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Description

FIELD OF THE INVENTION

[0001] The invention relates to the detection of an endometrial marker, and methods and uses for the detection of an
endometrial phase.

BACKGROUND OF THE INVENTION

[0002] Differential tagging with isotopic reagents, such as isotope-coded affinity tags (ICAT) (1) or the more recent
variation that uses isobaric tagging reagents, iTRAQ (Applied Biosystems, Foster City, CA), followed by multidimensional
liquid chromatography (LC) and tandem mass spectrometry (MS/MS) analysis is a powerful methodology in the search
of biomarkers for various disease states.

[0003] Endometrial carcinoma (EmCa), a cancer of the lining of the uterus, is the fourth most common cancer in
Canadian women (4). Current methods of diagnosis rely on invasive techniques - biopsy and curettage - and no screening
is available. A panel of biomarkers that helps in early diagnosis would, therefore, be useful, especially for highrisks
groups, e.g., women who are on Tamoxifen treatment or have hereditary nonpolyposis colorectal cancer syndrome.
Although the eventual diagnostic testing for such biomarkers would be most facile from bodily fluids, such as blood or
urine, the iTRAQ experiments performed thus far have been on resected EmCa from uterine tissues (hysterectomy
specimens) (2, 3). The rationale for this approach is that the concentration of any biomarker is most likely highest in the
cancerous tissue itself, and not when diluted in the bodily fluids, thus facilitating discovery. In addition, the use of the
cancerous tissue reduces the intrinsic need to demonstrate that any differentially expressed protein detected does indeed
originate from the endometrial cancer. By contrast, the origins of differentially expressed protein in the blood could
include a variety of potential sites other than the actual tumor. The use of homogenized tissues yields a heterogeneous
sample with the proteome being contributed by the stroma, vasculature, blood, and malignant/benign epithelium. This
heterogeneity may attenuate, and even mask, the variation in protein expression levels characteristic of cancerous
epithelial cells. One remedy for this drawback is the use of laser capture microdissection (LCM) to procure the specific,
malignant epithelial cells from the samples (5). This approach, however, is not practical, when 103 - 104 cells per sample
are required for current proteomic techniques, in a global biomarker discovery strategy. Thus far, the types of differentially
expressed proteins discovered (2, 3) are primarily medium- to high-abundance proteins, as universal detection methods,
including the MS/MS technologies that were employed, are much more efficient in detecting major rather than minor
components in a complex mixture.

[0004] A strategy in the search of EmCa markers requires a comparison between the cancerous endometrium and
the two major phases, proliferative and secretory, of the normal reproductive-aged endometrium (3, 6). The multiplexing
ability afforded by the iTRAQ reagents, which are available in four different tags or flavors, is well suited for such a
simultaneous comparison, especially in view of the fact thatendometrial carcinomaitself can have two distinct morphologic
and physiologic types. Type | cancers are endometrioid in histologic typing, well-differentiated, and estrogen-dependent;
and have typically a better prognosis. By contrast, Type Il carcinomas are serous and clear cell carcinomas, hormone-
independent, and aggressive; and have generally a poorer clinical outcome (7).

[0005] Drapkin, R., et al. (Cancer Res 2005; 65:2162-2169) disclose that WFDC2 is expressed in 93% of serous and
100% of endometrioid epithelial ovarian carcinomas. Galgano, M.T., et al. (Modem Pathology [2006] 19, 847-853) report
that expression of WFDC2 was highest in ovarian serous carcinoma, but also moderate to high in adenocarcinomas of
the lung, and in occasional breast, transitional cell and pancreatic carcinomas. International patent application WO
2007/081767 A2 discloses a method of assessing whether a patient is afflicted with an endometrial or uterine cancer,
in which expression of WFDC2 in a sample obtained from the patient is being assessed. Elevated expression in a patient
of HE4, which is also known as WFDC2, was disclosed to be an indication that the patient is afflicted with an endometrial
or uterine cancer. The Affymetrix GeneChip Human Genome U133 Array Set HG-U133A (GEO, accession GPL96)
discloses the U133 array.

[0006] Ace, C.l, and Okulicz, W.C. (Reproductive Biology and Endocrinology [2004] 2, 54), disclose a high density
oligonucleotide microarray screening for mRNA transcript changes from proliferative to adequate secretory endometrium
in artificial menstrual cycles in Rhesus monkeys, wherein up- and downregulated genes are disclosed

SUMMARY OF THE INVENTION

[0007] Applicants have identified markers associated with the endometrium, and in particular with proliferative en-
dometrium, secretory endometrium and diseased endometrial tissue. Thus, the invention relates to a novel marker for
the endometrium, and in particular a marker of endometrial phase.

[0008] In a first aspect the invention provides a method for detecting at least one endometrial marker associated with
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an endometrium phase in a human subject. The at least one endometrial marker comprises WAP four-disulfide core
domain 2 polypeptide (WFDC2). The method comprises measuring in a biological sample the amount of the at least
one endometrial marker. The biological sample is a sample obtained from the subject. The biological sample is derived
from endometrial tissue, such as tumour tissue, or blood. The method also comprises comparing the measured amount
with a standard amount, wherein a difference between the measured amount and the standard amount is indicative of
the presence of the endometrium phase.

[0009] In a second aspect the invention relates to the use of a diagnostic composition for detecting an endometrium
phase in a method for determining endometrial phase in humans. The composition comprises an agent that is capable
of binding to at least one endometrial marker listed in Table 1. The at least one marker comprises WFDC2.

[0010] In a third aspect the invention relates to the use of a set of endometrial markers in a method for determining
endometrial phase in humans. The set of endometrial markers comprises WAP four-disulfide core domain 2 polypeptide
(WFDC2) and at least 1, 2, 3, 4, or 5 of the other markers listed in Table 1.

[0011] In a fourth aspect the invention relates to the use of a kit for conducting the method of the first aspect. The kit
comprises at least one binding agent that specifically binds to at least one endometrial marker listed in Table 1, wherein
the at least one marker includes WAP four-disulfide core domain 2 polypeptide (WFDCZ2). The kit also comprises at
least one ofinstructions, compounds, reagents, and containers for using the kit. The binding agent comprises: a detectable
substance; a substance that binds directly or indirectly to a detectable substance.

[0012] Disclosed herein are also marker sets that distinguish the endometirum or phases thereof, or endometrial
diseases, and uses therefor. A marker set may comprise a plurality of polypeptides and/or polynucleotides encoding
such polypeptides comprising or consisting of at least one marker listed in Table 1 and optionally 2, 3, 4,5, 6, 7, 8, 9,
10, 11, 12, 13, 14, or 15 of the markers listed in Table 2. In specific aspects, the markers consist of at least 2, 3,4 or 5
polypeptides listed in Table 1. In an aspect the protein marker sets comprise or consist of protein clusters, or proteins
in pathways comprising markers listed in Table 1 and optionally in Table 2.

[0013] The markers identified in Table 1 and optionally Table 2, including but not limited to native-sequence polypep-
tides, isoforms, chimeric polypeptides, all homologs, fragments, and precursors of the markers, including modified forms
of the polypeptides and derivatives are referred to and defined herein as "endometrial marker(s)". Polynucleotides
encoding endometrial markers are referred to and defined herein as "endometrial polynucleotide marker(s)", "polynu-
cleotides encoding endometrial markers", or "polynucleotides encoding the marker(s)". The endometrial markers and
endometrial polynucleotide markers are sometimes collectively referred to herein as "marker(s)". Markers of endometrial
cancer are referred to herein as "endometrial cancer markers", "endometrial cancer polynucleotide markers", and "poly-
nucleotides encoding endometrial cancer markers".

[0014] Endometrial markers listed in Table 1 and optionally Table 2, and polynucleotides encoding the markers, have
application in the determination of the status or phase of the endometrium and in the detection of an endometrial disease
such as endometrial cancer. Thus, the markers can be used for diagnosis, monitoring (i.e. monitoring progression or
therapeutic treatment), prognosis, treatment, or classification of an endometrial disease (e.g. endometrial cancer), or
as markers before surgery or after relapse. Contemplated are also methods for assessing the status of an endometrial
tissue, and methods for the diagnosis and therapy of an endometrial disease.

[0015] The markers characteristic of different stages or phases of endometrium may be used to identify the physiologic
stage or phase of the endometrium within the physiologic cycle. In an aspect, the endometrial markers may be used to
assess and manage reproductive disorders and infertility. In particular, endometrial markers associated with the secretory
phase or proliferative phase may be used to determine if an endometrium is at the optimum stage or phase for embryo
implantation.

[0016] In an embodiment, the endometrial marker is characteristic of the secretory phase, and includes the marker
WFDC2 and optionally one or more of glutamate receptor subunit zeta 1 [GenBank Accession NOs. NP_000823,
NP_015566, and NP_067544], macrophage migration inhibitory factor [SEQ ID NO. 49], GSK-3 binding protein FRAT1
[GenBank Accession NO. NP_005470], myosin light chain kinase 2 [GenBank Accession No. NP_149109], tropomyosin
1 alpha chain [GeneBank Accession NOs. NP_000357, NP_001018004, NP_001018005, NP_001018006,
NP_001018007, NP_001018008, and NP_001018020], and/or polynucleotides encoding the polypeptides.

[0017] In accordance with methods disclosed herein, endometrium can be assessed or characterized, for example,
by detecting the presence in the sample of (a) an endometrial marker or fragment thereof; (b) a metabolite which is
produced directly or indirectly by an endometrial marker; (c) a transcribed nucleic acid or fragment thereof having at
least a portion with which an endometrial polynucleotide marker is substantially identical; and/or (c) a transcribed nucleic
acid or fragment thereof, wherein the nucleic acid hybridizes with an endometrial polynucleotide marker.

[0018] The levels of endometrial markers or endometrial polynucleotide markers in a sample may be determined by
methods as described herein and generally known in the art. The expression levels may be determined by isolating and
determining the level of nucleic acid transcribed from each endometrial polynucleotide. Alternatively or additionally, the
levels of endometrial markers translated from mRNA transcribed from an endometrial polynucleotide marker may be
determined.
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[0019] Disclosed is also a method for characterizing or classifying an endometrial sample comprising detecting a
difference in the expression of a first plurality of endometrial markers or endometrial polynucleotide markers relative to
a control, the first plurality of markers comprising or consisting of at least 2, 3, 4, or 5 of the markers corresponding to
the markers listed in Table 1, and optionally 2, 3, 4,5, 6,7, 8, 9, 10, 11, 12, 13, 14, or 15 of the markers listed in Table
2. In specific aspects, the plurality of markers consists of at least 3, 4 or 5 of the markers listed in Table 1.

[0020] In an aspect, a method is provided for characterizing an endometrium by detecting endometrial markers or
endometrial polynucleotide markers associated with an endometrium stage or phase, or endometrial disease in a subject
comprising:

(a) obtaining a sample from a subject;
(b) detecting or identifying in the sample endometrial markers or endometrial polynucleotide markers; and
(c) comparing the detected amount with an amount detected for a standard.

[0021] Furthermore in this disclosure a method is provided for detecting endometrial cancer markers or endometrial
cancer polynucleotide markers associated with endometrial cancer in a patient comprising:

(a) obtaining a sample from a patient;
(b) detecting in the sample endometrial cancer markers or endometrial cancer polynucleotide markers; and
(c) comparing the detected amount with an amount detected for a standard.

[0022] The term "detect" or "detecting" includes assaying, imaging or otherwise establishing the presence or absence
of the target endometrial markers or polynucleotides encoding the markers, subunits thereof, or combinations of reagent
bound targets, and the like, or assaying for, imaging, ascertaining, establishing, or otherwise determining one or more
factual characteristics of an endometrium phase or endometrial disease including cancer, metastasis, stage, or similar
conditions. The term encompasses diagnostic, prognostic, and monitoring applications for the endometrial markers and
polynucleotides encoding the markers.

[0023] Provided is also a method of assessing whether a patient is afflicted with or has a pre-disposition for endometrial
disease, in particular endometrial cancer, the method comprising comparing:

(a) levels of endometrial markers or polynucleotides encoding endometrial markers associated with the endometrial
disease in a sample from the patient; and

(b) normal levels of endometrial markers or polynucleotides encoding endometrial markers associated with the
endometrial disease in samples of the same type obtained from control patients not afflicted with the disease, wherein
altered levels of the endometrial markers or the polynucleotides relative to the corresponding normal levels of
endometrial markers or polynucleotides is an indication that the patient is afflicted with endometrial disease.

[0024] In an aspect of a method for assessing whether a patient is afflicted with or has a pre-disposition for endometrial
cancer, higher levels of endometrial cancer markers (e.g,. WFDC2, clusterin) in a sample relative to the corresponding
normal levels is an indication that the patient is afflicted with endometrial cancer.

[0025] In another aspect of a method for assessing whether a patient is afflicted with or has a pre-disposition for
endometrial cancer, lower levels of endometrial cancer markers (e.g., mucin 5B) in a sample relative to the corresponding
normal levels is an indication that the patient is afflicted with endometrial cancer.

[0026] In afurtheraspect, a method for screening a subject for endometrial disease is provided comprising (a) obtaining
a biological sample from a subject; (b) detecting the amount of endometrial markers associated with the disease in said
sample; and (c) comparing said amount of endometrial markers detected to a predetermined standard, where detection
of a level of endometrial markers that differs significantly from the standard indicates endometrial disease.

[0027] In an embodiment, a significant difference between the levels of endometrial marker levels in a patient and
normal levels is an indication that the patient is afflicted with or has a predisposition to endometrial disease.

[0028] In a particular embodiment the amount of endometrial marker(s) (e.g., WFDC2, clusterin, Cap-G) detected is
greater than that of a standard and is indicative of endometrial disease, in particular endometrial cancer. In another
particular embodiment the amount of endometrial marker(s) (e.g., mucin 5B) detected is lower than that of a standard
and is indicative of endometrial disease, in particular endometrial cancer.

[0029] In aspects of the methods of the invention, the methods are non-invasive for detecting endometrium phase or
endometrial disease which in turn allow for diagnosis of a variety of conditions or diseases associated with the endometri-
um.

[0030] Inparticular, provided is a non-invasive non-surgical method for detection, diagnosis or prediction of endometrial
disease in a subject comprising: obtaining a sample of blood, plasma, serum, urine or saliva or a tissue sample from
the subject; subjecting the sample to a procedure to detect endometrial markers or endometrial polynucleotide markers
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in the blood, plasma, serum, urine, saliva or tissue; detecting, diagnosing, and predicting endometrial disease by com-
paring the levels of endometrial markers or endometrial polynucleotide markers to the levels of marker(s) or polynucle-
otide(s) obtained from a control subject with no endometrial disease.

[0031] In an embodiment, endometrial disease is detected, diagnosed, or predicted by determination of increased
levels of markers (e.g one or more Table 1 upregulated markers, and optionally one or more Table 2 up-regulated
markers) when compared to such levels obtained from the control.

[0032] Inanother embodiment, endometrial disease is detected, diagnosed, or predicted by determination of decreased
levels of markers (e.g. mucin 5B and optionally one or more Table 2 down-regulated markers) when compared to such
levels obtained from the control.

[0033] Provided is also a method for assessing the aggressiveness or indolence of an endometrial disease in particular
cancer (e.g. staging), the method comprising comparing:

(a) levels of endometrial markers or polynucleotides encoding endometrial markers associated with the endometrial
disease in a patient sample; and
(b) normal levels of the endometrial markers or the polynucleotides in a control sample.

[0034] Inanembodiment, a significant difference between the levels in the sample and the normal levels is an indication
that the endometrial disease, in particular cancer, is aggressive or indolent. In a particular embodiment, the levels of
endometrial markers are higher than normal levels. In another particular embodiment, the levels of endometrial markers
are lower than normal levels.

[0035] Inanembodiment, a method is provided for diagnosing and/or monitoring Type |l endometrial cancer comprising
comparing:

(a) levels of Cap-G or polynucleotides encoding Cap-G in a sample from the patient; and

(b) normal levels of Cap-G or polynucleotides encoding same in samples of the same type obtained from control
patients not afflicted with endometrial cancer or having a different stage of endometrial cancer, wherein altered
levels of Cap-G or polynucleotides encoding same compared with the corresponding normal levels is an indication
that the patient is afflicted with Type Il endometrial cancer.

[0036] Inanembodiment, a method is provided for diagnosing and/or monitoring Type | endometrial cancer comprising
comparing

(a) levels of WFDC2 or polynucleotides encoding WFDC2 in a sample from the patient; and

(b) normal levels of WFDC2 or polynucleotides encoding same in samples of the same type obtained from control
patients not afflicted with endometrial cancer or having a different stage of endometrial cancer, wherein altered
levels of WFDC2 or polynucleotides encoding same compared with the corresponding normal levels is an indication
that the patient is afflicted with Type | endometrial cancer.

[0037] Inanaspect, a method is provided for determining whether a cancer has metastasized or is likely to metastasize
in the future, the method comprising comparing:

(a) levels of endometrial cancer markers or polynucleotides encoding endometrial cancer markers in a patient
sample; and
(b) normal levels (or non-metastatic levels) of the endometrial cancer markers or polynucleotides in a control sample.

[0038] In an embodiment, a significant difference between the levels in the patient sample and the normal levels is
an indication that the cancer has metastasized or is likely to metastasize in the future.

[0039] In another aspect, provided is a method for monitoring the progression of endometrial disease, in particular
endometrial cancer in a patient the method comprising:

(a) detecting endometrial markers or polynucleotides encoding the markers associated with the disease in a sample
from the patient at a first time point;

(b) repeating step (a) at a subsequent point in time; and

(c) comparing the levels detected in (a) and (b), and therefrom monitoring the progression of the endometrial disease.

[0040] Contemplated is furthermore a method for determining the effect of an environmental factor on the endometrium
or phase thereof, or endometrial disease comprising comparing endometrial polynucleotide markers or endometrial



10

15

20

25

30

35

40

45

50

55

EP 2 087 152 B1

markers in the presence and absence of the environmental factor.

[0041] Provided is also a method for assessing the potential efficacy of a test agent for inhibiting endometrial disease,
and a method of selecting an agent for inhibiting endometrial disease.

[0042] Contemplated is also a method of assessing the potential of a test compound to contribute to an endometrial
disease comprising:

(a) maintaining separate aliquots of endometrial diseased cells in the presence and absence of the test compound;
and

(b) comparing the levels of endometrial markers or polynucleotides encoding the markers associated with the disease
in each of the aliquots.

[0043] A significant difference between the levels of endometrial markers or polynucleotides encoding the markers in
an aliquot maintained in the presence of (or exposed to) the test compound relative to the aliquot maintained in the
absence of the test compound, indicates that the test compound potentially contributes to endometrial disease.

[0044] Disclosed is furthermore a method of assessing the efficacy of a therapy for inhibiting endometrial disease in
a patient. A method comprises comparing: (a) levels of endometrial markers or polynucleotides encoding the markers
associated with disease in a first sample from the patient obtained from the patient prior to providing at least a portion
of the therapy to the patient; and (b) levels of endometrial markers or polynucleotides encoding the markers associated
with disease in a second sample obtained from the patient following therapy.

[0045] In an embodiment, a significant difference between the levels of endometrial markers or polynucleotides en-
coding the markers in the second sample relative to the first sample is an indication that the therapy is efficacious for
inhibiting endometrial disease.

[0046] In a particular embodiment, the method is used to assess the efficacy of a therapy for inhibiting endometrial
disease (e.g. endometrial cancer), where lower levels of endometrial markers or polynucleotides encoding same in the
second sample relative to the first sample, is an indication that the therapy is efficacious for inhibiting the disease.
[0047] The "therapy" may be any therapy for treating endometrial disease, in particular endometrial cancer, including
but not limited to therapeutics, radiation, immunotherapy, gene therapy, and surgical removal of tissue. Therefore, the
method can be used to evaluate a patient before, during, and after therapy.

[0048] Certain methods disclosed employ binding agents (e.g. antibodies) that specifically recognize endometrial
markers.

[0049] In an embodiment, provided are methods for determining the presence or absence of endometrial disease, in
particular endometrial cancer, in a patient, comprising the steps of (a) contacting a biological sample obtained from a
patient with one or more binding agent that specifically binds to one or more endometrial markers associated with the
disease; and (b) detecting in the sample an amount of marker that binds to the binding agent, relative to a predetermined
standard or cut-off value, and therefrom determining the presence or absence of endometrial disease in the patient.
[0050] In another embodiment, disclosed is a method for diagnosing and monitoring an endometrial disease, in par-
ticular endometrial cancer, in a subject by quantitating one or more endometrial markers associated with the disease in
a biological sample from the subject comprising (a) reacting the biological sample with one or more binding agent specific
for the endometrial markers (e.g. an antibody) that are directly or indirectly labelled with a detectable substance; and
(b) detecting the detectable substance.

[0051] In another aspect disclosed is a method of using an antibody to detect expression of one or more endometrial
marker in a sample, the method comprising: (a) combining antibodies specific for one or more endometrial marker with
asample under conditions which allow the formation of antibody:marker complexes; and (b) detecting complex formation,
wherein complexformation indicates expression of the markerin the sample. Expression may be compared with standards
and is diagnostic of an endometrial disease, in particular endometrial cancer.

[0052] Embodiments of the methods of the invention involve (a) reacting a biological sample from a subject with
antibodies specific for one or more endometrial markers which are directly or indirectly labelled with an enzyme; (b)
adding a substrate for the enzyme wherein the substrate is selected so that the substrate, or a reaction product of the
enzyme and substrate forms fluorescent complexes; (c) quantitating one or more endometrial markers in the sample by
measuring fluorescence of the fluorescent complexes; and (d) comparing the quantitated levels to levels obtained for
other samples from the subject patient, or control subjects.

[0053] In another embodiment the quantitated levels are compared to levels quantitated for control subjects (e.g.
normal or benign) without an endometrial disease (e.g. cancer) wherein an increase in endometrial marker levels com-
pared with the control subjects is indicative of endometrial disease.

[0054] In a further embodiment the quantitated levels are compared to levels quantitated for control subjects (e.g.
normal or benign) without an endometrial disease (e.g. cancer) wherein a decrease in endometrial marker levels com-
pared with the control subjects is indicative of endometrial disease.

[0055] A particular embodiment comprises the following steps
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(a) incubating a biological sample with first antibodies specific for one or more endometrial cancer markers which
are directly or indirectly labeled with a detectable substance, and second antibodies specific for one or more en-
dometrial cancer markers which are immobilized;

(b) detecting the detectable substance thereby quantitating endometrial cancer markers in the biological sample; and
(c) comparing the quantitated endometrial cancer markers with levels for a predetermined standard.

[0056] The standard may correspond to levels quantitated for samples from control subjects without endometrial
cancer (normal or benign), with a different disease stage, or from other samples of the subject. In an embodiment,
increased levels of endometrial cancer markers as compared to the standard may be indicative of endometrial cancer.
In another embodiment, lower levels of endometrial cancer markers as compared to a standard may be indicative of
endometrial cancer.

[0057] Endometrial marker levels can be determined by constructing an antibody microarray in which binding sites
comprise immobilized, preferably monoclonal, antibodies specific to a substantial fraction of marker-derived endometrial
marker proteins of interest.

[0058] Other methods disclosed herein employ one or more polynucleotides capable of hybridizing to one or more
polynucleotides encoding endometrial markers. Thus, methods can be used to monitor an endometrial disease (e.g.
cancer) by detecting endometrial polynucleotide markers associated with the disease.

[0059] Thus, there is disclosed a method for diagnosing and monitoring an endometrial disease (e.g. endometrial
cancer) in a sample from a subject comprising isolating nucleic acids, preferably mRNA, from the sample; and detecting
endometrial marker polynucleotides associated with the disease in the sample. The presence of different levels of
endometrial marker polynucleotides in the sample compared to a standard or control may be indicative of endometrium
phase, disease, disease stage, and/or a negative or positive prognosis (e.g., longer progression-free and overall survival).
[0060] In embodiments, endometrial cancer marker polynucleotide positive tumors (e.g. higher levels of the polynu-
cleotides compared to a control normal or benign sample) are a negative diagnostic indicator. Positive tumors can be
indicative of endometrial cancer, advanced stage disease, lower progression-free survival, and/or overall survival.
[0061] In other embodiments, endometrial cancer marker polynucleotide negative tumors (e.g. lower levels of the
polynucleotides compared to a control normal or benign tissue) are a negative diagnostic indicator. Negative tumors
can be indicative of endometrial cancer, advanced stage disease, lower progression-free survival, and/or overall survival.
[0062] Providedare methods for determining the presence or absence of an endometrial disease in a subject comprising
detecting in the sample levels of nucleic acids that hybridize to one or more polynucleotides encoding endometrial
markers associated with the disease, comparing the levels with a predetermined standard or cut-off value, and therefrom
determinin the presence or absence of endometrial disease in the subject. In an embodiment, provided are methods for
determining the presence or absence of endometrial cancer in a subject comprising (a) contacting a sample obtained
from the subject with oligonucleotides that hybridize to one or more polynucleotides encoding endometrial cancer markers;
and (b) detecting in the sample a level of nucleic acids that hybridize to the polynucleotides relative to a predetermined
cut-off value, and therefrom determining the presence or absence of endometrial cancer in the subject.

[0063] Within certain embodiments, the amount of polynucleotides that are mMRNA are detected via polymerase chain
reaction using, for example, oligonucleotide primers that hybridize to one or more polynucleotides encoding endometrial
markers, or complements of such polynucleotides. Within other embodiments, the amount of MRNA is detected using
a hybridization technique, employing oligonucleotide probes that hybridize to one or more polynucleotides encoding
endometrial markers, or complements thereof.

[0064] When using mMRNA detection, the method may be carried out by combining isolated mMRNA with reagents to
convert to cDNA according to standard methods; treating the converted cDNA with amplification reaction reagents (such
as cDNA PCR reaction reagents) in a container along with an appropriate mixture of nucleic acid primers; reacting the
contents of the container to produce amplification products; and analyzing the amplification products to detect the
presence of one or more endometrial polynucleotide markers in the sample. For mRNA the analyzing step may be
accomplished using Northern Blot analysis to detect the presence of endometrial polynucleotide markers. The analysis
step may be further accomplished by quantitatively detecting the presence of endometrial polynucleotide markers in the
amplification product, and comparing the quantity of marker detected against a panel of expected values for the known
presence or absence of the markers in normal and malignant tissue derived using similar primers.

[0065] Therefore, provided is also a method wherein mMRNA is detected by (a) isolating mMRNA from a sample and
combining the mRNA with reagents to convert it to cDNA; (b) treating the converted cDNA with amplification reaction
reagents and nucleic acid primers that hybridize to one or more endometrial polynucleotide markers to produce ampli-
fication products; (d) analyzing the amplification products to detect an amount of mRNA encoding the endometrial
markers; and (e) comparing the amount of MRNA to an amount detected against a panel of expected values for normal
and diseased tissue (e.g. malignant tissue) derived using similar nucleic acid primers.

[0066] In particular embodiments, the methods described herein utilize the endometrial polynucleotide markers placed
on a microarray so that the expression status of each of the markers is assessed simultaneously.
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[0067] In a particular aspect, provided is an endometrial microarray comprising a defined set of genes (i.e., at least
2,34, or5genes listed in Table 1 and optionally at least 5 to 10 genes listed in Table 2) whose expression is significantly
altered by endometrium phase or endometrial disease. Disclosed is furthermore the use of the microarray as a prognostic
tool to predict endometrium phase or endometrial disease. In an embodiment, the endometrial microarray discriminates
between endometrial disease resulting from different etiologies.

[0068] In an embodiment, provided are oligonucleotide arrays comprising marker sets described herein. The micro-
arrays provided may comprise probes to markers able to distinguish endometrium phase or disease. In particular,
provided are oligonucleotide arrays comprising probes to a subset or subsets of at least 5 to 10 gene markers up to a
full set of markers which distinguish endometrium phase or endometrial disease.

[0069] Contemplated is also a method comprising administering to cells or tissues imaging agents that carry labels
for imaging and bind to endometrial markers and optionally other markers of an endometrial disease, and then imaging
the cells or tissues.

[0070] In an aspect provided is an in vivo method comprising administering to a subject an agent that has been
constructed to target one or more endometrial markers.

[0071] In a particular embodiment, contemplated is an in vivo method comprising administering to a mammal one or
more agent that carries a label for imaging and binds to one or more endometrial marker, and then imaging the mammal.
[0072] According to a particular aspect, an in vivo method for imaging endometrial cancer is provided comprising:

(a) injecting a patient with an agent that binds to one or more endometrial cancer marker, the agent carrying a label
for imaging the endometrial cancer;

(b) allowing the agent to incubate in vivo and bind to one or more endometrial cancer marker associated with the
endometrial cancer; and

(c) detecting the presence of the label localized to the endometrial cancer.

[0073] In an embodiment the agent is an antibody which recognizes an endometrial cancer marker. In another em-
bodiment the agent is a chemical entity which recognizes an endometrial cancer marker.

[0074] An agent carries a label to image an endometrial marker and optionally other markers. Examples of labels
useful forimaging are radiolabels, fluorescent labels (e.g fluorescein and rhodamine), nuclear magnetic resonance active
labels, positron emitting isotopes detectable by a positron emission tomography ("PET") scanner, chemiluminescers
such as luciferin, and enzymatic markers such as peroxidase or phosphatase. Short-range radiation emitters, such as
isotopes detectable by short-range detector probes can also be employed.

[0075] Contemplated are also the localization or imaging methods described herein using multiple markers for an
endometrial disease (e.g. endometrial cancer).

[0076] Disclosed are also kits for carrying out the methods disclosed herein. In an embodiment, a kit is for assessing
whether a patientis afflicted with an endometrial disease (e.g. endometrial cancer) and itcomprises reagents for assessing
one or more endometrial markers or polynucleotides encoding the markers.

[0077] Disclosed are further kits comprising marker sets described herein. In an aspect the kit contains a microarray
ready for hybridization to target endometrial oligonucleotide markers, plus software for the data analyses.

[0078] Disclosed is also a diagnostic composition comprising an endometrial marker or a polynucleotide encoding the
marker. A composition is also disclosed comprising a probe that specifically hybridizes to endometrial polynucleotide
markers, or a fragment thereof, or an antibody specific for endometrial markers or a fragment thereof. In another aspect,
a composition is disclosed comprising one or more endometrial polynucleotide marker specific primer pairs capable of
amplifying the polynucleotides using polymerase chain reaction methodologies. The probes, primers or antibodies can
be labeled with a detectable substance.

[0079] Still further the disclosure relates to therapeutic applications for endometrial diseases, in particular endometrial
cancer, employing endometrial markers and polynucleotides encoding the markers, and/or binding agents for the markers.
[0080] In an aspect, disclosed are compositions comprising markers or parts thereof associated with an endometrial
disease, or antibodies specific for endometrial markers associated with an endometrial disease, and a pharmaceutically
acceptable carrier, excipient, or diluent. A method for treating or preventing an endometrial disease, in particular en-
dometrial cancer, in a patient is also disclosed comprising administering to a patient in need thereof, markers or parts
thereof associated with an endometrial disease, antibodies specific for endometrial markers associated with an endome-
trial disease, or a composition disclosed herein. In an aspect disclosed is a method of treating a patient afflicted with or
at risk of developing an endometrial disease (e.g. endometrial cancer) comprising inhibiting expression of endometrial
markers.

[0081] In an aspect, disclosed are antibodies specific for endometrial markers associated with a disease (e.g. en-
dometrial cancer) that can be used therapeutically to destroy or inhibit the disease (e.g. the growth of endometrial cancer
marker expressing cancer cells), or to block endometrial marker activity associated with a disease. In an aspect, en-
dometrial cancer markers may be used in various immunotherapeutic methods to promote immune-mediated destruction
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or growth inhibition of tumors expressing endometrial cancer markers.

[0082] Contemplated is also the use of endometrial markers or parts thereof, or antibodies specific for endometrial
markers in the preparation or manufacture of a medicament for the prevention or treatment of an endometrial disease
e.g. endometrial cancer.

[0083] Another aspect of the disclosure is the use of endometrial markers, peptides derived therefrom, or chemically
produced (synthetic) peptides, or any combination of these molecules, for use in the preparation of vaccines to prevent
an endometrial disease and/or to treat an endometrial disease.

[0084] Contemplated are vaccines for stimulating or enhancing in a subject to whom the vaccine is administered
production of antibodies directed against one or more endometrial markers.

[0085] Disclosed is also a method for stimulating or enhancing in a subject production of antibodies directed against
one or more endometrial marker. The method comprises administering to the subject a vaccine of the invention in a
dose effective for stimulating or enhancing production of the antibodies.

[0086] Disclosed is further a method for treating, preventing, or delaying recurrence of an endometrial disease (e.g.
endometrial cancer). The method comprises administering to the subject a vaccine of the invention in a dose effective
for treating, preventing, or delaying recurrence of an endometrial disease (e.g. endometrial cancer).

[0087] Contemplated are the methods, compositions, and kits described herein using additional markers associated
with an endometrial disease (e.g. endometrial cancer). The methods described herein may be modified by including
reagents to detect the additional markers, or polynucleotides for the markers.

[0088] In particular, contemplated are the methods described herein using multiple markers for an endometrial cancer.
Therefore, contemplated is a method for anaylzing a biological sample for the presence of endometrial cancer markers
and polynucleotides encoding the markers, and other markers that are specific indicators of cancer, in particular en-
dometrial cancer. The methods described herein may be modified by including reagents to detect the additional markers,
or nucleic acids for the additional markers.

[0089] In embodiments of the methods, compositions and kits one or more of the markers listed in Table 1 is used, in
particular WFDC2, clusterin and mucin 5B, and optionally one or more listed in Table 2. In another embodiment, the
method uses a panel of markers selected from the markers listed in Table 1, and optionally one or more listed in Table
2 in particular a panel comprising two, three or four or more of the markers in Table 1.

DESCRIPTION OF THE TABLES AND DRAWINGS

[0090] The disclosed methods and uses will now be described in relation to the Tables and drawings:
Table Legends
[0091]

Table 1: Differentially expressed proteins in endometrial malignancies/cancer.

Table 2: Differentially expressed proteins in endometrial malignancies/cancer.

Table 3: Average iTRAQ ratios for normal proliferative, normal secretory, Type | and Type || EmCa samples. Ratios
in the first panel are from the comparison between the normal proliferative samples. In any given row of this panel,
the ratios were normalized to the average normal proliferative ratio. The only exception to this was Cpn 10, which
was not observed in the second set of normal proliferative sample comparisons. In this case the ratios reported are
relative to the first normal proliferative sample in the seti.e. P1 and P7. The ratios for the rest of the panels (i.e.
secretory, Type | and Type Il) were relative to the average normal proliferative level. In instances where the average
normal proliferative level could not be calculated across all ten normal proliferative samples, the values reported
were relative to the corresponding normal proliferative sample in the individual set. (ND: not detected; NQ: not
quantified). Ratios deemed to signify differential expression are bolded and shown in a larger font.

Table 4: Individual ratios from each of the three runs on the RP column used to calculate the average ratios for PK
reported in Table 3: P. proliferative; S, secretory; I, Type | EmCa; and Il, Type Il EmCa.

Table 5: Cross-validation of biomarker panel using a two-thirds / one-thirds split. The panel of three potential markers,
PK, Cpn10, and AAT, were tested using 10 random splits on which the logistic regression predictor was trained and
tested. The high number of true

positives (pos) and negatives (negs), and low number of false positives and negatives for each test set when compared
with the training set validates the biomarker panel.
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Figure Legends
[0092]

Figure 1: Receiver operating characteristic curve resulting from a logistic regressional analysis using a panel of 3
potential biomarkers: PK, Cpn 10, and AAT.

Figure 2: (a) Dot Blot analysis of B-actin and PIGR. The panel in the middle shows the average of the iTRAQ ratios
obtained for PIGR in the twelve pairs of samples in the dot blots. The ratios shown are not normalized to the average
normal proliferative sample level in order to show the correlation between the iTRAQ and dot blot results. p-Actin
blots performed in duplicate for the same set of samples is shown above and below the Type | and normal proliferative
samples respectively. The sample numbers between the actin and PIGR blots correspond to the iTRAQ sample set
numbers. The iTRAQ ratios reported in the middle panel for I16b and 110b are relative to the P6 and P10 samples
respectively. Despite higher loading in general in the normal proliferative samples as is evident from the B-action
blots, the PIGR levels were higher in most Type | samples and correlate well with the iTRAQ resultin the center panel.
Figure 3. Immunohistochemical validation of iTRAQ-discovered potential cancer markers using antibodies targeted
to PK, Cpn10, and PIGR. Positive staining is brown and is most intense in EmCa samples.

DETAILED DESCRIPTION OF THE INVENTION

[0093] Methods are provided for characterizing the stage or phase of endometrium, detecting the presence of an
endometrial disease (e.g. endometrial cancer) in a sample, the absence of a disease (e.g. endometrial cancer) in a
sample, the stage or grade of the disease, and other characteristics of endometrial diseases thatare relevantto prevention,
diagnosis, characterization, and therapy of endometrial diseases such as cancer in a patient, for example, the benign
or malignant nature of an endometrial cancer, the metastatic potential of an endometrial cancer, assessing the histological
type of neoplasm associated with an endometrial cancer, the indolence or aggressiveness of an endometrial cancer,
and other characteristics of endometrial diseases that are relevant to prevention, diagnosis, characterization, and therapy
of endometrial diseases such as cancer in a patient. Methods are also provided for assessing the efficacy of one or
more test agents for inhibiting an endometrial disease, assessing the efficacy of a therapy for an endometrial disease,
monitoring the progression of an endometrial disease, selecting an agent or therapy for inhibiting an endometrial disease,
treating a patient afflicted with an endometrial disease, inhibiting an endometrial disease in a patient, and assessing the
disease (e.g. carcinogenic) potential of a test compound.

Glossary

[0094] For convenience, certain terms employed in the specification, examples, and appended claims are collected
here.

[0095] The recitation of numerical ranges by endpoints herein includes all numbers and fractions subsumed within
thatrange (e.g. 1to 5 includes 1, 1.5, 2, 2.75, 3, 3.90, 4, and 5). It is also to be understood that all numbers and fractions
thereof are presumed to be modified by the term "about." Further, it is to be understood that "a," "an," and "the" include
plural referents unless the content clearly dictates otherwise. Thus, for example, reference to a composition or method
comprising "an endometrial marker" includes two or more endometrial markers. The term "about" means plus or minus
0.1 to 50%, 5-50%, or 10-40%, preferably 10-20%, more preferably 10% or 15%, of the number to which reference is
being made.

[0096] "Endometrial disease" refers to any disorder, disease, condition, syndrome or combination of manifestations
or symptoms recognized or diagnosed as a disorder of the endometrium, including but not limited to hyperplasia and
cancer precursors, endometrial cancer or carcinoma, endometriosis, reproductive disorders, and infertility.

[0097] "Endometrial cancer" or "endometrial carcinoma" includes malignant endometrial disease including but not
limited to endometrioid, mucinous, and serous adenocarcinomas, adenosquamous carcinomas, clear cell carcinomas,
uterine sarcomas including stromal sarcomas, malignant mixed Mullerian tumors (carcinosarcomas), and leiomyosar-
comas.

[0098] The terms "sample", "biological sample", and the like mean a material known or suspected of expressing or
containing one or more endometrial polynucleotide markers or one or more endometrial markers. A test sample can be
used directly as obtained from the source or following a pretreatment to modify the character of the sample. The sample
can be derived from any biological source, such as tissues, extracts, or cell cultures, including cells (e.g. tumor cells),
cell lysates, and physiological fluids, such as, for example, whole blood, plasma, serum, saliva, ocular lens fluid, cerebral
spinal fluid, sweat, urine, milk, ascites fluid, synovial fluid, peritoneal fluid, lavage fluid, and the like. The sample can be
obtained from animals, preferably mammals, most preferably humans. The sample can be treated prior to use, such as
preparing plasma from blood, diluting viscous fluids, and the like. Methods of treatment can involve filtration, distillation,
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extraction, concentration, inactivation of interfering components, the addition of reagents, and the like.

[0099] In embodiments disclosed the sample is a mammalian tissue sample. In a particular embodiment, the tissue
is endometrial tissue.

[0100] In another embodiment the sample is a human physiological fluid. In a particular embodiment, the sample is
human serum.

[0101] The samples that may be analyzed in accordance with the invention include polynucleotides from clinically
relevant sources, preferably expressed RNA or a nucleic acid derived therefrom (cDNA or amplified RNA derived from
cDNA thatincorporates an RNA polymerase promoter). The target polynucleotides can comprise RNA, including, without
limitation total cellular RNA, poly(A)* messenger RNA (mRNA) or fraction thereof, cytoplasmic mRNA, or RNA transcribed
from cDNA (i.e., mMRNA; see, for example., Linsley & Schelter, U.S. patent application Ser. No. 09/411,074, or U.S. Pat.
Nos. 5,545,522, 5,891,636, or 5,716,785). Methods for preparing total and poly(A)* RNA are well known in the art, and
are described generally, for example, in Sambrook et al., (1989, Molecular Cloning - A Laboratory Manual (2nd Ed.),
Vols. 1-3, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.) and Ausubel et al, eds. (1994, Current Protocols
in Moelcular Biology, vol. 2, Current Protocols Publishing, New York). RNA may be isolated from eukaryotic cells by
procedures involving lysis of the cells and denaturation of the proteins contained in the cells. Additional steps may be
utilized to remove DNA. Cell lysis may be achieved with a nonionic detergent, followed by microcentrifugation to remove
the nuclei and hence the bulk of the cellular DNA. (See Chirgwin et al., 1979, Biochemistry 18:5294-5299). Poly(A)+RNA
can be selected using oligo-dT cellulose (see Sambrook et al., 1989, Molecular Cloning-A Laboratory Manual (2nd Ed.),
Vols. 1-3, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.). In the alternative, RNA can be separated from
DNA by organic extraction, for example, with hot phenol or phenol/chloroform/isoamyl alcohol.

[0102] It may be desirable to enrich mRNA with respect to other cellular RNAs, such as transfer RNA (tRNA) and
ribosomal RNA (rRNA). Most mRNAs contain a poly(A) tail at their 3’ end allowing them to be enriched by affinity
chromatography, for example, using oligo(dT) or poly(U) coupled to a solid support, such as cellulose or Sephadex™
(see Ausubel et al., eds., 1994, Current Protocols in Molecular Biology, vol. 2, Current Protocols Publishing, New York).
Bound poly(A)+mRNA is eluted from the affinity column using 2 mM EDTA/0.1% SDS.

[0103] A sample of RNA can comprise a plurality of different mMRNA molecules each with a different nucleotide se-
quence. In an aspect of the invention, the mMRNA molecules in the RNA sample comprise at least 100 different nucleotide
sequences.

[0104] Target polynucleotides can be detectably labeled at one or more nucleotides using methods known in the art.
The label is preferably uniformly incorporated along the length of the RNA, and more preferably, is carried out at a high
degree of efficiency. The detectable label can be a luminescent label, fluorescent label, bio-luminescent label, chemi-
luminescent label, radiolabel, and colorimetric label. In a particular embodiment, the label is a fluorescent label, such
as a fluorescein, a phosphor, a rhodamine, or a polymethine dye derivative. Commercially available fluorescent labels
include, for example, fluorescent phosphoramidites such as FluorePrime (Amersham Pharmacia, Piscataway, N.J.),
Fluoredite (Millipore, Bedford, Mass.), FAM (ABI, Foster City, Calif.), and Cy3 or Cy5 (Amersham Pharmacia, Piscataway,
N.J.).

[0105] Target polynucleotides from a patient sample can be labeled differentially from polynucleotides of a standard.
The standard can comprise target polynucleotides from normal individuals (i.e., those not afflicted with or pre-disposed
to endometrial disease), in particular pooled from samples from normal individuals. The target polynucleotides can be
derived from the same individual, but taken at different time points, and thus indicate the efficacy of a treatment by a
change in expression of the markers, or lack thereof, during and after the course of treatment.

[0106] The terms "subject”, "individual" and "patient" refer to a warm-blooded animal such as a mammal. In particular,
the terms refer to a human. A subject, individual or patient may be afflicted with or suspected of having or being pre-
disposed to endometrial disease or a condition as described herein. The terms also includes domestic animals bred for
food or as pets, including horses, cows, sheep, poultry, fish, pigs, cats, dogs, and zoo animals.

[0107] Methods hereinforadministeringanagentor composition to subjects/individuals/patients contemplate treatment
as well as prophylactic use. Typical subjects for treatment include persons susceptible to, suffering from or that have
suffered a condition or disease described herein. In particular, suitable subjects for treatment in accordance with the
invention are persons that are susceptible to, suffering from or that have suffered endometrial cancer.

[0108] The term "endometrial marker" refers to a marker associated with normal or diseased endometrial tissue and
comprises or consists of one or more of the polypeptides listed in Table 1, in particular WFDC2, clusterin, and/or mucin
5B, and optionally one or more of the polypeptides listed in Table 2. The term includes native-sequence polypeptides,
isoforms, chimeric polypeptides, complexes, all homologs, fragments, precursors, and modified forms and derivatives
of the markers.

[0109] An endometrial marker may be associated with a stage or phase of endometrial tissue such as the secretory
or proliferative phase. Examples of endometrial markers associated with the secretory phase are WFDC2, and optionally
one or more of glutamate receptor subunit zeta 1 [GenBank Accession NOs. NP_000823, NP_015566, and NP_067544],
macrophage migration inhibitory factor [SEQ ID NO. 49], GSK-3 binding protein FRAT1 [GenBank Accession NO.
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NP_005470], myosin light chain kinase 2 [GenBank Accession No. NP_149109], and tropomyosin 1 alpha chain
[GeneBank Accession NOs. NP_000357, NP_001018004, NP_001018005, NP_001018006, NP_001018007,
NP_001018008, and NP_001018020].

[0110] An endometrial marker may be associated with an endometrial disease, in particular it may be an endometrial
cancer marker. The term "endometrial cancer marker" includes a marker associated with endometrial cancer, in particular
a marker listed in Table 1, and optionally a marker listed in Table 2.

[0111] According to the invention, an endometrial cancer marker is WAP four-disulfide core domain 2 (WFDC2). The
terms "WAP four-disulfide core domain 2", "WFDC2" "WFDC2 polypeptide" and "WFDC2 protein" include human WAP
four-disulfide core domain 2, in particular the native-sequence polypeptide, isoforms, chimeric polypeptides, allhomologs,
fragments, precursors, complexes, and modified forms and derivatives of human WAP four-disulfide core domain 2. The
amino acid sequence for native human WAP four-disulfide core domain 2 includes the amino acid sequences referenced
in NCBI Gene ID: 10406, including GenBank Accession Nos. CAG33258, NP_006094, NP_542772, NP_542773, and
NP_542774, and the exemplary sequences shown in SEQ ID NOs. 1 to 4.

[0112] Inan aspect disclosed, an endometrial cancer marker is clusterin. The terms "clusterin”, "clusterin polypeptide"
and "clusterin protein" include human clusterin, in particular the native-sequence polypeptide, isoforms, chimeric polypep-
tides, all homologs, fragments, precursors, complexes, and modified forms and derivatives of human clusterin. The
amino acid sequence for native human clusterin includes the amino acid sequences referenced in NCBI Gene ID: 1191,
including GenBank Accession Nos. NP_001822, and NP 976084, and the exemplary sequences shown in SEQ ID NOs.
10 and 11.

[0113] In an aspect disclosed herein, an endometrial cancer marker is mucin 5B. The terms "mucin 5B", "mucin 5B
polypeptide" and "mucin 5B protein" include human mucin 5B, in particular the native-sequence polypeptide, isoforms,
chimeric polypeptides, all homologs, fragments, precursors, complexes, and modified forms and derivatives of human
mucin 5B. The amino acid sequence for native human mucin 5B includes the amino acid sequences referenced in NCBI
Gene ID: 4587, including GenBank Accession Nos. AAG33673, AAG33673.1, CAA06167.1, AAC51344.1, CAA70926.1,
CAA96577.1, AAC6B7545.1, AAF64523.1, AAB35930.1, AAB61398.1, AAC51343.1, AAB65151.1, CAA52408.1,
CAA52910.1, Q14879,Q93043, Q9HC84, QINYEA4, and the exemplary sequence shown in SEQ ID NO. 14.

[0114] In an aspect disclosed herein, an endometrial cancer marker is leucine aminopeptidase 3 or LAP3. The terms
"leucine aminopeptidase 3", "LAP3", "LAP3 polypeptide" and "LAP3 protein" include human LAP3, in particular the
native-sequence polypeptide, isoforms, chimeric polypeptides, all homologs, fragments, precursors, complexes, and
modified forms and derivatives of human LAP3. The amino acid sequence for native human LAP3 includes the amino
acid sequences referenced in NCBI Gene ID: 51056, including GenBank Accession No. NP_056991 and the exemplary
sequence shown in SEQ ID NO. 15.

[0115] In an aspect disclosed herein, an endometrial cancer marker is macrophage capping protein or CAP-G. The
terms "macrophage capping protein", "CAP-G", "CAP-G polypeptide" and "CAP-G protein" include human CAP-G, in
particular the native-sequence polypeptide, isoforms, chimeric polypeptides, all homologs, fragments, precursors, com-
plexes, and modified forms and derivatives of human CAP-G. The amino acid sequence for native human CAP-G includes
the amino acid sequences referenced in NCBI Gene ID: 822, including GenBank Accession Nos. NP_001738 and the
exemplary sequence shown in SEQ ID NO. 17.

[0116] In an aspect disclosed herein, an endometrial cancer marker is progestagen-associated endometrial protein
(PAEP). The terms "progestagen-associated endometrial protein”, "PAEP", "PAEP polypeptide" and "PAEP protein"
include human PAEP, in particular the native-sequence polypeptide, isoforms, chimeric polypeptides, all homologs,
fragments, precursors, complexes, and modified forms and derivatives of human PAEP. The amino acid sequence for
native human PAEP includes the amino acid sequences referenced in NCBI Gene ID: 5047 including GenBank Accession
Nos. NP_002562 and NP_001018059, and the exemplary sequence shown in SEQ ID NO. 19.

[0117] A "native-sequence polypeptide" comprises a polypeptide having the same amino acid sequence of a polypep-
tide derived from nature. Such native-sequence polypeptides can be isolated from nature or can be produced by recom-
binant or synthetic means. The term specifically encompasses naturally occurring truncated or secreted forms of a
polypeptide, polypeptide variants including naturally occurring variant forms (e.g. alternatively spliced forms or splice
variants), and naturally occurring allelic variants.

[0118] The term "polypeptide variant” means a polypeptide having at least about 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, 97%, 98%, or 99% amino acid sequence identity, particularly at least about 70-80%, more
particularly at least about 85%, still more particularly at least about 90%, most particularly at least about 95% amino
acid sequence identity with a native-sequence polypeptide. Particular polypeptide variants have at least 70-80%, 85%,
90%, 95% amino acid sequence identity to the sequences identified in Table 1 or 2. Such variants include, for instance,
polypeptides wherein one or more amino acid residues are added to, or deleted from, the N- or C-terminus of the full-
length or mature sequences of the polypeptide, including variants from other species, but excludes a native-sequence
polypeptide. In aspects variants retain the immunogenic activity of the corresponding native-sequence polypeptide.
[0119] Percent identity of two amino acid sequences, or of two nucleic acid sequences is defined as the percentage
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of amino acid residues or nucleotides in a candidate sequence that are identical with the amino acid residues in a
polypeptide or nucleic acid sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity, and not considering any conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid or nucleic acid sequence identity can be achieved in various
conventional ways, for instance, using publicly available computer software including the GCG program package (De-
vereux J. et al., Nucleic Acids Research 12(1): 387, 1984); BLASTP, BLASTN, and FASTA (Atschul, S.F. etal. J. Molec.
Biol. 215: 403-410,1990). The BLAST X program is publicly available from NCBI and other sources (BLAST Manual,
Altschul, S. et al. NCBI NLM NIH Bethesda, Md. 20894; Altschul, S. et al. J. Mol. Biol. 215: 403-410, 1990). Skilled
artisans can determine appropriate parameters for measuring alignment, including any algorithms needed to achieve
maximal alignment over the full length of the sequences being compared. Methods to determine identity and similarity
are codified in publicly available computer programs.

[0120] An allelic variant may also be created by introducing substitutions, additions, or deletions into a polynucleotide
encoding a native polypeptide sequence such that one or more amino acid substitutions, additions, or deletions are
introduced into the encoded protein. Mutations may be introduced by standard methods, such as site-directed muta-
genesis and PCR-mediated mutagenesis. In an embodiment, conservative substitutions are made at one or more pre-
dicted non-essential amino acid residues. A "conservative amino acid substitution" is one in which an amino acid residue
is replaced with an amino acid residue with a similar side chain. Amino acids with similar side chains are known in the
art and include amino acids with basic side chains (e.g. Lys, Arg, His), acidic side chains (e.g. Asp, Glu), uncharged
polar side chains (e.g. Gly, Asp, Glu, Ser, Thr, Tyr and Cys), nonpolar side chains (e.g. Ala, Val, Leu, Iso, Pro, Trp),
beta-branched side chains (e.g. Thr, Val, Iso), and aromatic side chains (e.g. Tyr, Phe, Trp, His). Mutations can also be
introduced randomly along part or all of the native sequence, for example, by saturation mutagenesis. Following muta-
genesis the variant polypeptide can be recombinantly expressed and the activity of the polypeptide may be determined.
[0121] Polypeptide variants include polypeptides comprising amino acid sequences sufficiently identical to or derived
from the amino acid sequence of a native polypeptide which include fewer amino acids than the full length polypeptides.
A portion of apolypeptide can be a polypeptide which is for example, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90,
100 or more amino acids in length. Portions in which regions of a polypeptide are deleted can be prepared by recombinant
techniques and can be evaluated for one or more functional activities such as the ability to form antibodies specific for
a polypeptide.

[0122] Anaturally occurring allelic variant may contain conservative amino acid substitutions from the native polypeptide
sequence or it may contain a substitution of an amino acid from a corresponding position in a polypeptide homolog, for
example, a murine polypeptide.

[0123] An endometrial marker may be part of a chimeric or fusion protein. A "chimeric protein" or "fusion protein"
comprises all or part (preferably biologically active) of an endometrial marker operably linked to a heterologous polypeptide
(i.e., a polypeptide other than an endometrial marker). Within the fusion protein, the term "operably linked" is intended
to indicate that an endometrial marker and the heterologous polypeptide are fused in-frame to each other. The heterol-
ogous polypeptide can be fused to the N-terminus or C-terminus of an endometrial marker. A useful fusion protein is a
GST fusion protein in which an endometrial marker is fused to the C-terminus of GST sequences. Another example of
a fusion protein is an immunoglobulin fusion protein in which all or part of an endometrial marker is fused to sequences
derived from a member of the immunoglobulin protein family. Chimeric and fusion proteins can be produced by standard
recombinant DNA techniques.

[0124] A modified form of a polypeptide referenced herein includes modified forms of the polypeptides and derivatives
of the polypeptides, including post-translationally modified forms such as glycosylated, phosphorylated, acetylated,
methylated or lapidated forms of the polypeptides. For example, an N-terminal methionine may be cleaved from a
polypeptide, and a new N-terminal residue may or may not be acetylated. In particular, for chaperonin 10 the first residue,
methionine, can be cleaved and the second first residue, alanine can be N-acetylated.

[0125] Endometrial markers may be prepared by recombinant or synthetic methods, or isolated from a variety of
sources, or by any combination of these and similar techniques.

[0126] "Endometrial polynucleotide marker(s)", polynucleotides encoding the marker(s)", and "polynucleotides encod-
ing endometrial markers" refer to polynucleotides that encode endometrial markers including native-sequence polypep-
tides, polypeptide variants including a portion of a polypeptide, an isoform, precursor, complex, a chimeric polypeptide,
or modified forms and derivatives of the polypeptides. An endometrial polynucleotide marker comprises or consists of
one or more of the polynucleotides encoding the polypeptides listed in Table 1 and optionally one or more of the
polynucleotides encoding the polypeptides listed in Table 2. In particular, endometrial polynucleotide markers comprise
or consist essentially of the polynucleotides encoding WFDC2, clusterin, mucin 5B, leucine aminopeptidase 3 (LAP3),
macrophage capping protein (CAP-G), and/or progestagen-associated endometrial protein (PAEP).

[0127] In an aspect, a polynucleotide encodes WFDC2, more particularly a polynucleotide sequence referenced in
NCBI Gene ID. 10406, more particularly GenBank Accession Nos. NM_006103, NM_080734, NM_080735, or
NM_080736 [and see for example SEQ ID NOs. 5, 6, 7, 8 or 9], or a fragment thereof.
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[0128] In an aspect, a polynucleotide encodes clusterin more particularly a polynucleotide sequence referenced in
NCBI Gene ID. 1191, more particularly GenBank Accession Nos. NMR_001831 or NM_203339 [and see for example
SEQ ID NOs.12 or 13], or fragment thereof.

[0129] In an aspect, a polynucleotide encodes mucin 5B more particularly a polynucleotide sequence referenced in
NCBI Gene ID. 4587, more particularly GenBank Accession Nos. AJ004862.1, U78554.1, Y09788.2, Z72496.1,
AF086604.1, AF253321.1, S80993.1, U63836.1, U78551.1, U95031.1, X74370.1, or X74955.1, or a fragment thereof.
[0130] In an aspect, a polynucleotide encodes LAP3 more particularly a polynucleotide sequence referenced in NCBI
Gene ID. 5106; more particularly GenBank Accession No. NP_015907 [and see for example SEQ ID NO. 16], or a
fragment thereof.

[0131] Inanaspect, apolynucleotide encodes CAP-G more particularly a polynucleotide sequence referenced in NCBI
Gene ID. 822, more particularly GenBank Accession No. NP_001747 [and see for example SEQ ID NO.18], or afragment
thereof.

[0132] In an aspect, a polynucleotide encodes PAEP more particularly a polynucleotide sequence referenced in NCBI
Gene ID. 5047, more particularly GenBank Accession Nos. NMR_001018049 or NM_00257 [and see for example SEQ
ID NO.20 or 21], or a fragment thereof.

[0133] Endometrial polynucleotide markers include complementary nucleic acid sequences, and nucleic acids that
are substantially identical to these sequences (e.g. having at least about 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 97%, 98%, or 99% sequence identity).

[0134] Endometrial polynucleotide markers also include sequences that differ from a native sequence due to degen-
eracy in the genetic code. As one example, DNA sequence polymorphisms within the nucleotide sequence of an en-
dometrial marker may result in silent mutations that do not affect the amino acid sequence. Variations in one or more
nucleotides may existamong individuals within a population due to natural allelic variation. DNA sequence polymorphisms
may also occur which lead to changes in the amino acid sequence of a polypeptide.

[0135] Endometrial polynucleotide markers also include nucleic acids that hybridize under stringent conditions, pref-
erably high stringency conditions to an endometrial polynucleotide marker, in particular an endometrial cancer polynu-
cleotide marker. Appropriate stringency conditions which promote DNA hybridization are known to those skilled in the
art, or can be found in Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. For example,
6.0 x sodium chloride/sodium citrate (SSC) at about 45°C, followed by a wash of 2.0 x SSC at 50°C may be employed.
The stringency may be selected based on the conditions used in the wash step. By way of example, the salt concentration
in the wash step can be selected from a high stringency of about 0.2 x SSC at 50°C. In addition, the temperature in the
wash step can be at high stringency conditions, at about 65°C.

[0136] Endometrial polynucleotide markers also include truncated nucleic acids or nucleic acid fragments and variant
forms of the nucleic acids that arise by alternative splicing of an mRNA corresponding to a DNA.

[0137] The endometrial polynucleotide markers are intended to include DNA and RNA (e.g. mRNA) and can be either
double stranded or single stranded. A polynucleotide may, but need not, include additional coding or non-coding se-
quences, or it may, but need hot, be linked to other molecules and/or carrier or support materials. The polynucleotides
for use in the methods disclosed herein may be of any length suitable for a particular method. In certain applications the
term refers to antisense polynucleotides (e.g. mMRNA or DNA strand in the reverse orientation to sense cancer polynu-
cleotide markers).

[0138] "Statistically different levels", "significantly altered levels", or "significant difference" in levels of markers in a
patient sample compared to a control or standard (e.g. normal levels or levels in other samples from a patient) may
represent levels that are higher or lower than the standard error of the detection assay. In particular embodiments, the
levels may be 1.5,2, 3, 4, 5, or 6 times higher or lower than the control or standard.

[0139] "Microarray" and "array," refer to nucleic acid or nucleotide arrays or protein or peptide arrays that can be used
to detect biomolecules associated with endometrium or a phase thereof or endometrial disease, for instance to measure
gene expression. A variety of arrays are made in research and manufacturing facilities worldwide, some of which are
available commercially. By way of example, spotted arrays and in situ synthesized arrays are two kinds of nucleic acid
arrays that differ in the manner in which the nucleic acid materials are placed onto the array substrate. A widely used
in situ synthesized oligonucleotide array is GeneChip™ made by Affymetrix, Inc. Oligonucleotide probes that are 20- or
25-base long can be synthesized in silico on the array substrate. These arrays can achieve high densities (e.g., more
than 40,000 genes per cm?2). Generally spotted arrays have lower densities, but the probes, typically partial cDNA
molecules, are much longer than 20- or 25-mers. Examples of spotted cDNA arrays include LifeArray made by Incyte
Genomics and DermArray made by IntegriDerm (or Invitrogen). Pre-synthesized and amplified cDNA sequences are
attached to the substrate of spotted arrays. Protein and peptide arrays also are known (see for example, Zhu et al.,
Science 293:2101 (2001).

[0140] "Binding agent" refers to a substance such as a polypeptide or antibody that specifically binds to one or more
endometrial markers. A substance "specifically binds" to one or more endometrial markers if is reacts at a detectable
level with one or more endometrial markers, and does not react detectably with peptides containing an unrelated or
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different sequence. Binding properties may be assessed using an ELISA, which may be readily performed by those
skilled in the art (see for example, Newton et al, Develop. Dynamics 197: 1-13, 1993).

[0141] A binding agent may be a ribosome, with or without a peptide component, an aptamer, an RNA molecule, or
a polypeptide. A binding agent may be a polypeptide that comprises one or more endometrial marker sequence, a
peptide variant thereof, or a non-peptide mimetic of such a sequence. By way of example, a WFDC2 sequence may be
a peptide portion of a WFDC2 that is capable of modulating a function mediated by WFDC2.

[0142] An aptamer includes a DNA or RNA molecule that binds to nucleic acids and proteins. An aptamer that binds
to a protein (or binding domain) of an endometrial marker or an endometrial polynucleotide marker can be produced
using conventional techniques, without undue experimentation. (For example, see the following publications describing
in vitro selection of aptamers: Klug et al., Mol. Biol. Reports 20:97-107 (1994); Wallis etal., Chem. Biol. 2:543-552 (1995);
Ellington, Curr. Biol. 4:427-429 (1994); Lato et al., Chem. Biol. 2:291-303 (1995); Conrad et al., Mol. Div. 1:69-78 (1995);
and Uphoff et al., Curr. Opin. Struct. Biol. 6:281-287 (1996)).

[0143] Antibodies for use in the present invention include but are hot limited to monoclonal or polyclonal antibodies,
immunologically active fragments (e.g. a Fab or (Fab), fragments), antibody heavy chains, humanized antibodies, an-
tibody light chains, genetically engineered single chain F,, molecules (Ladner et al, U.S. Pat. No. 4,946,778), chimeric
antibodies, for example, antibodies which contain the binding specificity of murine antibodies, but in which the remaining
portions are of human origin, or derivatives, such as enzyme conjugates or labeled derivatives.

[0144] Antibodies including monoclonal and polyclonal antibodies, fragments and chimeras, may be prepared using
methods known to those skilled in the art. Isolated native or recombinant endometrial markers may be utilized to prepare
antibodies. (See, for example, Kohler et al. (1975) Nature 256:495-497; Kozbor et al. (1985) J. Immunol Methods
81:31-42; Cote et al. (1983) Proc Natl Acad Sci 80:2026-2030; and Cole et al. (1984) Mol Cell Biol 62:109-120 for the
preparation of monoclonal antibodies; Huse et al. (1989) Science 246:1275-1281 for the preparation of monoclonal Fab
fragments; and, Pound (1998) Immunochemical Protocols, Humana Press, Totowa, N.J for the preparation of phagemid
or B-lymphocyte immunoglobulin libraries to identify antibodies). Antibodies specific for an endometrial marker may also
be obtained from scientific or commercial sources.

[0145] In an embodiment of the invention, antibodies are reactive against an endometrial marker if they bind with a
K, of greater than or equal to 107 M.

Markers

[0146] Disclosed herein is a set of markers correlated with endometrium or phase thereof, or endometrial disease. In
an aspect, disclosed is a set of markers identified as useful for detection, diagnosis, prevention and therapy of endometrial
disease comprising or consisting of one or more of the markers listed in Table 1. In one aspect, the invention provides
the endometrial marker WFDC2 and optionally markers in Table 2 for detection and diagnosis of an endometrium phase.
Disclosed is also a method of using endometrial markers listed in Table 1, and optionally in Table 2, to distinguish an
endometrium phase or to distinguish endometrial disease.

[0147] In an embodiment, the markers comprise or consist of WAP four-disulfide core domain 2 (WFDC2), mucin 5B,
and/or clusterin.

[0148] In an embodiment, the markers comprise or consist of WAP four-disulfide core domain 2 (WFDC2), mucin 5B,
and clusterin.

[0149] In an embodiment, the markers comprise or consist of mucin 5B and/or clusterin

[0150] In an embodiment, the markers comprise or consist of WAP four-disulfide core domain 2 (WFDC2), mucin 5B,
clusterin, and/or progestagen-associated endometrial protein (PAEP or PP14).

[0151] In an embodiment, the markers comprise or consist of WAP four-disulfide core domain 2 (WFDC2), mucin 5B,
clusterin, and progestagen-associated endometrial protein (PAEP or PP14).

[0152] In an embodiment, the markers comprise or consist of mucin 5B, clusterin, and progestagen-associated en-
dometrial protein (PAEP or PP14).

[0153] In an embodiment, the markers comprise or consist of WAP four-disulfide core domain 2 (WFDC2), mucin 5B,
clusterin, LAP3 and CAP-G.

[0154] In an embodiment, the markers comprise or consist of mucin 5B, clusterin, LAP3 and CAP-G.

[0155] In an embodiment, the markers comprise or consist of LAP3 and CAP-G.

[0156] In an embodiment, the markers comprise or consist of WFDC2, clusterin, mucin 5B, pyruvate kinase M1/M2
(PK), chaperonin 10 (Cpn10) and a-1-antitrypsin (ATT) and optionally 2,3,4 or more other markers listed in Table 1 and
Table 2.

[0157] In an embodiment, the markers comprise or consist of clusterin, mucin 5B, pyruvate kinase M1/M2 (PK),
chaperonin 10 (Cpn10) and a-1-antitrypsin (ATT) and optionally 2, 3, 4 or more other markers listed in Table 1 and Table 2.
[0158] In an embodiment, the markers comprise or consist of WFDC2, clusterin, mucin 5B, pyruvate kinase M1/M2
(PK), chaperonin 10 (Cpn10), a-1-antitrypsin, polymeric-immunoglobulin receptor (PIGR), macrophage migration inhib-
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itory factor (MIF), creatine kinase B chain (CKB), and/or progestagen-associated endometrial protein (PAEP or PP14).
[0159] In an embodiment, the markers comprise or consist of clusterin, mucin 5B, pyruvate kinase M1/M2 (PK),
chaperonin 10 (Cpn10), a-1-antitrypsin, polymeric-immunoglobulin receptor (PIGR), macrophage migration inhibitory
factor (MIF), creatine kinase (CKB), and/or progestagen-associated endometrial protein (PAEP or PP 14).

[0160] In embodiments disclosed, a marker is provided which is selected from the group consisting of the polypeptides
set forth in Table 1 which polypeptides are up-regulated biomarkers in endometrial cancer and optionally at least 2, 3,
4,5,6,7,8,9, or 10 polypeptides set forth in Table 2 which polypeptides are up-regulated biomarkers in endometrial
cancer.

[0161] In embodiments disclosed, a marker is provided which is selected from the group consisting of mucin 5B in
Table 1 and atleast 2, 3, 4, 5, 6, 7, 8, 9, or 10 polypeptides set forth in Table 2 which polypeptides are down-regulated
biomarkers in endometrial cancer.

[0162] Disclosed are marker sets that distinguish endometrium phase or endometrial disease and uses therefor. In
an aspect, disclosed is a method for classifying an endometrium phase or endometrial disease comprising detecting a
difference in the expression of a first plurality of endometrial markers or endometrial polynucleotide markers relative to
a control, the first plurality of endometrial markers or endometrial polynucleotide markers comprising or consisting of at
least 2, 3, 4, or 5 of the markers listed in Table 1. In specific aspects, the plurality of markers consists of WFDC2,
clusterin, and mucin 5B and at least 5 to 10 of the markers listed in Table 2. In specific aspects, a control comprises
markers derived from a pool of samples from individual patients with no endometrial disease, or individuals with a known
endometrium phase.

[0163] Any of the markers provided herein may be used alone or with other markers of endometrium phase or en-
dometrial disease, or with markers for other phenotypes or conditions.

Detection Methods

[0164] A variety of methods can be employed for the diagnostic and prognostic evaluation of endometrial disease or
endometrial status involving one or more endometrial markers and polynucleotides encoding the markers, and the
identification of subjects with a predisposition to endometrial diseases or that are receptive to in vitro fertilization and
embryo transfer procedures. Such methods may, for example, utilize endometrial polynucleotide markers, and fragments
thereof, and binding agents (e.g. antibodies) against one or more endometrial markers, including peptide fragments. In
particular, the polynucleotides and antibodies may be used, for example, for (1) the detection of the presence of en-
dometrial polynucleotide marker mutations, or the detection of either over- or under-expression of endometrial marker
mRNA relative to a non-disorder state or different endometrium phase, or the qualitative or quantitative detection of
alternatively spliced forms of endometrial polynucleotide marker transcripts which may correlate with certain conditions
or susceptibility toward such conditions; and (2) the detection of either an over- or an under-abundance of one or more
endometrial markers relative to a non- disorder state or a different endometrium phase or the presence of a modified
(e.g., less than full length) endometrial marker which correlates with a disorder state or a progression toward a disorder
state, or a particular endometrium phase.

[0165] Contemplated is also a method for detecting the phase of an endometrial tissue, in particular a secretory
endometrial tissue, comprising producing a profile of levels of one or more endometrial marker associated with a known
endometrium phase and/or polynucleotides encoding the markers, and optionally other markers associated with the
endometrium phase in cells from a patient, and comparing the profile with a reference to identify a profile for the test
cells indicative of the endometrium phase. In an aspect, the endometrial markers comprise WFDC2, and optionally one
or more of glutamate receptor subunit zeta 1, macrophage migration inhibitory factor, FRAT1, myosin light chain kinase
2, tropomyosin 1 alpha chain, or fragment thereof.

[0166] Contemplated is also a method for detecting an endometrial disease, in particular an endometrial cancer,
comprising producing a profile of levels of one or more endometrial marker associated with an endometrial disease
and/or polynucleotides encoding the markers, and other markers associated with endometrial disease in cells from a
patient, and comparing the profile with a reference to identify a profile for the test cells indicative of disease. In an aspect,
the eridometrial markers are one or more of WFDC2, clusterin, and/or mucin 5B and optionally one or more of LAP3,
CAP-G, PAEP,chaperonin 10, calgranulin A, calgranulin B, polymeric-immunoglobulin receptor (precursor), phosphati-
dylethanolamine-binding protein, acidic leucine-rich nuclear phosphoprotein 32 family member A, heat shock 70 kDa
protein 6, macrophage migration inhibitory factor, calgizzarin (S100C protein), triosephosphate isomerase, alpha-1-
antitrypsin precursor, creatine kinase B chain, (B-CK), pyruvate, M1 or M2 isozyme, transgelin (smooth muscle protein
22-alpha), and heterologous nuclear ribonucleoprotein DO.

[0167] The methods described herein may be used to evaluate the probability of the presence of malignant or pre-
malignant cells, for example, in a group of cells freshly removed from a host. Such methods can be used to detect
tumors, quantitate their growth, and help in the diagnosis and prognosis of endometrial disease. The methods can be
used to detect the presence of cancer metastasis, as well as confirm the absence or removal of all tumor tissue following
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surgery, cancer chemotherapy, and/or radiation therapy. They can further be used to monitor cancer chemotherapy and
tumor reappearance.

[0168] The methods described herein can be adapted for diagnosing and monitoring endometrial tissue status or an
endometrial disease by detecting one or more endometrial markers or polynucleotides encoding the markers in biological
samples from a subject. These applications require that the amount of markers or polynucleotides quantitated in a sample
from a subject being tested be compared to a predetermined standard or cut-off value. The standard may correspond
to levels quantitated for another sample or an earlier sample from the subject, or levels quantitated for a control sample.
Levels for control samples from healthy subjects, different endometrial tissue phases, or subjects with an endometrial
disease may be established by prospective and/or retrospective statistical studies. Healthy subjects who have no clinically
evident disease or abnormalities may be selected for statistical studies. Diagnosis may be made by a finding of statistically
different levels of detected endometrial markers associated with disease or polynucleotides encoding same, compared
to a control sample or previous levels quantitated for the same subject.

[0169] The methods described herein may also use multiple markers for an endometrial disease, in particular en-
dometrial cancer. Therefore, contemplated is a method for anaylzing a biological sample for the presence of one or more
endometrial markers and polynucleotides encoding the markers, and other markers that are specific indicators of an
endometrial disease. The methods described herein may be modified by including reagents to detect the additional
markers, or polynucleotides for the markers.

Nucleic Acid Methods/Assays

[0170] As noted herein an endometrial disease or phase may be detected based on the level of endometrial polynu-
cleotide markers in a sample. Techniques for detecting polynucleotides such as polymerase chain reaction (PCR) and
hybridization assays are well known in the art.

[0171] Probes may be used in hybridization techniques to detect endometrial polynucleotide markers. The technique
generally involves contacting and incubating nucleic acids (e.g. recombinant DNA molecules, cloned genes) obtained
from a sample from a patient or other cellular source with a probe under conditions favorable for the specific annealing
of the probes to complementary sequences in the nucleic acids. After incubation, the non-annealed nucleic acids are
removed, and the presence of nucleic acids that have hybridized to the probe if any are detected.

[0172] Nucleotide probes for use in the detection of nucleic acid sequences in samples may be constructed using
conventional methods known in the art. Suitable probes may be based on nucleic acid sequences encoding at least 5
sequential amino acids from regions of an endometrial polynucleotide marker, preferably they comprise 10-200, more
particularly 10-30, 10-40, 20-50, 40-80, 50-150, 80-120 nucleotides in length.

[0173] The probes may comprise DNA or DNA mimics (e.g., derivatives and analogues) corresponding to a portion
of an organism’s genome, or complementary RNA or RNA mimics. Mimics are polymers comprising subunits capable
of specific, Watson-Crick-like hybridization with DNA, or of specific hybridization with RNA. The nucleic acids can be
modified at the base moiety, at the sugar moiety, or at the phosphate backbone.

[0174] DNA can be obtained using standard methods such as polymerase chain reaction (PCR) amplification of
genomic DNA or cloned sequences. (See, for example, in Innis et al., eds., 1990, PCR Protocols: A Guide to Methods
and Applications, Academic Press Inc., San Diego, Calif.). Computer programs known in the art can be used to design
primers with the required specificity and optimal amplification properties, such as Oligo version 5.0 (National Biosciences).
Controlled robotic systems may be useful for isolating and amplifying nucleic acids.

[0175] A nucleotide probe may be labeled with a detectable substance such as a radioactive label that provides for
an adequate signal and has sufficient half-life such as 32P, 3H, 14C or the like. Other detectable substances that may
be used include antigens that are recognized by a specific labeled antibody, fluorescent compounds, enzymes, antibodies
specific for a labeled antigen, and luminescent compounds. An appropriate label may be selected having regard to the
rate of hybridization and binding of the probe to the nucleotide to be detected and the amount of nucleotide available
for hybridization. Labeled probes may be hybridized to nucleic acids on solid supports such as nitrocellulose filters or
nylon membranes as generally described in Sambrook et al, 1989, Molecular Cloning, A Laboratory Manual (2nd ed.).
The nucleic acid probes may be used to detect endometrial polynucleotide markers, preferably in human cells. The
nucleotide probes may also be useful in the diagnosis of an endometrial disease involving one or more endometrial
polynucleotide markers, in monitoring the progression of such disorder, or monitoring a therapeutic treatment.

[0176] The detection of endometrial polynucleotide markers may involve the amplification of specific gene sequences
using an amplification method such as polymerase chain reaction (PCR), followed by the analysis of the amplified
molecules using techniques known to those skilled in the art. Suitable primers can be routinely designed by one of skill
in the art.

[0177] By way of example, at least two oligonucleotide primers may be employed in a PCR based assay to amplify a
portion of a polynucleotide encoding one or more endometrial marker derived from a sample, wherein at least one of
the oligonucleotide primers is specific for (i.e. hybridizes to) a polynucleotide encoding the endometrial marker. The
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amplified cDNA is then separated and detected using techniques well known in the art, such as gel electrophoresis.
[0178] In order to maximize hybridization under assay conditions, primers and probes employed in the methods dis-
closed herein generally have at least about 60%, preferably at least about 75%, and more preferably at least about 90%
identity to a portion of a polynucleotide encoding an endometrial marker; that is, they are at least 10 nucleotides, and
preferably at least 20 nucleotides in length. In an embodiment the primers and probes are atleast about 10-40 nucleotides
in length.

[0179] Hybridization and amplification techniques described herein may be used to assay qualitative and quantitative
aspects of endometrial polynucleotide marker expression. For example, RNA may be isolated from a cell type or tissue
known to express an endometrial polynucleotide marker and tested utilizing the hybridization (e.g. standard Northern
analyses) or PCR techniques referred to herein.

[0180] The primers and probes may be used in the above-described methods in situ i.e directly on tissue sections
(fixed and/or frozen) of patient tissue obtained from biopsies or resections.

[0181] Inanaspect of this disclosure, a method is provided employing reverse transcriptase-polymerase chain reaction
(RT-PCR), in which PCR is applied in combination with reverse transcription. Generally, RNA is extracted from a sample
tissue using standard techinques (for example, guanidine isothiocyanate extraction as described by Chomcynski and
Sacchi, Anal. Biochem. 162:156-159,1987) and is reverse transcribed to produce cDNA. The cDNA is used as a template
for a polymerase chain reaction. The cDNA is hybridized to a set of primers, at least one of which is specifically designed
against an endometrial marker sequence. Once the pimer and template have annealed a DNA polymerase is employed
to extend from the primer, to synthesize a copy of the template. The DNA strands are denatured, and the procedure is
repeated many times until sufficient DNA is generated to allow visualization by ethidium bromide staining and agarose
gel electrophoresis.

[0182] Amplification may be performed on samples obtained from a subject with a suspected endometrial disease
and an individual who is not afflicted with an endometrial disease. The reaction may be performed on several dilutions
of cDNA spanning at least two orders of magnitude. A statistically significant difference in expression in several dilutions
of the subject sample as compared to the same dilutions of the non-disease sample may be considered positive for the
presence of an endometrial disease.

[0183] In an embodiment, disclosed are methods for determining the presence or absence of an endometrial disease
in a subject comprising (a) contacting a sample obtained from the subject with oligonucleotides that hybridize to en-
dometrial polynucleotide markers; and (b) detecting in the sample a level of nucleic acids that hybridize to the polynu-
cleotides relative to a predetermined cut-off value, and therefrom determining the presence or absence of an endometrial
disease in the subject. In an aspect, the endometrial disease is cancer and the endometrial markers are one or more of
WFDC2, clusterin, and mucin 5B and optionally one or more of LAP3, CAP-G, PAEP, chaperonin 10, calgranulin A,
calgranulin B, polymeric-immunoglobulin receptor (precursor), phosphatidylethanolamine-binding protein, acidic leucine-
rich nuclear phosphoprotein 32 family member A, heat shock 70 kDa protein 6, macrophage migration inhibitory factor,
calgizzarin (S100C protein), triosephosphate isomerase, alpha-1-antitrypsin precursor, creatine kinase B chain, (B-CK),
pyruvate, M1 or M2 isozyme, transgelin (smooth muscle protein 22-alpha), and heterologous nuclear ribonucleoprotein
DO. In an embodiment, the endometrial disease is cancer and the endometrial markers are one or more of WFDC2,
clusterin, and mucin 5B and optionally one or more of chaperonin 10, polymeric-immunoglobulin receptor (precursor),
macrophage migration inhibitory factor, alpha-1-antitrypsin, creatine kinase B chain, (B-CK), and pyruvate kinase M1
or M2 isozyme. In another embodiment, the endometrial disease is cancer and the endometrial markers are one or more
of WFDC2, clusterin, mucin 5B, LAP3 and/or CAP-G, PAEP, and optionally one or more of chaperonin 10, polymeric-
immunoglobulin receptor (precursor), macrophage migration inhibitory factor, alpha-1-antitrypsin, creatine kinase B
chain, (B-CK), and pyruvate kinase M1 or M2 isozyme. In another embodiment, the endometrial disease is cancer and
the endometrial markers are WFDC2, clusterin, and mucin 5B, and optionally one or more of chaperonin 10, polymeric-
immunoglobulin receptor (precursor), macrophage migration inhibitory factor, alpha-1-antitrypsin, creatine kinase B
chain, (B-CK), and pyruvate kinase M1 or M2 isozyme. In another embodiment, the endometrial disease is cancer and
the endometrial markers are WFDC2, clusterin, mucin 5B, chaperonin 10, alpha-1-antitrypsin, and pyruvate kinase M1
or M2 isozyme.

[0184] In another embodiment, disclosed are methods for determining uterine receptivity of a subject to in vitro ferti-
lization comprising (a) contacting a sample obtained from the subject with oligonucleotides that hybridize to endometrial
polynucleotide markers associated with an endometrial tissue phase (e.g. secretory phase); and (b) detecting in the
sample a level of nucleic acids that hybridize to the polynucleotides relative to a predetermined cut-off value, wherein
the presence or absence of the endometrial marker polynucleotides as compared to non-receptive controls indicates
uterine receptivity. In an aspect, the endometrial markers are WFDC2 and optionally one or more of glutamate receptor
subunit zeta 1, macrophage migration inhibitory factor, FRAT1, myosin light chain kinase 2, tropomyosin 1 alpha chain,
or fragments thereof

[0185] Disclosed herein is a method wherein an endometrial marker mRNA is detected by (a) isolating mRNA from a
sample and combining the mRNA with reagents to convert it to cDNA,; (b) treating the converted cDNA with amplification
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reaction reagents and nucleic acid primers that hybridize to one or more endometrial marker polynucleotides, to produce
amplification products; (d) analyzing the amplification products to detect amounts of MRNA encoding endometrial poly-
nucleotide markers; and (e) comparing the amount of mMRNA to an amount detected against a panel of expected values
for normal and malignant tissue derived using similar nucleic acid primers.

[0186] Endometrial cancer marker-positive samples or alternatively higher levels in patients compared to a control
(e.g. non-cancerous tissue) may be indicative of late stage disease, and/or that the patient is not responsive to chem-
otherapy. Alternatively, negative samples or lower levels compared to a control (e.g. non-cancerous tissue or negative
samples) may be indicative of progressive disease and shorter overall survival.

[0187] In another embodiment, there are disclosed methods for determining the presence or absence of endometrial
cancer in a subject comprising (a) contacting a sample obtained from the subject with oligonucleotides that hybridize to
one or more endometrial cancer polynucleotide markers; and (b) detecting in the sample levels of nucleic acids that
hybridize to the polynucleotides relative to a predetermined cut-off value, and therefrom determining the presence or
absence of endometrial cancer in the subject. In an embodiment, the endometrial cancer polynucleotide markers encode
one or more polypeptides listed in Table 1. In particular, the endometrial markers are one or more of WFDC2, clusterin,
mucin 5B, LAP3, CAP-G, and/or PAEP, and optionally one or more of chaperonin 10, calgranulin A, calgranulin B,
polymeric-immunoglobulin receptor (precursor), phosphatidylethanolamine-binding protein, acidic leucine-rich nuclear
phosphoprotein 32 family member A, heat shock 70 kDa protein 6, macrophage migration inhibitory factor, calgizzarin
(S100C protein), triosephosphate isomerase, alpha-1-antitrypsin precursor, creatine kinase B chain, (B-CK), pyruvate,
M1 or M2 isozyme, transgelin (smooth muscle protein 22-alpha), and heterologous nuclear ribonucleoprotein DO, or
fragments thereof.

[0188] In particular, disclosed is a method wherein WFDC2, clusterin, and/or mucin 5B mRNA is detected by (a)
isolating mRNA from a sample and combining the mRNA with reagents to convert it to cDNA; (b) treating the converted
cDNA with amplification reaction reagents and nucleic acid primers that hybridize to a polynucleotide encoding WFDC2,
clusterin, and/or mucin 5B, to produce amplification products; (d) analyzing the amplification products to detect an amount
of mMRNA encoding WFDC2, clusterin, and/or mucin 5B; and (e) comparing the amount of MRNA to an amount detected
against a panel of expected values for normal and malignant tissue derived using similar nucleic acid primers.

[0189] Endometrial cancer marker-positive samples or alternatively higher levels, in particular significantly higher
levels of WFDC2 and/or clusterin polynucleotides in patients compared to a control (e.g. normal or benign) are indicative
of endometrial cancer. Negative samples or lower levels (e.g., of mucin 5B polynucleotides) compared to a control (e.g.
normal or benign) may also be indicative of progressive disease and poor overall survival.

[0190] Oligonucleotides or longer fragments derived from an endometrial cancer polynucleotide marker may be used
as targets in a microarray. The microarray can be used to simultaneously monitor the expression levels of large numbers
of genes and to identify genetic variants, mutations, and polymorphisms. The information from the microarray may be
used to determine gene function, to understand the genetic basis of a disorder, to diagnose a disorder, and to develop
and monitor the activities of therapeutic agents.

[0191] The preparation, use, and analysis of microarrays are well known to a person skilled in the art. (See, for example,
Brennan, T. M. et al. (1995) U.S. Pat. No. 5,474,796; Schema, et al. (1996) Proc. Natl. Acad. Sci. 93:10614-10619;
Baldeschweiler et al. (1995), PCT Application W095/251116; Shalon, D. et al. (1 995) PCT application W095/35505;
Heller, R. A. et al. (1997) Proc. Natl. Acad. Sci. 94:2150-2155; and Heller, M. J. et al. (1997) U.S. Pat. No. 5,605,662.)
[0192] Thus, the disclosure also includes an array comprising one or more endometrial polynucleotide markers (in
particular the markers listed in Table 1) and optionally other markers (e.g. markers listed in Table 2). The array can be
used to assay expression of endometrial polynucleotide markers in the array. The array allows the quantitation of
expression of one or more endometrial polynucleotide markers.

[0193] Microarrays typically contain at separate sites nanomolar quantities of individual genes, cDNAs, or ESTs on a
substrate (e.g.nitrocellulose or silicon plate), or photolithographically prepared glass substrate. The arrays are hybridized
to cDNA probes using conventional techniques with gene-specific primer mixes. The target polynucleotides to be analyzed
are isolated, amplified and labeled, typically with fluorescent labels, radiolabels or phosphorous label probes. After
hybridization is completed, the array is inserted into the scanner, where patterns of hybridization are detected. Data are
collected as light emitted from the labels incorporated into the target, which becomes bound to the probe array. Probes
that completely match the target generally produce stronger signals than those that have mismatches. The sequence
and position of each probe on the array are known, and thus by complementarity, the identity of the target nucleic acid
applied to the probe array can be determined.

[0194] Microarrays are prepared by selecting polynucleotide probes and immobilizing them to a solid support or surface.
The probes may comprise DNA sequences, RNA sequences, copolymer sequences of DNA and RNA, DNA and/or RNA
analogues, or combinations thereof. The probe sequences may be full or partial fragments of genomic DNA, or they
may be synthetic oligonucleotide sequences synthesized either enzymatically in vivo, enzymatically in vitro (e.g., by
PCR), or non-enzymatically in vitro.

[0195] The probe or probes used in the methods can be immobilized to a solid support or surface which may be either
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porous or non-porous. For example, the probes can be attached to a nitrocellulose or nylon membrane or filter covalently
at either the 3’ or the 5’ end of the polynucleotide probe. The solid support may be a glass or plastic surface. In an
aspect, hybridization levels are measured to microarrays of probes consisting of a solid support on the surface of which
areimmobilized a population of polynucleotides, such as a population of DNA or DNA mimics, or, alternatively, a population
of RNA or RNA mimics. A solid support may be a nonporous or, optionally, a porous material such as a gel.

[0196] In accordance with embodiments of the disclosure, a microarray is provided comprising a support or surface
with an ordered array of hybridization sites or "probes" each representing one of the markers described herein. The
microarrays can be addressable arrays, and in particular positionally addressable arrays. Each probe of the array is
typically located at a known, predetermined position on the solid support such that the identity of each probe can be
determined from its position in the array. In preferred embodiments, each probe is covalently attached to the solid support
at a single site.

[0197] Microarrays used are preferably (a) reproducible, allowing multiple copies of a given array to be produced and
easily compared with each other; (b) made from materials that are stable under hybridization conditions; (c) small, (e.g.,
between 1 cm2 and 25 cm2, between 12 cm?2 and 13 cm2, or 3 cmZ2; and (d) comprise a unique set of binding sites that
will specifically hybridize to the product of a single gene in a cell (e.g., to a specific mRNA, or to a specific cDNA derived
therefrom). However, it will be appreciated that larger arrays may be used particularly in screening arrays, and other
related or similar sequences will cross hybridize to a given binding site.

[0198] In accordance with an aspect of the disclosure, the microarray is an array in which each position represents
one of the markers described herein (e.g. the markers listed in Table 1 and optionally Table 2). Each position of the
array can comprise a DNA or DNA analogue based on genomic DNA to which a particular RNA or cDNA transcribed
from a genetic marker can specifically hybridize. ADNA or DNA analogue can be a synthetic oligomer or a gene fragment.
In an embodiment, probes representing each of the endometrial markers and endometrial polynucleotide markers is
presenton the array. In a preferred embodiment, the array comprises at least 5 of the endometrial polynucleotide markers.
[0199] Probes for the microarray can be synthesized using N-phosphonate or phosphoramidite chemistries (Froehler
etal., 1986, Nucleic Acid Res. 14:5399-5407; McBride et al., 1983, Tetrahedron Lett. 24:246-248). Synthetic sequences
are typically between about 10 and about 500 bases, 20-100 bases, or 40-70 bases in length. Synthetic nucleic acid
probes can include non-natural bases, such as, without limitation, inosine. Nucleic acid analogues such as peptide
nucleic acid may be used as binding sites for hybridization. (see, e.g., Egholm et al., 1993, Nature 363:566-568; U.S.
Pat. No. 5,539,083).

[0200] Probescanbe selected usingan algorithmthattakes into accountbinding energies, base composition, sequence
complexity, cross-hybridization binding energies, and secondary structure (see Friend et al., International Patent Pub-
lication WO 01/05935, published Jan. 25, 2001).

[0201] Positive control probes, (e.g., probes known to be complementary and hybridize to sequences in the target
polynucleotides), and negative control probes, (e.g., probes known to not be complementary and hybridize to sequences
in the target polynucleotides) are typically included on the array. Positive controls can be synthesized along the perimeter
of the array or synthesized in diagonal stripes across the array. A reverse complement for each probe can be next to
the position of the probe to serve as a negative control.

[0202] The probes can be attached to a solid support or surface, which may be made from glass, plastic (e.g., poly-
propylene, nylon), polyacrylamide, nitrocellulose, gel, or other porous or nonporous material. The probes can be printed
on surfaces such as glass plates (see Schena et al., 1995, Science 270:467-470). This method may be particularly
useful for preparing microarrays of cDNA (See also, DeRisi et al., 1996, Nature Genetics 14:457-460; Shalon et al.,
1996, Genome Res. 6:639-645; and Schena et al., 1995, Proc. Natl. Acad. Sci. U.S.A. 93:10539-11286).

[0203] High-density oligonucleotide arrays containing thousands of oligonucleotides complementary to defined se-
quences, at defined locations on a surface can be produced using photolithographic techniques for synthesis in situ
(see, Fodor et al., 1991, Science 251:767-773; Pease et al., 1994, Proc. Natl. Acad. Sci. U.S.A. 91:5022-5026; Lockhart
et al., 1996, Nature Biotechnology 14:1675; U.S. Pat. Nos. 5,578,832; 5,556,752; and 5,510,270) or other methods for
rapid synthesis and deposition of defined oligonucleotides (Blanchard et al., Biosensors & Bioelectronics 11:687-690).
Using these methods oligonucleotides (e.g., 60-mers) of known sequence are synthesized directly on a surface such
as a derivatized glass slide. The array produced may be redundant, with several oligonucleotide molecules per RNA.
[0204] Microarrays can be made by other methods including masking (Maskos and Southern, 1992, Nuc. Acids. Res.
20:1679-1684). In an embodiment, microarrays are produced by synthesizing polynucleotide probes on a support wherein
the nucleotide probes are attached to the support covalently at either the 3’ or the 5’ end of the polynucleotide.

[0205] Disclosed are microarrays comprising a disclosed marker set. In one embodiment, disclosed is a microarray
for distinguishing endometrial disease samples comprising a positionally-addressable array of polynucleotide probes
bound to a support, the polynucleotide probes comprising a plurality of polynucleotide probes of different nucleotide
sequences, each of the different nucleotide sequences comprising a sequence complementary and hybridizable to a
plurality of genes, the plurality consisting of at least 2, 3, 4, 5, or 6 of the genes corresponding to the markers listed in
Table 1 and optionally at least 2 to 18, 5 to 16, or 10 to 15 of the genes corresponding to the markers listed in Table 2.
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An aspect provides microarrays comprising atleast4, 5, or 6 of the polynucleotides encoding the markers listed in Table 1.
[0206] Disclosed are gene marker sets that distinguish endometrium phase or endometrial disease and uses therefor.
In an aspect, the disclosure provides a method for classifying an endometrium phase or disease comprising detecting
a difference in the expression of a first plurality of genes relative to a control, the first plurality of genes consisting of at
least 3, 4, 5, or 6 of the genes encoding the markers listed in Table 1. In specific aspects, the plurality of genes consists
of at least 4 or 5 of the genes encoding the markers listed in Table 1 amd optionally at least 2 to 18, 5 to 16, or 10 to 15
of the genes corresponding to the markers listed in Table 2. In another specific aspect, the control comprises nucleic
acids derived from a pool of samples from individual control patients.

[0207] Disclosed is a method for classifying an endometrium phase or endometrial disease by calculating the similarity
between the expression of at least 3, 4, 5, or 6 polynucleotides encoding markers listed in Table 1 in a sample to the
expression of the same markers in a control pool, comprising the steps of:

(a) labeling nucleic acids derived from a sample, with a first fluorophore to obtain a first pool of fluorophore-labeled
nucleic acids;

(b) labeling with a second fluorophore a first pool of nucleic acids derived from two or more endometrial disease
samples, and a second pool of nucleic acids derived from two or more control samples;

(c) contacting the first fluorophore-labeled nucleic acid and the first pool of second fluorophore-labeled nucleic acid
with a first microarray under conditions such that hybridization can occur, and contacting the first fluorophore-labeled
nucleic acid and the second pool of second fluorophore-labeled nucleic acid with a second microarray under con-
ditions such that hybridization can occur, detecting at each of a plurality of discrete loci on the first microarray a first
flourescent emission signal from the first fluorophore-labeled nucleic acid and a second fluorescent emission signal
from the first pool of second fluorophore-labeled genetic matter that is bound to the first microarray and detecting
at each of the marker loci on the second microarray the first fluorescent emission signal from the first fluorophore-
labeled nucleic acid and a third fluorescent emission signal from the second pool of second fluorophore-labeled
nucleic acid;

(d) determining the similarity of the sample to patient and contol pools by comparing the first fluorescence emission
signals and the second fluorescence emission signals, and the first emission signals and the third fluorescence
emission signals; and

(e) classifying the sample as endometrial disease where the first fluorescence emission signals are more similar to
the second fluorescence emission signals than to the third fluorescent emission signals, and classifying the sample
as non-endometrial disease where the first fluorescence emission signals are more similar to the third fluorescence
emission signals than to the second fluorescent emission signals, wherein the first microarray and the second
microarray are similar to each other, exact replicas of each other, or are identical, and wherein the similarity is
defined by a statistical method such that the cell sample and control are similar where the p value of the similarity
is less than 0.01.

[0208] In aspects, the array can be used to monitor the time course of expression of one or more endometrial poly-
nucleotide markers in the array. This can occur in various biological contexts such as tumor progression.

[0209] The array is also useful for ascertaining differential expression patterns of endometrial polynucleotide markers,
and optionally other markers, in normal and abnormal cells. This may provide a battery of nucleic acids that could serve
as molecular targets for diagnosis or therapeutic intervention.

Protein Methods

[0210] Binding agents may be used for a variety of diagnostic and assay applications. There are a variety of assay
formats known to the skilled artisan for using a binding agent to detect a target molecule in a sample. (For example, see
Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988). In general, the presence or
absence of an endometrial disease (e.g. cancer) or an endometrium phase in a subject may be determined by (a)
contacting a sample from the subject with a binding agent; (b) detecting in the sample a level of polypeptide that binds
to the binding agent; and (c) comparing the level of polypeptide with a predetermined standard or cut-off value.

[0211] In particular embodiments of the invention, the binding agent is an antibody. Antibodies specifically reactive
with one or more endometrial marker, or derivatives, such as enzyme conjugates or labeled derivatives, may be used
to detect one or more endometrial marker in various samples (e.g. biological materials). They may be used as diagnostic
or prognostic reagents and they may be used to detect abnormalities in the level of expression of one or more endometrial
marker, or abnormalities in the structure, and/or temporal, tissue, cellular, or subcellular location of one or more en-
dometrial marker. Antibodies may also be used to screen potentially therapeutic compounds in vitro to determine their
effects on disorders (e.g. endometrial cancer) involving one or more endometrial markers, and other conditions. In vitro
immunoassays may also be used to assess or monitor the efficacy of particular therapies.
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[0212] In an aspect, there is disclosed a method for monitoring or diagnosing an endometrial disease (e.g. cancer) in
a subject by quantitating one or more endometrial markers in a biological sample from the subject comprising reacting
the sample with antibodies specific for one or more endometrial markers, which are directly or indirectly labeled with
detectable substances and detecting the detectable substances. In a particular embodiment of the invention, endometrial
markers are quantitated or measured.

[0213] In an aspect of the disclosure, a method for detecting an endometrial disease (e.g. cancer) is provided com-
prising:

(a) obtaining a sample suspected of containing one or more endometrial markers associated with an endometrial
disease;

(b) contacting said sample with antibodies that specifically bind to the endometrial markers under conditions effective
to bind the antibodies and form complexes;

(c) measuring the amount of endometrial markers present in the sample by quantitating the amount of the complexes;
and

(d) comparing the amount of endometrial markers present in the samples with the amount of endometrial markers
in a control, wherein a change or significant difference in the amount of endometrial markers in the sample compared
with the amount in the control is indicative of an endometrial disease.

[0214] In an embodiment, contemplated is a method for monitoring the progression of an endometrial disease (e.g.
cancer) in an individual, comprising:

(a) contacting antibodies which bind to one or more endometrial markers with a sample from the individual so as to
form complexes comprising the antibodies and one or more endometrial markers in the sample;

(b) determining or detecting the presence or amount of complex formation in the sample;

(c) repeating steps (a) and (b) at a point later in time; and

(d) comparing the result of step (b) with the result of step (c), wherein a difference in the amount of complex formation
is indicative of disease, disease stage, and/or progression of the disease in said individual.

[0215] The amount of complexes may also be compared to a value representative of the amount of the complexes
from an individual not at risk of, or afflicted with, an endometrial disease at different stages. A significant difference in
complex formation may be indicative of advanced disease e.g. advanced endometrial cancer, or an unfavourable prog-
nosis.

[0216] In aspects of diagnosis and monitoring of endometrial cancer, the endometrial markers are one or more of
WFDC2, clusterin, mucin 5B, LAP3, CAP-G, and PAEP, more particularly WFDC2, clusterin, and/or mucin 5B, and
optionally one or more of chaperonin 10, calgranulin A, calgranulin B, polymeric-immunoglobulin receptor (precursor),
phosphatidylethanolamine-binding protein, acidic leucine-rich nuclear phosphoprotein 32 family member A, heat shock
70 kDa protein 6, macrophage migration inhibitory factor, calgizzarin (S100C protein), triosephosphate isomerase, alpha-
1-antitrypsin precursor, creatine kinase B chain, (B-CK), pyruvate kinase M1 or M2 isozyme, transgelin (smooth muscle
protein 22-alpha), and heterologous nuclear ribonucleoprotein DO, more particularly chaperonin 10, alpha-1-antitrypsin
precursor and pyruvate kinase M1 or M2 isozyme, or fragments thereof.

[0217] In embodiments of the methods of the invention, WFDC2 and/or clusterin is detected in samples and higher
levels, in particular significantly higher levels compared to a control (normal or benign) is indicative of endometrial cancer.
[0218] In aspects of the invention for characterizing endometrium phase the endometrial markers comprise WFDC2
and one or more of glutamate receptor subunit zeta 1, macrophage migration inhibitory factor, FRAT1, myosin light chain
kinase 2, tropomyosin 1 alpha chain, and fragments thereof.

[0219] In another embodiment, disclosed are methods for determining uterine receptivity of a subject to in vitro ferti-
lization comprising (a) contacting a sample obtained from the subject with antibodies that bind to one or more endometrial
marker associated with a certain endometrium phase (e.g. secretory phase); and (b) detecting in the sample a level of
endometrial marker relative to a predetermined cut-off value, wherein the presence or absence of the endometrial marker
as compared to non-receptive controls indicates uterine receptivity. In a particular embodiment, the markers comprise
WFDC2, clusterin, and/or mucin 5B and optionally one or more of glutamate receptor subunit zeta 1, macrophage
migration inhibitory factor, FRAT1, myosin light chain kinase 2, tropomyosin 1 alpha chain, and fragments thereof, more
particularly WFDC2, glutamate receptor subunit zeta 1 or a fragment thereof, and/or macrophage migration inhibitory
factor.

[0220] Antibodies may be used in any known immunoassays that rely on the binding interaction between antigenic
determinants of one or more endometrial marker and the antibodies. Immunoassay procedures for in vitro detection of
antigens in fluid samples are also well known in the art. [See for example, Paterson et al., Int. J. Can. 37:659 (1986)
and Burchell et al., Int. J. Can. 34:763 (1984) for a general description of immunoassay procedures]. Qualitative and/or
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quantitative determinations of one or more endometrial marker in a sample may be accomplished by competitive or non-
competitive immunoassay procedures in either a direct or indirect format. Detection of one or more endometrial marker
using antibodies can be done utilizingimmunoassays which are run in either the forward, reverse or simultaneous modes.
Examples of immunoassays are radioimmunoassays (RIA), enzyme immunoassays (e.g. ELISA), immunofluorescence,
immunoprecipitation, latex agglutination, hemagglutination, histochemical tests, and sandwich (immunometric) assays.
These terms are well understood by those skilled in the art. A person skilled in the art will know, or can readily discern,
other immunoassay formats without undue experimentation.

[0221] According to an embodiment of the invention, an immunoassay for detecting one or more endometrial markers
in a biological sample comprises contacting binding agents that specifically bind to endometrial markers in the sample
under conditions that allow the formation of first complexes comprising a binding agent and endometrial markers and
determining the presence or amount of the complexes as a measure of the amount of endometrial markers contained
in the sample. In a particular embodiment, the binding agents are labeled differently or are capable of binding to different
labels.

[0222] Antibodies may be used to detect and quantify one or more endometrial markers in a sample in order to diagnose
and treat pathological states. In particular, the antibodies may be used in immunohistochemical analyses, for example,
at the cellular and sub-subcellular level, to detect one or more endometrial markers, to localize them to particular
endometrial cells and tissues (e.g. tumor cells and tissues), and to specific subcellular locations, and to quantitate the
level of expression.

[0223] Immunohistochemical methods for the detection of antigens in tissue samples are well known in the art. For
example, immunohistochemical methods are described in Taylor, Arch. Pathol. Lab. Med. 102:112 (1978). Briefly, in
the context of the present methods, a tissue sample obtained from a subject suspected of having an endometrial-related
problem is contacted with antibodies, preferably monoclonal antibodies recognizing one or more endometrial markers.
The site at which the antibodies are bound is determined by selective staining of the sample by standard immunohisto-
chemical procedures. The same procedure may be repeated on the same sample using other antibodies that recognize
one or more endometrial markers. Alternatively, a sample may be contacted with antibodies against one or more en-
dometrial markers simultaneously, provided that the antibodies are labeled differently or are able to bind to a different
label. The tissue sample may be normal endometrial tissue, a cancer tissue or a benign tissue.

[0224] An antibody microarray in which binding sites comprise immobilized, preferably monoclonal, antibodies specific
to a substantial fraction of marker-derived endometrial markers of interest can be utilized in the present invention.
Antibody arrays can be prepared using methods known in the art [(see for example, Zhu et al., Science 293:2101 (2001)
and reference 20].

[0225] Antibodies specific for one or more endometrial marker may be labelled with a detectable substance and
localised in biological samples based upon the presence of the detectable substance. Examples of detectable substances
include, but are not limited to, the following: radioisotopes (e.qg., 3H, 14C, 353, 125|, 131]), fluorescent labels (e.g., FITC,
rhodamine, lanthanide phosphors), luminescent labels such as luminol; enzymatic labels (e.g., horseradish peroxidase,
beta-galactosidase, luciferase, alkaline phosphatase, acetylcholinesterase), biotinyl groups (which can be detected by
marked avidin e.g., streptavidin containing a fluorescent marker or enzymatic activity that can be detected by optical or
colorimetric methods), predetermined polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper pair
sequences, binding sites for secondary antibodies, metal binding domains, epitope tags). In some embodiments, labels
are attached via spacer arms of various lengths to reduce potential steric hindrance. Antibodies may also be coupled
to electron dense substances, such as ferritin or colloidal gold, which are readily visualised by electron microscopy.
[0226] One of the ways an antibody can be detectably labeled is to link it directly to an enzyme. The enzyme when
later exposed to its substrate will produce a product that can be detected. Examples of detectable substances that are
enzymes are horseradish peroxidase, beta-galactosidase, luciferase, alkaline phosphatase, acetylcholinesterase,
malate dehydrogenase, ribonuclease, urease, catalase, glucose-6-phosphate, staphylococcal nuclease, delta-5-steriod
isomerase, yeast alcohol dehydrogenase, alpha-glycerophosphate, triose phosphate isomerase, asparaginase, glucose
oxidase, and acetylcholine esterase.

[0227] Forincreased sensitivity in an immunoassay system a fluorescence-emitting metal atom such as Eu (europium)
and other lanthanides can be used. These can be attached to the desired molecule by means of metal-chelating groups
such as DTPA or EDTA.

[0228] A bioluminescent compound may also be used as a detectable substance. Bioluminescence is a type of chemi-
luminescence found in biological systems where a catalytic protein increases the efficiency of the chemiluminescent
reaction. The presence of a bioluminescent molecule is determined by detecting the presence of luminescence. Examples
of bioluminescent detectable substances are luciferin, luciferase and aequorin.

[0229] Indirect methods may also be employed in which the primary antigen-aritibody reaction is amplified by the
introduction of a second antibody, having specificity for the antibody reactive against one or more endometrial markers.
By way of example, if the antibody having specificity against one or more endometrial marker is a rabbit IgG antibody,
the second antibody may be goat anti-rabbit gamma-globulin labelled with a detectable substance as described herein.

24



10

15

20

25

30

35

40

45

50

55

EP 2 087 152 B1

[0230] Methods for conjugating or labelling the antibodies discussed above may be readily accomplished by one of
ordinary skill in the art. (See for example Inman, Methods In Enzymology, Vol. 34, Affinity Techniques, Enzyme Purifi-
cation: Part B, Jakoby and Wichek (eds.), Academic Press, New York, p. 30,1974; and Wilchek and Bayer, "The Avidin-
Biotin Complex in Bioanalytical Applications,"Anal. Biochem. 171:1-32, 1988 re methods for conjugating or labelling the
antibodies with enzyme or ligand binding partner).

[0231] Cytochemical techniques known in the art for localizing antigens using light and electron microscopy may be
used to detect one or more endometrial markers. Generally, antibodies may be labeled with detectable substances and
one or more endometrial markers may be localised in tissues and cells based upon the presence of the detectable
substances.

[0232] In the context of the methods of the invention, the sample, binding agents (e.g. antibodies specific for one or
more endometrial markers), or one or more endometrial markers may be immobilized on a carrier or support. Examples
of suitable carriers or supports are agarose, cellulose, nitrocellulose, dextran, Sephadex, Sepharose, liposomes, car-
boxymethyl cellulose, polyacrylamides, polystyrene, gabbros, filter paper, magnetite, ion-exchange resin, plastic film,
plastic tube, glass, polyamine-methyl vinyl-ether-maleic acid copolymer, amino acid copolymer, ethylene-maleic acid
copolymer, nylon, silk, etc. The support material may have any possible configuration including spherical (e.g. bead),
cylindrical (e.g. inside surface of a test tube or well, or the external surface of a rod), or flat (e.g. sheet, test strip). Thus,
the carrier may be in the shape of, for example, a tube, test plate, well, beads, disc, sphere, etc. The immobilized antibody
may be prepared by reacting the material with a suitable insoluble carrier using known chemical or physical methods,
for example, cyanogen bromide coupling. An antibody may be indirectly immobilized using a second antibody specific
for the antibody. For example, mouse antibody specific for an endometrial marker may be immobilized using sheep anti-
mouse IgG Fc fragment specific antibody coated on the carrier or support.

[0233] Where aradioactive label is used as a detectable substance, one or more endometrial marker may be localized
by radioautography. The results of radioautography may be quantitated by determining the density of particles in the
radioautographs by various optical methods, or by counting the grains.

[0234] Time-resolved fluorometry may be used to detect a signal. For example, the method described in Christopoulos
TK and Diamandis EP Anal Chem 1992:64:342-346 may be used with a conventional time-resolved fluorometer.
[0235] In accordance with an embodiment of the invention, a method is provided wherein one or more endometrial
marker antibodies are directly or indirectly labelled with enzymes, substrates for the enzymes are added wherein the
substrates are selected so that the substrates, or a reaction product of an enzyme and substrate, form fluorescent
complexes with a lanthanide metal (e.g. europium, terbium, samarium, and dysprosium, preferably europium and terbi-
um). A lanthanide metal is added and one or more endometrial cancer markers are quantitated in the sample by measuring
fluorescence of the fluorescent complexes. Enzymes are selected based on the ability of a substrate of the enzyme, or
a reaction product of the enzyme and substrate, to complex with lanthanide metals such as europium and terbium.
Suitable enzymes and substrates that provide fluorescent complexes are described in U.S. Patent No. 5,3112,922 to
Diamandis. Examples of suitable enzymes include alkaline phosphatase and B-galactosidase. Preferably, the enzyme
is alkaline phosphatase.

[0236] Examples of enzymes and substrates for enzymes that provide such fluorescent complexes are described in
U.S. Patent No. 5,312,922 to Diamandis. By way of example, when the antibody is directly or indirectly labelled with
alkaline phosphatase the substrate employed in the method may be 4-methylumbelliferyl phosphate, 5-fluorosalicyl
phosphate, or diflunisal phosphate. The fluorescence intensity of the complexes is typically measured using a time-
resolved fluorometer e.g. a CyberFluor 615 Imunoanalyzer (Nordion International, Kanata, Ontario).

[0237] One or more endometrial marker antibodies may also be indirectly labelled with an enzyme. For example, the
antibodies may be conjugated to one partner of a ligand binding pair, and the enzyme may be coupled to the other
partner of the ligand binding pair. Representative examples include avidin-biotin, and riboflavin-riboflavin binding protein.
In an embodiment, the antibodies are biotinylated, and the enzyme is coupled to streptavidin. In another embodiment,
an antibody specific for endometrial marker antibody is labeled with an enzyme.

[0238] In accordance with an embodiment, the present invention provides means for determining one or more en-
dometrial markers in a sample by measuring one or more endometrial markers by immunoassay. It will be evident to a
skilled artisan that a variety of immunoassay methods can be used to measure one or more-endometrial markers. In
general, an immunoassay method may be competitive or noncompetitive. Competitive methods typically employ an
immobilized or immobilizable antibody to one or more endometrial marker and a labeled form of one or more endometrial
marker. Sample endometrial markers and labeled endometrial markers compete for binding to antibodies to endometrial
markers. After separation of the resulting labeled endometrial markers that have become bound to antibodies (bound
fraction) from that which has remained unbound (unbound fraction), the amount of the label in either bound or unbound
fraction is measured and may be correlated with the amount of endometrial markers in the test sample in any conventional
manner, e.g., by comparison to a standard curve.

[0239] In an aspect, a non-competitive method is used for the determination of one or more endometrial markers, with
the most common method being the "sandwich" method. In this assay, two antibodies to endometrial markers are
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employed. One of the antibodies to endometrial markers is directly or indirectly labeled (sometimes referred to as the
"detection antibody") and the other is immobilized or immobilizable (sometimes referred to as the "capture antibody").
The capture and detection antibodies can be contacted simultaneously or sequentially with the test sample. Sequential
methods can be accomplished by incubating the capture antibody with the sample, and adding the detection antibody
at a predetermined time thereafter (sometimes referred to as the "forward" method); or the detection antibody can be
incubated with the sample first and then the capture antibody added (sometimes referred to as the "reverse" method).
After the necessary incubation(s) have occurred, to complete the assay, the capture antibody is separated from the
liquid test mixture, and the label is measured in at least a portion of the separated capture antibody phase or the remainder
of the liquid test mixture. Generally it is measured in the capture antibody phase since it comprises endometrial cancer
markers bound by ("sandwiched" between) the capture and detection antibodies. In an embodiment, the label may be
measured without separating the capture antibodies and liquid test mixture.

[0240] In a typical two-site immunometric assay for endometrial markers, one or both of the capture and detection
antibodies are polyclonal antibodies or one or both of the capture and detection antibodies are monoclonal antibodies
(i.e. polyclonal/polyclonal, monoclonal/monoclonal, or monoclonal/polyclonal). The label used in the detection antibody
can be selected from any of those known conventionally in the art. The label may be an enzyme or a chemiluminescent
moiety, but it can also be a radioactive isotope, a fluorophor, a detectable ligand (e.g., detectable by a secondary binding
by a labeled binding partner for the ligand), and the like. In a particular aspect, the antibody is labelled with an enzyme
which is detected by adding a substrate that is selected so that a reaction product of the enzyme and substrate forms
fluorescent complexes. The capture antibody may be selected so that it provides a means for being separated from the
remainder of the test mixture. Accordingly, the capture antibody can be introduced to the assay in an already immobilized
or insoluble form, or can be in an immobilizable form, that is, a form which enables immobilization to be accomplished
subsequent to introduction of the capture antibody to the assay. An immobilized capture antibody may comprise an
antibody covalently or noncovalently attached to a solid phase such as a magnetic particle, a latex particle, a microtiter
plate well, a bead, a cuvette, or other reaction vessel. An example of an immobilizable capture antibody is antibody
which has been chemically modified with a ligand moiety, e.g., a hapten, biotin, or the like, and which can be subsequently
immobilized by contact with an immobilized form of a binding partner for the ligand, e.g., an antibody, avidin, or the like.
In an embodiment, the capture antibody may be immobilized using a species specific antibody for the capture antibody
that is bound to the solid phase.

[0241] The above-described immunoassay methods and formats are intended to be exemplary and are not limiting.

Computer Systems

[0242] Analytic methods contemplated herein can be implemented by use of computer systems and methods described
below and known in the art. Thus, the disclosure provides computer readable media comprising one or more endometrial
markers, and/or polynucleotides encoding one or more endometrial markers, and optionally other markers (e.g. markers
of endometrial cancer). "Computer readable media" refers to any medium that can be read and accessed directly by a
computer, including but not limited to magnetic storage media, such as floppy discs, hard disc storage medium, and
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM and ROM; and hybrids
of these categories such as magnetic/optical storage media. Thus, contemplated are computer readable medium having
recorded thereon markers identified for patients and controls.

[0243] "Recorded" refers to a process for storing information on computer readable medium. The skilled artisan can
readily adopt any of the presently known methods for recording information on computer readable medium to generate
manufactures comprising information on one or more endometrial markers, and optionally other markers.

[0244] A variety of data processor programs and formats can be used to store information on one or more endometrial
markers, and/or polynucleotides encoding one or more endometrial markers, and other markers on computer readable
medium. For example, the information can be represented in a word processing text file, formatted in commercially-
available software such as WordPerfect and MicroSoft Word, or represented in the form of an ASCII file; stored in a
database application, such as DB2, Sybase, Oracle, or the like. Any number of dataprocessor structuring formats (e.g.,
text file or database) may be adapted in order to obtain computer readable medium having recorded thereon the marker
information.

[0245] By providing the marker information in computer readable form, one can routinely access the information for
a variety of purposes. For example, one skilled in the art can use the information in computer readable form to compare
marker information obtained during or following therapy with the information stored within the data storage means.
[0246] Disclosed is a medium for holding instructions for performing a method for determining uterine endometrial
receptivity of a patient, or whether a patient has an endometrial disease (e.g. endometrial cancer) or a pre-disposition
to an endometrial disease (e.g. cancer), comprising determining the presence or absence of one or more endometrial
markers, and/or polynucleotides encoding one or more endometrial markers, and optionally other markers, and based
on the presence or absence of the one or more endometrial markers, and/or polynucleotides encoding one or more
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endometrial markers, arid optionally other markers, determining uterine endometrial receptivity, endometrial disease
(e.g. cancer) or a pre-disposition to an endometrial disease (e.g. cancer), and optionally recommending a procedure pr
treatment.

[0247] Disclosed is also in an electronic system and/or in a network, a method for determining uterine endometrial
receptivity of a patient, whether a subject has an endometrial disease (e.g. cancer) or a pre-disposition to an endometrial
disease (e.g. cancer), comprising determining the presence or absence of one or more endometrial markers, and/or
polynucleotides encoding one or more endometrial markers, and optionally other markers (e.g. cancer markers), and
based on the presence or absence of the one or more endometrial markers, and/or polynucleotides encoding one or
more endometrial markers, and optionally other markers, determining the uterine endometrial receptivity of the patient,
whether the subject has an endometrial disease (e.g. cancer) or a pre-disposition to an endometrial disease (e.g. cancer),
and optionally recommending a procedure or treatment.

[0248] Disclosed is further in a network, a method for determining whether a subject is receptive to in vitro fertilization,
has an endometrial disease (e.g. cancer) or a pre-disposition to an endometrial disease (e.g. cancer) comprising: (a)
receiving phenotypic information on the subject and information on one or more endometrial markers, and/or polynu-
cleotides encoding one or more endometrial markers, and optionally other markers associated with samples from the
subject; (b) acquiring information from the network corresponding to the one or more endometrial markers, and/or
polynucleotides encoding one or more endometrial markers, and optionally other markers; and (c) based on the pheno-
typic information and information on the one or more endometrial markers, and/or polynucleotides encoding one or more
endometrial markers, and optionally other markers, determining whether the subject is receptive to in vitro fertilization,
has an endometrial disease (e.g. cancer) or a pre-disposition to an endometrial disease (e.g. cancer); and (d) optionally
recommending procedure or treatment.

[0249] Disclosed is still further a system for identifying selected records that identify a diseased endometrial cell or
tissue (e.g. cancer cell or tissue) or an endometrium phase. A system generally comprises a digital computer; a database
server coupled to the computer; a database coupled to the database server having data stored therein, the data comprising
records of data comprising one or more endometrial markers, and/or polynucleotides encoding one or more endometrial
markers, and optionally other endometrial markers, and a code mechanism for applying queries based upon a desired
selection criteria to the data file in the database to produce reports of records which match the desired selection criteria.
[0250] In an aspect, a method is provided for detecting endometrial cancer tissue or cells using a computer having a
processor, memory, display, and input/output devices, the method comprising the steps of:

(a) creating records of one or more endometrial cancer markers, and/or polynucleotides encoding one or more
endometrial cancer markers, and optionally other markers of cancer identified in a sample suspected of containing
endometrial cancer cells or tissue;

(b) providing a database comprising records of data comprising one or more endometrial cancer markers, and/or
polynucleotides encoding one or more endometrial cancer markers, and optionally other markers of cancer; and
(c) using a code mechanism for applying queries based upon a desired selection criteria to the data file in the
database to produce reports of records of step (a) which provide a match of the desired selection criteria of the
database of step (b) the presence of a match being a positive indication that the markers of step (a) have been
isolated from cells or tissue that are endometrial cancer cells or tissue.

[0251] Contemplated is a business method for determining whether a subject is receptive to in vitro fertilization, has
an endometrial disease (e.g. cancer) or a pre-disposition to endometrial cancer comprising: (a) receiving phenotypic
information on the subject and information on one or more endometrial markers, and/or polynucleotides encoding the
markers, and optionally other markers, associated with samples from the subject; (b) acquiring information from a network
corresponding to one or more endometrial markers, and/or polynucleotides encoding the markers, and optionally other
markers; and (c) based on the phenotypic information, information on one or more endometrial markers, and/or polynu-
cleotides encoding the markers, and optionally other markers, and acquired information, determining whether the subject
is receptive to in vitro fertilization, has an endometrial disease (e.g. cancer) or a pre-disposition to an endometrial disease
(e.g. cancer); and (d) optionally recommending procedure or treatment.

[0252] In an aspect of the disclosure, the computer systems, components, and methods described herein are used
to monitor disease or determine the stage of disease, or determine uterine endometrial receptivity.

Imaging Methods
[0253] Binding agents, in particular antibodies, specific for one or more endometrial markers may also be used in
imaging methodologies in the management of an endometrial disease or determining uterine endometrial receptivity.

[0254] Inanaspect, disclosed is a method forimaging tumors associated with one or more endometrial cancer markers.
[0255] Contemplated are also imaging methods described herein using multiple markers for an endometrial disease
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or endometrium phase. Preferably each agent is labeled so that it can be distinguished during the imaging.

[0256] In an embodiment the method is an in vivo method and a subject or patient is administered one or more agents
that carry an imaging label and that are capable of targeting or binding to one or more endometrial markers. The agent
is allowed to incubate in vivo and bind to the endometrial markers associated with endometrial cells or tissues of a
particular phase or associated with diseased cells or tissues, (e.g. an endometrial tumor). The presence of the label is
localized to the endometrial cells or tissues, and the localized label is detected using imaging devices known to those
skilled in the art.

[0257] The agent may be an antibody or chemical entity that recognizes the endometrial markers. In an aspect of the
disclosure, the agent is a polyclonal antibody or monoclonal antibody, or fragments thereof, or constructs thereofincluding
but not limited to, single chain antibodies, bifunctional antibodies, molecular recognition units, and peptides or entities
that mimic peptides. The antibodies specific for the endometrial markers used in the methods of the invention may be
obtained from scientific or commercial sources, or isolated native endometrial markers or recombinant endometrial
markers may be utilized to prepare antibodies etc. as described herein.

[0258] An agent may be a peptide that mimics the epitope for an antibody specific for an endometrial marker and binds
to the marker. The peptide may be produced on a commercial synthesizer using conventional solid phase chemistry.
By way of example, a peptide may be prepared that includes either tyrosine, lysine, or phenylalanine to which N,S,
chelate is complexed (See U.S. Patent No. 4,897,255). An anti-endocrine marker peptide conjugate is then combined
with a radiolabel (e.g. sodium 99mMT¢ pertechnetate or sodium 88Reperrhenate) and it may be used to locate an en-
dometrial marker producing cell or tissue (e.g. tumor).

[0259] The agent carries a label to image the endometrial markers. The agent may be labelled for use in radionuclide
imaging. In particular, the agent may be directly or indirectly labelled with a radioisotope. Examples of radioisotopes that
may be used in the present invention are the following: 277Ac, 211At, 128Ba, 131Ba, "Be, 204Bi, 205Bi, 206B;, 76Br, 77Br,
82Br, 109Cd, 47Ca, 11C, 14C, 36CI, 48Cr, 51Cr, 62Cu, 64Cu, 67Cu, 165Dy, 155Eu, 18F, 153Gd, 66Ga, 67Ga, 68Ga, 72Ga, 198Au,
3H, 166Hg, 111|n, 113m|p, 115m|n 123] 125] 131] 189|y 191m|r 192|y 194|r 52Fg 55F¢, 59Fe, 177y, 150, 191m-1910g, 109pP(g,
32p, 33p, 42K, 226Ra, 186Re, 188Re, 82mRb, 1533m, 46307 47SC, 7288, 75387 1°5Ag, 22Na, 24Na, SQSr, 353’ 383‘ 177Ta, %TC,
9mTe, 2017 202T| 113gn, 117mgn, 1219n, 166Yp, 169Yp, 175Yp, 88y 90Y, 627n and 65Zn. Preferably the radioisotope is
131], 125] 123) 111] 99mT¢ 90y 186Re, 188Re, 32P, 1535m, 67Ga, 201T| 77Br, or 18F, and is imaged with a photoscanning
device.

[0260] Procedures for labeling biological agents with the radioactive isotopes are generally known in the art. U.S. Pat.
No. 4,302,438 describes tritium labeling procedures. Procedures for iodinating, tritium labeling, and 35 S labeling espe-
cially adapted for murine monoclonal antibodies are described by Goding, J. W. (supra, pp 124-126) and the references
cited therein. Other procedures for iodinating biological agents, such as antibodies, binding portions thereof, probes, or
ligands, are described in the scientific literature [see Hunter and Greenwood, Nature 144:945 (1962), David et al.,
Biochemistry 13:1014-1021 (1974), and U.S. Pat. Nos. 3,867,517 and 4,376,110]. lodinating procedures for agents are
described by Greenwood, F. et al., Biochem. J. 89:114-123 (1963); Marchalonis, J., Biochem. J. 113:299-305 (1969);
and Morrison, M. et al., Immunochemistry, 289-297 (1971). 98m Tc-labeling procedures are described by Rhodes, B. et
al. in Burchiel, S. et al. (eds.), Tumor Imaging: The Radioimmunochemical Detection of Cancer, New York: Masson
111-123 (1982) and the references cited therein. Labelling of antibodies or fragments with technetium-99m are also
described for example in U.S. Pat. No. 5,317,091, U.S. Pat. No. 4,478,815, U.S. Pat. No. 4,478,818, U.S. Pat. No.
4,472,371, U.S. Pat. No. Re 32,417, and U.S. Pat. No. 4,311,688. Procedures suitable for 11! In-labeling biological
agents are described by Hnatowich, D. J. et al., J. Immul. Methods, 65:147-157 (1983), Hnatowich, D. et al., J. Applied
Radiation, 35:554-557 (1984), and Buckley, R. G. et al., F.E.B.S. 166:202-204 (1984).

[0261] An agent may also be labeled with a paramagnetic isotope for purposes of an in vivo method. Examples of
elements that are useful in magnetic resonance imaging include gadolinium, terbium, tin, iron, or isotopes thereof. (See,
for example, Schaefer et al., (1989) JACC 14,472-480; Shreve et al., (1986) Magn. Reson. Med. 3,336-340; Wolf, G L.,
(1984) Physiol. Chem. Phys. Med. NMR 16, 93-95; Wesbey et al., (1984) Physiol. Chem. Phys. Med. NMR 16, 145-155;
Runge et al., (1984) Invest. Radiol. 19, 408-415 for discussions on in vivo nuclear magnetic resonance imaging.)
[0262] In the case of a radiolabeled agent, the agent may be administered to the patient, it is localized to the cell or
tissue (e.g. tumor) having an endometrial marker with which the agent binds, and is detected or "imaged" in vivo using
known techniques such as radionuclear scanning using e.g., agamma camera or emission tomography. [See for example,
A. R. Bradwell et al., "Developments in Antibody Imaging", Monoclonal Antibodies for Cancer Detection and Therapy,
R. W. Baldwin et al., (eds.), pp. 65-85 (Academic Press 1985)]. A positron emission transaxial tomography scanner,
such as designated Pet VI located at Brookhaven National Laboratory, can also be used where the radiolabel emits
positrons (e.g., 11C, 18F, 150, and 13N).

[0263] Whole body imaging techniques using radioisotope labeled agents can be used for locating diseased cells and
tissues (e.g. primary tumors and tumors which have metastasized). Antibodies specific for endometrial markers, or
fragments thereof having the same epitope specificity, are bound to a suitable radioisotope, or a combination thereof,
and administered parenterally. For endometrial cancer, administration preferably is intravenous. The biodistribution of
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the label can be monitored by scintigraphy, and accumulations of the label are related to the presence of endometrial
cancer cells. Whole body imaging techniques are described in U.S. Pat. Nos. 4,036,945 and 4,311,688. Other examples
of agents useful for diagnosis and therapeutic use that can be coupled to antibodies and antibody fragments include
metallothionein and fragments (see, U.S. Pat. No. 4,732,864). These agents are useful in diagnosis staging and visu-
alization of cancer, in particular endometrial cancer, so that surgical and/or radiation treatment protocols can be used
more efficiently.

[0264] An imaging agent may carry a bioluminescent or chemiluminescent label. Such labels include polypeptides
known to be fluorescent, bioluminescent or chemiluminescent, or, that act as enzymes on a specific substrate (reagent),
or can generate a fluorescent, bioluminescent or chemiluminescent molecule. Examples of bioluminescent or chemilu-
minescent labels include luciferases, aequorin, obelin, mnemiopsin, berovin, a phenanthridinium ester, and variations
thereof and combinations thereof. A substrate for the bioluminescent or chemiluminescent polypeptide may also be
utilized in a method of the invention. For example, the chemiluminescent polypeptide can be luciferase and the reagent
luciferin. A substrate for a bioluminescent or chemiluminescent label can be administered before, at the same time (e.g.,
in the same formulation), or after administration of the agent.

[0265] An imaging agent may comprise a paramagnetic compound, such as a polypeptide chelated to a metal, e.g.,
a metalloporphyrin. The paramagnetic compound may also comprise a monocrystalline nanoparticle, e.g., a nanoparticle
comprising a lanthanide (e.g., Gd) or iron oxide; or, a metal ion comprising a lanthanide. "Lanthanides" refers to elements
of atomic numbers 58 to 70, a transition metal of atomic numbers 21 to 29,42 or 44, a Gd(lll), a Mn(ll), or an element
comprising a Fe element. Paramagnetic compounds can also comprise a neodymium iron oxide (NdFeOs) or a dyspro-
sium iron oxide (DyFeO3). Examples of elements that are useful in magnetic resonance imaging include gadolinium,
terbium, tin, iron, or isotopes thereof. (See, for example, Schaefer et al., (1989) JACC 14, 472-480; Shreve et al., (1986)
Magn. Reson. Med. 3, 336-340; Wolf, G L., (1984) Physiol. Chem. Phys. Med. NMR 16, 93-95; Wesbey et al., (1984)
Physiol. Chem. Phys. Med. NMR 16,145-155; Runge et al., (1984) Invest. Radiol. 19, 408-415 for discussions on in vivo
nuclear magnetic resonance imaging.)

[0266] An image can be generated in a method disclosed herein by computer assisted tomography (CAT), magnetic
resonance spectroscopy (MRS) image, magnetic resonance imaging (MRI), positron emission tomography (PET), single-
photon emission computed tomography (SPECT), or bioluminescence imaging (BLI) or equivalent.

[0267] Computer assisted tomography (CAT) and computerized axial tomography (CAT) systems and devices well
known in the art can be utilized. (See, for example, U.S. Patent Nos. 6,151,377; 5,946,371; 5,446,799; 5,406,479;
5,208,581; 5,109,397). The invention may also utilize animal imaging modalities, such as MicroCAT.TM. (ImTek, Inc.).
[0268] Magnetic resonance imaging (MRI) systems and devices well known in the art can be utilized. For a description
of MRl methods and devices see, forexample, U.S. Patent Nos. 6,151,377; 6,144,202; 6,128,522; 6,127,825; 6,121,775;
6,119,032; 6,115,446; 6,111,410; 602,891; 5,555,251; 5,455,512; 5,450,010; 5,378,987; 5,214,382; 5,031,624;
5,207,222; 4,985,678; 4,906,931; 4,558,279. MRI and supporting devices are commercially available for example, from
Bruker Medical GMBH; Caprius; Esaote Biomedica; Fonar; GE Medical Systems (GEMS); Hitachi Medical Systems
America; Intermagnetics General Corporation; Lunar Corp.; MagneVu; Marconi Medicals; Philips Medical Systems;
Shimadzu; Siemens; Toshiba America Medical Systems; including imaging systems, by, e.g., Silicon Graphics. Animal
imaging modalities such as micro-MRIs may also be utilized.

[0269] Positron emission tomography imaging (PET) systems and devices well known in the art can be utilized. For
example, a method may use the system designated Pet VI located at Brookhaven National Laboratory. For descriptions
of PET systems and devices see, for example, U.S. Pat. Nos. 6,151,377; 6,072,177; 5,900,636; 5,608,221; 5,532,489;
5,272,343; 5,103,098. Animal imaging modalities such as micro-PETs (Corcorde Microsystems, Inc.) can also be used.
[0270] Single-photon emission computed tomography (SPECT) systems and devices well known in the art can be
utilized. (See, for example, U.S. Patents. Nos. 6,115,446; 6,072,177; 5,608,221; 5,600, 145; 5,210,421; 5,103,098.) The
methods may also utilize animal imaging modalities, such as micro-SPECTSs.

[0271] Bioluminescence imaging includes bioluminescence, fluorescence or chemiluminescence or other photon de-
tection systems and devices that are capable of detecting bioluminescence, fluorescence or chemiluminescence. Sen-
sitive photon detection systems can be used to detect bioluminescent and fluorescent proteins externally; see, for
example, Contag (2000) Neoplasia 2:41-52; Zhang (1994) Clin. Exp. Metastasis 12:87-92. The methods of the invention
can be practiced using any such photon detection device, or variation or equivalent thereof, or in conjunction with any
known photon detection methodology, including visual imaging. By way of example, an intensified charge-coupled device
(ICCD) camera coupled to an image processor may be used in the presentinvention. (See, e.g., U.S. Pat. No. 5,650,135).
Photon detection devices are also commercially available from Xenogen, Hamamatsue.

Screening Methods

[0272] Contemplated are also methods for evaluating test agents or compounds for their ability to inhibit an endometrial
disease (e.g. cancer), potentially contribute to an endometrial disease (e.g. cancer), or inhibit or enhance an endometrium
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phase. Test agents and compounds include but are not limited to peptides such as soluble peptides including Ig-tailed
fusion peptides, members of random peptide libraries and combinatorial chemistry-derived molecular libraries made of
D- and/or L-configuration amino acids, phosphopeptides (including members of random or partially degenerate, directed
phosphopeptide libraries), antibodies [e.g. polyclonal, monoclonal, humanized, anti-idiotypic, chimeric, single chain an-
tibodies, fragments, (e.g. Fab, F(ab),, and Fab expression library fragments, and epitope-binding fragments thereof)],
and small organic or inorganic molecules. The agents or compounds may be endogenous physiological compounds or
natural or synthetic compounds.

[0273] Thedisclosure provides a method for assessing the potential efficacy of a test agent for inhibiting an endometrial
disease (e.g. cancer) in a patient, the method comprising comparing:

(a) levels of one or more endometrial markers, and/or polynucleotides encoding endometrial markers, and optionally
other markers in a first sample obtained from a patient and exposed to the test agent; and

(b) levels of one or more endometrial markers and/or polynucleotides encoding endometrial markers, and optionally
other markers, in a second sample obtained from the patient, wherein the sample is not exposed to the test agent,
wherein a significant difference in the levels of expression of one or more endometrial markers, and/or polynucleotides
encoding one or more endometrial markers, and optionally the other markers, in the first sample, relative to the
second sample, is an indication that the test agent is potentially efficacious for inhibiting an endometrial disease
(e.g. cancer) in the patient.

[0274] The first and second samples may be portions of a single sample obtained from a patient or portions of pooled
samples obtained from a patient.

[0275] In an aspect, disclosed is a method of selecting an agent for inhibiting an endometrial disease (e.g. cancer) in
a patient comprising:

(a) obtaining a sample from the patient;

(b) separately maintaining aliquots of the sample in the presence of a plurality of test agents;

(c) comparing one or more endometrial markers, and/or polynucleotides encoding endometrial markers, and op-
tionally other markers, in each of the aliquots; and

(d) selecting one of the test agents which alters the levels of one or more endometrial markers, and/or polynucleotides
encoding endometrial markers, and optionally other markers in the aliquot containing that test agent, relative to
other test agents.

[0276] In a further aspect, disclosed is a method of selecting an agent for inhibiting or enhancing an endometrium
phase in a patient comprising:

(a) obtaining a sample of endometrium in a selected phase (e.g. secretory or proliferative phase);

(b) separately maintaining aliquots of the sample in the presence of a plurality of test agents;

(c) comparing one or more endometrial markers, and/or polynucleotides encoding endometrial markers, and op-
tionally other markers, in each of the aliquots; and

(d) selecting one of the test agents which alters the levels of one or more endometrial markers, and/or polynucleotides
encoding endometrial markers, and optionally other markers in the aliquot containing that test agent, relative to
other test agents.

[0277] Still another aspect of the present disclosure provides a method of conducting a drug discovery business
comprising:

(a) providing one or more methods or assay systems for identifying agents that inhibit an endometrial disease (e.g.
endometrial cancer) or affect an endometrium phase in a patient;

(b) conducting therapeutic profiling of agents identified in step (a), or further analogs thereof, for efficacy and toxicity
in animals; and

(c) formulating a pharmaceutical preparation including one or more agents identified in step (b) as having an ac-
ceptable therapeutic profile.

[0278] In certain embodiments, the subject method can also include a step of establishing a distribution system for
distributing the pharmaceutical preparation for sale, and may optionally include establishing a sales group for marketing
the pharmaceutical preparation.

[0279] Contemplated is a method of assessing the potential of a test compound to contribute to an endometrial disease
(e.g. endometrial cancer) comprising:
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(a) maintaining separate aliquots of cells or tissues from a patient with an endometrial disease (e.g. cancer) in the
presence and absence of the test compound; and

(b) comparing one or more endometrial markers, and/or polynucleotides encoding endometrial markers, and op-
tionally other markers in each of the aliquots.

[0280] A significant difference between the levels of the markers in the aliquot maintained in the presence of (or
exposed to) the test compound relative to the aliquot maintained in the absence of the test compound, indicates that
the test compound possesses the potential to contribute to an endometrial disease (e.g. endometrial cancer).

Kits

[0281] The invention also contemplates the use of kits for carrying out the methods of the invention. Kits may typically
comprise two or more components required for performing a diagnostic assay. Components include but are not limited
to compounds, reagents, containers, and/or equipment.

[0282] The methods described herein may be performed by utilizing pre-packaged diagnostic kits comprising one or
more specific endometrial marker polynucleotide or antibody described herein, which may be conveniently used, e.g.,
in clinical settings to screen and diagnose patients and to screen and identify those individuals exhibiting a predisposition
to developing an endometrial disease.

[0283] In an embodiment, a container with a kit comprises a binding agent as described herein. By way of example,
the kit may contain antibodies or antibody fragments which bind specifically to epitopes of one or more endometrial
markers and optionally other markers, antibodies against the antibodies labelled with an enzyme; and a substrate for
the enzyme. The kit may also contain microtiter plate wells, standards, assay diluent, wash buffer, adhesive plate covers,
and/or instructions for carrying out a method of the invention using the kit.

[0284] In an aspect of the invention, the kit includes antibodies or fragments of antibodies which bind specifically to
an epitope of one or more polypeptide listed in Table 1 and optionally one or more polypeptide listed in Table 2 and
means for detecting binding of the antibodies to their epitope associated with tumor cells, either as concentrates (including
lyophilized compositions), which may be further diluted prior to use or at the concentration of use, where the vials may
include one or more dosages. Where the kits are intended for in vivo use, single dosages may be provided in sterilized
containers, having the desired amount and concentration of agents. Containers that provide a formulation for direct use,
usually do not require other reagents, as for example, where the kit contains a radiolabelled antibody preparation for in
vivo imaging.

[0285] A kit may be designed to detect the level of polynucleotides encoding one or more endometrial polynucleotide
markers in asample. In an embodiment, the polynucleotides encode one or more polynucleotides encoding a polypeptide
listed in Table 1 and optionally one or more polynucleotides listed in Table 2. Such kits generally comprise at least one
oligonucleotide probe or primer, as described herein, that hybridizes to a polynucleotide encoding one or more endometrial
cancer markers. Such an oligonucleotide may be used, for example, within a PCR or hybridization procedure. Additional
components that may be present within the kits include a second oligonucleotide and/or a diagnostic reagent or container
to facilitate detection of a polynucleotide encoding one or more endometrial cancer markers.

[0286] Disclosed is furthermore a kit containing a micoarray described herein ready for hybridization to target endome-
trial polynucleotide markers, plus software for the data analysis of the results. The software to be included with the kit
comprises data analysis methods, in particular mathematical routines for marker discovery, including the calculation of
correlation coefficients between clinical categories and marker expression. The software may also include mathematical
routines for calculating the correlation between sample marker expression and control marker expression, using array-
generated fluorescence data, to determine the clinical classification of the sample.

[0287] The reagents suitable for applying the screening methods of the invention to evaluate compounds may be
packaged into convenient kits described herein providing the necessary materials packaged into suitable containers.
[0288] Contemplated is a kit for assessing the presence of endometrial cells, wherein the kit comprises antibodies
specific for one or more endometrial markers, or primers or probes for polynucleotides encoding same, and optionally
probes, primers or antibodies specific for other markers associated with an endometrial disease (e.g. cancer).

[0289] Disclosed is furthermore a kit for assessing the suitability of each of a plurality of test compounds for inhibiting
an endometrial disease (e.g. endometrial cancer) in a patient. The kit comprises reagents for assessing one or more
endometrial markers or polynucleotides encoding same, and optionally a plurality of test agents or compounds.

[0290] Additionally disclosed is a kit for assessing the potential of a test compound to contribute to an endometrial
disease (e.g. cancer). The kit comprises endometrial diseased cells (e.g. cancer cells) and reagents for assessing one
or more endometrial markers, polynucleotides encoding same, and optionally other markers associated with an endome-
trial disease.
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Therapeutic Applications

[0291] One or more endometrial markers may be targets forimmunotherapy. Immunotherapeutic methods include the
use of antibody therapy, in vivo vaccines, and ex vivo immunotherapy approaches.

[0292] In one aspect, disclosed are one or more endometrial marker antibodies that may be used systemically to treat
an endometrial disease associated with the marker. In particular, the endometrial disease is endometrial cancer and
one or more endometrial marker antibodies may be used systemically to treat endometrial cancer. Preferably antibodies
are used that target the tumor cells but not the surrounding non-tumor cells and tissue.

[0293] Thus, there is disclosed a method of treating a patient susceptible to, or having a disease (e.g. cancer) that
expresses one or more endometrial marker (in particular a marker up-regulated in endometrial cancer, for example, an
up-regulated marker in Table 1 and optionally an up-regulated marker in Table 2), comprising administering to the patient
an effective amount of an antibody that binds specifically to one or more endometrial marker.

[0294] In another aspect, disclosed is a method of inhibiting the growth of tumor cells expressing one or more en-
dometrial cancer markers, comprising administering to a patient an antibody which binds specifically to one or more
endometrial cancer markers in an amount effective to inhibit growth of the tumor cells.

[0295] One or more endometrial marker antibodies may also be used in a method for selectively inhibiting the growth
of, or killing a cell expressing one or more endometrial marker (e.g. tumor cell expressing one or more endometrial
cancer marker) comprising reacting one or more endometrial marker antibody immunoconjugate or immunotoxin with
the cell in an amount sufficient to inhibit the growth of, or kill the cell.

[0296] By way of example, unconjugated antibodies to endometrial cancer markers may be introduced into a patient
such that the antibodies bind to endometrial cancer marker expressing cancer cells and mediate growth inhibition of
such cells (including the destruction thereof), and the tumor, by mechanisms which may include complement-mediated
cytolysis, antibody-dependent cellular cytotoxicity, altering the physiologic function of one or more endometrial cancer
markers, and/or the inhibition of ligand binding or signal transduction pathways. In addition to unconjugated antibodies
to endometrial cancer markers, one or more endometrial cancer marker antibodies conjugated to therapeutic agents
(e.g. immunoconjugates) may also be used therapeutically to deliver the agent directly to one or more endometrial cancer
marker expressing tumor cells and thereby destroy the tumor. Examples of such agents include abrin, ricin A, Pseu-
domonas exotoxin, or diphtheria toxin; proteins such as tumor necrosis factor, alpha-interferon, beta-interferon, nerve
growth factor, platelet derived growth factor, tissue plasminogen activator; and biological response modifiers such as
lymphokines, interleukin-1, interleukin-2, interleukin-6, granulocyte macrophage colony stimulating factor, granulocyte
colony stimulating factor, or other growth factors.

[0297] Cancer immunotherapy using one or more endometrial cancer marker antibodies may utilize the various ap-
proaches that have been successfully employed for cancers, including but not limited to colon cancer (Arlen et al., 1998,
Crit Rev Immunol 18: 133-138), multiple myeloma (Ozaki et al., 1997, Blood 90: 3179-3186; Tsunenati et al., 1997,
Blood 90: 2437-2444), gastric cancer (Kasprzyk et al., 1992, Cancer Res 52: 2771-2776), B-cell ymphoma (Funakoshi
etal., 1996, J Immunther Emphasis Tumor Immunol 19: 93-101), leukemia (Zhong et al., 1996, Leuk Res 20: 581-589),
colorectal cancer (Moun et al., 1994, Cancer Res 54: 6160-6166); Velders et al., 1995, Cancer Res 55: 4398-4403),
and breast cancer (Shepard et al., 1991, J Clin Immunol 11: 117-127).

[0298] In the practice of such a method, endometrial cancer marker antibodies capable of inhibiting the growth of
cancer cells expressing endometrial cancer markers are administered in a therapeutically effective amount to cancer
patients whose tumors express or overexpress one or more endometrial cancer markers. The method may provide a
specific, effective and long-needed treatment for endometrial cancer. The antibody therapy methods may be combined
with other therapies including chemotherapy and radiation.

[0299] Patients may be evaluated for the presence and level of expression or overexpression of one or more endometrial
markers in diseased cells and tissues (e.g. tumors), in particular using immunohistochemical assessments of tissue,
quantitative imaging as described herein, or other techniques capable of reliably indicating the presence and degree of
expression of one or more endometrial markers. Immunohistochemical analysis of tumor biopsies or surgical specimens
may be employed for this purpose.

[0300] Endometrial marker antibodies useful in treating disease (e.g. cancer) include those that are capable of initiating
a potent immune response against the disease (e.g. tumor) and those that are capable of direct cytotoxicity. In this
regard, endometrial marker antibodies may elicit cell lysis by either complement-mediated or antibody-dependent cell
cytotoxicity (ADCC) mechanisms, both of which require an intact Fc portion of the immunoglobulin molecule for interaction
with effector cell Fc receptor sites or complement proteins.

[0301] Endometrial marker antibodies that exert a direct biological effect on tumor growth may also be useful. Such
antibodies may not require the complete immunoglobulin to exert the effect. Potential mechanisms by which such directly
cytotoxic antibodies may act include inhibition of cell growth, modulation of cellular differentiation, modulation of tumor
angiogenesis factor profiles, and the induction of apoptosis. The mechanism by which a particular antibody exerts an
anti-tumor effect may be evaluated using any number of in vitro assays designed to determine ADCC, antibody-dependent
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macrophage-mediated cytotoxicity (ADMMC), complement-mediated cell lysis, and others known in the art.

[0302] The anti-tumor activity of a particular endometrial cancer marker antibody, or combination of endometrial cancer
marker antibodies, may be evaluated in vivo using a suitable animal model. Xenogenic cancer models, where human
cancer explants or passaged xenograft tissues are introduced into immune compromised animals, such as nude or SCID
mice, may be employed.

[0303] Contemplated is the administration of single endometrial marker antibodies as well as combinations, or "cock-
tails", of different individual antibodies such as those recognizing different epitopes of other markers. Such cocktails
may have certain advantages inasmuch as they contain antibodies that bind to different epitopes of endometrial markers
and/or exploit different effector mechanisms or combine directly cytotoxic antibodies with antibodies that rely on immune
effector functionality. Such antibodies in combination may exhibit synergistic therapeutic effects. In addition, the admin-
istration of one or more endometrial marker specific antibodies may be combined with other therapeutic agents, including
but not limited to chemotherapeutic agents, androgen-blockers, and immune modulators (e.g., IL2, GM-CSF). The
endometrial marker specific antibodies may be administered in their "naked" or unconjugated form, or may have thera-
peutic agents conjugated to them.

[0304] The endometrial marker specific antibodies used may be formulated into pharmaceutical compositions com-
prising a carrier suitable for the desired delivery method. Suitable carriers include any material which when combined
with the antibodies retains the function of the antibody and is non-reactive with the subject’'s immune systems. Examples
include any of a number of standard pharmaceutical carriers such as sterile phosphate buffered saline solutions, bac-
teriostatic water, and the like (see, generally, Remington’s Pharmaceutical Sciences 16.sup.th Edition, A. Osal., Ed.,
1980).

[0305] One or more endometrial marker specific antibody formulations may be administered via any route capable of
delivering the antibodies to the a disease (e.g. tumor) site. Routes of administration include, but are not limited to,
intravenous, intraperitoneal, intramuscular, intratumor, intradermal, and the like. Preferably, the route of administration
is by intravenous injection. Antibody preparations may be lyophilized and stored as a sterile powder, preferably under
vacuum, and then reconstituted in bacteriostatic water containing, for example, benzyl alcohol preservative, or in sterile
water prior to injection.

[0306] Treatmentwill generally involve the repeated administration of the antibody preparation via an acceptable route
of administration such as intravenous injection (1V), at an effective dose. Dosages will depend upon various factors
generally appreciated by those of skill in the art, including the type of disease and the severity, grade, or stage of the
disease, the binding affinity and half life of the antibodies used, the degree of endometrial marker expression in the
patient, the extent of circulating endometrial markers, the desired steady-state antibody concentration level, frequency
of treatment, and the influence of any chemotherapeutic agents used in combination with the treatment method. Daily
doses may range from about 0.1 to 100 mg/kg. Doses in the range of 10-500 mg antibodies per week may be effective
and well tolerated, although even higher weekly doses may be appropriate and/or well tolerated. A determining factor
in defining the appropriate dose is the amount of a particular antibody necessary to be therapeutically effective in a
particular context. Repeated administrations may be required to achieve disease inhibition or regression. Direct admin-
istration of one or more endometrial marker antibodies is also possible and may have advantages in certain situations.
[0307] Patients may be evaluated for serum cancer markers in order to assist in the determination of the most effective
dosing regimen and related factors. The endometrial cancer assay methods described herein, or similar assays, may
be used for quantitating circulating endometrial marker levels in patients prior to treatment. Such assays may also be
used for monitoring throughout therapy, and may be useful to gauge therapeutic success in combination with evaluating
other parameters such as serum levels of endometrial markers.

[0308] Disclosed are further vaccines formulated to contain one or more endometrial marker or fragment thereof.
[0309] Inanembodiment,the disclosure provides a method of vaccinating anindividual against one ormore endometrial
marker listed in Table 1 and optionally one or more maker listed in Table 2, comprising the step of inoculating the
individual with the marker or fragment thereof that lacks activity, wherein the inoculation elicits an immune response in
the individual thereby vaccinating the individual against the marker.

[0310] The use in anti-cancer therapy of a tumor antigen in a vaccine for generating humoral and cell-mediated
immunity is well known and, for example, has been employed in prostate cancer using human PSMA and rodent PAP
immunogens (Hodge et al., 1995, Int. J. Cancer 63: 231-237; Fong et al., 1997, J. Immunol. 159: 3113-3117). These
and similar methods can be practiced by employing one or more endometrial markers, or fragment thereof, or endometrial
polynucleotide markers and recombinant vectors capable of expressing and appropriately presenting endometrial marker
immunogens.

[0311] By way of example, viral gene delivery systems may be used to deliver one or more endometrial polynucleotide
markers. Various viral gene delivery systems which can be used in the practice of this aspect include, but are not limited
to, vaccinia, fowlpox, canarypox, adenovirus, influenza, poliovirus, adeno-associated virus, lentivirus, and sindbus virus
(Restifo, 1996, Curr. Opin. Immunol. 8: 658-663). Non-viral delivery systems may also be employed by using naked
DNA encoding one or more endometrial cancer marker or fragment thereof introduced into the patient (e.g., intramus-
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cularly) to induce an anti-tumor response.

[0312] Various ex vivo strategies may also be employed. One approach involves the use of cells to present one or
more endometrial marker to a patient's immune system. For example, autologous dendritic cells which express MHC
class | and Il, may be pulsed with one or more endometrial marker or peptides thereof that are capable of binding to
MHC molecules, to thereby stimulate the patients’ immune systems (See, for example, Tjoa et al., 1996, Prostate 28:
65-69; Murphy et al., 1996, Prostate 29: 371-380).

[0313] Anti -idiotypic endometrial marker specific antibodies can also be used in therapy as a vaccine for inducing an
immune response to cells expressing one or more endometrial marker. The generation of anti-idiotypic antibodies is
well known in the art and can readily be adapted to generate anti-idiotypic endometrial cancer marker specific antibodies
that mimic an epitope on one or more endometrial cancer markers (see, for example, Wagner et. al., 1997, Hybridoma
16: 33-40; Foon et al., 1995, J Clin Invest 96: 334-342; Herlyn et al., 1996, Cancer Immunol Immunother 43: 65-76).
Such an antibody can be used in anti-idiotypic therapy as presently practiced with other anti-idiotypic antibodies directed
against antigens associated with disease (e.g. tumor antigens).

[0314] Genetic immunization methods may be utilized to generate prophylactic or therapeutic humoral and cellular
immune responses directed against cells expressing one or more endometrial cancer marker. One or more DNA mol-
ecules encoding endometrial markers, constructs comprising DNA encoding one or more endometrial markers/immu-
nogens and appropriate regulatory sequences may be injected directly into muscle or skin of an individual, such that
the cells of the muscle or skin take-up the construct and express the encoded endometrial markers/immunogens. The
endometrial markers/immunogens may be expressed as cell surface proteins or be secreted. Expression of one or more
endometrial markers results in the generation of prophylactic or therapeutic humoral and cellular immunity against the
disease (e.g. cancer). Various prophylactic and therapeutic genetic immunization techniques known in the art may be
used.

[0315] Disclosed are further methods for inhibiting cellular activity (e.g., cell proliferation, activation, or propagation)
of a cell expressing one or more endometrial marker. This method comprises reacting immunoconjugates described
herein (e.g., a heterogeneous or homogenous mixture) with the cell so that endometrial markers form complexes with
the immunoconjugates. A subject with a neoplastic or preneoplastic condition can be treated when the inhibition of
cellular activity results in cell death.

[0316] In another aspect, methods are disclosed for selectively inhibiting a cell expressing one or more endometrial
marker by reacting any one or a combination of the immunoconjugates of the invention with the cell in an amount sufficient
to inhibit the cell. Amounts include those that are sufficient to kill the cell or sufficient to inhibit cell growth or proliferation.
[0317] Vectors derived from retroviruses, adenovirus, herpes or vaccinia viruses, or from various bacterial plasmids,
may be used to deliver polynucleotides encoding endometrial cancer markers to a targeted organ, tissue, or cell popu-
lation. Methods well known to those skilled in the art may be used to construct recombinant vectors that will express
antisense polynucleotides for endometrial markers. (See, for example, the techniques described in Sambrook et al
(supra) and Ausubel et al (supra)).

[0318] Methods for introducing vectors into cells or tissues include those methods discussed herein and which are
suitable for in vivo, in vitro and ex vivo therapy. For ex vivo therapy, vectors may be introduced into stem cells obtained
from a patient and clonally propagated for autologous transplant into the same patient (See U.S. Pat. Nos. 5,399,493
and 5,437,994). Delivery by transfection and by liposome are well known in the art.

[0319] Genes encoding endometrial markers can be turned off by transfecting a cell or tissue with vectors that express
high levels of a desired endometrial marker-encoding fragment. Such constructs can inundate cells with untranslatable
sense or antisense sequences. Even in the absence of integration into the DNA, such vectors may continue to transcribe
RNA molecules until all copies are disabled by endogenous nucleases.

[0320] Modifications of gene expression can be obtained by designing antisense molecules, DNA, RNA or PNA, to
the regulatory regions of a gene encoding an endometrial marker, i.e., the promoters, enhances, and introns. Preferably,
oligonucleotides are derived from the transcription initiation site, e.g. between -10 and +10 regions of the leader sequence.
The antisense molecules may also be designed so that they block translation of mMRNA by preventing the transcript from
binding to ribosomes. Inhibition may also be achieved using "triple helix" base-pairing methodology. Triple helix pairing
compromises the ability of the double helix to open sufficiently for the binding of polymerases, transcription factors, or
regulatory molecules. Therapeutic advances using triplex DNA were reviewed by Gee J E et al (In: Huber B E and B |
Carr (1994) Molecular and Immunologic Approaches, Futura Publishing Co, Mt Kisco N.Y.).

[0321] Ribozymes are enzymatic RNA molecules that catalyze the specific cleavage of RNA. Ribozymes act by se-
quence-specific hybridization of the ribozyme molecule to complementary target RNA, followed by endonucleolytic
cleavage. It is therefore contemplated to use engineered hammerhead motif ribozyme molecules that can specifically
and efficiently catalyze endonucleolytic cleavage of sequences encoding an endometrial marker.

[0322] Specific ribozyme cleavage sites within any potential RNA target may initially be identified by scanning the
target molecule for ribozyme cleavage sites which include the following sequences, GUA, GUU and GUC. Once the
sites are identified, short RNA sequences of between 15 and 20 ribonucleotides corresponding to the region of the target
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gene containing the cleavage site may be evaluated for secondary structural features which may render the oligonucle-
otide inoperable. The suitability of candidate targets may also be determined by testing accessibility to hybridization with
complementary oligonucleotides using ribonuclease protection assays.

[0323] One or more endometrial markers and polynucleotides encoding the markers, and fragments thereof, may be
used in the treatment of an endometrial disease (e.g. endometrial cancer) in a subject. In an aspect the endometrial
markers and polynucleotides encoding the markers are endometrial cancer markers that are down-regulated in endome-
trial cancer, for example, mucin 5B and one or more of the down-regulated markers listed in Table 2. The markers or
polynucleotides may be formulated into compositions for administration to subjects suffering from an endometrial disease.
Disclosed is thus also a composition comprising one or more endometrial markers or polynucleotides encoding the
markers, or a fragment thereof, and a pharmaceutically acceptable carrier, excipient or diluent. A method for treating or
preventing an endometrial disease in a subject is also provided comprising administering to a patient in need thereof,
one or more endometrial markers or polynucleotides encoding the markers, or a composition described herein.

[0324] Disclosed is further a method of inhibiting an endometrial disease (e.g. endometrial cancer) in a patient com-
prising:

(a) obtaining a sample comprising diseased cells from the patient;

(b) separately maintaining aliquots of the sample in the presence of a plurality of test agents;

(c) comparing levels of one or more endometrial markers, and/or polynucleotides encoding one or more endometrial
markers in each aliquot;

(d) administering to the patient at least one of the test agents which alters the levels of the endometrial markers,
and/or polynucleotides encoding one or more endometrial markers in the aliquot containing that test agent, relative
to the other test agents.

[0325] Endometrial markers in uterine biopsy tissue or fluid and sera may vary between known fertile and infertile
women during the window of implantation, deviate in women undergoing ovarian hyperstimulation/ovulation induction,
and correlate, with successful initiation of pregnancy. Therefore, endometrial markers disclosed herein may serve as
minimally or noninvasive markers of uterine receptivity for implantation.

[0326] Disclosed is further a method of determining uterine endometrial receptivity by first obtaining a serum, uterine
fluid or endometrial biopsy sample from a patient and detecting the presence of an endometrial marker associated with
a certain endometrium phase, wherein the presence or absence of an endometrial marker as compared to controls
indicates uterine receptivity. In an embodiment, the endometrium phase is the secretory phase. Where necessary for
the evaluation, repetitive samples may be collected throughout the menstrual cycle. Non-receptive controls are both
women who are in the non-fertile stage of the menstrual cycle and women with known uterine dysfunction where an
endometrial marker is not present or present on the endometrium throughout the menstrual cycle or certain endometrium
phases.

[0327] Disclosed is further a method of monitoring the effects of ovarian hyperstimulation and/or ovulation induction
protocols on uterine receptivity either for individual women receiving the treatment or for the evaluation of new protocols.
In an embodiment, the method comprises: (a) obtaining a serum, uterine or fluid or endometrial biopsy sample from a
patient receiving the treatments; and (b) detecting the presence of an endometrial marker described herein present in
the endometrium at the time of fertilization, early embryogenesis, and implantation; wherein presence or absence of an
endometrial marker indicates receptivity. A disruption of the normal cyclic presence of an endometrial marker indicates
that the treatment may adversely affect uterine receptivity. This disruption may include non-cyclic presence of an en-
dometrial marker or an aberrant presence of an endometrial marker as compared to controls.

[0328] In an aspect disclosed is a method of determining a probability of successful implantation with an ovarian
stimulation in vitro fertilization and embryo transfer procedure, comprising:

(a) determining a level of an endometrial marker in a sample obtained from a patient who has undergone an ovarian
stimulation in vitro fertilization and embryo transfer procedure; and
(b) determining a probability of successful implantation based on the patient’'s determined endometrial marker level;

wherein a significantly different endometrial marker level relative to a standard level is associated with a decreased or
increased probability of successful implantation.

[0329] Disclosed is also a method of contraception by interrupting the cyclic presence of an endometrial marker. The
interruption can be to reduce or eliminate a marker present during the uterine receptivity window for implantation of the
menstrual cycle and to thereby alter the cyclic presence/pattern of a marker. The interruption can utilize an antagonist
of a marker. The term antagonist or antagonizing is used in its broadest sense. Antagonism can include any mechanism
or treatment that results in inhibition, inactivation, blocking or reduction or alteration of cyclic presence of an endometrial
marker.
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[0330] An active therapeutic substance described herein may be administered in a convenient manner such as by
injection (subcutaneous, intravenous, etc.), oral administration, inhalation, transdermal application, or rectal administra-
tion. Depending on the route of administration, the active substance may be coated in a material to protect the substance
from the action of enzymes, acids and other natural conditions that may inactivate the substance. Solutions of an active
compound as a free base or pharmaceutically acceptable salt can be prepared in an appropriate solvent with a suitable
surfactant. Dispersions may be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof, or in oils.
[0331] The compositions described herein can be prepared by per se known methods for the preparation of pharma-
ceutically acceptable compositions which can be administered to subjects, such that an effective quantity of the active
substance is combined in a mixture with a pharmaceutically acceptable vehicle. Suitable vehicles are described, for
example, in Remington’s Pharmaceutical Sciences (Remington’s Pharmaceutical Sciences, Mack Publishing Company,
Easton, Pa., USA 1985). On this basis, the compositions include, albeit not exclusively, the active substances in asso-
ciation with one or more pharmaceutically acceptable vehicles or diluents, and contained in buffered solutions with a
suitable pH and isoosmotic with the physiological fluids.

[0332] The compositions are indicated as therapeutic agents either alone or in conjunction with other therapeutic
agents or other forms of treatment. The compositions may be administered concurrently, separately, or sequentially with
other therapeutic agents or therapies.

[0333] The therapeutic activity of compositions and agents/compounds identified using a method described herein
and may be evaluated in vivo using a suitable animal model.

[0334] The following non-limiting example is illustrative of the present invention:

Example 1
Experimental Procedures
Samples and reagents

[0335] Endometrial tissues were retrieved from an in-house, dedicated, research endometrialtissue bank. With patient
consent, samples from hysterectomy specimens had been flashfrozen in liquid nitrogen within 20 minutes of devitalizing.
The patient consent forms and tissue-banking procedures were approved by the Research Ethics Boards of York Uni-
versity, Mount Sinai Hospital, University Health Network, and North York General Hospital. These frozen samples were
sectioned and stored at -80 °C. The histologic diagnosis for each sample was confirmed using microscopic examination
of a hematoxylin and eosin-stained frozen section of each research tissue block. The tissue from the mirror face of the
histologic section was then washed three times in approximately 1 mL of phosphate-buffered saline (PBS) with a cocktail
of protease inhibitors as described previously (1mM AEBSF, 10 nM leupeptin, 1 png/mL aprotinin, and 1 wM pepstatin)
(3). The washed tissue was then homogenized in 0.5 mL PBS with protease inhibitors, using a handheld homogenizer.
These homogenates were then flash frozen in liquid nitrogen and stored at -80 °C until use. Samples were thawed and
clarified by centrifugation and the protein concentration determined by a Bradford-type assay using BioRad’s protein
quantification reagent (Bio-Rad, Mississauga, ON, Canada). Two hundred micrograms of each of the forty samples was
then labeled individually with an iTRAQ tag. As double the manufacturer’s suggested amounts (Applied Biosystems)
were used two individual vials of each tag for labeling each sample were also used. Trypsin digestion and labeling were
performed as per the manufacturer’s protocol. Normal proliferative, normal secretory, Type | cancer, and Type Il cancer
samples, were labeled with the 114, 115, 116 and 117 tags, respectively. The trypsin digested and labeled samples
were then mixed in sets of four with each set containing one of each type of labels, thus resulting in ten sets in total.

Strong cation exchange (SCX) separation conditions

[0336] Each set of labeled samples was then separated by SCX fractionation using an HP1050 high-performance
liquid chromatography (HPLC) instrument (Agilent, Palo Alto, CA, USA) with a 2.1-mm internal diameter (ID) x 100 mm
length PolyLC Polysulfoethyl A column packed with 5 um beads with 300 A pores (The Nest Group, Southborough, MA,
USA). A2.1-mm ID x 10-mm length guard column of the same material was fitted immediately upstream of the analytical
column. Separation was performed as previously described (3). Briefly, each pooled sample set was diluted with the
loading buffer (15 mM KH,PO, in 25% acetonitrile, pH 3.0) to a total volume of 2 mL and the pH adjusted to 3.0 with
phosphoric acid. Samples were then filtered using a 0.45-um syringe filter (Millipore, Cambridge, ON, Canada) before
loading onto the column. Separation was performed using a linear binary gradient over 1 hour. Buffer A was identical
in composition to the loading buffer, while Buffer B was Buffer A containing 350 mM KCI. Fractions were collected every
two minutes using an SF-2120 Super Fraction Collector (Advantec MFS, Dublin, CA, USA), after an initial wait of 2
minutes to accommodate the void volume. This resulted in a total of 30 SCX fractions per sample set: These fractions
were dried by speed vacuuming (Thermo Savant SC110 A, Holbrook, NY, USA) and resuspended in 30 pL of 0.1%
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formic acid each.
LC-MS/MS Run conditions

[0337] The fractions from 6 to 25 were then analyzed by nano LC-MS/MS using the LC Packings Ultimate instrument
(Amsterdam, The Netherlands) fitted with a 1-pL sample loop. Samples were loaded onto a 5-mm reverse phase (RP)
C18 precolumn (LC Packings) at 50 pL per minute and washed for 4 minutes before switching the precolumn in-line
with the separation column. The separation column used was either a 75-um ID x 150-mm length Pepmap RP column
from LC Packings packed with 3- um C18 beads with 100 A pores, or an in-house equivalent packed with similar beads
from Kromasil (The Nest Group). The flow rate used for separation on the RP column was 200 nL/min while the gradient
was as shown in the table below.

Time (min) 0 10 15 125 145 150 160 162 188
% B 5 5 15 35 60 80 80 5 Stop

[0338] Samples were analyzed on a Q-STAR Pulsar i mass spectrometer (Applied Biosystems /MDS SCIEX, Foster
City, CA) in Information-Dependent Acquisition (IDA) mode with the scan cycles set up to perform a 1-s MS Scan followed
by 5 MS/MS scans of the 5 most abundant peaks for 2 s each. For the first set of runs, the acquisition method was set
up to allow one repetition of any m/z followed by a dynamic exclusion for a period of 60 s. The method was also set up
to select the smallest peaks in the MS scan that are nearest to a threshold of 10 counts on every fourth scan. The last
set of runs were performed using the same method but without any repetitions and with a dynamic exclusion of 30 s.
Each sample was run a minimum of 2 times and a maximum of 3 times. The last run for each sample was performed
using an inclusion list populated by m/z values that corresponded to peptides that appear to be proteotypic (8, 9) for
proteins that were deemed to be of interest after devaluating the results of the first set of runs. Relative protein abundances
were determined using the MS/MS scans of iTRAQ-labeled peptides (3). The iTRAQ-labeled peptides fragmented under
collision-induced dissociation (CID) conditions to give reporter ions at 114.1, 115.1, 116.1, and 117.1 Th. Larger, se-
quence-information-rich fragment, ions were also produced under these conditions and gave the identity of the protein
from which the peptide was analyzed. The ratios of peak areas of the iTRAQ reporter ions reflect the relative abundances
of the peptides and the proteins in the samples.

Data Analysis

[0339] The software used (Applied Biosystems / MDS SCIEX) for data acquisition for the first set of runs was Analyst
1.0 SP8, while the software for the second run onwards was Analyst 1.1. Data were analyzed using ProQUANT 1.0 or
1.1, respectively, and the database searched was the Celera human database (human KBMS 20041109) provided by
Applied Biosystems. Tolerance for the searches was set for 0.4 Da for the MS and 0.2 Da for the MS/MS spectra. The
two parameters used to evaluate the quality of the peptide matches were the score and the confidence and are described
in detail in the literature accompanying the software. Briefly, the score is a ProQUANT-generated value based on the
number of ions that matches the theoretical list of fragments of the peptide in question, while the confidence, also a
ProQUANT-generated value, is calculated from empirical data. The algorithm used to calculate the confidence incorpo-
rates the distance score calculated for the peptide, as well as factors such as the total number of results returned in the
search. The distance score itself is calculated by determining the difference between the particular peptide’s score and
that of the 7th highest scoring peptide for that particular MS/MS spectrum, and is a measure of the confidence of the
match. Only those peptides scoring higher than a score of 20 and a confidence of 75 were retained in the ProQUANT
search. The ProQUANT results were then grouped using ProGroup viewer, which reports the lowest number of non-
redundant protein identities that would account for the peptides identified along with the ratios for the relative abundance
ofthese proteins after normalizing. Normalizing was performed by first calculating the median ratio of all proteins reported.
Peptides that contribute to the protein identification but with ratios of the iTRAQ signature peaks smaller than 40 counts
between the pair of labeled peaks in question were excluded from this calculation. The resulting median ratio was the
normalizing factor used and was termed the applied bias. This normalizing factor is based on the assumption that most
of the protein levels in the test samples should be similar to those in the control, with the exception of those that are
specific to the condition of the test sample itself (i.e., malignant or benign), thus minimizing any systematic error. When
the ratio for a protein from a set of constituent peptides is calculated, peptide ratios with smaller errors are weighted
more heavily by the program. All peptides used for this calculation were unique to the given protein; peptides that were
common to other isoforms or proteins of the same family were ignored. ProGroup also assesses the confidence of the
protein identities reported. The ProGroup confidence score cut-off used was 1.3, which corresponds to a confidence
limit of 95%. On occasion, the ratios of some proteins that were not automatically given by the ProGroup software were
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also reported, using the ratios returned by the ProQUANT searches. These were typically instances in which the confi-
dence in the sequence of the identifying peptides were lower than the specified cut-off for reporting by ProGroup, but
for which there were more confident results for the same peptides from a different sample run. Identities of these peptides
were manually verified prior to inclusion. Lastly, the ratios for each of the potential markers were averaged across all
the runs in which they were identified.

[0340] As mentioned previously, the ten normal proliferative samples were also compared against each other in a
separate series of experiments. Samples for this second series of experiments were grouped in three sets. The first of
these sets contained the proliferative samples used in the first four sets of samples in the experiments comparing the
cancerous samples, i.e., P1 - P4, the second set comprised proliferative samples P4 -P7, and the third set P7 - P10. In
cases where the particular protein of interest was identified in all the three sample sets in these proliferative sample
comparisons, the expression ratios were all recalculated relative to one proliferative sample, typically P1. These adjusted
ratios were then used to calculate the average normal proliferative ratio, which was in turn used to normalize all the
individual normal proliferative ratios themselves. This calculation was also performed on the individual expression ratios
for the EmCa sample comparisons, thus permitting them to first be expressed relative to P1 and then relative to the
average normal proliferative level.

Dot-Blot and Immunohistochemical verification

[0341] Verification of the differential expression levels of potential markers discovered using iTRAQ analysis was
provided by dot-blot analyses and/or immunohistochemical analyses using antibodies specific to the protein of interest.
Dot-blot analysis was performed by spotting 2 g of each homogenate on a nitrocellulose filter (BioRad); after blocking
with 5% (w/v) skimmed milk in Tris-buffered saline (TBS, 20 mM Tris pH 7.5, 150 mM NaCl), each filter was probed by
incubating it with a primary antibody in 5% bovine serum albumin in TBS with 0.1% Tween 20 overnight with shaking.
An additional blot was probed with antibody specific for B-actin. Additionally, selected proteins identified in the iTRAQ
study were verified and localized using immunohistochemistry of proliferative, secretory, and EmCa tissues fixed in 10%
buffered formalin and embedded in paraffin blocks. The antibodies were applied in an appropriate dilution determined
through a pilot study and immunohistochemically visualized using a diaminobenzidine chromogen. Interpretations of the
immunohistochemically stained sections were conducted using a standardized microscopic review to assess positive
staining (brown) for the targeted proteins in four tissue components: epithelium/carcinoma, endometrial stroma, any
white blood cells, and glandular secretions. Antibodies used for these verifications were purchased from various com-
mercial sources: B-actin, Cell Signaling Technologies (Pickering, ON, Canada); polymeric immunoglobulin receptor
(PIGR), Cedarlane Laboratories (Hornby, ON, Canada); pyruvate kinase (PK) M2, ScheBo Biotech AG (Glessen, Ger-
many); and chaperonin 10 (Cpn 10), Stressgen (Victoria, BC, Canada).

Statistical analysis

[0342] Evaluation of differential expression in the iTRAQ analyses was performed using two statistical approaches.
A preliminary evaluation of the data was carried out using a power analysis. For this, the ratios of areas of the iTRAQ
reporter ions beyond which differential expression is considered significant, are given by 2 x SD2 x (Za. + Zp)2 / NO-5,
where SD is the standard deviation, (Za + ZB)2 is the power index, and N is the number of sample sets (10). The standard
deviations of the cytoplasmic structural proteins, actin and p-5-tubulin, were used to estimate the variation of protein
concentrations between individual patients and sets. These averaged to be ~0.3 over many iTRAQ analyses (see, e.g.,
Table 3). A power index of 10.5 was used for confidence limits of 95% for Type | and 90% for Type Il errors (10). Thus
for N = 2, the ratios must be <0.51 or >1.97 to indicate differential expression; for N = 10, the criteria relax to <0.70 or
>1.43. The three most significant and consistent biomarkers were then chosen as explanatory input variables in a logistic
regression model as a discriminator between malignant and normal samples. If p denotes the predicted probability that
a case i whose observed marker values are given by the vector x(i) = (x(i, marker 1), x(i, marker 2), x(i, marker 3)) is
malignant. Then the logistic regression discriminator has the form

p (case i is malignant] x()) = exp(a +E Bix(i)) / [1+ exp(a +Z Bix(i))]

where the index i’ denotes the individual sample and ’j’ is a summation index that runs over the markers. Analogously,
logistic regression discriminators were defined for each of the three markers individually. For a training set S of marker
values x(i) (i=1,...,n) the model parameters o and pj were determined by maximizing the multiplicative likelihood over S,
using R Statistics (version 2.0.1). The discriminators were trained using the average observed iTRAQ ratios as marker
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observations in the malignant and benign cases. Here, the malignant cases comprise a total of 20 Type | and Type Il
cancer cases, while the benign cases comprise ten normal proliferative and ten normal secretory cases. Receiver
Operating Characteristic (ROC) curves were calculated from the predictive scores of the parametrized logistic regression
model by varying thresholds for "positive" calls between 0 and 1. Sensitivities, specificities, predictive values (PV), and
positive predictive values (PPV) were calculated using a cutoff value of 0.5 on the logistic regression predictor. For any
given ROC curve, the area-under-the-curve (AUC) value was determined using the Mann-Whitney statistics (11, 12).

Results

[0343] Of all the proteins identified in the across the sample sets analyzed, only a few displayed distinct trends in their
levels of differential expression across any of the three categories relative to the proliferative phase. These proteins, all
confidently identified with more than two peptide matches in each case, are given in Table 3, along with two structural
proteins: actin and p-5-tubulin as controls. Two samples initially classified as Type Il cancers (116 and 1110) were subse-
quently reclassified as predominantly Type | (after histological re-examination) and are shown in Table 3 as I6b and
110b. The expression ratios shown are the averages of the replicate analyses. For pyruvate kinase M1/M2, polymeric
immunoglobulin receptor precursor, macrophage migration inhibitory factor (MIF), a-1-antitrypsin (AAT), creatine kinase
chain B (CKB), transgelin, actin, and B-5-tubulin, the ratios are those relative to the averages of the proliferative phase
samples. Observations of the other listed proteins were incomplete in the proliferative phase comparisons; for these
proteins, the ratios are relative to the specific proliferative phase samples used in the pairing. Table 4 shows the details
of PK results as an illustration of the typical analytical precision achievable. Due to the scope of this study, the various
runs for each sample set were often temporally separated by as much as six months. The ratios determined, however,
varied typically by no more than =20%. PCMs such as PK, PIGR, Cpn 10, MIF, AAT, CKB and transgelin were verified
in this extensive study. Two proteins reported earlier (3), phosphatidylethanolamine binding protein (PEBP) and heter-
ogenous nuclear ribonucleoprotein DO (hnRNP DO0) do not show consistent differential expression in this expanded
study. Three new proteins showing differential expression in the 10 sets examined are WAP four-disulfide core domain
protein 2 (WFDC2), clusterin, and mucin 5B. In addition, progestagen-associated endometrial protein, also known as
PP 14 and known to be selectively overexpressed in the secretory phase (13, 14), is evident.

[0344] In Table 3, ratios that are bolded were determined to indicate differential expression via a power analysis.
Differential expression is not observed in every sample set. For example, eight out of 12 Type | cancer samples, six out
of eight Type Il cancer samples, and zero out of 10 secretory phase samples overexpress PK. Similarly, seven out of
12 Type | cancer samples, four out of eight Type Il cancer samples, and two out of 10 secretory phase samples under-
express AAT; six out of 10 Type | cancer samples, four out of eight Type Il cancer samples, and two out of 10 secretory
phase samples overexpress PIGR. Performances of the other proteins (except the two structural proteins) are compa-
rable. By contrast, for actin and p-5-tubulin, virtually all sample sets showed no significant differential expression.
[0345] The comparisons of the ten proliferative samples afford an estimate on the variation of the abundances of
proteins across samples or individual patients. An analysis of the following nine consistently observed proteins, PIGR,
PK, Cpn 10, MIF, AAT, CKB, transgelin, actin, and -5-tubulin, in the proliferative and secretory phases (thus giving 18
cases) shows that 13 out of 18 cases have relative standard deviations (RSDs) < 30%, three out of 18 cases have RSDs
31-40%, and two out of 18 cases have RSDs > 40%. The two structural proteins, actin and p-5-tubulin, exhibit RSDs of
25-32% in the Type | and Type Il EmCa samples. However, of the 14 remaining cases in the malignant samples, five
out of 14 cases have RSDs < 30%, three out of 14 cases have RSDs 31-40%, and six out of 14 cases have RSDs >
40%. Thus there are typically much larger patient-to-patient variations across the malignant samples.

[0346] Inasecond statistical analysis strategy, all listed proteins in Table 3 were screened for their individual association
with malignant or benign status using the two sample f-test. Four proteins were deemed to provide the maximal allowable
number of individual components in a panel that constitute robust and reproducible results, i.e., without losing validity
due to overfitting. At a t-test, significance threshold of p = 0.005, the following four proteins were found to be differentially
expressed between cancer and normal cases: PK (p = 1.24 x 10-7), Cpn 10 (p = 2.2 x 10-3), AAT (p = 8.97 x 104), and
CKB (p = 2.06 x 10-4). AAT is more uniformly expressed than CKB within the combined proliferative and secretory
samples, and was included in a candidate panel marker together with PK and Cpn10. The performance is shown in
Figure 1. Evidently the use of the panel of three potential markers permits discrimination between cancer and normal
samples, achieving an AUC of 0.96, and a sensitivity, selectivity, PV and PPV of 0.95 each. This was an improvement
over the result when using the single best marker (PK), which achieved an AUC of 0.95, a sensitivity of 0.85, selectivity
of 0.90, PV of 0.875 and PPV of 0.895. To assess whether the panel would be reproducible and valid in its predictive
performance on independent data, two thirds / one third cross-validation were used. The set of 40 samples was split 10
times randomly into training and test sets of, respectively, 26 and 14 samples; the data from the 26 samples were used
as input variables to train the logistic regression predictor. To maintain proportions and make the performance of the
predictor over the random splits more comparable, the random selection was programmed such that identical absolute
numbers of benign and malignant cases were assigned to training and test sets in each of the 10 data splits (i.e., 13
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benign/13 malignantin each training set; 7 benign/7 malignant in each test set). Once the logistic regression discriminator
was parametrically specified on a training set, it was used as a predictor to make calls for each of the 14 "independent"
test cases, by using a cut-off value of 0.5. The accuracy of these calls, compared to the actual disease status of the test
cases, was evaluated in terms of fractions of true positives (sensitivity) and false positives (1-specificity), for each of the
ten test sets (Table 5). The similarity in performances between the training and test sets validates the predictability and
ruggedness of the panel of biomarkers.

[0347] Support for the iTRAQ results was provided by dot-blot analyses of the same 40 samples. Figure 2 shows the
results of the PIGR and B-actin blots; the latter was used for normalizing the protein loading. It is evident that the relative
intensities of the dots do qualitatively correlate with the ratios across the sample sets as reported in the iTRAQ analyses.
Additionally, immunohistochemistry validated the overexpression of PK, PIGR, and Cpn 10 in the malignant epithelium
of EmCa tissues (Figure 3). Intense positive staining (brown) is evident in the epithelial cells of the glands in the cancer
samples for PK, Cpn 10 and PIGR. By contrast, the glands of normal proliferative and secretory endometrium show
absence of, or only weak, staining. For PIGR, intense staining is also evident within the lumen of the glands of one of
the two Type | EmCa tissues, consistent with the expectation that this protein is cell-surface bound or secreted (15).

Discussion

[0348] Pyruvate kinase M1/M2 was demonstrated as being overexpressed in EmCa samples by both cICAT and
iTRAQ methods (3). This result has been verified in this study, where PK appears to be an effective marker for differ-
entiating between both Types | and Il EmCa and normal endometrial tissues. Pyruvate kinase’s significance as a cancer
biomarker has increasingly been recognized. A number of studies have suggested that PK M2, in particular, is present
primarily in a dimeric form in tumors and that it is useful as a biomarker in the early detection of tumors (16, 17). In fact
the M2 isoform, after initial expression at the fetal stage, was reported to be prevalent only in proliferating cells and
tumors (17). PK overexpression in tumor cells is understandable and can be explained on the basis of the key role that
it plays in the generation of ATP in the glycolytic pathway. Under the hypoxic conditions that are typical for tumors, this
pathway is a critical route by which tumors satisfy the higher energy requirements needed for proliferation (reviewed in
ref. 18). Another study demonstrated that PK M2, in combination with any of three tumor markers (CEA, CA72-4, CA19-9)
for gastrointestinal cancer, results in improved sensitivity for detection of colorectal, gastric and esophageal cancers (19).
[0349] Polymeric immunoglobulin receptor precursor was previously observed to be overexpressed in EmCa and has
been verified in this study (3). PIGR is part of the immune response system and is typically expressed by epithelial cells.
Its primary role is the transport of dimeric IgA from the basolateral surface of the epithelium to the apical surface where
they are released into exocrine secretions (20,21). It is, therefore, plausible that the overexpression is part of the host’s
response to the presence of the cancerous cells themselves or to the carcinogenic stimulus. This would also suggest
possible mechanistic explanations for the less aggressive nature of the Type | cancer. These possible explanations stem
from the fact that the cleaved form of PIGR, known as the secretory component (SC), is a known inhibitor of the proin-
flammatory cytokine IL-8 and acts by forming an inactive complex with this chemokine, thereby preventing chemotaxis
of polymorphonuclear neutrophils (PMN) (22). While it is generally accepted that PMNs play an anti-tumorigenic role
(23), there are instances where this might not hold true. A recent study showed that melanoma cell extravasation is
facilitated by PMNs and that blocking either the IL-8 receptors on PMN or neutralizing the soluble IL-8 in cell suspensions
reduced extravasation of these melanoma cells (24). Thus the inhibiton of PMN accumulation might reduce the potential
for metastases to occur. PMNs might also facilitate tumor progression through the release of enzymes that are responsible
for activation of matrix metalloproteinase-2 (MMP-2) from its inactive proMMP-2 form (25). In turn, MMP-2 is known to
be involved with angiogenesis and tumor invasion (25). Consequently, the increased level of PIGR in the Type | cancer
might result in the effective inhibition of angiogenesis and prevention of tumor invasion. Such a contradictory role for
cells that are part of the immune response is well documented. A similar role for macrophages was recently described
in a review, which demonstrated that macrophages facilitate tumor progression by enabling angiogenesis and tumor
cell motility as a result of increased intravasation (26). Thus the inhibition of PMN migration by PIGR overexpression
might result in the inhibition of angiogenesis, tumor invasion, and metastases thereby accounting for the less aggressive
nature of the Type | cancer.

[0350] A closer examination of the factors that affect the expression levels of the potential markers is also enlightening.
The factors influencing the expression levels of PIGR include induction by cytokines such as IL-4, TNFa, IFN-y (21, 27,
28). Signaling pathways that are involved with the response to induction by such ligands include the STAT, NF«xB and
p38-MAPK pathways (21, 22, 27, 28). In addition, there are cofactors that are also known to be involved with upregulation
of PIGR expression. One such cofactor is all-trans retinoic acid (RA), which is a metabolite of vitamin A (29). RA enhances
the upregulation of PIGR expressioninresponse to IL-4 and IFN-y stimulations. RA and NF«kB also regulate the expression
levels of some of the other potential markers discovered in this study and are discussed below. It is also noteworthy that
NF«B has been specifically linked with endometrial cancer by various other studies (30, 31).

[0351] WAP 4-disulfide core domain protein 2, which is also known as HE4, belongs to a family of proteins that are
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known to be proteinase inhibitors. WFDC2 is known to be overexpressed in a range of different cell lines including
ovarian, renal, lung, colon, and breast lines. In a recent study, WFDC2 showed upregulation in mRNA levels during the
secretory phase in rhesus monkeys (32). This result is consistent with the iTRAQ results that were observed in the
secretory-phase samples (Table 3). The bulk of the initial studies on WFDC2 were focused on using it as a biomarker
for ovarian carcinoma (34). However, an investigation on the expression levels of this protein in various human tissues
using DNA microarrays, followed by validation with immunohistochemistry, has confirmed that overexpression is also
observed in 90% of endometrial adenocarcinomas (34). It is noteworthy that a recent review has suggested that the
overexpression of WFDC2 is a good, early marker for ovarian cancer, even better than CA125 for that purpose. However,
WFDC2 did not show as high an overexpression in clear cell as opposed to epithelial ovarian carcinomas and might not
prove useful for diagnosis of the former (35). This last aspect appears to mirror the results with Type Il EmCa in which
overexpression levels, on average, were also not as high as those in Type | EmCa - Type Il endometrial cancers are
serous and/or clear cell cancers (36).

[0352] Another noteworthy point is that NFkB might also play a role in regulating the expression levels of WFDC2,
through a binding site identified in the promoter region of WFDC2, as well as other proteins belonging to this family (35).
This link with NFxB appears to be in common between WFDC2 and PIGR above, thus suggesting a possible common
means for the overexpression of both proteins.

[0353] Mucin 5B is a new potential EmCa marker found in this study. This protein has not been previously reported
to be a marker for or associated with endometrial cancer. Mucins in general, however, have been associated with various
cancers and have been proposed to promote tumor cell invasion and metastases (37). In the case of lung cancer, tumors
of patients who were smokers showed a higher level of Mucin 5B, and these patients tended to show higher degrees of
post-operative relapse (37). Furthermore, it has been demonstrated that Mucin 5B mRNA expression is enhanced by
RA, afactor in common with PIGR above (38). The 5’ flanking region of Mucin 5B has two NF«B binding sites, suggesting
another element in common with PIGR and WFDC2 (38).

[0354] Alpha-1-antitrypsin is a secreted glycoprotein, which like WFDC2 is a protease inhibitor. In this study, the
expression levels are down-regulated relative to the normal proliferative samples. AAT is known to inhibit angiogenesis
and tumor growth, thus underexpression would have forseeable implications for cancer (39). The precedence for such
downregulation of expression levels for AAT in cancers has been discussed previously (3).

[0355] Clusterin is another new potential biomarker for EmCa found in this study. It is an anti-apoptotic glycoprotein
that has been implicated in resistance to various cell-death triggers (40). Independent validation for the findings is
provided by the TMA results available from the Human Protein Atlas (41). Their results show rare, moderately stained
cells in the stroma, and no staining in the glandular cells or the myometrium in the normal endometrial samples: By
contrast, five out of 12 endometrial cancer samples show moderate cytoplasmic staining in the epithelial cells and another
four show weak staining. Overexpression of clusterin has previously been reported for various cancers, including hepa-
tocellular, breast, prostate and urothelial bladder carcinoma (42-45). Of particular interest is a study that showed inhibition
of clusterin expression aided in sensitivity to chemotherapy, thus making clusterin a useful therapeutic target (43).
Moreover, another study demonstrated that Tamoxifen, a drug used to treat breast cancer, enhanced clusterin expression
levels, which in turn was linked to an increased potential for metastases of breast cancer cells. This, in their view,
suggests a possible mechanism for the increase of endometrial cancer in postmenopausal women undergoing Tamoxifen
treatment for breast cancer (46).

[0356] The small increase observed in the levels of creatine kinase B (CKB) in the secretory phase in this study was
consistent with the findings of another study that had demonstrated a similar increase in the secretory phase over the
proliferative phase, using 2D gels followed by tryptic digestion and partial N-terminus sequencing (47). Additionally,
other independent enzyme-activity studies showed a greater than 3-fold increase in the activity for creatine kinase B in
the secretory phase over the proliferative phase (48). CKB is underexpressed in EmCa; the extent is apparently larger
in Type Il than Type | samples. This downregulation has also been observed in various other cancers including colon
and lung adenocarcinomas as well as squamous cell carcinomas (49).

[0357] Cpn 10, calgizzarin, transgelin and MIF are all proteins previously detected as being differentially expressed
in EmCa samples; these have all also been implicated in various other forms of cancer (3, 50). Macrophage capping
protein (Cap-G) and leucine aminopeptidase 3 (LAP 3) were identified in a sufficient number of EmCa samples to justify
inclusion in the list of differentially expression proteins in this study. They showed apparent trends in expression levels
in Type Il EmCa, suggesting that they might prove useful as subjects of a targeted investigation. Cap-G belongs to the
gelsolin family of proteins, which upon activation by Ca2+, is responsible for capping barbed ends of actin filaments
(51). Thus Cap-G affects the actin filament structure within a cell, and as non-muscle cells require to rapidly reorganize
the actin filament network in order to change shape during movement, it is conceivable that Cap-G is one of the proteins
involved in the mechanism by which a tumor cell metastasizes. This could be the reason that it appears to be overex-
pressed to a larger extent in the more aggressive Type Il than in Type | EmCa. Currently, not much detail is known about
the function and the distribution of expression for LAP3. Interestingly, placental leucine aminopeptidase (P-LAP) has
been linked specifically with EmCa and an increased expression level of P-LAP is associated with a poor prognosis (52).
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However, a BLAST search between the LAP3 and P-LAP amino acid sequence returned no significant homology, thus
making LAP3 a potentially novel marker for endometrial cancer.

[0358] Somecommonalities appear among the various PCMs discussed above. One of these is the possible implication
of PMNs. As noted individually above, PMNs and PIGR expression levels are closely linked. In fact, not only can the
PIGR expression level affect PMN chemotaxis, but also PMN-expressed enzymes, such as NE and PR3, known to
cleave PIGR to form SC (22). Furthermore, under specific conditions, supernatants from activated PMNs have been
shown to induce PIGR expression through the NF«xB pathway (22). Thus PMNs might conceivably be the potential
common element that was alluded to earlier, which could elicit a response through NF«B sites in WFDC2 and PIGR as
well as Mucin 5B. Another possible association between PMNs and WFDC?2 is the fact that in some cell types, other
proteins belonging to the WFDC family, namely, SLPI and elafin, are known to inhibit NE (22). Anti-proteinase activity
by WFDC2 has not yet been demonstrated but inferred on the basis of its similarity to SLPI and elafin (35); it is, therefore,
possible that WFDC2 may play a role in inhibiting PMN-expressed enzymes in the endometrium, akin to that of SLPI
and elafin in the other cell types. Another antiproteinase that might have some irifluence on the possible role of PMNs
in this context is AAT, a known inhibitor of the PMN-released enzyme NE. Lastly, it has also been proposed that one of
the mechanisms by which PMNs cause the overexpression of PIGR is through the release of IL-1p. (22). IL-1 is also
known to cause an increase in the clusterin expression level, thus representing another link between clusterin and the
aforementioned biomarkers (53).

[0359] Inthe study, the ten sample sets were correlated by comparing the ten proliferative samples among themselves.
An alternative strategy is to pool the ten proliferative samples and compare every other sample to the proliferative pool.
As shown previously, the relative expression level (ratio) for any given PCM across the ten-sample sets appears to vary
with a relative standard deviation typically <30%. Some of this variation may reflect genuine person-to-person differences;
however, a significant contribution to this observed variation must also stem from differing proportions of cancerous
glands within the samples that were homogenized, or differing stages and extents of the EmCa. It may be useful to
record the proportion of cancerous tissue present in each sample. Accounting for such a factor might help to reduce the
range of differential expression observed within each PCM. A perhaps conceptually simplest means in addressing this
issue would be to analyze laser capture microdissected (LCM-ed) cancerous glands or epithelial cells. Relative expression
of PCMs would then be evaluated against similarly procured epithelial cells from normal endometrial tissues. To minimize
the number of LCM-ed cells required, this analysis could conceivably be performed under multiple-reaction monitoring
(MRM) mode on a triple-quadrupole or linear ion trap instrument, which has long been used for mallmolecule quantification
in the pharmaceutical industry. Such monitoring would target the transitions specific to the peptides of interest from the
PCMs. The increased sampling time afforded by MRM would result in superior sensitivity, thus requiring less protein or
fewer cancerous cells.

Table 1
Differentially Expressed Proteins in Endometrial Malignancies/Cancer
Protein Gene Accession Numbers Expression
name in EmCa

WAP four-disulfide core domain WFDC2  GenelD: 10406 Upin

2 (WFDC2) CAG33258, NP_006094, NP_542772, NP_542773,  secretory
NP_542774 (protein) NM_006103, NM_080734, phase;
NM_080735,NM_080736 (mMRNA)and SEQIDNOs. higher levels
1t0 9. in Type |

Clusterin CLU GenelD: 1191 Up

NP_001822, NP_976084 (protein)

NM_001831,NM_203339 (mMRNA)and SEQID NOs.
10 to 13.
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Protein Gene Accession Numbers Expression
name in EmCa

Mucin 5B MUC5B GenelD: 4587 Under

AAG33673.1, CAA06167.1, AAC51344.1,

CAA70926.1, CAA96577.1, AAC67545.1,

AAF64523.1, AAB35930.1, AAB61398.1,

AAC51343.1, AAB65151.1,CAA52408.1,

CAA52910.1, Q14879,Q93043, Q9HC84, QINYE4

(protein)

AC061979.17 (11065..50111, AF107890.1,

AJ004862.1, U78554.1 Y09788.2, Z72496.1,

AF086604.1, AF253321.1

S$80993.1, U63836.1, U78551.1,

U95031.1,X74370.1, X74955.1 (mRNA) and SEQ ID

NO. 14.
leucine aminopeptidase 3 LAP3 Gene ID. 51056 Up
(LAP3) NP_056991 (protein)

NM_015907 (mRNA) and SEQ ID NOs. 15 and 16.
Macrophage capping protein; CAP-G Gene ID: 822 Up
gelsolin-like capping protein NP_001738
(CAP-G) (protein)

NM_001747 (mRNA) and SEQ ID NOs. 17 and 18.
Progestagen-associated PAEP Gene ID:5047

endometrial protein (PAEP)
(pregnancy- ’ associated
endometrial alpha-2-globulin,
placental protein 14 glycodelin)

NP_002562 and NP_001018059 (protein)
NM_001018049 and NM_002571 (mRNA) and SEQ
ID NOs. 19, 20 and 21.

Table 2

Differentially Expressed Proteins in Endometrial Malignancies/Cancer

Protein Gene name Accession Nos.
Chaperonin 10 (Cpn10) HSPE1 Gene ID:3336 Up

Q04984 and AAH23518 NP_002148
Calgranulin A [SEQID NO. 32] NM_002157 and U07550 [SEQ

ID NOs. 32 and 33]

S100A8 Gene ID: 6279 Up

NP_002955, P05109 [SEQ ID NO. 34] A12027

[SEQ ID NO. 35] NM_002964 [SEQ ID NO. 36]
Calgranulin B S100A9 Gene ID: 6280 Up

NM_002965 (mMRNA) NP_002956 (protein)

P06702 [SEQ ID NO. 37] X06233 [SEQ ID NO.

38] M21064 [SEQ ID NO. 39]
Polymeric-immunoglobulin PIGR Gene ID:5284 Up
Receptor precursor NP_002635, P01833 or Q81 ZY7 [SEQ ID NO.

40] NM 002644 [SEQ ID NO. 41]
Phosphatidylethanolamine- PBP Gene ID: 5037 Up
binding protein PEBP-1 NP_002558 P30086 [SEQ ID NO. 42] (PEBP)

NM_002567[SEQ ID NO. 43]
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(continued)

Differentially Expressed Proteins in Endometrial Malignancies/Cancer

Protein

Acidic leucine-rich nuclear
phosphoprotein 32 family
member A

Heat shock 70 kDa protein 6

Macrophage migration Inhibitory

factor (MIF)

Calgizzarin (S100C protein)

Triosephosphate isomerase

Alpha-1-antitrypsin precursor

Creatine kinase B (B-CK)

Pyruvate kinase, M1 or M2
isozyme

Transgelin (smooth muscle
protein 22-alpha)

Heterologous nuclear
ribonucleoprotein D

Actin

Gene name

ANP32A

HSPA6

MIF

S100A11

TP

SERPINA1
(AAT)

CKB

PKM2

TAGLN

hnRPD

ACT
gamma 1

Accession Nos.

GenelD: 8125

NP_006296 P39687 [SEQ ID NO. 44]
NM_006305 [SEQ ID NO. 45]

GenelD: 3310

P17066 [SEQ ID 46] NM_002155 [SEQ ID NO.
47] X51757 [SEQ ID NO. 48]

GenelD: 4282

NP_002406 P14174 [SEQ ID NO. 49]
NM_002415 [SEQ ID NO. 50] L19686 [SEQ ID
NO. 51]

GenelD:6282

NP_005611 P31949 [SEQ ID NO. 52]
NM_005620 and D38583[SEQ ID NO. 53]
GenelD: 7167

P00938 and NP_000356[SEQ ID NO. 54]
NM_000365 [SEQ ID NO. 55]

X69723 [SEQ ID NO. 56]

GenelD: 5265

NP_000286 NP_001002235 NP_001002236
(protein) NM_001002235 NM_001002236
(mRNA) gi/1703025

ITHU and P01009 [SEQ ID NO. 57]
NM_000295[SEQ ID NO. 58]

K02212 [SEQ ID NO. 59]

GenelD: 1152

gi/125294, NP_001814 P12277[SEQ ID NO. 60]
NM_001823 [SEQ ID NO. 61]

X 15334 [SEQ ID NO. 62]

GenelD: 5315

NM_002654 NM_182470 NM_182471 (mRNA)
NP_002645 NP_872270 NP_872271 (protein)
gi/20178296; gi/125604; P14618,
KPY1_HUMAN [SEQ ID NO. 63]

X56494 [SEQ ID NO. 64]

GenelD: 6876

NM_001001522 NM_003186 (mRNA)
NP_001001522 NP_003177 (proteint)
gi/3123283

Q01995 [SEQ ID NO. 65]

D84342 [SEQ ID NO. 66]

GenelD:3184

NM_001003810 NM_002138 NM_031369
NM_031370 (mRNA) NP_001003810
NP_002129 NP_112737 NP_112738 (protein)
ROD_HUMAN (Q14103) [SEQ ID NO.67]
AF026126 [SEQ ID NO. 68]

Gene ID. 71 (gamma 1)
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(continued)

Differentially Expressed Proteins in Endometrial Malignancies/Cancer
Protein Genename Accession Nos.

ACT NP_001605 (protein)NM_001614 (mRNA) Gene
gamma 2 ID. 72 (gamma 2) NP_001606 (protein)
NM_001615 (mRNA) [SEQ ID NOs. 28, 29, 30,

and 31.]
Beta-5 tubulin TUBB Gene ID. 203068 NP_821133 (protein)
NM_178014 (mRNA) [SEQ ID NOs. 26 and 27.]
Hn RNP-DO RALY GenelD: 22913

NP_031393, NP_057951 (protein) NM_016732
NM_007367(mRNA) [SEQ ID NOs. 22, 23, 24,
and 25.]

45
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Table 4

S10

S9

8
S:P)

S

s7
(

S6

(

S5
(

S4

3
S:P)

S1 S2 S
(

Run

55

(S:P)

(S:P)

(S:P)

S:P)
1.02

S:P)

0.80

(S:P)

(S:P)  (S:P)

number
R1

1.04 0.76 1.03

.04

0.84

.00

1.00

0.81
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(continued)

Run S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
number (S:P) (S:P) (SP) (SP) (S:P) (SP) (SP) (S:P) (S:P) (SP)
R2 0.80 0.91 0.89 0.82 0.96 1.09 ND 0.93 0.83 1.1
R3 0.91 0.91 0.89 0.79 0.88 1.05 0.85 0.75
Avg 0.84 0.94 0.93 0.82 0.88 1.06 1.05 0.94 0.78 1.07
SD 0.06 0.05 0.06 0.03 0.08 0.05 0.01 0.10 0.04 0.06
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S6 S10
(I:P) (I:P) (I:P) (I:P) (I:P) (I:P) (I:P) (I:P) (I:P) (I:P) (I:P)  (I:P)
R1 1.79 1.45 1.78 2.47 2.31 2.19 1.54 1.67 1.04 1.38 116  1.99
R2 2.24 1.60 1.57 2.30 1.83 217 ND 1.51 1.39 1.30 093 1.85
R3 1.80 1.45 1.33 1.69 1.59 1.80 1.37 1.02
Avg 1.94 1.50 1.56 2.15 1.91 2.18 1.67 1.52 1.15 1.34 1.05 1.92
SD 0.26 0.09 0.23 0.41 0.37 0.01 0.18 0.15 0.21 0.06 0.16  0.10
S1 S2 S3 S4 S5 S7 S8 S9
(I:P)y — (IP)  (11:P) (1:P) =Py  (I:P) 1Py (1:P)
R1 1.90 2.75 3.47 1.51 1.41 1.12 2.19 1.15
R2 2.31 2.96 2.24 1.51 1.23 ND 1.79 1.54
R3 1.79 212 2.11 1.33 1.13 1.23 1.99 1.32
Avg 2.00 2.61 2.61 1.45 1.26 1.18 1.99 1.34
SD 0.27 0.44 0.75 0.10 0.14 0.08 0.20 0.20
Table 5
split1 split2 split3 splitd split5 split6é split7 split8 split9 split10
Training Set
true pos 12 11 12 11 12 12 12 12 12 12
false pos 0 1 0 1 0 2 1 1 1 1
true negs 13 12 13 12 13 11 12 12 12 12
false negs 1 2 1 2 1 1 1 1 1 1
Test Set
true pos 6 7 6 7 6 7 7 7 7 7
false pos 1 0 1 0 1 1 1 0 0 0
true negs 6 7 6 7 6 6 6 7 7 7
false negs 1 0 1 0 1 0 0 0 0 0

[0360] Below full citations are set out for references.
Full Citations for References

[0361]

1. Gygi, S. P., Rist, B., Gerber, S.A., Turecek, F., Gelb, M. H., and Aebersold R. (1999) Quantitative analysis of
complex protein mixtures using isotope - coded affinity tags. Nat. Biotechnol. 17, 994-999.

2. DeSouza, L., Diehl, G., Yang, E. C. C., Guo, J., Rodrigues, M. J., Romaschin, A. D., Colgan, T. J., and Siu K. W.
M. (2005) Proteomic Analysis of the Proliferative and Secretory Phases of the Human Endometrium: Protein Iden-
tification and Differential Protein Expression. Proteomics. 5, 270-281.

3. DeSouza, L., Diehl, G., Rodrigues, M. J., Guo, J., Romaschin, A. D., Colgan, T. J.,and Siu, K. W. M. (2005)
Search for cancer markers from endometrial tissues using differentially labeled tags iTRAQ and cICAT with multi-
dimensional liquid chromatography and tandem mass spectrometry. J. Proteome Res. 4, 377-386.
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Sequence Listing

[0362]

SEQID NO. 1
WAP four-disulfide core domain 2 isoform 1 precursor [Homo sapiens]
NP_006094

EP 2 087 152 B1

1 mpacrlgpla aalllslllf gftlvsgtga ektgvcpelq adgnctgecv sdsecadnlk
61 ccsagcatfc slpndkegsc pqvnlnqul glcrdchvd sqcpgqmkec rngcgkvscv
121 tpnf ’

SEQID NO.2
WAP four-disulfide core domain 2 isoform 4 precursor [Homo sapiens]
NP_542772

1 mpacrlgpla aalllslllf gftlvsdkeg scpqvninfp qlglerdgeq vdsqcpgqu
61 ccrngcgkvs cvtpnf :

SEQID NO. 3

WAP four-disulfide core domain 2 isoform 5 [Homo sapiens]

NP_542773

1 mlgvqvnlpv splptypysf: fypdkegscp gvninfpqlg lcrdchvds qcpgquccr
61 ngcgkvscvt pnf

SEQID NO. 4
WAP four-disulfide core domain 2 isoform 2 precursor [Homo sapiens].
NP_542774

1 mpacrlgpla aalllslllf gftlvsgtga ektgvcpelq adqnctgecv sdsecadnlk
61 ccsagcatfc slpnalfhwh lktrrlweis gprprrptwd ss

SEQID NO.5
Homo sapiens WAP four-disulfide core domain 2 (WFDC2), transcript variant 1, mRNA.
NM_006103

1 cacctgcacc ccgeecggge atagcaccat gcecctgcttgt cgectaggcece cgctagecge
.61 cgccctecte ctcagectge tgectgttegg cttcacccta gtctcaggca caggagcaga

121
181
241
301
361
421
481
541

gaagactggc
ggacagcgaa
tctgcccaat
cctctgtegg
caatggctgt
gctgagcagt
cctcceettt
aaccaataaa

SEQID NO. 6
Homo sapiens WAP four-disulfide core domain 2 (WFDC2), transcript variant 4, mRNA.
NM_080734

gtgtgccecg
tgcgeccgaca
gataaggagg
gaccagtgcc
gggaaggtgt
gaggagagaa
ttcgggactc
gtaaccactt

agctccaggc.

acctcaagtg
gttectgceece
aggtggacag
cctgtgtcac
agtttctgcec
tgtattccct
tcagcaaaaa

51

tgaccagaac
ctgcagcgcg
ccaggtgaac
ccagtgtcct
tceccaattte
tggecctgea
cttdggctga,

tgcacgcaag
ggctgtgeca
attaactttc
ggccagatga
tgagctccag
tctggttcca
ccacagcttc

agtgcgtctc
ccttetgete
cccagctegg
aatgctgeceg
ccaccaccag
gcccacctge

_tccctttccc
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1 cacctgcacc ccgcccgggce atagcaccat gcecctgettgt cgectaggece cgctagecge
61 cgccctcctce ctcagectge tgetgttegg cttcacccta gtctcagata aggagggttce

121
181
241
301
361
421 c

SEQID NO.7

ctgceccecag
ggacagccag
tgtcactcce
tctgectgge
ttccetcettg

gtgaacatta
tgtcctggece
aatttctgag
cctgcatctg
ggctgaccac

actttcececa
agatgaaatg
gtccagccac
gttccagcecc
agcttctccc

gctcggecte
ctgccgcaat
caccaggctg
acctgcccte
tttceccaacc

tgtcgggacc

ggctgtggga
agcagtgagg
ccctttttceg
aataaagtaa

Homo sapiens WAP four-disulfide core domain 2 (WFDC2), transcript variant 5, mRNA.

NM_080735

agtgccaggt
aggtgtcctg
agagaaagtt
ggactctgta
ccactttcag

1 agcccagtga ggggcagtgg gggggeccatg ctgcaggtac aagttaatct ccctgtatceg:
61 cctctgecca cttaccctta ctcctttttc tacccagata aggagggttc ctgcccccag

121
181
241
301
361

gtgaacatta
tgtectggece
aatttctgag
cctgcatctg
ggctgaccac

SEQID NO. 8
Homo sapiens WAP four-disulfide core domain 2 (WFDC2), transcript variant 2, mRNA.
NM_080736

actttcceca

~agatgaaatg

gtccagccac
gttccagccc
agcttctcce

gcteggeetc

ctgccgcaat
caccaggctg
acctgcccte
tttcccaacc

tgtcgggace
ggctgtggga
agcagtgagg
cccttttteg
aataaagtaa

agtgccaggt ggacagccag.
aggtgtcctg tgtcactcce
agagaaagtt tctgcctgge .
ggactctgta ttccctcttg
Ccactttcag' c R .

1 cacctgcacc ccgcecggge atagcaccat gcctgettgt cgcctaggcec cgctagccgc
61 cgcccteetc ctcagcctgc tgctgttcgg cttcacccta gtctcaggca caggagcaga '

121 'gaagactggc gtgtgccceg
181 ggacagcgaa tgcgccgaca
241 tctgcccaat gcactgttce
301 ccctaggceca cgaaggccca

SEQID NO. 9

WFDC2 Homo sapiens
CAG33258

agctccaggce
acctcaagtg
actggcacct
cttgggactc

tgaccagaac tgcacgcaag
ctgcagcgeg ggctgtgceca
aaagacacgg aggctctggg
aagctgaggt cctgtgattc

‘agtgcgtete
ccttectgete
agatttctgg
catttggg.

1 mpacrlgpla aalllslllf gftlvsgtga ektgvcpelqg adqnctgecv sdsecadnlk

61 ccsagcatfc slpndkegsc pqvnlnqul glcrdgcgvd sqcpgamkec. rngcgkvscv
121 tpnf

SEQID NO. 10
clusterin isoform 1 [Homo sapiens].
NP_001822

1 mgvcsqpqrg cvregsaint appsahnaas pggarghrvp lteackdsri ggmmktlllf
61 vgllltwesg gvlgdgtvsd nelgemsngg skyvnkeign avngvkgikt liektneerk

121
181
241
301
361
421
481

tllsnleeak
crsgsglvgr
elfgdrfftr
emiheaggam
lsvdcstnnp
vsrlanltqg
kfmetvaeka

SEQID NO. 11

kkkedalnet
qleeflngss
epqdtyhylp
dihfhspafq
sgaklrreld
edqgyylrvtt
lgeyrkkhre

resetklkel
pfyfwmngdr
fslphrrphf
hpptefireg
eslgvaerlt
vashtsdsdv
e

52

pgvcnetmma
idsllendrqg
ffpksrivrs
dddrtvcrei
rkynellksy
psgvtevvvk

lweeckpclk
qthmldvmgd
lmpfspyepl
rhnstgeclrm
gwkmlntssl
l1fdsdpitvt

gtcmkfyarv
hfsrassiid
nfhamfqgpfl
kdgcdkcrei
leglnegfnw
vpvevsrknp
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clusterin isoform 2 [Homo sapiens].
NP_976084

EP 2 087 152 B1

1 mmktlllfvg llltwesgqv lgdqtvsdne lgemsnqggsk yvnkeignav ngvkgiktli
61 ektneerktl lsnleeakkk kedalnetre setklkelpg vcnetmmalw eeckpclkqt

121
181
241
301
361
421

cmkfyarver
srassiidel
hamfgpflem
qgcdkcreils
glneqfnwvs
vevsrknpkf

SEQID NO. 12
Homo sapiens clusterin (CLU), transcript variant 1, mRNA.
NM_001831

sgsglvgrql
fgdrfftrep
iheaggamdi
vdestnnpsq
rlanltgged
metvaekalqg

eeflngsspf
qgdtyhylpfs
hfhspafghp
aklrreldes
qyylrvttva
eyrkkhree

yfwmngdrid sllendrgqt hmldvmgdhf
lphrrphfff pksrivrslm pfspyeplnf
ptefiregdd drtvcreirh nstgclrmkd
lgvaerltrk ynellksygw kmlntsslle
shtsdsdvps gvtevvvklf dsdpitvtvp

1 ctttcecgegg cattcectttgg gegtgagtca tgcaggtttg cagécagece caaagggggt
61 gtgtgcgcga gcagagcgcet ataaatacgg cgcctcecag tgeccacaac -gcggegtege

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

caggaggagc
gaggcatgat
aggtcctggg
gtaagtacgt -

tcatagaaaa

agaagaaaga

caggagtgtg
agacctgcat

.agcttgagga

tcgactccct
acttcagccg
agccccagga
tctttcccaa
acttccacgce
acatccactt

1021 acgatgaccg

ctgcggatga
1081 aggaccagtg
aacaacccct
1141 cccaggctaa
aggttgacca
1201 ggaaatacaa
tcctecttge
1261 tggagcagct
acgcaaggcg
‘1321 aagaccagta
tcggacgtte

gcgegggeac
gaagactctg
ggaccagacg
caataaggaa
adcaaacgaa
ggatgcccta
caatgagacc
gaagttctac
gttcctgaac
gctggagaac
cgcgtcecage
tacctaccac
gtccegeatce
catgttccag
ccatagcccg

agggtgccge
ctgctgtttg
gtctcagaca
attcaaaatg
gagcgcaaga
aatgagacca
atgatggccc
gcacgcgtct
cagagctcgce

gaccggeage

atcatagacgqg

tacctgccct

gtccgcaget
ccctteettg
gccttccage

tgaccgaggce
tggggctgct
atgagctcca
ctgtcaacgg
cactgctcag
gggaatcaga
tctgggaaga
gcagaagtgg
ccttctactt
agacgcacat
agctcttcca
tcagcetgece
tgatgccectt
agatgataca
acccgccaac

gtgcaaagac
gctgacctgg
ggaaatgtcc
ggtgaaacag
caacctagaa
gacaaagctg
gtgtaagcce
ctcaggcctg
ctggatgaat
gctggatgtc

‘ggacaggtte

ccaccggagg
ctctcegtac

cgaggctcag
agaattcata

gactgtgtgce cgggagatcc gccacaactce cacgggetge

tgacaagtgc
gctgeggegyg
céagctgcta
gaacgagcag

ctatctgcgg

cgggagatct tgtctgtgga
gagctcgacg aatccctccea
aégtcctacc agtggaagét
tttaactggg tgtccegget

gtcaccacgg tggcttccca

53

ctgttccacc
ggtcgctgag
gctcgacacc
ggcaaacctc

cacttctgac

tccagaattg..
gagagtgggc.
aatcagggaa
ataaagactc
gaagccaaga
aaggagctcc
tgcctgaaac

‘gttggecgee

ggtgaccgca
atgcaggace
ttcacccggg
cctcacttcet
gagcccctga
caggccatgg
cgagaaggcg



10

15

20

25

30

35

40

45

50

1381 cttceggtgt
actgtgacgg

1441 tccctgtaga
gagaaagcgc

1501 tgcaggaata
tttgcaccta

1561 cgggggcatc
gagagctctg

1621 cacgtcacca
gcctceteece

1681 gctctggatc
agaattgctc

1741 ctgcatgcaa
ggtcctcttt

1801 ttatgttgag
aggcaggggyg .
1861 gatggaaaat
ctgtcatacc
1921 agtgaagaat
tccacttcaa

1981 gaattgcttg
tatattgctg

2041 caaatggaag

aaggtgcgac
2101 aatctcctaa
aaggtgtact
2161 tggtattata

. cagaagtcca

2221 aattatcagt
gtaaaagctg

12281 ttgatttcga

tggcatttcce
2341 tgtccaccge
gtttetegge
2401 ttttagtctg

“ggccatgact

SEQID NO.

2461 acccgtggta
attctctgat-
2521 agaattctgg
catcccaggt

2581 gtgtagcaaa
ctgtccettg
2641 tctctctttg
ggtaagtatt

2701 ttagcatggc
atgatataca

2761 ttaattagaa
aaagtatatg

2821 tcacattgtc

13

EP 2 087 152 B1

cactgaggtg
agtctccagg
ccgcaaaaag
tgagtccagc
agtaaccagg
ctgéactﬁta
ctaattcaat
ttgctgcftc
aagtagaaac
aaaagggtga
ctttcaggaa

cttttctgtt

-aggaatacac

atgcataatt

tttatttgta

gttgtaagag
cggtttatat

aaccatagct.

CCaatctcag

'Ecatcagafg

gtccacatgt
aagttataaa
tgtcaaggaé
ttatggégtc

acattaatgt

gtcgtgaagc
aagaacccta
caccgggagg
tcececccaag
cccecagecte
acactcgact
a;aactgtct
cCQgcatgcc
aaaaaagcag
agaataaaag
gagagatgtg
ctattataaa
tgaaagttaa

gatgttttcg

agagctattg

ctcagcatcc
gatcttcata

gggctgceagt

't¢ttaaagct

tactgcaatg
aaatttatag
caacaaactt

attcagagta

‘agaggtattt

caaaaaaaaa

Homo sapiens clusterin (CLU), transcript variant 2, mRNA

NM_203339

tctttgactce
aatttatgga
agtgagatgt
atgagctgca
caggccccca
ctgctgctca
tgtgagctga
ttcat;ttgc
tggctaaga£
ggatatgatg

tttcaacaag

>actgtcgatg

ggagaagaat
ttétgaaaac
cttttgcage
caggggcatc

cctttcectg

accctacgcet

caggctttte
gaacaaaact
cttagaatat

aaagcttagce

‘aagtcagtgt’

.gcttéagtga

aaaaaaaaa

tgatcccecatc
gaccgtggcg
ggatgttgct
gecceccccaga
actccgccca
tgggaagaac
tcgcttggag
tatggggégc
ggtataggga
acaaggttga
ccaactaaaa
tatfctgacc
caétaégtgt
atttggtgcc

ggttttattt

ttcttgactg
gacéacaggc
chégCaggt

gttcaﬁtaac
catctggcectg
tcttaagtca
ttatgtccaa .
gattcactta

tcataattgt

1 gggcagectg ctgtcggett agaggggatg ggcagtgtgg agggcctggce agagcaagag

61 gactcatcct tccaaaggga ctttctctgg gaagcctget cctcgggceca ctgcgaaccc
121 tctctactct ccgaagggaa ttgtccttce tggettecac tacttccace cctgaatgca
181 caggcagccc ggcccaagtc tcccactagg gatgcagatg gattcggtgt gaagggcetgg
241 ctgctgttge ctccggetct tgaaagtcaa gttcagaggce gtgcaaagac tccagaattg

54
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301 gaggcatgat gaagactctg
361 aggtcctggg ggaccagacg
421 gtaagtacgt caataaggaa
481 tcatagaaaa aacaaacgaa
541 agaagaaaga ggatgcccta
601 caggagtgtg caatgagacc
661 agacctgcat gaagttctac
721 agcttgagga gttcctgaac
781 tcgactccct gctggagaac
841 acttcagceg cgcgtccage
901 agccccagga tacctaccac
961 tctttcccaa gtcccgcatc
1021 acttccacge catgttccag
caggccatgg

1081 acatccactt ccatagcccg
cgagaaggcg. ,

1141 acgatgaccg gactgtgtgce
ctgecggatga

1201 aggaccagtg tgacaagtgc
aacdaacccct

1261 cccaggctaa gctgcggcgg
aggttgacca

1321 ggaaatacaa cgagctgcta
tcctecttge

1381 tggagcagct gaacgagcag
© acgcaaggcg .
1441 aagaccagta ctatctgcgg
' tcggacgtte '
1501 cttecggtgt cactgaggtg
actgtgacgg

1561 tccctgtaga agtctccagg
. gagaaagcgc .
1621 tgcaggaata ccgcaaaaag
tttgcaccta '

1681 cgggggcatc tgagtccage
gagagctctg -
1741 cadgtcacca agtaaccagg
gcecteteecee .

1801 gctctggatc ctgcactcta
agaattgctc .

1861 ctgcatgcaa ctaattcaat
ggtcctettt '

1921 ttatgttgag ttgctgcttc
aggcaggggg '
1981 gatggaaaat aagtagaaac
ctgtcatacc -

2041 agtgaagaat aaaagggtga
tccacttcaa

2101 gaattgcttg ctttcaggaa
tatattgctg

2161 caaatggaag cttttctgtt
aaggtgcgac _
2221 aatctcctaa aggaatacac
aaggtgtact _ o
2281 tggtattata atgcataatt
cagaagtcca

2341 aattatcagt tttatttgta
gtaaaagctg ‘

2401 ttgatttcga gttgtaagag
tggcatttcc

EP 2 087 152 B1

ctgectgtttg
gtctcagaca
attcaaaatg
gagcgcaaga
aatgagacca
atgatggccce
gcacgcgtct
cagagctcgce
gaccggcagce
atcatagacg
tacctgcect
gtccgcaget
cccttecttg
gccttccage
cgggagatcc
cgggagatct
gagctcgacg
aagtcctacc
tttaactggg
gtcaccacgg
gtcgtgaagce
aagaacccta
caccgggagyg
tccceccaag
'ccccagcctc
acaCthéct
aaaactgtct
ccégcatgcc
aaaaaagcag
agaataéaag
gagagatgtg
ctattataaé
tgaaagttaa
gatgttttcg
agagctattg

ctéagcatcc

55

tggggctgcet
atgagctcca
ctgtcaacgg
cactgctcag
gggaatcaga
tctgggaaga
gcagaagtgg
ccttctactt
agacgcacat
agctcttcca
tcagcctgcc
tgatgccctt

agatgataca

acccgceccaac

gccacaactc
tgtctgtgga
aatcecctcca
agtggaagat
tgtccecggcet
tggcttccca
tctttgacte
aatttatgga
agtgagatgt

atgagctgca

caggccccea,

c¢tgctgetea
tgtgagctga
ttcattttgc
tggctaagat
ggatatgatg
tttcaacaag
actgtcgatg
ggagaagaat
ttatgaaaac
cttttgcagce

caggggcatc

gctgacctgg
ggaaatgtcc
ggtgaaacag
caacctagaa
gacaaagctg
gtgtaagccc
ctcaggcctg
ctggatgaat
gctggatgtc
ggacaggttc
ccaccggagg
ctctccgtac
cgaggctcag
agaattcata
cacgggctge
ctgttccacc
ggtcgctgag
gctcaacacc
ggcaaaccte
éacttctgac
tgatcceatc
gaccgtggceg
ggatgttgct

gcccecececcaga

actccgcecca

vtgggaagaac

tcgcttggég
tatggggggc
ggtataggga
acaaggttga
ccaactaaaa
tattctgacc
cagtaagtgt
atttggtgcce
ggttttattt

ttcttgactg

gagagtgggc
aatcagggaa
ataaagactc
gaagccaaga
aaggagctcc
tgcctgaaac
gttggccgcece
ggtgaccgca
atgcaggacc
ttcacccggg
cctcacttet
gagccectga
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2461 tgtccaccge
gtttectecgge
2521 ttttagtctg
ggccatgact
2581 acccgtggta
attctctgat
2641 agaattctgg
catcccaggt’
2701 gtgtagcaaa
ctgtcccttg
2761 tctctetttg
ggtaagtatt
2821 ttagcatggce
atgatataca
2881 ttaattagaa
aaagtatatg
2941 tcacattgtc

SEQID NO. 14
mucin 5B [Homo sapiens]
AAG33673

cggtttatat
aaccatagct
ccaatctcag
tcatcagatg
gtccacatgt
aagttataaa
tgtcaaggaa
ttatggggtce

‘acattaatgt

EP 2 087 152 B1

gatcttcata
gggctgcagt
tcttaaagct
tactgcaatg
aaatttatag
caagaaactt
attcagagta
agaggtattt

caaaaaaaaa

cctttecectg
accctacgcet
caggcttttc
gaacaaaact
cttagaatat
aaagcttagc
aagtcagtgt
gcttaagtga

aaaaaaaaa

gaccacaggc
gccagcaggt
gttcattaac
catctggctg
tcttaagtca
ttatgtccaa
gattCactta

tcataattgt

1 mgapsacrtl vlalaamlvv pgaetqgpve pswgnaghtm dggaptsspt ‘rrvsfvppvt
61 vfpslsplnp ahngrvcstw gdfhyktfdg dvfrfpglcn ‘yvfsehcraa yedfnvqlrr

121 glvgsrpvvt rvvikaqglv lkasngsvli nggreelpys
181 1tflwngeds alleldpkya nqgtcglcgdf nglpafnefy
241 teqcpdplpl pagnctdeeg ichrtllgpa faechalvds
301 tfveysrqgca hagggprnwr cpelcprtcp lnmghgecgs
361 dgcfeppgst vlddithsge lplggcpcth ggrtyspgts:
421 pcpgtcsvqg gahistydek lydlhgdcsy. vlskkcadss
481 avtlsldggd tairvqadgg vflnsiytqgl plsaanitlf
541 lvplmgvfvr ldpahgggmc glcgnfngng addftalsgv
601 arnsfedpcs lsvenenyar hwcsrltdpn safsrchsii
661 dclcaalssy vhacaakgvq lsdwrdgvet kymgncpksgq
721 vtcsvsfvpv dgctcpagtf lndagacvpa gecpcyahgt
781 klsclgaslq kstgcaapmv yldcsnssag- tpgaeclrsc
841 glvsdgsggc laeedcpcvh neatykpget irvdcntctc
901 dghfitfdgd rysfegscey ilagdycgdn tthgtfrivt
961 esyelilgeg tfkavargpg gdppykirym giflviethg
1021 grvcglcegnf ddnaindfat rsrsvvgdal efgnswklsp
pctanpfrks )

1081 wagkgcsilh gptfaacrsg vdstkyyeac vndacacdsg
aayagachda ' o
1141 glcvswrtpd tcplfcdfyn phggcewhyqg pcgapclktc
lpglegcypk . ‘

1201 cppsgpffne dgmkcvaqcg.cydkdgnyyd vgarvptaen
igcahsleac o . o
1261 tctyedrtys yqdviynttd glgacliaic gsngtiirka
pftfttawvp .

1321 hsttspalpv stvcvrevcer wsswynghrp epglgggdfe
gvcpvladie

1381 craaqlpdmp leelggqqvdc drmrglmcan sqgspplchd
vpcgpspapg _ :

1441 tspgpslsas tepavptptq ttatekttlw vtpsirstaa
pvtvtpsapg .

1501 tttcgpreqw tewfdedypk seqlggdves ydkiraaggh
qaesfpnwtl .
1561 aqvgqgkvhed vhfglvernw eqegvfkmcy nyri

56

rtgllveqgsg
ahnarltplg
taylaacaqd
pctdtcsnpq
fnttcssctc
ftvlaelrkc
tpssffivvq
veatgaafan

npkpfhsncm

ryayvvdacq
vlapgevvhd
htldvgcfst
rnrrwecshr
enipegttgt
mavswdrkts
scpdalapkd
‘gdcecfctav
rnpsghclvd
cgscnctpsg
vacpgtpatt
tfenlrgrgy
yelrvlccey

ltsqtgéssg

lcqgpkdiec

‘dyikvsirlv
fgnlgkldgp
lcrcptcpca
ragqlcedhcv
sgglwgcqdl
gltdnenclk
tglglqllvg
twkagaacan
fdtcncerse
ptcrglsead.
egavcsctgg
hcvsgcvepp
lclgtevayg
teskaiklfv
vfirlhqgdyk
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SEQID NO. 15
NP_056991
leucine aminopeptidase 3 [Homo sapiens]

EP 2 087 152 B1

1 mfllplpaag rvvvrrlavr rfgsrslsta dmtkglvlgi yskekeddvp qftsagenfd
61 kllagklret 1lnisgpplka gktrtfyglh qdfpsvvlvg lgkkaagide genwhegken

121
181
241
301
361
421
481

iraavaagcr
gdgeawgkgv
eeqgamgsfls
lnradmggaa
dntdaegrli
asietgdrvw
diagvmtnkd

gigdlelssv
lfasggnlar
vakgsdeppv
ticsaivsaa
ladalcyaht
rmplfehytr
evpylrkgmt

evdpcgdaga
glmetpanem
fleihykgsp
klnlpiniig
fnpkvilnaa
gvvdcgladv
grptrtlief

aaegavigly
tptrfaeiie
nanepplvEfv
laplcenmps
tltgamdval
nnigkyrsag
llrfsqgdna

eyddlkagkkk
knlksasskt
gkgitfdsgg
gkankpgdvv
gsgatgvftn
actaaaflke

mavsaklygs
evhirpkswi
isikasanmd
rakngktiqv
sswlwnklfe
fvthpkwahl

SEQID NO. 16

NM_015907
Homo sapiens leucine aminopeptidase 3 (LAP3), mRNA.

1 ctgcccatce gteccgeece ctagacgcac gtccgctege ccggegeecg agccagtcecg
61 cgcgeacgce gtctgegece cgaaagcccc gccccaaggc gcgeccgecc accgctctec’

121 ‘acgtgctcge tggagggcgg
181 ccggetgdégg ggcgagtagt
241 ctctccaccg cagacatgac
301 gatgatgtgc cacagttcac
361 ctgagagaga ctttgaacat
421 tatggtctgc atcaggactt
481 ggaatcgacg aacaggaaaa
541 gcggggtgca ggcagattca
601 gacgctcagg ctgctgcgga
661 caaaaaaaga agatggctgt
721 cagaaaggag tcctgtttge
781 gccaatgaga tgacgccaac
841 agtagtaaaa ccgaggtcca
901 tcattcctca gtgtggccaa
961 aaaggcagcc ccaatgcaaa
1021 gacagtggtg gtatctccat
ggctgacatg

1081 ggaggagctg caactatatg
tttgcccatt

1141 adatattatag gtctggcccce
caacaagccg

1201 ggggatgttg ttagagccaa
tgatgctgag

1261 gggaggctca tactggctga
gaaggtcatc

1321 ctcaatgccg ccaccttaac
tgccactggg .
1381 gtctttacca attcatcctg
tgaaacaggg

1441 gaccgtgtct. ggaggatgcc
agattgccag

1501 cttgctgatg ttaacaacat
agctgcagca :

1561 ttcctgaaag aattcgtaac
aggcgtgatg

1621 accaacaaag atgaagttcc
cacaaggact

tgcgaggggce
cgtccgacgt
gaagggcctt

‘aagtgcagga

atctggacca
ccccagegtg
ctggcatgaa
agacctggag
gggagcggtg
gtcggcaaag
ttctgggcag
cagatttgct
tatcagaccc
aggatctgac
cgaaccaccce

caaggcttct

ctcagccatc
tctttgtgaa
aaacgggaag

tgcgcectctgt

aggtgccatg

gctcfggaac
tctcttcgaa
tggaaaatac
tcatccﬁaag

ctatctacgg

57

cgagccgaca
ctggccgtga
gttttaggaa
gagaattttg
cctctgaagg
gtgctagttg

‘'ggcaaagaaa

ctctegtetg
cttggtctcet
ctctatggaa
aacttggcac
gaaattattg
aagtcttgga
gagcccccag
ctggtgtttg
gcaaatatgg

gtgtctgctg

aatatgccca
accatécagg
taégcacaca
gatgtagctt
aaactcttcg
cattatacaa
agatctgcag
tgggcacatt

aaaggcatga

agatgttctt

gacgtttcgyg -
tctattccaa
ataaattgtt
cagggaagac
gcctcggecaa
acatcagagc
tggaggtgga
atgaatacga
gtggggatca
gccaattgat
agaagaatct
ttgaggaaca
tcttcttgga
ttgggaaagg

gctgectett
gagccggagt
agaaaaagaa
agctggaaag
tcgaaccttt
aaaggcagct
tgctgttgca
tccectgtgga
tgacctaaag
ggaggcetgg
ggagdcgcecea:

caaaagtgct

ggcaatggga
aattcactac
aattaccttt

acctcatgag

caaagcttaa

gcggcaaggce

ttgataacac

égtttaaccc
tgggatcagg
aggccagcat
gacaggttgt
gagcatgtac
tagacatagc

ctgggaggcce
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1681 ctcattgagt
ctcaaaaatg
1741 tcttcactct
aatggatgaa
1801 aatcttttaa
aaatttgtat
1861 gccttgattt
tatcttactt
1921 gataaggatt
ctaatcactt
1981 ttcagagtat
gatgctagga
2041 acatgagcaa
acttgttgtg

tcttacttcg
gtcttaaatt
cggagacaaa
ttttttcatt
tttaagatac
atgtttttca

actgaaaatt

EP 2 087 152 B1

tttcagtcaa
ggacagttga
ggatggtatt
tcacacaaag
tctataaatg
ttgagaagca

>actatgcact

gacaatgctt
acttaaaagg
taaaaatgta
atttataaag
attaaaattt
aaattgtaac

tgtcagaaac

agttcagata
tttttgaata
gaacacaatg
gtaaagttaa
ttagaacttc
tcagatttgt

aataaatgca

SEQID NO. 17
NP_001738
gelsolin-like capping protein [Homo sapiens].

1 mytaipgsgs pfpgsvqdpg lhvwrveklk pvpvaqgengg vffsgdsylv lhngpeevsh
61 lhlwigqggss rdeqgacavl avhlntllge rpvghrevqg nesdlfmsyf prglkygegg
121 vesafhktst gapaaikkly gvkgkknira teralnwdsf ntgdcfildl -ggnifawcgg
181 ksnilernka rdlalairds erqgkaqvei vtdgeepaem igvligpkpal kegnpeedlt
241 adkanagaaa lykvsdatgq mnltkvadss pfalellisd dcfvldnglc gkiyiwkgrk
301 anekerqaal gvaegfisrm gyapntqvei lpqghespif kqffkdwk

SEQID NO. 18
NM_001747
Homo sapiens capping protein (actin filament), gelsolin-like CAPG), mRNA.
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1 gacggcctgg catacccact. gocccaccceca gtgactgcte ttctgcttca ggcctgctgg
61 cctcccagca ctgectgccce ctcectgtcg ggggacatcg cctccacace ggetggggaa

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

ggagccceagq,
gggaagtgag
tgaagacagc
ggatccaggc
gaaccagggc
ggtttcccat
tgccgtgetg
ggtgcagggc
ggaaggtggt
gaaactctac
ggacagcttc
gtgtggtgga
ccgggacagt
tgctgagatg
agacctcaca

ggtggggctg
aagccgggtyg
atgtacacag
ctgcatgtgt
gtcttcttct
ctgcacctgt
gctgtgecacc
aatgagtctg
gtggagtcag
caggtgaagg
aacactgggg
aagtccaaca
gagcgacagg
atccaggtce
gctgacaagg

gtgggtgggg
gggcaggctg
ccattccceca
ggcgggtgga
cgggggactc
ggataggcca
tcaacacgct
acctcttcat
catttcacaa
ggaagaagaa
actgcttcat
tcectggaacy
gcaaggccca
tgggccccaa
caaatgccca

1021 cactggacag atgaacctga ccaaggtggc

ttgaactgcect

1081 gatatctgat

atatctggaa
1141 ggggcgaaaa
agggcttcat
1201 ctcgcgcatg
gccatgagag
1261 tcccatcttc
cctgccccat

gactgctttg
gcgaatgaga
cagtacgccc

aagcaatttt

tgctggacaa
aggagcggcea
cgaacactca

tcaaggactg

58

ctggtggttyg
gaaggaagac
gagtggctct
gaagctgaag
ctacctagtg
gcagtcatcce
gctgggagag
gagctacttc
gacctccaca
catccgtgce
cctggacctg
caacaaggcg
ggtggagatt
gcctgctcetg
ggccgeaget

tgactccagce

cgggctctgt
ggcagccctg
ggtggagatt

gaaatgaggg

gggcagccag
gaacctacga
ccattcccag
ccggtgectg
ctgcacaatg

cgggatgage

cggcctgtgé
ccacggggec
ggageccceag
accgagcggyg
ggccagaaca

‘agggacctgg

gtcactgatg

aaggagggca
ctgtataagqg
ccatttgccce

ggcaagatct
caggtggcecg
ctgcctcagg

tgggcgtett

agaagtaaga
agcagagatc
gctcagtgca
tggcgcaaga
gcccagaaga
agggggcctg
agcaccgcga
tcaagtacca
ctgccatcaa
cactgaactg
tcttcgectg
ccctggecat
gggaggagcc
accctgagga
tctctgatge



EP 2 087 152 B1

1321 gctccecctge cccccaccac ctgectgett gecttctcectgg ctgectggte
agtgcagagg

1381 tgcccectge agatgttcaa taaaggagac aagtgctttc ccagctcttt
tcctgcacca

1441 ccaaaaaaaa aaaaaaaaaa

SEQID NO. 19
glycodelin precursor (PP14) [Homo sapiens]
NP_002562 and NP_001018059

1 mlcllltlgv alvcgvpamd ipgtkqdlel pklagtwhsm amatnnislm atlkaplrvh
61 itsllptped nleivlhrwe nnscvekkvl gektenpkkf kinytvanea tlldtdydnf
121 1flclgdttt pigsmmcqyl arvlveddei mggfirafrp lprhlwylld lkqmeepcrf

SEQID NO. 20

Homo sapiens progestagen-associated endometrial protein (placental protein 14, pregnancy-associated endometrial
alpha-2-globulin, alpha uterine protein) (PAEP), transcript variant 1, mRNA

NM_001018049
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1 catccctCtg gctccagagc tcagagccac ccacagccgce agccatgectg tgectcctge
61 tcaccctggg cgtggccctg gtctgtggtg tcccggccat ggacatcccc cagaccaagce

121
181
241
301
361
421
481
541

601

661
721
781
841

SEQID

aggacctgga
acatctecect
ccacccecga
agaagaaggt
tggcgaacga
aggacaccac
aggacgatga
ggtacttgct
tggtcctgece
ctccagagca
tgacgtggtc
gaggctgcte
aaaaaaaaaa

NO. 21

NM_002577

Homo sapiens progestagen-associated endometrial protein (placental protein 14, pregnancy-associated endometrial

gctcccaaag
catggcgaca
ggacaacctg
ccttggagag
ggccacgctg
cacccccate
gatcatgcag
ggacttgaaa
tcctggetea
gtgggacttc
atctgtgtcg
cctgggggcea
aaaaaaa

ttggcaggga

ctgaaggcec

gagatcgttc
aagactgaga
ctcgatactg

cagagcatga-

ggattcatca
cagatggaag
cctcecgecte
ctcctgeect
ccatccecett
gagtctctgg

cctggcactce
ctctgagggt
tgcacagatg
atccaaagaa
actacgacaa
tgtgccagta

gggctttcag.

ageccgtgecg
caggaagacc
ttcaaagaat
cctgetgeac
cagaggttat

alpha-2-globulin, alpha uterine protein) (PAEP), transcript variant 2, mRNA.

catggccatg
ccacatcacc
ggagaacaac
gttcaagatc

‘tttectgttt
cctggccaga

gcccctgecece
tttctaggtg
agactcccac
aaccacagct
acctgcacca
taataaaccc

gcgaccaaca
tcactgttge
agctgtgttg
aactatacgg
ctctgcctac
gtcetggtgg
aggcacctat
agctcctgce
ccttcecacac
cagaagacga
cggccatggg
ttggagcatg

1 catccctctg gctccagage tcagagccac ccacagccge agccatgetg tgcctcctge
61 tcaccctggg cgtggccctg gtctgtggtg tecccggcecat ggacatccece cagaccaagce

121
181
241
301
361
421
481
541

601
661
721
781

'

aggacctgga
acatctccecct
ccacceccega
agaagaaggt
tggcgaacga
aggacaccac
' aggacgatga
ggtacttgct

ccaggaagac
tttcaaagaa
tcetgetgcea

gctcccaaag

catggcgaca
ggacaacctg
ccttggagag
ggccacgctg
cacccccate
gatcatgcag
ggacttgaaa

cagactccca
taaccacagc
cacctgcacc
ttaataaacc

ttggcaggga
ctgaaggccc
gagatcgttc
aagactgaga
ctcgatactg
cagagcatga
ggattcatca
cagatggaag

cccttccaca cctccagagce

cctggcacte
ctctgagggt
tgcacagatg
atccaaagaa
actacgacaa
tgtgccagta
gggctttcag
agcecgtgecg

tcagaagacg atgacgtggt
acggccatgg ggaggctgct

catggccatg
ccacatcacc’
ggagaacaac
gttcaagatc
tttcctgttt
cctggccaga
gccectgecce
tttctagete

gcgaccaaca
tcactgttgc
agctgtgttg
aactatacdgg
ctctgcctac
gtcctggtgg
aggcacctat
acctccgect

~agtgggactt cctectgece
catctgtgtc gccatccect
ccctggggge agagtctctg

gcagaggtta cttggagcat gaaaaaaaaa aaaaaaaa

SEQ ID NO. 22

59
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RNA binding protein (autoantigenic, hnRNP-associated with lethal yellow) short isoform [Homo sapiens].
NP_031393

1 mslklgasnv tnkndpksin srvfignlnt alvkksdvet ifskygrvag csvhkgyafv
61 gysnerhara avlgengrvl agqgtldinma gepkpdrpkg lkraasaiyr lfdyrgrlsp
121 vpvpravpvk rprvtvplvr rvktnvpvkl farstavtts sakiklksse lgaikteltq

181 iksnidalls rlegiaaegk anpdgkkkgd gggagggggg ggsggdgsgy gggggssrpp
241 apgenttsea glpggeartr ddgdeegllt hseeelehsqg dtdaddgalqg

SEQID NO. 23
RNA binding protein (autoantigenic, hnRNP-associated with lethal yellow) long isoform [Homo sapiens].
NP_057951

1 mslklgasnv tnkndpksin srvfignlnt alvkksdvet ifskygrvag ¢svhkgyafv .

61 gysnerhara avlgengrvl aggtldinma gepkpdrpkg lkraasaiys. gylfdydyyr

121 ddfydrlfdy rgrlspvpvp ravpvkrprv- tvplvrrvkt nvpvklfars tavttssaki
181 klksselgai kteltgiksn idallsrleq iaaeqgkanpd gkkkgdggga gg999999ggsyg
241 gggsgggggg gssrppapge nttseaglpq geartrddgd eegllthsee elehsthda
301 ddgalq -

SEQID NO. 24
Homo sapiens RNA binding protein, autoantigenic (hnRNP-associated with lethal yellow homolog (mouse)) (RALY),

transcript variant 2, mMRNA
NM_007367

1 cgcgcgageg gegecagetc ggggcagcgg aacccagaga agctgagggg gcggtagegg
61 cggcgacggc gacgacgacg actcccgegce gtgtgcccag cctcttceceg ccgcagecge

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021 cccccaagag aacacaactt ctgaggcagg cctgccccag ggggaagcac

ccttttectc

ggcttcctcce

cctgtaacce
gtccttgaag
tcgagtcttc
cttctctaag
gtactccaat
cgggcagace
aaagagagca

‘gccagtgece

tgtcaaaact
agccaagatc
caagtccaat
caatccagat
tggcageggt

ggacccgaga

cctcecettac
agacctctcg
aaaggaggaa
cttcaggcaa
attggaaacc
tatggccgtg
gagcgccatg
ctggacatca
gcatctgcca

agggcggtcc

aacgtacctg

aagttaaaga:

atecgatgecce
ggcaagaaga
ggcggtggca

gtccecgagt
gcgegggtga
acagctggcet
gcaatgtaac
tcaacacagc
tggceggetg
ccegggcagce
acatggctgg
tatacaggct
ctgtgaagcg
tcaagctctt
gcagtgagct
tgctgagecg
agggtgatgg
gtggtggtyag

60

gcggcagtac
gccctattee
aagctcatca
caacaagaat
tctggtgaag
ttctgtgcac
tgtgctggga
agagcctaag
cttcgactac
acceccgggtce
tgcccgcectcee
gcaggccatce
cttggagcag
aggtggcgcc
cggtggcggt

cgectcctte
cagaggcagg
ttgttactgg
gaccccaagt
aaatcagatg
aagggctatg
gagaatgggc
cctgacagac
cggggccgte
acagtccctt
acagctgtca
aagacggagc
atcgctgcgg
ggcggcggcyg
ggcagcagcc

ccagcegege-
tggtgctgac
tgggcaccat
ccatcaactc
tggagaccat
cctttgttca
gggtgctgge
ccaaggggct
tgtcgceecgt
tggtccggeg
ccaccagctc
tgacacagat
agcaaaaggc
gcggtggtgg
ggccaccagce
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15

1081 cgacggcgat
acagccagga
1141 cacagacgcg
ggccaccagce
1201 aggtgaaggg
atgccacccce
1261 ccagcgggta
atcccagcca
1321 gtgccatgtc
ccctecectgt
1381 ctgcactgcc
tcececectecce
1441 aggacactcc

gggaggggac
1501 cctgacaata

gaggaagggce
gatgatgggg
catcgctgcc
ccagaggaaa
ctctgcaggt
céggccagag
ééggcttggg

aagagattgg
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tcctgacaca
ccttgcagta
ccaggcctca
gctggcagcea
ggagttactg

ggtagagcac

ttttttctat

atcccaaaaa

cagcgaggaa
agcagcctga
agccgggeac
ggcgcecctect

gcctactect

aggggtttcc

aggtttggcg

aaaaaaaaaa

gagctggaac
caggagcaat
ccaaccctgg
cccccaacgce
tcccecatgag

ccatactacc

gggggccaca

a

SEQID NO. 25

Homo sapiens RNA binding protein, autoantigenic (hnRNP-associated with lethal yellow homolog (mouse)) (RALY),
transcript variant 1, mRNA.
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NM_016732

1 cgcgcgagceg gcgccégctc ggggcagcgg aacccagaga agctgagggg gcggtagcgg
61 cggcgacggc gacgacgacg actcccgege gtgtgcccag cctetteccg ccgcagecge

SEQ ID NO. 26

121 ccttttccte cctcecttac
181 ggcttcctcc agacctcteg
241 cctgtaaccc aaaggaggaa
301 gtccttgaag cttcaggcaa
361 tcgagtcttc attggaaacc
421 cttctctaag tatggccgtg
481 gtactccaat gagcgccatg
541 cgggcagacc ctggacatca
601 aaagagagca gcatctgcca
661 cgacttctac gacaggctct
721 ggcggtceccet gtgaagcgac
781 cgtacctgtc aagctctttg
841 gttaaagagc agtgagctgc
901 . cgatgccctg ctgagccgcet
961 caagaagaagq -ggtgatggag
1021 cggtggcagt ggtggtggcg
cccaagagaa

1081 cacaacttct gaggcaggcc
acggcgatga ‘

1141 ggaagggctc ctgacacaca
cagacgcgga

1201 tgatggggcc ttgcagtaag
gtgaagggca

1261 tcgctgccce aggcctcaag
agcgggtacc B
1321 agaggaaagc tggcagcagg
gccatgtcecct

1381 ctgcaggtgg agttactggc
gcactgccca

1441 ggccagaggg tagagcacag
gacactccca :

1501 ggcttgggtt ttttctatag
tgacaataaa C
1561 gagattggat cccaaaaaaa

gtceccecgagt

'gcgegggtga

acagctggct
gcaatgtaac

tcaacacagc

tggcecggcetg
cccgggcage
acatggctgg
tatacagtgg
tcgactacceg
ccecgggtcac
ccegetecac
aggccatcaa
tggagcagat
gtggcgeegg
gtggcggtgg

tgccccaggg
gcgaggaaga
cagcctgaca
ccgggcaccec
cgcctcctce
ctactcctte
gggtttccce
gtttggegyg

aaaaaaaaa

61

gcdgcagtac
gccctattee
aagctcatca“
caacaagaat
tctggtgaag
ttctgtgcac
tgtgctggga
agagcctaag
ctacatcttt
gggcegtctyg

agtccctttyg

agctgtcacc
gacggagctg
cgctgeggag
cggeggegge
cagcagccgg
.ggaagcacgg
gctggaacac

ggagcaatgg

aaccctggat

cccaacgcat

cccatgagec
atactacctce

gggccacagg

cgecctectte
cagaggcagg
ttgttactgg
gaccccaagt
aaatcagatg
dagggctatg
gagaatgggc
cctgacagac
gactatgatt
tcgecegtge
gtccggegtg
accagctcag
acacagatca
caaaaggcca
ggtggtggtyg
ccaccagccec

ccagccgege
tggtgctgac
tgggcaccat
ccatcaactc
tggagaccat
cctttgttca
gggtgctggc
ccaaggggct
actaccggga
cagtgcccag
tcaaaactaa
ccaagatcaa
agtccaatat
atccagatgg
gcagcggtgg

acccgagacg

agccaggaca
ccaccagcég
gccaceceee
cccagccagt
cteceetgtet
ccctécccag

gaggggaccece
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NP_821133
Amino acid

tubulin, beta polypeptide [Homo sapiens].

EP 2 087 15

2 B1

1 mreivhiqag qgcgngigakf wevisdehgi dptgtyhgds dlgldrisvy yneatggkyv
61 prailvdlep gtmdsvrsgp fgqifrpdnf vfggsgagnn wakghytega elvdsvldvv

121
181
241
301
361
421

rkeaescdcl
epynatlsvh
rfpgqlnadl
aacdprhgry
lkmavtfign
eyqgyqdata

SEQID NO. 27
NM_178014
mRNA

agfglthslg
gqlventdety
rklavnmvpf
ltvaavfrgr
staiqgelfkr
eeecedfgeea

ggtgsgmgtl
cidnealydi
prlhffmpgf
msmkevdeqm
isegftamfr
eeea

Homo sapiens tubulin, beta (TUBB), mRNA.

liskireeyp drimntfsvv pspkvsdtvv
cfrtlklttp tygdlnhlvs atmsgvttcl
apltsrgsqgq yraltvpelt gqvfdaknmm
lnvgnknssy fvewipnnvk tavcdipprg
rkaflhwytg egmdemefte aesnmndlvs

1 gcacctcgct gctccagcct ctggggegca ttccaacctt ccagcctgeg acctgcggag
61 aaaaaaaatt acttattttc ttgcecccata cataccttga ggcgagcaaa aaaattaaat

121
181
241
301
361
421
481
541
601
661
721
781
841

tttaaccatg
caagttctgg’
ggacagcgac
atatgttcct
aggtcctttt
taacaactgg
tgtggtacgg
actgggcggg
ataccctgat
cgtggtcgag
gacctattgce
cacaccaacc
ctgcctcegt
901 ccccttceeca
961 ccagcagtat
1021 catgatggcet
ctgtctteécg

1081 tggtcggatg
acaagaacag

1141 cagctacttt
acatcccacc

1201 tcgtggcctc
aggagctctt

1261 caagcgcatc
tccactggta

1321 cacaggcgag:

tgadcgacct

1381 cgtctctgag
atttcggtga

1441 ggaggccgaa
cagttccctt :
1501 agccgtctta
tgcctctatc

1561 ttgttttttg
tagtaggcgec
1621 tcaataaata
aacctaggtt

‘agggaaatcg

gaggtgatca
ctgcagetgg
cgtgccatcc
ggccagatct
gccaaaggcc
aaggaggcag
ggcacaggct .
cgcatcatga
ccctacaatg
attgacaacqg:
tacggggatc
ttcecctggee
cgtctccatt
cgagctctca

tccatgaagg
gtggaatgga
aagatggcag
‘tcggagcagt
ggcatggacg
tatcageagt
gaggaggcct
ctcaactgcce
ttttttcttc

cttgtttgtt

cagtgcegga
gcctgtgacc cccgecacgg

tgcacatcca
gtgatgaaca
accgcatctc
tggtggatct
ttagaccaga
actacacaga
agagctgtga
ctggaatggg
ataccttcag
ccacecetete
aggccctcta
tgaaccacct
agctcaatgce
tctttatgec

éggtcgatga
tccceccaacaa
tcaccttcat
tcactgccat
agatggagtt
accaggatgc
aaggcagagc
cetttectet
tgggggqgqt

gaatgtctcce

62

ggctggtcag
tggcatcgac
tgtgtactac
agaacctggg
caactttgta
gggcgccgag
ctgcctgcag
cactctectt
tgtggtgect
cgtccatcag
tgatatctgc
tgtctcagce
tgacctccge
tggctttgee

‘dctcacccag

ccgatacctc

gcagatgctt

tétcaagaca
~tggcaatégc
gttcecgeeqg
caccgaggct
caccgcagaa
cceccatcacce
ccctéaééét
ctagaacagt

tctctettte

tgtggcaacc
cccaccggca
aatgaagcca
accatggact
tttggtcagt

‘ctggttgatt

ggcttccagce
atcagcaaga
tcacccaaag
ttggtagaga
ttcecgcadte
accatgagtg
aagttggecag
cctctcacca
caggtctteg

accgtggctg

agatcggtgce
cctaccacgg
caggtggcaa
ctgttcgcectce
ctggggcagg
ctgtcctgga
tgacccadtc
tccgagaaga
tgtctgacac

‘atactgatga

tgaagctgac
gtgtcaccac
tcaacatggt

.gecgtggaag

atgccaagaa

aécgtgcaga'

gccgtcectgtg

acagccatcc

aaggccttec

gagagcaaca
gaggaggagg
tcaggcttct
ttgtgtttge
gcctggcaca

cactctggga
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SEQIDN

1681 tctgccattc
tccagttaat

1741 acttcctctt
accaaccagg

1801 tgctgaaaac
aatggtagaa

1861 ggtagtgggt
taaaagtttt

1921 ggagagggaa
tttcccatcet

1981 cagcttcaag
caagctctac
2041. tctggaggag
tctacctccee

2101 tcactcagct
ggggggaaag

2161 agaccagcct
ttttcttact

2221 cccaaaaaag
tcagtgtttg

2281 agtcagtccc
ctcatttctt

2341 ccttttgetg
atttgagatt

2401 tctattttat
cgcecccaaga
2461 gccaaaaata

0. 28

NP_001605

Amino aci

d

EP 2 087 152 B1

tgggtgacce
aaaaatctcc
acatgtagat
agaagtcact
atccaggéta

ggaggtgtca

tctgtcccac

cctttecect
tggtccctaa

aatgaacacc

cagaggagag

ttgcttececc
gttgaacttg

aatgggaatt

actin, gamma 1 propeptide [Homo sapiens].

tgtatttctt
aagaagctgg
aatggccatc
atataaggaa
ttaaagtcac
gcagtattat
tctgtcaagt
gatcagagaa
gccteccagaa
cctgacictg
gggaaccctce
cctcacacac
ctgctttttt

gaaaaaaaaa

tctgagtgcecce
gtctccagat
atcctaagcc
ggggatggga
taaatttcta
ctccactttc
ggaatccttc
agggatcaag
acgtcttctt
gagtggtgta
ctcecatcttt
ttggttttgt
tcatattgaa

aaaaaaaaaa

attccatttg
cccatttaga
caaagtagaa
ttttccatte
agtatgtcca
aatctccctce
cctttccaac
ggggttggga
aatccccacc
tactgccaca
tttgcaacat
tctétcctacA
aagatgacat

aaaaaaaaaa

1 meeeiaalvi dngsgmckag fagddaprav fpsivgrprh qgvmvgmqu dsyvgdeaqgs
61 krgiltlkyp iehgivtnwd dmekiwhhtf ynelrvapee hpvllteapl npkanrekmt

121
181
241
301
361

gimfetfntp
agrdltdylm
elpdggviti
ggttmypgia
eydesgpsiv

SEQID NO. 29
NM_001614

amyvaigavl
kiltergysf
gnerfrcpea
drmgkeital
hrkcf

slyasgrttg
tttaereivr
l1fgpsflgme
apstmkikii

Homo sapiens actin, gamma 1 (ACTG1), mRNA.

1 gtctcagtceg
6l ctctgecggt
121 tgtgcaaagc
181 ggcgccccag
241 acgaggccca
301 tcaccaactg
361 tggceccegga
421 gagagaagat
481 tccaggccgt
541 gagacggggt
601 tgcgtctgga
661 gaggctacag
721 tgtgctacgt

ccgctgccag
cgcaatggaa
tggttttgct
acaccagggce
gagcaagcgt
ggacgacatg
ggagcaccca
gactcagatt
gctgtccctce
cacccacacg
cctggctggce
cttcaccacc
cgcecctggac

ctctecgecact
gaagagatcg
ggggacgacg
gtcatggtgg
ggcatcctga
gagaagatct
gtgctgctga
atgtttgaga
tacgcctctg
gtgcccatct
cgggacctga
acggccgagce
ttcgagcagg

63

ivmdsgdgvt
dikeklcyva
scgihettfn
apperkysvw

ctgttcttce
ccgegetggt
ctceceegage

gcatgggcca'

ccctgaagta
ggcaccacac
ccgaggeecce
ccttcaacac
ggcgcaccac
acgagggcta
ccgactacct
gggaaatcgt
agatggccac

htvpiyegya
ldfegemata
simkecdvdir
iggsilasls

gcecgeteege
cattgacaat
cgtgtttect
gaaggactcc
ccecattgag
cttctacaac
cctgaacccec
cccggeccatg
tggcattgtc
cgccetceceece
catgaagatc
gcgcgacatce
cgcecgeatcee

lphailrildl
assssleksy
kdlyantvls
tfqgmwiskq

cgtcgegttt
ggctccggca
tccatcegteg
tacgtgggceg
catggcatcg
gagctgecgceg
aaggccaaca
tacgtggcca
atggactctg
cacgccatec
ctcactgage
aaggagaagc
tcctettetce
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781 tggagaagag ctacgagctg
841 ggtgtccgga ggcgetgttc
901 agaccacctt caactccatc
961 acacggtgct gtcgggcggce
1021 agatcaccgc cctggecgcece

ccagagcgea

1081 agtactcggt

cagcagatgt

1141 ggattagcaa

aaatgcttct

1201 aaacggactc

agaaatttgc

1261 ccctggcaaa

cttcgaaaag

1321 aaattgtcct

gttgctgatt

1381 ttgaccttgt

tgtacatatc

1441 tttgagttca

aagaacgtgc

1501 ttgtggaaga

tgatctgtgce

1561 agggtattaa

gcaagaacca

1621 gttgttttgt

cccagtttec

1681 tttcttagcet

gagttggaag

1741 cggtttgcat

tttttttgta

1801 cgcaattgcte
gttatgtgag
1861 aacattaggc

SEQ ID NO. 30
NM_001615

gtggatcggt
gcaggagtac
agcagatgcg
tgcacacacc
tgaagcttét
attgaagtta

acctttagta

caagtctgtg

cgtgtcaggg
cttgcgggtc
gatgtctttg
ttacgecectgt
gattctttéa

cccagcaaca

EP 2 087 152 B1

cccgatggece
cagccttcct
atgaagtgtg
accaccatgt

agcaccatga agatcaagat

ggctccatcce
gacgagtcgg
tagcatttgce
tcatgctagc
atctgatatc
actgttcecc
cgtgtggcectt
gecttggtgag
ctgagtgttc
tgtcagggtt
gccagaacac
aaatgtattc
agagatgaca

cgtcattgtg

aggtcatcac cattggcaat gagcggttce
tcctgggtat ggaatcttge ggcatccacg
acgtggacat ccgcaaagac ctgtacgcca
acccgggcat tgccgacagg atgcagaagg
catcgcaccce

tggcctcact
gccectecat
tgcatgggtt
ctcacgaaac
agcactggat
ttggtatttg
ggtcacttcg
tctgtgtgge
tgggattfct
ggaaagtcca
cgtgggctgt
attcttaatt
acaaattttg

taaggaaaaa

homo sapiens actin, gamma 2, smooth muscle, enteric (ACTG2), mRNA.

gtccaccttc
cgtccaccge
aattgagaat
tggaataaéc
‘tgtagaactt
tttaataccc
tggctaaggt
cagcagcctc
ctaéaggctg
agccgtagga
tacttgcttt
tatgtaaggt
gttttctact

taaaagtgct

éccgtaacc

1 gcctetgggg ttttatattg ctctggtatt catgccaaag acacaccagce cctcagtcac
61 tgggagaaga acctctcata cccteggtge tccagtecce agectcactca gccacacaca

121
181
241
301
361
421
481
541
601
661

721

781
841
901
9261

ccatgtgtga
caggcttcgce
gccaccaggg
agagcaagcg
gggatgacat

aagagcaccc,

tgacccagat
tgctctecect
tcacccacaa
acttggcetgg
cctttgtgac
tggccctgga
gctatgagcet
agaccctctt
acaattccat

agaggagace
aggagatgat
tgtgatggtg
agggatccta
ggagaagatc
caccctgctce
catgtttgaa
ctatgcctct
tgteccccate
ccgtgacctce
cacagctgag
ttttgagaat
gccagatggg
ccagccttec
catgaagtgt

accgcegctcg
gccecceceggg
ggaatgggce
actctcaaat
tggcaccact
acagaggctc
accttcaatg
ggccgcacga
tatgaaggct
acggactacc
agagaaattg
gagatggcca
caggttatca
tttattggca
gacattgaca

tgtgtgacaa
ctgtcttcce
agaaagacag
accccattga
ccttctacaa

ccctaaatec

tcedtgecat
caggcatcgt
atgccctgcece
tcatgaagat
tgcgagacat
cagcagctte
ccattggcaa
tggagtccge
tccgtaagga

tggctctgge

ctccattgtg
ctatgtgggg
acacggcatc
tgagctgcgt.
caaggccaac
gtacgtcgcc
cctggattca
ccatgccate
cctcacagag
caaggagaag
ctettectee
tgagcgcttc
tggaattcat

cttatatgcc

ctgtgcaagg
ggccgeccte

‘gatgaggctc

atcaccaact
gtagcacctg:
agggaaaaga -
attcaagctg
ggtgatggcg
atgcgectgg
agaggctatt
ctgtgctatg
ctggagaaga
cgctgccctg
gagacaacct
aacaatgtcc.

1021 tctctggggg caccaccatg taccctggca ttgctgacag .gatgcagaag

gagatcacag

64
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1081 ccctggcccce
aagtactcag
1141 tctggatcgg
tggatcagca
1201 agcctgagta
taaagtcaga
1261 acaggttctc
cattaaaacc
1321 tacaagcctt

cagcaccatg aagatcaaga ttattgctcc cccagagcgg

gggctctatc ctggcctctc tctccacctt ccagcagatg

tgatgaggca gggccctcca ttgtccacag gaagtgctte

caaggatccc ctcgagacta ctctgttacc agtcatgaaa

adaaaaaaaa aaaaa

SEQ ID NO. 31
NP_001606
actin, gamma 2 propeptide [Homo sapiens].

1 mceeettalv cdngsglcka gfagddapra vfpsivgrpr hqgvmvgmgq kdsyvgdeaqg

61 skrgiltlky piehgiitnw ddmekiwhhs fynelrvape ehptllteap lnpkanrekm
121 tqimfetfnv pamyvaigav lslyasgrtt givldsgdgv thnvpiyegy alphaimrld
181

20

241
301

lagrdltdyl
yelpdgqgvit
sggttmypgi

mkiltergys
ignerfrcpe
adrmgkeita

fvttaereiv rdikeklcyv aldfenemat
tlfgpsfigm esagihetty nsimkcdidi
lapstmkiki. iapperkysv wiggsilasl

aassssleks
rkdlyanhvil

st fggmwisk.

361 peydeagpsi vhrkcf

SEQID NO. 32

Q04984 and AAH23518

Chaperonin 10

1 maggqafrkfl plfdrviver saaetvtkgg imlpeksqgk vigatvvavg sgskgkggei 61 qpvsvkvgdk vilpeyggtk vviddkdyfl frdgdilgky

30

35

40

45

50

55

vd

SEQID NO. 33
NM_002157 and U07550
Human chaperonin 10 mRNA, complete cds

1
61
121
181
241
301
361
421
481

gctacactag
gaaagtttct

ccaaaggagg

tcgectgttgg
ttggagataa
attatttcct
tattgaaatg
tgtaaataat
gtctccaaaa

SEQID NO. 34

P05109

Calgranulin A

agcagagtac

tccactcttt

cattatgctt
atcgggttct
agttcttctc
atttagagat
gcatcaacat
ttccatattt
ttgtttcett

gagtctgagg
gaccgagtat
ccagaaaaat
aaaggaaagg
ccagaatatg
ggtgacattc
gatgctgcce
ctcttttata
gtactgatat

cggagggagt
tggttgaaag
ctcaaggaaa
gtggagagat
gaggcaccaa
ttggaaagta
attccactga
ataaactaat
aaacacttcc

aatggcagga
gagtgctgct
agtattgcaa
tcaaccagtt
agtagttcta
cgtagactga
agttctgaaa
gataactaat
aaataaaaat

caagcgttta
gaaactgtaa
gcaacagtag
agcgtgaaag
gatgacaagg
aataagtcac
tctttegtca
gacatccagt
atgtaaat

1 mltelekaln siidvyhkys likgnfhavy rddlkkllet ecpqylrkkg adefkeldl
61 ntdgavnfge flilvikmgv aahkkshees hke

SEQID NO. 35

A12027

Macrophage migration inhibition factor (MRP-14)cDNA from Human placenta (formula v)

65
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1
61
121.
181
241
301
361
421
481
541
601
661
721
781
841
901
961

cttgggttgce
aacatctgtt
ggatcatatg
agctgcacta
accaacactt
gtatctcatt
tgaccatttg
ggtttgtttg
cttatcagat
tcaaggttgg
tcetectgaa
ctggettcte
cagtgatcct
gtgtttatgce
tcccagggea
cagcagggta
ccaaaagaac

1021 aaaagccatc
cctttgaaac

1081 tctgacagaa

tgatgcattc
1141 aacttcaatt
ttagcaatcg
1201 caatagtgga
gatgccagca
1261 gcccagaaaa
cccagcaaat
1321 gccttceetcet
cacagtgatt
1381 gccacattca
aagctgtctc
1441 tgatggcctg
gagctgcctc

"1501 tcagccctge

ggactgtctg
1561 ggttggcccce
cagccttect
1621 gagagaggag
aggtggggag
1681 tgaggcaggg
agggcacatt
1741 gtctcctagg
tctacgggcece
1801 ccecgtgtgtg
acgtgtatcc
1861 ctatcatccc
tatttgagag
1921 tgcaggccag
ccctggccag
1981 atgcaaattc
gggcaagttc
2041 cgtgggcatc
acgtctacca
2101 caagtactcc
tgaagaaatt

ttccaccttt
tgaatccctg
gtaattctgt

‘ttttacattce

gttttctggg

gtegttttge

tatatcttct
ttttttgttg
atttgtttta
aagccagtta
atcctgggga
caaagaactc
ggggtcccag
aatggctcag
tggtccatcc
ggaatggata
aacaacgata
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tggctcttgt
cattcaattc
gtttatttat
ccactaacag
ttttaaaaga
ttcatgtttt
tcggagaagt
ttgagttgta
caaatatttt
atctgagtag
attggccacc
ttccectceca
acacaataat
gcececttgtga
ccagctttca
tagcccettgg
gttttagttt

aaataatgct
ttttgcatat
ttgaggaaca
tgcattaggce
agtagtagtc
cctaaagatt
gtctatttga
gggattcttt
ctttgtaaca
cattttgtta
tcctettcete
ctacctcaga
taaccaagag
agtgccgagg
cagaacagga
caacaacaca
ttagtaatga

agccaggaca ctgttctcaa cccttttgeg

gccatggagg
cagtttcagg
gagggcatgg
agagcceccec
ttccgcttgt
ctggttgaéa
aagétgtggg
atgtctcttg
gcactttégg
agagaaagct
ataaggaagg
ctggactttt
tgcacatgtc
acccttccca
gacaaggcca
cctgeccatgg
atgttgaccg

ctgataaagg

aatgttctéa
gatgtatggc
gagtgggaat
tacctgcecttt
cctacctcecce
aacagagact
cagctggcca
fcagctgtct
cttcﬁcftgg
cagggaggtc
agagtatcct
cttgégcaga
tctgtgtgaa
ccagaggcca
tcgettgggg
gattccccag
agctggagaa

ggaatttcca

66

ctgagtgcat
ctgaccacca
ctggctggat
ﬁtcéttcctg
cacc&aaaét
gtagéaactc
agcctaacceqg
ttcagaagac
ggagggtcag
tggagcaaag
ccagcacctt
gggtggggtg
tggacccttc
tagccatctg
catgaatcct
aaégttctgt
agccﬁtgaac

tgcegtctac

gctatgaaca
atacccagga
aacttgccgt
ttccaattct
atccttgtag
agtaattttc
gtctttccce
tatattctgg
acagaaacac
gtggtgggga
ctcttaggca
gttagcttcc
agggtgaaag
gaccccaagce
aagctgtgga
tttccccaca
gaacaatagt
gtctttggac

gcactcaaaa
atgcagggga

caagcaagtg

ggcactattg

tttcattctg
tggcagggag
ctataaaaag
ctggtaagtg
ggaagtggag
atactcctgg
ccagtgggta
gtaaggaaag
cccttcececac
gtggtttgét
ctgcgtactg
ttttcaggtg
tctatcatcg

agggatgacc

tgaatgtaca
gcagaatgat’
tttccdataac
ctatgccctc
gtgtcaggtg
atatgcttat
aattttgatt
atattaatcce
accacagtct
gaggatttgt
tgaagcgegt
tctcttcage
gctcectget
agcctccatce
ggagtgtggg
aagcacccac
tctcatgact



10

15

20

25

30

35

40

45

50

55

2161 gctagagacc
ggcgggggcet
2221 ctctgcctgg
ttcatagatg
2281 ctatgcctcg
aatcttgaca
2341 gaaaaagggt
gtgcagttaa
2401 cttccaggag
aaaaaagcca
2461 tgaagaaagc
cctggacatg
2521 tacctgcaga:
tttgtggaat
2581 gaggttcctc
aaatctatgt
2641 tatcccaccce
ctctgeccceca
2701 cattccttca
aaaaagtcgt
2761 catgaatata
tgggaacagg
2821 gtggtagtat
ccagctacct
2881 gtcttagatg
tgtgggtgtg
2941 tgtgtgtgtg
agcaagagag '
3001 ggaagggggg
gttcagagtc
3061 ctccattaac
cttggggatt
3121 ttgaaaattt
gataaaggaa
3181 taggcaaata
ttcatacgct
3241 gcctatggga
cccaagggct
3301 ggtacaaggg
aaaaaagaag
3361 aaaatgaagg
atgctgtggt
3421 gtggggaatt
tgatgggtaa
3481 aaaggtagga
tgtctataca
3541 tctctgaaat
gaacattcct
3601 ccacggcttc
aagaacactt
3661 gtcctgctta
tctectctett
3721 tttttttttt
agtacaatgg
3781 gcatgatcat
tceccacctcea
3841 gecctctttag
tttaaattat
3901 ttttttgtag
cctggactca
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gagtgtcctc
tcctgggget
gctctcetcetg
gcagacgtct
ttcctecatte
cacaaagagt
ataataaagt
ggtgtggagg
tacctctcac
gccectcatt

gctgatgatt

aagaacaact

tggctcttgg
fctgtgtgtg
agéggctgat

aggataatcc

_ttcctccctc

ggaaaataaa

ttctatgett

aggccagaag
ggaacctttt
ttctgttgte
agctgtcaqa
tgggttgéag
catcgagagt
ctggttttta
tttttttgag
gggctcactg
tagctgggac

agatggaaac

agtatatcag
gccectgggece
agatctttaa
ggttcaaaga
tggtgataaa
agctgagtta
catcaatacc
gagggttgga
aagcctftcc
tcgagcattg
ttatagtggt
gatactgﬁtc
géaccttaga
tgtgtgtgag
tgtgtgtgtg
tcacacctgt
tccactccca
ttagtaaaac
tgtgatcaga
acgagtégtt
gacaagaatg
ctcacttagg
gaatcactaa
ttgigtgcat
ctcgaaaagg
gtaécaaafg
acacaéggtc
tagcctcgaa
tacagcatga

ttgctatgtt

67

ggtgaggagg
agcggtcecte
actctggctt
gttggatatc
gatgggcgtg
ctgggcccag
tcatgcctct
aaacccaaag
tgctttacce
gatttgaggc

tctgaaatgg

tctaagctaa

gtgatégcta

agagagacag

gtgtgatgta

ccacatacct

aactcccaac
ttaagtcaaa’

aaattatcta

cttctctgag
tcaccccaaa
tgctgggaca
accagggtte

cattttgagt

cccaacacct

gcagagtatt
ttgtctgteca
cacéﬁgggct
gccactgccece

gcccaggcta

ggctgggtgt
cctgccaccce
cttcctecte
aacactgatg
gcagéccaca

aggctgggce

'cfcttatgct

gaagaaaaag
ctcacctggce
ttaaggattc
gtcggggatt
étcttagCtt
catagaagtg
acagaaagag
ggtggacaa;
gtagtttgtc
tcéaftaaat’
gaataggtta

aaaaatactt
gtégapépta
ctgéattttc-

gtggtgttag

ttaacttgtc

gacgcactga
caaaa;ggtt
tctectctgte
cgtggactag
caaétéatcc
ttggctaatt

gtctcaaact
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3961 agcgatcctc
cacaccacac
4021 ctggccaaag
ggtgggtgta
4081 tgctttgtgg
tgctgcccac
4141 agtcctccac
taagctgtca
4201 acata

ctaccttgge ctcccaaagt gctgagatta cagtgtgatc

attggagtat ttttattgct attgttgtge

tgggtgggtg

ggacgtgtgt tgttgccaag ggctaaatca gttcctaccc

agctttcctg ctctgtgaag ctaaggatac accccgatga

SEQID NO. 36
NM_002964
Homo sapiens S100 calcium binding protein A8 (calgranulin A) S100A8, mRNA
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1
161
121
181
241
301
361
421

atgtctcttg
gaccgagctg
aaaggggaat

tcctcagtat:

tgatggtgca
ccacaaaaaa

gggccectgg,

aaaaaaaa

SEQID NO. 37

P06702

Calgranulin B/MRP-14

1 mtckmsgler
61 himedldtna

SEQID NO. 38

X06233

Human mRNA for calcium-binding protein in macrophages (RP-14) macrophage migration inhibitory factor (MIF)-re-

lated protein

tcagctgtct
gagaaagcct
ttccatgeceg
atcaggaaaa
gttaacttcc
agccatgaag
acatgtacct

nietiintfh
dkglsfeefi

ttcagaagac
tgaactctat
tctacaggga
agggtgcaga
aggagttcct
aaagccacaa
gcagaataat

qysvklghpd
mlmarltwas

ctggtggggc
catcgacgtc
tgacctgaag
cgtctggttc
cattctggtg
agagtagctg
aaagtcatca

aagtccgtgg
taccacaagt
aaattgctag
aaagagttgg
ataaagatgg
agttactggg
atacctcaaa

gcatcatgtt
actccctgat:
agaccgagtg
atatcaacac
gcgtggcage
cccagaggct
aaaaaaaaaa

tlnggefkel vrkdlqriflk kenknékvie
hekmhegdeg pghhhkpglg egtp:

aaaacactct
cgcagctgga
tggggcaccce
aaaattttct
tggacacaaa
taacctgggc
agccaggcct
gccacggeca

gtgtggctcc
acgcaacata
agacaccctg
caagaaggag
tgcagacaag

ctcccacgag

cggggagggc
cagtcatggt

tcggcetttga
gagaccatca
aaccaggggg
aataagaatg
cagctgagct
aagatgcacg
accccctaag
ggccacggcece

cagagtgcaa
tcaacacctt
aattcaaaga
aaaaggtcat
tcgaggagtt

.agggtgacga

accacagtgg
acagccacce

gacgatgact

ccaccaatac

gctggtgcga
agaacacate
catcatgctg
gggccctgge
ccaagatcac
at

tgcaaaatgt
tctgtgaagce
aaagatctgc
atggaggace
atggcgagge
caccaccata
agtggccacg

SEQID NO. 39

M21064

Human migration inhibitory factor-related protein 14 (MRP14) gene, complete cds

1 atcactgtgg agtaggggaa gggcactcct ggggtggcaa

gggccctgtg

68

ggtgggaggt
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61 ttcccacagt
gggccattcc
121 aagagggctt
ggagcaactg
181 gaggttcgta
aaaacagttg
241 tctcccaagt
aaatgatgct
301 gagagatgct
agaggaaggt
361 atcatcagaa
tgccaagtca
421 gcaaccagct
tcatctacaa

481 tgcaagaggg

ctatgaatct

541 aagaacacaa
ggtgagagct:

601 cagaccatcc
agccgagagg

661 ‘gtcaggcccc
ggctgagtgg

721 tgccagagga

~agggaaatga
781 actaaacaac:

tcacaaaaaa

841 gcagaaggceg

gcagcattag ‘
901 cacactgctc

gtgcccecagt |
‘961 caggagctgc

tgtggctcct

1021 cggetttggt

gattccttct

1081 ttccttccct

ttggttggcc

1141 ctgcctactt

ggcctcctgce

1201 cctcaaatgce

ttgtacatgt

1261 gtgtgacagg

tttgcacttc

1321 ccccactatt

gcattttett.
1381 ctaagtgtcc

atgacttgca

‘1441 aaatgtcgca

caatactctg

1501 tgaagctggg
gtgcgaaaag

1561 atctgcaaaa
gcctcacege
1621 agtttgggtt
gaagatttga

1681 gctcctggag
aggtgctcac ‘
1741 agttacacag
tttgtecggge

1801 cctgttctgg
gaggagacac
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gggcagggag
tgtgcgcagg
gcaggagaag
tataagttcc
agaaacatat
ttgcccttaa
atgtgaébtt

ttgcccacct

ccectcgeea’

ttgttggact

cataggtcct

gcagcaggct

caggttcctg
ctcﬁgtgqac
ac;tgtgaag
ct&taégtgc
aagtgagctg
ggéccaaptt
taaagcttct
tttgcttttt
écatctccca
tc&gtgagtg
caactcttgg
gctggaacgg
gcacccagéc
ttttctcéag
gacgagggag
cccagccceca
gacgacaggg

géagagggat

gtagtgaaag
gctaagccaa
gacacatcaa
tggaaccctt
tcgccectgag
ccaggaacca
gctcaggtcee
qtgagaaccé
fcétaagtat
aaaaggaagg
cagcctgett
cgctcgggga
caaaccagtt
atttcctgece
caatcttccg
cgagcctgea
ccagcttcce
ccttccaaat
ttcaéatttt
ggcactctgt
gttaagtﬁgc
cttagtagga
ttttccatta
aacatagaéa
accctgaacc
gtagggctgg
gatgggagta
agacgcagcg
tcaagaaatt

gtagtggtaa

69

ggaagctggc
gctttctcca
gcccaccagg
gctgggagca
gctctctcac
gaatagctgg
atctcegggt
ttctaacccc
cacagagcca
ggcagactgc
caacctcaaa
gagtagggce
tcaggccagg
ccgccccage
gagacaggge
cagctcfggc
caggcagaag
cctcctecta
éttaggtcat
agatattcta
agcctgtgct
agtgtcaaag
cacagacaga
ccatcatcaa
agggggaatt
actctggcag
tgggctacag
agtéféétgt
gctcaattga

atgggagccce

cggacaggaa
taggcaatgg
aggctaagta
ggatttagaa
tcagactgca
gtccécttcc
gtcagtttct

aaatctcacc
ggcaagcatg
catggggggce

ggggatgggg

ttaggataga

gctgggaatt
ccecttectg
caaagggcaa
aaacactctg
cctgcectgee
gaagccctcee
gttcceetgg
aaaaatcatt
ttctttttat
aagcttgaca
gtgcaagacg
caccttccac
caaagagctg
gtctgaccca
caatcaaggg
tatacagggc
acacctgcta

actattccat
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1861 acagtaaagt
aagtgcctgg
1921 aagaaaatga
ggtgaccagt
1981 tagggtacat
ccgaatgttg
2041 gggagggaag
aagcctcagg
2101 gcgaacttgg
ggtggaaaat
2161 gaatgcataa
ggaggttttt
2221 cccccgcetec
ccaacagcct
2281 ttttgttttc
taagaagggt
2341 ggaacacatg
gggtaggtcc
2401 ccagccctcce
gccttcagag
2461 ttaggggccc
gctgggtggg
2521 gtaggcaaga
atgtgaccce
2581 ‘ctatgcecege
tgctgtggga
2641 aaggaagcag
ctgggtaccc
2701 cacaggttct
caaagtgctg
2761 ggattacaag
atcacaccct
2821 tgaggtcagc
ccacacctag
2881 gtttttctag

-ggtaacctcc

2941 agagggaagg
cagagtggaa
3001 ctggectcta
tgaaaactaa
3061 tgaccctctc
ctagctgtta
3121 aagttgttat
atgaccaggg
3181 caagaccctg
aagtcacagg
3241 gtcatggagg
tccattgtge
3301 gcactcagce
ggcttccttg
3361 tacatttgcc
acacccagct
3421 ctcacagcct
catagaacac
3481 atcatggagg
gttcatcatg
3541 ctgatggcga
cgagggecct
3601 ggccaccacc
tggccaagat
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tgttggccaa
gatagagtgc
gagaagggcce
cccctgagga

ggtggaagac

agagcacatg

aaaaatgatt

ttttcaaatt

.ggtctcagtc

cagtgcccct

tgacagctct

aagggcccag
tfcacécccc
agcthatgg
ggqaggggaé
catgagccac
ggagcacata

tgtttccceg

gaagggaggq.

agtcagatct

taggactggt

aaggaccaaa

gaactcagct
gaataaactg
tatggtcatt
agctggtcgt
tctctccecca
acctggacaé
ggctaacctg

ataagccagg

taaagagcac
gctgtgggca
tctttgagga
tgacacttgg

ttgggggcett

gagagcacct

aggcagttct.

tggggaaagt
tcagttccag
cccteegect
cCgtaqgtgg
cagagaggcc
acctgacatc
atgggctgqa
ttagcgéqgt
ccfgtccgac
ctctgctcte
ttgtattggt
caggggaagg
gaatttgcat
ttcaagtctt
tgaggtgaca
tcctcttcfa

gagagcgttt

tttaatteet

“ttactgtgct

cccgcagaag
aaatgcagac
ggcctcccac

cctecggggag

70

agataaagcc
atggggctgg
ggtaacattt
cacaaagctg
ttctaatcct

gcacagcact

aagaéaaagd

cgggaaacag
tcccggagece
tggtaaggtg
aggéctcagg
gcatcggaaa

ccccaccaga

caggagagtg

gactcagtgc

catctcccct
tgaccctcca
tgaaataagt

agtgaagtgc

gccctcaaté

_cctccaggaa

tttccagget

taaatagaga

ggtatgtgct

aaatccagcc
cc¢agtc8cc
gagaataaga
aagcégétga
gagaagatgc

ggcaccccct

aaatgccaat
gtggggtgga
gagctgagcc
aggagadcct
aagggtctgce
cagégaactg
ctgagcactt
aggcctgecat
agacatcctg
gégaattgca
caggcaggat
aqtatcctcc.
agcaaagcga
ctcg;aftgg
ctqggccpcc)

tttatacttt

tcteceectge

ttcactaatt.

agaggggtag

gtcaagddtg
gataccattc
tactcatgcé
atcaécacéc'
cagtgt@tgé
ccagggtcga
acététégcc
atgaaaaégt
gcttdgagga
acgagggtga

aagaccacag’
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3661

cacagtggcc

actaatcagg

3721

aggccaggcce

caaactgtct

3781

tggctgtggg

tgctctgtgt

3841

gcttcttcca

gacagccctg

3901

tccttatctg

agcaaaacat

3961

gggtctgtgc

tgacttcagg

4021

ccccactgtt

agcctgtcca

4081

gcctgacaaa

atctctaccc

4141

cttgatatgc

tcactgtcta

4201

cacagccctce

gaaactggac

4261

ctagatagtg

aggacagatc

4321

ggtgtgttat

tgccacccta

4381

atcaacggga

SEQID NO. 40
P01833 and Q812Y7
Polymeric-immunoglobulin receptor (precursor)

1
61
121
181
241
301
361
421
481
541
601
661
721

mllfvltcll
rggcitliss
fdvslevsqg
gyvnpnytgr
epelvyedlr
padkdgsfsv
gvagssvavl

ngtftvilng’

pchfpckfss
wywegvkggh
dprlfaeeka
ararhrknvd
sttetkepkk

SEQID NO. 41
NM_002644

acggccacgg
accctgectce
gctaggggct
cctcttcetece
tgactcagcece
tgggcccectt
cagatcccag
tggcccttgt
ctgctaccte
tctectectect
ccatgtctgg
ctcacatttg

gtgctcacac

avfpaistks

egyvsskyag

pgllrdtkvy.

irldiggtgq

gsvtfhcalg
vitglrkeda
cpynrkesks

ltsrdagfyw

yekywckwnn
fygetaavyv
vadtrdgadg
rvsirsyrtd
akrsskeeae
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ccacagtcat
tacccaacca
ggggcaaata
aaccctgect
ccctcattca

ggctcacctce

gctccctgec

cactgtacac
accaaccagc
aacagaattc
ggaggaatat
atcagagagc

aagtgggagt

pifgpeevns
ranltnfpen
tvdlgrtvti
1l1fsvvingl
pevanvakfl
grylcgahsd
ikywclwega
cltrigdtlwr
tgcgalpsqd
aveerkaags
srasvdsgss
ismsdfensr
maykdfllgs

ggtggccacg
gggcceeggg
agtctcttcc
tcccagégct
gtattaacaa
cctgaccatg
cCatctcaga
tgtégaaagc
cccaagectg
tattcctctg
ggcaccaggc
atgatctctc

ctgagagctt

vegnsvsitc
gtfvvniaql
ncpfktenaq

rlsdagqgylc’

crgssgencd
gqlgegspiq
gngrcpllvd
ttveikiieg
egpskafvnc
rdvslakada

‘eeqggssral

efgandnmga
stvaaeaqdg

Homo sapiens polymeric immunoglobulin receptor (PIGR), mRNA

gccacaggcee
gctgﬁtatgt
tccaagtcag
ctggcattta
aatgagaagc
tccteaccte
caccctgtcec
aaaaaggcat
tc€tcac;ca
aaagtcttca
agtggaaaca
ttaacagacc

agccctatge

yypptsvnrh
sqddsgrykc
krkslykqig .
gagddsnsnk
vvvntlgkra.
awglfvnees
segwvkaqgye
epnlkvpgnv
densrilvslt
apdekvldsg
vstivplglv
ssitqgetslg
pqea

cecaccetgg

trkywcrqgga
glginsrgls
lypvlvidss
knadlqvlkp
pafegrilln
tiprsptvvk
grlslleepg
tavlgetlkv
Inlvtradeg
freienkaiq
lavgavavgv
gkeefvatte

1 agagtttcag ttttggcagc agcgtccagt gccctgecag tagctectag
agaggcaggg
61 gttaccaact ggccagcagg ctgtgtccct gaagtcagat caacgggagal.
gaaggaagtg
121 gctaaaacat tgcacaggag aagtcggcct gagtggtgcg gcgctcggga
cccaccagcea

181 atgectgctct tcgtgctcac ctgcetgetg gcqgtcttcc cagccatctc
cacgaagagt

7
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241 cccatatttg
catcacgtgc

301 tactacccac
gcagggagct

361 agaggtggct
atatgcaggc

421 agggctaacc
tgcccagcetg

481 agccaggatg
aggcectgtec

541 tttgatgtca
taaagtctac

601 acagtggacc
gaatgctcaa

661 aagaggaagt
cgactccagt

721 ggttatgtaa
tactggccag

781 ttactgttca
gtatctctge ,
841 caggctgggg
gctaaagccc

901 gagcccgagce
tgccctggge

961 cctgaggtgg
aaactgtgac '
1021 gtggtcgtca
cctgctcaac
1081 . ccccaggaca
ggaggatgca

1141 gggcgctacc
gecctatccag

1201 gcctggcaac
tgtggtgaag

1261 ggggtggcag
aagcaaaagc

"1321 atcaagtact

gctggtggac
1381 agcgaggggt
ggagccaggce
1441 aacggcacct
cttctactgg
1501 tgtctgacca
tatcgaagga
1561 gaaccaaacc
tctcaaggtce
1621 ccctgtcact
gtggaataac
1681 acgggctgcece:
cgtgaactgt
1741 gacgagaaca
tgatgagggc
1801 tggtactggt
cgtctatgtg
1861 gcagttgaag
ggcagacgct
1921 gctcctgatg
agccattcag
1981 gatcccaggce

agccgatggyg
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gtcccgagga
ccacctctgt
gcataaccct
tcaccaactt
actccgggceg
gcctggaggt
tgggcagaac
ccttgtacaa
atcccaacta
gcgttgteat
atgattccaa
tggtttatga
caaacgtgge
acaccctggg
aggatggctc
tgtgtggagc
tcttcgtcaa
gaggctctgt
ggtgtctctg
gggttaaggc
tcactgtcat
acggcgatac
tcaaggtacc

ttccatgcaa

aggcccetgee

gccggettgt
gtggagtgaa
agaggaaggc
agaéggtgct

tttttgcaga

ggtgaatagt
caaccggcac
catctcctcg
cccggagaac
ctacaagtgt
cagccagggt
ggtgaccatc
gcagataggc
tacaggaaga

caaccaactc

tagtaataag

agacctgagg
caaatttctg
gaagagggee
attcagtgtg
céattcggat
tgaggagtcc
ggcggtgc?c
ggaaggggcc

ccagtacgag

cctcaaccag

tctetggagg
agggaatgtc
attctcctég
cagccaagac
ctccctgacce
gqégggccac
agcggggtdc
agactctgét

ggaaaaggcq

72

gtggaaggta
acccggaagt
gagggctacg
ggcacatttg
ggcctgggea
cctgggcetec
aactgccett
ctgtaccctg
atacgccttg
aggctcagcg
aagaatgctg
ggctéagtga
tgccgacaga
ccagccttﬁg
gtgatcacag
ggtcagctgc

acgattcccc

tgcccctaca

cagaaﬁqécc
ggccgectcect
ctcaccagcec
accaccgtgg
acggétgtgc
tacgagaaat
gaﬁggcccca
ctgaécctgg
ttctatggag
cgcgatgtca
tttcégééga

gtggcégata

actcagtgtc
actggtgccg
tctccagcaa
tggtgaacat
tcaatagccg
taaatgacac
tcaaéactga
tgctggtcat
atattcaggg
atgctgggca
acctccaagt
ccttccactyg
gcagtgggga
agggcaggat

gcctgaggaa -

-aggaadgctc

gcagccccac

acégtaégga

‘getgeccect

qcctgcﬁgga:.
gggacgecgyg
agatéaaéat
tgggagagac
acfggtgcaa
géaaggcctt
tgéccagggé
agactgcagcf.
gcctagééaa
ttgagaacaa

caagagatca
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2041 agcagagcat
cagagcgctg

2101 gtctccacce
tgtgggggtyg

2161 gccagagccc
caggacagac

2221 attagcatgt
catgggagcc

2281 tcttcgatca
caccactgag

2341 agcaccacag
ggaagccgag

2401 atggcctaca
ccaggacggc

2461 ccccaggaag
tcaccttcag

2521 aatcatgtcg
ctaacacctg

2581 cctaggtttt
acatcaaagc

2641 ctggcctaat
ttgcaacttce

2701 tttctgttga
tcccttgaag |
2761 gaagagggac
cgccectctg’
2821 cacccttatce
cctcecgtece

2881 ttcccctcett
agadattcagg

2941 tgctttgcta
ttctgaggac

3001 accagtgaaa
cttaactttt

3061 caccaggggt
cgagtcctaa

3121 ggccttaggg
acattcttac

3181 catttcacac
tttcttrttt

"3241 ttttttgaga

caatctcggce

3301 tcactgecaac
cccaagtagce |
3361 tgggactaca
gtagagacag

3421 ggtttcaccg
gcctgcctect
3481 gcctcccaaa
ttttttettt

3541 tctttttttt
gacacaatct

3601 cggctcactg

-gectctcaag.
‘3661 tagctgggac

ttttttettt
3721 tttgtagaga

. ggcctcaagt

3781 gatctgecge
actgagcctg
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ctgtggattc
tggtgccect
ggcacaggaa
cagacttcga

ctcaggagac

‘agaccaaaga

aagacttcct
cctagacggt
atcctggggce
tcctactgtc
tgttcctatt

gagaacctca

cggcagctct
gggectggtg
gaacgtcgac
gaactccagg
atccctcgga
acccaagaag
gqtécagtcc
gtcgcegecet
cctcagctce
ctcagaggcg
ggggatgagg

ggtacggaga

cagggtggga gagctgattg

atgggatgtc
ctﬁctttgct
gétgctg;ga_
gaagccaﬁag
gctcacctcet
gtcatgtatg
ataagéaaat
cggagtctcf
ctccgcctcé
ggcgcctgcc
tgttagccag
gtgctgggat
gagacaaagt
aaacctétgc
tacaga£gtg
cagggtttcg

ctcagcttet

aacégaattt
tccatcaaaa
caggtatgcc
éﬁcttcttgg
gccectattyg
atgagcatac
tgaggtttgg
cactgtcgcec
caggttgaca
agcacgcctg
gatggtctcg
tacaggcegtg
ctcactgtgt
cttccaggtt
ggccaccatg
ccatgttgac

caaagtactg

73

gaggaacaag
ctggcagtgg
cgagtttcaa
gaatttggag
ggaaaagaag
gcaaaaaggt
agcaccgtgg
gctccctgea
tgggga;;cc
tgctggtecc
gtggcatgag
agaatagagg
cagaaéggag
ttccctecac
gatgtatttg
accaacactg
cgtatttata
ggagaggtca

acacaggtaa

aagagtgaag

caggctggag

ccattctcct
gctaattt?t
atctcctgac
agccaccgcg

cacccagact

caagctattc

tctggctaat
gagactggtc

ggattatata

gtggaagctc
gagcégtggc
tcagaagcta
ccaatgacaa
agtttgttge
catccaagga
ccgccgagge
cccatgacaa
actcccetget
ctccteagtg
gaggtcccac
tcctcatggg
agacgtgcag
tccatcecte
aattcatact
étcacagcct
ctcactgagt
taaaatgtct
ttataaaccc
cgtttttett
tgcagtggcg
géctcaccct
tgtattttta
ctcgtgatcc
tcecggectet
ggaatgcagt

tcatgcctcea

tttttttttt

tcgaactcct

ggcatgagec
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3841 gccctgaagce
catctcctgt
3901 cctgggccag
cagttttaga
3961 ataaggagga
aggccgcacce
4021 atttctgtca
aacccctgat

4081 gtttgaagag

agagaggggc
4141 tgctctccag
cttcaaccag
4201 cctacaagct
aaagactgtg
4261 attgcc

gtttttctca
ggatctctct
ggagggagaa
ctcacatgga
ttccaagttg
aaagctaaaa

ggcacttgct
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aaggccctca
acaagagccc
gagaaaatgt
cccaagaﬁaa
aagggaaaca
ﬁttaatttct

aacaaatcag

gtgagataaa
ctgccectet
aaaggaggga
aagaatggcc
aagaagtgtt
tttttectct

aaatatgaca

ttagatttgg
gttggaggca
gatctttccce
aaaccctcac
tgatggtgcee
gagttctgta

attaatgatt

SEQID NO. 42
P30086 - Homo sapiens
Phosphatidylethanolamine binding protein (PEBP)

1 mpvdlskwsg plslgevdeq pghplhvtya gaavdelgkv ltptqvknrp tsiswdglds

61 gklytlvltd pdapsrkdpk yrewhhflvv nmkgndissg tvlsdyvgsg ppkgtglhry
121 vwlvyeqgdrp lkcdepilsn rsgdhrgkfk vasfrkkyel rapvagtcyq aewddyvpkl
181 yeqlsgk

SEQID NO. 43
NM_002567
Homo sapiens prostatic binding protein (PBP), mRNA
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1 tgggngcgg
tcececgageca®
61 . gtgtgctgag
gcactcccg
121 gctgcacgcet
ccgggccctt ‘
181 gagcctgcaa
acgccgggge '
241 ggcggtggac
gacccaccag
301 catttcgtgg
cagacccgga.
361 tgctcccage
tggtcaacat
421 gaagggcaat
cggggcctce
481 caagggcaca
ggccgctaaa
541 gtgtgacgag
tcaaggtggce
601 gtccttccgt
accaggccga '
661 gtgggatgac
gggttagctt
721 ggggacctga
ttgcatgtat
<781 aatagatttc
gtcagatggt

ctgaggcgeg
ctctecgegt
ctgctfégcc
gaagtggacé
gagctggééa
gatgétcttg
aggaaggatc
gacatcagcév
ggcctecace
cccatcctcea
aaaéagtatg_
tatgtgccca
actgtéétgg

tectcttect

tgctetegeg

Mcgéctctgtc_

tcgccatgece

agcagccgca

aagtgctgac

.attcagggaa

ccaaatacag

‘gtggcacagt

gctatgtétg
gcaaccgatc
agctcagggce
éactgtacga
aggccccaag

gcéccccttg

74

tggtcgctég
gcCCéégcct
ggtggaéﬁtc
gcacccgcetg
gcccacccég
gctétacacc
agaatggcat
cctctpcgat
gctggtttac
tégagaccac
cccggtggct
gcagcﬁgtct
ccatgttcce

gcatgggtga

gtctécgtbt
ggcetacege
agcaagtggt
éatgtcacct,
gttaégaata
ftggtcctga

catttcctgg.

tatgtgggdt'

gagcaggaca -
cgtggcaaat
ggcacgtgtt
gggaagtagé
cégttéégtgv

gacctgaéca
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841 agttgagggt
actctgattt

901 atgttttgat
atggggtcat

961 caaattatta
ggggggaaaa

1021 agaccaggtc
gtttaaaaaa

1081 aaaaaaaaaa
gaatggtaca

1141 caatgtgatt
ttgaggctaa

1201 cctccaacac
ctggtcccett

1261 taaagagcaa
gggacatggc

1321 aatctagacc
tctgtgtttt

1381 ttaaattgat
gaatgttgca

1441 ttaattgtgc
gaaaaaaaaa

1501 aaaaaaa

SEQID NO. 44
P39687 - Homo sapiens
Acidic leucine-rich nuclear phosphoprotein 32 family member A

1

61
121
181
241

memgrrihle
pklnklkkle
fncevtnlnd
edagvvedee
pedegeddd

SEQID NO. 45
NM_006305
Homo sapiens acidic (leucine-rich) nuclear phosphoprotein 32 family, member A (ANP32A), mRNA

lrnrtpsdvk
lsdnrvsggl
yrenvfkllp
dedeeeegee
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gacttttcct
caaatttgaa
atctgaaaat
tacagtgata
aaaaagattg
ttatggtgat
agtgcatctc
tcctggaaga
ggtagcagceg
cgttcttcat

tgtttgcttg

gctgcctgge
cttcattttg
agcaacccag
gagcaaagca
gttgcctctg
gtcactcacc
agatgcctca
agcaggaggg
ctcgcetgaca

gggggtaaga

tagttgaata

ctttataatt
gggggtattt
aatgtaaaaa
tcaaagaatc
cctttgtgat
tagacaacca
gtaggcatca
agggtggcett
gcttgggagg
aaagctggtc

aaaatagaaa

elvldnsrsn egklegltde feeleflsti
evlaekcpnl thlnlsgnki kdlstieplk
qltyldgydr ddkeapdsda egyvegldde
edvsgeeeed eegyndgevd deedeeelge

ttactcactc
tggtactgtg
agaaaaaact
tttaagggag
cctgagtcca
gaggctggcea
gtatgtcact
tgctgttgtt
aaacctgaga
tggagttgét

cctgaatgaa

nvgltsianl
klenlksldl
eededeeeyd
eerggkrkre

1 cgggtgctgg
cctaaaacgc
61 gcggccegtgg
tctgcagaga
121 gagagcgcga
acaggacgce
181 ctctgatgtg
aactcgaagg ‘
241 cctcacagat
gcctcacctce
301 aatcgcaaac
ataacagagt
361 ctcagggggc
taaatttaag
421 tggcaacaaa
aaaacctcaa
481 gagcttagac
aaaatgtgtt

gggctcgaga
gttcggggtt
gagatggaga
aaagaacttg
gaatttgaag
ttaccaaagt
ctggaagtat
attaaagacc

cttttcaatt

accgagcgga
tattgattga
tgggcagacg
tcctggacaa
aactggaatt
taaacaaact
tggcagaaaa
tcagcacaat

gcgaggtaac

75

gctggttgag
attccgecgg
gattcattta
cagtcggtcg
cttaadgtaca
taagaagctt
gtgtcegaac
agagccactg

caacctgaac

ccttcaaagt
cgcgggagcce
gagctgcgga
aatgaaggca
atcaacgtag
gaactaagcg
ctcacgcatc
aaaaagttag

gactaccgag



10

15

20

25

30

35

40

45

50

55

541 caagctcctc
aggaggccece

601 tgactcggat
atgaggatga

661 ggaggagtat
atgaggagga

721 ggaaggtgaa
gttataacga

781 tggagaggta
ggggtcagaa

841 gcgaaaacga
aacctatttt

901 gaaaaattcc
cecceccteca

961 atcctgccce
acgagagggg

1021 aagagtgtac

ccgcaactca
gctgagggcet
gatgaagatg
gaggaggacg
gatgacgagg
gaacctgaag
tattgtgatt
ctgaaactta

tgggggttge
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catatctcga
acgtggaggg
ctcaggtagt
tgagtggaga
aagatgaaga
atgagggaga
tgaétgtttt
tttttttetg

gg99999aggg

cggctatgac
cctggatgat
ggaagacgag
ggaggaggag
agagcttggt
agatgatgac
tacccatatc

attgtaacgt

atggcgggtg

cgggacgaca
gaggaggagg
gaggacgagg
gétgaagaag
gaagaagaaa
taagtggéat
ccctcteecc
tgctgtggga

ggggtggaat

| 541

aaaatactat

1081 ttttactgecc

SEQ ID NO. 46

P17066 - Homo sapiens
Heat shock 70kDa protein

1 mgaprelavg
‘61 aalnphntvf
121 issmvlskmk
181 aaiaygldrr
241 nhfmeefrrk
301 rarfeelcsd
361 lnksinpdea
421 tiptkqgtqtf
481 didangilsv
knsleahvfh
601 leqicrpifs
SEQID NO. 47
NM_002155

idlgttyscv

dakrligrk£

etaeaylggp
gagernvlif
hgkdlsgnkr
lfrstlepve
vaygaavgaa
ttysdngpgv
tatdrstgka
vkgslgeesl
rlyggpgvpg

actctttaaa

gvfqggrvei
adttvgsdmk

vkhavitvpa

dlgggtfdvs
alrrlrtace
kalrdakldk
vimgdkcekv
fiqvyegera

nkititndkg

rdkipeedrr
gsscgtgarqg

aaaaaaaaaa

landggnrtt
hwpfrvvseg
yfndsqgrgat
vlsidagvfe
rakrtlssst

-agihdvvlvg

qgdlllldvap
mtkdnnllgr
rlskeeverm
kmgdkcrevl

‘'gdpstgpiie

Homo sapiens heat shock 70kDa protein 6 (HSP70B’) (HSPAG), mRNA.

1 agagccagcc

agaaccttcc ccgcatttct

aaaaaaaaaa

‘psyvaftdte

gkpkvrveyr
kdagaiagln
vkatagdthl
gatleidslf
gstripkvak
Y¥slgletagg

felsgippap.

vheaegykae
awlehnqglae
evd

aaaaaaaaéa -aaaaaa

rlvgdaaksg
gedktfypee
vliriinepta

‘ggedfdnrlv

egvdfytsit
llgdffngke
vmttligrna
rgvpgievtf
deagrdrvaa.
keeyehgkre

tgagtcagag
61 gcgggctgge
' gcecgaacct
121 tctccegggg
gggcgagagyg
181 ctctcaactg
ttcgcggcegg
241 cgggggtcgg
gagcagatce
301 gagccegggcet
ccectcgacg
361 gcggagcggce
gccatgcagg
. 421 ccccacggga
gtgggcgtgt

cggaggagct
étggcgtagc
tcagcgcege
ggcgggaagyg

gtgaggcgcea

‘ggctgcagag

agcagcctcce

gctcgeggtyg

cgccecagect
gccgegecac
tgcgggaagg
aaaggataaa
aaaccgcagg
gtggcctcca

ggcatcgacc

76

cgcggeteat .

céggctgagt
tgcggaaagg
aagcccgtgg
gagagcctcea
gcatccgaca

tgggcaccac

ttcagcagcce
gceccgatcet
caécccggg;
ttcgcgaaag
aagcggagqt

ctgctgageg

agaagctfca

ctactcgtgce
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481 ttcagcaggg
acgcccagcect

541 acgtggcctt
caggcggcce

601 tgaaccccca
ttcgcggaca

661 ccacggtgca
ggcggcaage

721 ccaaggtgcg
gagatctcgt

781 ccatggtgct
cccgtgaagce _
841 acgcagtgat
accaaggacg

901 cgggggccat
gcagctgecea

961 tcgcctatgg
tttgacctgg

1021 gtgggggcac
gaggtgaaag

1081 ccactgctgg
gtgaaccact .
1141 tcatggaaga
cgtgccctge

1201 gcaggctgcg
acccaggcca

1261 ccctggagat
actecgtgceccc

1321 gctttgagga
gagaaggcce .
1381 tgcgggatgc
gggggctcca

.1441 ctcgcatccc

gagctgaaca

1501 agagcatcaa
gccgtgttga )
1561 tgggggacaa
ccecctgtete

1621 tggggctgga
gccactatcc

1681 ccaccaagca
gtcttcatcc

1741 aggtgtatga
cgttttgaac

1801 tcagtggcat
tttgacattg

1861 atgctaatgg-
gctaacaaga ‘
1921 tcaccatcac
atggttcatg

1981 aagccgagca
gccaaaaact

2041 cgctggaggce
cttagggaca ,
2101 agattcecga
cttgectgge

2161 tggagcacaa
gagctggagce

2221 aaatctgtcg
gggggcagca
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ccgecgtggag
caccgacacce

caacaccgtg

gtcggacatg,

cgtatgctac
gagcaagatg
ééccgtgccc
cgcggggete
gctggaccgg
cttcgatgtg
agatacccac
attécggcgg
cacagcctgt
agactcécﬁg
a;tgtgctca
caagctggac
caaggtgéag
ccc;gatggg

atgtgagaaa

'gaéagcaggt

gacccagact

gggtgagagg

ccctceectgee
catcctgagc
caatgacaag
gtacaaggct
ccatgtcttc
agaggacagg
ccagctggcea

cccecatcettce

atcctggcca
gagcggctgg
ttcgatgcca
aagcactggc
¢gcggggagg
aaggagacgg
QCctatttca
aécgtgttgc
€ggggcgegg
tcggttctct
ctgggaggag

aagcatggga

-gagcgcgceca

ttcgagggcg
gacctcttcc
aagécccaga
aagttgctgé
gctgtgécqt_
gtgcaggatc
ggggtgatga
ttcaccacct
gccatgacca

ccacgtggag

gtgacagcca

ggccggetga
gaggatgagg
catgtgaaag
cgcaaaatgce
gagaaggagg

tccaggctcet

77

acgaccaggg
tcggggacge
agcggctgat
ccttcegggt
acaagaégtt
ccgaggegta
atgactcgca
ggatcatcaa
gagagcgcaa
ccattgacgc
aggacttcga
aggacétgag
agcgcaccct

tggacttcta

gcagcaccct

ﬁtcatgacgt
aggacttctt
atggggctge
tcctgctgct
ccacéctgat
actcggacaa
aggacaacaa

tccececcagat

'ctgacaggaq

gcaaggagga
cccagaggga
gttctttgeca
aégacaagtg
agtatgagca

atggggggce

caaccgcacc
ggccaagagc
cgggcgcaag
ggtgagcgag
ctaccccgag
cctgggccag
gcgécéégcc'
téagtgcaqg
cgtgctcatt
tggtgtcttt
caaccggctc.
cgggaacaag
gtcctecage
cacgtccatc
ggageeggty
cgtcctggtg
caacggcaag
tgtdcag@cg
ééatdﬁégct
ccagaggaac

ccagcctggg

‘cctgctgggyg

agagqtgacc
cacaggtaag
ggtggagagg
cagagtggct
agaggaaaéc
tcgggaagtc
tcagaagagg

tggtgtqcct
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2281 gttgtggcac
gaggaggttg

2341 attgaatggc
tgggccttet

2401 agactgtctt
ctagaacttt"
2461 cttcccagga
tcctettetg |
2521 cttcaaataa
ttgetttcac

2581 ctatattttg
atatagttat

2641 agacctaaat

SEQID NO. 48

X51757
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tcaagccege
ccttégtgat
ctatgatcct
taactgaagt
aaagtcatta
tgtactttgt

aadaaaaadaa

Human heat-shock protein HSP70B gene

-1 cccgggeggg
ggaaaggttc
61 gcgaaagttc
ccegtggaag
121 cggagctgag
agcctcactg
181 ctgagcgcce
tccgacaaga
241 agcttcagcce
gcaccaccta.
301 ctcgtgcgtg
accagggcaa
361 ccgcaccacg
gggacgcgge
421 caagagccag
ggctgatcgg
481 gcgcaagttc
tccgggtagt

541 gagcgagggc

agacgttcta .

601 ccccgaggag
aggcgtacct

661 gggccagccc
actcgcageg '

721 ccaggccacc

- tcatcaatga

- 781 gcccacggea
agcgcaacgt o
841 gctcattttt
ttgacgctgg
901 tgtctttgag
acttcgacaa
961 ccggctcgtg
acctgagcgg
1021 gaacaagcgt
gcaccctgtce
1081 ctccagcacc

.acttctacac

1141 gtccatcact
gcaccctgga

cgagaggctc
gcggcggcgg
cagatcégag
ctcgacggceg

atgcaggccc

ggcgtgtttc

éccaéctacg
gcggecctga
écggacacéa
ggcaagcéca
.atétcgtcca
gtgaagcgég
aaggaégégg
gctgccatcg
gacctgggtg
gtgaaagcca
aaccacttcé
gccctcggc;
caggccacec

cgtgcceget

cagggggacc
aagtcagctg
gcccttcaga
cttttgactt
atttattaaa
técttécatg

aaaa

tcaactgggce
9g99tcgggty
CCQQQCtggC
gaégggcagc
cacgggagct
agcagggceg
tggc;tt;ac
acccccacaa
cggtgcagté
aggtgccggt
tggtg;tgég
éagtgatcac
gggccatcéc
éctatgggét
ggggcacctt
ctgctggaga
tggaagaatt
ggctgcgcecac
tggagataga

ttgagéaact

78

ccagcaccgg

tgactgtcag
gatgaacttt
tttgggégga
acttgtgtgg

tatgaatttt

‘

gggaaggtgc
aggcgcaaaa
tgcagagaca
agcctccgtg
cgcggtggge

cgtggagatc

_cgacaccgag

caccgtgttc
ggacatgaag
atcgtéccgc
caaéatgaag

cgtgcccgec

ggggctcaac

ggaccggcgg
cgatétgfcg
tacccacctg
ccggceggaag
agcctgtgag
ctcectgtte

gtgctcagéc

ccccatcatt
ggctatgcta
ccctccaaag
gggcggttca
cactttaaca

gttatgtaaa

gggaaggtge
ggataaaaag

ccgcagggag

.gcctccagca

atcéacctgg
ctggccaacyg
cggctggtceg
gétgééaagc

cactggccét'

.ggggaggaca

gagacggccg

tatttcaatg
étgttgcgga
ggcgegggag
gttctctcca
ggaggagagg

catgggaagg
égcgécaagc
gagggcgtgé

ctecttececgea
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atgacgtcgt

1261 cctggtgggg
acttcttcaa

1321 cggcaaggag
gggctgectgt

1381 gcaggcggcce
tgctgctgga

1441 tgtggctccc
cgctgatcca

1501 gaggaacgcc
cggacaacca

1561 gecectggggte
acaacaacct
1621 gctggggcegt
cccagataga

1681 ggtgaccttt
acaggagcac

1741 aggtaaggct
aggaggaggt

1801 ggagaggatg
agagggacag

. 1861 agtggctgee

ctttgcaaga
1921 ggaaagcctt
acaagtgtcg
1981 ggaagtcctt
atgagcatca
2041 gaagagggag
gggggcctgg
2101 tgtccctggg
gcaccggccece
2161 catcattgag
ctgtcagggc
2221 tatgctatgg
gaactttcce
2281 tccaaagcta
gcggggaqgyg
2341 cggttcatcce
tgtgtggcac
2401 tttaacattg
gaattttgtt
2461 atgtaaaata

aaggccctgc
ggctccactc
ctgaacaaga
gtgttgatgg
ctgtctctgg
actatcccca
tfcatccagg
tttgaactca
gacattgatg
aacaagatca
gttcatgaag
aaaaactcgc

agggacaaga

'gcctggctgyg

étggagcaaa
ggcagcagtt
géggttgatt
gccttctaga
gaactttctt
tcttectgett
ctttcaccta

tagttataga
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gggatgccaa
gcatccccaa
gcatcaaccc
gggacaaatg
ggctggagac
ccaagcagac
tgtatgaggg
gtggcatcce
ctaatggcat
ccatcaccaa

ccgagcagta

‘tggaggcceca

ttccegaaga
agcaéaacca
tctgtcgccd
gtggcactca
gaatggccct
ctgtéttcta
cccaggataa
caaataaaaa
tattttgtgt

cctaaataag-

gctggacaag
ggtgcagaag
tgatgaggét
tgagaaagtg
agcaggtggg
ccagactttc
tgagagggcc
tcctgecceca
cctgagegtg
tgacaagggc
caaggctgag
tgtcttccat
ggacaggcge
gctggcagag
catéttcgcc
agccégccég
ﬁcgtgataag
téétéétgcc
ctgaagtctf
gtcat£aat£
actttgttac

ct

gcccagattce
ttgctgcagg
gtggcctatg
caggatctcc
gtgatgacca
accacctact
atgaccaagg
cgtggagtcc
acagccactg
cggctgagca
gatgaggccce
gtgaaéggtt‘
aaaaﬁgcaag
aaggaggagt
éggctctatg~
ggggacccca
tcagctgtga

cttcagagat

ttgacttttt

tattaaaact

ttgcatgtat

SEQID NO. 49
P14174
macrophage migration inhibitory factor - Homo Sapiens

1 mpmfivntnv prasvpdgfl seltgqlaqa tgkppqyiav hvvpdqlmaf ggssepcalc
61 slhsigkigg aqnrsyskll cgllaerlri spdrvyinyy dmnaanvgwn nstfa

SEQID NO. 50
NM_002415 - Homo Sapiens
Homo sapiens macrophage migration inhibitory factor (glycosylation-inhibiting factor) (MIF), mRNA

1 accacagtgg tgtccgagaa gtcaggcacg tagctcagcg geggccgegg cgcegtgegtce

79
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61
121
181
241
301
361
421
481
541

tgtgcctctg
caacgtgecce
gcaggccacce
ggccttcgge
c¢ggcggcegeg
gcgcatcagc
ctggaacaac
acccgggaac
gaaataaacg

SEQ ID NO. 51

L19686

cgcgggtcte
cgcgectceeg
ggcaagcccee
ggctccagcg
cagaaccgct
ccggacaggg
tccaccttcecg
ccgecgcacg
gtttagagac
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ctggteccttce
tgccggacgg
cccagtacat
agccgtgcge
cctacagcaa
tctacatcaa
cctaagagcc
ctgtgttcta
t

tgccatcatg
gttecctctcee
cgcggtgcac
gctctgcage
gctgectgtge
ctattacgac
gcagggacce
ggcccgececa

ccgatgttca
gagctcaccc
gtggtccegg
ctgcacagca
ggcctgetgg
atgaacgcgg
acgctgtctg
ccccaacctt

Homo sapiens macrophage migration inhibitory factor (MIF) gene, complete cds

tegtaaacac
agcagctggce
accagctcat
tcggcaagat
ccgagcgcect
ccaatgtggg
cgctggctec
ctggtgggga

1 ctgcaggaac caatacccat aggctatttg

tcccagctygg
61 aggctggctg
tcacatggcc
121 ttcactgaga
cctcecctgga
181 aatctctgag
gctatgtcat
241 ggcttatctt
ttagtcaatg
301 tctcttgata
tggaaaagac
361 atttaagaaa
gactagggtg
421 tggcttcect
gagcacgttt
481 gaaccactga
gcatcctatc
541 ctctttaaag
gggcagctcce
601 cctctcacct
acgcatgcgg
661 gactggagcc
cagtgcgtge
721 agtggaatga
ggttcaccgc
781 cgcatcccca
tagtgaaagg
841 actaagaaag
agtggagaac

901 aggttggagc

gagtcgccca

961 gggtcctgcc
cggggcggag
1021 ccgcagcectce
gcgggaccac
1081 agtggtgtcc
gcgtetgtge
1141 ctetgcgegg
aacaccaacg
1201 tgcccegege
ctggcgeagg
1261 ccaccggcaa
tgcccaccgg

gtgccacgag
ctggtatatg
gacctggcct
ctttcaccca
tgcctggcac
ttcaccaagg
gaggagctga
acctgctctg
agcaggggtt
gccgecatgac
cttgaggaca
actgggctte
ccececeggceac
acccgaggceg
ggtgcgccgg
CtQnggggt
gc€gggggcgyg
gagaagtcag
gtctectggt
ctccgtgecg

gccceeecag

ggtcccacag
gattgcacct
gtgatccagt
ttcattcatt
ctgctagatg
gctctatgag
agttgcccag
gacctcgcecct
cagggaagtt
tacccegeee

tgtggcccaa

atctctggaa’

agcgcctcct
aggccggaac
gcttagcgge
cgagccgagg
ggccfggcgc
gcacgtagct
ccﬁtctgcca
gacgggttcc

gtttgcecggg

80

tataaatggg
gcatgggtgt
atcagagacc
tgctgccttg
cattcattca
gtcccecgagt
aggccaﬁaca
aggcccagag
ccttcetteg
ccctggatgg
catctcaaac
agacaggagg
gggtaagggg
ggcgactaac
aggccgattt
ggttgctgga
caggcggtga
cggcggtggce
cageggeggce
tcatgcecgat

tctecgagcet

aggggacagg

ccatggggcc
ccftcctata
aaggacagga
tcectcecttect
ttcagcagta
ttaccattag
cggtggacct
aaggggagct
gtgecctecca
tgattcgcag
acacaagctc
tacaggggct
ccatcttcecg
atcggtgact
ctagccgcca
ggaacgggcg
cttecccact
gtcacaaaag
cgcggcegegt
gttcatcgta

cacccagcag

a4agagggggyg
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g99999c9g9499
1381 cggggggagyg
aggtcgctgg
1441 ggcgggctga
ccggaccagce
1501 tcatggcctt
agcatcggca
1561 agatcggcegg
ctggccgage

- 1621 gcctgcgcat
.9999cggcgg

1681 cgegcggeca
cccgcagggt

1741 ctacatcaac
ccaccttege

1801 ctaagagccg
cgccgcacge

1861 tgtgttctag
tttagagact
1921 aggagtgcct
ggacattggg

1981 gagcgaggtc
ctcctcgaac

2041 ctgctgttcg
agaggagccce

2101 cagtgtcttt
tctgécctgg
2161 gctgcag

SEQ ID NO. 52

P31949

Calgizzarin - Homo sapiens

1 makissptet erciesliav fgkyagkdgy nytlsktefl sfmntelaaf tkngkdpgvl 61 drmmkkldtn sdgqldfsef Inligglama chdsflkavp

sgkrt

SEQID NO. 53
NM_005620 and D38583 - Homo sapiens
Homo sapiens S100 calcium binding protein A11 (calgizzarin)(S100A11), mRNA

1

61
121
181
241
301
361
421
481
541
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ccgegetggg
acggtggctc
ccgcgecectt
cggcggctcce
cgcgcagaac
cagcccggac
ggcccgggac
tattacgaca
cagggaccca
gcccgcccac
cggggttcct
gggaaacggg
ggagcccttt

ccattctatg

agctggggag
gggcccgaag
tcctecgecagt
agcgagccgt

cgétcctaca

aggtacgecgg

tgagccaccc
tgaacgcgge
cgetgtetge
cccaacctte

tggcttgcgg

gttgggggeg

tgtccagect

gcgtacgaag’

gcgactcctg
tggacgttceg
acatcgcggt
gcgcgetcetg
gcaagctget
agtegeggag
gctqagfécg
caatgtggge
gétggctcca
tggtggggag
gaggaattgg

ggggtcaggg

gtécctécta

ggatgaggag

aacggagcetg
gggcecgacy
gcacgtggtc
cagccﬁgcac
gtgcggecty
gggcggggga
gcctcctece
tggaacaact
cccgggaace
aaataaacgg
tgcagagccg
cnggttgét
céctcctaac

aagttggcac

gggcaaggct
cgcacagagce
atggcaaaaa
ttccagaagt
agcttcatga
gaccgcatga
cttaatctga
tcccagaagce

cagcctttet:

gcaggccccea

gggccgggaa
tctcagecgece
tctccagece

atgctggaaa

atacagaact
tgaagaaact

ttggtggcct:

ggacctgagg
gtcatcatct
cctgccaata

gggcgtgggt
gctcccagec
tacagagact
ggatggttat
agctgectte
ggacaccaac
agctatggct
acceccttgge
ccacagccca
gtaataaagc

tgaggagagg
acagcctccc
gagcggtgca
aactacactc
acaaagaacc
agtgatggtc
tgccatgact
cctggectte
cccatceect
aatgtcactt

ctccagacce
gcgecteget
tcgagtcect
tctccaagac
agaaggaccce
agctagattt
ccttectcaa
aaacccaccce
gagcacacta
ttttaaaacd

gcacgccgeg
cagctccaac
gattgctgtc
agagttccta
tggtgtcctt
ctcagaattt
ggctgtccet
cctttectte
accacctcat
tgaaa

SEQ ID NO. 54
P00938 and NP_000356 - Homo sapiens
Triosephosphate isomerase

81
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1 mapsrkffvg
61 avaaqncykv
121 glgviacige
181 gagevheklr
241 fvdiinakg

SEQ ID NO. 55
NM_000365
Homo sapiens triosephosphate isomerase 1 (TPI11), mRNA

1 ccttcagegce
ttgggggaaa
61 ctggaagatg
tgaacgcggce
121 caaggtgccg
tcgacttcge
181 ccggcagaag
aagtgactaa
241 tggggctttt
ccacgtgggt
301 ggtectgggg
tgattgggca
361 gaaagtggcc
gggagaagct
421 agatgaaagg
aggtcatcge |
481 agataacgtg
gggccattgg
541 tactggcaag
tccgaggatg ,
601 gctgaagtcc
atggaggctc .
661 tgtgactggg
gcttecttgt
721 gggtggtgct
aatgagccce
781 atccatcttc
gcccagtaac
841 tgcccetttcece
gcctcatcca

901 aactgtatct

caggccaatc

961 ccttctccac
ctcecttgget

1021 gagagatgga
tgagggcaga

1081 agagaaacca
aaggcaggag
1141 tgctgcccte
cccatgtgag

1201 ggaataaacc

SEQ ID NO. 56
X69723

gnwkmngrkqg
tngaftgeis
" kldereagit
gwlksnvsda

ctcggctcca
aacgggcgga
gccgacacceg
ctagatccca
actggggaga
cactcagaga
;atgctctgg
gaagctggca

aaggactgga

actgcaacac

1aacg€ctctg
'gcaécctgca
teccctcaage
cctacccttc
ctgcatatgc
tcetttactg
ttactataat
aggcgtggtg
tcctctcect
tcécatggtg

tggcactagg

EP 2 087 152 B1

slgeligtln
pgmikdcgat
ekvvfeqtkv
vagstriiyg

gcgecatgge
agcagagtct
aggtggtttg
agattgctgt
tcageccctgg
gaaggcatgt
cagagggact
tcactgagaa
gcaaggtcgt
cccaacagge
atgcggtggé
aggagctggc
ccgaa;tcgt
ctgccaagcc
ttétgafggt
tttatatctt
ggttggaact
ggatttgctce

tcttacacceg

‘cecegtgecte

aaaaaaaaaa

H.sapiens TPI1 gene for triosephosphate isomerase.

82

aakvpadtev
wvvighserr
iadnvkdwsk
gsvtgatcke

gcectcecagg
gggggagete
tgctccecect
ggctgcgcaé
catgatcaaa
ctttggggag
qggagtaatc
ggttgttttc

cctggectat

'ccaggaagta

tcagagcacc
cagccégcct
ggacatcatc
agggaétaag
gtcatctgcet
caccétgtaa
aaacgtcacc
ctgggttcce
tgaggccaag
tgtgctgtgt

aaaaaaaaaa

vcapptayid. fargkldpki
hvfgesdeli ggkvahalae
vvlayepvwa igtgktatpq
lasqgpdvdgf lvggaslkpe

aagttcttcg
atcggcactce
actgcctata
aactgctaca
gactgcggag.
tcagatgagc
ggc;gcattg
gagcagacaa

gagcc;gfgt

‘cacgagaagc

cgtatcat;t | _ 1&
gatgtggatg
aatgccaa%c
cagcccagaa
ccttcectgtg
tggttgggac
aaggtggctt
taggccctag
atcccctcag
atgtgaacca

aaaaaaaaaa aaaa
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1 ctgcagttcc
tggcggcecta
61 tgcctgtgtg
gttttcactc
121 aggtagactc
tgctccgatg
181 ggcgaaggag
agtgggcgat
241 ctgggctacg
tggccccgtg
301 ggggactcaa
gtctcgectt
361 gtcccgaaag
ctagaacgtt
421 gccacaagaa
ggcggcggea
481 ggagggcgygg
aggacggcga
541 ggaggcggag
gactgcgege
601, agacactgac
agttcttegt
661 tgggggaaac
tcggcactct .
721 gaacgcggcc
gtctggecgg
781 gccggggeceg
gtccgggecg
841 gtatccgcege
cgggcagggg
901 cctcgcagcec
tgatgccccet
961 tggactacgg
cccgygggege
1021 gcactggcetg
ctgcgggaga
1081 ccgggggagg
gtgcgcgeeg
1141 ccgcacgtag
cgagctgctg
1201 ctgccctgag
ctccegecett
1261 ccacggaagg
aggagccatce
1321 ctaccgcttt
gttaggtctc
1381 tgccacccac
ccgaaatcgg
1441 agagccgcgg
gaggcctcaa
1501 tacaaacccc
gcaaagggga
1561- ggtgaggatg
gctgagtctg
1621 tgaggtgect
aaaagagcag
1681 agggcagggt
gttgagtgca

1741 gacccagcct

aagggggaga

EP 2 087 152 B1

tgccaggcect
ggctgcccct
cctgggtaca
gt;gtctatt

gccaagttgce

_gtcgccaage

ccccgcaatce
gggggaacgt
cggggggcag
ttccacttcg
cttcagégcc
tggaagatga
aaggthCég
ggccggggea
ggacctgatg
gcagccecgt
ggcaggtaag
tgccecgecag

ctgggccgeg

‘cccecagactce

cccccagatc
gaccgagcec
ccccaacctg
gggcaaagga
gcctgatcca
aggagttggc
ggctatttta

atgccgagaa

gagggccgtg

tgggctggaa

tgccagcececgg
cccgctgtga
agggtgcctg
ccacagttgg
caccagctag
gagggttcce
gaggcggagg
cggaacagtg
ggctccgggg

cggcgctcta

tcggctccag

acgggcggaa
ccgacaccgg
ggagtggcag
cagggctgtg
cggtgcgtcg
ggcgttftgg
gcgacggggt
tgggcttecg
ctececectec
tgaacécctt
gtgccaaaca
gaaacagcaa
tgctctcctc
aagaggcatc
ccctctectt
gaagggaage
tagctcgagg
gctctcaggg

aatggacaaa

83

ggcgagggtt
accctgecatt
ctcagcagte
agaggggccc
ttccgcecttga
ctgagcgceceg
cgaccgagcc
catcatcggg
gactgggcgg
tataagtggg
cgccatggceg
gcagagtctg
taagccctcg

cgectctéce

ggacgaggge

agggggcagg

gtctcctgga
taggagccga
ctcecectgecee
tcgcecggegt
cccttcggeca
ggctgagcga
agcgcaaggc
catccteett
cccttetegt
ttgctacaaa
agggttgcte

aaattggagc

‘gtatctggaa

ggtcatcttg

gggatgatcc

tgtccegeaa

gggcatgagc
tcfctgcccc
aaaccacttc
gagctcacag
ccegactcte
€ggcggecgg
gccatggcgg
cagtggccgce
ccctcecagga
ggggagctca
ccgaggagyg
gaggcccgag
cgctégggtc
gcggagcata
ggaaggcggce
gcécgaggct
fggcctccgc'
cgtcccgege
acctgagcga
tttgggagﬁg
ctctgagtca
ccteccteca
tcattcccca
tccftgcctt
cctggagéat
cccagctgtt‘
ggctettcga

ctggggtgaa
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1801 gcagaaccaa
taggaattgt '
1861 ggggaatgaa
ctcagaggtg

1921 gtttgtgctc
tcccaagatt

1981 gctgtggcetg
ggagatcagg

2041 tgagatcgag
ttgaggggaa |
2101 agccacaggg
ccctggeatg

2161 atcaaagact
gcatgtcttt

2221 ggggagtcag
ttccaagaag

2281 gatgtctcac
catgctctgg

2341 cagagggact
gaagctggca

2401 tcactgagaa
ggagaaaggg

2461 acctttgagc
ctggagcetg

+ 2521 tcttggtcce

aatctttgct
2581 tggggcctat
ccaatgtcca
2641 ctagggggca
gagc¢tcttte

2701 ttgttcaccc

gactggagca
2761 aggtcgtcct
gcaacacccce
2821 aacaggtaac
aggtttggac
2881 agacacagcc
gaacccagag
2941 acagtgactt
ccctggtact
3001 ctgactcagt
cctcttagag
3061 aggcagaaaa
tacacgagaa
3121 -gctccgagga
cccgtatcat
3181 ttatggaggt
actagactga
3241 gccctcggac
aagcccttgt
3301 tctgctccct
cagccagcct '
3361 gatgtggatg
ggacatcatce

* 3421 aatgccaaac

agggactaag
3481 cagcccagaa
gtcatctgct
3541 ccttectgtg
caccctgtaa

EP 2 087 152 B1

.gaagaagagg

ggctttcttt
ccecctactge

cgcagaactg

gtggagaggg

tgggctccect

gcggagecac

atgaggﬁtag
caagtctgtt
cggagtaatc
ggttgtttte
ctatccaggg
catgctgatce
éaﬁttctcca
gtaggccacc
ttecctecat
ggcctatgag
cgggcécagg
Eacatggagc
gtééaagggc

cagaaaccac

ggtcttactt

'tggctgaagt

gagtggcttt

atggaggtgg

tcccaggcete.

gcttecttgt

aatgagcece

.gcccagtaac

gcctcatcca

gtgagggctg
agtctecatcc
ctatatcgac
ctacaaagtg
gtgtgtggga
gctgaacctt

gtgggtggtc

>tagccaagag

tctcaacage
gcctgcattg
gagcagacaa
ccécagagac
cagaaaagga
gccccaaggt
gttctthta
ctgtatctct
cctgtgtggé
agccctgceccce
aaccccttat
atccagtcca
actaagtgtc
aggccagctt
ccaacgtcte

ggttecegge

ggatggggca

tgtgactggg
gggtggtget
afécatcttc
tgcectttece

aactgtatct

84

gggggctcca
ccctgtggta
ttcgcccgge
actaatgggg
ccctpcéctc

ggcttcatct

ctggggcact

agaagataag
tgattgggca
gggagaagct
aggtcatcgce
tcagaéggta
aaaaggggag
agatgécacc
ctcéggagaa
gccctgcaga
ccattggtac

tcatcccage

ttcaaagaca

gggcctgget
cactggtgcé
cttgttctag
tgatgcggtg
tgaggtggag
gactcatccc
géaacctgca
tcectcaage
cctacceccttce
ctgcatatge

tcctttactg

gggcactggt
ccatcttgtce
agaagctagé
cttttactgg
actttccteg
cttcctttag
cagagagaag
ggafétctﬁt
gaaagtggce
agatgaaagg
aggtatctct
gggtcaggcc
ggggagtgac
tggaaatcce
cctggctgga
taacgtgaég
tggcaagact
ttgcctcaat-
cagagacctt'
tggatcagag
agtéattttt
gcccaggaag
gctcagagca
téggctgagg
attcttgacc
éggagctggcv
ccgaattcgt
ctgccaagec
ttctgatggt

tttatatctt
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3601 tggttgggac
aaacgtcacc
3661 aaggtggctt
ctgggttccc
3721 taggccctag
tgaggccaag
3781 atcccctcag
tgtgetgtgt,
3841 atgtgaacca
tgtctgcectt
3901 cactggactt
tcatttgtgce
3961. aagaaaaaaa
tttttacttg
4021 aaaaaatgtt
ttcttcctee
4081 ctccaagtgg
gggctcagcc
4141 tcaccagctt
caagggaggg
4201 tggtggcaag
gcagtagcgce
4261 ttcatgcagg
aggttgtgge
4321 gcacacacag
gagaaggagg
4381 ggaatgtaag
gtcctcatca
4441 gatgccttte
aatttgagat

4501 acccggaagt

ctgggggtga
4561 agagctggct
gtggagctgg
4621 cccaggcttt
atggccctcece
4681 actctacagc

gtcagttcet

4741 ggggaggctc
ctctcctcect
4801 ccctggtgcce
ggaagtaggt
4861 atgtggcaca
gtacctegte
4921 tgcccatect
gcacctcttg
4981 cctaggggtg

EP 2 087 152 B1

caggccaatc
ctccttggcé
tgagggcaga
aaggcaggag
cccatgtgag
gcccagataa
aaaaaacaag
ttgcgtagca
ctctggggcet
tcagcagctg
acctcagcecac
gggcéagggc
gcggctcagg
tatéggtgéa.
thttEcctg
ﬁc;gcctccc
aégéécctct
gactccagag
ccaacacaac
ctccéCCgc£
caéggcccca
gagécaggtt
tcttttggac

attactcctg

ccttctcéac
gagagatgga
agagaaacca
tgctgccectce
ggaataaacc
tcttcetttt
aacaggtttc
gactgtcata
gttgatttcc
gtctaggcca
agtctgtggt
agggcagaca

tgcagaaggg

gccaccagec

cttcgagtgt
agataagatt

aaacaacagg

gettgggage

tgcagégagc

gccecacect

gtgtctecat

agagcccagg
ctgtacatca

aattce

ttactataat

aggcgtggtg

tecetcteccet

tcccatgétg
tggcactagq
tgaggcag;t
tatéacaaca
gccttgaacg
gcagagcettg
gcagtgcctc
atcacaggct
cctggcecgag
agtgtggctc

égatgtcctc

‘gcccacctgg

tcacacatce

ccaaggtggc

tggggctgag

agctccaage
aaggcgtgcc
c;tgaggtgt
gaatccggta

aacccagtac

ggttggaact
ggatttgctc
tcttacaceqg

cccgtgectce

tcttgtggtt

atataaatga
tctcttacta
cecggctecct
ggttggggta
cccacctcece
cactggtaga
cggtatcccc
cgctgggaga”
aaactacggg
cﬁgaaagggg
ctagtcagag
tctgacagtg
gtgaggaggg
éctggacdca
tcctccactg
ggctgaggaa
tacaécetgg

ctaaccgttt

SEQID NO. 57

ITHU and P01009 - Homo sapiens
a-1-antitrypsin precursor

mpssvswgil
lyrglahgsn
gellrtlngp
indyvekgtqg
kvpmmkrlgm
enedrrsasl
vltidekgte

llaglcclvp
stniffspvs
dsglglttgn
gkivdlvkel
fnighckkls
hlpklsitgt
aagamfleai

vslaedpggd
iatafamlsl
glflseqglkl
drdtvfalvn
swvllmkylg
ydlksvlgql
prnsippevkf

85

aagktdtshh
gtkadthdei
vdkfledvkk
yiffkgkwer
nataifflpd
gitkvfsnga
nkpfvflmie

dgdhpt fnki
leglnfnlte
lyhseaftvn
pfevkdteee
egklghlene
dlsgvteeap
antksplfmg

tpnlaefafs
ipeagihegf
fgdteeakkq
dfhvdgvttv
lthdiitkfl
lklskavhka
kvvnptagk
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SEQID NO. 58
NM_000295

Homo sapiens serine (or cysteine) proteinase inhibitor, clade A(alpha-1 antiproteinase, antitrypsin), member 1

EP 2 087 152 B1

(SERPINA1), transcript variant 1, mRNA

1 aatgactcct
61 agcgtaggcg
121 aactggggtg
181 ctgcttaaat
241 ctgggacagt
301 cctgtgctgce
361 gacagataca
421 ggctgagttc
481 cttcttctcce
541 tgacactcac
601 tcagatccat
661 ccagctgacc
721 tttggaggat
781 cgaagaggcc
841 ggatttggtc
901 taaaggcaaa
961 ggaccaggtg
1021 gcactgtaag
atgccaccgc
1081 catcttctte
tcacccacga

1141 tatcatcacc

atttacccaa

1201 actgtccatt
gcatcactaa

1261 ggtcttcagce
tgaagctctc

1321 caaggccgtg
ctgctgggge
1381 catgttttta
acaaaccctt

1441 tgtcttctta
aagtggtgaa

1501 tcccacccaa
ctggcccect

1561 ccctggatga

SEQ ID NO. 59
K02212

ttcggtaagt
ggcgactcag
accttggtta
acggacgagg
gaatcgacaa
ctggtccctg
tcccaccatg
gccttcagee
ccagtgagca
gatgaaatcc
gaaggcttcc
accggcaatg
gttaaaaagt
aagaaacaga
aaggagcttg
tgggagagac
accaccgtga
aagctgtcca

ctgcctgatg

actggaacct

aatggggctg.

cataaggctg
gaggccatac
atgattgaac
aaataactgc

cattaaagaa

aagttcctgg

gcagtggaag
atcccagcca
atattcacca
acagggccect

tgeccgtette

tctcectgge
atcaggatca
tataccgcca
tcgctacage
tggagggcct
aggaactcct
gcctgttcect
tgtaccactc
tcaacgatta

acagagacac

cctttgaagt
aggtgcctat.
gctgggtget
-aggggaaact
aaaatgaaga
atgatctgaa
acétctccgg
tgctgaccat
ccatgtctat

aaaataccaa

ctctcgcetec

gggttgagct

ctgtacactg
gtggacttag
gcagcctece
gtctcctcag
tgtctcgtgg
tgaggatccc
cccaacctte
gctggcacac
ctttgcaatg
gaatttcaac
ccgtaccctce
cagcgagggc
agaagcctte
cgtggagaag
agtttttgct
caaggacacc
gatgaagecgt
gctgatgaaa

acagcacctyg
cagaaggtct
gagcgtcctg
ggtcébagag
‘cgacgagaaa
ccéececgag
gtctececte
tcaacccctc

ggtccctgee

Human alpha-1-antitrypsin gene (S variant), complete cds

cccaggcaaa
cccctgtttyg
ccgttgececc
cttcaggcac
ggcatcctcc
cagggagatg
aacaagatca
cagtccaaca
ctctcectgg
ctcacggaga
aaccagccag
ctgaagctag
actgtcaact
ggtactcaag
ctggtgaatt
gaggaagagg
ttaggcatgt

tacctgggca

gaaaatgaac

gccagcttac

gcgtccgggce
ctecctccgat -
tctggatcca
cacgedctgac

‘tgctggcagyg

ctgcccagaa -
ccecccaacct
gcaccaatat
ggaccaadgc
ttcecggagge
acagccagct
tggataagtt
tcggggacac
ggaaaattgt
acatcttctt.
acttccacgt
ttaacatcca

ggtcaactgg.

gaggcaccce

gggéctgaag
gtcaagttca
ttcatgggaa
ccctccatcé

tgcaaaa

1 gaattccagg ttggaggggce ggcaacctcc tgccagectt caggccactce tectgtgect

61 gccagaagag acagagcttg aggagagctt gaggagagca ggaaaggtgg aacattgctg

121
181
241
301
361

ctgctgctca
tgcagatggg
ggcgacctca
cattcagcca
agggagctca

ctcagttcca
aaaacaaagg
accacagccc
gctcagggga
gagagaaggg

caggtgggag
cccagagagg
agtgctggag
aggacagggg
gaggggagtc

86

gaacagcagg
ggaagaaatg
ctgtgagtgg
ccctgaagcce
tgagctcagt

gcttagagtg
cctaggagct
atgtagagca
aggggatgga
ttcecgetge

ggggtcattg
accgagggca
gcggaatatc
gctgcaggga
ctgaaaggag
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421 ggtggtacct actcccttca
481 caagtgtggc ccaccccacc
541 atcaggaggg gctttctggg
601 cattttaatc ctcacagcag
661 tagggaaatt gaggctcgga
721 gggttccctg gtctgaatgt
781 cccaaggtgg aggcataaat
841 cattcactct gcaagtatct
901 acagcggagc gatgcaatct
961 tagcctcaac cctgtacctce
1021 aaccccagag tgggggecat
atcacactgg )
1081 ttttccagga gcaaaaacag:
tccteetget

1141 ctgagcagec tagggggceag
aagagcctac

1201 tgtgtgccag gcacttcacc
aaacttccaa

1261 ctctttggga tgcaggtgaa
ctgcctgagg ' .
1321 cagcacagct cttctttaca
cggeccceeca

1381 tgccagcctg acggttgtgt
ggaccatcaa

1441 gagggtgttt gtgtctaagg
tccgectccga

1501 gcctgtttce tcatctgtca
ggcggcagta .
1561 agtcttcagc atcaggcatt
ctaccagtgg

1621 aacagccact aaggattctg
ctcteeccaga ' R
1681 gactgtctga ctcacgccac
tttctgagcece : :
1741 aggtacaatg actcctttcg
ggcaaagcgt ’

1801 ccgggcagcg taggcgggceg
tgtttgctcee

1861 tccgataact ggggtgacct
tgccceetcetg

1921 gatccactgc ttaaatacgg
aggcaccacc

1981 actgacctgg gacagtgaat
tggagaggct -

2041 tccgagctcce ccatggcecca
gttgtggagt '

2101 gggtatccgce ctgctgaggt
tcctattttce

2161 ataataacag cagccatgag
tccccecteg

2221 gtacctcctg gtggatacac
gtctaggtct

2281 gcagtcctgg caccccagga
caacaaagcg

2341 cagccatttc tttctgtttg
tctgttgtct

2401 cctataagcc tcaccacctc
cttctataga '

2461 tgaggaggtt aaggttcaga

ctccatcecce

EP 2 087

cagggtaact g
ccagtgacac ¢
cacacccagt a
ctcaacaagg t
gcggttaaac a
gtgtgctgga
gggactggtg a
acggcacgta c¢
gatttaggct t
ccctceceecte ¢

gtatccaaag
aaacagcctg
actaagcaga
cgaggcactt
acagttcctg
gatgtgcttc
ctgecctcagt
ctgactgggt
aacgggctct
ttggggtéac
cagtgagagc
cecectecace
gtaagtgcag
actcagatec
tggttaatat
acgaggacag
cgtaagtatg

ggcaggcagce.

géagggcaga

_ggttgtgtee

tggttcctgt
tgggggacac
cacagctcct

tcctactget |

gaggggtggg

87
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aatgagaga
agcccctga
cccgtcetcet
acataccgt
actcacctg

ggatcctgtg

atgacagaa
gccagctcece
ttaaaggat
acccccagce.
aaactccaag
aggctggtca
gggctgtgea
cacaagcatg
gttcagagag
cccacctcta
catgctccat
aacttﬁgqét
aacccactct
tcagtaaatg
agagggccag
ttgéacacag
tégaagétgt
cagccagtgg
tcaccagcag
ggccctgtct
cctttcactg
aggtctgggg
tggagaggct
tgtttceccag
aagcagaagt
cagccaagat
qtgtctgtcg
tgggcatgca

gaggaacgcc

ctgcctggag
cacgggggag
gagctttcct
caccatcccce
aggcctcaca
ggtcactcgc
ggggcaaaaa
caagcaggtt
tgcaatcaag
agtctccaaa

gaaagctctt
ggagggcage
tgaactgttg
attttacaga
gccagtaagt
ctggtagagc
tgcactcatc
tgcgggttge
tgggacccac
ggcctccaac

ctgtatacgg

aaattgaaéb

gacccacata
cttgggaatg
gtgaagegge
ccectgtctcea
ttttccatceg

gagcggtctc

gatctcccag

gtagatcttg
ctaagtggta

gacgctgtgg

acactgccca

acttagcccc

cctecceeegt
cctcagette

cgaggggttc

caggagggqgg

gcagctgagc
tcctgecegg
ggatgagggt
acagcaacag
ggggctcectg
tctttctece

ggctcacatt
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2521 tccagatatg
atgggcctcc
2581 ccatgcaccg
ctgtgagggg
2641 cactgtcacc
aggccacggce
2701 taagctcagt
gtgattccca
2761 ttttacagat
tcacacacca
2821 tccataattc
tggccctagt

2881 gtcactgttt

ggctgaactt
2941 gaggcctctc
tctcttgggce
3001 aaaacatgat
ttgatctctg

3061 aagtgttgga

aaaaagatga
3121 ccaaggccaa
gcaatagcag
3181 caagaactgg
ttttatgtgt
3241 atttaatttc
gaaactgagg
3301 ttcagagagg
gacgtggagc
3361 aatctggcct
tcatttagcc
3421 aggctgcctce
cacagagatg
3481 attcaatgtc
ttaggattac
3541 atctcagttt
tgctctttgg

3601 ggctcaattt

ggtaagcttt
3661 gaggacagat
tgtggcaatg

- 3721 atggtgacgce

ggcagtaaac
3781 agttggataa
tgagcaggag

3841 ccccttectg.

aaatctacca .
3901 tctctecgggce
acctggtgcecce

3961 cactcatgca
tctccattgt

4021 acagctatga
cctgccagta '
4081 agtgacaggg
gttgtttgac

4141 cataggcgag
tattttatge’ '
4201 tcctgggtag
ccetggcecece

4261 gcaaagagtg
ttcattcttt

accaggaaca
tggacctctg
cagggctcaa
gcgtgattaa
gaggaagatg
gggctcagge
ctcttgggte
tgatgctcgg
aacctttgac
aggatttaat
ggtggccagt
tattctegag
acaatagctc

ttaagtaact

cagagccttt

tgaagttttc
aggttttgga

tgtaagcaag

‘ttctatctat

tagafgatac
tgaggctgtyg
tttaatggaa
ctgaaatggt
aggagctcaa
ttacgtcagt
agctagtgct
cctggtcaca
attctcttcce
aaatggtgcg

ctcccacctg
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gacctgtgcece
ggccctcectg
gctggcatte
gcctcataac
gggacagaga

acctggctcc

‘tcaggcgctg

tgacttcaga
ttptgtcccc
ttttcctgca
ttcctataga
aacttgctgce

tatgacaaag

‘tgtccaaggt

aattétagcc
tgattcéag&
gcgaaatctg
tagctétgtg
aaaatagggc
ggtgcgtgta

tttgcttagce

aatttgccaa

cctggggagt
cctgtgtgcea
tattcctcat
caaagaagtg
cttgggttta
ctgcaccctyg
agattaggca

ccecgatcecce

88

agcctcagcec
tcccagtgga
ctgaataatc
cctccaaggc
ggtgaataac
agtccccaaa
gatggggaac
cagttgctca
tccectcacce
ctgagttttg
acgcctctaa
gcagcaggca
tccaccttte
cacacagcta
aéagactgat
cttectggett
tttaatccca

atttttagtg

taataatttg

‘aaacaccagg

atagggttag
actcagatgc
gcaécaggct
ggtacaggga
ccectgtccaa
aagtcattta
tttattgeec
cégggttgct
gggagtggac

agaaatgtca

ttacatcaaa
ggacaggaag
gctctgcacc
agttactagt
tggccceccaaa
ctcttgaacc
aggaaacctg
acctctctgt
ccaccégacc
gagacaggtc
aagacctgeca
cttcttggca
tcatctcecag
atagcaagtt
gctccccfct
éagctftgta
gacaaaacat
agttatttaa
éacéttatag
tgttagtaag
gcagétggca
tgttcactgce
ctccggga;g
gggcttccte
aggattcttt
ccccaggcecce
agttcaacag
cttggtccct
gcttecectgt

ccatgaagcc
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4321 tggtttaaag
atggcgactt
4381 tctecctctcec
ctgcctctga
4441 tagaagggcc
agcttgggag
4501 gcataatgaa
gacattcatc
4561 atctgagatc
aaagccaaga
4621 cttgttccag
accctctctg
4681 ggcttcaaac
caccaggaaa
4741 gatggatggg
accctccctg
4801 caccagccte
cacctgtctc
4861 gtgcctagcc
gccattctaa
4921 ccaagaatcc
tgggaggcca
4981 aggcaggcqg
gtgaaacctc '
5041 agctctacta
aatcccagct

5101 atttgggaag.

tcagtgagcc
5161 gagatcacgc
caaaaaaaac
5221 ccaaaaacct
ccccactttg
5281 cacaactggg
caagtggata
5341 gtgatggcce

_cagcatattt

5401 agtgtcccca
taatgatggg

5461 ggaatttcca
agagaaatta

5521 aagggagatg
acaacactag _
5581 ctagctgaag
tttggattac

5641 ttagaggcac
cacttcattt

5701 gttgctttat
tcaatatttg

5761 ttatttccag
cctttttcett

5821 tgtattttgt
gtggctgecg

5881 ggcatattct
aggttctacc

5941 tagggggctg
ggatcactgt

6001 ggggcagggc
gctcggcaga

6061 gcctgetctce
gcceccgggta

cttggcctca
agtcgcccte
aggagagagc
éccaacatga
tgaggacaca
ctttgtcact
tcttcactgt
tgtgggggaa
tccacctect
atgggaattc
tggctgggtg
atqéagqggt
aaéataéaaa
ctgagacaga
cactécactc'
atgttagtgt
qégaétéagg
tgbcaggcta
Ecctgcégag
taagccatéa‘
gaaatataca
aaaatacaaa
gagggccaag

tggaaggéaa

ctttttttct

taagatgatg
cctcagctag
caggcaggtg
aggttctgtg

gctggttcag
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gtgtcecgtac
ccaggcacta
aggttttgga
tgcttgagac
gctgtctcag
gacttgctgt
gaaaggagga
tgtgctccte
ttgagcccag
tccatctgtt
caggggctct
caggagttca
aattagccag
agaatttctt
Cacéctggcg
acagagggcc
ccccaggacce
gaagccacaa
gcccaactcce
;ggactgéac
gcaétaattt
catgtattat
gagaaaggtg
cttttaaaag
ccagtttttc
gttttggttt
gacctcagtt
gtccgaagcee
ttgctgtgga

ccacaggccee

89

accatggggt
gcttttagga
gacctgatgt
caatgtcaca
ttcatgatct
atagcctcaa
aaccagagta

ccagctgtca

aattcccctg

ttgctacatt
cgcctgtaac
agacctgcect

gcgtggtgge

'gaaccpggga

gatgaagcga
ccagtgaagt
agaggattct
cctctggccé
ctecctgacca
aaagttcagt
tagcaccgtc
gtaatgtgtg

gtggagagaa

tccaaggggg

atttcccaaa

tgtgactagt
técccatctg
tgggcatatc
tgacgttgac

caccactccce

ccttggecag
gtgcagggtg
tataaggaac
gcccaattct
gagtgctggg
caaggccctg
ggtgatgtga
ccecectegee
tctaggaggg
gaacccagat
cccagcaétt
ggccaacacg
acacgcctgt
ggtggaggtt
gactctgtct
cttctcccag
tgctaaaggce
tgaggccact
ctgagcectg
tgggagtgaa
ttcagttcta
gtctéttcca
acqagctttg
ttgaagaafc
ttcaaggaca
agttaacaat
tgaagacggc
tggagtagaa'
tttgaccatt

tattgtctca
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6121 tgaaacatgt
acacctgcca

6181 acccctcect
tggtgttgag

6241 acttatttca
aaatgaggac

6301 cagggagatg
tcagattaga

6361 tcctaggtct
tccatctact

6421 ttaaagcagc
ccectgacag
6481 caagagccca
gactgcagga

6541 gcatcagcct
ccgtectettg
6601° ggaaaaaaac
gctcccagga

6661 ggtttaatca
tgcatttccce

6721 ttctgtgcag
cctccaaggg
6781 ctccagcttg
“gtgggcaggc

6841 ccattcctcet
accatttgca

6901 tcttagggtc
gacctagatg-
6961 taggattctg
tctectcectgge

7021 tttggtttct
gattgttaca
7081 agaaagcaat
tggtaagcac
7141 -tacgtacatt
aagtacttgg

7201 cacaggctgg
gatcactggg

7261 agtcatcatg
ggacaatgce

7321 gtcttctgtc
tcecectgtetce

7381 cctggctgag
accatgatca

7441 ggatcaccca
tcagcctata

7501 ccgccagetg

tgagcatcge
7561 tacagccttt
aaatcctgga
7621 gggcctgaat
gcttccagga
7681 actcctccgt
gcaatggcct
7741 gttcctcage
aaaagttgta
7801 ccactcagaa
aacagatcaa
7861 cgattacgtg
agcttgacag

attcctcact
caaaagagtt
ctaaattctc
aatgacttgt
atctgaagtt
acaaacccct
gaactgggac
attcttgtgt
cctaagggct
cagcccctcce
cagtttcéct
acatgattct
tcttgtgdct
atthagatg
gttctgctac
tcatctgtaa
gaattaacac
ttgctattct
tﬁtaataatc
tgccttgaét

tcgtggggcea

gatccccagg

accttcaaca
gcaéaccagt
gcaatgctct
ttcaacctca

accctcaacc

‘gagggcctga

gccttcactg

gagaagggta
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ggcctatcac
gccctctcta
atacataaac
cctggctcat
aaaagaggtg
gctttcaagg
accattag;g
ctgggaccac
gaggatcctt
atgctctéta
ggccactaaa
tgattctgat
cattttcttc
aaagtgttgc
ttcﬁtcagtg

aagaaggata

.étqtgagcac

tcfgattctt
cctaggcact
nggCCtQQC.
tcctectgcet
gagaggctgc
agatcaccec
ccaacagcac
ccctggggac
cggagattcc
agccagacag
agctagtgga
gcaacttcgg

ctcaagggaa

90

ctgaagcctt
gatccttttg
atcactttat
acacctggaa
tcttttcact
égégatgggc
acééagécgg
agagcattgt
gtgagtéttg

gctgttgcca

tagtgggatt

ctgacécgat
ttttgtaaaa
tgtcéagagq
aéattgaata
ttagcattag
ggagaacagt
téagtgttac
ttcacgtggt
cccececatcet
ggcaggcectg
ccagaagaca
caacctggct
caatatcttc
caaggctgac
ggagéctcag
ccagctccag
taagtttttg
ggacaccgaa

aattgtggat

tgaatttgca
atgtaaggtt
gtatgaggca
agtgacagag
tcccacctcce
gtctctaaag
caggtaagct_f
ggggacagcc
ggtgggaaca
ttgtgcaaga

agataggaqc
tctgataatp
caatggctg%ﬂ
étéggtgéag-

gctgacétaa

cacctcacgg‘:

gcttggcata.
tgatgtéggq
gtéaatccct
ctgtcttgceca
tgctécctgg
gatacatccc
gagttcgect
ttétccccag
actcécgatg
atccatgaag
ctgaccaccg
gaggatgtta
gaggccaaga

ttggtcaagg
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7921 agacacagtt
ctcaaccagc
7981 ctgagctgtt
tcttgaactc
8041 tccttggcaa
tcagttttct
8101 acacacaaac

-tagattaaac

8161 tgtcaaaact
tgtgtatact
8221 gtatatgtag
ctgcataaag
8281 ggatagtttc
tatcagtttt
8341 gcaatctgaa
tgacaaaaac
8401 ‘aatgcattct
aataccattc’
8461 ttgctgtcag
ggtgtgtggc
8521 atacagcagg
gaggggttaa
8581 aatgccaggg

‘cccaggaaaa

8641 cagcataggg
ctctgaggct

8701 cccttgcectct
cagcacagct .
8761 aaagtcctgg
ccccagtctce

8821 ctccttctgt
tccactetge’
8881 atgcctcgat
gcatctgcat

8941 tteccctgec

aatgtttgcc
9001 ctggatgaat
agaaggtacc
9061 aaatatgcct
aaataaacat
9121 atgattccaa
cgccacgatg
9181 tagaaattct
ttcggcaget
9241 tggatggtca

' ggatgtgtgt

9301 cgtcaagggg
ctgctacact
9361 cttccaaacc
ggcaaatggg
9421 agagaccctt
caggtgacca
9481 ccgtgaaggt
tgtaagaagc
9541. tgtccagctg
ttcttectge

9601 ctgatgaggg

atcaccaagt
9661 tcctggaaaa
aagctgccca
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tttgctctgg
tceccatagaa
tgcattafgg
actaaaatgt
actgacgctc

aatatataat

‘atggaacata

agacctgggt
acctctttga
gtttttttag
tgatggactc
tcCtggggéc

gaggggaggt

tgaggcaaag

.ctctgetgtg

ccaatgagaa
ggtgaagctc

aaﬁctagagg

aactgagctg

gatgctccaa
taaaaatgca
gcatcttcct
gtttcagcac
gctcagggcet
ttéactcacc
tgaagféaag
gcctatgatg
ggtgctgctg
gaaactacag

tgaagacaga

tgaattacat
acaagcaaaa
géeaﬁagcaa
tttccatcat
tgcagaactt
gcttagaact
ctttacacga
tcaaatcctg
ggtgctaatt
gattaaacaa
ttctgtatct
cccagggeat
gggaggcaag
gagggcagtg
gccttagtgg
agctgggaté

tgttggtatg

ratgaggaaagq.

céaattaaca
cattttattt
cagccaégat
ctagttttga
cttttacaga
tctcagggag
cctggtgatg
gacaccgagg
aagcgtttag
atgaaatacc
cacctggtaa

aggtgattcc

91

cttctttaaa
atatttctca
tgcttttcag
tgagtaattt
ttcagagcct
atagaacaaa
ctctagtgtc
cctétaacac
tctcatctta

atgacaaaga

caggctgcétv

tctaagccag
gcc#ggggct
gaggcaagcc
gggccéaggt
aggggtccecct
gcagagggga

ctctcaggaa

aggggcaggyg

gtaatatcca
ggcatctctt
attatcéccé
tgatgaagcp
gggactcafg
cccaccttee
aégaggactt
gcatgtttaa
taggcaatge

atgaactcac

‘ccaacctgag

ggtaaggttg
aaccatcagt
cgtggattct

gaggaaataa

~ttaatgtect

ttgtaataca
ccagaatcag
aaftaécttt
gcatggacaa
ctgtggggat
tcctgcccc;
ctccéactgt
g;ttcctcca
aggctg;agt
ccctctecag
gaggccectyg
ggct@ctcag
tagtaagcag
agccttagac
agacaécctc
agcctgacat
cacaatcttt
gagcctcgag
gtttcttatt
cctétgtcca
cdacéfggac
cétécagcap
caccgécatC
ccacgétafc'

ggtgaccaag .
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9721 cacctcttag ccatgttggg actgaggccc
tgaggagggt

9781 gaaccccaca tccctgggte actgctactce
aatgaggcca

9841 ccactgagtt caggcagcgc cgtccatgcet
agggtgagga

9901 ggtaaaggtc tcgtccctgg gaacttccca
cttcccaata

9961 tccagtgccc aaggcaggga cagcagcacce
caaaaaggaa

10021 cagatgggct tcctggcaaa ggcagcagtg
gaatgtccct

10081 ggggggacgg gggaagagcc tgtgtggcaa
ggaattggaa

10141 cagccaggcc atgttcgecag aaggettgeg
tgctgttaga

10201 ttgggtgtcc tgtagtaagt gatacttaaa
atgtgtgtge ‘

10261 attcgtgatt atgcccatgc cctgctgatc
aaaaccaaga

10321 tgaaaataca aaaggtgtcg ggttcataat
ctctgttcceca

10381 tgccagcacc tcctgaggtc tctgcectccag
ggctgagagg : ,

10441 gtaacggatc agagagccca gagccagctg
tcagggtgge :
10501 attgtctccc catggaaaac cagagaggag
ctcttctett ) '
10561 atccactaaa cggttgtcac tgggcactgc’
gggtgtaggg:

10621 ccctggggat gttacaggct ggdgggccagg
agatgagaca

10681 ggcttccagg acacctagaa tatcagagga
tgattcattc '

10741 gatgttaaca ttctttgact caatgtagaa
caaagccgag

10801 ttcccatctt agtgtgggtg gaggacacag
cagaaaagaa

10861 aacacttgca ctgtggtggg tcccagaaga
tgccttgaat

10921 ttcttttctg cacgacaggt ctgccagett
ttactggaac . '

10981 ctatgatctg aagagcgtcc tgggtcaact
gcaatggggc

11041 tgacctctcc ggggtcacag aggaggcacc
gatcaccctg , . : '

11101 acgaccttgt tgcaccatgg tatctgtagg
agcactgtcce .
11161 tgaggctgag gaaggggccg agggaaacaa
cctgaagatg

11221 cccgtgattc actgacacgg gacggtggge
ggctgctgtg

11281 cagctggcac tttcggggcc tcccttgagg
ttcaactttg .

11341 cccaagacct tctagacatt gggecttgat
aggtttggge

11401 taagttgttt caaaggaatt tctgactcct
tctgaattaa ’ ]

1146l tgaatgattt cagctaaagt gacacttatt
aatgaacaac
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atcaggactg

tgtataaact

ccatgaggag

ctccagtgtg

accacacgtt

gagtgtggag
ggcccagaaa
tttctectgtce
catgagccac
tagttcgttt
aggaatcgag
gggttgagaa
ccgctcacac
céctcagcct
caccagccce
tgacccaaca
ggtggcattt
‘gagctaaaaé
gagtaagtqg
acaagaggaa
acafttaccc
.gggcatcact
cctgaagctc
gaagaatgtg
atgaagaccce
aaacagcaaa
ttgtgtcact
ttatccatac
tcgatctgtg

ttggaaaact

gccagagggce
tggcttccag
aacagtaccce
gacactgtcc
ctggcagaac
ttcaagggta
agc%aédttc
actttatcgg
acattégtgt
tgtacéctgt
gctggaattt
agaacaaaéa
cagaccctge
ggtgtggtca
gtgtttctct
ctacagggcé'
caagcftttg
tagéacaaac .
cagaaataat
tgctgtgeca
aaactgfcca
aaggtqtﬁca
tccaqggfga
tgggggctge
aggctgagct
gccaggcagg
géccctgaat
tgacacagaa
agatttggtg

aaaggcgacc
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11521 ctgcagttcc
gtcactgcca
11581 gggtccgtgt
cctggaggca
11641 gacgtggagt
gcagggggag
11701 aggcgcttgt
gccttgagga
11761 ggagcaaggc
gtccaggggg
11821 agtgagcgct
atcagcctta
11881 caacgtgtct
accatcgacg
11941 agaaagggac
tctatccccee
12001 ccgaggtcaa
accaagtctc
12061 ccctcttcat
gctcctcaac
12121 ccctcceecte
gagctggtcc
12181 ctgcecctgcat

atgaatggct
ccfcaaggag
gacgatgctc
caggaagatg
ctatgtgaca
tcctgggagg
ctgcttctct
tgaagctgct
gttcaacaaa
gggaaaagtg
catccctgge

gtgatctgta
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gcattatctt
cttcaagceg
ttccctgtte
gacagagggg
gggagggaga
tgtccacgtg
cccectcececagg
ggggccatgt
ccetttgtet
gtgaatccca
cceccecteectg

aatccctggg

ggggtctggg
tgtactagaa
tgagttgtqgg
agccagcccce
ggatgtgcag
agecttgcte
ccgtgcataa
ttttagaggc
tcttaatgat
cccaaaaata
gatggcétta

atgttttetc

cactgtgaad
aggagagagc
gtgcacctga
atéagccaaa
ggccagggece
gaggcctggg
ggctgtgctg
catécccatg
tgaacaaaat
actgcctcte
aagaagggtt

tg

SEQ ID NO. 60

gi/125294, P12277 - Homo sapiens
Creatine kinase, B chain (B-CK)

mpfsnshnal
vdnpghpyimnm
ldpnyvlssr
eaeqgglidd
agkggnmkevf
nlgkhekfse
iemegrleqqg

klrfpaedef
tvgcvagdee
vrtgrsirgf
hflfdkpvsp
trfctgltqi
vikrlrigkr
- qaiddlmpaq

pdlsahnnhm
syevfikdlfd
clpphcsrge
lllasgmard
etlfkskdye
gtggvdtaav
k

akvltpelya
piiedrhggy
rraieklave
wpdargiwhn
fmwnphlgyi
ggvfdvsnad

elrakstpsg
kpsdehktdl
alssldgdla
dnktflvwvn
ltcpsnlgtg
rlgfsevelv

ftlddviqtg
npdnlqggdd
gryyalksmt
eedhlrvism

lragvhiklpu‘~'l

gmvvdgvkll .

SEQ ID NO. 61

NM_001823 Homo sapiens creatine kinase, brain (CKB), mRNA Creatine kinase, B chain (B-CK)

1 gctgttcgec
61 gcecgecegece
121 teceggcecga
181 tgacccccga
241 acgacgtcat
301 gegtggceggy
361 aggaccggca
421 acctgcaggg
481 gccgcagcat
541 tcgagaagct
601 acgcgctcaa
661 tcgacaagcc
721 cccgceggtat
781 acctgcgggt
841 gcaccggcct
901 accctcacct
961 gtgtgcatat

tgcgtcgcetce
cgccgccgece
ggacgagttc
gctgtacgceg
ccagacaggc
cgacgaggag
cggcggctac
cggcgacgac
ccgtggcettce
cgcggtggaa
gagcatgacg

cgtgtcgecce

ctggcacaat
catctccatg
cacccagatt
gggctacatc
caagctgccc

cgggagctgc
atgcccttct
cccgacctga
gagctgcgeg
gtggacaacc
tcctacgaag
aagcccageg
ctggacccca
tgcctceceec
gcectgtcea
gaggcggage
ctgectgectgg

gacaataaga

cagaaggggg
gaaactctct

ctcacctgcce
aacctgggca

93

cgacggacgg
ccaacagcca
gcgececcacaa
ccaagagcac
cgggccacce
tgttcaagga
atgagcacaa
actacgtgct
cgcactgcag
gcctggacgg
agcagcagct
cctcgggceat
cctteectggt
gcaacatgaa
tcaagtctaa
catccaacct
agcatgagaa

agcgcccecg
caacgcactg
caaccacatg
gccgagegge
gtacatcatg
tcteottegac
gaccgacctc
gagctcgegg
ccgceggggag
cgacctggcg
catcgacgac
ggcccgegac
gtgggtcaac
ggaggtgtte
ggactatgag
gggcaccggg
gttctcggag

ccceecgeceg
aagctgcget
gccaaggtge
ttcacgctgg
accgtgggcet
c¢catcatcg
aaccccgaca
gtgcgcacqg
cgcegegeca
ggccgatact
cacttcctct

tggcccgacyg

gaggaggacc
acccgettet
ttcatgtgga
ctgcgggcecag
gtgcttaagce
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1021 ggctgcgact
ggcggggtet

1081 tcgacgtctc

cagatggtgg
1141 tggacggagt
caggccatcg
1201 acgacctcat
ccctgetgcet
1261 tcctaactta
gtctggcgag
1321 ccettagect
tttgatggcect
1381 aagatdctgce

SEQ ID NO. 62

X15334

EP 2 087 152 B1

tcagaagcga
caacgctgac
gaagctgctce
gcctgcecag
ttgcctgégc

tgctgtagag

tgatgctgaa

Human gene for creatine kinase B (EC 2.7.3.2).

1 gatcagtttt
ccteccatcet
61 ttgcctgaag
ctgcgaagag
121 ggcccagggt
cttaaggcca
181 cagcgtccce
ccaaggtcag ‘
241 ggcaccgcegg
cgcettegcet
301 ttgcaccagg
gcggcetcecgg
361 gccagetcge
cceccgaaage
421 tttcgccegg
caggctcgag |
481 .gatgcggatg
gtttccecgee
541 cagaggcaag
cggcctegag
601 gtcttgggcg
gctcgggtgg
661 gcggccaggg
cccgeggcge '
721 gggccaatgg

‘ttgtgcecct

781 taagagccgce
gagctgccga

841 cggacggagc
ggceggggge

901 gtccgcgecce
agcgcgcgee

961. ggaccggcecg
gaccccgcetg

1021 accttggétg

agtggtacgc
1081 gggagccegg
cgcagcccgce
1141 cgccgccatg
cggcecgagga

tttttttaat
tc;ccgggga
tggggtctyg
gtggtttctg
gtgcceccegg
atcgecccagg
actggceggg
cccctégccé_
aac?cAagcg
ggcgtgcgag
ggggactggyg’
tgttggggge
aatgaatggg
gggagcgcegg
gccccegcgc
gggctagggg”
ggggtceeceg
cgtCCCQégé
gaaccccggce

ccecttetececa

ggcacaggcg
cgcctgggcet
atcgagatgg
aaatgaagcc
agtgcccacce
acttccgtca

ataaactagg

cgcacttatg
ctgccttﬁgg
aaactccgag
gctcgcagcec
gctgggcege
aaatgcctgce
gﬁééggcggg
cecgecgeggyg
tcctegagtg
gggatccaga
caggctécgc
tgcgggcggce
ctataaatag
ageggcegcet
ccgcccggcc
cgctgcgagce

gcgatgatgg

ggegeegggy

gtgccggtcec

‘acagccacaa
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gtgtggacac
tctcagaggt
agcagcggct
cggcccacac
atgcacccct
éccttggtag

gttttggcet

cttattgttt

gggtcgggta

gctgcacttg

ccececgagacce

agcagactgc
gggcaccttg
ggccgtacct
ggctggctgg
cccggaggcet
tatccaagga
ggggtcccag
ggacaaagcg
ccgccaatgg
gttcgcctgé
gcccggtgag
éaagégggcg
cgctcccecege
§gCCngC§9
cctctgacce

cgcactgaag

ggctgeggtg
ggagctggtg
ggagcagggce
ccgacaccag
gatgttcgcec
agtttatttt

gcctgcgtct-

attagcgttt
aacttgtcce
ccagceggect
caggacttgt
gcttccéécé
aggaaggtcg
gctgcqgaéé
actaggcggg
ctcéggctéa
cctgaggttt
cgaggggaca
gcggcéécac

gcggeccgeg

'gtcgctccgg

tgggceceggg
cgtcgcecetgg
gegegetgeg
cgggggectg
cgcgtcteec

ctgcgcttec
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1201 cgagttcccce
ccececgagcet

1261 gtacgcggag
acgtcatcca

1321 gacaggcgtg
cceceecectece

1381 ccccgcgcag
gtcactgtce

1441 ccgtccegeg
gcgtggceggy

1501 cgacgaggag
aggaccggca .
1561 cggcggctac
acctgcaggt

1621 gcggggctgce
actcccgtet
1681 cgcctcccag
gggtgcgeac

1741 gggccgcagc
agcgccgage

1801 catcgagaag
cggcggeege
1861 gtcccccetcece
gcggcagecg

1921 ccgtcgcegcet
gagggacgga .
1981 ggcccagccce
tggcgegggg

- 2041 tcaccgcectg

ccgggegggt
2101 ggggccctcet
gctgcgggcet
2161 ggaggggcgg
tgtccagect
2221 ggacggcgac

~ cggagcagca

2281 gcagctcatc
tgectggecte
2341 gggcatggcc
tectgcgceect
2401 ctcgeggegt

© €gcgggggtyg

2461 gggccccteg
gctccgggtce
2521 tgggttccgt
tgcgttaagqg
2581 gactgggccc
ccgagacgtg
2641 aggtgggggce
gagctctttg
2701 ttttcttttce
gccaaagctt
2761 ctccaggggce
ctggcggtce
2821 ctggceccege
cctgctgtga
2881 ggcgtcccgg
gcagcctcca
2941 ctcctgggea
ggtctggggg

EP 2 087 152 B1

gacctgageg
ctgcgecgeca
gacaacccgg
ccgcagggtc

cccecteecece

tcectacgaag

aagccéagcg
gggcgggecy
ggcggcgacy
atccgtggct
ctcgeggtgg

cggcgeggtc

cttatctgeg

ccgecgeccac

ggaccgtege”

gacgtcceec
gcgcgggage
ctggcgggee

gacgaccact

cgcgactggce

ecctecctece
cggcgaggag
gcc@égcctc
cggcecgtgg
gggéctctct
tcacﬁcctcc
agggctécta
éccacctcgg

ttcceecgece

tggcagggag

cccacaacaa
agagcacgcc
gtacgcgacc
ctcagcagcg
caggccaccc
tgttcaagga
atgagcacaa
ggcgggéggg
acctggaccce
tctgectecce
aaggtagggqg
ccegeceget
Egcgcccggg
agcggcectgg
écgggccqtg

gaggtggggce

‘ccagegtect

gatactacgce

tcctettcega

‘ccgacgeccey

cgctacctcce
gaggaggagg
ctcctgegec

gggctcagga

~ggcgectete

gccgetggga
cccecactgt
gccacagcgce
cgcceegtgt

cagcacctca
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ccacatggcce
gagcggcttc
cctcggggec
cgctcgggece
gtacatcatg
tctcttcgac
gaccgacéte
gccggggtcet
caadtacgtg
ccecgecactge

ccgggcggge

tttgtttacg

ttcagtttce:

ggcccaggga

aggactggac

acgggggcygy.

gagcgcacce
gctcaagagc
caagcccgﬁg
cggtatctgg
gctttcecte
aégagqgagq
ggtgaccttg
ctcagcaaca
cccgacggec
ttctaccagg

g99999c9g9g

atgatggcag

tggcgggtgg

gggacttggg

aaggtgctga
acgctggacg
ggggtcccgg
cggcagtgac
accgtgggcect
éccatcaicg
aaccccgaca
tcgggcgctc
ctgagctcgc
agccgeggag
cgaggdgégg
tegeceggga
cggécccaqc
gggcgggtce
gcccgcagat
gcgggfccgc
ctcgcagecc
éﬁgacqgégg
tcgecectge
Egcgtgtecc’
tégccc§CCt
ggccggecgce
gccgageagg
cctccccgcc
ctgggagctg
ggctggtgac
tcgggctgtc
ctggggttcﬁ
agtcttggca

aagttccttt
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3001 cggcctgggg
cacaatgaca

3061 ataagacctt
tccatgcaga

3121 aggggggcaa
caggtgccag ’
3181 ggacggggca
agcatcagtc

3241 ccccecggggg
aggcaggect

3301 tctccctcat
taaggactat

3361 gagttcatgt

.cctgggecace

3421 gggctgcggg
gaagttctcg

3481 gaggtgctta’
caggtgctgc

3541 ggcttcccgt
tctcececcagg

3601 cggtgtggac
accgectggg

3661 cttctcagag
tcatcgagat

3721 ggaacagcgg
agaaatgaag

3781 cccggcccac
gcagtgccca

3841 ccatgcaccc
agacttccgt )
3901 cacccttggt
aaataaacta

3961 gggttttgge
agggggaagg

4021 gcagcagcca

~gccttetgtg

4081 agatgggaca
agtccatggg
4141 cceccttcect
cgagggagga
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cttttttetg
cctggtgtgg
catgaaggag
ggcccagacce
atttccggceca
accctettet

ggaaccctca

caggtgtgca:

agcggetgeg
ggcctttggg
acggctgcgg
gtggagctgg
ctggagcagg
acchacaéé
ctgatgttcg
agagtttatt
ctgéctgcgt
ggccccagga

agagccagga

cgtgtctate

ggtatgccect
gtcaacgagg
gtgttcaccc
ccagggeccce
ctggggagtc
ccgtctgecag

cctggécfac

tatcaagctg,

acttcagaag
cagccctgtt
tgggcggggt

tgcagatggt

gcéaggccat_

agccctgctg
ccgtctggeg
tttétgatgg
Ctgagtggﬁg
gtcttgagte
gQ;ggéCact

gggthtgca

gagaccagcc
aggaccacct
gcttctgcac
agcagggatg
tcagggcctg
attgaaéctc

atcCtéacdt

cccaacécetgg

cgaggcacag

tcctecgcecce

cttcgacgtc

ggtggacgga
cgacgaccte
cttcctaact
é@cccttagc
ctaagatact
céf&tccttt

ctgggcctge

ctgttctgee

ggcaggaaca

ctccegeagg
gcgggtcatc
cggectecace
tgggtgpccc
taggggttﬁc
tcttcaagtce
gcccatccaa

gcaagcatga

‘gtgagcaggg

tgécttgcté'
tccaacgptg
gtgaagctgc
atgcctgcce
£attg¢ctgg
cttgctgtag

gctgatgcetyg “

¢ccagggggg

tgtgggecte
tgccctacet

tgggagagag

SEQ ID NO. 63
P14618 - Homo sapiens

Pyruvate kinase M1 or M2 isozyme

mskphseagt
lkemiksgmn
tglikgsgta
islgvkgkga
fasfirkasd
ipaekvilaq
l1sgetakgdy
fkecesgaiiv
awaedvdlrv

SEQID NO. 64
X56494

afigtgglha
varlnfshgt
evelkkgatl
dflvteveng
vhevrkvlge
kmmigrcnra
pleavrmghl

ltksgrsahqg-

nfamnvgkar

‘amadtflehm

heyhaetikn
kitldnayme
gslgskkgvn
kgknikiisk
gkpvicatgm

ilareaeaaiy

varyrprapi
gffkkgdvvi

crldidsppi
vrtatesfas
kcdenilwld
lpgaavdlpa
ienhegvrrf
lesmikkprp
hlglfeelrr
iavtrnpgta

vltgwrpgsg

H.sapiens M gene for M1-type and M2-type pyruvate kinase

96

tarntgiict
dpilyrpvav
yknickvvev
vsekdigdlk
deileasdgi
traegsdvan
lapitsdpte
rqahlyrgif
ftntmrvvpv

igpasrsvet
aldtkgpeir
gskiyvddgl
fgvegdvdmv
mvargdlgie
avldgadcim
atavgaveas
pvlckdpvge
P
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1 ggtcttcaca ttttgaatgc gcaacattgt atctgtgaat gaaggcaaga gttaacagct
61 gtttaattga taactgctcg catcattagt tgctggctaa caactgggaa atcagaaaat
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121 gtcttgtaga aaaatgtaag aaaagttcca acaatactga cttaaacacg
agcaaaggtg . .

181 aaaacagaaa tgctgactcc tgcataggtt atcggcccta atgttctgac
ttgatatttc

241 cagatgccca gctctgeget aatatcaaca ccgtcectattt actttcetact
ctgaggcatt

301 cgctctgcag gattccagac cctactaaat tattcacatg gccccaacceg
gteccttectt . : v '
361 gttccgcggt cctaacacaa tgaatggtcc taagaggaaa acggcctcgyg
cteccegetee ' '

421 aggcccactt cgcagtccct agttctccct actgccgetc cagtgcecaga
gccectcecga

481 aggcggccag gacctccaac cacgcacaag tctgcagetc tccccaactt
tcecgttcage

541 tcagtctccg agggtgcgcc agagcagaca cccggaggag tggggagtgg
cagggcgggg

601 ccgggagaat gctgccccgg aacccataaa ttcggccctg cccaggtagg
ccgggacage ) : )

661 tggggtggcc tgggccgaga gccaagaaaa gagaccccat ctggacgecce
aacttggcgg . - '

721 caacaggtgg ccggcgcecg ggggtcectggg aggaaagtcg ctccgggcgg
gcccegttge e o

781 cccgcecgegt ccccattggt catcaggttt cttaaaatgt gactctgaat
ctgtgtcett - ‘ _

841 ccgccgcaga atttagtccc accgaaaggg caacctgccc gegegttecg
ccaccgccgce : _
901 cgcgcttcect cctgaaggtg actcgagccc gcggggacgc agggggcggg
gcccgggtceg .

961 cccggagecg ggattgggca gagggcegggg cggeggaggg attgcggegg
cccgcagcegg . '

1021 gataaccttg aggctgagge agtggctcet tgcacageag .ctgcdcgege .
cgtggctceg ‘ )

1081 gatctcttcg tctttgcagc gtagcccgag teggtcagca gceggaggtg
agcggtgcag

1141 gcagtacgcc atcagtcccc accaagggcc agtcgcecccgg ctagtgcgga
atccecggege v

1201 gccggccgge cccgggcacg caggeaggge ggcgcaggat ccctgtgeta
aatggtatat ' )
1261 taaccacttc tcagtcttac cactctcttt caatttgtct cgacccagga
cctcagcagce )
1321 catgtcgaag ccccatagtg aagccgggac tgccttcatt cagacccage
agctgcacgc ' ‘ : :
1381 agccatggct gacacattcc tggagcacat gtgccgcctg gacattgatt
caccacccat : : : _ B
1441 cacagcccgg aacactggca tcatctgtac cattggtgag tgggtgtcce
ccttceccea : .

1501 aaaagggctt catgggcagt gacctttetce ‘tectgaaaag agctccatge
actttttaaa , N : ' -
1561 gacttttgag ctatttggga gaggaaaaat tttcagggaa aaaaattctt
taaacttaaa o o v
1621 ‘gcaaacttaa atgtttttcc ttggttgaat aattaatact tgtggcttta
aaacttttcc ) ' ¢

1681 taataggccc agcttccecga tcagtggaga cgttgaagga gatgattaag
tctggaatga i :

1741 atgtggctcg tctgaacttc tctcatggaa ctcatgaggt gagctgtgge
tggaccctat
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1801 cctggcaggg
cttccttctt

1861 ttcccccagt
aagctttget

1921 tctgacccca
acctgagatc

1981 cgaactgggc
gctcagtagg

2041 caatatgccc
tctecagttt

2101 ggactcttcc
tgaagaaggg

2161 agccactcte
agaacatcct

2221 gtggctggac
tctacgtgga

2281 tgatgggctt
ggagtccagt

2341 tgtctaaaac
ttaccctttt

2401 ttatacaggt
tgggcagcaa

2461 gaagggtgtg
agaaggacat

2521 ccaggatctg
cattcatccg

2581 caaggcatct
agaacatcaa

2641 gattatcagc
ttgtccetgg v

2701 tctactgcca
ctttgtccat

2761 . caggtttgat

. gtgatctagg
2821 cattgagatt

gacggtgcaa _
2881 ccgagctggg
ccccacatte:

2941 tcatgtgcac
tctcttcceca

3001 tggaattgtc
acacaaagcc )
3061. atactctgtg
tctctgaaga

3121 cagctcaagc
“agcatgatca :

3181 agaagccccc
ctggatggag

3241 ccgactgéat'

gaggctgtge

3301 gcatgcagca
gactgggcct

3361 gggatggatg
tatgcacagc :

3421 ctttcattat
aggtggettt

3481 ttttttttet
ttccttetge

3541 tctggaggca
cttcaaggtt
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gaattggagc
accatgcgga
tcectctacceg
tcatcaaggg
cagagacatg
ttactctectt
éaaatcécgc
tacadgaaca
atttctctéc
agtecttttgt
gccgacttcece
aaccttcctg
aagtttgggg
gatgtccatg
aaaatcgaga
tacttgtggce

gaaatccﬁgg

cctgcagaga

laagcctgtca

actcgcatgt
gCaécgtaaq
taéétactéa
tacatctcac
gccéactcgg
catgctgtct
cctggtgagt

caagctctgg

‘cctccaagtt

cctgttcctg

ccteccttcat

tggattctag
gaccatcaag
gcecegttget
cgtgagtatt
attccttcceg
gtccctagag

ﬁggataacgc

‘tctgcaaggt

aggtgaagcé
etctaaactt
tggtgacgga
gggctgetgt
tcgagcagga
aagttaggaa
atcatgaggg
ctctgttcta

agéccagtga

aggtctteccet

tctgtgctac
ttgtatggga
acacagataa

ctatccagag

taatgctctg

gctgaaggca
ggagaaacag

tctgggectg

tgcagagett

acagcagcaa
cattéctgcc

tggacaccac
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tgtgggagca
aatgtgcgca
gtggctctag
ctgcggagag
aggtgatgct

cggcactgca

ctacatggaa

ggtggaagtg
gaaaggtacg
ctcgtctcﬁg
ggtggagaat

ggacttgcct

tgttgatatg

ggtcctggga

ggttcggagg

tataacctct
tgggétcatg
tgctcagaag
tcaggcatgt
aaéctctgga
tcececettece
gatcagcttg
tccectccca
gtgatgtggc
ccaaagggga
ccccatccec
tttéggtttc
gagggfgggg
cacaccccca

acagtttatt

cgcttgtcat
cagccacgga
acactaaagg
cgaggggaag
gctactggtg
gaggtggagc

aagtgtgacg

_ggcagcaaga

tatgggagct
cctccccaac
ggtggctcct
gctgtgtegg
gtgtttgcgt
gagaagggaa
caagtccccg
¢tceceeecca
gﬁggctcgfg
atgatgattg
gcccacccett
ggctgtctga
ccatgtacct.
ctgtcatttg
gatgctggag
caatgcagtci'
ctatcctctg
cagggcttcé_
tccatecctcet
gtggaagtgg
ccectctceat

tcacttctga
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3601 gtgaattctt
ggtcttgtac )
3661 ctcttcctca
ggctaggggc

3721 tcctgctcce
cccegecatce

3781 tgcagacagg
gttgccttea

3841 ctgagctgcece
gctgtgccat

3901 tggggtacag
ctggtggcag

3961 ggccaagata
tgagcgtctg

4021 gaggagtcgt
tcaggctctt

4081 ccagcttgtce
tccectttgee .

4141 ctgtctgtte
gtaggtttgg
4201 taaaatgagt
cagtgaactt

4261 aaactttatc
gccagtgaaa

4321 gacccgcetge
gccaccccct

4381 gccaccagaa
tctggtctgyg

4441 gcatcttcct
tttcagagaa .

4501 gagatgtcat
ttgactaagg

4561 atattttccg
ttaaattggt

4621 agaggccagg
caaggtaggt -

4681 ggattgcttg
ctctactaaa

4741 aattcaagtt

. acttggagag

4801 ggggtggtgce
cagtcagcca

4861 agatggtacc
ccaaacaaac

4921 ataaaaaaaa
cacttaatgt -

4981 agactgggcc
tgatgcttag

5041 atactcttgg
gagacggtgce '

5101 accttgaacc
catcccectcet

5161 ctctaatttc
agaggctgat

5221 cttgacttag
ttgaatgtgt

5281 ctttgggcaa
gatatgttta -

5341 attatagcct
taagtctctg
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cccatggcectt
gagtcagaag
agctgccctce
cgctcecgea
tgtgctggcce

ctgctgectct

gagacaQCéé_

ggaggctct;
atgtcgagtg
cagctctgga
gctggaaatt
cagatatgg;
cctttgaéct

aaaacagaaa

tcctttttca

ttctattaaa

géctgtctgt

gatggtggct

agctcagaag
agctagétgg
tggggcagea
agcctaggtg
aaacaaaaaa
tggctgacac
cgcagtctca
agtcéccact

c¢ctacttaat

atatactgaa’

gtcatttaac

tagcattaaa

aagtcctggg
ttctgagtac
ttcctttgge
gggggccett
ttgcétggté
tactctagac
ggagggtggc
tcecttettt
cctggecact
gctaaétcag
aactttctcc
ttttecttca

cagceccectce

aaaaaaaaaa

ctatgtatcc
tgctctttca

catcagcatc

cacacctgta

acéagcctgg
gcatggtgat
ggatcgctta
acaaagtgac
atcggtégag

ctcaccattc

caattgccac

aaagtggctg
cgtgtgactt
ccatgaaatc
ctcttaagac

tattcattgc

99

atacttctgc
ctttgcecta
ttccaattca
gtggacctgc
cctgtagggg
caéaaagtcg
tgaccctgge
ctcctctgag
gctcagggtt
ggatccctga
cagtagtett
gcctttctat

caagcgcccca

aaaaaaaact

tgttactggg
gtagcgaact
cttagtgggt

atctcagtac

gcaacctggt

gcacttctgt
aacccaggag
accctgtctc
agtgétttct
gtgtgatgtg
catggtagga
cctttetggg
catggtcﬁca
actgcataga
ctcatctgta

tgttattatt

agtgaaagga
ttctgaaaag
gttccctcetg
actggagtct
gatttgcttt
ggttgagtga
ggcdctggac
agctcgttct
ggaggﬁtcag
ﬁcagggttac
aggtctagct
tcectttceta
agtttaaaac
aaaacaccca
cttaaaqagc
gagttcacac

ttccccatat |

tttgggagge

gaaaccctgt
agtcccaget
gttaaggttg
aaaaaagaaa
¢;cccégg¢c:
attgétgftc
aggtgtccag
tctétcca;a
aaggaggaac
atgtggggac
aaatggatfa

aagtgtctga
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5401 tgtacatgga
gggttatatg

5461 gccaataaag
ttctctectg

5521 caacatcatg
cctgtcagtg

5581 gggtcagaga
tccataccct

5641 ggtgtttcct
catggcactg

5701 ctcagaagat
tggctagacce

5761 tttcctttct
ctgttcactg

5821 ctttctcctg
taccaggtat

5881 ggctctgttt
ttcttacaga '

5941 aagaatacct
aaattgatga

6001 gggggtatta
attgcattat _

6061 aatcctctta
agtgatctat

6121 aaataactca
aagtgtctta

6181 ttaaatatat
tcagtgtgcc

6241 tctcacaact

ccagctttec
6301 agcgctgctce
tccecgtgece

6361 tgaagccaag-

cctgcctaat
6421 caaccagcca
atgaggcagc ‘
6481 gtggtcaagt
tcatgccagg

6541 gtgctagagc

ccttccagaa .
6601 gggaagagcc
aagcagttgg :
6661 actttcatca
taacctaagg-

6721 ttaccttcct

ctegtttttt

6781 tcctcctect
agctcgtgag

6841 gctgaggcag
ctcaagtcac

6901 tccacagacc
taagtgttta

6961 'gcagcagctt
caggtaacac

7021 tqgttaggata
gcccaacctg

7081 gcatctggga
tcatggcagg ,
7141 gcagaccaaa

‘cttggtgaag

EP 2 087 152 B1

tgtaatcttc
cctgggtttg
ctctgtctag
ctaagatteca
atgaacagat
aagttacaqg
gtétcaccag
tgtctaactg
cctgttcatg

ttaacctagt

ccgattette

agcttacatt

gtggctttqt

ctgcatgctt

tagcccaaac

~aatctgttge

tqagégctca
tgﬁgaggagg
c;ﬁctgécag
ctactgcéég
aatttcccct
ccctacctet
ctctgataaa
tcectcttee
ccétgttcca

tcatggaagc

tgatagttct

accagcctct
acagagcctc

gggtcetgtg

ctaactccca
aatctaggtc
caggagatga
ggctcagggt
agatacttta

tctgggctag

ttaacactgg

atgcagttta
tcccecetgtee
acatcctgcc

cctcteccat

‘gtctttctga
‘catgactgtt

égacaggcat

tcagtﬁgagc
catggcaggce
ctccatgcat
gagggcctgt

ggagtggect

attgtctcece

gtattggagg

gcatctgect

ttceecatte
ttgcccectce
ccgcaagctg
catgéccaté
gaéggagtct
tgctgcécct
ttctcgtctg

gctcagtagg

100

ttacctccat
tactgcctcc
gaacaggtct
ctaaattccg
gggctgcaag
gctgtagcté
ccaacagttc
tgacccataa
tctgggctgce
acacatctgc
catttactga
ttcttggtct
ttaattatta
ctgtctcttc

tgeccttgett

cattggaaag

gcatggaggc

tccttectgt -

ggcccagect

tccacccecceca

ﬂégaégtggca

gaaggacaga
tgtcttccca
ttcccctaaa
tttgaagaac
ggcagcgtgg
ggcaggtagg
gccccaggag
taggaacacc

cacagtagat

ttatagatga
aaagccagtc
ccatttggaé
tatcctttct
gtttggattg
ccecctecagg
cttccattaa
ctaagagcag
atgcattccg
ttctactgtg
gatgétggtg
tatctgagca
géttttaatc
acatggctgt
tggctttgac
gctcégttcav

tgggcaggag

aagctatgtc

gggéaﬁgtﬁt
atgaaaaaat -
gcécctcctg
tttagccaat
tgtgttgtgt
ccttacagat
ttgtgcgagce
aggcttctta
éccctaaggg

aagagagaag

‘gccagggagg

gtcacaggca
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7201 gactggtttc
attgggctcc

7261 tcttggcctt
cttcecectee

7321 ctctecctttt
tctggacgga

7381 tgttgctccc
caattatttg

7441 aggaactccg
gccgtgggtg

7501 ccgtggaggc
aagtctggea.
7561 ggtaggaggc
ccttgggggt
7621 cctgggagca
gacccctctg

7681 cctgccacct
gcccaaagga

7741 ctctaggtag
tttatgctgg

7801 agatttatta
ttgaaaattt

7861 agtcctctaa
gtgctcttta
7921 aaaatttcag
catttggcac

7981 actagtccct
ggagaggttg

8041 ctgtgctatc
tgtgtggect

‘8101 atgctgggece
aatgtcectte -

8161 actctcctag
gggtttcctg. '
8221 gaagagggga
gcgtgggcag

8281 cccagagaac
cagcctccca i

8341 ctcttggcetg -

cagttcttge

8401 tgtttggcta
tggcttcage

8461 aattgcttcc
gacttctctg

8521 ctgtgatgtg

‘tcccettetgg

8581 tgcccctece
agtgttcaag '

8641 aaagtgcctg-
ctttggcagg .
8701 cagacgtgct
tagcacctag

8761 atttctaagc
ccagttgctg ‘
8821 ggactgtttc
gtagagaagc

8881 ctgatgttga’
atgtcaagag ‘
8941 tcaggtgcta
aggaatgggt
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tgtggagtct
tgttcccagg
gtgacaaagc
ctagattgcc
ccgcetggeg
ctccttcaég
ggcagcggcet
gtccattgaa
tgggcectgca
cactcataag
cataaéagtg
agttgtaaaa
ttgggaaatg
gctgtttttg
ttggctgaca
tccaacttgg
ttagggagta
gcaaacéggc
caggécacaa

aacagctcca

ttttaagcte

ctctgaaggce

gcttaagttt

cagctcctga-

gcagagggge

cctgcagcaa

ctcatctaga’

agQagctagg
ttcccagggg

gtcacgtgct

tgatcttggce
aacatgttce

tctgécaaag

cgtgaggcag

cécattacca
tqctgcagtq
ccctggéatg
caatgctcag
gggaaggatt
gaatétcaga
cacaggctga
gataccactt
éaﬁﬁtattta

agccctaaag

ttctgtgggce

gatbccttcc

-tgciccttgt.

agtgcccatg
gctéﬁgtha

acccgtaggg

‘tagtcttctg
-cttgcataga

.ccctgacacc

gaccagctgce
tttagaaggé
cactcccatt
tactcagatt
ggecatgtag
gctggtcagc

gcttggcttg

101

tcagctcaga
tcaccagctg
ctectgtcece
aggctgccat
gcgacccecac
gggccataat
ccctgctcag
gtggéactga
gagcagagcc
acatttggat
ctacaaatgg
ttgcttattc

aatgctgttt

acaaattggg

ctggcagcca
ttggcccagg

ccectgtecac

cactgaggag

gaﬁccbtqaé
ttgacctttce
gggtttcact

ggccaagcgt

tgttgagtgt

agctacaagt

teceecetgecet

tcctgttett:
tgattctggg

‘ggcagggaga

tctgctactg

tcactgtcat -

atctccagtg
tccggtgact‘
ctctcgtccece
ctaccacttg
égaagccacc
cgtcctcacc
ﬁggtacctca
gccaaggtaa
ccttceccagg
caaaagcaaa
ttatttgata
cagttactat
actétgédtq
ttccagctca
ggctgaggac
acattgagtt

aggggagcaa

‘cagcagatgqg
'gagagggéﬁc

’ttéaaaggtc

cagctggtce

daagtgcagg

cctcataact
gtgcagtgtc
tccaaaggag
gc;tgctgag
cctttatage
gggcacaaaa
ctccttgcag

tggcagcgag
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aggaggggtt

9061 ctgccaacca
ggtcaaggtg

9121 atcctgagcec
ctagcatgct

9181 gtgggggata
gagcagatgt

9241 tgaagaggcc
actccctgag

9301 ggtacttcct
catctcaggt

9361 ctgctcacca
acccggaatc

9421 cccagacagc
tgcaaggacc '

9481 cagtccagga

atgaatgttg

9541 gtacgtggct
agcattggce

9601 accaacctcc
gggagatgtg

9661 gtcattgtgc
gcgtgttgtt

9721 cctgtgcegt
ccttcccecea

9781 gcccatccat
gtggcactgg

9841 taggttggga
tgtttgcagc

9901 ctgctctagt
cccaatcaag

9961 ggaagaagga
gggtgacagc
10021. ttecttteet
cagaggactc

10081 ccaaccctgg
agggcactgg .
10141 gctgttgttc
tagctctcta )
10201 ggcctctcea
caaacactcc

10261 accctccacc
ctatagagcc

10321 tacctgtatg

SEQ ID NO. 65
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ttgggccagg
tgggctgtgt
cttgcctgtg
taggatgagg
ag;gccctca
ggggcctcét
égtggccaga
tcgtcaggcc
ggcctgggcet

ggagcagggg
cttctettcece

tgaccggatg

gatggaccec

taggccagca

caccagggaa

-gggacagcqct

ggéatgctgq
gtgtgtactc

éttggggtca

cattgaagcce.

gtttgcaccf
ttccatttcc

taataaacaa

gctgcctete
ggggtaagtg
gaatgggggt
ggctgcccga
gtgagctgga
gtaatggtct
taccgcccac

cacctgtace

-gaggacgtgg

ctagagccta
tccaggcaag
gcgececctgge
agagccccte
acgcttgtag
gaégatcaac
agagcctggce

actggaggcce

‘tgtccagttce

agaaacagcc
gactétggcc
gpqccééccc
cccactactg

cagctgaagc

tgtgtcagag
ggttgaggct
agagggcaat

ccctcgggag

tgagggggtg-

cttctgtatg

gtgcccccat

gtggcatctt

acctecgggt

gaggagcttg

gcccgaggcet

tcecggettcea

ctccagccce
aactcactct
gcctcactga

tgcecccecatca

cctggageca

‘ctttagaaaa.

agcaaéagtt
ctggcccetta
teccactcage
cégcacctcc

acctgtttcc

ttcagggtgt
gatqtttctg
ggtaacctag
gggtcctagg
agcecgtttga
tcceccatec
cattgcfgté'
ccctgtgcetg
gaactttgcc
gggatgcttg
tcttcaagaa
ccaacaccat
tthcﬁaCcc
dggctgtaac
;acatggctg
tgtggcccca

gatggcaaga

aatggaﬁgCC

aggggtcctt
cttgcttcte
tgtcctgcag
aggcctgttg

tctetttt

Q01995 - Homo sapiens
Transgelin

mankgpsygm srevgskiek kydeeleerl vewiivgcgp dvgrpdrgrl gfgvwlkngv
ilsklvnsly pdgskpvkvp enppsmvfkq meqvaqflka aedygviktd mfqtvdlfeg
kdmaavqrtl malgslavtk ndghyrgdpn wfmkkagehk reftesqlge gkhv1glqmg
snrgasgagm tgygrprqgii s

SEQ ID NO. 66
D84342
Homo sapiens DNA for SM22 alpha, complete cds
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1 ccgggtgaaa gcagagtgct ccctgaccect ctgccectece ctecteccace ctggectget
61 ttagectttcc ccagacatgg ccaacaaggg tccttcctat ggcatgagcc gcgaagtgca
121 gtccaaaatc gagaagaagt atgacgagga gctggaggag cggctggtgg agtggatcat
181 agtgcagtgt ggccctgatg tgggccgccec agaccgtggg cgettggget tccaggtctg
241 gctgaagaat ggcgtggtga gtggcaccct gggctaggge gctggggggce tggggtgtga
301 ccccctgtga gtcctgggec aatccctgag gactgctaag ctgegtecta tgcecctatge
361 ctggtagatt ctgagcaagc tggtgaacag cctgtaccect gatggctcca agccggtgaa
421 ggtgcccgag aacccaccet ccatggtctt caagcagatg gagcaggtgg ctcagttcect
481 gaaggcggct gaggactatg gggtcatcaa gactgacatg ttccagactg ttgacctctt
541 tgaaggtaga gaggagaatg ctgggggagg aggtgggcag gaggacaggg tgctgggaca
601 gggagagggt atgaccaaat atgccacaac taggggtgtg ctcgcccgca cacagcaggg
661 atgggatatg ccgagaataa cacgccacgc tcacagggec cactgagagg cctcecttga
721 attggggaca actcttggcc ctggtttggce catttttttg tgagagacgg gggcaggcce
781 tggcttggag tcttgtttat acgttcttga tgttcatctc ctetctectg tcttctCaca
841 ggcaaagaca tggcagcagt gcagaggacc ctgatggctt tgggcagctt ggcagtgacc
901 aagaatgatg ggcactaccg tggagatccc aactggttta tgaagtatgt ggcccccagg
961 gagcttgagt ctccgecatgg ggtgggaggt ggcttgttct aaggagcttg cgggaaggat
1021 taggggaagc agatagccaa gaaaggataa agtgagggtc tgggatgggg
aataatgggt '

1081 ccttaatact ccttgacccc tceccttteca cecctectgeg ctecagtcectee
ctagcctatg
1141 aggcaagcta gattagggaa aaaaagtgca acaggaaggc aatgggattg
ggctaggacg f :
1201 ‘taacagaggg atcagaaaac ggdgtggaaaa cacacagttc taccaagtct
ttatcctget ' T ' T -
1261 tcctcctett ctaggaaage gcaggagcat aagagggaat tcacagagag
ccagctgcag o P ' :
1321 gagggaaagc atgtcattgg ccttcagatg ggcagcaaca gaggggcctc
ccaggccgge ) : o
1381 atgacaggcet acggacgacc tcggcagatc atcagttaga gcggagaggg
ctagccctga p o v
1441 gcccggecct cceocccagete cttggetgeca gecatccege ttagecctgec
tcaccecacac .
1501 ccgtgtggta ccttcagecce tggccaagect ttgaggctcet gtcactgage
aatggtaact .
1561 gcacctgggc agctcctceccecc tgtgcecceccca gectcagcécce aacttcttac
ccgaaagcat o '
1621 cactgccttg gccccteect cecggetgee cecatcacct ctactgtcete
ctccctgggce v .
1681 taagcagggg agaagcgggc tgggggtagc ctggatgtgg gccaagtcca
ctgtcctect B
1741 tggcggcaaa agcccattga agaagaacca gcccagectg ccccctatct
tgtcctggaa ' ' '
1801 tatttttggg gttggaactc tc
SEQ ID NO. 67
Q14103 - human
Heterogeneous nuclear ribonucleoprotein
mseeqfggdg aaaaataavg gsagegegam vaatggaaaa agsgagtggg tasggteggs
aesegakida skneedeghs nssprhseaa tagreewkmf igglswdttk kdlkdyfskf
gevvdctlkl dpitgrsrgf gfvlfkeses vdkvmdgkeh klngkvidpk rakamktkep
vkkifvggls pdtpeekire yfggfgeves ielpmdnktn krrgfcfitf keeepvkkim
ekkyhnvgls kceikvamsk eqygqqqawg srggfagrar grgggpsgnw nggysnywng
gygnygynsq gyggyggydy tgynnyygyg dysnqgsgyg kvsrrgghqn sykpy
SEQ ID NO. 68
AF026126

Homo sapiens heterogeneous nuclear ribonucleoprotein D (HNRPD) gene, complete cds
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1 tcgcagaggt gcagccacac cccggcctaa cgtgttgttce
61 gggagggtga gtggactcca ggaatcctcg gaagggcegqqg
121 ctagccgcta cttcgaaaca gcattccecttg ttctcgatgg
181 ctcacgacac ttccggttcecce ttttaaagge ccccaaggcet
241 ggaaggtata aagggtagcg agagggcggg accgaggagg
301 agggggatag gggtgggggg acgcgcgaag ggcgcgctct
361 cgccgttcectt ccgtcggeca ttttaggtgg tccgeggegg
421 ggcgagagcg gccgecgctg gtgcttattce ttttttagtg
481 gtgcgcecgeg cgagagtggg aggcgaaggg ggcaggccag
541 gcagccacgc gcgcgcectte cctgtettgt gtgcttegeg
601 agcgcgggga ttactttgct gctagtttcg gttcgeggea
661 cagcggcgga gacactagca ctatgtcgga ggagcagttce
721 agcggcaacg gcggcggtag gcggctcggc gggcgagcag
781 gacacagggg gcagcggcgg cggcgggaag cggagcceggg
841 tggaggcacc gaagggggca gcgccgagtc ggagggggcg
901 cgaggaggat gaagggtgag taaggggcat cccaggatag
961 tccccctctt tattcccccecg ccattagege tggttceccege
1021 cccatgcagc ctccttgcac tggtctccct ttttctatgt
ggaccttcat ‘ '
1081 ttccttettce ctttgecectge ttatcgeccece ccteccccat
tccaccttta o
1141 gccgtcacca tgctgctcecct cggcccgccc tcctttectce
ggtctectcee )

1201 caccgactta gccgceccagat ttttteccege ctgtcegtggg
tctttececatg

1261 ctgtcccctc tttttcecctt tttctacagt cttgggcata
_cacaaacagc )

1321 ttctctgttt gtattactaa ggtttatttg gtgettctcec
aacgatgcga v S '

1381 ttgtttataa gcacatgttt tggggaacgc gtaggctgtc
tcteceecttgt A

1441 cggccttacg ccgactgttt tcttgggatt ttgaataagt
gatttactca )
1501 ttttectcecac catacgctat cgcacaatgg catactcata
attttgacat _

1561 gcagaccaaa ttgggtctgg tgaaatgctc cgagtttctt
tggttttgcect

1621 ccgcgggctc tggttaagtt cttagtcgat cgggectgea
gctgttccta

1681 tctccggect agcatctacc cttcccccac cccactgagt
gcgcaccett

1741 ttcgcgccct cagctattgg gttccccaac tgttagtaca
tactttttat

1801 gtgcaaccta attttttaca acccccagcc cccttttttt
aggatcctat -

1861 tttggtgtct tgatatctgt ttcccgecca ctaagggagg
tcttaagaga :

1921 aacaaatcac tgtattgtgc tatgggatac ttttttttte
aaatttctta

1981 gtattaactt gcttcctcca attgaaataa cagttgtata
atctgcattt _ i

2041 agtgtattaa aatgcagcat ttgggattgg gaacataata
caggagggac

2101 taaatcaggt ttcttggttg agttttctta gctccgatta
atcgtgggtt

ccecececgatac
ggcggaggca
tceceegegeg
gtgcaacgcg
aaagggaaaa
cgcgtcacgt
cgccattaaa
cagcgggaga
ggagaggcgce
aggtagagcg
ggcgggtgta
ggcggggacg
gagggagcca
accgggggceg

aagattgacg

tcaggcccaa
tctcagececeg
tgggttccecce
cacacacgtt
cctcgccatg
gtaccttttt
aaaacacaga
accatcctga
cacctctgce
ttcgectaag
caggccctac
gttggtacat
cttgactgga
tattctaacc
gattgtacct
ccecggtgecce
cctgtagtcé
tttttggtge
tactacctaa
cgggagttag

ctgaccgatg

tggagtggtg
gggggcccct
actgtcttag
gagcgtgaga
aaaaaaaact
gaccgggacg
gcgaggagga
gagcgggagt
aggagccttt
ggcgcgeggce
gtctcggegg
gggcggdcggce
tggtggcgge
gaaccgcgtce
ccagtaagaa
ctagtcccec

ttctceggge -
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2161 cacgcttcca
ttttttttaa
2221 ctgtaaagag
gtattagaaa
2281 acacgatttc
gaggggagaa
2341 gcactttgga
aggctgtttg
2401 atgatagtgc
taaaaattaa
2461 acagaaccaa
gatatttgga
2521 aacttaaaac
ggacagaggc
2581 accaaaatga
gccctgataa

2641 ttcaaatcgc

atgaattaaa
2701 gtttttaacc
gctgtaccgg
2761 ttgttaattc
cgacggcaca
2821 gcgggaagaa
tcagtagtca
2881 tadtatgtag
ttctagacca
2941 tagtacatac
atgtgtaatc
3001 tttgggcaaa
gtagttgcag
3061 tttggcaatt
gaaaaaatat
3121 tacegtaatc
ggaatttaag
3181 tttaatggct
tgtcatgcat
3241 gttatactga
tgtgtattat
3301 ggaaaaatgt
aaatgtgtgt
3361 ‘gtgtgtgtgt
ctaatgtggc
3421 tttccactac
gaatattaat
3481 aacagttggt
ggtaggttga

"3541 gtattgttct

tgcttttagg
3601 attatatttg
gccactaact
3661 tgcaggcagt
tatttagggt
3721 aacatttaaa
cagctttacc, '
3781 ttggagaaaa
aaaaaaaaag
3841 actggggtca
gggcactage
3901 agctcaattt
actatttgac
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ttcctttttg
aaaggtgttg

ttttactgag

‘atatagggtt

tggttttggg
ctcgaattgt
ctttaacatt
ttaatfgtat
aaagcagctg
étaacagtgt
cctagccatt

tggtaaatct

.aggctgtgta

agtaggtttg
attgatgccg
taagctaaac

tfcacatttg

aaatatgaag

aatattctgg
ttgtctttta
gtgtgtgtgt
agctgttacc
tgacatgtat
ttttatccat
aattttcagg

taacttatat

gatttgctta

‘agcagatgqg

cagtttcgat

cactgctagc

taatggggag
gtggatat;a
aaagagccca
tattaagccc
ggagtggtgg
atatagctta
ttggttttcg
aacttcctgt
actttatagt
caaaaactaa
caaactcctc
tttaaatttt
ttggttagtt
tacctgggat
ttacatggta
aattagtaac
atttatttta
actccttgat

agatgtctga

‘cctagcatat

gtgtatatat
agatttttta
tcacaattgc

cctttecect

ggtttataca

ctttacaagc

tcactgtatt

daacaggcaa

gaatgttatt

vtaatagtggc
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gggtgtgtgt
caagatgtcg
ggatttggag
agcttaggca
tgggaaggga
tttgagaaag
tttgctgaat
ttggggcagg
tacctactgt
aactagaatt
cccacgacac
atttctgtat
gcccattgat
étataCCttt
ttﬁggtctgt

gatattttta

agatgaaaaa

ataaaatatt
agcagttctt
ttgtaaatag
atataccatt
ttttcagtgt
atgactfctc
éccctaaatg
ccaccactgg
tacattctat
ctcatccact
ggggaaaage
cectgtattt

aaattaagat

gtgtctgaat

ctttaatcta

ggaaagttgg

gattcttgtc
agcaaacttt
gaagatgtta
tctgttcttt
ctttctgtta
tgaagtgtéa
ﬁtgattggtt
tctgaagcag
tataaaggtt
ccccaggaaa
tataggcatc
ggtaatgcat
tafcgégcaa o
tafttttétﬁ,
gtétftéaaa
taagcagcac
acctttaata
aaaaggtggg
gatﬁtggctg
tttggaagct
tcagtctttce
agagtagaag
tttéagégcc
gaaatcagtc
aaaaaagagqg '
ggtgagtggt

taaactataa
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3961 attactccat
aaatgaccat

4021 aaacttaaat
gacctgctac

4081 ctaaaacgat
agaaatgttt

4141 atattcatag
aaaataaaat

4201 tttacccagg
aggctggagt

4261 gcagtggtgt
dattctcctg

4321 cctcagectce
ctaattttgt

4381 atttttagta
tcecgaccte

4441 aggtgatccg
gccactgcgce

4501 ccggcctagc
tttttaaggg

4561 ctctaatatt
tccagacgtt

4621 aaggctttct
tttttttttt

4681 tggtgtctgc
gagggatatt

4741 ataagggcaa
agatagagta )
4801 tccaaattga
tctgagaata

4861 aagtgattac
aaataggttt

4921 ttttcctttt
ctgttatcce

4981 agctactcag
ggttgcagtg

5041 agcctagatc
gtttaaaaag

5101 aaaaaaataa
acacacatat

516l atatataaaa
attgtaaaga

5221 ctaagtgccc
actataaagt

5281 tagagtttgg
ggaggctgga

5341 gcgggceggat

-gggaaacccce

5401 gtctctacta
aatcectcecce

5461 acggaggctg
agtgagctga“
5521 gattgtgcca
aactaagcaa

5581 ccagaaacag
atggaataga

5641 attggtccag
ccattttttt
5701 ttttttaaag
acagaagaaa
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tatgtatttt
ttgaaggtca
gtaatattac
ttaataaaca
tttattttat
gatcttgget
caéagtagtt
gagacagggt
cctgcctcgg
caggttgatt
tgacttttct
ttttgaatga
actccccacce
cagttttaéa
atttattaaa,
agtttcatcc

gcatgtaaga

gaggctgagg

atgccaﬁtgc
gtatttgtaé
tcattatgcc
atttatccat
ggctgggtat
cacttgaggc
aaaatgcaaa
aggaatgaga
ctgcgctcea
aaaaagatgg
tttgtgttéa

cctaagcata

gagtctcatg
gtgttttgac
aacttttttg
ttctagatag
ttttgagacg
cagcgcaacc
gggattacag
ttcttcatgt
cctccccaag
ttaaaattac
taactttcca
aaaactttca
gtatctgtcce
gtctcaatat
cacagttctg
taaaatactt
atggacagct
caggagaatt
actcéagCCC
atgtatatat
atcagtttga
aattaagata
ggtacﬁtccg
caggagttca
aatcaagtéa
atcactttga
gcttgggega
aatggaatta
ttétagcata

ccctgagaac
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taattgtttc
tcttcgaagt
aataatctca
taaccaactg
gagtttagct

tccacctece

gcatattéca

tggtcaggct
téctgtaatc
acttaéaaat
attatgcagc
gacttttttc
cttcctcettt
tgagggtaag
téfgcatttc
téaaaatcag
atttttagga
gcttgaaccce
gggcgacaga
atatatatat
gégagggcat
agcagacttt
cctgtaatce
agéccagcct
ggcgtggtgg
acctgggagg
cagégtgaga
atatgttcea
ttcacctatt

aacaaccttt

qagtgatttg
aattacaétt
ggaaaaatgg
tcatttactg
tttgttgcce
~aggttcaag¢
ccatgcctgé
ggtctcgaac
acaggcgtga
agtgttctca
cctatcecctgt
tctcteotttt
ctcccatttt
actggttaat -
cttctgcaaa
ttggttttag

aggcatgcac

‘gggaggtgga

gtgagaétct
aeacacacac'
gtatgccaac
tccccattgt
cagcagtttg
ggccaacgag
tgcagcctgt
cagaggttgce
ctgtctcaéa
tttagtaaag
tggtectgcecaa

tttgattaga
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5761 aagccagaat
acgaaccact
5821 taggtgcttg
cagctggcta
5881 cttactctgc
tggcaaaaat
5941 gaaaagtaga
aattttagaa
6001 gaccctgtgg
gttaaattat
6061 gattactgta
aaaaaatctc
6121 atttcaaatg
aggcggtgcet
6181 ttaagggagg
tagctgaaqt
6241 ttttaatatt
catcttcagt

6301 gaacccttgt

gtggggagta

6361 cgtttggaga

ttaagaaaat
6421 ctgcttcttg
tcattcttgg .
6481 tgttttaatt
attaagggta
6541 ttttcccaat
ctgtctccat
6601 atctgaatag

-atgtttttgt® _
6661 tagadctgtt

ttgagaaatt )
6721 tctgtaataa
tgaagttatt

6781 tctgttgtgg
cagttctctt

6841 tctcattaaa
taacttctgt ‘
6901 ctgtgaagga
caaattatgt

6961 aaataaagat
tgtatattga

7021 gaaaataact
atacacaaaa

7081 cattatgggt
taaatgctac

7141 ttcaagcctg

cccagctcta
7201 gaatacatgt
cctaagactt
7261 actctgcact
taggatagta
7321 agatcagtaa
accctaattc
7381 aagggacagt
atcttaaaag
7441 cccacaagat
agctgagtta
7501 gtgtcacate
gaaaatgttg
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gttcttgggc
cttagagact
aaaacggaag
acttgtgaag
atattctaaa
tttgaagtat
attgaaggtt
tggaataata
ctggataatt
agctctaagg
gcactttgct

tctgaaaaac

tatttctttg

ataaacattg

accagacaga

gtgttcaggc.

tcatggaaag

aécttatggt

éatatagtgt

agtattctgg
tgtatattag
caaattcttc
atttttgttc
gaaactttga
aagttgaaaa
géaagtttgc
cacctcagtt
taattggect
géagatgttt

ccagtccceca

tgccaaaata
tctactttac
ggagactttt
aaatgagatg
tcagcataat
aagaaggcag
aaaaacaatt
cttggctect
gatatttgat
taggcatatt
gggccaggtg
atttggggct
taattgtttt
ctttttggtt
gaattttctt
tgaaatactt

ggtaatttaa

‘catcttagca

actcaccttt
acctgtaagt
aaggtacaca
catgaaattg
atttgattat
ggaagtcctg
gctaacctga
fttgtcacta
aatcaggtat
tttattccaé
cctaatgaaa

cccatgaccce
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ttaatacgtt
acagaatttg
tagaacagca
gacttggtgt
agtgatgtct
aaaagtgtga
ggggaaagat
tattctccaa
tattagttta
aaacaactac
atgatatgct
tcagaataat
ctétttctta
aaataaaé#c
gcctttcaaé
tcaaégtttg
tagttaaatc

agaggtcatt

acagggtgaa

taaaaataag
ctattcaaat
gcaagaagta
aaaatgccaa
aacattéagc
agtgggaage
gaagtaaaac
cttggaggaa
gaatgggcct
ggcctttaat

ttccccagtt

tgtctcaaag
aaaagtttga
actggtgatc
attaatagct
gagccatagt
tgctgttaga
tagagagggc
aagtgctgga
ggagggatag
catactaaag
taggtgatat

accacatacc

ataattttaa

aaaactagtt
agéttaaaaé
ttagttatta
tcaacttaat
géttta#agt‘
tgttgétaaa
gtgtttatag
ttaaagaaaa
aacatttcaa
agttgtttta
atataaatgé
gcagtatéta
aagéctgtgg'
gtgaagaaag
tagtggcagt
ﬁtctttatag

aaaaagaaga
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7561 agcaagtctg
aattctgaca
7621 gtttaccctt
aagaaggtta
7681 ggtataggat
agcctatgta

7741 aagctgccag

ttcgecttaa
7801 aatattttat
ttcecgettac
7861 cacccatcac
actgaggttc
7921 tactgtaaac
aattttcact
7981 aaattgttta
aaaaaaattqg
8041 gctcacaact
gttttgttaa
8101 tgagagaact
ggttgctgag

8161 atcagtgggg,

gagaaatttg

8221 aagctaagat

aggaaaactt
8281 ttatgtacag
aaagacttaa
8341 tttgctgctt
ccagcttttt

8401 ggaataggat

tatactgccc
8461,agtaaactgg
taaggcaatt

8521 ttttttaagc

aggagdgcctt
8581 agctgggaca
tttttacttt
8641 .gggtatatgt
tcactatttt
8701 gtaattattt
tcctgatgtg
8761 tggttatgta
cagtttggaa
8821 aaggtgtgtt
tttaatactg
8881 ctttttgtct

‘acaaagaaag

8941 atctgaaggé

" aagttagatc

9001 ctatcacagg
gagagtgtag

9061 ataaggtagt

catatggata

9121 gtttgataca
‘ggaaggaaga
'9181 atagttcttg

tatttecctga
9241 ataatttgtg
ctatagactt
9301 aaagatgcct
ttttgaaatt
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atttgattcc
aaaattaaaa
agctttttat
atctgaactt
tttgagtata

tttctgcétt

gaatcatcta:

tattgcacat
taattgtgag
gttaaaatag
aactgcatag

tctggttttt

tatttttact

gctcactatt
gttcctgatg

tgcagtttgg

attttaatac
ctacaaagaa.

ttatctttta

gggagcagca

ggaagaatga

attgatgtgg
ttacaggaaa
ctacttttcc
gcgatcaégg
gtgttacgtg
atgagtttgc
ccecaatacg
ttééaggctc

agttaaaagg

catggtgaca
acctccagtc
ttatttattt
tctggtgttt
tacgtttggt
ttaaaggctt
agttaattag
tacttttgtq
atgtagaatt
aaaaggagct
cattttaaca
ttgctgttaa

ttgggtatat

ttgtaattat

tgtggttatg

aaaaggtgtg

tgctttttgt

agafcctaag
gcaagttgaa
gtaataagcc
tgttttaata
ataatattta
atgtitatag

aaatttggtg

ggttttggct

ttctgatcag
ctatttgtgg
ttttatgaag
tgctaaattt

atgtgtttta
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tttttagcca
ctgtcttttt
atttattttt
tgctgtaatg
cttagagtgt
aaatacttta
tggattgtac
ttaaggactc
ttccatttta
tcagcataga
agtttaatga
ctttttaatt
gtttatétct
ttgggagcag

taggaagaat

ttattgatgt

ctttacagga

gaaaactttt
agacttaatt
agctttttgg
tactgcccag
aggcaatttt
gaggccttag
éagttgtaga
ﬁté;gctatt
ttaataatat
ttcecccattt
atagaggtag
tgaaattaac

gcaattéaca

ttatgtaaca
aaagggtaéa
gtacaaaggg.
ttagtaagat
cttggtggat
ttgctggtta
ttcaatggat
ttagcacatc
tgtgctaaqga
caccaatgct
acatttggaa
ttttaatcta
tagcaagttg
cagtaataag
gatgttttaa
ggataatatt
aaatgﬁttat
atgtagagtal
tgéﬁgétfdc
aataggatgt'
taaactégtg
ttttaagqat
ctgggacact
ctgcactcté_
taaagaatcg
aaaatattaa
tgatagtata
gttdéggaat
tttaaagata

gaagtccata
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9361 ttgttaggca agcaactttt aactgaatca ttattttgat cctgggctaa
agggaagtag .

9421 cagttatgtt tgtatatagt gctaaaggga agtagcagtc atgtttgtat
atattgaagg

9481 taatggttat ctagtaattg gttaaatttg tgtatgtcct accattctta
cctttagatt

9541 taaacagtat atgttagttg atgttacatc accaccatga cttgacagtt
taatcttgag

9601 caagtcaaca tatgcttggc attatctgta tttatagtta tttttaagta
agttaatagt

9661 ctctgaactt cagttaagat atatattttt taaatgaaaa cttcaatttc
cttaggtcat N
9721 ggatcaaaaa gaacataaat tgaatgggaa ggtgattgat cctaaaaggg
ccaaagccat . -
9781 gaaaacaaaa gagccggtta aaaaaatttt tgttggtggc ctttctccag
atacacctga ) : : '
9841 agagaaaata agggagtact ttggtggttt tggtgaggta tgttataaat
gttttgaccce

9901 agtttatgtc aaaattagtg tgaatgtgat tgtcccatta tggactcaga
gtcacttggce ‘ :

9961 ttttcaaagc tgttagggta gattatgtga tctgttttgg aataaggata
ttgtaaatac : '
10021 ttcattagca ggtctttgaa ggttggataa tgtgtttttc tcattgagcea
cctactctat ' o _

10081 gcagagtatt gctggggtéq agtataccaa agatgaaata gacaaacatt
cttaaataca . . .
10141-gacaattaag aggaagaaat ctagattaga aggagacttt tgttgaaaat
aggaaaggaa : ’

10201 ttaagaatag ggtgtagtgc cttatcagtt gaaatgcatg tgtaagtgca
aatttaatga ' ' ‘

10261 gactaatcat tatagactca ttagtgaggc tggacgcgat ggctcatgct
gtagtaatcc ‘ " '
10321 cagcacttgg gaggccgaag tgggtggatt actggagacc aggagatgaa
gaccatectg’ ' h : . ' .
10381 gacaacatag tggacccgte tcaattaaaa gtaaaacaaa cttagactca
ttagtgaaat o ‘

10441 aggtagataa tagaggtttc ttttatgaat taatgaatta atgaaagttg
agaaatttgt o ' :
10501 ggccttgggce tccagatacg tcccacagac atttattgect tgattgaaac
aataagtgct | » : :
10561 tttttagtgt tgaggatttg agatattgcc cacaaaactc agtatctagc
tttttaaaaa ) o

10621 "atatttgcaa gagcacgcaa catgggaact gacgctgccc tcctgtacgg
cagcatctet ' : :
10681 caaactgagt: agtagcttcc atcttggttt gggcatatgc tctccagttt
ttagtagtcc T :
10741 tcaccaccct acttcctgtt ttctctcaaa tacatttttt ttctgttttt
cttagatttg - : ‘

10801 actgttttct tcttgttett tgtgggcatt tgaatttgtg acccttgagt
taggtagtaa - ‘

10861 atgtcagtgc gtggtaaagc ttatttttgt aaatagttgt gaagacctta
gatggaatgg , ‘ '

10921 gtgttctaat ttgaagaatt ccttaaaagg attagaataa atagggagaa
acaggagact 3

10981 agaacttcag tgccaaatac atgttttctt tgtgtgtttt ccccecteta
aacttgtgtt ' v .

11041 tcttttaagg tcaataaaat gcatgttagc atattaaaat ttgtttttta
ataccaggtg

11101 gaatccatag agctccccat ggacaacaag accaataaga ggcgtgggtt
ctgctttatt ' ' :
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11161 acctttaagg

caatgttggt

11221 cttagtaaag

tgtaaagagc

11281 ttaaccattt

aaacttctca

11341 ttggttactt

ttgttagtgt

11401 ttttgtctag

gaagtaacat

11461 cactagcaag

aattaataaa

11521 ctgactgagg

attctggtta

11581 ttagaaactt

aatttttctce

11641 ttttagtgtg

gcaacagtgg

11701 ggatctagag

gctagagcct

11761 aagtttactc

gatctttgct

11821 gatcttctga
.actggaacca -
11881 gggatatagt
.gccaaggtta
11941 cggtggttat
‘atggtgatta
12001 tagcagtaag
‘tgtacaaatt
12061 tggataggca

gtttcaaatt

12121 cctggaaact.

atatcacaca

12181 cacattataa

atttgtttta

12241 ‘cttggattta

ttctaaatgt

12301 -cacttcttgg

aaactgaata

12361 ataccacatg

taatgtagaa

12421 actcttaaaa

gacatggaaa.

12481 gccctgactt

gcaactgttg

12541 agtcgtcagg

gagagtggtt

12601 gcattggttg

ccagttcttg

12661 gagttatatc

attaaagtca

12721 gaagaaggtc

aagggcagag

12781 atactaagca

ttttgctggt

12841 ggttgtgaaa

tgtaagggtg

12901 aggggattgt
gaatgectge
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aagaagaacc
taagttaagc
atctttctcet
accattgacc
gctttcacaa
tactcataag
aaagtttcaa
atttagcéac
aaataaaagt
gaggatttgc
tatcttaagce

ctttagtgaa

aactattgga

ggaggatatg
tactatactt
gaaaggttag

tgaaactgca

gggtaggatg

aaaattttaa
accaaccaat
ttgccagtta
cagatgttga
cattgtgcaa
taaagggttc
caﬁtgtttta
ctttcttagg
agcaaagatg

ctgattgtgg

gggtcagctg

ctcccatttt

agtgaagaag
atcéatttac
gtaaaggctt
aactttttgt
aaatagtttt
tgattactct
attagcctac
ttttatttte
agccatgtcg
aggaagagct

ttttctgctt

cctattaatg

atcaaggcta

gctacacpgg

tttatattaa

tgtagcettg

gccattttat

tatgtgtggt

gctcagttca

aatcttggca
aaactaatag
gcttgataga
étaaggtagt
tactaggagc
agtggttttt
tgactaggcc

gattgggtga

‘ttgacaattt

tccatcecttt

atacaataag

110

ataatggaaa
ttgtagagaa
aagttctttg
ggggagcagg
tagaacttga
taagtactaa
tctatftaaa
ttgagtcagt
aaggaacaat
cgtggaagag
tttaattatc
tgctgcaggce
tggcaactat
ttacaacaac
ctgctatttg
ccaagtgcaa
tgcttggttce
tctatatatg
gatcttttaa
~tgat’gtgtct
tétcctcgct
accaaaaaac
tgctctccac
aazéttacat
cttttectte
tgctgcacaa
gattggggcc
gttctaaatt
gaaacttaaa

tcaagtaatc

agaaatacca
aactagctgt
catgctttaa
atggacacat
caagtaaaat
atattggttt
catgttggct
;taataaﬁgt
atcagcaéca
gtggtggtaa
ctQaagtaaa»
cccagtcaaé
ggatataaca
tactatggat
acatttattt
étgtcttcag.
ctceccagcecct
tttgctgggc
gcﬁcaaggta
taatccta;a
ttaggattat
ttgactttta
ctgatttgta
ttttttggag
cttggt;aga
taataggtta
tttttcttag
ttaaga;aft
acttttaaac

agctcattct
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12961 cattgtatgc
tcagggtgaa

13021 tttttcacac

aattaggtac

13081 tgttctgatt
tttattttag

13141 accagcagag
agctacaaac

13201 catactaaat
aatagttttt

13261 ttttgtcatt
atgcttaatt

13321 taagagtttce
tttcaaaaga
13381 tatgtaacac
aagtcagtaa

13441 agttaacagg
aaaaagtatt

13501 gcctactaac
attgcaggcc

13561 ctgtgtcgceg
gtaacgagat

13621 gctccacgcet
gtatcagcat

13681 tataaaataa
ttttaaaaac

13741 tatttgtaat
atacgtcagc

13801 ttactgaata

‘ggattttcca’

13861 gtcttaattt
tatagacgtt

13921 .gtagcagtaa
tcctataatt o
13981 acagtagata
gatggacaag -
14041 agatatgctt
aaaatgtcct

14101 tttaccdaat

ttttatattt
14161 taaagaatac
tggatttaca
14221 gctcatggac
taatgttata
14281 cagtatttac
tttgttaagt
14341 gttgtagect
ggtgaagcag
14401 tattttccaa
tagcagttca
14461 aactaaattt
ctctgaagtt
14521 taattctgag
aattgctatg
14581 cttcagaatc
agtcttgtgt
14641 taaaagccca
ttaataaatc

14701 cttttgtata

tgtcatggat

EP 2

attcactaca
ttgggaatta
attagtatgt
tagttatggq
tattccattt‘
Eacaatagta
acagcaccca
aggtgctctt
taaagtactg
tctgacatta
ctgacttcag
ctcgaétgct
aatggatact
gtaattttaa
attttaacta.
tatatttta£
ttgcaagaag
aqtttttctt

atccaataaa

tgaccttttt

ttgtaaaagc
tctactg£tc
atatagtgga
gcccagagtg
tttgaagatt‘
tttgtatcaa
ttctcattaa
aatttgtgtt
gtgtgacagt

aaaatgtatt

087 152 B1

tatttggtaa
agctaccctt
aaécactacc
aaggtatcca
gcaacttatc
gtttttatéa
gaagtgctta
aagcttttgce

ctaatgggta

taccttgttt

attctcacag
gccgtttggt
tcaagctttg
tgcatttttt
tttattctﬁc
taatctattt
gtcttgagct
ttggtcgtat
ataagcttéa
atgagttctt

atatcacatce

agctttaatt

acatagggat.

acttctattt
cétttgaagg
gtccctgaat
aagaaatttg
ttatgecectt

gtcatgatgt

‘ggctctttta
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attatttgat
aattttttga
gttctggttc
ggcgaggtgg
cccaacaggt
tctatattgt
ccatattata
ctttttgtcce
caaattaagg

gtaccgccag

<gcccgctcaa

atggtctett
ccttcactta
acaggcccag

taaggataca

taatgcttgc

gaattcctgt
ataagttttc

atattagatg

tdggtaaata

ttaaaccagt

‘tataaaacat

adctcagttt

tttettettt.

tggétéctgc
ggaagﬁatéa
ctttcattgﬁ
tcccCcaéta
agtagtgtct

tcatcagaat

aaatgattgc
gattgtttaa
taacacttgt‘
tcatcaaaat
atgt;ctaaa
tcataaaaca
acatagtgac
tattattaac
aattgcagca
cgggaactte
tgcggacagg
ccaacatcct
tttetttget
taatggtféa

gcttgtctcet

ttttcccatt

tgﬁga¢aact‘
tataacttgt

ctéttqggte'
ctttaaagct
ggtgcapapg
atcacacatt

tatgtaaatt

gtctccaggt

éacctgctéa
qgttgggtcc
tttatttctt
ttgtégagca
téctggtttt

aggaaaaaat
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14761 tcaagttatt aaaagcataa gtttggaaga caggcttgcc gaaattgagg
acatgattaa ) )

14821 aattgcagtg aagtttgaaa tgtttttagc aaaatctaat ttttgccata
atgtgtccte

14881 cctgtccaaa ttgggaatga cttaatgtca atttgtttgt tggttgtttt
aataatactt o

14941 ccttatgtag ccattaagat ttatatgaat attttcccca atg

Claims

A method for detecting at least one endometrial marker associated with an endometrium phase in a human subject,
wherein the at least one endometrial marker comprises WAP four-disulfide core domain 2 polypeptide (WFDC2),
the method comprising:

(a) in a biological sample obtained from the subject, the biological sample being derived from endometrial tissue
or blood, measuring the amount of the at least one endometrial marker in the biological sample; and,

(b) comparing the measured amount with a standard amount, wherein a difference between the measured
amount and the standard amount is indicative of the presence of the endometrium phase.

The method of claim 1, wherein the standard amount is an amount of the at least one marker in non-receptive uterine
tissue and a higher measured amount relative to the standard amount is indicative of uterine receptivity.

The method of claim 1, wherein the non-receptive uterine tissue is in a proliferative phase.
The method according to any one of claims 1 to 3, wherein step (a) comprises:

(a) contacting the biological sample with at least one binding agent, such as an antibody, that specifically binds
to the at least one endometrial marker or a part thereof; and

(b) measuring the amount of the at least one endometrial cancer marker that binds to the at least one binding
agent.

Use of a diagnostic composition for detecting an endometrium phase in a method for determining endometrial phase
in humans, the composition comprising an agent that is capable of binding to at least one endometrial marker listed
in Table 1, wherein the at least one marker comprises WFDC2.

The method according to any one of claims 1 to 4, wherein the atleast one endometrial marker comprises, in addition
to WFDC2, one or more of: clusterin, mucin 5B, leucine aminopeptidase 3 (LAP3), macrophage capping protein
(CAP-G), pyruvate kinase M1/M2 (PK), chaperonin 10 (Cpn10) or a-1-antitrypsin (ATT).

Use of a set of endometrial markers in a method for determining endometrial phase in humans, the set of endometrial
markers comprising WAP four-disulfide core domain 2 polypeptide (WFDC2) and at least 1, 2, 3, 4, or 5 of the other
markers listed in Table 1.

The use of claim 7, further comprising 2 to 16 of the markers listed in Table 2.

Use of a kit for conducting the method as claimed in any one of claims 1 to 3 or 5, comprising at least one binding
agent that specifically binds to at least one endometrial marker listed in Table 1, wherein the at least one marker
includes WAP four-disulfide core domain 2 polypeptide (WFDC2), and at least one of instructions, compounds,
reagents, and containers for using the kit, wherein the binding agent comprises: a detectable substance; a substance
that binds directly or indirectly to a detectable substance.
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The use of claim 9, wherein the binding agent comprises antibodies or fragments of antibodies that bind specifically
to an epitope to at least one endometrial marker.

The method according to any one of claims 1-4 or 6, wherein the endometrial tissue is diseased endometrial tissue.

Patentanspriiche

1.

10.

1.

Verfahren zum Bestimmen von mindestens einem endometrialen Marker, der mit einer endometrialen Phase in
einem menschlichen Subjekt assoziiert ist, wobei der mindestens eine endometriale Marker WAP Vier-Disulfid-
Kerndoméanenpolypeptid 2 (WFDC2) umfasst, das Verfahren umfassend:

(a) in einer biologischen Probe, die von dem Subjekt erhalten wurde, wobei die biologische Probe aus endo-
metrialem Gewebe oder Blut abgeleitetist, Messen der Menge von dem mindestens einen endometrialen Marker
in der biologischen Probe; und

(b) Vergleichen der gemessenen Menge mit einer Standard-Menge, wobei ein Unterschied zwischen der ge-
messenen Menge und der Standard-Menge auf die Anwesenheit der endometrialen Phase hinweist.

Verfahren nach Anspruch 1, wobei die Standard-Menge eine Menge des mindestens einen Markers in nicht-emp-
fanglichem Gebarmuttergewebe ist und eine hohere gemessene Menge im Vergleich zur Standard-Menge auf
Gebarmutter-Empfanglichkeit hinweist.

Verfahren nach Anspruch 1, wobei das nicht-empfangliche Gebarmuttergewebe in einer Proliferationsphase ist.
Verfahren nach einem der Anspriiche 1 bis 3, wobei Schritt (a) umfasst:

(a) Kontaktieren der biologischen Probe mit mindestens einem Bindungs-Agens, wie einem Antikdrper, der
spezifisch an den mindestens einen endometrialen Marker oder einen Teil davon bindet; und

(b) Messen der Menge des mindestens einen endometrialen Krebs-Markers, der an das mindestens eine Bin-
dungs-Agens bindet.

Verwendung einer diagnostischen Zusammensetzung zum Bestimmen einer endometrialen Phase in einem Ver-
fahren zum Bestimmen der endometrialen Phase beim Menschen, wobei die Zusammensetzung ein Mittel umfasst,
das in der Lage ist an mindestens einen in Tabelle 1 aufgelisteten endometrialen Marker zu binden, wobei der
mindestens eine Marker WFDC2 umfasst.

Verfahren nach einem der Anspriiche 1 bis 4, wobei der mindestens eine endometriale Marker, zusatzlichzu WFDC2,
einen oder mehrere aus Clusterin, Mucin 5B, Leucin Aminopeptidase 3 (LAP3), Makrophagen-Capping Protein
(CAP-G), Pyruvatkinase M1/M2 (PK), Chaperonin 10 (Cpn10) oder a-1-Antitrypsin (ATT) umfasst.

Verwendung eines Sets von endometrialen Markern in einem Verfahren zum Bestimmen der endometrialen Phase
beim Menschen, wobei das Set von endometrialen Markern WAP Vier-Disulfid-Kerndomanenpolypeptid 2 (WFDC2)
und mindestens 1, 2, 3, 4 oder 5 von den anderen in Tabelle 1 aufgefihrten Markern umfasst.

Verwendung nach Anspruch 7, ferner umfassend 2 bis 16 der in Tabelle 2 aufgefiihrten Marker.

Verwendung eines Kits zum Durchfiihren des Verfahrens nach einem der Anspriiche 1 bis 3 oder 5, umfassend
mindestens ein Bindungs-Agens, das spezifisch an mindestens einen in Tabelle 1 aufgefiihrten endometrialen
Marker bindet, wobei der mindestens eine Marker WAP Vier-Disulfid-Kerndomanenpolypeptid 2 (WFDC2) und
mindestens einen aus Instruktionen, Verbindungen, Reagenzien und Behalter zum Verwenden des Kits enthalt,
wobei das Bindungs-Agens eine nachweisbare Substanz, eine Substanz, die direkt oder indirekt an die nachweisbare
Substanz bindet, umfasst.

Verwendung nach Anspruch 9, wobei das Bindungs-Agens Antikdrper oder Fragmente von Antikdrpern umfasst,
die spezifisch an ein Epitop des mindestens einen endometrialen Markers bindet.

Verfahren nach einemder Anspriiche 1-4 oder 6, wobei das endometriale Gewebe erkranktes endometriales Gewebe
ist.
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Revendications

10.

11.

Procédé de détection d’au moins un marqueur de I'endomeétre associé a une phase de 'endométre chez un sujet
humain, dans lequel I'au moins un marqueur de 'endométre comprend le polypeptide de la protéine WAP a 2
domaines centraux a 4 ponts disulfure (WFDC?2), le procédé comprenant les étapes consistant a :

(a) mesurer, dans un échantillon biologique obtenu du sujet, I'échantillon biologique étant dérivé du tissu de
'endométre ou du sang, la quantité de I'au moins un marqueur de 'endomeétre dans I'échantillon biologique ; et,
(b) comparer la quantité mesurée a une quantité standard, dans lequel une différence entre la quantité mesurée
et la quantité standard indique la présence de la phase de 'endomeétre.

Procédé selon la revendication 1, dans lequel la quantité standard est une quantité de 'au moins un marqueur dans
un tissu utérin non réceptif et une quantité mesurée supérieure par rapport a la quantité standard indique une
réceptivité utérine.

Procédé selon la revendication 1, dans lequel le tissu utérin non réceptif est dans une phase proliférative.
Procédé selon 'une quelconque des revendications 1 a 3, dans lequel I'étape (a) comprend les étapes consistant a :

(a) mettre en contact I'échantillon biologique avec au moins un agent de liaison, tel qu’un anticorps, qui se lie
de fagon spécifique a I'au moins un marqueur de 'endomeétre ou a une partie de celui-ci ; et

(b) mesurer la quantité de I'au moins un marqueur du cancer de 'endométre qui se lie a I'au moins un agent
de liaison.

Utilisation d’'une composition de diagnostic pour détecter une phase de I'endométre dans un procédé pour déterminer
une phase de 'endométre chez des humains, la composition comprenant un agent qui est capable de se lier a au
moins un marqueur de I'endométre répertorié au tableau 1, dans laquelle 'au moins un marqueur comprend WFDC2.

Procédé selon I'une quelconque des revendications 1 a 4, dans lequel I'au moins un marqueur de I'endométre
comprend, en plus de WFDC2, un ou plusieurs parmi : la clusterine, la mucine 5B, la leucine aminopeptidase 3
(LAP3), une protéine de coiffe des macrophages (CAP-G), la pyruvate kinase M1/M2 (PK), la chaperonine 10
(Cpn10) ou l'a-1-antitrypsine (ATT).

Utilisation d’'un ensemble de marqueurs de 'endométre dans un procédé de détermination de la phase de I'endomeétre
chez les humains, I'ensemble de marqueurs de I'endomeétre comprenant le polypeptide de la protéine WAP a 2
domaines centraux a 4 ponts disulfure (WFDCZ2) et au moins 1, 2, 3, 4, ou 5 des autres marqueurs répertoriés au
Tableau 1.

Utilisation selon la revendication 7, comprenant en outre 2 a 16 des marqueurs répertoriés au Tableau 2.

Utilisation d’'un nécessaire pour mener le procédé tel que revendiqué dans I'une quelconque des revendications 1
a 3 ou 5, comprenant au moins un agent de liaison qui se lie spécifiquement a au moins un marqueur de 'endomeétre
répertorié au Tableau 1, dans laquelle I'au moins un marqueur inclut le polypeptide de la protéine WAP a 2 domaines
centraux a 4 ponts disulfure (WFDCZ2), et au moins un parmi des instructions, des composés, des réactifs, et des
conteneurs pour utiliser le nécessaire, dans laquelle I'agent de liaison comprend : une substance détectable ; une
substance qui se lie directement ou indirectement a une substance détectable.

Utilisation selon la revendication 9, dans laquelle I'agent de liaison comprend des anticorps ou des fragments
d’anticorps qui se lient spécifiquement a un épitope a au moins un marqueur de I'endomeétre.

Procédé selon I'une quelconque des revendications 1 a 4 ou 6, dans lequel le tissu de 'endométre est un tissu de
'endométre malade.
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