskedvy
dggegisnyi
esgavvaeyp
skankiliad
tnitrksysl
ryefrvfarn
agrplpvisw
avnekvldkp
egelgqmtsck
vtkesmtlew
eyrvyaenaa
pitgytveyk
pgiakereee
dttdsrtelt
avlswdvpen
enefyvgipa
lekggknwvk
peidmknfps
inlkesvtad
pkydggsqvt
dhidsacvtv
ilwgkanklv
vritdiskns
ansqyefrvE

agisgkpapt

gnfsepsdss
dgkeleetaa
ppegplkvtg
tkllpgneyi
rpvddggtei
vgepsepsvi
aaadewttct
ppeieldadl
vidnvtrfds
idggakitny
aettepvkvs
tetgvktlea
fnvkareqlk
tyelevensa
vekkettstt
fsppgppgte
tgmkveglde
kwskphydgy
aadsvsepse
akdgieieer
gppagplein
vtkllkgney
srpesdggse
glslpsetsp
kesddtdwkts
plfdidsemr
ienanrndsg
dggapvknyh
etkegvkite
cavaksthhv
htvyvragsn
agryeitaan
nyillkrets
klpyttpgpp
irtthfkvtt
velswggpaf
arnavgsisn

iewykddkel
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27841gtnalvecven
27901efktvtaeki
27961neyifrvrav
28021gsdisgyfle
28081psefykaadp
28141ttvstkgevr
28201dvalrtsvia
28261vtrndtgkyi
28321gspiinyvie
28381tepvkaaevp
28441lisktceievs
28501tvrighnvhl
28561ytvildnave
28621liekretsgtn
28681fripgppgkp
28741reyratyglve
28801kwnpplrdgy
28861lvygtisppsags
28921kdgveiekrm
28981kvvgpirftn
29041iklingneyq
29101rpesdggseil
2916lgvgpasgisr
29221kadlgdwhkv
2928lapeldidanf
29341tvencnrnda
294011ldggarihhy
2946lyempepivat
29521eaghtkgltf
29581nglitckags
29641dsgryfltle
29701tnyivekres
29761laehpfvppsa
29821pclecnykvt
29881tvsliwsapa
29941frvlaknaag
30001kpepkiiwtk
30061mvkvldspgp

30121cptlsyvvtr

ttdlasilik
tllwrppadd
nkygigeple
krdkkslgwf
idppgppaki
tteyvvsnlk
kagedvgvli
ltiengvgep
krdatkrtws
apirdlsmkd
glkegsvlef
elpykgkpkp
riavpitvit
wkmvcssvar
viynvtsdgm
gldygfrvya
skivgysiek
sgiimtrden
nmeitdvlygs
itgekmtlww
frvsavnkfy
qqyilerrek
likerepvnp
naeacvktry
kgthvvraga
gkytltvenn
vvekreasrr
edpapprrld
tverlvekte
pftidvpisg
ntagvktfsv
gttawglvns
ptrpevyhvs
glvegleyqgf
ydggskvvgy
vigkgsestg
gdkeldlcek
cgkltvsrvt

liknneyifr

-continued

dadrlnsgcy
ggakithyiv
sdsvvaknaf
kvlketirdt

riadstkssi

pgvnyyfrvs
pfkgrppptv
ksstvsvkvl
vvshkessts
stktsvilsw
rvfaknekgl
siswlkdglp
lgppskpkgp
ttfkvpnlvk
sltwdapvyd
ensaglssps
rggnerwvre
vppivefgpe
teglfvrdatr
daplndgcap
vgrpldsdpy
kstrwvkvis
popptvvkve
tvedlgagee
sirlflayqg
sgsksitftv
swgviseket
vvdtskssav
yefrvkaknd
rpapkvtwkl
tvvvigrpgp
gvkrtgikvt
anamsirwee
rtyalnaagv
iierkpvsev
pvtcrdeyap
vslgytgkra
gekctlawsl

vravnkygpg

elklrnamgs
ekretsrvvw
vtpgppgipe
rgkvtglten
tlgwskpvyd
avncagdqgep
twrkdeknlg
dtpaacgklg
fklidlsekt
tkpdfdggsv
sdpvtigpit
lkesefvrfs
irfdeikads
daeyqgfrvra
ggsevtgfhv
dpskftlavs
nftdvsecqy
yvidgliiksg
dhrgvytvea
ithyiiekre
vagigytvpd
krpisetrfk
dtskttvele
vkfrvsaing
rptptavwsk
kvldtpgppg
rgifkvndla
lawlkpdhdg
agysepreaf
eemrlketdr
vtgpievssv
hltkymeysft
pyhdggskii
skaseasrpi
gdgrwlkeny
pkaeldarlh
tavikfedrs
pgedggaeit

vpvesepiva

31

asatirvgil
smvsehleec
vtkitknsmt
sdyqyrvcav
ggsavtgyvv
iemnepvgak
sdarysient
vkhvsrgtvt
pfffrvlaen
iteyvverkg
vkeliitpev
ktenkitlsi
vilswdvped
enrygvsgpl
ekkernsilw
pvdppgtpdy
tvtglspgdr
eslrikalvy
knasgsakae
tsrlawalie
apgipepsni
vtgltegney
wekpvidggm
agkgdscevt
pdsnlslrad
pitfkdvtrg
egvpyyfrvs
gsritgylle
ssviikepqgi
vsitttkdrt
saescvlswg
rvssenrfgv
gywvekkern
magnpvdapg
tivsdnfftv
gdlvtirags
dsgkytltvk
hyiverrets

rnsftipspp

dkpgppggpi
iitttkiikg
vvwsrpiadg
naagqgpfse
eirggeeecew
dileapeidl
dssslltipg
llwdpplidg
eigigepcet
kgegtwshag
dlsdipgaqv
knakkehggk
ngggeitcys
vegsiivakhg
gkvntspisg
idvtretitl
yefriiarna
grpvprvtwt
ikvkvgdtpy
dkceagsyta
tgnsitltwa
efhvmaenaa
eiigyiieme
gtikavdrlt
ihttdsfstl
satlmwdapl
avneygvgep
mrgkgsdfwv
eptadltgit
tltvkdsmrg
epkdgggtei
gkplesapii
tilwvkenkv
rpevtdvtrs
talsegdtye
dlvldaavgg
nasgtkavsv
rlnwvivege

gipeevgtgk
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30181lehiiiqwtkp
30241rvtavnaagn
30301vgyvlemgek
3036leiepveriei
30421dttesyslli
30481vtitweipti
30541leniygigepc
30601ckagterwmk
30661viptidlstm
30721lakltiretti
30781eppeldggap
30841ligsylgsevi
30901radrwvrvnk
30961gkpgnprvtd
310211thlpggaey
31081lirltipikgk
31141gkkavyikvr
3120lawytidsrvr
31261nppevldvtk
313211lvpdaeygfr
31381pecdyggkeil
31441srprrtamsi
31501igsrkykmss
315611kekyygavy
31621kthagkykvg
31l68lwitnyvveke
31741svviikspfe
31801lvtteeiretv
31861lrnlnvryqgs
31921dddatvyqgvr
31981kpdpvitwgk
32041veldvadvpd
3210laretrytvin
32161vemtkashss
32221keisilniar
32281gvcealgflh
32341yapevhghdv

32401igieamdfvd

esdggneisn
sepseasnfi
dtdgwyrvht
pdleladdlk
vdkvnrydag
dggapvnnyi
etsdavlvse
vvtlkptvle
pgktihvpag
rdtgeytlel
lsgyvveqgrd
ecrssiripg
vpvtmtryrs
ttrteyslaw
rfrvlacnag
pfpickwtke
viggpnspeg
gtelvvkglk
gavslawsrp
iiagndvgls
gywveyrqgsg
ktkltsgeap
dgrthtltvm
stlrlhvmyi
lsnvfgtvda
eakegaewql
kpgapgkpti
fevknliegl
natlveckvtg
atnqggsysg
ggdlidnngh
pprgvkvsdv
lfgktsyqgfr
tkelyekymi
hrnilhlhes
shnighfdir
vetatdmwsl

rllvkerksr

-continued

ylvdkrekks
screpsytpg
natirnteft
ktvtiragas
kytieaengs
vekreaamra
vplvpaklev
htvtslnege
rpvelvipia
knvtgttset
ahrpgwlpvs
ppetlgifdv
tgltegleye
gvpedeggsk
gpgepaevpyg
gagdiskrami
pleyddigvr
enveyhfrvs
kddggsrvty
etspasepvyv
dgawkksnke
girkemkdvt
teegedegvy
grpvpamtwf
ildveigdkp
vssaisvtte
tavtkdscvv
eyefrvkecen
hpkpivkwyr
taslevevpa
yavivtrsft
srdsvnltwt
viaenkfgls
aedlgrgefg
fesmeelvmi
peniiygtrr
gtivyvllsg

mtasealghp

lrwtrvnkdy
ppsaprvvdt
vpdlkmggky
lrlmvsysgr
gkksatvlvk
fktvttkesk
vdvtkstvtl
gylfriragn
grpppaaswf
ikviildkpg
esvtrstfkf
srdgmtltwy
hrvtainarg
vtgyliemgk
tvkvtemley
atsethtelv
sVIvswrppa
aengfgiskp
yylerketst
ckdpfdkpsg
rikdkgftig
tklgeaaqgls
tciatnevge
hggkllgnse
dkptgpivie
rivnltenag
awkppasdgg
lggesewsei
ggkeiiadgl
kihlpktleg
slvfpngver
epasdggski
kpsepsepti
ivhrevetss
fefiggldif
gotikiiefyg
inpflaetng

wlkgkiervs

32

vvydtrlkvt
tkhsislawt
sfrvaavnvk
pppvitwskg
vydtpgpeps
tlyrisglve
avekplydgg
ekgvsepret
fagsklrese
pptgpikide
trltegneyv
ppeddggsqv
sgkpsrpskp
vdghewtken
pdyelderyq
ikeadrgdsg
ddggadilgy
lkseepvtpk
dkwvrhnktg
pgeleilsis
glleateyef
cqgivgrplpd
vetssklllg
nitientehy
allknsavis
yyfrvsagnt
akirnyylek
sepitpksdv
kyrigefkgg
mgavhalrge
kdagfyvveca
tnyivekcat
tkedktramn
kktymakfvk
erintsafel
garqlkpgdn
giienimnae

tkvirtlkhr

slmegedyqf
kpmydggtdi
gmseysesia
gidlasraii
vkvkevsrds
gtmyyfrvlp
srltgyvlea
vtavtvgdlr
rvtvethtkv
idatsitisw
frvaatnrfg
tgyiverkev
ivamdpiapp
ttptkireyt
egifvrgggv
tydlvlenke
ilerrevpka
tpinppepps
itttmytvty
kdsvtlgwek
rvfaenetgl
ikwyrfgkel
atpqfhpgyp
thlvmknvgr
wkppaddggs
fgisdplevs
rekkgnkwis
pigaphfkee
yhgliiasvt
vvsikipfsg
knrfgidgkt
taerwlrvgqg
ydeevdetre
vkgtdgvlvk
nereivsyvh
frllftapey
ytfdeeafke

ryyhtlikkd
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-continued
32461lnmvvsaarl scggairsgk gvsvakvkva sieigpvsgq imhavgeegg hvkyvckien

32521ydgstgvtwy fgvrglense kyeityedgv ailyvkditk lddgtyrckv vndygedssy
32581laelfvkgvre vydyycrrtm kkikrrtdtm rllerppeft lplynktayv genvrfgvti
32641tvhpephvtw yksggkikpg dndkkytfes dkglygltin svttdddaey tvvarnkyge
32701dsckakltvt lhppptdstl rpmfkrllan aecqeggsve feirvsgipp ptlkwekdggq
32761plslgpniei ihegldyyal hirdtlpedt gyyrvtatnt agstscqahl gverlrykkq
32821efkskeeher hvgkgidktl rmaeilsgte svpltgvake alreaavlyk pavstktvkg
3288lefrleieekk eerklrmpyd vpeprkykgt tieedqrikqg fvpmsdmkwy kkirdgyemp
32941gkldrvvgkr pkrirlsrwe gfyvmplpri tdgyrpkwri pklsgddlei vrparrrtps
33001pdydfyyrpr rrslgdisde elllpiddyl amkrteeerl rleeelelgf sasppsrspp
33061hfelsslrys spgahvkvee trkdfrysty hiptkaeast syaelrerha gaayrgpkqr
33121grimaerede ellrpvtttg hlseykseld fmskeeksrk ksrrgrevte iteieeeyei
33181skhaqresss sasrllrrrr slsptyielm rpvselirsr pgpaeeyedd terrsptper
33241trprspspvs serslsrfer sarfdifsry esmkaalktg ktserkyevl sqgpftldha
33301pritlrmrsh rvpeggntrf ilnvgskpta evkwyhngve lgesskihyt ntsgvltlei
33361ldechtddsgt yravetnykg easdyatldv tggdyttyas grrdeevprs vipeltrtea
33421yavssfkkts emeasssvre vksgmtetre slssyehsas aemksaalee ksleeksttr
33481kikttlaari ltkprsmtvy egesarfscd tdgepvptvt wlrkgqvlst sarhgvtttk
33541ykstfeissv gasdegnysv vvensegkdge aeftltigka rvtekavtsp prvkspeprv
33601kspeavkepk rvkspepshp kavsptetkp tptekvghlp vsappkitqf lkaeaskeia
33661kltevvessv lrakevtwyk dgkklkengh fgfhysadgt yelkinnlte sdggeyvceil
33721sgeggtsktn lgfmggafks ihekvskise tkksdgktte stvtrktepk apepisskpv
33781ivtglgdttv ssdsvakfav katgeprpta iwtkdgkait gggkyklsed kggffleihk
33841tdtedsglyt ctvknsagsv sssckltika ikdteagkvs tgktseitpg kkavvgeeis
33901gkalrseeik mseaksgekl alkeeaskvl iseevkksaa tsleksivhe eitktsqgase
3396levrthaeika fstgmsineg grlvlkania gatdvkwvln gveltnseey rygvsgsdgt
340211ltikgashrd egiltciskt kegivkeqyd ltlskelsda pafisqprsg nineggnvlf
34081tceisgepsp eiewfknnlp isissnvsis rsrnvysleil rnasysdsgk ytikaknfrg
34141gcsataslmv lplveepsre vvlrtsgdts lggsfssgsv gmsaskgeas fssfssssas
34201smtemkfasm sagsmssmge sfvemssssf mgisnmtgle sstskmlkag irgippkiea
34261lpsdisideg kvltvacaft geptpevtws cggrkihsge ggrfhientd dlttliimdv

34321gkgdgglytl slgnefgsds atvnihirsi

HBAl (e.g., GenBank AccegsionNumber P69905 (SEQ ID NO: 2):
1mvlspadktn vkaawgkvga hageygaeal ermflsfptt ktyfphfdls hgsagvkghg

61lkkvadaltna vahvddmpna lsalsdlhah klrvdpvnfk 1llshcllvtl aahlpaeftp

121 avhasldkfl asvstvltsk yr
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Insulin-like growth factor 1 receptor (IGFLR)
(SEQ ID NO: 3):

(e.g., GenBank Accession Number F08069

1

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

mksgsgggsp
illiskaedy
emtnlkdigl
lepgtmeekp
apdndtacva
gecmgecpsg
linirrgnni
yvldngnlqgg
nngerasces
gdacgsnswn
ilyirtnasv
nycskdkipi
vienflhnsi
rvdnkertvi
eprpensifl
ytarigatsl
krnnsrlgng
vvkdepetrv
Imtrgdlksy
cmvaedftvk
vlweiatlae
eiissikeem

sghkaengpg

tslwgllfls
reyrfpkltv
ynlrnitrga
meekttinne
crhyyyagvce
firngsgsmy
aselenfmgl
lwdwdhrnlt
dvlhftsttt
mvdvdlppnk
psipldvlsa
rkyadgtidi
fvprperkrr
snlrpftlyr
kwpepenpng
sgngswtdpv
vlyasvnpey
aiktvneaas
lrslrpemen
igdfgmtrdi
gpydqgleneq
epgfrevsfy

pgvlvlrast

aalslwptsg
iteylllfrv
irieknadle
ynyrewttnr
vpacppntyr
cipecegpepk
ievvtgyvki
ikagkmyfaf
sknriiitwh
dvepgillhg
snsssqlivk
eevtenpkte
dvmgvanttm
idihscnhea
lilmyeikyg
ffyvgaktgy
fsaadvyvpd
mrerieflne
npvlappsls
yetdyyrkgyg
vlrfvmeggl
yseenklpep

dergpyahmn

Isoform 3 of zonadhesin precursor
(e.g., GenBank Accession Number Q9Y493-1 (SEQ ID
1 mvppvwtlll lvgaalfrke kppdgklvvr ssrdnyvltq

6l

121

181

241

301

36l

421

481

541

edwvrasgps
hhmfglswga
trgstayldi
gkpgvgpdgd
aalhiyasvl
tegiapecgegf
iyleadefsh
wkrvgsqrpy

elppvspvss

ptgstgapgg
glrllllsge
aldalsirrg
fespgsgcym
gsirkhtlfs
pgcdfednah
aggsvrlvsr
wqntsvtvps

tgpsettglt

ypngegsylh
egrrpdvlwk
senrvemmgt
1ldpknarpg
gapgpnwgav
pfedwvgtsg
pfcapgdicv
ghggpmglif

enptistkkp

eicgpgidir
agleslgdlf
ylstvdwsli
cgkmepsteg
fegwrcvdrd
vceeekktkt
rhshalvsls
npklcvsely
ryrppdyrdl
lkpwtqgyavy
wnppslpngn
veggekgpec
ssrsrnttaa
eklgcsasnf
sgvedgrecv
enfihliial
ewevarekit
asvmkefnch
kmigmageia
kgllpvrwms
ldkpdncpdm
eeldlepenm

ggrkneralp

mesnsfhrgg
hwntgrpswm
csfdipndlce
gkavllspvs
gvnytavgri
dgghwalghk
efayhmyglg
kgiggsntas

tveiekpsvt

34

ndyqqglkrle
pnltvirgwk
ldavsnnyiv
kractennec
fcanilsaes
idsvtsagml
flknlrlilg
rmeevtgtkqg
isftvyykea
vkavtltmve
lsyyivrwqr
acpkteaekg
dtynitdpee
viartmpaeg
srqeyrkygg
prvavllivygy
msrelgggst
hvvrllgvvs
dgmaylnank
peslkdgvit
lfelmrmcwg
esvpldpsas

lpgsstc

NO: 4):
cdfeddakpl

varllspdlw
Ittvtvpagt
dvwtwiptasg
lssgelsfst
gfavvgvigk
ngpvhgmgpa
egtmlelllyg
vvamgfilin

tekptvpkek

nctviegylh
lfynyalvif
gnkppkecgd
chpeclgscs
sdsegfvihd
qgetifkgnl
eeqlegnysf
rgskgdintr
pfknvteydg
ndhirgakse
apqdgylyrh
ackeeaeyrk
leteypffes
addipgpvtw
aklnrlnpgn
lvimlyvfhr

gmvyegvakg

ggagptlvime

fvhrdlaarn
tysdvwsfgv
ynpkmrpsfl

gsslplpdrh

cdwsgvsadd
eqggplevhfa
tlptrimfeg
akwtgkkgss
hyilrggspg
tpepavavda
ggfpnagghy
spagsppipl
pgtcepvkvlp

ptiptekpti
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601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

stekptipse
pttpteettt
tekptiptek
tiptekptip
ekltipmekp
iptekptisp
kptistekpt
apstpmtsevi
lfsdnhciga
kngqygchpy

eeqgqegvsc

tefglrvrwd
gtdgdedgec
cmldmegfgy
dtchsgfsgm
kelcvcesnn
mgtetyvlitr
Inghrvalpv
gnynnnsldd
ncailinpgg
awrnrtfcpm
cvplggeget
lhcrasgvgv
ggteafrlhe
igvgvkidgn
kdidpscgsl
pflvdcantl
lpscspscwd
kswvssgcte
tfdgfsyrlg
glgaglelvv
eglvsglcgn
aelglrtglg
gdpregeelr
lgwhpeppla
nhtggcfpes

gvllgllvpv

kpnmpsekpt
smeepvipte
stispekptt
tekptistee
tistekptip
ekptistekp
iptekltipt
lgttttsrss
sscnefynnd
agtatclvyg
1lskvyvtlpe
gdgqlyvtvs
gkygvvnsps
lghllcthms
fecsdreveac
rircgpwrer
pewsrsgdsy
wlaqgrvtir
nlrpdrklag
pisqgchgvvp
reppgssysp
dpagsyhpvg
cqlpgeshyv
vyidiydagv
hlleieiptt
pvdeqqipae
cefgglygal
ldgrcegakv
kevetggaig
grmtyvlikt
nngkmavpyr
ydknrkndmm
vsecspedqla
cqvlsghgvs
degetsngly
pclgnpegnd

vvvllavtre

-continued

ipsekptilt
kpsiptekps
ptekptipte
pttpteetti
tekptispek
tiptekptip
ekptiptekp
tercppnary
yyepgaewfs
dphyvtfdgr
stvtllkgrr
stysgklcgl
cdsslgssms
tmtttegdag
ecnpgfvlsg
agefegggdg
fvvsatnenr
lssnlvllyt
dsmglgaawk
pgssfascvh
cespepdtes
erwytentct
sfdgsnhsip
tlgkghrvli
yygkvegmeg
qgenpsgncr
cgalgafgat
psacaegcic
cgdfrepsgs
vdvlpegvep
pnehlrvtlr
lpsgaltgnl
snstgacrvl
sryhiselyd
ydlgssflte
ggcreggatf

ciyrtrrkre

ekptipsekp
iptekptism
kptispekpt
stekpsipme
ltipteklti
teettistek
tiptekltal
escacpasck
pnctehcrew
hfgfmgkcty
tlygggqvtl
cgnydgnsdn
gpgfegrlvd
havkpwreph
leciprsqcg
iygchaggaa
ggilevsyik
nfglgvrydg
lpessepgct
ggegtkgdtt
sinnprdcpk
rlctesvhnn
dactivlvkv
nskgvtipai
nfndeeedel
aadlrrarek
cgsqglkppl
gqpgyvlsedk
hegltsdnsn
llvegrnkmd
ggrlylvtdf
ntfgnswvevk
adpggpfaac
tlpsiledqpy
dcsqgrctcas
tcecevgygg

ktgegdrlar

35

tipsekptis
eetiistekp
tptekptisp
kptlpteett
ptekptipie
ltiptekpti
rpphpsptat
sprpscgplc
pgsrvecgis
ilagpegnst
paipskgvil
dhlkldgspa
thgpfetcll
fepmacppns
clhpagsyfk
tctasgdphy
avhvtvidls
shlvevtvps
lvggkpsscqg
alcrslgaya
alpcaescec
itcfgstckp
chpamalplf
sqipgvsvks
mmpsdevans
ceaalrapvw
wrnssfcple
cvprsqcgck
snevedkseq
pprssiflge
elvvsfygrk
tedallrfpr
hgtvapepfg
rprglrgplr
srillcepfs
glcmeprdap

lvdtdtvlde

tekptvptee
tispekptip
ekltiptekp
tsveettist
ettisteklt
spekltipte
glaalvmsph
regcvenpgf
gegthtvegl
dpffrvtakn
gasgrfvelq
gdkeelgnsw
hvkaasffds
kyslcakpcp
vgerwykpgc
ltfdgalhhf
isllrgckvm
syggqlegle
ensmadawnk
slcagaggap
gkghilsgts
ngicwaldgl
kisakhekee
gsiytivnik
dsefvnswkd
agcasridlt
cpayssytnc
dahggsiplg
csvygdpryl
vittvygykv
navislpsmy
alpaeeegqgy
ehcvldlesa
grlrghprlc
cragevctlyg
pprkpasnlv

ac
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latent transforming growth factor beta binding

protein 4 (LTBP4) (e.g., GenBank Accession Number

AENCG8 (SEQ ID NO: 5):

mplanhrdde hgvasmvsvh vehpqeasvv vhqvervsgp weeadaeava 50
raeaaaraea aapytvlags apredgyoda sgfgycfrel rggecasplp 100
glrtgeveer gaglawgvhd cgleserlgn servsapdgp cptgfervng 150
scedvdecat ggrcghgeca ntrggyteve pdgflldssr sscisghvis 200
eakgpcfrvl rdggeslpil rnitkgicce srvgkawgrg cglceppfgse 250
gfreicpagp gyhysasdlr yntrplggep prvslsgprt lpatsrpsag 300
flpthrlepr peprpdprpg pelplpsipa wtgpeipesg pssgmcqrnp 350
qvegpgreis rpsgytcacd sgfrispggt rceidvdecrr vpppcapgre 400
enspgsfrev cgpgfragpr aaecldvdec hrvpppedlg rcentpgsfl 450
cvepagyqaa phgascqdvd ectgspgleg rgacknlpgs frevepagfr 500
gsaceedvde cagepppcgp grcedntagsf hcacpagfrs rgpgapcgdv 550
decarspppc tygrcenteg sfgcvepmgf gpntagsece dvdecenhla 600
cpggecvnep gsfgerteps ghhlhrgret dvdecssgap pegphghetn 650
tegsfresca pgyrapsgrp gpcadvnecl egdfcfphge clntdgsfac 700
tcapgyrpgp rygascldvde cseedleqgsy ictntdgsfe ciceppghrag 750
pdlasgeldvd ecrergpalce gsqrceenspyg syrcevrdedp gyhagpegte 800
ddvdecgeyy peicgaqree ntpgsyretp acdpgydptp gggegdvdec 850
rnrsfegaha vegnlpgsfg cledgyegar dgrhevdvne cetlggvega 900
alcenveygsf levepnspee fdpmtgrevp prtsagtfpg sdgpgapaspv 950
lparpppppl prrpstprqy pvgsgrrecy fdtaapdacd nilarnvtwg 1000
eccetvygegw gsgeriqgep gtetaeygsl cphgrgylap sgdlslrrdv 1050
decglfrdgv cksgvevnta pgyscycsng yyyhtgrlec idndecadee 1100
paceggrevn tvgsyhetee pplvldgsgr revsnesgsl ddnlgvewqge 1350
vgadlveshp rldrgatyte ccclygeawg mdcalcpagd sddfealcnv 1200

lrppaysppr pggfglpyey gpdlgppydag lpygpelypp palpydpypp 1250

ppgpfarrea pygaprfdmp dfeddggpyg eseapappgp gtrwpyrsrd 1300

trrsfpepee ppeggsyags laepyeelea eecgildget ngrevrvpeg 1350
fterefdgyr ldmtrmacvd inecdeaeaa splcvnarcl ntdgsfreic 1400
rpgfapthgp hhcaparpra 1420

ASXL1 (additional sex combs like 1) (e.g., GenBank Accession
Number Q8IXJ9-1 (SEQ ID NO: 6):
1 mkdkgkkkke rtwaeaarlv lenysdapmt pkgilgviea eglkemrsgt splaclnaml
61 hsnsrggegl fyklpgrisl ftlkkdalgw srhpatvege epedtadves cgsheastvs
121 gendvsldet ssnascstes gsrplsnprd syrassgank gkkktgvmlp rvvltplkvn
181 gahvesasgf sgchadgesg spsssssgsl algsaairgq aevtgdpapl lrgfrkpatg

241 gmkrnrgeei dfetpgsilv ntnlraling rtfhalpshf gqqgllfllpe vdrgvgtdgl

301 lrlsssalnn effthaagsw rerladgeft hemgvrirge mekekkveqw kekffedyyg
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361 gklgltkees lggnvggeea

421 rrnlykkges eqagvakdak

481 fpvesvasri gaepdnlara

541 rledrgsfrn tiesvhtekp

601 tesscrgwtg artladikar

661 rgsssgdgge acghpeprgg

721 lpslrkeesc llgratvglt

781 lhpdvrtece sgttswesdd

841 vnvtpsstpe ssptdclgnr

901 ipsndevvkq pkpesrehip

961 tvpsrggsds ngsycqgvdi

1021 aavtkgssvd kdekpnwngs

1081 llasteygpr avclsmpgss

1141 dgshgslrmg slhglgknsg

1201 gknckavpsf dslhpvtnpi

1261 kspgdlttsr tprfsgpnvi

1321 dpmplpaeip pvipsgklgp

1381 naenrkatgh splelvghle

1441 ygklsklgls stsfnyssss

1501 sislgcacsl kamimeggeg

beta globin (BBB)

(SEQ ID NO: 7):
1mvhltpeeks avtalwgkvn vdevggealg rllvvypwtq rffesfgdls tpdavmgnpk

-continued

eiksglevpy
svasdvplyk
saspdripsl
aptkeepkvp
algvrgargh
pstpgkctsd
dglgdasqglp
eeqgptvpad
afddelglgg
svepgvgeew
eklkingdse
aplskvngdm
veatnplvmg
mvdgsspssl
tesrkleemd
sfgpeqgtgra
stnemsggvy
gmpfvmdlpf
ptfpkglags

afchddeigp

esvrigrgpa
dgeaktdpag
pgetvdgepk
piriglsrik
hchreaatta
lgrtgqllppy
vaptgdgpeq
ngpipslvgd
scppmresdt
ekaaptppal
alsphgestd
rlvtrtdgmv
llggslplek
ralkepllpd
skeqfssfsc
lgdgsnvtygg
tpredwapkp
wklprepgky
vvglshkanf

sklevlelvy

37

trgrdghfkk
lssphlpgts
dgkrksfega
ppwvvkggpt
199999p99g
plngehtgag
alpllssgts
dtlekgtgga
rgenlktkal
pgdltaeegl
tasdfeghlt
apgswvsrve
vlppanddsm
gcetgtglar
edgkevrams
gkklfgsgnv
hafvgsvkne
lseplepssl
gashsasglsl

b

(e.g., GenBank Accession Number P68871

rsrpdlrtra
saapdlegpe
asasfpekkp
yqicpriipt
gggatdeggy
tamsrarred
vaerlvegpg
ldshptmkdp
vsnsslhwip
dpldsltslw
edsseadtre
avrgkipdsl
sespgvpltk
ieatgapgap
gdsnsnaapg
aatlgrprpa
ktfvggplka
paglsikgaf

¢qmftdsstve

61 vkahgkkvlg afsdglahld nlkgtfatls elhcdklhvd penfrllgnv lvcvlahhfg

121 keftppvgaa ygkvvagvan alahkyh

BMP15-bone morphogenetic protein (e.g., GenBank Accession Number NM 005448.1

(see also, UniProt Accession Number 095972} (SEQ
mvllsilril flcelvlfme hragmaeggq ssiallaeap tlplieelle espgegprkp

1
61
121
181
241
301

36l

TRIM49
(e.g.,
1
61

121

rllghslrym lelyrrsads
lrpnrglygl vratvvyrhh
vkemditglv ggrfwnnkgh
kgirkakflp rgmeefmere
rglgwdhwii appfytpnyc

kyvpisvimi eangsilyke

(also known as RNF18; tripartite motif-containing 49)
GenBank Accesgssion Number Q9NS80

hghprenrti

lgltrfnlsc

rilrlrfmeqg ggkdsgglel
sllrrtrgad gisaevtass
kgtclrvlrd glnspnhaii

yegmiaesct cr

gatmvrlvkp

hvepwvgknp

ID NO: 8):

(SEQ ID NO: 9):
mnegilgviq gelicplemn yfidpvtide ghsferpefy lnwgdipflv gesectkste

ltnvarphrg twhiqgilgfp
tnhfpssegd sskpslmsna
whgtssldia flllyfndth
skhsgpenng cslhpfgisf

gnlinglvdg svprpscvpy

ginlktnihl kkmaslarkv slwlflssee gmegthretk kifcevdrsl lellesssge

hryhrhrpie waaeehrekl lgkmgslwek acenhrnlnv ettrtrcwkd yvnlrleair
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181 aeygkmpafh
241 dvellgafgd
301 flyeilrsme
361 yrkekngnek

421 sfvdvngssl

DNAJ homolog subfamily B member 11 precursor (e.g.,

Number Q9UBS4 (SEQ ID

1 mapgnlstfc 1lllyligav iagrdfykil gvprsasikd
61 pgagekfqgdl
121 prqggdrnipr
181 gpgrfgmtge
241 frikvvkhpi

301 kkgeglpnfd

ilhrsesvll hmpgplnpel
igedhgdvpy ftatprsfla

idgkaglfll gevkndiges

-continued

heeekhnlem lkkkgkeifh rlhlskakma

iytipnesfs pplrpifcci hf

NO: 10):

gaayevlsds ekrkqgydtyg eeglkdghgs
gsdiivdlev tleevyagnf vevvrnkpva
vvedecpnvk lvneertlev eiepgvrdgm
ferrgddlyt nvtislvesl vgfemdithl

nnnikgslii tfdvdfpkeq lteearegik

sagpitglrd
wgvgtftsgk

lfttsplmlg

38

hrmeilrgmy eelnemchkp
rlngfrvhit lhheeanndi
yywevhvgds wnwafgvenm

yipkptsrvg lfldceaktv

GenBank Accession
ikkayrklal glhpdrnpdd
shgdifshff gdfgfmfggt
rgapgkrken crgemrttqgl
eypfigegep hvdgepgdlr
dghkvhisrd kitrpgaklw

qllkqgsvgk vynglqgy

uncharacterized hematopoietic stem/progenitor cells protein MDS027

(also known as MDS027 hHBrkl HSPC200)

QONZ47 (SEQ

ID NO: 11)

(e.g., GenBank Accession Number

1  mrgidtpsdr kkslkmslga kwgpgldlsk strnwwvsnn ilwgpheggm svltrtaphf

61  ppkvgrrgrl fteavgrg

uncharacterized protein ALB (e.g., GenBank Accession Number
A6NBZ8 (SEQ ID NO:

mkwvtfisll
fagylggepf
vatlretyge
fhdneetflk
cllpkldelr
efaevsklvt
eccekpllek
lgmflyeyar
fkplveepgn
srnlgkvgsk
cteslvnrrp
talvelvkhk

cckssclrli

flfssaysrg
edhvklvnev
madccakgep
kylyeiarrh
degkassakqg
dltkvhtecc
shciaevend
rhpdysvvll
likgncelfe
cckhpeakrm
cfsalevdet
pkatkeqlka

tshlkasgpt

12):

virrdahkse vahrfkdlge
tefaktcvad esaencdksl
ernecflghk ddnpnlprlv
pyfyapellf fakrykaaft
rlkcaslgkf gerafkawav
hgdllecadd radlakyice
empadlpsla adfveskdvc
lrlaktyett lekccaaadp
glgeykfgna llvrytkkvp
pcaedylsvv lnglcvlhek
yvpkefnaet ftfhadictl
vmddfaafve kcckaddket

mrirerk

enfkalvlia
htlfgdklct
rpevdvmcta
eccgaadkaa
arlsqgrfpka
ngdsissklk
knyaeakdvf
hecyakvfde
gvstptlvev
tpvsdrvtke
sekergikkg

cfaeeggktc

50

100

150

200

250

300

350

400

450

500

550

600

627

igoform 3 of sushi, nidogen and EGF-like domain-containing protein 1

precursor (e.g., GenBank Accession Number Q8TERO-4

(SEQ ID NO: 13):

1 mrhgvawall vaaalglgar gvrgavalad fypfgaergd avtpkgddgg sglrplsvpf

61 pffgaehsgl yvnnngiisf lkevsgftpv afpiakdrev vaafwadvdn rragdvyyre

121 atdpamlrra tedvrhyfpe lldfnatwvf vatwyrvtff ggsssspvnt fgtvlitdgk
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181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

lsftifnyes
tttnvgvpgr
sgftgrrchl
ggqeqvengs
rcetgdhpvp
lganttlcqce
lpspcdsdpe
eyhescpyrf
cfrspevngg
lyacdrgysl
tgyegahcel
ggrcesggga
dcakelfppt
trsshglgal
igvgwalhri
sglrgeehpt
ttsgstksry
gadrrwhqggg
ggspskaatv
tevpgadahs

vhgdicfkes

-continued

ivwttgthas sggnatglgg
wafriddagv rvggcghtts
dvnecasgpc gqnggtcethgi
aveveqagyt gaacemdvdd
daclsapchn ggtcvdadgg
plgffgllce feitampenm
fnggscdahd dsytcecprg
tgrhceigkp dscasgpchn
tcedrdtdff checgagymgr
sapsrirveq phgvwseppq
erdecrahpc rnggscrnlp
ylevepesff gyhcetvsdp
alkmervees gvsiswnppn
aagraynisv fsvkrnsnnk
rhatvsgvrv sirhpealrd
eslatapthv wtrplppanl
vpngklasyt vrdllpgrry
hhprvlknrp pparlpelrl
ragptasagl enmeeapkrv
cdegpgfkgr reelacikvs

cestslkktp nrkgsksqtl

iaagagfnag
vclalrpeln
nsfrecgepag
c¢spdpelngg
yvececpegfm
ntqepdggye
fhgkhcekar
ggtefhyigk
rceqaevdegp
cleidecrsqg
gayvercpag
cfsspeggryg
gpaargmldg
ndisrpavll
qatdvdrsvd
taarvtatsa
glsviavgst
Indhsapetp
slalglpehg
rpetrlfset

eks

39

dggryfsipg
ggkciddevt
fggptcetaqg
scvdlvgnyt
gldcrervpd
mehggsylcv
phlessgper
vkedeppgfs
peevkhatlr
pelhggscgd
fvgvhecetev
yelasngshs
yavtyvssdg
artrprpveg
rftfrallpy
hvvwdaptpg
elgpghsepa
tgpprfselv
skdignvpgn

kafpvweggv

srtadmaeve
gnpsytcscl
spcedtkecgh
clcaepfkgl
dcecrnggre
chtdhnashs
nggtckeagyg
grhceiapsp
fngtrlgava
rvagylcles
dacdsspcgh
ctckvgytge
syrrtdfvdr
fevtnvtast
krytiglttl
slleayvinv
hlyiitsprd
dgrgrvsarf
csenpegngy

chhvykrvyr

igsoform 2 of peripherin (e.g., GenBank Accession Number P41219-2
(SEQ ID NO: 14):

1

61

121

181

241

301

361

421

mshhpsglra
rspragagal
gnaalrgels
grleeetrkr
vsvesqqgvgqg
nhealrgakg

leeelrglke

ttvpeveppq

gfsstsyrrt fgpppslspyg
lrlpserldf smaealngef
garggepara dqlcggelre
edaehnlvlf rkdvddatls
veveatvkpe ltaalrdira
emnesrrgiq sltcevdglr
emarhlreyq ellnvkmald

dshsrktvli ktietrngev

mitochondrial 28S ribosomal protein S22

Number P82650

1

61

121

181

241

301

maplgttvll
gspetkkptf
aakvrlkmpp
lrkasweerd
eyikvhhkty

vglyhvlhpd

(SEQ ID NO: 15):

wsllrsspgv ervefrariq
mdeevgsilt kmtglnlgkt
vleervpind vlaedkileg
rmigvyfpke grkiltpiif
edidkrgkyd llrstryfgy

ggsaggakdq aaeginlikwv

afsyssssrf sssrllgsas psssvrlgsf

latrsnekge
lrrelellgr
rlelerkies
qyesiaaknl
gtneallrgl
ieiatyrkll

vtesgkeqgrs

lgelndrfan
erdrvgverd
Imdeieflkk
geaeewyksk
releegfale
egeesrisvp

eldkssahsy

fiekvrfleq
glaedlaalk
lheeelrdlq
yadlsdaanr

aggydqagaar

vhefaslnik

(e.g., GenBank Accessgion

pwhggllgpl
fkpaigelkp
tettkyvitd
keenlrtmys
mvwy fvnnkk

fakteagkga

pesfemglpr
ptyklmtgaqg
igysiphrer
gdrhvdvlnl
idgllidgiq

yvieltlgtyq

rrfsseaaes
leeatrgave
fivvrepsgt
cfagfepdst
rdliddatnl

ealsrhsaas
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translation initiation factor EIF-2B subunit epsilon (e.g., GenBank
Accession Number Q13144 (SEQ ID NO: 16):
1 maapvvappg vvvsrankrs gagpggsggg gargaeeepp

61

121

181

241

421

481

541

601

721

kdgprvllpl
riitselyrs
mtmifkessp
rydlldchis
snlhmysavc
llgsgtvigs
ervtlkprsv
kgynpaevga
rggspamddi
lefplggmds
ismakvlmaf

d

anvalidytl efltatgvge
lgdvlrdvda kalvrsdfll
shptrchedn vvvavdsttn
icspgvaqlf tdnfdygtrd
advirrwvyp ltpeanftds
ncfitnsvig pgchigdnvv
ltsqvvvgpn itlpegsvis
agkgylwkaa gmnmeeeeel
kvignevlgt lgrgkeenis
pldssrycal llpllkawsp

ygleilaeet ilswfsqrdt

tfvfcewkaa
vygdvisnin
rvlhfgktqgg
dfvrgllvne
ttgscthsrh
ldgtylwqgv
lhppdaecede
qagnlwglkin
cdnlvleins
virnyikraa

tdkggglrkn

pplgavlvad
qikehllksk
itraleehrl
lrrfafplsl
eilgngihmh
niyrgpevsl
rvaagagihqg
ddgefsddsg
meeesesese
lkyaynislk
dhlealaaie

qqlgrfigwl

sfdrrffpis
werptslnvy
rrkleknvsv
fqgssdgvev
vtakeygarv
ghgsileenv
sllcdnaevk
adgekdkvkm
gsmdseepds
evmgvlshvy
dfflehealg

keaeeessed

estradiol 17-beta-dehydrogenase 1 (e.g., GenBank Accession Number

P14061 (SEQ ID NO: 17):
1 martvvlityg cssgiglhla vrlasdpsqgs fkvyatlrdl ktggrlweaa ralacppysl
61 etlgldvrds ksvaaarerv tegrvdvlve naglgllgpl ealgedavas vlidvnvvgty
121 rmlgaflpdm krrgsgrvlv tgsvgglmgl pfndvycask faleglcesl avlllpfgvh
181 1sliecgpvh tafmekvlgs peevldrtdi htfhrfyqyl ahskgvirea agnpeevaev
241 fltalrapkp tlryftterf lpllrmrldd psgsnyvtam hrevfgdvpa kaeagaeagg
301 gagpgaedea grsavgdpel gdppaapd
XRCCE6BP1 (e.g., GenBank Accession Number Q8N4L5 {SEQ ID NO: 18):

1 magapderrr gpaageqlqq ghvscgvipe rlaggnpgqg ffssfftcng keglrllktl

61 etsrshdlea vvpgngsetyg warkglgntw pgasgsagsl drlgimgagl ga

brain-specific angiogenesis inhibitor 1
Acceggsion Number 014514 (SEQ ID NO: 19):
1 mrggaaapgp vwilapllll 1llllgrrara

61

121

181

241

301

361

421

481

541

601

fpanasrcsw
devlrlcdps
psraacgmlc
aggpenclts
gvleegrgcn
spwesvesste
csstegrgfr
ascsggrggr
gsqrrerves

avrcprnatg

tlrnpdprry tlymkvakap
aplaflgask gflgmrrggp
rwldaclags rsshpegimg
ltgdrgghga tggwklwslw
reacgpagrt ssrogslrst
gegwgtrtrf cvessystge
drtrtcrppg fggnpcegpe
trecngpsyyg gaecqghwve
gpffggaacq gpgdeyrqgeg

lilrrcelde egiayweppt

precursor {(e.g., GenBank

aagadagpgp
vpesgpgrvy
pghdglrpra
tpcaclggea
gectrdcggy
darrreelgd
sgplregrlc
kgtkfenial
trdeflggep
tgrepephei

yircvsidyr

epcatlvagk
tygfdsfles
gppgptddfs
ggpaagplap
lgtrtrtelp
elqqfgfpap
nnsavepvhyg
cpgravdgnw
vdgkwgawas
cdednfgavi

nigmmtrehl

ffgyfsaaav
trtylgvest
veylvvgnrn
rgdvclrdav
apgvegggce
gtgdpaaeevw
awdewspwsl
newsswsacs
wgscsvtega
wketpageva

akaqrglpge
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661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1141

1501

1561

gvsevigtlv
aeenrdkwee
atdisfpmkg
lgrnttvlns
lgpwswrgcr
tllmlviiyv
fflssfcwvl
nycwlslegg
vvlpllaltw
drgeegngds
eeklklahak
gdgdifkkld
stapeaslpa
dpgepaahpg
rklghaaekd

vewersgati

eisqgdgtsys
aglagpnake
wratgdwakv
kvisvtvkpp
tvpldalrtr
svwryirser
teawgsymav
llyafvgpaa
msavlavtdr
ggsfgnghaq
gpptnfnslp
selsrageka
rsppsrqpps
pstgpstkne
kevlgpdskp

plvggdiidl

-continued

gdllstidvl
lfrlvedfvd
pedrvtvsks
prslrtplei
cledrlstfa
svilinfels
tghlrnrlir
avvlvnmvig
rsalfqgilfa
Imtdfekdvd
anvsklhlhg
ldtsyvilpt
ggppeappaq
nvatlsvssl
ekggtpnkrp

qtev

rnmteifrra
vigfrmkdlr
vistgltead
efahmyngtt
ilaglsadan
iissnalili
krflclgwgl
ilvfnklvsk
vidslegfvi
lacrsvlnkd
SPryRYgplp
atatlrpkpk
PPPPPPPPPP
errksryael

weslrkahgt

igoform 2 of ring finger and CCCH-type zinc finger

protein 2

(e.g., GenBank BAccession Number QO9HBD1-2

1 mpvgaagwte flscpicyne fdenvhkpis lgeshtvekt

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

idvlpvnfal
Ingsalsrpm
waavrargeq
hvvgllyras
ssllygdlah
dpnpdavspt
qaggcprgtn
gstettgkiv
svtenkigsp
dprtgipfev
fsprdrmnss
dvmhssvygt
qwagyhtagka
cgtigscina
iiskwgaisr
sahyverdrf
grhltlnlls
digqlgissgn

sqplpveisn

lglvgagvpd
grklvtlvne
flgpamgeea
cfkvtkrded
kshmgseiidk
wedqlenamva
ctfahsgeel
pstngisnae
pktpvsnvaa
pPaypatgyyp

PYyappppapy

slrerynsld
plvsstlpva
idsepkdvia
ssrtgyhttd
ivtdlsghrk
keielrngel
dgllngmave

asclpittsv

hgsiklsnlyg
glveeegrvr
lklvllaled
gslmglkeef
lgspesfaks
vktvvhglvd
ekyrlrnkki
nsvsglisrs
tsagpsnvgt
ppptvpagva
gpvppvpsgm
gyysvacqpp
tgsptppspl
nsnavlmdld
pvgatasqgs
hsstgdllsl
gsdytedatd
nghpvgghgk

gagnlilkth

enkhyevakk
amraarslge
gsalsrkvlv
rsyealrreh
vgeltivlgr
fignysrkgh
natvrtfpll
tdstlralet
elnsvpgkss
pecvprfvrsn
yapvydsrri
seprttvplp
fsvdfradfs
sgdvkrrvhl
atkpisvedy
elggaksnsl
tkpdrdiele
eppkakkgsl

vmsedkndfl

41

yysptpgdvg
dayqgvtdnlv
easvivvgtv
ngtcilwdet
mekatlpsvt
ggtgtrnkvm
palvvaisvg
dgitdkklke
vmvheilrre
ilaacrtatit
dfpnhsltlk
eepkysihid
pPpPagplpppp

dfekimhtrk

ptwvkkelep

nfvgilsnll
lsihklpasg
lyrnlgsfla
dvpsssappq
livgegvssl
ctlvaaflhf
ftkakgystm
ragaslwssc
vgdavkervy
gtlkrpslpe
rdkapkssfv
gmpgtrlihl
nlepappslg
rhgdmfgdln

lgpsplelrs

domain-containing

(SEQ ID NO:

¢lnklhrkac
evedlalylk
rtvtelilgh
1fvvgrlepr
dagivhiame
tgdpanlnrl
etpgpgpnsk
nkvgvnntvt
vkkvgkvgan
pfltrvpvyp
nvpesslppa
wrppmygrdd
repcghlkts
egvsgtkfee
fetgrrtkee
vpyvnavdsr
llgreanala
lsaldtdepd
gedhvileeq

kpvangkmvn

20) :
pfdgtaintd

pleggkyvas
anpgqglsanl
fpgasktsig
aglrispeqw
rphlellani
yktesmerdlr
ttagnvisvi
ggnaagpsad
phseniqyfq
smpyadhyst
iirsnslppm
ceeqgirrkpd
dhlshyspws
dpiipfsdgp
wesygneats
mggkwnslde
ggsepieeil

ktilpvtsef

Jun. 23,2011



US 2011/0151490 Al

42

hemoglobin subunit beta (e.g., GenBank Accession Number P68871

(SEQ

ID NO: 21):

1 mvhltpeeks avtalwgkvn vdevggealg rllvvypwtq rffesfgdls tpdavmgnpk

61

vkahgkkvlg afsdglahld nlkgtfatls elhcdklhvd penfrllgnv lvcvlahhfg

121 keftppvgaa ygkvvagvan alahkyh

isoform 1 of far upstream element-binding protein 1
Accesgsion Number Q96AE4-1

(SEQ ID NO:

22) :

(e.g., GenBank

1 madystvppp ssgsaggggg ggggggvnda fkdalgrarq iaakiggdag tslnsndygy

61

121

181

241

301

481

541

601

GALECTIN-3

gggkrpledg
egisrigges
dgpgnavgei
pykvggakem
igndagvriq
rgrgggnwnm
dpnmklftir
mgpynpapyn
yahyydagaq

tgappggapd

dgpdakkvap
gckigiapds
mipaskaglv
vlelirdqgg
fkpddgttpe
gppgglgefn
gtpggidyar
pgppgpaphg
bppaapagap

ysaawaeyyr

andsfgtqglp
gglperscml
igkggetikq
frevrneygs
riagitgppd
fivptgktgl
glieekiggp
bpapyapagw
tttgtngggd

Jgqaayyadts

pmhgqgsrsv
tgtpesvgsa
lgeragvkmv
riggnegidv
rcghaaeiit
iigkggetik
vnplgppvph
gnayphvwaqq
qqnpapagqv

pagmpghppa

(e.g., GenBank Accession Number P17931

mteeykvpdg mvgfiigrgg
krlldgivek grpapgfhhg
migdgpantg adkplritgd
piprfavgiv igrngemikk
dllrsvgagn pggpgpggry
sisqggsgari elgrnpppna
gphgvpgphg ppgppgpgtp
appdpakagt dpnsaawaay
dytkaweeyy kkmggavpap

Pagq

{SEQ ID NO: 23):

1 madnfslhda lsgsgnpnpg gwpgawgngp agaggypgas ypgayrgqap pgaypgqapp

61 gayhgapgay pgapapgvyp gppsgpgayp ssggpsapga ypatgpygap agplivpynl

121 plpggvvprm litilgtvkp nanrialdfq rgndvafhfn prfnennrry iventkldnn

181 wgreergsvf pfesgkpfki gvlvepdhfk vavndahllg ynhrvkklne isklgisgdi

241

lysozyme C precursor

dltsasytmi

(e.g., GenBank Accession Number P61626

(SEQ ID NO:

1 mkalivlglv llsvtvggkv fercelartl krlgmdgyrg islanwmcla kwesgyntra

61 tnynagdrst dygifqginsr ywendgktpg avnachlscs allgdniada vacakrvvrd

121 pggirawvaw rnrcgnrdvr gyvqgcegv

actin,
P68133

1

61

121

181

241

301

36l

alpha skeletal muscle (e.g., GenBank Accession Number
(SEQ ID NO: 25):

mcdedettal vedngsglvk
gskrgiltlk ypiehgiitn
mtgimfetfn vpamyvaiga
dlagrdltdy lmkiltergy
syelpdggvi tignerfrcp
meggttmypyg iadrmgkeit

kgeydeagps ivhrkef

agfagddapr avipsivgrp
wddmekiwhh tfynelrvap
vlglyasgrt tgivldsgdg
gfvttaerei vrdikekley
etlfgpsfig mesagihett

alapstmkik iiapperkys

rhggvmvgmg gkdsyvgdea
eehptlltea plnpkanrek
vthnvpiyeg yalphaimrl
valdfenema taasssslek
yngimkedid irkdlyannv

vwiggeilas lstfggmwit

24) :
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isoform M2 of pyruvate kinase isozymes ML1/M2 (e.g., GenBank

Number P14618-1 (SEQ ID NO:

1 mskphseagt afiqgtgglha

61 lkemiksgmn varlnfshgt

121 tglikgsgta evelkkgatl

181 islgvkgkga dflvteveng

241 fasfirkasd vhevrkvlge

301 ipaekvilag kmmigrenra

361 lsgetakgdy pleavrmghl

421 fkeesgaiiv ltksgrsahg

481 awaedvdlry nfamnvgkar

26) :
amadtflehm

heyhaetikn
kitldnayme
gslgskkgvn
kgknikiisk
gkpvicatgm
lareaeaaily
varyrprapi

gffkkgdvvi

crldidsppi
vrtatesfas
kcedenilwld
lpgaavdlpa
ienhegvrrf
lesmikkprp
hlglfeelrr
iavtrnpgta

vltgwrpgsg

AGR2 (e.g., GenBank Accession Number 095994 (SEQ
1 mekipvsafl llvalsytla rdttvkpgak kdtkdsrpkl

61 alyksktsnk plmiihhlde cphsgalkkv faenkeigkl

121 dggyvprimf vdpsltvrad itgrysnrly ayepadtall

tarntgiict
dpilyrpvav
vknickvvev
veekdigdlk
deileasdgi
traegsdvan
lapitsdpte
rgahlyrgif

ftntmrvvpv

ID NO: 27):

patlsrgwgd
aeqgfvllinlv

ldnmkkalkl

Accession

igpasrsvet
aldtkgpeir
gskiyvddgl
fgvegdvdmv
mvargdlgie
avldgadeim
atavgaveas
pvlckdpvge

b

gliwtgtyee
yettdkhlsp

lktel

neutrophil defensin 1 precursor (e.g., GenBank Accession Number
P59665 (SEQ ID NO: 28);
1 mrtlailaai llvalgagae plgaradeva aapeqiaadi pevvvslawd eslapkhpgs

61 rknmacycri paciagerry gtciyqgrlw afcc

myeloblastin precursor (e.g., GenBank
P24158 (SEQ ID NO: 29):
1 mahrppspal asvllallls gaaraaeivy

61 ihpsfvltaa helrdipgrl vnvvlgahnv

121 liglsspanl sasvatvglp ggdgpvphgt

181 ferphnictf vprrkagicf gdsggplicd

241 dwirstlrrv eakgrp

uncharacterized protein PSME2 (e.g.,
Q9UL46 (SEQ ID NO: 30):

makpcgvrls
slnvadltsl
lsllalvkpe
navktkveaf

elramvldlr

gearkgvevft rgnlfgeaece
rapldipipd pppkddemet
vwtlkekcil vitwighlip
gttiskyfse rgdavakask

afyaelyhii ssnlekivnp

Accegsion Number

gheagphsrp ymaslgmrgn pgshfeggtl

rtgeptgghf svaqvilnny daenklndvl

gelamgwgry gahdppagvl gelnvtvvtf

gliqgidsfv iwgecatrlfp dfftrvalyv

kgeekpsmy

flyrflpgki iylngllged 50
dkgekkevpk cgflpgnekv 100
kiedgndfgv aigekvlerv 150

ethvmdyral vherdeaayg 200

239

tubulin beta-2C chain (e.g., GenBank Accession Number
P68371 (SEQ ID NO: 31):
1 mreivhlgag gegngigakf wevisdehgi dptgtyhgds dlglerinvy yneatggkyv

GenBank Accession Number

61 pravlvdlep gtmdsvrsgp fggqifrpdnf viggsgagnn wakghytega elvdsvldvv

121 rkeaescdel ggfglthslg ggtgsgmgtl liskireeyp drimntfsvv pspkvedtvv
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241

301

361

421

epynatlsvh glventdety
rfpgglnadl rklavnmvpf
aacdprhgry ltvaavfrgr
lkmsatfign staigelfkr

eyqgygdata eeegefeeea

-continued
cidnealydi cfrtlklttp tygdlnhlvs atmsgvttcl

44

prlhffmpgf apltsrgsqq yraltvpelt ggmfdaknmm

memkevdegm lnvgnknssy fvewipnnvk tavedipprg

isegftamfr rkaflhwytg egmdemefte aesnmndlvs

eeeva

thiosulfate sulfurtransferase (e.g., GenBank Accession Number
Q16762 (SEQ ID NO: 32):
1 mvhgvlyral vstkwlaesi rtgklgpglr

6l

121

181

241

heat shock 70 kDa protein 1

ieecrdtasp yemmlpseag
hrtvsvlngg frnwlkeghp
dsrsqgrflg tepepdavgl

sgpliatcerk gvtachvala

P08107 (SEQ ID NO: 33):
1 makaaaigid lgttyscvgv fghgkveiia

61

121

181

241

301

361

421

481

541

601

Inpgntvfda krligrkfgd
smvltkmkel aeaylgypvt
iaygldrtgk gernvlifdl
fveefkrkhk kdisgnkrav
rfeelcsdlf rstlepveka
ksinpdeava ygaavqaail
ptkgtgiftt ysdngpgvli
dangilnvta tdkstgkank
alesyafnmk savedeglkg

gvenpiisgl yqgaggpgpg

faeyvgrlgi
vtsepsrpep
dsghirgavn

aylegkpdva

pvvgsdmkhw
navitvpayf
gggtfdvsil
rrlrtacera
lrdakldkag
mgdksenvqgd
gvyegeramt
ititndkgrl
kiseadkkkv

gfgaqgpkgy

vldaswyspg trearkeyle rhvpgasffd

snhthvvvyd
avfkatldrs
mpfmdflted

vydgswsewf

ndggnrttps
pfgvindgdk
ndsgrgatkd
tiddgifevk
krtlssstqga
ihdlvlvggs
111lldvapls
kdnnllgrfe
skeeiermvq
ldkcgevisw

sgsgptieev

gehlgsfyap
llktyeqvle
gfekgpeelr

rrappesrvs

(e.g., GenBank Accession Number

yvaftdterl
pkvgvsykge
agviaglnvl
atagdthlgg
sleidslfeg
tripkvgkll
lgletaggvm
lsgippaprg
eaekykaede
ldantlaekd

d

Ig kappa chain V-III region sie (e.g., GenBank Accession
Number P01620 (SEQ ID NO:
1 eivitgspgt leslspgerat lscrasqsys nsylawyggk pggaprlliy gassratgip

34)

61 drfsgsgsgt dftltisrle pddfavyyeq qygsspatfg ggskveikr

rvwwmfrvig
nleskrfglyv
alfgtkkvdl

qgkseka

igdaakngva
tkafypeeis
riineptaaa
edfdnrlvnh
idfytsitra
gdffngrdln
talikrnsti
vpgievtfdi
vgrervsakn

efehkrkele

macrophage migration inhibitory factor (e.g., GenBank Accession
Number P14174 (SEQ ID NO:
1 mpmfivntnv prasvpdgfl seltqglaga tgkppdyiav hvvpdglmaf ggssepcalc

35):

61 slhesigkigg agnrsyskll cgllaerlri spdrvyinyy dmnaanvgwn nstfa

igoform 1 of ATP synthase subunit D, mitochondrial

Accession Number 075947-1
1 magrklalkt idwvafaeii pgngkaiass lkswnetlts rlaalpenpp aidwayykan

(SEQ ID NO:

36) :

(e.g., GenBank

61 vakaglvddf ekkfnalkvp vpedkytagv daeekedvks caewvslska riveyekeme

121 kmknlipfdg mtiedlneaf petkldkkky pywphgpien 1

Jun. 23,2011



US 2011/0151490 Al Jun. 23,2011
45

uncharacterized protein ENSP00000374051 (e.g., GenBank Accession
Number A6NGM3 (SEQ ID NO: 37):

mvvdknkrlt kggkkgakkk vvdpfskkdw ydvnapamfn irnigktlvt 50
rtggtkiasd grvfevslad lgndevafrk fklitedvqg kncltnfhgv 100
dltsdkmesm vkkwgtmiea hvdvkttdgy llrlfevgft kkrnngirkt 150
syaghgqvlt sqgirkkmmei mtrevgtndl kevvnklipd sigkdvekac 200
gsiyplhdvi vrkvkmlkkp kfelgklmel hgegcssgka tgdetgvkve 250
radgyelpvq esv 263

igocitrate dehydrogenase [NADP] cytoplasmic (e.g., GenBank Accession
Number 075874 (SEQ ID NO: 38):
1 mskkisggsv vemggdemtr iiwelikekl ifpyveldlh sydlgienrd atndgvtkda
61 aeaikkhnvg vkcatitpde krveefklkq mwkspngtir nilggtvfre aiickniprl
121 vsgwvkpiii grhaygdgyr atdfvvpgpg kveitytpsd gtgkvtylvh nfeegggvam
181 gmyngdksie dfahssfgma lskgwplyls tkntilkkyd grfkdifgei ydkgyksgfe
241 agkiwyehrl iddmvagamk seggfiwack nydgdvgsds vaggygslgm mtsvlvepdg

301 ktveaeaahg tvtrhyrmyqg kggetstnpi asifawtrgl ahrakldnnk elaffanale

361 evsietieag fmtkdlaaci kglpnvgrsd ylntfefmdk lgenlkikla gakl

hemoglobin subunit delta (e.g., GenBank Accession Number P02042

(SEQ ID NO: 39):
1 mvhltpeekt avnalwgkvn vdavggealg rllvvypwtq rffesfgdls spdavmgnpk
61 vkahgkkvlg afsdglahld nlkgtfsgls elhcdklhvd penfrllgnv lvecvlarnfg

121 keftpagmgaa ygkvvagvan alahkyh

isoform 1 of splicing factor, arginine/serine-rich 7 (e.g., GenBank
Accession Number Q16629-1 (SEQ ID NO: 40):
1 msrygrygge tkvyvgnlgt gagkgelera fsyygplrtv wiarnppgfa fvefedprda
61 edavrgldgk vicgsrvrve lstgmprrsr fdrpparrpf dpndrcyecg ekghyaydch

121 rysrrrrsrs rsrshsrsrg rrysrsrsrs rgrrsrsasp rrsrsislrr srsaslrrsr

181 sgsikgsryf gspsrsrsrs rsisrprssr sksrspspkr srspsgsprr saspermd

isoform 1 of mRNA-capping enzyme (e.g., GenBank Accession Number
060942-1 (SEQ ID NO: 41):
1 mahnkipprw lncprrggpv agrilplktm lgprydsgva eenrfhpsml snylkslkvk
61 mgllvdltnt srfydrndie kegikyiklq ckghgecptt entetfirlc erfnernppe
121 1ligvhethgf nrtgflicaf lvekmdwsie aavatfagar ppgiykgdyl kelfrrygdi
181 eeappppllp dwcfeddede dededgkkes epgssasfgk rrkerlklga iflegvtvky
241 vtqgvttgpkl gevagkchgf cgwegsgfpg agpvsmdkgn iklldlkpyk vswkadgtry
301 mmlidgtnev fmidrdnsvf hvenlefpfr kdlrmhlsnt lldgemiidr vnggavpryl
361 iydiikfnsq pvgdedfnvr lgciereiis prhekmktgl idktgepfsv rnkpffdict
421 sgrkllegnfa kevshemdgl ifgptgkykp greddilkwk ppslnsvdfr lkitrmggeg

481 1lpgnvglly vggyerpfaqg ikvtkelkqgy dnkiieckfe nnswvEmrgr tdksfpnayn

541 tamavensis npvtkemlfe fidrctaasq ggkrkhhldp dtelmppppp krprplt
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LON protease homolog, mitochondrial precursor

Number
1

61

121

181

241

301

421

481

541

721

781

841

901

signal
Number
1
61
121
181

241

301

igoform long of galectin-9

P36776 (SEQ ID NO: 42):
maastgyvrl wgaarcwvlr rpmlaaaggr vptaagawll

igggwrgfwe

fphlpliait

sldeiyhtgt

rgkkeaedel

rdiialnply

kalsllkkef

frerlkelvv

aragavleed

nreyfrfsvg

gdpssallel

yvageklaia

rksaykivsg

etslrrpgdk

hlhvpegatp

aakragvtei

assrgggafs ggedasegga

rnpviprfik iievknkklv

fagihemgdl gdklrmivmg

sarhpaelam eptpelpaev

resvlgmmga ggrvvdnpiy

elsklggrlg reveekikgt

pkhvmdvvde elsklglldn

hygmedvkkr ilefiavsgl

gmtdvaeikg hrrtyvgamp

ldpegnanfl dhyldvpvdl

erylvpgara lcgldeskak

eaesvevtpe nlgdfvgkpv

dakgdkdgsl evtgglgevm

kdgpsageti vtallslamg

vlpaenkkdf ydlaafiteg

eegaggaggs

ellrrkvrla

hrrvhisrgl

Imvevenvvh

lsdmgaaltg

hrkyllgeql

hssefnvtrn

rgstqgkile

gkiiqelkkt

skvlfictan

lssdvltlli

ftvermydvt

kesariaytf

rpvrgnlamt

levhfvehyr

46

(e.g., GenBank Accession

rggrtcdasp pwalwgrgpa

agagegpvit altpmtipdv

agpyvgvilkr ddsnesdvve

evepeepeae nkhkprrksk

edfgvteevk altaeivkti

aeshelgdvl eetnipkrly

kiikkelgle kddkdaieek

yldwltsipw gkysnenldl

fygppgvgkt siarsiaral

ktenplilid evdkigrgyq

vtdtipeplr drmeminvsg

kgycresgvr nlgkgvekvl

ppgvvmglaw tamggstlfv

araflmghap andylvtshi

gevsltgkil pvggikekti

eifdiafpde gaealaver

recognition particle 54 kDa protein (e.g., GenBank Accession
P61011 (SEQ ID NO: 43):

mvladlgrki
dleemasgln
layyygrkgw
nenfeiiivd
dvasvivtkl
eglidkvnel
skgnegesma

ltgytkfagm

gsmmrgfgggy

(SEQ ID NO: 44):
1 mafsgsqgapy lspavpfsgt iggglgdglg

61

121

181

241

301

hfnprfedgyg
qyfthrvpfhr
bpgvwpanpa
illsgtvlps

vrggsfesvwi

tsalrslsna tiineevlna
krkmighavf kelvklvdpg
ktclicadtf ragafdglkg
tsgrhkgeds lfeemlgvan
dghakgggal savaatkspi
klddnealie klkhggftlr
rlkklmtimd smndgeldst
vkkmggikgl fkggdmsknv

aagnmkgmmg fnnm

yvventrgng swgpeerkth
vdtisvngsv glsyisfgnp
pitgtvihtv gsapggqmfst
agrfhinles gnhiafhlnp

lceahclkva vdgghlfeyy

mlkevctall
vkawtptkgk
natkaripfy
aigpdnivyv
ifigtgehid
dmyegfgnim
dgakviskgp

sgsgmaklng

itvngtvlss
mpfgkgmpfd
rtvpvgpafs
paippmmyph
rfdenavvrn

hrlrnlptin

eadvniklvk glrenvksai
gnvimfvglg gsgktttcsk
gsytemdpvi iasegvekfk
mdasiggace aqakafkdkv
dfepfktgpf iskllgmgdi
kmgpfsgilg mipgfgtdfm
grigrvargs gvstrdvgel

gmakmmdprv lhhmggmagl

(e.g., GenBank Accession Number 000182-1

sgtrfavnfq tgfsgndiaf
leflvgessdf kvmvngilfv
tvpfsgpvef pprprgrrgk
paypmpfitt ilgglypsks
tgidnswgse erslprkmpf

rlevggdigl thvgt
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integrin-linked protein kinase (e.g., GenBank Accession Number Q13418
(SEQ ID NO: 45):

1

61

121

181

241

301

421

mddiftgcre

nvmnrgddtp

angalvsicn

tlnkhsgidf

rlrifshpnv

margmaflht

lgkkpedtnr

vcklmkicmn

gnavavrlwl dntendlngg

lhlaashghr divgkllgyk

kygempvdka kaplrellre

kglnfltkln enhsgelwkg

lpvlgacgsp paphptlith

lepliprhal nsrsvmided

rsadmwsfav llwelvtrev

edpakrpkfd mivpilekmg

ddhgfsplhw

adinavnehg

raekmggnln

rwggndivvk

vmpygslynv

mtarismadv

pfadlsnmei

dk

acregrsavv

nvplhyacfw

ripykdtfwk

vlkvrdwstr

lhegtnfvvd

kfsfgcpgrm

gmkvaleglr

emlimrgari

ggdgvaedlv

gttrtrprng

ksrdfneecp

gsqgavkfald

yapawvapea

ptippgisph

bifunctional aminoacyl-tRNA synthetase (e.g., GenBank Accession Number

P07814
1

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

(SEQ ID NO:
matlsltvns

vattaglygs
dlevwatlky
kgdvgkfvel
pekekedfek
aeregriesk
igphprtgnk
weysrlnlnn
srsvvnmewd
lkpvwyspkv
ykkttkvtwl
lkdlkkgdii
veatknetsa
vkqllslkae
kaekspkaki
akvlfdkvas
kdkkkkeken
eenladwysq
fvsgsaleke
piklngwenv
laipvvkgrk
ipgekafayq
ealiakendy
avrrdtgekl
kivgipfege

pakyytlfgr

46) :
gdpplgalla vehvkddvsi

nlmehteidh wlefsatkls
naawgeqlkq kkapvhvkrw
pgaemgkvtv rfppeasgyl
viledvamlh ikpdgftyts
hrknpieknl cmweemkkgs
ynvyptydfa cpivdsiegv
tvlskrkltw fvneglvdgw
kiwafnkkvi dpvapryval
fiegadaetf segemvtfin
aetthalpip vievtyehli
glgrrgffic dgpyepvspy
pfkerptpsl nnnecttseds
vkektggeyk pgnppaeigq
neavecllsl kagykektgk
ggevvrklkt ekapkdgvdi
ksekgnkpgk andggrkdps
vitksemiey hdisgeyilr
kthvadfape vawvtrsgkt
vrwefkhpgp flrtreflwq
tekekfaggd ytttieafis
nswglttrti gvmtmvhgdn
rrrllsvnir vradlrdnys
tvaeneaetk lgailedigv
idcedwikkt tardgdlepg

sy

sveegkenil
scdsftstin
fgfleaggaf
highakaall
dhfetimkya
gfghscelra
thalrtteyh
ddpriptvry
lkkevipvnv
wgnlnitkih
tkpvlgkded
sckeapevli
lvlynrvavg
nissnssasi
eyipgappls
avgellglka
kngggglsss
pwayaiweai
elaepiairp
eghsafatme
asgraiqggt
mglvlpprva
pgwkinhwel
tlftrasedl

apsmgakslc

hvsenviftd
elnhclslrt
gsvgtkwdvs
nghyqgvnfkg
ekligegkay
kidmssnnge
drdeqgfywii
virrgmtveg
peageemkev
knadgkiisl
fkagyvnknsk
yipdghtkem
gdvvrelkak
leskslydev
gssdssptrn
aqyksligvey
gagegqgpkk
kdffdaeikk
tsetvmypay
eaaeevlgil
shhlggnfsk
cvgvviipeg
kgvpirlevg
kthmvvantm

ipfkplecelq

vnsilrylar
ylvgnslsla
ttkarvapek
klimrfddtn
vddtpaegmk
mrdptlyrck
ealgirkpyi
lkgfiaaqgs
akhpknpevy
dakfnlenkd
heelmlgdpe
ptegskektk
kapkedvdaa
aaggevvrkl
sepagletpe
kpvsatgaed
gtrlgleakk
lgvencyfpm
akwvgshrdl
dlyaqgvyeel
mfeiviedpk
itnalseedk
prdmkscqfv
edfgkildsy

pgakcvegkn
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isoform 1 of zinec finger protein 207 (e.g., GenBank Accession Number
043670-1 (SEQ ID NO: 47):
1 wmgrkkkkglk pwewycnrdf ddekilighg kakhfkchic hkklytgpgl aihemgvhke
61 tidavpnaip grtdieleiy gmegipekdm derrrllegk tgesgkkkgqg ddsdeydddd
121 saastsfiqpq pvqpqqgyip pmaqpglppv pgapgmppgi pplmpgvppl mpgmppvmpg
181 mppgmmpmgg mmppgpgipp lmpgmppgmp ppvprpgipp mtgagavsap gilnrppapt
241 atvpapgppv tkplfpsagg mgtpvtssst assnseslsa sskalfpsta gagaavggpv
301 gtdfkplnst pattteppkp tfpaytgsta sttsttnsta akpaasitsk patltttsat
361 sklihpdedi sleerraqlp kygrnlprpg gqapignppvg piggmmppgp gipddaggmrp

421 pmpphggygg hhggmpgylp gamppygqgp pmvppyqggp prppmgmrpp vmsqggry

inorganic pyrophosphatase (e.g., GenBank Accession Number Q15181
(SEQ ID NO: 48):
1 msgfsteera apfsleyrvf lknekgqyis pfhdipiyad kdvfhmvvev prwsnakmei
61 atkdplnpik qdvkkgklry vanlfpykgy iwnygaipgt wedpghndkh tgccgdndpi
121 dvceigskve argeiigvkv lgilamideg etdwkviain vddpdaanyn dindvkrlkp

181 gyleatvdwf rrykvpdgkp enefafnaef kdkdfaidii ksthdhwkal vtkktngkgi

241 scmnttlses pfkedpdaar aivdalpppe esactvptdv dkwfhhgkn

calponin-2 (e.g., GenBank Accession Number Q99439 (SEQ ID NO: 49):
1 msstgfnkgp syglsaevkn rllskydpgk eaelrtwieg ltglsigpdf gkglkdgtil

61 ctlmnklogpyg svpkinrsmg nwhglenlsn fikamvsygm npvdlfeand lfesgnmtgv
121 qgvsllalagk aktkglgsgv digvkysekq ernfddatmk aggeviglgm gtnkcasgsg
181 mtaygtrrhl ydpknhilpp mdhstislgm gtnkcasqvg mtapgtrrhi ydtklgtdke
241 dnssmslgmg ytggangsgg viglgrgiyd pkyepggtva dgapsgtgde pdpgevpeyp

301 pyydeeagy

isoform 1 of muscleblind-like protein 3 (e.g., GenBank Accession
Number QO9NUKO-1 (SEQ ID NO: 50):
1 mtavnvalir dtkwltleve refqrgtcesr adadckfahp prvchvengr vvacfdslkg
61 rctrenckyl hppphlktgl eingrnnliq gktasamfag gmglmlgnag msslgsfpmt
121 psipanppma fnpyiphpgm glvpaelvpn tpvlipgnpp lampgavgpk lmrsdklevce
181 refgrgnctr gendcryahp tdasmieasd ntvticmdyi kgresrekck yfhppahlga

241 rlkaahhgmn hsaasamalg pgtlglipkr salekpngat pvinptvfhe ggaltnlglp

301 gpafipagpi lcmapasniv pmmhgatptt vsaattpats vpfaapttgn glkf

cathepsin G precursor (e.g., GenBank Accession Number P08311
(SEQ ID NO: 51):
1 mgplllllaf llptgaeage iiggresrph srpymaylqi gspaggsrcg gflvredfvl
61 taahcwgsni nvtlgahnig rrentgghit arrairhpgy ngrtigndim llglsrrvrr
121 nrnvnpvalp rageglrpgt letvagwgrv smrrgtdtlr evqlrvgrdr gelrifgsyd

181 prrgicvgdr rerkaafkgd sggpllennv ahgivsygks sgvppevitr vesflpwirt

241 tmrsfklldg metpl
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zinc finger and BTB domain-containing protein 34 (e.g., GenBank
Accession Number Q8NCN2 (SEQ ID NO: 52):
1 mevemdsssf igfdvpeyss tvlsglnelr lggklediiv higggpfrah kavlaasspy

61 frdhsalstm sglsisvikn pnvfeqllsf cytgrmslgl kdvvsfltaa sflgmgevid

121 ketgilesih skisvgdvds vtvgaeenpe srngvkdssf fanpveispp yesqgrgpta

181 ssdlrmettp skalrsrlge eghsdrgssg syseyeigie gdheqgdllv resgitevkv

241 kmeksdrpsc sdssslgddg yhtemvdgeq vvavnvgsyg svlghaysys daasgptnvs

301 eafgslsnss psrsmlscfr ggrargkral svhlhsdlgg lvggsdseam mnnpgyessp

361 rersarghwy pynerliciy cgksfngkgs ldrhmrlhmg icpfvckfeg kkytrkdgle

421 yhirghtddk pfrceicgke fpfggtlngh lrknhpgvae vrsriesper tdvyvegkle

431 ndasasemgl dsrmeihtvs dapd

adenine phosphoribosyltransferase (e.g., GenBank Accession

Number P07741 (SEQ ID NO:
lmadselglve grirsfpdfp

6liagldsrgfl fgpslagelg

121grvvvvddll atggtmnaac

40S ribosomal protein S9
(SEQ ID NO: 54):
lmpvarswvcr ktyvtprrpf
611ltldekdprr lfegnallrr
121ksihharvli rgrhirvrkq

181ggggagagdd eeed

53):
tpgvvirdis pvlkdpasfr aaigllarhl kathggridy

lgevlirkrg klpgptlwas ysleygkael eigkdalepg

ellgrlqaev lecvslvelt slkgreklap vpffsllgye

(e.g., GenBank Accession Number P46781
eksrldgelk ligeyglrnk revwrvkftl akirkaarel
lvrigvldeg kmkldyilgl kiedflerrl qtqvfklgla

vvnipsfivr ldsgkhidfs lrspygggrp grvkrknakk

TALIN-1 (e.g., GenBank Accession Number Q9Y490 (SEQ ID NO: 55):
1 mvalslkisi gnvvktmgfe pstmvydacr iireripeap agppsdfglf lsdddpkkgi

61 wleagkaldy ymlrngdtme yrkkgrplki rmldgtvkti mvddsktvtd mlmticarig

121 itnhdeyslv relmeekkee itgtlrkdkt llrdekkmek lkgklhtdde lnwldhgrtl

181 reqgveehet 1lllrrkffys dgnvdsrdpv glnllyvgar ddilngshpv sfdkacefag

241 fgegigfgph negkhkagfl dlkdflpkey vkgkgerkif gahknecggms eieakvryvk

301 larslktygv sfflvkekmk gknklvprll gitkecvmrv dektkevige wnltnikrwa

361 aspkeftldf gdyqdgyysv gttegeqgiag liagyidiil kkkkskdhfg legdeestml

421 edsvspkkst vlgggynrvyg kvehgsvalp aimrsgasgp enfqvgsmpp agggitsggm

481 hrghmpplts aqgaltgtin ssmgavgaaq atlddfdtlp plggdaaska wrknkmdesk

541 heihsgvdail tagtasvvnl tagdpaetdy tavgcavtti ssnltemsrg vkllaalled

601 eggsgrpllg aakglagays ellrsagpas aeprgnllga agnvgqasge llggigesdt

661 dphfgdalmg lakavasaaa alvlkaksva grtedsglgt gviaaatgca lstsglvact

721 kvvaptissp vegeqlveag rlvakavege vsasgaated ggqllrgvgaa atavtgalne

781 llghvkahat gagpagrydq atdtiltvte nifssmgdag emvrgarila gatsdlvnai

Jun. 23,2011



US 2011/0151490 Al

841 kadaegesdl ensrkllsaa
901 tnaaagnaik kklvgrleha
961 eqipllvggv rgsgaqpdsp
1021 sqgeaknlgta laelrtaagk
1081 getmeketgd lgnstkavss
1141 ltsdpavgai vldtasdvld
1201 sclpggrdvd nalravgdas
1261 rgtpgdlara sgrfgqdfst
1321 alstdpaapn lksqlaaaar
1381 vgpindmsyf gcldsvmens
1441 aqaaylvgvs dpnsgagddg
1501 htsalenser lasarttnpt
1561 ataplleavd nlsafasnpe
1621 avnprdppsw svlaghsrtv
1681 aavsqqlapr egisgealht
1741 1tlaavgaas ktlshpgoma
1801 gmmteavedl tttlneaasa
1861 akaiavtvge mvtksntspe
1921 gelghgcaal vtkagalgcs
1981 aasavsgiia dldttimfat
2041 geklagaaqgs svatitrlad
2101 aagkvgddpa vvwglknsakv
2161 cspeppakts tpedfirmtk
2221 eaayhpevap dvrlralhyg
2281 teligaaeam kgtewvdped
2341 feegileaak siaaatsalv
2401 aaatnnlcea anaavqghas
2461 navkrasdnl vkaagkaaaf

2521 klagirgggy kflpselrde

-continued
kiladatakm veaakgaaah pdseeqgqgrl

akgqaaasatqg
gaglaliaas
ageacgplem
aiagllgeva
kasslieeak
krllsdslpp
fleagvemag
avtdsingli
kvlgeamtgi
lveptgfara
akrgfvgsak
fesipagisp
sdsikklits
gmltavgeis
lldgtktlae
agvvggmvds
elgplanglt
psdaytkkel
agtlnregte
vvklgaaslg
mvtnvtsllk
gitmatakav
recangylel
ptviaenell
kaasaagrel
geklissakg
eegenetvvy

h

tiaaaghaas
gsflgpggkm
dsalsvvgnl
ggnenyagia
kaaghpgdpe
stgtfgeaqgs
gapsgedrag
tmetqqapgq
sgnakngnlp
ngaigmacgs
evanstanlv
egraamepiv
mrdkapggle
hlieplanaa
salgllytak
itgainglde
sdygrlasea
iecarrvsek
tfadhregil
aedpetqvvl
tvkavedeat
aagnscrged
ldhvlltlgk
gaaaaieaaa
vaggkvgaip
vaastagllv

kekmvggiaqg

leucine-rich repeat-containing protein 59 (e.g.,

Acceggion Number Q96AG4 (SEQ ID NO:
Imtkagskggn lrdkldgnel dlslsdlnev pvkelaalpk

611thlvkldls knklgglpad fgrlvnlghl dllnnklvtl
121dpvlakvagd cldekgckge ankvlghmka vgadgererg
18leagerelrkr ekaeekerrr keydalkaak regekkpkke

241lhtrswavlkl 111111fgva gglvacrvte lgggplctsv

3011lgtdsqq

56) :

atildlscnk
pvsfaglknl
rrlevereae
angapksksg

nt iydnavqgyg

50

tpkasagpgp
vaaakasvpt
ekdlgevkaa
ardvagglrs
sqqrlagvak
rlneaaagln
vvsnlkgism
kecdnalrel
efgdaistas
lgepgctgaqg
ktikaldgaf
isaktmlesa
cetaiaalns
raeasqlghk
eaggnpkgaa
gpmgepegsf
kpaavaaene
vshvlaalga
ktakvlvedt
inavkdvaka
kgtraleatt
viatanlsrr
pspelkgglt
kkleqlkpra
analddggws
ackvkadgds

iiaageemlr

GenBank

reaaeglrma
1llvgsckava
igdgasamgl
ardgklkplp
lagaargvaa
avtgalnrcv
gaatelvgas
gssklllaak
etvrellenp
kalcgfteaa
vlsaativak
teenragera
ggligtaral
clrdldgasl
vsgqmagyfep
htgealeeav
vdygttmvrt
eigshikhrv
gnrgtgacit
kvlvgnaags
lgdlisatka
ehirgelavf
aiadmlrack
ghskrvagsv
kpkeadesln
qglisaarmv
eamkrlgaag

kereleeark

lttlpsdfcg
kwldlkdnpl
kkreakqrak
srprkppprk

lrrheilqwv
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ATP synthase subunit alpha, mitochondrial precursor (e.g.,
GenBank Accession Number P25705 (SEQ ID NO: 57):
lmlsvrvaaav vralprragl vsrnalgssf iaarnfhasn thlgktgtae mssileeril
6lgadtsvdlee tgrvlsigdg iarvhglrnv gaeemvefss glkgmslnle pdnvgvvvig
121ndklikegdi vkrtgaivdv pvgeellgrv vdalgnaidg kgpigsktrr rvglkapgii
181prisvrepmg tgikavdslv pigrggqreli igdrgtgkts iaidtiingk rfndgsdekk
241klyciyvaig gkrstvaqlv krltdadamk ytivvsatas daaplqylap ysgcsmgeyf
30lrdngkhalii yddlskgava yrqmslllrr ppgreaypgd vfylhsrlle raakmndafg
36lggsltalpvi etgagdvsay iptnvisitd ggifletelf ykgirpainv glsysrvgsa
42lagtramkgva gtmklelaqy revaafaqfg sdldaatggl lsrgvrltel lkgggyspma

481ieeqgvaviya gvrgyldkle pskitkfena flshvvsghg allgtiradg kisegsdakl

541keivtnflag fea

isoform 7 of protein transport protein SEC31A (e.g.,
GenBank Accession Number 094979-7 (SEQ ID NO: 58):
1 mklkevdrta mgawspagnh piylatgtsa ggldatfstn asleifeldl sdpsldmksc
61 atfssshryh kliwgpykmd skgdvsgvli aggengniil ydpskiiagd kevviagndk
121 htgpvraldv nifgtnlvas ganeseiyiw dlnnfatpmt pgaktqgpped isciawnrgv
181 ghilasasps gratvwdlrk nepiikvsdh snrmhcsgla whpdvatgmv laseddrlpv
241 igmwdlrfas splrvlenha rgilaiawsm adpelllscg kdakilcsnp ntgevlyelp
301 tntgwefdiq weprnpavls aasfdgrisv ysimggstdg lrgkgvdkls ssfgnldpfg
361 tggplpplgi pggtaghsiv lplkkppkwi rrpvgasfsf ggklvtfenv rmpshggaeq
421 gqqqghhviis gvvtekefls rsdglggavg sqgfinycgk kidasqgtefe knvwsflkvn
481 feddsrgkyl ellgyrkedl gkkialalnk vdganvalkd sdgvagsdge espaaeceqll
541 gehikeekee seflpssggt fnisvsgdid glitqalltg nfesavdlcl hdnrmadaii
601 laiagggell artgkkyfak sgskitrlit avvmknwkeil vescdlknwr ealaavltya
661 kpdefsaled llgtrleneg dsllgtgacl cyicagnvek lvacwtkagqd gshplslgdl
721 iekvvilrka vgltgamdts tvgvllaakm sgyanllaaq gsiaaalafl pdntngpnim
781 gqlrdrlcraqg gepvaghesp kipyekddqlp kyrpgpvagh hqmprvqtqq yyphgenppp
841 pgfimhgnvn pnaagglpts pghmhtgvpp ypdedpydpa dpypfgtggs amyrpgdpva
901 pptsnaypnt pyissassyt ggsglyaagh gassptsspa tsfppppssg asfghggpga
961 ppsssayalp pgttgtlpaa selpasgrtg pgngwndppa lnrvpkkkkm penfmppvpi
1021 tspimnplgd pgsaqmlggqp sapvplssgs sfpgphlpgg gpfhgvgapl ggtgmppsfs
1081 kpniegapga pigntfghvg slptkkitkk pipdehlilk ttfedligrc lssatdpgtk
1141 rklddaskrl eflydklreg tlsptitsgl hniarsietr nysegltmht hivstsnfse

1201 tsafmpvlkv vitganklgv

dihydroxyacetone kinase (e.g., GenBank Accession Number Q3LXA3
(SEQ ID NO: 59):
1 mtekklvnsv agcaddalag lvacnpnlgl lgghrvalrs dldslkgrva llsgggsghe

61 pahagfigkg mltgviagav ftspavgsil aairavagag tvgtallvkn ytgdrlnfgl
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-continued
12lareqaraegi pvemvvigdd saftvlkkag rrglcgtvli hkvagalaea gvgleeiakq

181vnvvtkamgt lgvslsscsv pgskptfels adevelglgi hgeagvrrik matadeivkl
241mldhmtnttn ashvpvgpgs svvmmvnnlg glsflelgii adatvrsleg rgvkiaralv
301gtfmsalemp gisltlllvd epllklidae ttaaawpnva avsitgrkrs rvapaepgea
36lpdstaaggsa skrmalvler vestllglee hlnaldraag dgdegtthsr aaraigewlk
421egpppaspaq llsklsvlll ekmggssgal yglfltaaaq plkaktslpa wsaamdagle
48lamgkygkaap gdrtmldslv aaggelgawk spgadllgvl tkavksaeaa aeatknmeag

54lagrasyissa rlegpdpgav aaaailrail evlgs

similar to heterogeneous nuclear ribonucleoproteins C1/C2 (HNRNP C1/HNRNP

C2). ISOFORM 4 ENSEMBL Accession Number ENST0000342709 (SEQ ID NO: 60) (see
also, GenBank Accession No.: NM 004500.3 and UNIPARC Accessicn Number
IPI0O0B868835) :
masnvtnktdprsmnsrvfignlntlvvkksdveaifskygkivgesvhkgfaffgyvnernaraavagedgrmiagqg
vldinlaaepkvnrgkagykrsaaemygssfdldedfgrdyydrmysyparvpppppiaraaikreltgikgkvdsfl

enlekiekegskgavemnnvkseeegssssvkkdetnvkmeseggaddsaeegdllddddnedggmtaws

18 kDa protein UNIPARC Accession Number IPI00796554 (SEQ ID NO: 61):
marsrtsssp alsgetevgg grkaiiifvp vpqlksfgki gvrlvrelek kfsgkhvvii

agrrilpkpt gksrtknkgk cprsrtltav hdafledlvi pseivgkrip vkldssrlik

vhldkaggnn vehkvetfsg vykkltgkdv nfefpefqgl

cold agglutinin FS-1 L-chain (e.g., GenBank Accession Number A2NB45:
(SEQ ID NO: 62)

divmtgspls lpvtpgepas iscrssgsll hsngfnylhw ylgkpgqspr 50
lliylgsnra sgvpdrfsgs gsgtdftlki srveaddvgi yycemgalgsp 100
ytfgggtkle ikr 113

isoform 1 of heterogenecus nuclear ribonucleoprotein do0 (e.g.,
GenBank Accession Number Q14103-1 (SEQ ID NO: 63):
lmseeqfggdg aaaaataavyg gsagedegam vaatqgaaaa agsgadtggg tasggteggs
6laesegakida skneedeghs nssprhseaa tagreewkmf igglswdttk kdlkdyfskf
121gevvdetlkl dpitgrsrgf gfvlfkeses vdkvmdgkeh klngkvidpk rakamktkep
181vkkifvggls pdtpeekire yfggfgeves ielpmdnktn krrgfcfitf keeepvkkim

241ekkyhnvgls kceikvamsk eqgydddqawy srggfagrar grgggpsqnv nggysnywng

301lgygnygynsq gyggyggydy tgynnyygyg dysngdsgyg kvsrrgghgn sykpy

DAZAPL/MEF2D fusion protein (e.g., GenBank Accession Number
QSIRN2 (SEQ ID NO: 64):
1mnnsgadeig klfvggldws ttgetlrsyf sqygevvdev imkdkttngs rgfgfvkfkd
6lpncvgtvlas rphtldgrni dpkpetprgm gpertrpkeg wgkgprsdns ksnkifvggi
121phncgetelr eyfkkfgvvt evvmiydaek grprgngyvs araspgllpv angnslnkvi

181paksppppth stglgapsrk pdlrvitsga gkglmhhlte dhldlnnagr lgvegsthsl
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-continued
241ttpvvsvatp sllsqgglpfs smptayntdy gltsaelssl pafsspggls lgnvtawqgp

53

301q9pqgpqdpd PPI99PPIPd dPIPIIPdap dappddqshl vpvslsnlip gsplphvgaa

361ltvtthphis iksepvspsr erspappppa vipaarpepg dglsspaggs yetgdrddgr

421gdfgptlgll rpapepeaeg savkrmrldt wtlk

POTE2 (e.g., GenBank Accession Number

1 mvvevdsmpa assvkkpfgl

61 mgkwchhefp cergsgksnv
121 gdyddsafme pryhvrgedl
181 sangnsevvk llldrrecgln
241 ttlhyaiyne dklmakalll
301 ldrygrtali lavecegsasi
361 kekgmlkiss ensnpegelk
421 khesnnvgll enltngvtag
481 kgqmpkyssen snpeqgdlklt
541 emkkhgsthv gfpenltnga
601 kgfceegntyg ilhdeilihe
661 eldtmkhgsqg lrekkyledi
721 fagddaprav fpsivgrprg
781 dmekiwhhtf ynelrvapee
841 glytsgrttyg ivmdsgdgvt
901 ttmaereivr dikekleyva
961 1fgpcflgme scgihettfn

1021 apsmmkirii appkrkysvw

Keratin 18 (KRT18) (e.g., GenBank Accession Number NP 000215

(SEQ ID NO: 66)):

rskmgkweer
gasgdhddsa
dklhraawwg
vldnkkrtal
ygadiesknk
vslllegnid
ltseeesqrf
ngdnglipgr
seeesqrlkg
tagngddgli
ekgievvekm
esvkkkndnl
ggmmggmhek
hpillteapl
htvpiyegna
ldfegemata
simksdvdir

vggeilasls

NP 001077007

(SEQ ID NO: 65)):

cfpeyresgk snvgtsgdhd dsamktlrsk

mktlrnkmgk
kvprkdlivm
ikavgegede
hgltplllgv
vesgdlsggt
kgsensgpek
ksrtpenggf
senggpekrs
pprksrtpes
ngelslsckk
lkalglnelt
egyvgkeaqs
npkanrekmt
lphatlrldl
assgsleksy

kdlytntvls

tfgegqmwiskyg

wechefpeer
lrdtdvnkkd
calmllehgt
hegkqqvvkf
areyavsshh
msgeleinkd
pdneseeyhr
gepeinkdgd
qqfpdtenee
ekdvlhenst
mdddtavlvi
krgiltlkyp
gimfetfntp
agrelpdylm
elpdgqviti
ggttmypgma

eydesgpsiv

gsgkskvgaw
kgkrtalhla
dpnipdeygn
likkkanlna
hvicgllsdy
gdreveeemk
icellsdyke
relenfmaie
vhsdegndtq
lreeiamlrl
dngsgmckag
mehgiitnwd
amyvaigavp
kiltergyrf
gnerfrepea
hrmgkeiaal

hrkef

Imsfttrstfs tnyrslgsvq apsygarpvs saasvyagag gsgsrisvsr stsfrggmgs

6lgglatgiagg lagmggigne ketmgslndr
121pgvrdwshyf kiiedlraqi fantvdnari
181dihglrkvid dtnitrlgle teiealkeel
241ksgdlakima diragydela rknreeldky
301lrtvgsleidl dsmrnlkasl enslrevear

36lgeyeallnik vkleaeiaty rrlledgedf

42letndtkvlrh

PSME4 Igsoform 1 of Proteasome activator complex subunit 4
GenBank Accesgion Number NP 055429

lasyldrvrs
vlgidnarla
1fmkknheee
wsggieestt
valgmeglng

nlgdaldssn

(SEQ ID NO:

letenrrles
addfrvkyet
vkglgagias
vvttgsaevy
illhlesela

smgtigkttt

67)) :

kirehlekkyg
elamrgsven
sgltvevdap
aaettltelr
dgtraeggrga

rrivdgkvvs

(e.g.,

1 mepaeragvyg eppepggrpe pgprgfvpgk eivynkllpy aerldaesdl glagikenlg

61 ravglgelwp gglfwtrkls tyirlygrkf skedhvlfik llyelvsipk leismmggfa

121 rllinllkkk ellsradlel pwrplydmve rilysktehl glnwfpnsve nilktlvksc
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181 rpyfpadata emleewrplm
241 lwvsvgnlpg wegqlvnlfa
301 fltnaydigh aviwitammg
361 pnsvvrrlhr erykkpswlt
421 lgnlalmrpe lvippvlert
481 mlpllmralp gvdpndfskc
541 aefedfvlgf mdrcfglies
601 ifmvalgkvf nfstshifet
661 ddvlndeeld kellwnlgll
721 lhhllrsttl iypteycsvp
781 fylldsflgp elvklghcgd
841 psmvsleetk lytgleydls
901 1gfggshkhe fdsrwksfnl
961 kkihgdmird llrlstssys
1021 gggfkgalye llgnhsgvel
1081 ekihrgyeti gldftipksc
1141 rnyenlvdtl ldgveqrnlp
1201 rkmaisavag ilkqlkrthk
1261 kewesscfve kthwgyytwp
1321 glitflsled rkgkdkfnpr
1381 eiiaglirgs khwtfekvek
1441 hwlfellles plsgeggsfv
1501 vrerigsvlt yifmidvslp
1561 igeedertqg ikllktilkw
1621 daklclslms ggllyphgvp
1681 davkdirwlv islledeqle
1741 krdpgsvgdt ipsaelvkrh

1801 tvkktlsnfr rthhdnwgeh

Mitogen-activated protein kinase-activated protein kinase
(e.g., GenBank Accesgion Number NP 004625
1lmdgetaeeqg gpvppbpvapg gpglggapgy
6lcfhrrtggke alkllydspk argevdhhwg
121meggelfsri gergdgafte reaaeimrdi
181avlkltdfgf akettgnalqg tpecytpyyva

241pfysntggal spgmkrrirl ggygfpnpew

301hpwingsmvv pgtplhtarv lgedkdhwde

-continued

cpfdvtmgka
rlatdnigyi
gpsklvgkhl
pvpdshkltd
ypaletltep
mitfgfiatf
stlegtreet
rvagrmvadm
geitrvdgrk
ggfdkppsey
gklemsrddi
renhreviat
vkksmenrlh
gvrnkaggtf
anlhdwdciv
veiaellqggs
wkfehigigl
kltinpceis
knmvvyagve
rfclfkgifr
lwellcpllr
dacrlyvlqgg
nttptisphv
Imasagrsfs
lvlgvlkgta
vremaattls
agvlglgacv

kggftddgll

361llnkrrkkga gsssasggcn ng

ityfeiflpt
dwdpyvpkif
aglfnsitsf
gdvtdfvgei
hgltatlscv
stlvplvdces
etekmthles
craavkccpe
lllyreqlvk
fpikdwgkpg
lgsltivhne
virkllnhil
gkkghirall
faalgaynfc
gtwpaivssg
knpsingill
1flllrddrv
gepkptgiia
egpklgrsre
nfddaflpvl
talsnitvet
glaggewrvp
peftarilek
tavteglgll
rssswharyt
gllgenfltm
lsspydvptw

vltdllvspc

asggphivei ldvyenmhhg
gtaigflhsh niahrdvkpe
pevlgpekyd kscdmwslgv
gevegedakql irlllktdpt

vkeemtsala tmrvdydgvk

54

slppelhhkg
trilrslnlp
vhpsnngrwl
igpvllamfs
igvarslvsg
svlgerndlt
lvelglsstt
eslklfvphc
ilgrtlhltc
dlwnlgigwh
ligsgnllpp
dnseddtksl
idrvmlghel
crdiiplvle
lsgamslekp
spekikegik
lplrairffv
gdrpdnhwlh
dmteaeqiif
kphlehlvad
yndwgaciat
ellhrllkyl
lkplmdvdee
plffkiapve
vitylgtmveE
dspmgihfeq
mpgllmnlsa

yya

fklwfdelig
vgssqvlvpr
nklmkllgrl
ktgsleaaga
grwfpegpth
everelcsat
stiltgeske
csvitgltmn
kggytlscnl
vpsseevsfa
lkgepvtnlv
fliikiigdl
rtltvegcey
flrpdrggvt
sivrlfddla
rggeknadal
enlnhdaivv
ydsktiprtk
dhfsdpkfve
shestgrcva
scesrdprkl
epkltgvykn
ignhvmeeng
ndnsydelkr
ynlfiflnne
lektklpkkr

hlndpgpiem

(MAPKAPK3)
(SEQ ID NO: 68)):
rrepkkyavt ddyglskgvl

glgvngkvle
krelliimec
nllytskekd
imyillegfp

erltitgfmn

ikdlktsnnr
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Complement component 1, s subcomponent (C1lS) (e.g.,
GenBank Accession Number NP 001725 (SEQ ID NO: 69)):
Imweivlfsll awvyaeptmy geilspnypq aypseveksw dievpegygi hlyfthldie
61llsencaydsv giisgdteeg rlcggrssnn phspiveefq vpynklgvif ksdfsneerf
121tgfaayyvat dinectdfvd vpeshfennf iggyfescpp eyflhddmkn cgvnesgdvf
181taligeiasp nypkpypens rceyqirlek gfgvvvtlrr edfdveaads agncldslvf
241vagdrgfgpy cghgfpgpln ietksnaldi ifgtdltggk kgwklryhgd pmpepkedtp
301lnsvwepakak yvfrdvvgit cldgfevveg rvgatsfyst cgsngkwsns klkeqpvdeg
36lipesiengkv edpestlfgs virytceepy yymengggge vhcagngswv nevlgpelpk
421cvpvegvpre pfeekqriig gsdadiknfp wgviffdnpwa ggalineywv ltaahvvegn
481lreptmyvgst svgtsrlaks kmltpehvii hpgwkllevp egrtnfdndi alvrlkdpvk
541mgptvspicl pgtssdynlm dgdlglisgw grtekrdrav rlkaarlpva plrkckevkv

60lekptadaeay vitpnmicag gekgmdsckg dsggafavgd pndktkfyaa glvswgpgeg

661tyglytrvkn yvdwimktmg enstpred

Lysozyme C precursor (LYZ) (e.g., GenBank Accession Number NP 000230
(SEQ ID NO: 70)):

1mkalivlglv llsvtvqgkv fercelartl krlgmdgyrg islanwmcla kwesgyntra

6ltnynagdrst dygifginsr ywendgktpg avnachlscs allgdniada vacakrvvrd

121pggirawvaw rnrcgnrdvr qyvqgcgv

Keritin Type Cytoskeletal 20 (KRT20) (e.g., GenBank Accession Number
NP 061883 (SEQ ID NO: 71)):
Imdfsrrsfhr slssslgapv vstvgmqrlg ttpsvyggag grgirisnsr htvnygsdlt
61gggdlfvgne kmamgnlndr lasylekvrt legsnsklev gikgwyetna pragrdysay
121yrgieelrsqg ikdaglgnar cvligidnakl aaedfrlkye tergirltve adlgglnkvf
181dd1ltlhktdl eigieelnkd lallkkehge evdglhkhlg ntvnvevdaa pglnlgvimn
24lemrgkyevma gknlgeakeq fergtavlgqg gvtvnteelk gtevgltelr rtsgsleiel
301lgshlsmkesl ehtleetkar yssglanlgs llssleaglm girsnmergn neyhilldik

36ltrlegeiaty rrllegedvk tteyqlstle erdikktrki ktvvgevvdg kvvssevkev

421eeni

RNASE3 (e.g., GenBank Accession Number NP 002926 (SEQ ID NO: 72)):
Imvpklftsgi c¢lllllglmg vegslharpp gftragwfai ghislnpprc tiamrainny

6lrwrckngntf lrttfanvvn vegngsircp hnrtlnnchr srfrvpllhe dlinpgagni

121snctyadrpg rrfyvvacdn rdprdspryp vvpvhldtti

Aldehyde dehydrogenase X, mitochondrial precursor (ALDH1Bl) (e.g.,
GenBank Accesgion Number NP 000683 (SEQ ID NO: 73)):
Imlrflaprll slggrtarys saaalpspil npdipynglf innewgdavs kktfptvnpt
61ltgevighvae gdradvdrav kaareafrlg spwrrmdase rgrllnrlad lverdrvyla

121sletldngkp fgesyaldld evikvyryfa gwadkwhgkt ipmdgghfcf trhepvgveg

181qgiipwnfplv mggwklapal atgntvvmkv aegtplsaly laslikeagf ppgvvniitg
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-continued

241ygptagaaia ghvdvdkvaf tgstevghli gkaagdsnlk rvtlelggks psivladadm
30lehavegchea lffnmggccc agsrtfvees iyneflertv ekakgrkvgn pfeldtqggp
36lgvdkegferv lgyiglggke gakllegger fgergffikp tviggvgddm riakeeifgp
421vgplfkfkki eevverannt ryglaaavit rdldkamyft galgagtvwv ntynivtcht

481pfggfkesgn grelgedglk aytevktvti kvpgkns

CDNA FLJ25506 fis, clone CBR0O5185 (e.g., GenBank Accession Number
Q8N7I6 (SEQ ID NO: 74)):
lmwicpggggy 999999999y dredarpapl cegrewrsge aarpprmvsi glrgavrgar

61gchlgrpfsp svllevgrpyg saagaerghs lgsrefghrr gplpwcpanr rgspptagvp
121rgppgfpaap aprgpgpltr llgrreagsk sgkllfrsar vggggqfcps gsaflgvere
181ptaglggaer rnarfwrger gqgrqakrpa psgpasplpg ggtwagcvgl vwmgtgfcga

241pef

Isoform B of fibulin-1 precursor (FBLN1) (e.g., GenBank Accession
Number P23142-2 (SEQ ID NO: 75)):
lmeraapsrrv plpllllggl allaagvdad vlleaccadg hrmathgkdc slpyateske
6lcrmvgegech sgleelhcat gislanegdr catphgdnas leatfvkrce hcecllgraaq
12laqgggsceysl mvgyqegqvEi raccvksget gdldvgglge tdkiieveee gedpylndrc
181rgggpckage rdtgdevves cfvgyqllsd gvscedvnec itgshscrlg escintvgst
241rcgrdsscgt gyeltednsc kdidecesgi hnclpdficq ntlgsfrerp klqcksgfiq
301dalgncidin eclsisapcp ightcinteg sytcgknvpn cgrgyhlnee gtrcvdvdec
36lappaepcgkyg hrevnspgsf rcecktgyyf dgisrmevdv necqrypgrl cghkcentlg
421sylcscsvgf rlsvdgrsce dinecssspc sgecanvygs yqcycrrgyq lsdvdgvtce
481didecalptyg ghicsyrcin ipgsfgcscp ssgyrlapng rncgdidecv tgihncsine
541tcfnigggfr clafecpeny rrsaatlqge ktdtvrciks crpndvtcvi dpvhtishtv
60lislptfreft rpeeiiflra itpphpasga niifditegn lrdsfdiikr ymdgmtvgvv

661lrgvrpivgpf havlklemny vvggvvshrn vvnvrifvse ywf

Nucleobindin 1 (NUCB1l) (e.g., GenBank Accession Number NP 006175
(SEQ ID NO: 76)):
1mppsgprgtl 111pllllll lravlavple rgapnkeetp atespdtgly yvhrylgevid
61lvletdghfre klgaanaedi ksgklsreld fvshhvrtkl delkrgevsr lrmllkakmd
12laeqgdpnvgvd hlnllkgfeh ldpgnghtfe ardlelligt atrdlagyda ahheefkrye
181mlkeherrry leslgeeqrk eaerkleeqq rrhrehpkvn vpgsgaglke vweeldgldp
241nrfnpktffi lhdinsdgvl deqelealft kelekvydpk needdmreme eerlrmrehv
301lmknvdtngdr lvtleeflas tgrkefgdtyg egwetvemhp ayteeelrrf eeelaareae

36llnakagrlsqg etealgrsqg rleagkrelq gavlhmegrk dggggggghk apaahpeggl

421kfhpdtddvp vpapagdgke vdtsekklle rlpevevpgh 1
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Histone cluster 2, H2ba (HIST2H2BA) (e.g., GenBank Accession Number
NP 001019770 (SEQ ID NO: 77)):

lmpdpaksapa pkkgskkavt kvgkkdgkkr krsrkesysv yvykvlkgvh pdtgisskam
61lgimnsfvndi feriageasr lahynkrsti tsreigtavr lllpgelakh avsegtkavt

121kytssk

Tripartite motif-containing 28 (TRIM28) (e.g., GenBank Accession
Number NP 005753 (SEQ ID NO: 78)):
lmaasaaaasa aaasaasgsp gpgegsagge krstapsaaa sasasaaass pagggaeale
6lllehcgvere rlrpereprl lpclhsacsa clgpaapaaa nssgdggaag dgtvvdepve
121kggefskdiv enyfmrdsgs kaatdagdan gcctscedna patsycvecs eplcetcvea
181hgrvkytkdh tvrstgpaks rdgertvycn vhkheplvlf cescdtltcr dcglnahkdh
241lqgygfledavr ngrkllaslv krlgdkhatl gkstkevrss irgvsdvgkr vgvdvkmail
301gimkelnkrg rvlvndagkv tegggerler ghwtmtkigk hgehilrfas walesdnnta
361111skkliyf glhralkmiv dpvephgemk fgwdlnawtk saeafgkiva erpgtnstgp
421lapmapprapg plskggsgss gpmevgegyg fgsgddpyss aephvsgvkr srsgegevsg
4811mrkvprvsl erldldltad sqgppvikvip gsttedynli viergaaaaa tggpgtapag
541tpgapplagm aivkeeetea aigapptate gpetkpvlma laegpgaegp rlaspsgsts
601sglevvapeg tsapgggpgt lddsaticrv cgkpgdlvme ngcefcfhld chlpalgdvp

661lgeewscslch vlpdlkeedyg slsldgadst gvvaklspan grkcervlla lfchepcrpl

721hglatdstfs ldgpggtldl tlirarlgek lsppysspde fagdvgrmfk gfnkltedka

781dvgsiiglgr ffetrmneaf gdtkfsavlv epppmslpga glssgelsgy pygdgp

Peroxisomal D3, D2 enoyl-CoA isomerase (PECI) (e.g., GenBank
Accession Number NP 006108 (SEQ ID NO: 79)):
Imnrtamrasq kdfensmngv kllkkdpgne vklklyalyk gqategpcnmp kpgvidlink
6lakwdawnalg slpkeaargn yvdlvsslsp slesssqvep gtdrkstgfe tlvvtsedgi
121tkimfnrpkk knaintemyh eimralkaas kddsiitvlt gngdyyssgn dltnftdipp
181ggveekaknn avllrefvge fidfpkplia vvngpavgis vtllglfdav yasdratfht
241pfshlggspe gessytfpki mspakateml ifgkkltage acaqglvtev fpdstfgkev

30lwtrlkafakl ppnalriske virkrerekl havnaeecnv lggrwlsdec tnavvnflsr

361kskl

Peptidylprolyl isomerase B (PPIB) (e.g., GenBank Accession
Number NP 000933 (SEQ ID NO: 80)):
Imlrlsernmk vllaaaliag sviflllpgp saadekkkgp kvtvkvyfdl rigdedvgrv
61ifglfgktvp ktvdnfvala tgekgfgykn skfhrvikdf migggdftrg dgtggksiyg
12lerfpdenfkl khygpgwvsm anagkdtngs gffittvkta wldgkhvvig kvlegmevvr

181kvesgtktdsr dkplkdviia dcgkievekp faiake
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Similar to 408 ribosomal protein S17 (e.g.,
GenBank Accession Number IP00743305

(SEQ ID NO: 81)):
mgrvrtktykkaarviiekyytrlgndfhtnkrveeeiaiipskklrnk

ipeilgtdrrtsdwrgdglscipvpfpnstmelakglgdnsrscvhssk
teeryhtvgppglakigstggvdgsgrprppnradlamepshaekdnhs

alstpeaggsthg

Eukaryotic translation elongation factor 1 gamma
(EEF1G) (e.g., GenBank Accession

Number IPI00747497 (SEQ ID NO: 82)):
avgtlytypenwrafkaliaaqysgaqvrvlsapphfhfggtnrtpefl

rkfpagkvpafegddgfcviesnaiayyvsneelrgstpeaaaqvvqwy

58
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-continued
sfadsdivppastwviptlgimhhnkgatenakeevrrilglldaylkt
rtflvgervtladitvvetllwlykgvlepsfrgafpntnrwfltcing
pafravlgevklcekmagfdakkfaetgpkkdtprkekgsreekgkpga
erkeekkaaapapeeemdeceqalaaepkakdpfahlpkst fvlidefkr

kysnedtlsvalpyfwehfdkdgwslwyseyrfpeeltgtfmscnlityg

mfgrldklrknafasvilfgtnnsssisgvwvirggelafplspdwgvd

yesytwrkldpgseetgtlvreyfswegafghvgkafnggkifk

Keratin 8 (KRT8) (e.g., GenBank Accession Number
NP 002264 (SEQ ID NO: 83)):
1 meirvtgksy kvstsgpraf ssrsytsgpg srissssfsr vgssnfrgql gggyggasgm
61 ggitavtvng sllsplvlev dpniqavrtq ekeqiktlnn kfasfidkvr fleqgnkmle
121 tkwsllgggk tarsnmdnmf esyinnlrrg letlggeklk leaelgnmgg lvedfknkye
181 deinkrteme nefvlikkdv deaymnkvel esrlegltde inflrglyee eirelgsqis
241 dtsvvlsmdn srsldmdsii aevkagyedi anrsraeaes mygikyeelq slagkhgddl
301 rrtkteisem nrnisrlgae ieglkggras leaaiadaeq rgelaikdan aklseleaal
361 grakgdmarg lreygelmnv klaldieiat yrkllegees rlesgmgnms ihtkttsgya
421 gglssayggl tspglsyslg ssfgsgagss sfsrtsssra vvvkkietrd gklvsessdv
481 1pk
Fibulin 2 (FBLN2) (e.g., GenBank Accession Number
NP 001989 (SEQ ID NO: 84)):
1 mvllwepaga wlalglalal gpsvaaaapr gdctgvecpp lencieeale pgaccatevqg
61 ggecacegyqy ydelgggfvr grvpagqsyf vdfgstecsec ppgggkiscq fmlepeippn
121 cieavvvads cpgeggvgev haghkyaagh tvhlpperac hepdaggeli cyglpgchgn
181 fsdaeegdpe rhyedpysyd gevaeveaat alggevgaga vgagaggppa algggsqpls
241 tigappwpav lprptaaaal gppapvqaka rrvtedseee eececeereem avteqlaagg
301 hrgldglptt apagpslpiq eeraeagara eagarpeenl ildagatsrs tgpegvthap
361 slgkaalvpt qavpgsprdp vkpsphnils tslpdaawip ptrevprkpq vlphshveed
421 tdpnsvheip rsspegstkd lietccaagq gwaidndecl eipesgtedn vertagrhece
481 wveylgeksem agvlgakege tegaedndsce gislykgeed ceglglrvra eggscesnpn
541 1lgypcnhvml sccegeepli vpevrrppep aaaprrvsea emagrealsl gteaelpnsl
601 pgddgdecll lpgeleghle intvgsyhea cfpgfslgdd grtcrpeghp papeapgepa
661 lksefsgvas ntiplplpgp ntckdngpek gvestvggsa icscfpgyal madgvscedi
721 necvtdlhtc srgehcvntl gsfheykalt cepgyalkdg ecedvdecam gthtegpgfl
781 cantkgsfye gargremdgf lgdpegnevd inectslsep crpgfscint vgsytegrnp
841 licargyhas ddgtkevdvn ecetgvhreg eggvchnlpg syrcdekagf grdafgrgei
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901

961

1021

1081

dvnecwaspg rlcghtcent

gsvgeycrdg yglaedghte

rsckdvdeca lgthncseae

nsparithyq lnfgtgllvp

-continued
lgsyrcscas gfllaadgkr
tdidecaqga gilctfreln

tchniggsfr clrfecppny

ahifrigpap aftgdtialn

59

cedvneceaq rcsgecaniy

vpgsydgcacp eqgytmtang

vgvsktkecer ttchdflecqg

iikgneegyf gtrrlnaytyg
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1141 vvylgravle prdfaldvem klwrqgsvtt flakmhifft tfal

VIM (e.g., GenBank Accession Number NP 003371 (SEQ ID NO: 85)):
1 mstrsyssss yrrmfggpgt asrpsssrsy vttstrtysl gsalrpstsr slyasspggv

61 yatrssavrl rssvpgvrll gdsvdfslad aintefkntr tnekvelgel ndrfanyidk

121 vrfleggnki llaeleqglkg ggksrlgdly eeemrelrrq vdgltndkar veverdnlae

181 dimrlreklq eemlgreeae ntlgsfrgdv dnaslarldl erkveslgee iaflkklhee

241 eghvgidvdv skpdltaalr dvrgqyesva aknlgeaeew ykskfadlse

eigelgaqgiq

301 aanrnndalr gakgesteyr rgvgsltdev dalkgtnesl ergmremeen faveaanyqd

361 tigrlgdeiq nmkeemarhl reygdllnvk maldieiaty rkllegeesr islplpnfss

421 Ilnlretnlds lplvdthekr tlliktvetr dggvinetsq hhddle

Fibrinogen alpha chain (FGA)
NP 000499 (SEQ ID NO: 86)):
1 mfsmrivelv lsvvgtawta

(e.g., GenBank Accession Number

dsgegdflae gggvrgprvv erhgsackds dwpfcsdedw

61 nykcpsgerm kglidevngd ftnrinklkn slfeygknnk dshslttnim eilrgdfssa

121 nnrdntynrv sedlrsriev lkrkviekvq hiqllgknvr aglvdmkrle vdidikirsc

181 rgscsralar evdlkdyedq gkglegviak dllpsrdrgh lplikmkpvp dlvpgnfksg

241 lgkvppewka ltdmpgmrme lerpggneit rggstsygtg setesprnps sagswnsgss

301 gpgstgnrnp gssgtggtat wkpgssgpgs tgswnsgssg tgstgngnpg sprpgstgtw

361 npgssergsa ghwtsessvs gstggwhses gsfrpdspgs gnarpnnpdw gtfeevsgnv

421 spgtrreyht eklvtskgdk elrtgkekvt sgsttttrrs csktvtktvi gpdghkevtk

481 evvtsedgsd cpeamdlgtl sgigtldgfr hrhpdeaaff dtastgktfp gffspmigef

541 vsetesrgse sgiftntkes sshhpgiaef psrgksssys kqftsstsyn rgdstfesks

601 ykmadeagse adhegthstk rghaksrpvr decddvlgthp sgtgsgifni klpgsskifs

661 vycdgetslg gvlliggrmd gslnfnrtwg dykrgfgsln degegefwlg ndylhlltgr

721 gsvlrveled wagneayaey hfrvgseaeg yalgvssyeg tagdaliegs veegaeytsh

781 nnmgfstfdr dadgweenca evygggwwyn ncgaanlngi yypggsydpr nnspyeieng

841 vvwvsfrgad yslravrmki rplvtg

Annexin A2 (ANXA2)
(SEQ ID NO: 87)):
1 mgrglagcegd agkkasfkms tvheilckls legdhstpps aygsvkaytn fdaerdalni

(e.g., GenBank Accession Number NP 001002858

61 etaiktkgvd evtivniltn rsnagrgdia faygrrtkke lasalksals ghletvilgl
121 lktpagydas elkasmkglg tdedslieii csrtngelge inrvykemyk tdlekdiisd

181 tegdfrklmv alakgrraed gsvidyelid gdardlydag vkrkgtdvpk wisimtersv
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-continued
241 phlgkvidry ksyspydmle sirkevkgdl enaflnlvqc ignkplyfad rlydsmkgkg

301 trdkvlirim vsrsevdmlk irsefkrkyg kslyyyiqqd tkgdygkall ylecggdd

H2A histone family, member J (H2AFJ) (e.g., GenBank Accession Number
NP 808760 (SEQ ID NO: 88)):
1 msgrgkqggk vrakaksrss raglgfpvgr vhrllrkgny aervgagapv ylaavleylt
61 aeilelagna ardnkktrii prhlglairn deelnkllgk vtiaqggvlp nigavllpkk

121 tesgktksk

Actin alpha, cardiac muscle 1 (ACTCl) (e.g., GenBank Accession Number
NP 005150 (SEQ ID NO: 89)):
1 mecddeettal vedngsglvk agfagddapr avipsivgrp rhqgvmvgmg gkdsyvgdea
61 gskrgiltlk ypiehgiitn wddmekiwhh tfynelrvap eehptlltea plnpkanrek
121 mtgimfetfn vpamyvaiga vlslyasgrt tgivldsgdg vthnvpiyeg yalphaimrl
181 dlagrdltdy lmkiltergy sfvttaerei vrdikeklcy valdfenema taasssslek
241 syelpdggvi tignerfrcp etlfgpsfig mesagihett ynsimkcedid irkdlyannv

301 lsggttmypg iadrmgkeit alapstmkik iiapperkys vwiggsilas lstfggqmwis

361 kgeydeagps ivhrkcf

Keratin 19 (KRT19) (e.g., GenBank Accession Number
NP 002267 (SEQ ID NO: 90)):
1 mtsysyrgss atssfgglgy gsvrigpgva frapsihggs ggrgvsvessa rfvsssssga
61 ygggyggvlt asdgllagne kltmgnlndr lasyldkvra leaangelev kirdwygkag
121 pgpsrdyshy yttigdlrdk ilgatiensr ivligidnarl aaddfrtkfe tegalrmsve
181 adinglrrvl deltlartdl emgieglkee laylkknhee eistlrggvg ggvsvevdsa
241 pgtdlakils dmrsgyevma egnrkdaeaw ftsrteelnr evaghteglg msrsevtdlr

301 rtlggleiel gsglsmkaal edtlaetear fgaglahiga lisgieaglg dvradsergn

361 geygrlmdik srlegeiaty rslleggedh ynnlsaskvl

Immunoglobin lambda locus (IGL@protein) (e.g., GenBank Accession Number
Q6PIQ7 (SEQ ID NO: 91)):

1 mawallllsl ltqgtgswaq saltqprsys gspggsvtip ctgtssdvgn ynyvswyrgh

61 pgkapklmiy dvnkrpsgvp drfsgsksgn tasltisglg aedeadyycc syagtytfgv

121 fgggtkltvl ggpkaapsvt lfppsseelq ankatlvcli sdfypgavtv awkadsspvk

181 agvetttpsk gsnnkyaass ylsltpegwk shksyscgvt hegstvektv aptecs

Immunoglobulin heavy constant mu (IGHM) (e.g., GenBank Accession
Number Q8WUK1l (SEQ ID NO: 92)):
1 mefglswvil vallrgvgeq vglvesgggv vgpgrslrls caasgftfss ygmhwvrgap
61 gkglewvavi sydgsnkyya dsvkgrftis rdnskntlyl gmnslraedt avyycakdws
121 egvetfdiwg ggtmvtvssg sasaptlfpl vscenspsdt ssvavgclag dflpdsitfs

181 wkyknnsdis strgfpsvlr ggkyaatsgv llpskdvmgg tdehvvekvg hpngnkeknv

241 plpviaelpp kvevivpprd gffgnprksk licqgatgfsp rgigvswlre gkgvgsgvtt
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301

361

421

481

541

601

dgvqaeakes
irvfaippsf
fsavgeasic
nlresatitc
eeewntgety

lfysttvtlf

gpttykvtst
agifltkstk
eddwnsgerf
lvtgfspadv
tevvahealp

kvk

-continued

61

ltikesdwls gsmftcrvdh rgltfqgnas

ltelvtdltt
tetvthtdlp
fvgqwmgrggp

nrvtertvdk

ydsvtiswtr
splkgtisrp
lspekyvtsa

stegevsade

EGF-containing fibulin-like extracellular matrix
(e.g., GenBank Accession Number Q12805-3 (SEQ ID
1 mlkalfltml tlalvksgdt eetitytqgct dgyewdpvrg

61

121

181

241

301

361

421

481

Tripartite motif-containing protein 34
7629 (SEQ ID NO:

NP 06

cvnhyggylc
saaavagpem
thneradgve
pgfglaanny
ssyleqgygev
prnpcgdpyi
ntintfriks

vlrltiivgp

lpktaqiivn
gtgrnnfvir
inlrgsfacq
tevdinecda
nepgkfscme
ltpenrcvep
gnengefylr

fsf

94) ) :

negpgqetqp
rnpadpgrip
cppgygkrge
sngcaggeyn
PAgyqVVYSY
vsnamcrelp

gtepvesamly

aegtsgattg
snpshrigca
gcvdidecti
ilgsficgen
tegdinecet
gsivykymsi

lvkslsgpre

gngeavktht
kgvalhrpdv
pmpepqapgr

egfenlwata

smevpdgdta
niseshpnat
yllppareql
yfahsiltvs

stfivlflls

protein 1 (EFEMP1)

NO: 93)):
qckdidecdi

vvaassmats
agyegsehnv
ppychgrevn
qgyelssdrl
tnecredemc
rsdrsvpsdi

hivdlemltv

vpdackggmk
gvlpgggfva
cgdidectag
tpgsfycges
ncedidecrt
wnyhggfrecy
fgigattiya

sgigtfrtss

(e.g., GenBank Accession Number

1 maskillnvg eevtcpicle llteplsldc ghslcracit

61

121

181

241

301

361

421

481

Isoform 3 of APl-subunit Gamma Binding Protein 1 (e.g., GenBank Accession
Number NP 542117 (SEQ ID NO:
1 malrpgagsg gggaagagag saggggfmfp

61

121

181

241

301

361

421

isysfehlqa
rsgehrghht
grigtefdql
sgwstmellqg
vdvtlnsvnl
wilgvycrty
vltlsmavpp

mtlcppss

ggimgmnyss
eeqgkrfeqq
rdakmhptpa
Imasngvavd
daykkilett
miavtgrgvp

vmginlvgpv

nghlaniver
viteevfkec
rsilnneeqgr
dmsgimkwse
nlnlvlsedqg
srhmkyvvrr

crvgvildye

gklleeerkr
shpkkpgpsl
gevegtttae
mtptgidtak
amspdalngf

ggaaagassg

lkevklspdn
geklgavlkr
elgrleeeek
iwrlkkpkmv
rgvisvpiwp
canrgnlytk

agivsffnvt

95)) :

amsqgpiamg agipmgpmpa

rgfeeqgkgkl
eekflvsedi
aentsdgnls
lypilmssgl
paapiptlsg

fiptypangv

gkkrdlcdhh
lkkeeeeaek
ktldkfaeae
skklktvfha
fgcynygvlg
yrpligywvi

shgsliykfs

vaggirppga
agmpylggap
rllssvkpkt
stsggeqikl
ieesgvgvip
pretlggiwa
fsmtlptpvs

vkpeeddfqgd

venkeavtsm
geklllfcke
leadireekt
delvggkglv
pdlsrmlgmE
sqyfssgkhy
glgnkckygv

kecfsqpvyp

ggksscpveyg
drkvicwlce
swkygvgter
relisdvecr
reltavrcyw
wevdvskkta
feeslssdpe

yEinpwncpap

glmpmggggf pmvsvmgpnm
flgmrppgpq ytpdmgkgfa
geksrddale aikgnldgfs
ntsevghkal gpgsskkyps
sgdpagprmp pwiyneslvp
lanrttpgkl tkeelytvla
gptvipsgpa gsmplslggp

fgdasksgsl ddsfsdfgel
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481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

Proflin-1 (e.g., GenBank Accession Number NP 005013

passktsnsq
afrelegtae
qgkggtgvkn
tktssladdf

pvpltsnvgs

sskfssinsd
advggdlkhv
datggrklsp
fpalasfkdt
sddfgefgse
isrsspsepal
vikkandtln
11kdidkvwn

fnsetdsfkl

-continued

hgnsapsllm plpgtkalps
nkplgesfae frsagtddgf
plnladldmf ssvncssekp
gefslfgeys glapvgegdd
tvkgggnsta astkydvirg
kslgekavaf rhtkedsasv
msdssldlpt vsgghppaad
fvlsagsgsp satsilgkke
ipgtsegkey enrdykdftk
kpkiskfdfl vatsgskmks
egpfrdrent lnekpalpvi
gissssvcte vigsaggmey
nligfmslat ltpdensldf

aygghgyhas canfwincve

mdkyavikgi
tdfktadsys
lsfsavists
fadfmafsns
lslegsglgv
ksldlpsigg
iedlkyaafg
tesfgssenit
gdlptaersq
seemiksela
rdkykdltge
llgvvevyrv

sscmlrpgik

pkppglvlpd

62

aadkssentv
plepptkdkt
ksystpgstg
sissegkpdd
edlkdntpsg
ssvgkedsed
syssnfavst
mtslskvttf
eatcpspass
tfdlsvggsh
veeneryaye
tkrvelgika
nagelacgvce

11

ppgdpgdkys
fppsfpsgti
saatmtalaa
kydalkeeas
ksdddfadfh
alavgfdmkl
ltsydwsdrd
vsedalpett
gasgetpnec
krslslgdke
wgrclgsaln
taveseklgg

llnvdsrsra

(SEQ ID NO: 96)):

1 magwnayidn lmadgtcgda aivgykdsps vwaavpgktf vnitpaevgv lvgkdrssfy

61

vngltlgggk csvirdsllg dgefsmdlrt kstggaptfn vtvtktdktl vllmgkegvh

121 gglinkkeye mashlrrsqgy

Histone H4
NP 001029249

(e.g., GenBank Accession Number
(SEQ ID NO: 97)):

1 msgrgkggkg lgkggakrhr kvlrdniqgi tkpairrlar rggvkrisgl iyeetrgvlk

61 vflenvirda vtytehakrk tvtamdvvya lkrggrtlyg fgg

Hemoglobin subunit alpha

(SEQ ID NO: 98)):

1mvlspadktn vkaawgkvga

61kkvadaltna vahvddmpna

121lavhasldkfl asvstvltsk yr

Transgelin (e.g., GenBank Accession Number NP 001001522
(SEQ ID NO: 99)):
lmankgpsygm srevgskiek kydeeleerl vewiivgegp dvgrpdrgrl gfgvwlkngv

(e.g., GenBank Accession Number NP 000549
hageygaeal ermflsfptt ktyfphfdls hgsagvkghg

lsalsdlhah klrvdpvnfk llshcllvtl aahlpaeftp

611ilsklvnsly pdgskpvkvp enppsmvikg megvagflka aedygviktd mfgtvdlfeg

121kdmaavgrtl malgslavtk ndghyrgdpn wimkkagehk reftesglge gkhviglgmg

181lgnrgasgagm tgygrprgii s

Lumican precursor (e.g., GenBank Accesgion Number NP 002336
(SEQ ID NO: 100))
1 melsaftlfl aliggtsgqgy ydydfplsiy ggsspncape cncpesypsa mycdelklks

61 vpmvppgiky lylrnngidh idekafenvt dlgwlildhn llenskikgr vEsklkqglkk

Jun. 23,2011



US 2011/0151490 Al Jun. 23,2011
63

-continued
121lhinhnnlte svgplpksle dlglthnkit klgsfeglvn ltfihlghnr lkedavsaaf
181kglksleyld lsfngiarlp sglpvslltl yldnnkisni pdeyfkrfna lgylrlshne

241ladsgipgng fnveslveld lsynklknip tvnenlenyy levnglekfd iksfckilgp

3011syskikhlr ldgnrisets lppdmyeclr vanevtln

Hemoglobin Beta (e.g., GenBank Accession Number NP 000509
(SEQ ID NO: 101)):
1mvhltpeeks avtalwgkvn vdevggealg rllvvypwtq rffesfgdls tpdavmgnpk
61lvkahgkkvlg afsdglahld nlkgtfatls elhcdklhvd penfrllgnv lvevlahhfg

121keftppvgaa ygkvvagvan alahkyh

Fibrinogen Beta Chain Precursor (e.g., GenBank Accession
Number NP 005132 (SEQ ID NO: 102)):
Imkrmvswsfh klktmkhlll 1llcvflvks ggvndneegf fsarghrpld kkreeapslr
6lpapppisggyg yrarpakaaa tgkkverkap daggclhadp dlgvleptge qlgeallqge
121rpirnsvdel nnnveavsqt ssssfqymyl lkdlwgkrgk gvkdnenvvn eysselekhg
1811lyidetvnsn iptnlrvlrs ilenirskiq klesdvsagm eycrtpctvs cnipvvsgke
241ceeiirkgge tsemyligpd ssvkpyrvyc dmntenggwt vignrqdgsv dfgrkwdpyk
301ggfgnvatnt dgknycglpg eywlgndkis gltrmgptel liemedwkgd kvkahyggft
361vgneankyqi svnkyrgtag nalmdgasqgl mgenrtmtih ngmffstydr dndgwltsdp

421rkgeskedgg gwwynrchaa npngryywgg gytwdmakhg tddgvvwmnw kgswysmrkm

481smkirpffpg g

Immunoglobulin kappa constant (IGKC) (e.g., GenBank Accession
Number Q6GMX8 (SEQ ID NO: 103)):
Imdmrvpagll gllllwfpgs rcdigqmtgsp ssvsasvgdr vtitcrasqg isswlawyqq
61kpgkapklli yaasslgsgv psrfsgsgsg tdftltissl gpedfatyyc ggahsfpftf
121gpgtkvdikr tvaapsviif ppsdeqlksg tasvvellnn fypreakvgw kvdnalgsgn

181sgesvteqds kdstyslsst ltlskadyek hkvyacevth qglsspvtks fnrgec

Uncharacterized Protein ALB (e.g., GenBank Accession
Number Q56G89 (SEQ ID NO: 104)):
Imkwvtfisll flfssaysrg vfrrdahkse vahrfkdlge enfkalvlia faqylqqepf
6ledhvklvnev tefaktcvad esaencdksl htlfgdklct vatlretyge madccakgep
121ernecflghk ddnpnlprlv rpevdvmcta fhdneetflk kylyeiarrh pyfyapellf
181fakrykaaft eccgaadkaa cllpkldelr degkassakq glkcaslgkf gerafkawav
241arlsgrfpka efaeveklvt dltkvhtece hgdllecadd radlakyice ngdsissklk
30leccekpllek shciaevend empadlpsla adfvgskdve knyaeakdvi lgmflyeyar
361rhpdysvvll lrlaktyett lekccaaadp hecyakvfde fkplveepgn likgnecelfe
421glgeykfgna llvrytkkvp gvstptlvev srnlgkvgsk cckhpeakrm pcaedclsvE
4811nglevlhek tpvedrvtke cteslvngrp cfsalevdet yvpkefnaet ftfhadictl

S541gekergikkyg talvelvkhk pkatkeqlka vmddfaafve kcckaddket cfaeegkklv

60laasgaalgl
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ApoAl (e.g., GenBank Accession Number P02647 (SEQ ID NO: 105)):
MKAAVLTLAV LFLTGSQARH FWQQDEPPQS PWDRVKDLAT VYVDVLKDSG RDYVSQFEGS

ALGKQLNLKL LDNWDSVTST FSKLREQLGP VTQEFWDNLE KETEGLRQEM SKDLEEVKAK
VQPYLDDFQK KWQEEMELYR QKVEPLRAEL QEGARQKLHE LQEKLSPLGE EMRDRARAHV
DALRTHLAPY SDELRQRLAA RLEALKENGG ARLAEYHAKA TEHLSTLSEK AKPALEDLRQ

GLLPVLESFK VSFLSALEEY TKKLNTQ

C4A (e.g., GenBank Accession Number POCOL4 (SEQ ID NO: 106)):
MRLLWGLIWA SSFFTLSLQK PRLLLFSPSV VHLGVPLSVG VQLQDVPRGQ VVKGSVFLRN

PSRNNVPCSP KVDFTLSSER DFALLSLQVP LKDAKSCGLH QLLRGPEVQL VAHSPWLKDS
LSRTTNIQGI NLLFSSRRGH LFLQTDQPIY NPGQRVRYRV FALDQKMRPS TDTITVMVEN
SHGLRVRKKE VYMPSSIFQD DFVIPDISEP GTWKISARFS DGLESNSSTQ FEVKKYVLPN
FEVKITPGKP YILTVPGHLD EMQLDIQARY IYGKPVQGVA YVRFGLLDED GKKTFFRGLE
SQTKLVNGQS HISLSKAEFQ DALEKLNMGI TDLQGLRLYV AAAIIESPGG EMEEAELTSW
YFVSSPFSLD LSKTKRHLVP GAPFLLQALV REMSGSPASG IPVKVSATVS SPGSVPEVQD
IQOONTDGSGQ VSIPIIIPQT ISELQLSVSA GSPHPAIARL TVAAPPSGGP GFLSIERPDS
RPPRVGDTLN LNLRAVGSGA TFSHYYYMIL SRGQIVFMNR EPKRTLTSVS VFVDHHLAPS
FYFVAFYYHG DHPVANSLRV DVQAGACEGK LELSVDGAKQ YRNGESVKLH LETDSLALVA
LGALDTALYA AGSKSHKPLN MGKVFEAMNS YDLGCGPGGG DSALQVFQAA GLAFSDGDQW
TLSRKRLSCP KEKTTRKKRN VNFQKAINEK LGQYASPTAK RCCQODGVTRL PMMRSCEQRA
ARVQQPDCRE PFLSCCQFAE SLRKKSRDKG QAGLQRALEI LQEEDLIDED DIPVRSFFPE
NWLWRVETVD RFQILTLWLP DSLTTWEIHG LSLSKTKGLC VATPVQLRVF REFHLHLRLP
MSVRRFEQLE LRPVLYNYLD KNLTVSVHVS PVEGLCLAGG GGLAQQVLVP AGSARPVAFS
VVPTAAAAVS LKVVARGSFE FPVGDAVSKV LQIEKEGAIH REELVYELNP LDHRGRTLEI
PGNSDPNMIP DGDFNSYVRV TASDPLDTLG SEGALSPGGV ASLLRLPRGC GEQTMIYLAP
TLAASRYLDK TEQWSTLPPE TKDHAVDLIQ KGYMRIQQFR KADGSYAAWL SRDSSTWLTA
FVLKVLSLAQ EQVGGSPEKL QETSNWLLSQ QQADGSFQDP CPVLDRSMQG GLVGNDETVA
LTAFVTIALH HGLAVFQDEG AEPLKQRVEA SISKANSFLG EKASAGLLGA HAAATITAYAL
SLTKAPVDLL GVAHNNLMAM AQETGDNLYW GSVTGSQSNA VSPTPAPRNP SDPMPQAPAL
WIETTAYALL HLLLHEGKAE MADQASAWLT RQGSFQGGFR STQDTVIALD ALSAYWIASH
TTEERGLNVT LSSTGRNGFK SHALQLNNRQ IRGLEEELQF SLGSKINVKV GGNSKGTLKV
LRTYNVLDMK NTTCQDLQIE VTVKGHVEYT MEANEDYEDY EYDELPAKDD PDAPLQPVTP
LOLFEGRRNR RRREAPKVVE EQESRVHYTV CIWRNGKVGL SGMAIADVTL LSGFHALRAD
LEKLTSLSDR YVSHFETEGP HVLLYFDSVP TSRECVGFEA VQEVPVGLVQ PASATLYDYY
NPERRCSVFY GAPSKSRLLA TLCSAEVCQC AEGKCPRQRR ALERGLQDED GYRMKFACYY
PRVEYGFQVK VLREDSRAAF RLFETKITQV LHFTKDVKAA ANQMRNFLVR ASCRLRLEPG
KEYLIMGLDG ATYDLEGHPQ YLLDSNSWIE EMPSERLCRS TRQRAACAQL NDFLQEYGTQ

GCQV
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C3 187 kDa protein (e.g., GenBank Accession Number P01024

(SEQ ID NO: 107)) :

MGPTSGPSLL LLLLTHLPLA LGSPMYSIIT PNILRLESEE TMVLEAHDAQ GDVPVTVTVH
DFPGKKLVLS SEKTVLTPAT NHMGNVTFTI PANREFKSEK GRNKFVTVQA TFGTQVVEKV
VLVSLQSGYL FIQTDKTIYT PGSTVLYRIF TVNHKLLPVG RTVMVNIENP EGIPVKQDSL
SSQNQLGVLP LSWDIPELVN MGQWKIRAYY ENSPQOVFST EFEVKEYVLP SFEVIVEPTE
KFYYIYNEKG LEVTITARFL YGKKVEGTAF VIFGIQDGEQ RISLPESLKR IPIEDGSGEV
VLSRKVLLDG VQNPRAEDLV GKSLYVSATV ILHSGSDMVQ AERSGIPIVT SPYQIHFTKT
PKYFKPGMPF DLMVFVTNPD GSPAYRVPVA VQGEDTVQSL TQGDGVAKLS INTHPSQKPL
SITVRTKKQE LSEAEQATRT MQALPYSTVG NSNNYLHLSV LRTELRPGET LNVNFLLRMD
RAHEAKIRYY TYLIMNKGRL LKAGRQVREP GQODLVVLPLS ITTDFIPSFR LVAYYTLIGA
SGQREVVADS VWVDVKDSCV GSLVVKSGQS EDRQPVPGQQ MTLKIEGDHG ARVVLVAVDK
GVFVLNKKNK LTQSKIWDVV EKADIGCTPG SGKDYAGVFS DAGLTFTSSS GQQTAQRAEL
QCPQPAARRR RSVQLTEKRM DKVGKYPKEL RKCCEDGMRE NPMRFSCQRR TRFISLGEAC
KKVFLDCCNY ITELRRQHAR ASHLGLARSN LDEDIIAEEN IVSRSEFPES WLWNVEDLKE
PPKNGISTKL MNIFLKDSIT TWEILAVSMS DKKGICVADP FEVTVMQDFF IDLRLPYSVV
RNEQVEIRAV LYNYRQNQEL KVRVELLHNP AFCSLATTKR RHQQTVTIPP KSSLSVPYVI
VPLKTGLQEV EVKAAVYHHF ISDGVRKSLK VVPEGIRMNK TVAVRTLDPE RLGREGVQKE
DIPPADLSDQ VPDTESETRI LLQGTPVAQM TEDAVDAERL KHLIVTPSGC GEQNMIGMTP
TVIAVHYLDE TEQWEKFGLE KRQGALELIK KGYTQQLAFR QPSSAFAAFV KRAPSTWLTA
YVVKVFSLAV NLIAIDSQVL CGAVKWLILE KQKPDGVFQE DAPVIHQEMI GGLRNNNEKD
MALTAFVLIS LQEAKDICEE QVNSLPGSIT KAGDFLEANY MNLQRSYTVA IAGYALAQMG
RLKGPLLNKF LTTAKDKNRW EDPGKQLYNV EATSYALLAL LQLKDFDFVP PVVRWLNEQR
YYGGGYGSTQ ATFMVFQALA QYQKDAPDHQ ELNLDVSLQL PSRSSKITHR IHWESASLLR
SEETKENEGF TVTAEGKGQG TLSVVTMYHA KAKDQLTCNK FDLKVTIKPA PETEKRPQDA
KNTMILEICT RYRGDQDATM SILDISMMTG FAPDTDDLKQ LANGVDRYIS KYELDKAFSD
RNTLIIYLDK VSHSEDDCLA FKVHQYFNVE LIQPGAVKVY AYYNLEESCT RFYHPEKEDG
KLNKLCRDEL CRCAEENCFI QKSDDKVTLE ERLDKACEPG VDYVYKTRLV KVQLSNDFDE
YIMAIEQTIK SGSDEVQVGQ QRTFISPIKC REALKLEEKK HYLMWGLSSD FWGEKPNLSY

IIGKDTWVEH WPEEDECQDE ENQKQCQDLG AFTESMVVEG CPN

-continued
Actin, Cytoplasmic 1 (actin beta) OVITIGNERFRCPEALFQPSFLGMESCGIHETTFNS IMKCDVDIRKDLY
(e.g., GenBank Accession Number
NP 001092 (SEQ ID NO: 108):
>refseqplNP_001092[NP 001092 beta actin ANTVLSGGTTMYPGIADRMQKET TALAPSTMKIKI IAPPERKYSVWIGG
[Homo sapiens].
MDDD IAALVVDNGS GMCKAGFAGDDAPRAVFPSIVGRPRHQGYMVGMGQ SLASLS TFQQMNT SKQEYDESGPS IVHRKCE

KDSYVGDEAQSKRGILTLKYPIEHGIVTNWDDMEKIWHHTFYNELRVAP

EEHPVLLTEAPLNPKANREKMTQIMFETFNTPAMYVAIQAVLSLYASGR Hemoglobin beta (e.g GCenBank Accession

Number 095408 (SEQ ID NO: 109):
TTGIVMDSCGDGVTHTVPIYEGYALPHATLRLDLAGRDLTDYLMKI LTER >uniprot|095408/095408 HUMAN Beta globin;

MVHLTPEEKSAVTALWGKVNVDEVGGEALCRLLVIYPWTQRFFESFGDL
GYSFTTTAEREIVRDIKEKLCYVALDFEQEMATAASSSSLEKSYELPDG

STPDAVMG
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-continued

Hemoglobin subunit alpha (e.g., CenBank Accession SIMKSDVDIRKDLYTNTVLSGGTTMY PGMAHRMOKET AALAPSMMKIRT
Number DP69905 (SEQ ID NO: 110) :

>uniprot|P69905[HBA HUMAN Hemoglobin
subunit alpha; IAPPKRKYSVWVGGS ILASLSTFQOMWISKQEYDESGPS IVHRKCL
MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDL

SHGSAQVKGHGKKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVN

SLC4Al0 (e.g., GenBank Accession
FKLLSHCLLVTLAAHLPAEFTPAVHASLDKFLASVSTVLTSKYR Number Q6U841 (SEQ ID NO: 112):

>uniprot|Q6U841|54A10_HUMAN Sodium-driven

chloride bicarbonate exchanger;

MEIKDQGAQMEPLLPTRNDEEAVVDRGGTRSILKTHFEKEDLEGHRTLF
POTE-2 alpha actin (e.g., GenBank Accession

Number ASA3EO0 (SEQ ID NO: 111): IGVHVPLGGRKSHRRHRHRGHKHRKRDRERDSGLEDGRESPSFDTPSQR
>uniprot|A5A3EQ/POTEF_HUMAN POTE ankyrin
domain family member F; VQFILGTEDDDEEHI PHDLFTELDEICWREGEDAEWRETARWLKFEEDV

MVVEVDSMPAAS SVKKPFGLRSKMGKWCCRCFPCCRESGKSNVGT SGDH

EDGGERWSKPYVATLSLHSLFELRSCILNGTVLLDMHANTLEEIADMVL
DDSAMKTLRSKMGKWCRHCFPCCRGSGKSNVGASGDHDDSAMK TLRNKM

DQQVSSGQLNEDVRHRVHEALMKQHHHONQKKLTNRIPIVRSFADIGKK
GKWCCHCFPCCRGS SKSKVGAWGDYDDSAFMEPRYHVRGEDLDKLHRAA

QSEPNSMDKNAGQVVSPQSAPACVENKNDVSRENSTVDE SKGLGGQQKG
WWGKVPRKDLIVMLRDTDVNKQDKQKR TALHLASANGNSEVVKLLLDRR

HTSPCGMKQRHEKGP PHQQEREVDLHFMKKIPPGAEASNILVGELEFLD
CQLNVLDNKKRTALIKAVQCQEDECALMLLEHGTDPNIPDEYGNT TLHY

RTVVAFVRLSPAVLLQGLAEVPIPTRFLFILLGPLGKGQQYHEIGRSIA
AIYNEDKLMAKALLLYGADIESKNKHGLTPLLLGVHEQKQQVVKFLIKK

TLMTDEVFHDVAYKAKDRNDLVSGIDEFLDQVTVLPPGEWDPSIRIEPP
KANLNALDRYGRTALILAVCCGSASIVSLLLEQNIDVSSQDLSGQTARE

KNVPSQEKRKIPAVPNGTAAHGEAEPHGGHSGPELQRTGRIFGGLILDI
YAVSSHHHVICQLLSDYKEKQMLKISSENSNPEQDLKLTSEEESQRFKG

KRKAPYFWSDFRDAFSLQCLASFLFLYCACMSPVITFGGLLGEATEGRI
SENSQPEKMSQEPEINKDGDREVEEEMKKHESNNVGLLENLTNGYV TAGN

SAIESLFGASMTGIAYSLFGGQPLTILGSTGPVLVFEKILFKFCKEYGL
GDNGLIPQRKSRTPENQQFPDNESEEYHRICELLSDYKEKQMPKYSSEN

SYLSLRASIGLWTATLCIILVATDASSLVCYITRFTEEAFASLICIIFI
SNPEQDLKLTSEEESQRLKGSENGQPEKRSQEPEINKDGDRELENFMAT

YEALEKLFELSEAYPINMHNDLELLTQYSCNCVEPHNPSNGTLKEWRES
EEMKKHRS THVGFPENL TNGATAGNGDDGLIPPRKSRTPESQQFPDTEN

NISASDIIWENLTVSECKSLHGEYVGRACGHDHPYVPDVLFWSVILFFS
EEYHSDEQNDTQKQFCEEQNTGILHDEILIHEEKQIEVVEKMNSELSLS

TVTLSATLKQFKTSRYFPTKVRSIVSDFAVFLTILCMVLIDYAIGIPSP
CKKEKDILHENS TLREEIAMLRLELDTMKHQSQLREKKYLEDIESVKKR

KLQVPSVFKPTRDDRGWFVTPLGPNPWWTVIAAIIPALLCTILIFMDQQ
NDNLLKALQLNELTMDDDTAVLVIDNGSGMCKAGFAGDDAPRAVFPSIV

ITAVIINRKEHKLKKGCGYHLDLLMVAVMLGVCSIMGLPWFVAATVLSI
GRPRQOGMMGGMHQKES YVGKEAQSKRGILTLKYPMEHGI ITNWDDMEK

THVNSLKLESECSAPGEQPKFLGIREQRVTGLMIFILMGSSVFMTSILK
IWHHTFYNELRVAPEEHPVLLTEATLNPKANREKMTQIMFETFNTPAMY

FIPMPVLYGVFLYMGAS SLKGIQFFDRIKLFWMPAKHQPDF IYLRHVPL
VAIQAVLSLYTSGRTTGIVMDSGDGVTHTVPIYEGNALPHATLRLDLAG

RKVHLFTIIQMSCLGLLWIIKVSRAAIVFPMMVLALVEFVRKLMDLLFTK
RELPDYLMKILTEHGYRFTTMAEREIVRDIKEKLCYVALDFEQEMATVA

RELSWLDDLMPES KKKKLEDAEKEEEQSMLAMEDEGTVQLPLEGHYRDD
SSSSLEKSYELPDGQVITIGNERFRCPEALFQPCFLGMESCGIHETTFN

PSVINISDEMSKTALWRNLLITADNSKDKESSFPSKSSPS

Ribonuclease P Protein Subunit P20 (POP7) (e.g.,
GenBank Accession Number Q75817 (SEQ ID NO: 113)
>uniprot|075817/POP7_HUMAN Ribonuclease P protein subunit p20;
MAENREPRGAVEAELDPVEYTLRKRLPSRLPRRPNDIYVNMKTDFKAQLARCQKLLDGGA

RGONACSEIYIHGLGLAINRAINIALQLOAGSFGSLQVAANTSTVELVDELEPETDTREP

LTRIRNNSAIHIRVFRVTPK

Nuclear RNA export factor 1 (NXF1l) (e.g., GenBank

Accesgion Number Q59E96 (SEQ ID NO: 114):
>UniprotIQ59E96IQ59E96_HUMAN Nuclear RNA export factor 1 variant;
RPAPEPALDLRCGMADEGKSYSEHDDERVNFPQRKKKGRGPFRWKYGEGNRRSGRGGSGI

RSSRLEEDDGDVAMSDAQDGPRVRYNPY TTRPNRRGDTWHDRDRIHVTVRRDRAPPERGG
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-continued
AGTSQDGTSKNWFKITIPYGRKYDNAWLLSMIQSKCSVPFTPI EFHY ENTRAQFFVEDAS
TASALEAVNYKILDRENRRISII INSSAPPHTILNELKPEQVEQLKLIMSKRYDGSQQAL
DLKGLRSDPDLVAQNIDVVLNRRSCMAATLRI IEENTPELLSLNLSNNRLYRLDDMSS IV
QKAPNLKI LNLSGNELKSERELDKIKGLKLEELWLDGNSLCDTFRDQSTY IRSVVACVSP

PGDLHPLGG

UVEAL Autoantigen With Coiled-Coil Domains And Ankyrin Repeats,
UACA (e.g., GenBank Accession Number QO5DB3 (SEQ ID NO: 115):
>uniprot|QO5DB3|Q05DB3_HUMAN UACA protein;

MMNCWE SCTPKNRHAADWNKYDDRLMKAAERGDVEKVTSI LAKKGVNPGKLDVEGRSVEFH
VVTSKGNLECLNAILIHGVDITTSDTAGRNALHLAAKYGHALCLOKLLQYNCPTEHADLQ
GRTALHDAAMADCPSSIQLLCDHGASVNAKDVDGRTPLVLATQMSRPTICQLLIDRGADV
NSRDKQNRTALMLGCEYGCRDAVEVLIKNGADISLLDALGHDS SYYARIGDNLDILTLLK
TASENTNKGRELWKKGPSLQORNLTHMODEVNVKSHOQREHONIQDLEIENEDLKERLRKI
QOEQRILLDKVNGLQLOLNEEVMVADDLESEREKLKSLLAAKEKQHEESLRTIEALKNRF
KYFESDHLGSGSHF SNRKEDMLLKQGOMYMADSQCTSPGI PAHMQSRSMLRPLELSLPSQ
TSYSENEILKKFLEAMRTFCESAKQDRLKLONELAHKVAECKALALECERVKEDSDEQIK
QLEDALKDVQKRMYESEGKVKOMQTHFLALKEHLTSEAASGNHRLTEELKDQLKDLKVKY

EGASAEVGKLRNQIKQNEMIVEEFKRDEGKLIEENKRLOKELSMCEMEREKKGRKVTEME

GQAKELSAKLALSIPAEKFENMKSSLSNEVNEKAKKKK

Uncharacterized Protein C130RF27 (e.g., GenBank

Accession Number Q5JUR7(SEQ ID NO: 116):
>uniprot|Q5JUR7ICM027_ HUMAN Uncharacterized protein Cl3orf27;
MSHTEVKLKIPFGNKLLDAVCLVPNKSLTYGIILTHGASGDMNLPHLMS LASHLASHGFF
CLRFTCKGLNIVHRIKAYKSVLNYLKTSGEYKLAGVFLGGRSMGSRAAASVMCHIEPDDG
DDFVRGLICISYPLHHPKQQHKLRDEDLFRLKEPVLFVSGSADEMCEKNLLEKVAQKMQA

PHKIHWIEKANHSMAVKGRSTNDVFKEINTQILFWIQEITEMDKKCH

Isoform 3 of Sushi, Nidogen And EGF-Like Domain-Containing
Protein 1 Precursor (e.g., GenBank Accession Number

Q8TERO (SEQ ID NO: 117):

>swigsprot|Q8TEROISNED1 HUMAN Sushi, nidogen

and EGF-1like domain-containing protein 1;
MRHGVAWALLVAAALGLGARGVRGAVALADFYPFGAERGDAVTPKQDDGGSGLRPLSVPF
PFFGAEHSGLYVNNNGIISFLKEVSQF TPVAFPIAKDRCVVAAFWADVDNRRAGDVYYRE
ATDPAMLRRATEDVRHYFPELLDFNATWVFVATWYRVTFFGGS SSSPVNTFQTVLITDGK
LSFTIFNYESIVWTTGTHASSGGNATGLGGIAAQAGFNAGDGORYFSIPGSRTADMAEVE
TTTNVGVPGRWAFRIDDAQVRVGGCGHTTSVCLALRPCLNGGKCIDDCVTGNPSYTCSCL
SGFTGRRCHLDVNECASQPCQONGGTCTHGINSFRCQCPAGFGGPTCETAQSPCDTKECQH
GGQCQVENGSAVCVCQAGY TGAACEMDVDDCSPDPCLNGGSCVDLVGNY TCLCAEPFKGL
RCETGDHPVPDACLSAPCHNGGT CVDADQGYVCECPEGFMGLDCRERVPDDCECRNGGRC

LGANTTLCQCPLGFFGLLCEFEI TAMPCNMNTQCPDGGYCMEHGGSYLCVCHTDHNASHS
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LPSPCDSDPCFNGGSCDAHDDSY TCECPRGFHGKHCEKARPHL CS SGPCRNGGTCKEAGG

EYHCSCPYRFTGRHCEIGKPDSCASGPCHNGGTCFHYIGKYKCDCPPGFSGRHCEIAPSP
CFRSPCVNGGTCEDRDTDFFCHCQAGYMGRRCQAEVDCGPPEEVKHATLRFNGTRLGAVA
LYACDRGYSLSAPSRIRVCQPHGVWSEPPQCLEIDECRSQPCLHGGS CQDRVAGYLCLCS
TGYEGAHCELERDECRAHPCRNGGS CRNLPGAYVCRCPAGFVGVHCETEVDACDSSPCQH
GGRCESGGGAYLCVCPESFFGYHCETVSDPCFSSPCGGRGYCLASNGSHSCTCKVGYTGE
DCAKELFPPTALKMERVEESGVS ISWNPPNGPAARQMLDGYAVTYVSSDGSYRRTDFVDR
TRSSHQLQALAAGRAYNISVFSVKRNSNNKNDISRPAVLLARTRPRPVEGFEVTNVTAST
ISVQWALHRIRHATVSGVRVS IRHPEALRDQATDVDRSVDRFTFRALLPGKRYTIQLTTL
SGLRGEEHPTESLATAPTHVWTRPLPPANLTAARVTATSAHVVWDAPTPGSLLEAYVINV
TTSQSTKSRYVPNGKLASYTVRDLLPGRRYQLSVIAVQSTELGPQHSEPAHLYIITSPRD
GADRRWHQGGHHPRVLKNRPPPARLPELRLLNDHSAPETPTQPPRFSELVDGRGRVSARF
GGSPSKAATVRSQPTASAQLENMEEAPYRVSLALQLPEHGSKDIGNVPGNCSENPCONGG
TCVPGADAHS CDCGPGFKGRRCELACIKVSRPCTRLFSETKAFPVWEGGVCHHVYKRVYR

VHODICFKESCESTSLKKTPNRKQSKSQTLEKS

Isoform 1 Of Dynein Heavy Chain 10, Axonemal (DNAH1O) :

(e.g., GenBank Accesgion Number Q8IVF4 (SEQ ID NO: 118):
>uniprot|Q8IVF4[DYR10 HUMAN Dynein heavy chain 10, axonemal;
MVPEEVEVEIDEIPVLSEEGEEEEETYSQKVESVDKVRAKRVSLRTESLGQPLNREDEEM
DKEISEKLPSKRTAKHIMEKMHLEMLCTPLPEEFLDONVVFFLRNTKEAISEATDMKEAM
EIMPETLEYGIINANVLHFLKNIICQVFLPALSFNQHRTSTTVGVTSGEVSNSSEHESDL
PPMPGEAVEYHSIQLIRDEFLMNVQKFASNIQRTMQOQLEGELKLEMPIISVEGEVSDLAA
DPETVDILEQCVINWLNQISTAVEAQLKKTPQGKGPLAEI EFWRERNATLSALHEQTKLP
IVRKVLDVIKESDSMLVANLQPVFTELFKFHTEASDNVRFLSTVERYFKNI THGSGFHVV
LDTIPAMMSALRMVWIISRHYNKDERMIPLMERIAWEIAERVCRVVNLRTLFKENRASAQ
SKTLEARNTLRLWKKAYFDTRAKTEASGREDRWEFDRKRLFERTDYMATICQDLSDVLQV
LEEFYNIFGPELKAVTGDPKRIDDVLCRVDGLVTPMENLTFDPFSIKSSQFWKYVMDEFK
IEVLIDIINKIFVQNLENPPLYKNHPPVAGAIYWERSLFFRIKHTILRFQEVQEILDSDR
GQEVKQKYLEVGRTMKEYEDRKYEQWMEVTEQVLPALMKKSLLTKSSIATEEPSTLERGA
VFAINFSPALREIINETKYLEQLGFTVPELARNVALQEDKFLRYTAGIQRMLDHYHMLIG
TLNDAESVLLKDHSQELLRVFRSGYKRLNWNSLGTGDYITGCKQAIGKFESLVHQIHKNA
DDISSRLTLIEAINLFKYPAAKSEEELPGVKEFFEHIERERASDVDHMVRWYLAIGPLLT
KVEGLVVHTNTGKAPKLASYYKYWEKKIYEVLTKLILKNLOSFNSLILGNVPLFHTETIL
TAPEIILHPNTNEIDKMCFHCVRNCVEITKHFVRWMNGSCIECPPQKGEEEEVVIINFYN
DISLNPQITEQAVMIPONVHRILINLMKYLOKWKRYRPLWKLDKAIVMEKFAAKKPPCVA
YDEKLQFYSKIAYEVMRHPLIKDEHCIRLQLRHLANTVQENAKSWVISLGKLLNESAKEE
LYNLHEEMEHLAKNLRKIPNTLEDLKFVLATIAEIRSKSLVMELRYRDVQERYRTMAMYN
LFPPDAEKELVDKIESIWSNLFNDSVNVEHALGDIKRTFTELTRGEIMMYRVQIEEFAKR

FYSEGPGSVGDDLDKGVELLGVYERELARHEKSRQELANAEKLFDLPITMYPELLKVQKE
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MSGLRMIYELYEGLKVAKEEWSQTLWINLNVOILQEGI EGFLRALRKLPRPVRGLSVTYY
LEAKMKAFKDSIPLLLDLKNEALRDRHWKELMEKTSVFFEMTETFTLENMFAMELHKHTD
VLNEIVTAAIKEVAIEKAVKEILDTWENMKFTVVKYCKGTOERGY ILGSVDET IQSLDIN
TFNLQS I SGSRFVGPFLQTVHKWEKTLSLIGEVIEIWMLVQRKWMYLES IFIGGDIRSQL
PEEAKKFDNIDKVFKRIMGETLKDPVIKRCCEAPNRLSDLONVSEGLEKCQKS LNDYLDS
KRNAFPRFFFISDDELLSILGSSDPLCVQEHMIKMYDNIASLRFNDGDSGEKLVSAMI SA
EGEVMEFRKIVRAEGRVEDWMTAVLNEMRRTNRLITKEAT FRY CEDRSRVDWMLLYQGMYV
VLAASQVWWTWEVEDVFHKAQKGEKQAMKNYGRKMHRQIDELY TR I TMPLS KNDRKKYNT
VLIIDVHARDIVDSFIRGS ILEAREFDWESQLRFYWDREPDELNIRQCTGTFGYGYEYMG
LNGRLVITPLTDRIYLTLTQALSMYLGGAPAGPAGTGKTETTKDLAKALGLLCVYTNCGE
GMDYRAVGKI FSGLAQCGAWGCFDEFNRIDASVLSVISSQIQT IRNALTHQLTTFQFEGQ
EISLDSRMGIFITMNPGYAGRTELPESVKALFRPVVVIVPDLQQI CEIMLFSEGFLEAKT
LAKKMTVLYKLAREQLSKQYHYDFGLRALKSVLVMAGELKRGS SDLREDVVLMRALRDMN
LPKFVFEDVPLFLGLISDLFPGLDCPRVRY PDFNDAVEQVLEENGYAVLPIQVDKVVQMF
ETMLTRHTTMVVGPTRGGKSVVINTLCQAQTKLGLTTKLY ILNPKAVSVIELYGILDPTT
RDWTDGVLSNIFREINKPTDKKERKYI LFDGDVDALWVENMNS VMDDNRLL TLANGERIR
LQAHCALLFEVGDLQYASPATVSRCGMVYVDPKNLKYRPYWKKWVNQIPNKVEQYNLNSL
FEKYVPYLMDVIVEGIVDGRQAEKLKTIVPQTDLNMVTQLAKMLDALLEGEIEDLDLLEC
YFLEALYCSLGASLLEDGRMKFDEY IKRLASLSTVD TEGVWANPGELPGOLPTLYDFHED
NKRNQWVPWSKLVPEYIHAPERKFINI LVHTVDTTRTTWILEQMVKIKQPVIFVGESGTS
KTATTONFLKNLSEETNIVLMVNFS SRTTSMDIQRNLEANVEKRTKD TY GPPMGKRLLVF
MDDMNMPRVDEYGTQQP IALLKLLLEKGYLYDRGKELNCKSIRDLGF IAAMGKAGGGRNE
VDPRFISLFSVFNVPFPSEESLHLIYSSILKGHTSTFHES IVAVSGKLTFCTLALYKNIV
QDLPPTPSKFHY IFNLRDLSRVFNGLVLTNPERFQTVAQMVRVWRNECLRVFHDRLISET
DKQLVQQHIGSLVVEHFKDDVEVVMRDPILFGDFOMALHEGEPRI YEDI QDYEAAKALFQ
EILEEYNESNTKMNLVLFDDALEHLTRVHRIIRMDRGHALLVGVGGSGKQS LSRLAAFTA
SCEVFEILLSRGYSENSFREDLKSLYLKLGIENKAMIFLFTDAHVAEEGFLELINNMLTS
GIVPALFSEEEKES ILSQIGQEALKQGMGPAKESVIQYFVNKS ANNLHIVLGMSPVEDTL
RTWCRNFPGMVNNTGIDWFMPWP PQALHAVAKSFLGYNPMIPAENIENVVKHVVLVHQSV
DHYSQOFLOKLRRSNYVTPENYLDF INTYSKLLDEKTQCNIAQCKRLDGGLDKLKEATIQ
LDELNQKLAEQKIVLAEKSAACEALLEEIAVNTAVAEEKKKLAEEKAME I EEQNKV IAME
KAEAETTLAEVMPILEAAKLELQKLDKSDVTEIRSFAKPPKQVQTVCEC ILIMKGYKELN
WKTAKGVMSDPNFLRSLMEIDFDS I TQSQVKNIKGLLKTLNTTTEEMEAVS KAGLGMLKF
VEAVMGYCDVFREIKPKREKVARLERNFYLTKRELERIQNELAAIQKELETLGAKYEAAT
LEKQKLQEEAETMERRL IAADKLISGLGSENIRWLNDLDELMHRRVKLLGDCLLCAAFLS
YEGAFTWEFRDEMVNRIWQNDILEREI PLSQPFRLESLLTDDVEI SRWGSQGLPPDELSV
ONGILTTRASRFPLCIDPQOQALNWIKRKEEKNNLRVASFNDPDFLKQLEMS IKYGTPFL

FRDVDEYIDPVIDNVLEKNIKVSQGRQFIILGDKEVDYDSNFRLYLNTKLANPRYSPSVF
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-continued
GKAMVINY TV TLKGLEDQLLSVLVAYERRELEEQREHL IQETS ENKNLLKDLEDSLLREL

ATSTGNMLDNVDLVHTLEETKSKATEVSEKLKLAEKTALDIDRLRDGYRPAARRGAILFF
VLSEMALVNSMYQYSLIAFLEVFRLSLKKSLPDSILMKRLRNIMDTLTFSIYNHGCTGLF
ERHKLLFSFNMT IKIEQAEGRVPQEELDFFLKGNISLEKSKRKKPCAWLSDQGWEDIILL
SEMFSDNFGQLPDDVENNQTVWQEWYDLDSLEQFPVPLGYDNNITPFQKLLILRCFRVDR
VYRAVTDYVTVTMGEKYVQPPMI SFEAIFEQSTPHSPIVFILSPGSDPATDLMKLAERSG
FGGNRLKFLAMGQGQEKVALQLLETAVARGOWLMLONCHLLVKWLKDLEKSLERITKPHP
DFRLWLTTDPTKGFPIGILQKSLKVVTEPPNGLKLNMRATYFKISHEMLDQCPHPAFKPL
VYVLAFFHAVVQERRKFGKIGWNVYYDFNESDFQVCMEILNTYLTKAFQQRDPRIPWGSL
KYLIGEVMYGGRAIDSFDRRILTIYMDEYLGDFIFDTFQPFHFFRNKEVDYKIPVGDEKE
KFVEAIEALPLANTPEVFGLHPNAEIGYYTQAARDMAAHLLELQPQTGESSSGISRDDYI
GQVAKEIENKMPKVEFDLDQVRKRLGTGLSPTSVVLLOELERFNKLVVRMTKSLAELQRAL
AGEVGMSNELDDVARSLFIGHIPNIWRRLAPDTLKSLGNWMVYFLRREFSQYMLWVTESEP
SVMWLSGLHIPESYLTALVQATCRKNGWPLDRSTLFTQVTKFQDADEVNERAGQGCEVSG
LYLEGADWDIEKGCLIKSKPKVLVVDLPILKIIPIEAHRLKLONTFRTPVYTTSMRRNAM

GVGLVFEADLFTTRHISHWVLQGVCLTLNSD

Gap junction alpha-1 protein (GJAl/Connexion 43) (e.g.,
GenBank Accession Number P17302 (SEQ ID NO: 119):
>uniprot|P17302/CXA1 _HUMAN Gap junction alpha-1 protein;
MGDWSALGKLLDKVQAY STAGGKVWLSVLFIFRILLLGTAVESAWGDEQSAFRCNTQQPG
CENVCYDKSFPISHVRFWVLQIIFVSVPTLLYLAHVFYVMRKEEKLNKKEEELKVAQTDG
VNVDMHLKQIEIKKFKYGI EEHGKVKMRGGLLRTYIISILFKSIFEVAFLLIQWYIYGFS
LSAVYTCKRDPCPHQVDCFLSRPTEKTIFIIFMLVVSLVSLALNI IELFYVFFKGVKDRV
KGKSDPYHATSGALSPAKDCGSQKYAYFNGCSSPTAPLSPMSPPGYKLVTGDRNNS SCRN

YNKQASEQNWANYSAEQNRMGQAGS TI SNSHAQPFDFPDDNQNSKKLAAGHELQPLAIVD

QRPSSRASSRASSRPRPDDLEI

Isoform 1 Of Kinesin-Like Protein KIF25(KIF25) (e.g.,
GenBank Accession Number Q5SzU8 (SEQ ID NO: 120):
>uniprot|Q552U81Q552U8_HUMAN Kinesin family member 25;
CRAVGSASKLMELVHGGLQLRAKHPTLVHADSSRSHLIITVTLTTASCSDSTADQACSAT
LPREQTEAGRAGRSRRASQGALAPQLVPGNPAGHAEQVQARLQLVDSAGSECVGGDAKLL

VILCISPSQRHLAQTLQGLGFGIRARQVQRGPARKKPPSSQTEGKRRPD

GAPDH-Glyceraldehyde-23-Phosphate Dehydrogenase

(e.g., GenBank Accession Number P04406 (SEQ ID NO: 121):
>uniprot|P04406|G3P_HUMAN Glyceraldehyde-3-phosphate dehydrcgenase;
MGKVKVGVNGFGRIGRLVTRAAFNSGKVDIVAINDPFIDLNYMVYMFQYDS THGKFHGTV
KAENGKLVINGNPITIFQERDPSKIKWGDAGAEYVVESTGVFT TMEKAGAHLQGGAKRVI
ISAPSADAPMFVMGVNHEKYDNSLKIISNASCTTNCLAPLAKVIHDNFGIVEGLMTTVHA
ITATQKTVDGPSGKLWRDGRGALQNIIPASTGAAKAVGKVIPELNGKLTGMAFRVPTANV
SVVDLTCRLEKPAKYDDIKKVVKQASEGPLKGILGYTEHQVVSSDFNSDTHSS TFDAGAG

IALNDHFVKLISWYDNEFGYSNRVVDLMAHMASKE



US 2011/0151490 Al Jun. 23,2011
71

Uncharacterized Protein ALB (e.g.,

GenBank Accession Number P02768 (SEQ ID NO: 122):
>uniprot|P02768|ALBU_HUMAN Serum albumin;
MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHRFKDLGEENFKALVLIAFAQYLOQCPF
EDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQED
ERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYAPELLF
FAKRYKAAFTECCQAADKAACLLPKLDELRDEGKAS SAKQRLKCASLOKFGERAFKAWAY
ARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLK
ECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYAR
RHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFE
QLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVV
LNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETF TFHADICTL

SEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCCKADDKETCFAEEGKKLV

AASQAALGL

Galectin-3, LGALS3 (e.g., GenBank Accession

Number NP_002297(SEQ ID NO: 123)

>refsegplNP_002297INP_002297 galectin 3 [Homo sapiens].
MADNFSLHDALSGSGNPNPQGWPGAWGNOPAGAGGYPGASYPGAYPGQAPPGAYPGQAPP
GAYPGAPGAYPGAPAPGVYPGPPSGPGAYPSSGOPSATGAYPATGPYGAPAGPLIVPYNL
PLPGGVVPRMLITILGTVKPNANRIALDFOQRGNDVAFHFNPRFNENNRRVIVCNTKLDNN
WGREERQSVFPFESGKPFKIQVLVEPDHFKVAVNDAHLLQYNHRVKKLNEISKLGISGDI

DLTSASYTMI

Similar To NAC-Alpha Domain-Containing Protein 1 (NACAD)
(e.g., GenBank Accesgion Number 015069 (SEQ ID NO: 124):
>uniprot|015069[NACAD HUMAN NAC-alpha domain-containing
protein 1;
MPGEAARAELLLPEADRPGPRTDLSCDAAAATTILGGDRREPCALTPGPSHLALTFLPSK
PGARPQPEGASWDAGPGGAPSAWADPGEGGPSPMLLPEGLSSQALSTEAPLPATLEPRIV
MGEETCQALLSPRAARTALRDQEGGHASPDPPPELCSQGDLSVPSPPPDPDSFFTPPSTP
TKTTYALLPACGPHGDARDSEAELRDELLDSPPASPSGSYITADGDSWASSPSCSLSLLA
PAEGLDFPSGWGLSPQGSMVDERELHPAGTPEPPSSESSLSADSS SSWGQEGHFFDLDFL
ANDPMIPAALLPFQGSLIFOVEAVEVTPLSPEEEEEEAVADPDPGGDLAGEGEEDSTSAS
FLOSLSDLSITEGMDEAFAFRDDTSAASSDSDSASYAEADDERLY SGEPHAQATLLQDSV
QKTEEESGGGAKGLQAQDGTVSWAVEAAPQTSDRGAYLSQRQELISEVTEEGLALGQEST
ATVTPHTLQVAPGLQVEVATRVTPQAGEEETDSTAGQESAAMAMPQPSQEGISEILGQES
VTAEKLPTPQEETSLTLCPDSPQNLKEEGGLDLPSGRKPVAAATIVPRQAKEDLTLPQDS
AMTPPLPLODTDLSSAPKPVARATIVSQQAEEGLTLPQDSVMTPPLPLQDTELSSAPKPV
AAATLVSQQAEEGLTLPQDSAMTPPLPLODTDLSSAPKPVAAATLVSQQAEEGLTLPQDS
AMTPPLPLODTDLSSAPKPVARATLVSQQAEEGLTLPQDSAMTPPLPLQDTDLSSAPKPV

AAATIVSQQAEEGLTLPQDSAMTPPLPLODTDLSSAPKPVAAATIVSQQAEEGLTLPQDS

AMTPPLPLQODTDLSSAPKPVARATPVSQQAEEGLTLPQDSAMTPPLPLQDTDLSSAPKPV
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-continued
AAATPVSQQAEEGLTLPODSANTAPLPLOD TGP TSGPEPLAVATPQTLQAEAGCAPGTED

VATMAQQEVGEALGPRPAPEEKNAALPTVPEPAALDQVQQDDPQPAAEAGT PWAAQEDAD
STLGMEALSLPEPASGAGEEIAEALSRPGREACLEARAHTGDGAKPDSPQKETLEVENQQ
EGGLKLLAQEHGPRSALGGAREVPDAPPAACPEVSQARLLSPAREERGLSGKSTPEPTLP
SAVATEASLDSCPESSVGAVS SLDRGCPDAPAPTSAPTSQOPEPVLGLGSVEQPHEVP SV
LGTPLLQPPENLAKGQPSTPVDRPLGPDPSAPGTLAGAALPPLEPPAPCLCQDPQEDSVE
DEEPPGSLGLPPPQAGVQPAARAVSGTTQPLGTGPRVSLSPHSPLLSPKVASMDAKDLAL
QILPPCQVPPPSGPQSPAGPQGLSAPEQQEDEDSLEEDSPRALGSGQHSDSHGESSAELD
EQDILAPQTVQCPAQAPAGGSEETIAKAKQSRSEKKARKAMSKLGLRQIQGVTRITIQKS
KNILFVIAKPDVFKSPASDTYVVFGEAKIEDLSQQVHKAAAEKFKVPSEPSALVPESAPR
PRVRLECKEEEEEEEEEVDEAGLELRDIELVMAQANVSRAKAVRALRDNHSDIVNAIMEL

TM

Acetyl-CoA Acetyltransferase, Mitochondrial , ACATI (e.g.,
GenBank Accession Number NP_000010 (SEQ ID NO: 125):
>refsegpINP_000010INP_000010 acetyl-Coenzyme

A acetyltransferase 1 precursor [Homo sapiens]|.
MAVLAALLRSGARSRSPLLRRLVQEIRYVERSYVSKPTLKEVVIVSATRTPIGSFLGSLS
LLPATKLGSIAIQGAIEKAGI PKEEVKEAYMGNVLQGGEGQAPTRQAVLGAGLPISTPCT
TINKVCASGMKAIMMASQSLMCGHQDVMVAGGMESMSNVPYVMNRGS TPYGGVKLEDLIV
KDGLTDVYNKIHMGSCAENTAKKLNIARNEQDAYAINSYTRSKAAWEAGKFGNEVIPVTV
TVKGQPDVVVKEDEEYKRVDF SKVPKLKTVFQKENGTVTAANASTLNDGAAALVLMTADA
AKRLNVTPLARIVAFADAAVEPIDFPIAPVYAASMVLKDVGLKKEDIAMWEVNEAFSLVV

LANIKMLEIDPQKVNINGGAVSLGHPIGMSGARIVGHLTHALKQGEYGLAS ICNGGGGAS

AMLIQKL

KH-Type Splicing Regulatory Protein, FUBP2 (e.g.,

GenBank Accession Number NP 003676 (SEQ ID NO: 126):
>refseqp/NP_003676/NP_003676 KH-type splicing regulatory
protein (FUSE binding protein 2) [Homo sapiens].

MSDY STGGPPPGPPPPAGGGGGAGGAGGGPPPGPPGAGDRGGGGPGGGGPGGGSAGGPSQ
PPGGGGPGIRKDAFADAVQRARQIAAKIGGDAATTVNNSTPDFGFGGOKRQLEDGDQPES
KKLASQGDSISSQLGPIHPPPRTSMTEEYRVPDGMVGLIIGRGGEQINKIQQODSGCKVQI
SPDSGGLPERSVSLTGAPESVQKAKMMLDDIVSRGRGGPPGQFHDNANGGONGTVQEIMI
PAGKAGLVIGKGGETIKQLQERAGVKMILIQDGSONTNVDKPLRI IGDPYKVQQACEMVM
DILRERDQGGFGSRNEYGSRIGGGIDVPVPRHSVGVVIGRSGEMIKKIQNDAGVRIQFKQ
DDGTGPEKIAHIMGPPDRCEHAARI INDLLQSLRSGPPGPPGGPGMPPGGRGRGRGQGNW
GPPGGEMTFSIPTHKCGLVIGRGGENVKAINQQTGAFVEI SRQLPPNGDPNFKLFIIRGS
PQOQIDHAKQLIEEKIEGPLCPVGPGPGGPGPAGPMGPFNPGPFNQGPPGAPPHAGGPPPH
QYPPQGWGNTYPQWQPPAPHDPSKAAARAADPNAAWAAYY SHY YQOPPGPVPGPAPAPRAA

PPAQGEPPQPPPTGQSDYTKAWEEY YKKIGQQPQOPGAPPQODYTKAWEEYYKKQAQVAT

GGGPGAPPGSQPDYSAAWAEY YRQQAAYYGQTPGPGGPQPPPTQQGQQQAQ



US 2011/0151490 Al

Profilin 1(PFN1) {e.g., GenBank Accession
Number NP 005013 (SEQ ID NO: 127):

>refseqp/NP_005013/NP_005013 profilin 1 [Homo sapiens].

Jun. 23,2011

MAGWNAYIDNLMADGTCQDAAIVGYKDSPSVWAAVPGKTFVNI TPAEVGVLVGKDRSSFEY

VNGLTLGGQKCSVIRDSLLODGEFSMDLRTKSTGGAPTFNVTVTKTDKTLVLLMGKEGVH

GGLINKKCYEMASHLRRSQY

Chloride intracellular Channel Protein 1, CLIC1
(e.g., GenBank Accession Number NP_001279

(SEQ ID NO: 128):

>refseqp/NP_001279INP_001279 chloride
intracellular channel 1 [Homo sapiens].
MAEEQPQVELFVKAGSDGAKIGNCPFSQRLFMVLWLKGVTFNVTTVDTK

RRTETVQKLCPGGQLPFLLYGTEVHIDTNKIEEFLEAVLCPPRYPKLAA
LNPESNTAGLDIFAKFSAYIKNSNPALNDNLEKGLLKALKVLDNYLTSP
LPEEVDETSAEDEGVSQRKFLDGNELTLADCNLLPKLHIVQVVCKKYRG

FTIPEAFRGVHRYLSNAYAREEFASTCPDDEEIELAYEQVAKALK

Zinc Finger Protein 831

(e.g., GenBank Accession Number NP_848552

(SEQ ID NO: 129):

>refseqp/NP_848552/NP_848552 zinc finger

protein 831 [Homo sapiens].
MEVPEPTCPAPPARDQPAPTPGPPGAPGGQOASPHLTLGPVLLPPEQGLA
PPTVFLKALPIPLYHTVPPGGLQPRAPLVTGSLDGGNVPFILSPVLQPE
GPGPTQVGKPAAPTLTVNIVGTLPVLSPGLGPTLGSPGKVRNAGKYLCP
HCGRDCLKPSVLEKHIRSHTGERPFPCATCGIAFKTQSNLYKHRRTQTH
LNNSRLSSESEGAGGGLLEEGDKAGEPPRPEGRGESRCOGMHEGASERP
LSPGAHVPLLAKNLDVRTEAAPCPGSAFADREAPWDSAPMASPGLPAAS
TOPWRKLPEQKSPTAGKPCALQROQATAAEKPWDAKAPEGRLRKCESTD
SGYLSRSDSAEQPHAPCSPLHSLSEHSAESEGEGGPGPGPGVAGAEPGA
REAGLELEKKRLEERIAQLISINQAVVDDAQLDNVRPRKTGLSKQGSID
LPTPYTYKDSFHFDIRALEPGRRRAPGPVRSTWTPPDKSRPLFFHSVPT
QLSTTVECVPVTRSNSLPFVEGSRTWLEPREPRDPWSRTQKPLSPRPGP
ARLGCRSGLSSTDVPSGHPRALVRQAAVEDLPGTPIGDALVPAEDTDAK
RTAAREAMAGKGRAGGRKCGQRRLKMF SQEKWQVYGDETFKRI YQKMKA
SPHGGKKAREVGMGSGAELGFPLQKEAAGSSGTVPTQDRRTPVHEDISA
GATPEPWGNPPALEASLVTEPTKHGETVARRGDSDRPRVEEAVSSPALG
GRDSPCSGSRSPLVSPNGRLELGWQMPPAPGPLKGGDVEAPRPVWPDPK
LEGGARGVGDVQETCLWAQTVLRWPSRGSGEDKLPSERKKLKVEDLHSW
KQPEPVSAETPGGPTQPASLS SQKQDADPGEVPGGSKESARQVGEPLES

SGASLAAASVALKRVGPRDKATPLHPAAPAPAEHPSLATPPQAPRVLSA

LADNAFSPKYLLRLPQAETPLPLPIPWGPRHSQDSLCSSGWPEERASFV

-continued
GSGLGTPLSPSPASGPSPGEADS ILEDPSCSRPODGRKGAQLGGDKGDR

MATSRPAARELPISAPGAPREATSSPPTPTCEAHLVODMEGDSHRIHRL
CMGS TLARARLSGDVLNPWVPNWELGEPPGNAPEDPSSGPLVGPDPCSP
LQPGSFLTALTRPQGVPPGWPELALS SHSGTSRSHSTRSPHSTQNPFPS
LKAEPRLTWCCLSRSVPLPAEQKAKAASVYLAVHFPGSSLRDEGPNGPP
GSNGGWTWTSPGEGGPAQMSKFSYPTVPGVMPQHQVSEPEWKKGLPWRA
KMSRGNSKQRKLKINPKRYKGNFLQSCVQLRASRLRTPTWYRRRSRHPP
ALEGLKPCRTPGQTSSEIAGLNLQEEPSCATSESPPCCGKEEKKEGDCR
QTLGTLSLGTSSRIVREMDKRTVKDISPSAGEHGDCTTHSTAATSGLSL
QSDTCLAVVNDVPLPPGKGLDLGLLETQLLASQDSVSTDPKPY IFSDAQ
RPSSFGSKGTFPHHDIATSVAAVCISLPVRTDHIAQEIHSAESRDHSQT
AGRTLTSSSPDSKVTEEGRAQTLLPGRPSSGQRISDSVPLESTEKTHLE
IPASGPSSAS SHHKEGRHKTFFPSRGQYGCGEMTVPCPSLGSDGRKRQV
SGLITRKDSVVPSKPEQPIEIPEAPSKSLKKRSLEGMRKQTRVEFSDTS

SDDEDRLVIEI

Endoplasmin (e.g., GenBank Accesgion Number
NP_003290 (SEQ ID NO: 130):
s>refseqp/NP_003290/NP_003290 heat shock protein

90 kDa beta, member 1 [Homo sapiens].
MRALWVLGLCCVLLTFGSVRADDEVDVDGTVEEDLGKSREGSRTDDEVV
QREEEAIQLDGLNASQIRELREKSEKFAFQAEVNRMMKLIINSLYKNKE
IFLRELISNASDALDKIRLISLTDENALSGNEELTVKIKCDKEKNLLHV
TDTGVGMTREELVKNLGTIAKSGTSEFLNKMTEAQEDGQSTSELIGQFG
VGFYSAFLVADKVIVTSKHNNDTQHIWESDSNEFSVIADPRGNTLGRGT

TITLVLKEEASDYLELDTIKNLVKKYSQFINFPIYVWSSKTETVEEPME

EEEAAKEEKEESDDEAAVEEEEEEKKPKTKKVEKTVWDWELMNDIKPIW

QRPSKEVEEDEYKAFYKSFSKESDDPMAYIHFTAEGEVTFKSILFVPTS

APRGLFDEYGSKKSDYIKLYVRRVFITDDFHDMMPKYLNFVKGVVDSDD

LPLMVSRETLQOHKLLKVIRKKLVRKTLDMIKKIADDKYNDTFWKEFGT

NIKLGVIEDHSNRTRLAKLLRFQSSHHPTDITSLDQYVERMKEKQDKIY

FMAGSSRKEAESSPFVERLLKKGYEVIYLTEPVDEYCIQALPEFDGKRF

QNVAKEGVKFDESEKTKESREAVEKEFEPLLNWMKDKALKDKIEKAVVS
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-continued
QRLTESPCALVASQYGWSGNMER IMKAQAYOTGKDI STNY YASQKKTFE

INPRHPLIRDMLRRIKEDEDDKTVLDLAVVLFETATLRSGYLLPDTKAY
GDRIERMLRLSLNIDPDAKVEEEPEEEPEETAEDTTEDTEQDEDEEMDV

GTDEEEETAKESTAEKDEL

Ribosomal Protein S10 (RPS10

(e.g., GenBank Accession Number P46783

(SEQ ID NO: 131):

>uniprot|P46783[RS10_HUMAN 40S ribosomal

protein S10;
MLMPKKNRIAIYELLFKEGVMVAKKDVHMPKHPELADKNVPNLHVMKAM

QSLKSRGYVKEQFAWRHFYWYLTNEGIQYLRDYLHLPPEIVPATLRRSR
PETGRPRPKGLEGERPARLTRGEADRDTYRRSAVPPGADKKAEAGAGSA

TEFQFRGGFGRGRGQPPQ

Splicing Factor, Arginine/Serine-Rich 3

(e.g., GenBank Accession Number NP_003008

(SEQ ID NO: 132):

>refseqp/NP_003008/NP_003008 splicing factor,
arginine/serine-rich 3 [Homo sapiens].
MHRDSCPLDCKVYVGNLGNNGNKTELERAFGYYGPLRSVWVARNPPGFA
FVEFEDPRDAADAVRELDGRTLCGCRVRVELSNGEKRSRNRGPPPSWGR
RPRDDYRRRSPPPRRRSPRRRSFSRSRSRSLSRDRRRERSLSRERNHKP

SRSFSRSRSRSRSNERK

ACTA2 Protein ( alpha actin, smooth muscle}

(e.g., GenBank Accession Number P62736

(SEQ ID NO: 133):

>uniprot|P62736/ACTA HUMAN Actin, aortic smooth
muscle;
MCEEEDSTALVCDNGSGLCKAGFAGDDAPRAVFPSIVGRPRHQGVMVGM
GQOKDSYVGDEAQSKRGILTLKYPIEHGI I TNWDDMEKI WHHSFYNELRV
APEEHPTLLTEAPLNPKANREKMTQIMFETFNVPAMYVAIQAVLSLYAS
GRTTGIVLDSGDGVTHNVPIYEGYALPHATMRLDLAGRDLTDYLMKILT
ERGYSFVTTAEREIVRDIKEKLCYVALDFENEMATAASSSSLEKSYELP
DGOVITIGNERFRCPETLFQPSFIGMESAGIHETTYNSIMKCDIDIRKD
LYANNVLSGGTTMYPGIADRMQKEI TALAPSTMKIKIIAPPERKYSVWI

GGSILASLSTFQOMWISKQEYDEAGPS IVHRKCF

Igsoform 1 Of Sodium Channel Protein Type 8
Subunit Alpha, SCN8A (e.g., GenBank Accession
Number NP_055006 SEQ ID NO: 134):
s>refseqp/NP_2355006|NP_055006 sodium channel,
voltage gated, type VIII, alpha [Homo sapiensg].
MAARLLAPPGPDSFKPFTPESLANI ERRIAESKLKKPPKADGSHREDDE

DSKPKPNSDLEAGKSLPFIYGDIPQGLVAVPLEDFDPYYLTQKTFVVLN
RGKTLFRFSATPALYILSPFNLIRRIAIKILIHSVFSMIIMCTILTNCV

FMTFSNPPDWSKNVEYTFTGIYTFESLVKIIARGFCIDGF TFLRDPWNW

74

Jun. 23,2011

-continued
LDFSVIMMAY ITEFVNLGNVSALRTFRVLRALKTISVIPGLKTIVGALI

QSVKKLSDVMILTVFCLSVFALIGLQLFMGNLRNKCVVWNPINFNESYLE
NGTKGFDWEEYINNKTNFYTVPGMLEPLLCGNSSDAGQCPEGYQCMKAG
RNPNYGYTSFDTFSWAFLALFRLMTQDYWENLYQLTLRAAGKTYMIFEV
LVIFVGSFYLVNLILAVVAMAYEEQNQATLEEAEQKEAEFKAMLEQLKK
QOEEAQAAAMATSAGTVSEDAIEEEGEEGGGSPRSSSEISKLSSKSAKE
RRNRRKKRKQKELSEGEEKGDPEKVFKSESEDGMRRKAFRLPDNRIGRK
FSIMNQSLLSIPGSPFLSRHNSKSSIFSFRGPGRFRDPGSENEFADDEH
STVEESEGRRDSLFIPIRARERRSSYSGYSGYSQGSRSSRIFPSLRRSV
KRNSTVDCNGVVSLIGGPGSHIGGRLLPEATTEVEIKKKGPGSLLVSMD
QLASYGRKDRINSIMSVVTNTLVEELEESQRKCPPCWYKFANTFLIWEC
HPYWIKLKEIVNLIVMDPFVDLAITICIVLNTLFMAMEHHPMT PQFEHV
LAVGNLVFTGIFTAEMFLKLIAMDPYYYFQEGWNIFDGFIVSLSLMELS
LADVEGLSVLRSFRLLRVFKLAKSWPTLNMLIKIIGNSVGALGNLTLVL
AIIVFIFAVVGMQLFGKSYKECVCKINQDCELPRWHMHDFFHSFLIVER
VLCGEWIETMWDCMEVAGQAMCLIVFMMVMVIGNLVVLNLFLALLLSSF
SADNLAATDDDGEMNNLQI SVIRIKKGVAWTKLKVHAFMQAHFKQREAD
EVKPLDELYEKKANCIANHTGAD IHRNGDFQKNGNGTTSGIGSSVEKYI
IDEDHMSFINNPNLTVRVPIAVGESDFENLNTEDVSSESDPEGSKDKLD
DTSSSEGSTIDIKPEVEEVPVEQPEEYLDPDACFTEGCVQRFKCCQVNI
EEGLGKSWWILRKTCFLIVEHNWFETFIIFMILLSSGALAFEDIYIEQR
KTIRTILEYADKVFTYIFILEMLLKATAYGFVKFFTNAWCWLDFLIVAV
SLVSLIANALGYSELGAIKSLRTLRALRPLRALSRFEGMRVVVNALVGA
IPSIMNVLLVCLIFWLIFSIMGVNLFAGKYHYCFNETSEIRFEIEDVNN
KTECEKLMEGNNTEIRWKNVKINFDNVGAGYLALLQVATFKGWMDIMYA
AVDSRKPDEQPKYEDNIYMYIYFVIFIIFGSFFTLNLFIGVIIDNFNQQ
KKKFGGQD IFMTEEQKKYYNAMKKLGSKKPQKPIPRPLNKIQGIVFDFV
TQQAFDIVIMMLICLNMVTMMVETDTQSKQMENILYWINLVFVIFFTCE
CVLKMFALRHYYFTIGWNIFDEFVVVILSIVGMFLADIIEKYFVSPTLFR
VIRLARIGRILRLIKGAKGIRTLLFALMMSLPALFNIGLLLFLVMFIFS
IFGMSNFAYVKHEAGIDDMFNFETFGNSMICLFQITTSAGNDGLLLPIL
NRPPDCSLDKEHPGSGFKGDCGNPSVGIFFFVSYIIISFLIVVNMYIAL
ILENFSVATEESADPLSEDDFETFYEIWEKFDPDATQFIEYCKLADFAD
ALEHPLRVPKPNTIELIAMDLPMVSGDRIHCLDILFAFTKRVLGDSGEL
DILRQOMEERFVASNPSKVSYEPITTTLRRKQEEVSAVVLORAYRGHLA
RRGFICKKTTSNKLENGGTHREKKESTPSTASLPSYDSVTKPEKEKQQR

AEEGRRERAKRQKEVRESKC
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Isoform Long Of Galectin-8 (e.g., GenBank
Accession Number NP_033665 SEQ ID NO: 135):
>refseqp/NP_033665/NP_033665 galectin-9

isoform long [Homo sapiens].
MAFSGSQAPYLSPAVPFSGTIQGGLQDGLOITVNGTVLSSSGTRFAVNF
QTGFSGNDIAFHFNPRIEDGGYVVCNTRONGSWGPEERKTHMPFQKGMP
FDLCFLVQSSDFKVMVNGI LFVQYFHRVPFHRVDTISVNGSVQLSYISF
QNPRTVPVQPAFSTVPFSQPVCFPPRPRGRROQKPPGVWPANPAPITQTV
IHTVQSAFGOMFSTPAI PPMMYTHPAYPMPFITTILGGLYPSKSILLSG
TVLPSAQRFHINLCSGNHI AFHLNPRFDENAVVRNTQIDNSWGSEERSL

PRKMPFVRGQSFSVWILCEAHCLKVAVDGOQHLFEYYHRLRNLPTINRLE

VGGDIQLTHVQT

T-Complex Protein 1 Subunit Epsilon, CCT5

(e.g., GenBank Accession Number NP_036205

(SEQ ID NO: 136):

>refsegp/NP_036205/NP_036205 chaperonin

containing TCP1, subunit 5 (epsilon)

[Homo sapiens].
MASMGTLAFDEYGRPFLIIKDQDRKSRLMGLEALKSHIMAAKAVANTMR
TSLGPNGLDKMMVDKDGDV TVTNDGAT ILSMMDVDHQIAKLMYELSKSQ
DDEIGDGTTGVVVLAGALLEEAEQLLDRGIHPIRIADGYEQAARVAIEH
LDKISDSVLVDIKDTEPLIQTAKTTLGSKVVNSCHRQMAEIAVNAVLTV
ADMERRDVDFELIKVEGKVGGRLEDTKLIKGVIVDKDFSHPQMPKKVED
YAKIAILTCPFEPPKPKTKHKLDVTSVEDKALQKYEKEKFEEMIQQIKE
TGANLAICQWGFDDEANHLLLONNLPAVRWVGGPEIELIAIATGGRIVP
RFSELTAEKLGFAGINQEISFGT TKDKMLVIEQCKNSRAVTIFIRGGNK
MIIEEAKRSLHDALCVIRNLIRDNRVVYGGGAAEISCALAVSQEADKCP
TLEQYAMRAFADALEVIPMALSENSGMNPIQTMTEVRARQVKEMNPALG

IDCLHKGTNDMKQQHVIETLIGKKQQI SLATQMVRMILKIDDIRKPGES

EE

Alpha-Enolase, Lung Specific

(e.g., GenBank Accession Number CALA47179

(SEQ ID NO: 137):
MSILKIIHARDIFESRGNPTVEVDLYTNKGGLFGRAAVPSGASTGIYEA
LLELRDNDKTRYMGGKGVSKAVEHI INKTIAPALISKNVNVVEQDKIDN
LMLDMDGSENKSKFGANAILGVSLAVCSNAGATAEKGVPLYRHIADLAG
NNPEVILPVPAFNVINGGSHAGNKLAMQEFMIPPCGADRFNDAIRIGAE
VYHNLKNVIKEKYGKDATNVGDEGGFAPNILENKEALELLKTAIGKAGY
SDKVVIGMDVAASEFYRDGKYDLDFNSPDDPSRYISPDQLADLYKGFVL
GHAVKNYPVGVSIEDPPFDQDDWGAWKKLFTGSLVGIQVVGDDLTVTKP
EARIAKAVEEVKACNCLLLLKVNQIGSVTESLOQACKLAQSNGWGVMPVS

HRLSGETEDTFMADLVVGLCTGQIKTGPTCRSERLAKYNQLLRIEEAEA

GSKARFAGRNFRNPRIN

Jun. 23,2011

Proto-Oncogene Serine/Threonine-Protein Kinase
MOS (e.g., GenBank Accession Number NP_005363
(SEQ ID NO: 138):

>refsegp/NP_005363/NP_005363 v-mos Moloney murine
garcoma viral oncogene homolog [Homo sapiens]
MPSPLALRPYLRSEFSPSVDARPCSSPSELPAKLLLGATLPRAPRLPRR
LAWCSIDWEQVCLLQRLGAGGFGSVYKATYRGVPVAIKQVNKCTKNRLA
SRRSFWAELNVARLRHDNIVRVVAASTRTPAGSNSLGTI IMEFGGNVTL
HOVIYGAAGHPEGDAGEPHCRTGGQLSLGKCLKYSLDVVNGLLFLHSQS
IVHLDLKPANILISEQDVCKISDFGCSEKLEDLLCFQTPSYPLGGTYTH
RAPELLKGEGVTPKADIYSFAITLWOMTTKQAPYSGERQHILYAVVAYD

LRPSLSAAVFEDSLPGQRLGDVIQRCWRPSAAQRPSARLLLVDLTSLKA

ELG

Isoform 1 Of Beta-Adducin (ADD2)

(e.g., GenBank Accession Number NP_001608

(SEQ ID NO: 139):

>refseqplNP_001608INP_001608 adducin 2 isoform a
[Homo sapiens].
MSEETVPEAASPPPPQGQPYFDRFSEDDPEYMRLRNRAADLRQDFNLME
PQKKRVTMILQSSFREELEGLIQEQMKKGNNSSNIWALRQIADFMASTS
HAVFPTSSMNVSMMTPINDLHTADSLNLAKGERLMRCKISSVYRLLDLY
GWAQLSDTYVTLRVSKEQDHFLI SPKGVSCSEVTASSLIKVNILGEVVE
KGSSCFPVDTTGFCLHSAIYAARPDVRCI IHLHTPATAAVSAMKWGLLP
VSHNALLVGDMAYYDFNGEMEQEADR INLQKCLGPTCKILVLRNHGVVA
LGDTVEEAFYKIFHLQAACEDQVSALSSAGGVENLILLEQEKHRPHEVG
SVOWAGSTFGPMOKSRLGEHEFEALMRMLDNLGYRTGYTYRHPFVQEKT
KHKSEVEIPATVTAFVFEEDGAPVPALRQHAQKQOKEKTRWLNTPNTYL
RVNVADEVQRSMGSPRPKTTWMKADEVEKSSSGMPIRIENPNQFVPLYT
DPQEVLEMRNKIREQNRQDVKSAGPQSQLLASVIAEKSRSPSTESQLMS
KGDEDTKDDSEETVPNPFSQLTDQELEEYKKEVERKKLELDGEKETAPE
EPGSPAKSAPASPVQSPAKEAETKSPLVSPSKSLEEGTKETETSKAATT

EPETTQPEGVVVNGREEEQTAEEILSKGLSQMTTSADTDVDTSKDKTES

VTSGPMSPEGSPSKSPSKKKKKFRTPSFLKKSKKKEKVES

Apolipoprotein E (APOE) (e.g., GenBank Accession
Number NP_000032 SEQ ID NO : 140):
s>refseqgp/NP_00032|NP_000032 apolipoprotein E
precursor [Homo sapiens].
MKVLWAALLVTFLAGCQAKVEQAVETEPEPELRQQTEWQSGQRWELALG
RFWDYLRWVQTLSEQVQEELLSSQVTQELRALMDETMKELKAYKSELEE
QLTPVAEETRARLSKELQAAQARLGADMEDVCGRLVQYRGEVQAMLGQS
TEELRVRLASHLRKLRKRLLRDADDLQKRLAVYQAGAREGAERGLSAIR
ERLGPLVEQGRVRAATVGS LAGQPLQERAQAWGERLRARMEEMGSRTRD
RLDEVKEQVAEVRAKLEEQAQQIRLOAEAFQARLKSWFEPLVEDMQRQW

AGLVEKVQAAVGTSAAPVPSDNH
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Ubiquilin-4 (UBQLN4)

(ataxin-1 ubiquitin-like interacting protein)
(e.g. , GenBank Accession Number NP 064516

(SEQ ID NO: 41):

>refseqp/NP_064516/NP_064516 ataxin-1 ubiquitin-
like interacting protein [Homo sapiens].
MAEPSGAETRPPIRVTVKTPKDKEEIVICDRASVKEFKEETSRRFKAQQ

DOLVLIFAGKILKDGDTLNQHGI KDGLTVHLVIKTPQKAQDPAAATASS

PSTPDPASAPSTTPASPATPAQPSTSGSASSDAGSGSRRSSGGGPSPGA

Jun. 23,2011

-continued
LOLPVFLOOMONPESLS ILTNPRAMOALLOIOQGLOTLOTEAPGLYPSL

GSFGISRTPAPSAGSNAGS TPEAPTSSPATPATSSPTGASSAQQQLMQQ
MIQLLAGSGNSQVOTPEVRFQQQLEQLNSMGFINREANLQALIATGGDT

NAATERLLGSQLS

Sumo-Conjugating Enzyme UB21

GEGSPSATASILSGFGGILGLGS LGLGSANFMELQQOMORQLMSNPEML (URCY homolog in yeast)

(e.g., GenBank Accession Number NP_00333%

SQIMENPLVQDMMSNPDLMRHMIMANPQMOQLMERNPEI SHMLNNPELM (SEQ ID NO: 142):

>refseqp/NP_003336/NP_003336 ubiquitin-

RQTMELARNPAMMQEMMRNQDRALSNLESIPGGYNALRRMYTD IQEPMF conjugating enzyme E2I [Homo sapiens].

MSGIALSRLAQERKAWRKDHPFGFVAVPTKNPDGTMNLMNWECAI PGKK

SAAREQFGNMPFSSLAGNSDSSSSOPLRTENREPLPNPWSPSPPTSQAP

GTPWEGGLFKLRLMLFKDDYPSSPPKCKFEPPLFHPNVYPSGTVCLSIL

GSGGEGTGGSGTSQVHPTVSNPFGINAASLGSGMFNSPEMQALLQQISE

EEDKDWRPAITIKQILLGIQELLNEPNIQDPAQAEAYTIYCQONRVEYEK

NPQLMQONV ISAPYMRSMMQTLAQNPDFAAQMMVNVPLFAGNPQLOEQLR

RVRAQAKKFAPS

Myosin-15(MYH15) (e.g., GenBank Accession Number NP_055796
(SEQ ID NO: 143} :

>refseqp/NP_055796/NP_055796 myosin, heavy polypeptide 15
[Homo sapieng].
MVESCLLTFRAFFWWIALIKMDLSDLGEAAAFLRRSEAELLLLQATALDGKKKCWIPDGE
NAYIEAEVKGSEDDGTVIVETADGESLSIKEDKIQOMNPPEFEMI EDMAMLTHLNEASVL
HTLKRRYGOWMIYTYSGLFCVTINPYKWLPVYQKEVMAAYKGKRRSEAPPHIFAVANNAF
QODMLHNRENQSILFTGESGAGKTVNSKHI IQYFATIAAMIESRKKQGALEDQIMQANTIL
EAFGNAKTLRNDNS SRFGKFIRMHFGARGMLSSVDIDIYLLEKSRVIFQQAGERNYHIFY
QILSGOKELHDLLLVSANPSDFHFCSCGAVTVESLDDAEELLATEQAMDILGFLPDEKYG
CYKLTGAIMHFGNMKFKQKPREEQLEADGTENADKAAFLMGINSSELVKCLIHPRIKVGN
EYVTRGQTIEQVTCAVGALSKSMYERMFKWLVARINRALDAKLSRQFFIGILDITGFEIL
EYNSLEQLCINFTNEKLQQFFNWHMFVLEQEEYKKESIEWVSIGFGLDLQACIDLIEKPM
GILSILEEECMFPKATDLTFKTKLFDNHFGKSVHLQKPKPDKKKFEAHFELVHYAGVVPY
NISGWLEKNKDLLNETVVAVFQKSSNRLLASLFENYMSTDSAIPFGEKKRKKGASFQTVA
SLHKENLNKLMTNLKS TAPHFVRCINPNVNKIPGILDPYLVLOQLRCNGVLEGTRICREG
FPNRLQYADFKOQRYCILNPRTFPKSKFVSSRKAAEELLGSLEIDHTQYRFGITKVFFKAG
FLGQLEAIRDERLSKVFTLFQARAQGKLMRIKFQKILEERDALILIQWNIRAFMAVEKNWP
WMRLFFKIKPLVKSSEVGEEVAGLKEECAQLQKALEKSEFQREELKAKQVSLTQEKNDLI
LOLQAEQETLANVEEQCEWLIKSKIQLEARVKELSERVEEEEEINSELTARGRKLEDECF
ELKKEIDDLETMLVKSEKEKRTTEHKVENLTEEVEFLNEDISKLNRAAEVVQEAHQQTLD
DLHMEEEKLSSLSKANLKLEQQVDELEGALEQERKARMNCERELHKLEGNLKLNRESMEN
LESSORHLAEELRKKELELSQMNSKVENEKGLVAQLQKTVKELOTQIKDLKEKLEAERTT
RAKMERERADLTQDLADLNERLEEVGGSSLAQLEI TKKQETKFQKLHRDMEEATLHFETT

SASLKKRHADSLAELEGQVENLQQVKQKLEKDKSDLQLEVDDLLTRVEQMTRAKANAEKL

CTLYEERLHEATAKLDKVTQLANDLAAQKTKLWSESGEFLRRLEEKEALINQLSREKSNF
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TRQOIEDLRGQLEKETKSQS ALAHALQKAQRDCDLLREQYEEEQEVKAELHRTLSKVNAEM

VOWRMKYENNVIQRTEDLEDAKKELAIRLOEAAEAMGYANARNAS LERARHQLQLELGDA
LSDLGKVRSAAARLDOKQLQSGKALADWKQOKHEESQALLDASOKEVQALSTELLKLKNTY
EESIVGQETLRRENKNLQEEI SNLTNQVREGTKNLTEMEKVKKLI EEEKTEVQVTLEETE
GALERNESKILHFQLELLEAKAELERKLSEKDEEI ENFRRKQQCTIDSLQSSLDSEAKSR
IEVTRLKKKMEEDLNEMELQLSCANRQVSEATKSLGQLQIQIKDLOMQLDD STQLNSDLK
EQVAVAERRNSLLQSELEDLRSLQEQTERGRRLSEEELLEATERINLFYTQNTSLLSQKK
KLEADVARMQKEAEEVVQECQNAEEKAKKAAT EAANLSEELKKKQDT IAHLER TRENMEQ
TITDLOKRLAEAEQMALMGSRKQIQKLESRVRELEGELEGEIRRSAEAQRGARRLERCIK
ELTYQAEEDKKNLSRMQTQMDKLQLKVONYKQOVEVAETOANQYLSKYKKQQHELNEVKE

RAEVAESQVNKLKIKAREFGKKVQEE

FLJ93091, Homo Sapiens UMP-CMP Kinase (UMP-CMPK)

(e.g. , GenBank Accession Number NP_057392 (SEQ ID NO: 144):
refseqp/NP_057392INP_057392 UMP-CMP kinase 1 isoform a

[Homo sapiens].
MLSRCRSGLLHVLGLSFLLQTRRPILLCSPRLMKPLVVEVLGGPGAGKGTQCARIVEKYG
YTHLSAGELLRDERKNPDSQYGELIEKYIKEGKIVPVEITISLLKREMDQTMAANAQKNK
FLIDGFPRNQDNLQGWNKTMDGKADVSFVLFFDCNNEICIERCLERGKS SGRSDDNRESL

EKRIQTYLQSTKPIIDLYEEMGKVKKIDASKSVDEVFDEVVQIFKEG

Intelectin-1 (ITLN1l) (e.g., GenBank Accession

Number NP_060095 (SEQ ID NO: 145):
>refgegpINP_060095|NP_060095 intelectin [Homo sapiens].
MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRT
ENGVIYQTFCDMTSGGGGWTLVASVHENDMRGKCTVGDRWSSQQGSKAVYPEGDGNWANY
NTFGSAEAATSDDYKNPGYYDIQAKDLGIWHVPNKSPMOHWRNSSLLRYRTDTGFLQTLG
HNLFGIYQKYPVKYGEGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGOREF TAGFVQFRV
FNNERAANALCAGMRVTGCNTEHHC IGGGGYFPEASPQQCGDF SGFDWSGYGTHVGYSSS

REITEAAVLLFYR

Apolipoprotein A-IV (APOA4) (e.g., GenBank Accession

Number Q13784 (SEQ ID NO: 146):

>uniprot|Ql37841Q13784 HUMAN APOA4 protein;
LEPYADQLRTQVNTQAEQLRRQLDPLAQRMERVLRENADS LQASLRPHADELKAKIDONV

EELKGRLTPYADEFKVKIDQTVEELRRSLAPYAQDTQEKLNHQLEGLTPQMKKNAEELKA
RISASAEELRQRLAPLAEDVRGNLKGNTEGLQKSLAELGGHLDQQVEEFRRRVEPYGENF
NKALVQOMEQLRQKLGPHAGDVEGHLS FLEKDLRDKVNSFFSTFKEKESQDKTLSLPELE

QOQE

Mitochondrial pyruvate dehydrogenase (lipoamide) alpha 1 (PDHAL)
(e.g., GenBank Accession Number P0559 (SEQ ID NO: 147):
>uniprot|P08559|0DPA_HUMAN Pyruvate dehydrogenase E1 compcnent
gubunit alpha, somatic form, mitochondrial:
MRKMLAAVSRVLSGASQKPASRVLVASRNFANDATFEIKKCDLHRLEEGPPVTTVLTRED

GLKYYRMMQTVRRMELKADQLYKQKIIRGFCHLCDGQEACCVGLEAGINPTDHLITAYRA

Jun. 23,2011
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HGFTFTRGLSVREI LAELTGRKGGCAKGKGGSMHMY AKNFYGGNG IVGAQVPLGAGIALA

CKYNGKDEVCLTLYGDGAANQGQIFEAYNMAALWKLPCIFICENNRYGMGTSVERARAST
DYYKRGDFIPGLRVDGMDILCVREATRFAAAYCRSGKGPILMELQTYRYHGHSMSDPGVS
YRTREEIQEVRSKSDPIMLLKDRMVNSNLASVEELKEIDVEVRKEIEDAAQFATADPEPP

LEELGYHIYSSDPPFEVRGANQWIKFKSVS

Leucine-Rich Repeat-Containing Protein 59 (LRRC59)

(e.g., GenBank Accession Number NP_060979 (SEQ ID NO: 148):
>refsegpINP_060979INP_060979 leucine rich repeat containing 59
[Homo sapiens]
MTKAGSKGGNLRDKLDGNELDLSLSDLNEVPVKELAALPKATILDLSCNKLTTLPSDFCG
LTHLVKLDLSKNKLQQLPADFGRLVNLQHLDLLNNKLVTLPVSFAQLKNLKWLDLKDNPL
DPVLAKVAGDCLDEKQCKQCANKVLQHMKAVOADQERERQRRLEVEREAEKKREAKQRAK
EAQERELRKREKAEEKERRRKEYDALKAAKREQEKKPKKEANQAPKSKSGSRPREPPPRK
HTRSWAVLKLLLLLLLFGVAGGLVACRVTELQQQPLCTSVNTIYDNAVQGLRRHEI LQWV

LQTDSQQ

60S Ribosomal Protein L372Z. (RPL37A)

(e.g., GenBank Accession Number NP_000989 (SEQ ID NO: 149):
>refsegp/NP_000989/NP_000989 ribogomal protein L37a

[Homo sapiens].
MAKRTKKVGIVGKYGTRYGASTRKMVKKIEISQHAKYTCSFCGKTKMKRRAVGIWHCGSC

MKTVAGGAWTYNTTSAVTVKSATRRLKELKDQ

Uridine-Cytidine Kinase 1-1like 1 (UCKL1) .

(e.g., GenBank Accession Number Q53HM1 (SEQ ID NO: 150):
>uniprot|Q53HM1IQ53HM1_HUMAN Uridine kinase;
MAAPPARADADPSPTSPPTARDTPGRQAEKSETACEDRSNAESLDRLLPPVGTGRSPRKR
TTSQCKSEPPLLRTSKRTIYTAGRPPWYNEHGTQSKEAFAIGLGGGSASGKTTVARMIIE
ALDVPWVVLLSMDSFYKVLTEQQQEQAAHNNFNFDHPDAFDFDLI IF TLKKLKQGKSVKV
PIYDFTTHSRKKDWKTLYGANVIIFEGIMAFADKTLLELLDMKIFVDTDSDIRLVRRLRR
DISERGRDIEGVIKQYNKFVKPSFDQYIQPTMRLADIVVPRGSGNTVAIDLIVQHVHSQL
EERELSVRAALASAHQCHPLPRTLSVLKSTPQVRGMHT ITRDKETSRDEFIFYSKRLMRL
LIEHALSFLPFQDCVVQTPQGQODYAGKCYAGKQITGVS ILRAGETMEPALRAVCKDVRIG
TILIQTNQLTGEPELHYLRLPKDISDDHVILMDCTVSTGAAAMMAVRVLLDHDVPEDKIF

LLSLLMAEMGVHSVAYAFPRVRI ITTAVDKRVNDLFRIIPGIGNFGDRYFGTDAVPDGSD

EEEVAYTG

Aldehyde Dehydrogenase SAl (ALDHO9AL)

(e.g., GenBank Accession Number NP_00687 (SEQ ID NO: 151):
s>refseqp/NP_000687/NP_000687 aldehyde dehydrogenase 9Al

[homo sapiens].
MFLRAGLAALSPLLRSLRPSPVAAMSTGTFVVSQPLNYRGGARVEPADASGTEKAFEPAT

GRVIATFTCSGEKEVNLAVQONAKAAFKIWSQKSGMERCRILLEAARI IREREDEIATMEC
INNGKSIFEARLDIDISWQCLEYYAGLAASMAGEHIQLPGGSFGYTRREPLGVCVGIGAW

NYPFQIASWKSAPALACGNAMVFKPSPFTPVSALLLAEIYSEAGVPPGLFNVVQGGAATG
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QFLCQHPDVAKVSFTGSVPTGMKIMEMSAKGIKPVTLELGGKSPLIIFSDCDMNNAVKGA
LMANFLTQGQVCCNGTRVFVQKE ILDKFTEEVVKQTQRIKIGDPLLEDTRMGPLINRPHL
ERVLGFVKVAKEQGAKVLCGGDI YVPEDPKLKDGYYMRPCVLTNCRDDMTCVEEET FGPY
MSILSFDTEAEVLERANDTTFGLAAGVFTRDIQRAHRVVAELQAGTCFINNYNVSPVELP

FGGYKKSGFGRENGRVTIEYYSQLKTVCVEMGDVESAF

Isoform 3 Of Thioredoxin Reductase 1, Cytoplasmic (TXNRD1)
(e.g., GenBank Accession Number Q16881 (SEQ ID NO: 152):
>uniprot|Ql6881ITRXR1_HUMAN Thioredoxin reductase 1, cytoplasmic;
MGCAEGKAVAAAAPTELQTKGKNGDGRRRSAKDHHPGKTLPENPAGFTSTATADSRALLQ
AYIDGHSVVIFSRSTCTRCTEVKKLFKSLCVPYFVLELDQTEDGRALEGTLSELAAETDL
PVVFVKQRKIGGHGPTLKAYQEGRLQKLLKMNGPEDLPKSYDYDLIIIGGGSGGLAAAKE
AAQYGKKVMVLDFVTPTPLGTRWGLGGTCVNVGCIPKKLMHQAALLGQALQDSRNYGWKV
EETVKHDWDRMI EAVONHIGSLNWGYRVALREKKVVYENAYGQFIGPHRIKATNNKGKEK
IYSAERFLIATGERPRYLGIPGDKEYCISSDDLFSLPYCPGKTLVVGASYVALECAGFLA
GIGLDVTVMVRSILLRGFDQDMANKIGEHMEEHGIKFIRQFVPIKVEQIEAGTPGRLRVV
AQSTNSEEIIEGEYNTVMLAIGRDACTRKIGLETVGVKINEKTGKIPVTDEEQTNVPYIY
AIGDILEDKVELTPVAIQAGRLLAQRLYAGSTVKCDYENVPTTVFTPLEYGACGLSEEKA

VEKFGEENIEVYHSYFWPLEWTIPSRDNNKCYAKIICNTKDNERVVGFHVLGPNAGEVTQ

GFAAALKCGLTKKQLDSTIGIHPVCAEVFTTLSVTKRSGASILQAGCUG

Nuclear Receptor Subfamily 2 Group E Member 1 (NR2EL)

(e.g. , GenBank Accession Number NP 003260 (SEQ ID NO: 153):
>refseqp/NP_003260/NP_003260 nuclear receptor subfamily 2,
group E,member 1 [Homo sapiens].

MSKPAGSTSRILDIPCKVCGDRS SGKHYGVYACDGCSGFFKRS IRRNRTYVCKSGNQGGC
PVDKTHRNQCRACRLKKCLEVNMNKDAVQHERGPRTSTIRKQVALYFRGHKEENGAAAHF
PSAALPAPAFFTAVTQLEPHGLELAAVSTTPERQTLVSLAQPTPKYPHEVNGTPMYLYEV
ATESVCESAARLLFMSIKWAKSVPAFS TLSLODOLMLLEDAWRELFVLGIAQWAIPVDAN
TLLAVSGMNGDNTDSQKLNKIISEIQALQEVVARFROLRLDATEFACLKCIVTFKAVPTH
SGSELRSFRNAAATAALQDEAQLTLNSYIHTRYPTQPCRFGKLLLLLPALRSISPSTIEE

VFFKKTIGNVPITRLLSDMYKSSDI

Cation Channel Sperm-Associated Protein 3 (CATSPER3)

(e.g., GenBank Accession Number NP 821138 (SEQ ID NO: 154):
s>refseqp/NP_821138/NP_821138 cation channel, sperm associated 3
[Homo sapiens].
MSQHRHORHSRVISSSPVDTTSVGFCPTFKKFKRNDDECRAFVKRVIMSRFFKIIMISTV
TSNAFFMALWTSYDIRYRLFRLLEFSEIFFVSICTSELSMKVYVDPINYWKNGYNLLDVI
IIIVMFLPYALRQLMGKQF TYLYIADGMQSLRILKLIGYSQGIRTLITAVGQTVYTVASV
LLLLFLLMYIFAILGFCLFGS PDNGDHDNWGNLAAAFFTLFSLATVDGWTDLQKQLDNRE
FALSRAFTIIFILLASFIFLNMFVGVMIMHTEDSIRKFERELMLEQQEMLMGEKQVILQR
QQEEISRLMHIQKNADCTSFSELVENFKKTLSHTDPMVLDDFGTSLPFIDIYFSTLDYQD

TTVHKLQELYYEIVHVLSLMLEDLPQEKPQSLEKVDEK
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Transmembrane EMP24 Domain-Containing Protein 1 (TMED1 )
(e.g., GenBank Accession Number NP_006849 (SEQ ID NO: 155):
>refseqp/NP_006849/NP_006849 interleukin 1 receptor-like 1
ligand precursor [Homo sapiens]
MMAAGAALALALWLLMPPVEVGGAGPPPIQDGEFTFLLPAGRKQCFYQSAPANASLETEY

QVIGGAGLDVDFTLESPQGVLLVSESRKADGVHTVEPTEAGDYKLCFDNSFSTISEKLVF
FELIFDSLODDEEVEGWAEAVEPEEMLDVKMEDIKESIETMRTRLERSIQMLTLLRAFEA

RDRNLQEGNLERVNFWSAVNVAVLLLVAVLQVCTLKRFFQDKRPVPT

Protein FAM154A(FAM154A)

(e.g., GenBank Accession Number NP_714218 (SEQ ID NO: 156):
>refseqp/NP_714918/NP_714918 hypothetical protein LOC158297
[Homo sapieng].
MKTKCICELCSCGRHHCPHLPTKIYDETEKPCLLSEYTENYPFYHSYLPRESFKPRREYQ

KGSIPMEGLTTSRRDFGPHKVAPVKVHQYDQFVPSEENMDLLTTYKKDYNPYPVCRVDPI
KPRDSKYPCSDKMECLPTYKADYLPWNQPRREPLRLEHKYQPASVRFDNRTTHQDDYPIK
GLVKTISCKPLAMPKLCNIPLEDVTNYKMSYVAHPVEKRFVHEAEKFRPCEIPFESLTTQ
KQSYRGLMGEPAKSLKPLARPPGLDMPFCNTTEFRDKYQAWPMPRMEF SKAPITYVPPEDR
MDLLTTVQAHYTCPKGAPAQSCRPALQIKKCGRFEGSSTTKDDYKQWSSMRTEPVKPVEQ
LDLPTEPLDCLTTTRAHYVPHLP INTKSCKPHWSGPRGNVPVESQTTYTISFTPKEMGRC

LASYPEPPGYTFEEVDALGHRIYKPVSQAGSQQSSHLSVDDSENPNQRELEVLA

Isoform 1 Of Transcriptional Repressor NF-X1 (NFX1)

(e.g., GenBank Accession Number NP_002495 (SEQ ID NO: 157):
>refeseqgp/NP_002495/NP_002495 nuclear transcription factor,
X-box binding 1 isoform 1 [Homo sapiens].
MAEAPPVSGTFKFNTDAAEFIPQEKKNSGLNCGTQRRLDSNRIGRRNYSSPPPCHLSRQV
PYDEISAVHQHSYHPSGSKPKSQQTSFQSSPCNKSPKSHGLONQPWQKLRNEKHHIRVKK
AQSLAEQTSDTAGLESSTRSESGTDLREHSPSESEKEVVGADPRGAKPKKATQFVYSYGR
GPKVKGKLKCEWSNRTTPKPEDAGPES TKPVGVFHPDSSEASSRKGVLDGYGARRNEQRR
YPQKRPPWEVEGARPRPGRNPPKQEGHRHTNAGHRNNMGP I PKDDLNERPAKS TCDSENL
AVINKSSRRVDQEKCTVRRQDPQVVSPFSRGKONHVLKNVETHTGSLIEQLTTEKYECMV
CCELVRVTAPVWSCQSCYHVFHLNCIKKWARSPASQADGQSGWRCPACQNVSAHVPNTYT
CFCGKVKNPEWSRNEIPHS CGEVCRKKQPGODCPHSCNLLCHPGPCPPCPAFMTKTCECG
RTRHTVRCGQAVSVHCSNPCENI LNCGOHQCAELCHGGQCQOPCQI ILNQVCYCGSTSRIV
LCGTDVGKSDGFGDFSCLKICGKDLKCGNHTCSQVCHPQPCQQCPRLPQLVRCCPCGQTP
LSQLLELGSSSRKTCMDPVPSCGKVCGKPLPCGSLDFIHTCEKLCHEGDCGPCSRTSVIS
CRCSFRTKELPCTSLKSEDATFMCDKRCNKKRLCGRHKCNEICCVDKEHKCPLICGRKLR
CGLHRCEEPCHRGNCQTCWQASFDELTCHCGASVIYPPVPCGTRPPECTQTCARVHECDH
PVYHSCHSEEKCPPCTFLTQKWCMGKHEFRSNIPCHLVDISCGLPCSATLPCGMHKCQRL
CHKGECLVDEPCKQPCTTPRADCGHPCMAPCHTSSPCPVTACKAKVELQCECGRRKEMVI
CSEASSTYQRIAAISMASKITDMQLGGSVEISKLITKKEVHQARLECDEECSALERKKRL
AEAFHISEDSDPFNIRSSGSKFSDSLKEDARKDLKFVSDVEKEMETLVEAVNKGKNSKKS

HSFPPMNRDHRRIIHDLAQVYGLESVSYDSEPKRNVVVTAIRGKSVCPPTTLTGVLEREM

QARPPPPIPHHRHQSDKNPGS SNLQKITKEPIIDYFDVQD
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[0157] The invention illustratively described herein suit-
ably can be practiced in the absence of any element or ele-
ments, limitation or limitations that are not specifically dis-
closed herein. Thus, for example, in each instance herein any
of the terms “comprising”, “consisting essentially of”, and
“consisting of” may be replaced with either of the other two
terms, while retaining their ordinary meanings. The terms and
expressions which have been employed are used as terms of
description and not of limitation, and there is no intention that
in the use of such terms and expressions of excluding any
equivalents of the features shown and described or portions
thereof, but it is recognized that various modifications are
possible within the scope of the invention claimed. Thus, it
should be understood that although the present invention has
been specifically disclosed by embodiments, optional fea-
tures, modification and variation of the concepts herein dis-
closed may be resorted to by those skilled in the art, and that
such modifications and variations are considered to be within
the scope of this invention as defined by the description and
the appended claims.

[0158] In addition, where features or aspects of the inven-
tion are described in terms of Markush groups or other group-
ing of alternatives, those skilled in the art will recognize that
the invention is also thereby described in terms of any indi-
vidual member or subgroup of members of the Markush
group or other group.

EXAMPLES
Example 1

Paired Autologous Colon Adenocarcinoma and Healthy Tis-
sue Specimens.

[0159] Colon adenocarcinoma stages I-IV and autologous
healthy tissue from regions of the large bowel adjacent to the
tumors were obtained from the Asterand XpressBank (De-
troit, Mich.). The samples provided by Asterand had been
harvested and quick frozen to preserve intact any potential
antigen that was present at the time of harvest. Minimal
degradation of the tissues was confirmed by the RNA profile.
The tissues were stored at -80° C. until used.

Tissue and Sample Preparation for Generation of Polyclonal
Antibodies in Chickens (YPAbs).

[0160] Approximately 50 mg of the frozen stages I-1V
colon cancer tissue specimens were separately shaved,
thawed on ice, and homogenized. The protein concentration
of the samples were adjusted to 1 mg/ml, mixed with Freund’s
Complete Adjuvant and used to immunize and boost 2 chick-
ens per sample. Colon cancer stages I-IV-specific immune
YPAbs, obtained from the eggs three weeks following the
following final boost, were tested for reactivity using western
blotting against the corresponding stage-specific tumor tissue
homogenate (data not shown). Strong and broadly reactive
YPabs were purified from 6 eggs per chicken, aliquoted and
stored at 4° C. until used. Only results for Stage IV colon
cancer tissues are shown.

Assessment of Reactivity of Stage IV YPAbs with Pooled
Sera of Patients Diagnosed with Stage IV Colon Cancer.

[0161] Reactivity was assessed using a dot immunoblot
assay. The results, shown in FIG. 1, indicate differential reac-
tivity of spotted pooled sera from stage IV colon cancer
patients when compared with spots of control serum from
age, gender and ethnicity-matched healthy patients (spot 4),
BSA (spot 3), and homogenates of healthy tissue (spot 1). A
homogenate of stage IV cancer tissue was the positive control

(spot 2).
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Subtraction of Antibodies Reactive with Proteins Expressed
by Healthy Tissue.

[0162] The high titer, broadly reactive YPAbs elicited by
homogenates of tumor tissue from each of the 4 stages of
colon cancer were repeatedly adsorbed using homogenates of
healthy bowel tissue obtained from the autologous host. The
proteins in the homogenate were bound to a solid support and
the YPAbs were allowed to incubate overnight with gentle
rocking at 4° C. Unbound antibodies were recovered and the
adsorption process was repeated twice more until ELISA and
western blots showed essentially no reactivity with proteins
present in healthy tissue. Remaining antibodies were recov-
ered and purified for use in the following steps. Alternatively,
in one study, antibodies raised against stage IV tumor tissue
were subtracted with serum from healthy subjects. The sub-
traction was performed by binding the serum components to
a solid support and treating the antibody preparation as
described above.

Change Mediated Antigen Capture and Protein Identification.

[0163] Unadsorbed antibodies were recovered, purified,
and covalently bound to Dynabeads M-280 Tosyl-activated
according to the manufacturer’s (Dynal Biotech) directions to
create “charged” magnetic beads. For immunocapture,
homogenates (1 mg/ml) of the staged tumors were matched to
their appropriately staged charged beads. Five ml of homo-
genates were incubated with 0.5 ml of charged beads for 1 h
at 4° C. with tilt rotation. Following immunocapture, charged
beads were washed with 10 bead volumes of wash buffer
(PBS-0.2% NOG). Specifically bound proteins were elated
with 1 M acetic acid. Many shed proteins were identified (sec
SEQ ID NOs:1-157). The negative control consisted of elut-
ants from an identical volume of uncharged beads used to
immunocapture proteins from the homogenates. Proteins
specifically bound by charged beads and controls were frac-
tionatedon 1D SDS-PAGE, stained with Coomassie blue, and
sliced into sections. Protein bands contained in each gel slice
were digested in-gel using the enzyme trypsin, eluted from
the gel slice, and identified by Gel.C-MS/MS and Mascot
database searching (IP1 human protein database) at the Uni-
versity of Florida Interdisciplinary Center for Biotechnology
Research (ICBR).

[0164] A similar format was used to pan serum of stage IV
cancer patients for shed change mediated proteins. One ml of
scrum from five patients (5 ml total) was pooled and incu-
bated with 0.5 ml of charged beads for 1 h at 4° C. with tilt
rotation. Following immunocapture, charged beads were
washed with 10 bead volumes of wash buffer (PBS-0.2%
NOG). Specifically bound proteins were eluted with 1 M
acetic acid. Three shed proteins were identified, the details of
which are shown in Table 1.

TABLE 1

PCMAT-identified shed proteins in pooled serum
of patients with stage IV colon carcinoma

#of
# Protein  peptides Comments
1 ApoAl 2 Associated with colon adenocarcinoma
SEQID progression, and a confirmed marker
NO: 103 of aggression
2 C4A 8  Complement component 4A of the
SEQID classical activation pathway
NO: 106
3 C3 187 7 Complement component C3, which plays
SEQID  kDa a central role in activation of both
NO:107  protein the classical and alternate

complement systems
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SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20110151490A1).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).

We claim:

1. A method of detecting cancer or a predisposition to
developing cancer in a subject, comprising determining an
expression level of a cancer-associated protein, polypeptide
or polynucleotide selected from the group consisting of
myeloblastin precursor (e.g., SEQ ID NO:29); Titin; HBAT,;
Insulin-like growth factor 1 receptor (IGF1R); Isoform 3 of
zonadhesin precursor; latent transforming growth factor beta
binding protein 4 (CTBP4); ASXL1 (additional sex combs
like 1); beta globin (HBB); BMP15-bone morphogenetic pro-
tein; TRIM49; DNAJ homolog subfamily B member 11 pre-
cursor; uncharacterized hematopoietic stem/progenitor cells
protein MDS027; uncharacterized protein ALB; isoform 3 of
sushi, nidogen and EGF-like domain-containing protein 1
precursor; isoform 2 of peripherin; mitochondrial 28S ribo-
somal protein S22; translation initiation factor EIF-2B sub-
unit  epsilon; estradiol  17-beta-dehydrogenase 1,
XRCC6BP1; brain-specific angiogenesis inhibitor 1 precur-
sor; isoform 2 of ring finger and CCCH-type zinc finger
domain-containing protein 2; hemoglobin subunit beta; iso-
form 1 of far upstream element-binding protein 1; GALEC-
TIN-3; lysozyme C precursor; actin, alpha skeletal muscle;
isoform M2 of pyruvate kinase isozymes M1/M2; AGR2;
neutrophil defensin 1 precursor; uncharacterized protein
PSME?2; tubulin beta-2C chain; thiosulfate sulfurtransferase;
heat shock 70 kDa protein 1; Ig kappa chain V-1II region sie;
macrophage migration inhibitory factor; isoform 1 of ATP
synthase subunit D, mitochondrial; uncharacterized protein
ENSP00000374051; isocitrate dehydrogenase [NADP] cyto-
plasmic; hemoglobin subunit delta; isoform 1 of splicing
factor, arginine/serine-rich 7; isoform 1 of mRNA-capping
enzyme; LON protease homolog, mitochondrial precursor;
signal recognition particle 54 kDa protein; isoform long of
galectin-9; integrin-linked protein kinase; bifunctional ami-
noacyl-tRNA synthetase; isoform 1 of zinc finger protein
207; inorganic pyrophosphatase; calponin-2; isoform 1 of
muscleblind-like protein 3; cathepsin G precursor; zinc finger
and BTB domain-containing protein 34; adenine phosphori-
bosyltransferase; 40S ribosomal protein S9; TALIN-1; leu-
cine-rich repeat-containing protein 59; ATP synthase subunit
alpha, mitochondrial precursor; isoform 7 of protein transport
protein SEC31A; dihydroxyacetone kinase; protein similar to
heterogeneous nuclear ribonucleoproteins C1/C2 (HNRNP
C1/HNRNP C2) isoform 4; 18 kDa protein (e.g., UNIPARC
Accession Number IP100796554; cold agglutinin FS-1
L-chain; isoform 1 of heterogeneous nuclear ribonucleopro-
teind0; DAZAP1/MEF2D fusion protein; POTE2; Keratin 18
(KRT18); PSME4 Isoform 1 of Proteasome activator com-
plex subunit; Mitogen-activated protein kinase-activated pro-
tein kinase (MAPKAPK33); Complement component 1, s
subcomponent (C1S); Lysozyme C precursor (LYZ); Keritin

Type Cytoskeletal 20 (KRT20); RNASE3; Aldehyde dehy-
drogenase X, mitochondrial precursor (ALDHIB1); CDNA
FLI25506 fis, clone CBRO5185; Isoform B of fibulin-1 pre-
cursor (FBLN1); Nucleobindin 1 (NUCB1); Histone cluster
2, H2ba (HIST2H2BA); Tripartite motif-containing 28
(TRIM28); Peroxisomal D3, D2 enoyl-CoA isomerase
(PECI); Peptidylprolyl isomerase B (PPIB); Similar to 40S
ribosomal protein S17; Eukaryotic translation elongation fac-
tor 1 gamma (EEF1G); Keratin 8 (KRTS8); Fibulin 2
(FBLN2); VIM, Fibrinogen alpha chain (FGA); Annexin A2
(ANXA2); H2A histone family, member J (H2AF]); Actin
alpha, cardiac muscle 1 (ACTC1); Keratin 19 (KRT19),
Immunoglobin lambda locus (IGL@protein); Immunoglobu-
lin heavy constant mu (IGHM); EGF-containing fibulin-like
extracellular matrix protein 1 (EFEMP1); Tripartite motif-
containing protein 34; Isoform 3 of APIl-subunit Gamma
Binding Protein 1; Proflin-1; Histone H4; Hemoglobin sub-
unit alpha; Transgelin); Lumican precursor; Hemoglobin
Beta; Fibrinogen Beta Chain Precursor; Immunoglobulin
kappa constant (IGKC); Uncharacterized Protein ALB;
ApoAl; C4A; C3 187 kDa protein; Actin, Cytoplasmic 1
(actin beta); Hemoglobin beta; Hemoglobin subunit alpha;
POTE-2 alpha actin; SLC4A10; Ribonuclease P Protein Sub-
unit P20 (POP7); Nuclear RNA export factor 1 (NXF1);
UVEAL Autoantigen With Coiled-Coil Domains And
Ankyrin Repeats, UACA; Uncharacterized Protein
C130RF27; Isoform 3 of Sushi, Nidogen And EGF-Like
Domain-Containing Protein 1 Precursor; Isoform 1 Of
Dynein Heavy Chain 10, Axonemal (DNAH10); Gap junc-
tion alpha-1 protein (GJA1/Connexion 43); Isoform 1 Of
Kinesin-Like Protein KIF25 (KIF25); GAPDH-Glyceralde-
hyde-3-Phosphate Dehydrogenase; Uncharacterized Protein
ALB; Galectin-3, LGALS3; Similar to NAC-Alpha Domain-
Containing Protein 1 (NACAD); Acetyl-CoA Acetyltrans-
ferase, Mitochondrial, ACAT1; KH-Type Splicing Regula-
tory Protein, FUBP2; Profilin 1(PFN1); Chloride
Intracellular Channel Protein 1, CLIC1; Zinc Finger Protein
831; Endoplasmin; Ribosomal Protein S10 (RPS10); Splic-
ing Factor, Arginine/Serine-Rich 3; ACTA2 Protein (alpha
actin, smooth muscle); Isoform 1 of Sodium Channel Protein
Type 8 Subunit Alpha, SCN8A; Isoform Long of Galectin-9;
T-Complex Protein 1 Subunit Epsilon, CCTS5; Alpha-Eno-
lase, Lung Specific; Proto-Oncogene Serine/Threonine-Pro-
tein Kinase MOS; Isoform 1 Of Beta-Adducin (ADD2); Apo-
lipoprotein E (APOE); Ubiquilin-4 (UBQLN4) (ataxin-1
ubiquitin-like interacting protein); Sumo-Conjugating
Enzyme UB21 (UBC9 homolog in yeast); Myosin-15
(MYHL15); FLI93091, Homo Sapiens UMP-CMP Kinase
(UMP-CMPK); Intelectin-1 (ITLN1); Apolipoprotein A-IV
(APOA4); Mitochondrial pyruvate dehydrogenase (lipoam-
ide)alpha 1 (PDHA1); Leucine-Rich Repeat-Containing Pro-
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tein 59 (LRRC59); 60S Ribosomal Protein L37A (RPL37A);
Uridine-Cytidine Kinase 1-like 1 (UCKL1); Aldehyde Dehy-
drogenase 9A1 (ALDH9A1); Isoform 3 of Thioredoxin
Reductase 1, Cytoplasmic (TXNRD1); Nuclear Receptor
Subfamily 2 Group E Member 1 (NR2E1); Cation Channel
Sperm-Associated Protein 3 (CATSPER3); Transmembrane
EMP24 Domain-Containing Protein 1 (TMEDI); Protein
FAM154A (FAM154A); and Isoform 1 of Transcriptional
Repressor NF-X1 (NFX1) or any combinations thereof; in a
biological sample from the subject, wherein an increase of the
expression level of the cancer-associated protein, polypep-
tide, or polynucleotide in the biological sample as compared
to acontrol sample indicates that the subject has cancer orhas
a predisposition to developing cancer.

2. The method of claim 1, wherein the protein or polypep-
tide comprises an amino acid sequence set forth as SEQ ID
NO:1-157.

3. The method of claim 1, wherein the cancer is colorectal
cancer.

4. The method of claim 1, wherein the method further
comprises determining the expression level of two or more of
the cancer-associated proteins, polypeptides, or polynucle-
otides.

5. The method of claim 1, wherein the expression level of
the cancer-associated polynucleotide, polypeptide or protein
is determined by a method selected from group consisting of:
(a) detecting the presence or amount of the polypeptide, pro-
tein, or polynucleotide, (b) detecting mRNA of the cancer-
associated polynucleotide, and (¢) detecting the biological
activity of the protein or polypeptide encoded by the cancer-
associated polynucleotide.

6. The method of claim 1, wherein the biological sample
comprises cells, cell extracts, tissue, bodily fluid, bodily fluid
substantially lacking cells, serum, urine, tears, milk, seminal
fluid, prostatic fluid, lung lavage fluid, saliva, mucosal cells,
tumor cells, cancer cells, a biopsy sample, a lavage sample, a
sputum sample, a serum sample, a plasma sample, a blood
sample, a fecal sample, a lymph node sample, a bone marrow
sample, a urine sample, a tissue sample, a colorectal tissue
sample, or a pleural effusion sample.

7. The method of claim 5, wherein the expression level of
the cancer-associated protein or polypeptide is determined by
detecting the level of the polypeptide expression in the
sample using an antibody or antigen-binding fragment
thereof that specifically binds to the polypeptide.

8. An isolated antibody, or antigen-binding fragment
thereof, that specifically binds to a protein or polypeptide
selected from the group consisting of Titin; HBA1; Insulin-
like growth factor 1 receptor (IGF1R); Isoform 3 of zonad-
hesin precursor; latent transforming growth factor beta bind-
ing protein 4 (CTBP4); ASXL1 (additional sex combs like 1);
beta globin (HBB); BMP15-bone morphogenetic protein;
TRIM49; DNAJT homolog subfamily B member 11 precursor;
uncharacterized hematopoietic stem/progenitor cells protein
MDS027; uncharacterized protein ALB; isoform 3 of sushi,
nidogen and EGF-like domain-containing protein 1 precur-
sor; isoform 2 of peripherin; mitochondrial 28S ribosomal
protein S22; translation initiation factor EIF-2B subunit epsi-
lon; estradiol 17-beta-dehydrogenase 1; XRCC6BP1; brain-
specific angiogenesis inhibitor 1 precursor; isoform 2 of ring
finger and CCCH-type zinc finger domain-containing protein
2; hemoglobin subunit beta; isoform 1 of far upstream ele-
ment-binding protein 1; GALECTIN-3; lysozyme C precur-
sor; actin, alpha skeletal muscle; isoform M2 of pyruvate
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kinase isozymes M1/M2; AGR2; neutrophil defensin 1 pre-
cursor; myeloblastin precursor; uncharacterized protein
PSME2; tubulin beta-2C chain; thiosulfate sulfurtransferase;
heat shock 70 kDa protein 1; Ig kappa chain V-1II region sie;
macrophage migration inhibitory factor; isoform 1 of ATP
synthase subunit D, mitochondrial; uncharacterized protein
ENSP00000374051; isocitrate dehydrogenase [NADP] cyto-
plasmic; hemoglobin subunit delta; isoform 1 of splicing
factor, arginine/serine-rich 7; isoform 1 of mRNA-capping
enzyme; LON protease homolog, mitochondrial precursor;
signal recognition particle 54 kDa protein; isoform long of
galectin-9; integrin-linked protein kinase; bifunctional ami-
noacyl-tRNA synthetase: isoform 1 of zinc finger protein
207, inorganic pyrophosphatase; calponin-2; isoform 1 of
muscleblind-like protein 3; cathepsin G precursor; zinc finger
and BTB domain-containing protein 34; adenine phosphori-
bosyltransferase; 40S ribosomal protein S9; TALIN-1; leu-
cine-rich repeat-containing protein 59; ATP synthase subunit
alpha, mitochondrial precursor; isoform 7 of protein transport
protein SEC31 A; dihydroxyacetone kinase; protein similar to
heterogeneous nuclear ribonucleoproteins C1/C2 (HNRNP
C1/HNRNP C2) isoform 4; 18 kDa protein (e.g., UNIPARC
Accession Number IP100796554; cold agglutinin FS-1
L-chain; isoform 1 of heterogeneous nuclear ribonucleopro-
teind0; DAZAP1/MEF2D fusion protein; POTE2; Keratin 18
(KRT18); PSME4 Isoform 1 of Proteasome activator com-
plex subunit; Mitogen-activated protein kinase-activated pro-
tein kinase (MAPKAPK33); Complement component 1, s
subcomponent (C1S); Lysozyme C precursor (LYZ); Keritin
Type Cytoskeletal 20 (KRT20); RNASE3; Aldehyde dehy-
drogenase X, mitochondrial precursor (ALDH1B1); CDNA
FLI25506 fis, clone CBR05185; Isoform B of fibulin-1 pre-
cursor (FBLN1); Nucleobindin 1 (NUCB1); Histone cluster
2, H2ba (HIST2H2BA); Tripartite motif-containing 28
(TRIM28); Peroxisomal D3, D2 enoyl-CoA isomerase
(PECI); Peptidylprolyl isomerase B (PPIB); Similar to 40S
ribosomal protein S17; Eukaryotic translation elongation fac-
tor 1 gamma (EEF1G); Keratin 8 (KRTS8); Fibulin 2
(FBLN2); VIM, Fibrinogen alpha chain (FGA); Annexin A2
(ANXA2); H2A histone family, member J (H2AF]); Actin
alpha, cardiac muscle 1 (ACTC1); Keratin 19 (KRT19),
Immunoglobin lambda locus (IGL@protein); Immunoglobu-
lin heavy constant mu (IGHM); EGF-containing fibulin-like
extracellular matrix protein 1 (EFEMP1); Tripartite motif-
containing protein 34; Isoform 3 of APIl-subunit Gamma
Binding Protein 1; Proflin-1; Histone H4; Hemoglobin sub-
unit alpha; Transgelin); Lumican precursor; Hemoglobin
Beta; Fibrinogen Beta Chain Precursor; Immunoglobulin
kappa constant (IGKC); Uncharacterized Protein ALB;
ApoAl; C4A; C3 187 kDa protein; Actin, Cytoplasmic 1
(actin beta); Hemoglobin beta; Hemoglobin subunit alpha;
POTE-2 alpha actin; SLC4A10; Ribonuclease P Protein Sub-
unit P20 (POP7); Nuclear RNA export factor 1 (NXF1);
UVEAL Autoantigen With Coiled-Coil Domains And
Ankyrin Repeats, UACA; Uncharacterized Protein
C130RF27; Isoform 3 of Sushi, Nidogen And EGF-Like
Domain-Containing Protein 1 Precursor; Isoform 1 Of
Dynein Heavy Chain 10, Axonemal (DNAH10); Gap junc-
tion alpha-1 protein (GJA1/Connexion 43); Isoform 1 Of
Kinesin-Like Protein KIF25 (KIF25); GAPDH-Glyceralde-
hyde-3-Phosphate Dehydrogenase; Uncharacterized Protein
ALB; Galectin-3, LGALS3; Similar to NAC-Alpha Domain-
Containing Protein 1 (NACAD); Acetyl-CoA Acetyltrans-
ferase, Mitochondrial, ACAT1; KH-Type Splicing Regula-
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tory Protein, FUBP2; Profilin 1 (PFN1); Chloride
Intracellular Channel Protein 1, CLIC1; Zinc Finger Protein
831; Endoplasmin; Ribosomal Protein S10 (RPS10); Splic-
ing Factor, Arginine/Serine-Rich 3; ACTA2 Protein (alpha
actin, smooth muscle); Isoform 1 of Sodium Channel Protein
Type 8 Subunit Alpha, SCN8A; Isoform Long of Galectin-9;
T-Complex Protein 1 Subunit Epsilon, CCTS5; Alpha-Eno-
lase, Lung Specific; Proto-Oncogene Serine/Threonine-Pro-
tein Kinase MOS; Isoform 1 Of Beta-Adducin (ADD2); Apo-
lipoprotein E (APOE); Ubiquilin-4 (UBQLN4) (ataxin-1
ubiquitin-like interacting protein); Sumo-Conjugating
Enzyme UB21 (UBC9 homolog in yeast); Myosin-15
(MYH15); FLLJ93091, Homo Sapiens UMP-CMP Kinase
(UMP-CMPK); Intelectin-1 (ITLN1); Apolipoprotein A-IV
(APOA4); Mitochondrial pyruvate dehydrogenase (lipoam-
ide)alpha 1 (PDHA1); Leucine-Rich Repeat-Containing Pro-
tein 59 (LRRC59); 60S Ribosomal Protein L37A (RPL37A);
Uridine-Cytidine Kinase 1-like 1 (UCKL1); Aldehyde Dehy-
drogenase 9A1 (ALDH9A1); Isoform 3 of Thioredoxin
Reductase 1, Cytoplasmic (TXNRD1); Nuclear Receptor
Subfamily 2 Group E Member 1 (NR2E1); Cation Channel
Sperm-Associated Protein 3 (CATSPER3); Transmembrane
EMP24 Domain-Containing Protein 1 (TMED1); Protein
FAM154A (FAM154A); and Isoform 1 of Transcriptional
Repressor NF-X1 (NFX1) or any combination thereof.

9. The isolated antibody of claim 8. wherein the protein or
polypeptide comprises an amino acid sequence set forth as
SEQ ID NO:1-157.

10. The isolated antibody of claim 8, wherein the antibody
is a monoclonal antibody, a polyclonal antibody, a single-
chain antibody, a monospecific single-chain antibody, a
bispecific single-chain antibody, a bivalent single-chain anti-
body, a tetravalent single-chain antibody, a chimeric anti-
body, an antigen-binding fragment of an antibody, or a
humanized antibody.

11. (canceled)

12. (canceled)

13. (canceled)

14. (canceled)

15. A kit for the detection of cancer in a mammal, the kit
comprising (a) an antibody or antigen-binding fragment
thereof, wherein in the antibody or antigen-binding fragment
thereof specifically binds an epitope of a protein or polypep-
tide selected from the group consisting of Titin; HBA1; Insu-
lin-like growth factor 1 receptor (IGF1R); Isoform 3 of
zonadhesin precursor; latent transforming growth factor beta
binding protein 4 (LTBP4); ASXL1 (additional sex combs
like 1); beta globin (HBB); BMP15-bone morphogenetic pro-
tein; TRIM49; DNAJ homolog subfamily B member 11 pre-
cursor; uncharacterized hematopoietic stem/progenitor cells
protein MDS027; uncharacterized protein ALB; isoform 3 of
sushi, nidogen and EGF-like domain-containing protein 1
precursor; isoform 2 of peripherin; mitochondrial 288 ribo-
somal protein S22; translation initiation factor EIF-2B sub-
unit  epsilon; estradiol  17-beta-dehydrogenase 1,
XRCC6BP1; brain-specific angiogenesis inhibitor 1 precur-
sor; isoform 2 of ring finger and CCCH-type zinc finger
domain-containing protein 2; hemoglobin subunit beta; iso-
form 1 of far upstream element-binding protein 1; GALEC-
TIN-3; lysozyme C precursor; actin, alpha skeletal muscle;
isoform M2 of pyruvate kinase isozymes M1/M2; AGR2;
neutrophil defensin 1 precursor; myeloblastin precursor;
uncharacterized protein PSME2; tubulin beta-2C chain; thio-
sulfate sulfurtransferase; heat shock 70 kDa protein 1; Ig
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kappa chain V-III region sie; macrophage migration inhibi-
tory factor; isoform 1 of ATP synthase subunit D, mitochon-
drial; uncharacterized protein ENSP00000374051; isocitrate
dehydrogenase [NADP] cytoplasmic; hemoglobin subumt
delta; isoform 1 of splicing factor, arginine/serine-rich 7,
isoform 1 of mRNA-capping enzyme; LON protease
homolog, mitochondrial precursor; signal recognition par-
ticle 54 kDa protein; isoform long of galectin-9; integrin-
linked protein kinase; bifunctional aminoacyl-tRNA syn-
thetase; isoform 1 of zinc finger protein 207; inorganic
pyrophosphatase; calponin-2; isoform 1 of muscleblind-like
protein 3; cathepsin G precursor; zinc finger and BTB
domain-containing protein 34; adenine phosphoribosyltrans-
ferase; 40S ribosomal protein S9; TALIN-1; leucine-rich
repeat-containing protein 59; ATP synthase subunit alpha,
mitochondrial precursor; isoform 7 of protein transport pro-
tein SEC31A; dihydroxyacetone kinase; protein similar to
heterogeneous nuclear ribonucleoproteins C1/C2 (HNRNP
C1/HNRNP C2) isoform 4; 18 kDa protein (e.g., UNIPARC
Accession Number IP100796554; cold agglutinin FS-1
L-chain; isoform 1 of heterogeneous nuclear ribonucleopro-
teind0; DAZAP1/MEF2D fusion protein; POTE2; Keratin 18
(KRT18); PSME4 Isoform 1 of Proteasome activator com-
plex subunit; Mitogen-activated protein kinase-activated pro-
tein kinase (MAPKAPK33); Complement component 1, s
subcomponent (C1S); Lysozyme C precursor (LYZ); Keritin
Type Cytoskeletal 20 (KRT20); RNASE3; Aldehyde dehy-
drogenase X, mitochondrial precursor (ALDH1B1); CDNA
FLI25506 fis, clone CBR05185; Isoform B of fibulin-1 pre-
cursor (FBLN1); Nucleobindin 1 (NUCB1); Histone cluster
2, H2ba (HIST2H2BA); Tripartite motif-containing 28
(TRIM28); Peroxisomal D3, D2 enoyl-CoA isomerase
(PECI); Peptidylprolyl isomerase B (PPIB); Similar to 40S
ribosomal protein S17; Eukaryotic translation elongation fac-
tor 1 gamma (EEF1G); Keratin 8 (KRT8); Fibulin 2
(FBLN2); VIM, Fibrinogen alpha chain (FGA); Annexin A2
(ANXA2); H2A histone family, member J (H2AFJ); Actin
alpha, cardiac muscle 1 (ACTC1); Keratin 19 (KRT19);
Immunoglobin lambda locus (IGL@protein); Immunoglobu-
lin heavy constant mu (IGHM); EGF-containing fibulin-like
extracellular matrix protein 1 (EFEMP1); Tripartite motif-
containing protein 34; Isoform 3 of APIl-subunit Gamma
Binding Protein 1; Proflin-1; Histone H4; Hemoglobin sub-
unit alpha; Transgelin); Lumican precursor; Hemoglobin
Beta; Fibrinogen Beta Chain Precursor; Immunoglobulin
kappa constant (IGKC); Uncharacterized Protein ALB;
ApoAl; C4A; C3 187 kDa protein; Actin, Cytoplasmic 1
(actin beta); Hemoglobin beta; Hemoglobin subunit alpha;
POTE-2 alpha actin; SLC4A10; Ribonuclease P Protein Sub-
unit P20 (POP7); Nuclear RNA export factor 1 (NXF1);
UVEAL Autoantigen With Coiled-Coil Domains And
Ankyrin  Repeats, UACA; Uncharacterized Protein
C130RF27; Isoform 3 of Sushi, Nidogen And EGF-Like
Domain-Containing Protein 1 Precursor; Isoform 1 Of
Dynein Heavy Chain 10, Axonemal (DNAH10); Gap junc-
tion alpha-1 protein (GJA1/Connexion 43); Isoform 1 Of
Kinesin-Like Protein KIF25 (KIF25); GAPDH-Glyceralde-
hyde-3-Phosphate Dehydrogenase; Uncharacterized Protein
ALB; Galectin-3, LGALS3; Similar to NAC-Alpha Domain-
Containing Protein 1 (NACAD); Acetyl-CoA Acetyltrans-
ferase, Mitochondrial, ACAT1; KH-Type Splicing Regula-
tory Protein, FUBP2; Profilin 1 (PFN1); Chloride
Intracellular Channel Protein 1, CLIC1; Zinc Finger Protein
831; Endoplasmin; Ribosomal Protein S10 (RPS10); Splic-
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ing Factor, Arginine/Serine-Rich 3; ACTA2 Protein (alpha
actin, smooth muscle); Isoform 1 of Sodium Channel Protein
Type 8 Subunit Alpha, SCN8A; Isoform Long of Galectin-9;
T-Complex Protein 1 Subunit Epsilon, CCTS5; Alpha-Eno-
lase, Lung Specific; Proto-Oncogene Serine/Threonine-Pro-
tein Kinase MOS; Isoform 1 Of Beta-Adducin (ADD2); Apo-
lipoprotein E (APOE); Ubiquilin-4 (UBQLN4) (ataxin-1
ubiquitin-like interacting protein); Sumo-Conjugating
Enzyme UB21 (UBCY9 homolog in yeast); Myosin-15
(MYH15); FLJ93091, Homo Sapiens UMP-CMP Kinase
(UMP-CMPK); Intelectin-1 (ITLN1); Apolipoprotein A-IV
(APOA4); Mitochondrial pyruvate dehydrogenase (lipoam-
ide)alpha 1 (PDHAL1); Leucine-Rich Repeat-Containing Pro-
tein 59 (LRRC59); 60S Ribosomal Protein L37A (RPL37A);
Uridine-Cytidine Kinase 1-like 1 (UCKL1); Aldehyde Dehy-
drogenase 9A1 (ALDH9A1); Isoform 3 of Thioredoxin
Reductase 1, Cytoplasmic (TXNRD1); Nuclear Receptor
Subfamily 2 Group E Member 1 (NR2E1); Cation Channel
Sperm-Associated Protein 3 (CATSPER3); Transmembrane
EMP24 Domain-Containing Protein 1 (TMEDI); Protein
FAMI154A (FAM154A); and Isoform 1 of Transcriptional
Repressor NF-X1 (NFX1) or any combinations thereof; and
(b) one or more reagents for detecting a binding reaction
between the antibody and the polypeptide.

16. The kit of claim 15, wherein the protein or polypeptide
comprises an amino acid sequence set forth as SEQ ID NO:1-
157.
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17.-50. (canceled)

51. The isolated antibody or antigen-binding fragment
thereof of claim 8, wherein the isolated antibody or antigen-
binding fragment thereof specifically binds to the protein or
polypeptide with a binding affinity K, of 107 I/mol or more.

52. The isolated antibody or antigen-binding fragment
thereof of claim 8, wherein the isolated antibody or antigen-
binding fragment thereof is bound to a support.

53. The isolated antibody or antigen-binding fragment
thereof of claim 8, wherein the isolated antibody or antigen-
binding fragment is labeled.

54. The method of claim 1, wherein the biological sample
is obtained from the subject before, during, or after treatment
for cancer.

55. The method of claim 7, wherein the antibody or anti-
gen-binding fragment thereof'is labeled.

56. The method of claim 7, wherein the antibody or anti-
gen-binding fragment thereof is bound to a support.

57. The method of claim 7, wherein the antibody or anti-
gen-binding fragment thereof specifically binds to the
polypeptide with a binding affinity K, of 107 1/mol or more.

58. The method of claim 1, wherein the expression level of
the cancer-associated protein or polypeptide is detected using
mass spectrometry, an ELISA, an immunohistochemical
assay, an immunocytochemical assay, or a flow cytometry
assay of antibody-labeled cells.
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