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Description
FIELD OF INVENTION

[0001] The invention relates to methods of diagnosis using biomarkers comprising albumin-bound protein/peptide
complex (ABPPC).

BACKGROUND

[0002] Serum albumin is the most abundant protein in serum, typically present at 45-50 mg/ml. Albumin functions as
a "molecular sponge" binding proteins, lipids, and small molecules in the intracellular space (1-3) and has been found
to form associations with peptide hormones, serum amyloid A, interferons, glucagons, bradykinin, insulin, and Strepto-
coccal Protein G (4-7) but an extensive list of binding partners, and whether these partners change with disease, has
not been investigated. Previous studies have shown a higher recovery of low molecular weight species when removing
high molecular weight species under denaturing conditions, further confirming that larger proteins, such as albumin, are
binding peptides (8). Furthermore, albumin has been reported to bind to a small number of specific proteins such as
paraoxonase 1 (9), alpha-1-acid glycoprotein (10), and clusterin (11) (indirect interaction through paraoxonase 1) and
apolipoprotein E<12> in serum. Although albumin binding peptides (below 30 IcDa) in serum have been studied, the
extent of their binding is currently unknown (13). To date, a comprehensive study of the whole proteins bound to albumin
has not been carried out. Additionally, there is no documentation of any changes in the protein/peptide composition,
ratio or PTM status of the proteins/peptides bound to albumin.

[0003] Albumin has been found to change with disease which alters its binding to metals and currently functions as a
biomarker for ischemia. A modification of albumin that has previously been identified as a biomarker for myocardial
ischemia is the N-terminus N-acetylation of albumin, which decreases the binding affinity of albumin to cobalt and nickel
(21- 23). Current patents (24,25) cover the usage of this N-terminal modification of albumin for ischemia and have led
to a clinical assay for albumin cobalt binding (ACB assay). In addition to the N-terminal modification, the oxidation of
albumin has been proposed to be a marker for oxidative stress (26). MALDI-TOF analysis (Matrix Assisted Laser Des-
orption/lonization Time-of-Flight) of the albumin in patients with renal impairment and end-stage renal disease show an
increase in the MW of albumin with disease (27). Finally, the fatty acid transport

[0004] Cotter et al (2006, ABSTRACTS OF PAPERS AMERICAN CHEMICAL SOCIETY, 14) discloses a mass spec-
trometry based method for the identification of biomarkers for heart failure. The method comprises isolating the "albumin
fraction" with an anti-HSA antibody and analysing the proteins released from albumin. Several biomarker proteins were
identified. function of albumin is modified in atherosclerosis and diabetes (28). In patients with diabetes, the binding
capacity of albumin for fatty acids is increased, and in patients with atherosclerosis the capacity is decreased. In con-
clusion, the evidence the albumin is changing with disease is clear. What has not been investigated or described
previously is altered binding of proteins and/or peptides to albumin in serum. The current work is unique because it
includes the analysis of intact proteins, degraded proteins, and peptides, without eliminating any mass range.

[0005] Furthermore, the current work focuses on the changes in the proteins and peptides that bind to albumin, a
feature not addressed in any previous literature.

SUMMARY

[0006] In its broadest sense, the present invention pertains to subject-matter as defined in the appended claims.
[0007] The invention pertains to a method of diagnosing myocardial ischemia, myocardial infarction and/or vasculitis
in a patient, comprising

(a) measuring the level of at least one biomarker in a biological sample obtained from said patient, wherein said
biomarker comprises an albumin-bound protein/peptide complex (ABPPC) and wherein the ABPPC comprises
afamin bound to albumin, and

(b) comparing the level measured in the biological sample to a control level in a normal subject population, wherein
an increase or decrease in the level, compared to control level, is indicative of said disease or disorder.

[0008] The invention also pertains to the use of a diagnostic or prognostic kit for the method of diagnosis of described
above wherein the kit comprises

an antibody or a chemical moiety to specifically capture or enrich albumin in a biological sample; a secondary antibody
or chemical moiety to one or more specific modified or unmodified proteins or peptides bound to albumin, wherein the
secondary antibody is specific for afamin; and
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at least one component for detection and/or quantification of the amount of secondary antibody bound.

[0009] We examined an albumin-enriched fraction of human serum in order to determine any albumin binding proteins
in healthy individuals and furthermore whether the proteins that bind to albumin change with disease. The study included
multiple independent methods for isolation of albumin and any bound proteins/peptides (modified and nonmodified)
(albumin bound protein/peptide complex, ABPPC) (Figure 1). The results show that ABPPC should be useful biomarkers
for disease.

[0010] Accordingly, a method of diagnosing a disease or disorder is provided, comprising measuring the level of
specific albumin-bound protein/peptide complex(es) (ABPPC) in a subject, and comparing the level to a control level
from a normal subject population. It has been found that variations in the levels of specific ABPPCs, and variations in
ABPPC profile are indicative of specific diseases and disorders.

[0011] The aim is to characterize proteins that are differentially bound to albumin in diseased and healthy patients in
a cost effective, rapid and sensitive manner that is compatible with current blood collection protocols. This is based on
the hypothesis that albumin changes with disease, and therefore the complex of albumin with its bound proteins and
peptides changes, although the inventors are not bound by any particular hypothesis. The ABPPC assay may measure
a modification of albumin or a change in ABPPC composition (i.e. the presence or absence of one or more proteins,
altered concentration (or stoichiomery or molar ratio) of one or more proteins, change in a protein’s PTM (e.g. proteolysis
fragment vs. intact protein including albumin).

[0012] The method can be used alone, or in conjunction with other diagnostic tests to improve the accuracy and
specificity of the diagnosis. It can also be used for screening purposes, to identify individuals who appear to be "at risk"
for further testing by this or other means.

[0013] Accordingly, in one aspect, the method comprises (a) measuring the level of at least one biomarker in a biological
sample obtained from said subject, wherein said biomarker comprises an an albumin-bound protein/peptide complex
(ABPPC), and (b) comparing the level measured in the biological sample to a control level in a normal subject population,
wherein an increase or decrease in the level, compared to control level, is indicative of said disease or disorder.
[0014] In another aspect, the method comprises assaying a subject sample for the presence of at least one biomarker
comprising an albumin-bound protein/peptide complex (ABPPC); wherein the detection of said biomarker(s) is correlated
with a diagnosis of the disease or disorder, the correlation taking into account the presence and level of biomarker(s)
in the subject sample as compared to normal subjects.

[0015] The biomarkers can be detected by any suitable means known to those of skill in the art, for example, using a
protein assay, binding assay, or animmunoassay. Biomarkers may also be identified as peaks using Mass Spectroscopy,
or as gel bands using, for example size exclusion chromatography (SEC), optionally after appropriate initial treatment
of the sample. Exemplary assays are described in detail in the examples which follow. For a positive diagnosis, the
biomarkers are elevated or lowered as compared to values in normal healthy controls.

[0016] The subject sample may be selected, for example, from the group consisting of blood, blood plasma, serum.
Preferably, the sample is albumin-enriched serum.

[0017] The diagnostic assay can be used, for example, to evaluate patients presenting to an emergency room, or for
ongoing care within a hospital setting, or in a medical practitioner’s office. The assay has the advantage that it can be
easily and reproducibly obtained from individuals since albumin is highly abundant in serum (40-50 mg/ml). Specific
antibodies to albumin are available and the ABPPC can be captured easily without a complicated assay. Other biochemical
methods can be used as well, including liquid chromatography and gel based methods. Since the capture of ABPPC is
based upon targeting albumin, the proteins (or a PTM or other modification) that are changing in a particular disease
need not be known in advance, since the protcol for capturing the ABPPC is universal for all diseases. In this way, the
ABPPC is a simple targeted assay that casts a wide net over a variety of potential targets and is, therefore, very cost
effective. There is no requirement for developing multiple specific antibodies to detect low abundance proteins, for
example. Furthermore, capturing this naturally-occurring sub-proteome reduces sample complexity and avoids the prob-
lems associated with assay sensitivity at low protein concentrations. Since some proteins in the ABPPC have not been
observed in albumin depleted serum, it appears that some biomarkers are unique to the ABPPC.

[0018] After a protein of interest has been identified, downstream clinical assays could simply couple one capture
antibody for albumin to a different detecting antibody for the protein of interest.

[0019] Also disclosed is a kit for carrying out the method described herein. In one embodiment, the kit may comprise,
for example, any of: an antibody (or a chemical moiety) to specifically capture or enrich for the endogenous albumin),
a secondary antibody (or chemical moiety) to one or more of the specific protein (or peptide or modified protein) bound
to albumin and components for detection and/or quantification of the amount of secondary antibody bound. In one
embodiment, the secondary antibody would be against protein(s) that change with the specific protein so that one is
quantifying the change in protein content of the ABPPC.

[0020] An alternative would be a capture of endogenous ABPPC (with an antibody or chemical moiety) with a direct
detection of the protein(s) of interest using mass spectrometry of the intact or enzymatically degraded protein. In this
embodiment the kit may contain the anti-albumin antibody coupled to a matrix (for example, in a small column or packed
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into an end of a pipette tip) where the ABPPC would be enriched followed elution into MS for intact mass or eluted for
digestion and subsequent MS analysis (of all peptides or specific signature peptide for the analyte(s)). Kits of the
disclosure may contain a plurality of antibodies so that more than one ABPPC component could be assessed simulta-
neously.

[0021] Itis also believed that the ratio of bound to free (circulating) ABPPC may be important. Methods and kits may
be modified so that specific proteins are measured as bound to serum albumin or free. For example, in the current work,
a number of proteins have been observed to be both bound to albumin, but also observed in the albumin-depleted
fraction of serm, indicating that they could be present in their free form. Examples of these proteins include antithrombin
I, apolipoprotein All, AlV, ClI, clusterin, transthyretin, and vitamin D binding protein, for example. Practitioners will be
able to determine through routine experimentation how the ratio is altered in particular disease states.

[0022] It is a further object of this disclosure to provide a method of identifying biomarkers comprising ABPPC for
specific diseases and disorders by screening populations of patients having a disease or disorder for serum ABPPCs
and comparing the ABPPCs thus obtained with those in a normal subject population. Such screening can be carried out
in the same manner as is done for the diagnostic assays described hereinabove. For example, methods such as Mass
Spectroscopy or SEC can be used to determine a profile of ABPPCs and where differences are found, specific ABPPCs
identified, e.g. using a protein assay, binding assay, or immunoassay, that will be useful as biomarkers. Furthermore,
a protein digestion could be carried out and one or more of the resulting peptides monitored. Biomarkers so identified
can be used in the diagnostic method described herein.

[0023] Diseases or disorders for which the methods and compositions of the disclosure are expected to be useful
include vasculitis, myocardial infarction, heart failure, sepsis, cancer, and diabetes. Using the methods detailed herein,
persons of skill in the art will be able to determine other diseases and disorders in which ABPPC is altered without undue
experimentation

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Figure 1. Methods and corresponding objectives used to separate an albumin-enriched fraction and characterize
the ABPPC.

Figure 2. 1D SDS-PAGE (Al, BIl) and corresponding western blot for albumin (All, Bll) of the albumin-enriched
fraction of normal pooled serum.

Figure 3. SEC chromatograms. (A) MW standards (A) Albumin-enriched fraction overlaid on the MW standards.

Figure 4. SEC chromatograms (280 nm) of 8 consecutive injections of the albumin-enriched fraction from healthy
individuals.

Figure 5. 1D SDS-PAGE of heated and non-heated SEC fractions, anti-HSA (human serum albumin) retentate and
the whole albumin-enriched fraction from normal pooled serum.

Figure 6. RP-HPLC of three fractions (A-C) of the SEC chromatogram of the albumin-enriched fraction from normal
pooled serum.

Figure 7. RP-HPLC chromatograms of the anti-HSA retentate of the albumin-enriched fraction from normal pooled
serum.

Figure 8. MALDI-TOF spectra of 20 healthy controls and 5 diseased patients. Differences are highlighted in yellow.

Figure 9. SEC chromatograms of the albumin-enriched fraction of 3 timepoints from 5 patients (3 MI, 2 SA) who
underwent balloon angioplasty.

Figure 10. Panel A shows RP-BPLC chromatograms (210 nm) of the high MW SEC fractions from Figure 9. Yellow
bars highlight differences among the 3 timepoints. Panel B shows 1D SDS-PAGE of the same fractions. Panel C
shows western blot for albumin of gels in Panel B.

Figure 11. Zoomed view of a section of the RP-HPLC chromatograms (in Figure 10A) of the SEC fraction containing
the ABPPC.
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Figure 12. SEC chromatograms (280nm) of two healthy controls and a patient with a myocardial infarction (A). Panel
B shows RP-HPLC chromatograms of the high MW SEC fractions from the samples in Panel A.

Figure 13. 1D SDS-PAGE of the albumin-enriched fraction of 2 of healthy controls, 2 patients with AMI and 2 patients
with vasculitis.

Figure 14. RP-HPLC chromatograms of the high MW SEC fractions from figure 10A zoomed in to show the albumin
peak. Arrows point to change in retention time for albumin in time point 8 for 2 Ml and | SA patient. Red circle
highlights peak observed only in time point 8 for the same samples.

DETAILED DESCRIPTION
Definitions

[0025] The following terms are used as defined below throughout this application, unless otherwise indicated.
[0026] "Marker" or "biomarker" are used interchangeably herein, and in the context of the present disclosure refer to
an ABPPC (of a particular specific identity or apparent molecular weight) which is differentially present in a sample taken
from patients having a specific disease or disorder as compared to a control value, the control value consisting of, for
example, average or mean values in comparable samples taken from control subjects (e.g., a person with a negative
diagnosis, normal or healthy subject). Biomarkers may be identified as specific peptides or proteins, either presently
bound or cleaved from albumin, or as specific peaks, bands, fractions, etc. in a mass spectroscopy, SEC, or other
separation process or antibody detection. In some applications, for example, a mass spectroscopy or other profile or
multiple antibodies may be used to identify multiple biomarkers, and differences between individual biomarkers and/or
the partial or complete profile may be used for diagnosis.

[0027] The phrase "differentially present” refers to differences in the quantity and/or the frequency of a marker present
in a sample taken from patients having a specific disease or disorder as compared to a control subject. For example, a
marker can be a ABPPC which is present at an elevated level or at a decreased level in samples of patients with the
disease or disorder compared to a control value (e.g. determineed from samples of control subjects). Alternatively, a
marker can be an ABPPC which is detected at a higher frequency or at a lower frequency in samples of patients compared
to samples of control subjects. A marker can be differentially present in terms of quantity, frequency or both. It may also
be a physical change/modification of the protein that is the marker, rather than just an increase or decrease in the amount
present/detected. For example, it may be the post-translational modification, cleavage, or isoform of the protein that is
changing, and it is this change that is detected by the assay. This is separate from measuring a different quantity in
diseased vs. control.

[0028] A marker, compound, composition or substance is differentially presentin a sample if the amount of the marker,
compound, composition or substance in the sample is statistically significantly different from the amount of the marker,
compound, composition or substance in another sample, or from a control value. For example, acompound is differentially
presentifitis present at least about 120%, at least about 130%, at least about 150%, at least about 180%, at least about
200%, at least about 300%, at least about 500%, at least about 700%, at least about 900%, or at least about 1000%
greater or less than it is present in the other sample (e.g. control), or if it is detectable in one sample and not detectable
in the other.

[0029] Alternatively or additionally, a marker, compound, composition or substance is differentially present between
samples if the frequency of detecting the marker, etc. in samples of patients suffering from a particular disease or
disorder, is statistically significantly higher or lower than in the control samples or control values obtained from healhty
individuals. For example, a biomarker is differentially present between the two sets of samples if it is detected at least
about 120%, at least about 130%, at least about 150%, at least about 180%, at least about 200%, at least about 300%,
atleast about 500%, atleast about 700%, at least about 900%, or at least about 1000% more frequently or less frequently
observed in one set of samples than the other set of samples. These exemplary values notwithstanding, it is expected
that a skilled practitioner can determine cut-off points, etc. that represent a statistically significant difference to determine
whether the marker is differentially present

[0030] "Diagnostic" means identifying the presence or nature of a pathologic condition and includes identifying patients
who are at risk of developing a specific disease or disorder. Diagnostic methods differ in their sensitivity and specificity.
The "sensitivity" of a diagnostic assay is the percentage of diseased individuals who test positive (percent of "true
positives"). Diseased individuals not detected by the assay are "false negatives." Subjects who are not diseased and
who test negative in the assay, are termed "true negatives." The "specificity" of a diagnostic assay is 1 minus the false
positive rate, where the "false positive" rate is defined as the proportion of those without the disease who test positive.
While a particular diagnostic method may not provide a definitive diagnosis of a condition, it suffices if the method
provides a positive indication that aids in diagnosis.
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[0031] The terms "detection", "detecting" and the like, may be used in the context of detecting biomarkers, or of
detecting a disease or disorder (e.g. when positive assay results are obtained). In the latter context, "detecting" and
"diagnosing" are considered synonymous.

[0032] By "atrisk of"is intended to mean at increased risk of, compared to a normal subject, or compared to a control
group, e.g. a patient population. Thus a subject carrying a particular marker may have an increased risk for a specific
disease or disorder, and be identified as needing further testing. "Increased risk" or "elevated risk" mean any statistically
significant increase in the probability, e.g., that the subject has the disorder. The risk is preferably increased by at least
10%, more preferably at least 20%, and even more preferably at least 50% over the control group with which the
comparison is being made.

[0033] A "test amount" of a marker refers to an amount of a marker present in a sample being tested. A test amount
can be either in absolute amount (e.g., p.g/ml) or a relative amount (e.g., relative intensity of signals).

[0034] A "diagnostic amount" of a marker refers to an amount of a marker in a subject’s sample that is consistent with
a diagnosis of a particular disease or disorder. A diagnostic amount can be either in absolute amount (e.g., pg/ml) or a
relative amount (e.g., relative intensity of signals).

[0035] A "control amount" of a marker can be any amount or a range of amount which is to be compared against a
test amount of a marker. For example, a control amount of a marker can be the amount of a marker in a person who
does not suffer from the disease or disorder sought to be diagnosed. A control amount can be either in absolute amount
(e.g., ng/ml) or a relative amount (e.g., relative intensity of signals).

[0036] The terms "polypeptide," "peptide" and "protein" are used interchangeably herein to refer to a polymer of a-
amino acid residues, in particular, of naturally-occuring a-amino acids. The terms apply to amino acid polymers in which
one or more amino acid residue is an analog or mimetic of a corresponding naturally-occurring amino acid, as well as
to naturally-occurring amino acid polymers. Polypeptides can be maodified, e.g., by the addition of carbohydrate residues
to form glycoproteins, phosphorylation to form phosphoproteins, and a large number of chemical modifications (oxidation,
deamidation, amidation, methylation, formylation, hydroxymethylation, guanidination, for example) as well as degraded,
reduced, or crosslinked. The terms "polypeptide," "peptide" and "protein” include all unmodified and modified forms of
the protein

[0037] "Detectable moiety" or a "label" refers to a composition detectable by spectroscopic, photochemical, biochem-
ical, immunochemical, or chemical means. For example, useful labels include 32P, 35S, fluorescent dyes, electron-dense
reagents, enzymes (e.g., as commonly used in an ELISA), biotin-streptavidin, dioxigenin, haptens and proteins for which
antisera or monoclonal antibodies are available, or nucleic acid molecules with a sequence complementary to a target.
The detectable moiety often generates a measurable signal, such as a radioactive, chromogenic, or fluorescent signal,
that can be used to quantify the amount of bound detectable moiety in a sample. Quantitation of the signal is achieved
by, e.g., scintillation counting, densitometry, flow cytometry, or direct anlaysis by mass spectreometry of intact or sub-
sequentally digested peptides (one or more peptide can be assessed.)

[0038] "Antibody" refers to a polypeptide ligand substantially encoded by an immunoglobulin gene or immunoglobulin
genes, or fragments thereof, which specifically binds and recognizes an epitope (e.g., an antigen). The recognized
immunoglobulin genes include the kappa and lambda light chain constant region genes, the alpha, gamma, delta, epsilon
and mu heavy chain constant region genes, and the myriad immunoglobulin variable region genes. Antibodies exist,
e.g., as intact immunoglobulins or as a number of well characterized fragments produced by digestion with various
peptidases. This includes, e.g., Fab’ and F(ab)’; fragments. The term "antibody," as used herein, also includes antibody
fragments either produced by the modification of whole antibodies or those synthesized de novo using recombinant
DNA methodologies. It also includes polyclonal antibodies, monoclonal antibodies, chimeric antibodies, humanized
antibodies, or single chain antibodies. "Fc" portion of an antibody refers to that portion of an immunoglobulin heavy chain
that comprises one or more heavy chain constant region domains, CH4, CH, and CHs, but does not include the heavy
chain variable region.

[0039] By "binding assay" is meant a biochemical assay wherein the biomarkers are detected by binding to an agent,
such as an antibody, through which the detection process is carried out. The detection process may involve radioactive
or fluorescent labels, and the like. The assay may involve immobilization of the biomarker, or may take place in solution.
[0040] "Immunoassay" is an assay that uses an antibody to specifically bind an antigen (e.g., a marker). The immu-
noassay is characterized by the use of specific binding properties of a particular antibody to isolate, target, and/or quantify
the antigen.

[0041] The phrase "specifically (or selectively) binds" to an antibody or "specifically (or selectively) immunoreactive
with," when referring to a protein or peptide, refers to a binding reaction that is determinative of the presence of the
protein in a heterogeneous population of proteins and other biologics. Thus, under designated immunoassay conditions,
the specified antibodies bind to a particular protein at least two times the background and do not substantially bind in a
significant amount to other proteins present in the sample. Specific binding to an antibody under such conditions may
require an antibody that is selected for its specificity for a particular protein. A variety of immunoassay formats may be
used to select antibodies specifically immunoreactive with a particular protein. For example, solid-phase ELISA immu-
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noassays are routinely used to select antibodies specifically immunoreactive with a protein (see, e.g., Harlow & Lane,
Antibodies, A Laboratory Manual (1988), for a description of immunoassay formats and conditions that can be used to
determine specific immunoreactivity).

[0042] The terms "subject", "patient" or "individual" generally refer to a human, although the methods of the invention
are not limited to humans, and should be useful in other animals (e.g. birds, reptiles, amphibians, mammals), particularly
in mammals, since albumin is homologous among species.

[0043] "Sample" is used herein in its broadest sense. A sample may comprise a bodily fluid including blood, serum,
plasma, tears, aqueous and vitreous humor, spinal fluid; a soluble fraction of a cell or tissue preparation, or media in
which cells were grown; a, aorganelle, or membrane isolated or extracted from a cell or tissue;, polypeptides, or peptides
in solution or bound to a substrate; a cell; a tissue; a tissue print; a fingerprint, skin or hair; fragments and derivatives
thereof. Subject samples usually comprise derivatives of blood products, including blood, plasma and serum.

[0044] By "albumin-enriched serum or plasma" is meant serum or plasma that has been treated to reduce or remove
components other than albumin and associated peptides and proteins which are bound thereto.

EXAMPLES

[0045] There are two primary methods available for isolating albumin from serum or plasma: affinity-based (e.g.,
antibody, cibacron blue) and chemical-based methods (e.g., NaCI/EtOH [30,31] TCA/acetone [32]). Many of the affinity-
based methods have been compared and shown to effectively remove albumin [29, 33, 34]. However, these methods
are vulnerable to non-specific binding of proteins/peptides to the ligand and column materials and carryover between
experiments in the case of LC columns [29, 31, 33-36]. Alternatively, albumin has been purified using NaCI/EtOH since
the 1940s [37] and this method is routinely used for isolating pharmaceutical grade albumin. Recently, this process was
optimized for the proteomics field to minimize the steps required for effective purification and removal of albumin [30],
but copurification of other proteins may still be an issue.

Example 1
Isolation of albumin enriched fraction of human serum

[0046] Albumin depletion by chemical extraction was performed as described by Fu et al. [30]. Briefly, 100 pL normal
human serum was depleted of lipids via centrifugation, followed by depletion of IgG using a protein G affinity column
(Amersham Biosciences, Piscataway, NJ, USA). IgG depleted serum was brought to 42% ethanol/100mM NaCl and
incubated at 4°C for 1 h followed by centrifugation at 16 000 x g for 45 min. The supernatant (albumin-enriched fraction)
was collected and used for the work presented below.

Example 2
Isolation and characterization of ABPPC

[0047] Treatment of whole albumin-enriched fraction is shown schematically in Figure 1. The study included multiple
independent methods for isolation of albumin and any bound proteins/peptides (modified and unmodified)(albumin bound
protein/peptide complex, ABPPC).

[0048] Initial analyses included 1D SDS-PAGE of heated and non-heated samples and a western blot for albumin
(Figure 2). On 1D SDS-PAGE, the disappearance of the 116 kDa band, which contains albumin, and the appearance
of several bands only after severe denaturation (i.e. heating and treatment with 8M urea) indicate that many of the
proteins/peptides in the albumin-enriched fraction were associated with albumin or other protein (Figure 2 Al, Bl). Im-
portantly, these results were seen only when the gel was overloaded (6-12 ug/lane). The presence of the lower molecular
weight bands were not visualized in lower loads of non-heated sample. By western blot, albumin is present in the 116
kDa band in the non-heated sample, running higher than its expected MW of 66 kDa (Figure 2All). However, upon
heating, this band disappears and smaller MW bands, some containing albumin, appear (Figure 2 BIl). Therefore, it is
possible that albumin is appearing at a higher molecular weight because it is forming a dimer or it is bound to one or
more other proteins/peptides, and only upon severely denaturing conditions these proteins/peptides are released. Con-
sistent with this is the fact that peptides from proteins other than albumin were identified in this 116kDa band, including
ceruloplasmin, haptoglobin, and alpha-1B-glycoprotein. It is noted that albumin runs at a lower molecular weight in the
non-heated condition. This could be due to incomplete reduction of disulfides such that albumin is not fully saturated
with SDS, which affects the migration, or that another protein or peptide bound to albumin is altering the migration of
albumin in the gel. Furthermore, the presence of multiple albumin fragments after heating (Figure 2BIl) indicates that
extensive proteolysis of albumin has occurred. In conclusion, while the 1D SDS-PAGE results are not conclusive evidence
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of proteins binding to albumin, these preliminary results prompted more sophisticated analyses by SEC and immunoaf-
finity chromatography.

[0049] Native size-exclusion chromatography (SEC) was used to separate the albumin-enriched fraction by size to
isolate any protein complexes present in native conditions. SEC was chosen because it has minimal non-specific binding
coupled with the ability to sort protein complexes by size under native conditions. Immunoaffinity by an anti-HSA spin
column was chosen for its specificity for human albumin, though non-specific binding by the matrix was an acknowledged
drawback. An anti-albumin antibody affinity column (anti-HSA) was used to bind albumin and any bound proteins/peptides.
The proteins bound to the column were then eluted from the column (anti-HSA retentate) prior to further analyses. The
anti-HSA retentate and high MW SEC fractions were separated by 1D SDS-PAGE and reversed phase high performance
liquid chromatography (RP-HPLC) in order to further separate the bound proteins/peptides from albumin prior to tryptic
digestion and tandem mass spectrometry (MS/MS) for protein/peptide identification.

[0050] Native SEC was used to separate the albumin-enriched fraction by size, as larger proteins will spend less time
on the column and elute earlier than smaller proteins and peptides. Under native conditions, it is expected that those
proteins and peptides bound to albumin will elute in the fraction/s containing albumin, while those unbound will elute
separately from albumin, consistent with their native molecular weights. SEC was successful in separating a wide range
of proteins (29-205 kDa) with good resolution, as illustrated by well-separated peaks in Figure 3A. The albumin-enriched
fraction separated into 4 regions (A-D) by SEC, with the major peak eluting at the time consistent with a mass slightly
larger than the 66 kDa standard protein (Figure 3B). A benefit of SEC is that it is highly reproducible, as can be seen in
Figure 4.

[0051] SEC-A contains fractions eluting near 116 kDa, SEC-B contains fractions from the tail of SEC-A and slope of
SEC-C, SEC-C contains fractions eluting slightly above 66 kDa, and SEC-D contains sample from the lower molecular
weight region. Each fraction (A-D) was then further separated and desalted prior to analysis by mass spectrometry. The
SEC fractions were separated by two methods, 1D SDS-PAGE (Figure 5) and RP-HPLC (Figure 6) prior to MALDI-TOF
MS and LC-MS/MS.

Example 3
Proteins identified in the ABPPC
[0052] Analysis by 1D SDS-PAGE and RP-HPLC of the SEC fractions reveals the presence of multiple species in

addition to albumin eluting in fractions A, B, and C. Interestingly, many of these proteins in the high MW SEC fractions
have MW well below 66 kDa and the proteins are listed in Table 1.
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[0053] Eluting near 116 kDa, SEC-A appeared similar in MW to a band visualized on 1D SDS-PAGE at 116 kDa. As
expected, this fraction contains proteins with MW >100 kDa (n=6). Additionally, this fraction also contains 26 proteins
with MWs well below 100 kDa, indicating that they must be associated with some other protein/s in order to be eluting
at the higher molecular weight under native conditions. As can be clearly seen by gel (Figure 5) several bands in SEC-
A are only present after heating 10 min at 90°C, including retinol binding protein, clusterin, and paraoxonase 1. SEC-B,
containing fractions eluting near 100 kDa, is expected to be a mixture of proteins found in SEC-A and SEC-C since the
tail ends of these peaks overlapped in SEC-B, and the overlapping bands are clear in Figure 5. SEC-C contains fractions
eluting near 66 kDa. As with SEC-A, many bands are present only after heating of this sample and the fraction includes
many proteins with MWs well below 66 kDa, including alpha-1-acid glycoprotein 1, alpha-2HS-glycoprotein, and zinc
alpha 2 glycoprotein. In summary, the SEC results.show a number of proteins eluting at MWs much higher than their
expected MWs under native conditions, suggesting that they are associated with another proteins, potentially albumin,
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to form higher molecular weight complexes. Albumin was observed in each of the SEC fractions, suggesting that it is
possible thatalbuminis presentin a variety of complexes, containing different proteins. In other words, albumin complexes
may be heterogeneous. Thus, the SEC results support the conclusion that there are albumin-protein/peptide complexes
present under native conditions.

[0054] The anti-HSA immunoaffinity column was used to confirm the SEC results and to further probe specifically for
interactions of proteins with albumin. The anti-HSA kit is designed to specifically remove >95% of albumin from human
serum with no cross-reactivity to other serum proteins. Therefore, it was predicted that by passing the albumin-enriched
fraction over the anti-HSA column, those proteins and peptides not bound to albumin would flow through and those
bound to albumin would remain bound to albumin as it binds to the column. The proteins and peptides bound to the anti-
HSA column (i.e. retentate) were analyzed directly by MALDI-TOF MS, 1D SDS-PAGE (Figure 5), and further separated
by RP-HPLC (Figure 7) prior to MALDI-TOF MS/MS and LC-MS/MS. Each of these techniques revealed a number of
other proteins in addition to albumin present in the retentate (Table 1). 34 of the 49 proteins identified in the anti-HSA
retentate were also observed in the SEC fractions A-C, confirming that they are indeed associated with albumin, either
directly or indirectly.

[0055] Fifteen proteins were found in the anti-HSA retentate but not in any of the SEC fractions and could not be
confirmed as bound, but are noted in Table 1 as potentially bound. Similarly, seven proteins were found in the SEC-A,
but not in the anti-HSA, and therefore could not be confirmed as being bound to albumin. However, four (attractin, alpha
2 macroglobulin, pregnancy zone protein, and complement component 4A) of these seven proteins in the SEC fractions
have molecular weights above 100 kDa, and are therefore expected to elute in SEC-A even if not associated with other
proteins. Actin and monocyte differentiation antigen CD 14 have molecular weights below 100 kDa, but are known to
associate with other proteins found in the albumin-enriched fraction, and therefore these proteins could be forming
complexes, resulting in their elution at a higher molecular weight. Only one protein, retinol binding protein, was found
in SEC-A and was expected to be found in the anti-HSA retentate due to its known binding to albumin, yet was not
observed in the anti-HSA retentate. In summary, 34 proteins were confirmed as bound to albumin and 16 additional
proteins are potentially bound. The least abundant albumin binding proteins range 1.0E+1 - 1.0E+3 pg/ml in normal
serum (carbonic anyhdrase I, fibrinogen alph chain, beta thromboglobulin). Consequently, the dynamic range of proteins
bound (i.e. not just high abundance proteins), the fact that the albumin-protein/peptide complexes exhibit tight binding
(i.e. complexes observed in presence of SDS and are therefore not non-specific), and the fact that whole proteins, not
just peptides, are binding, collectively indicate that albumin is binding proteins specifically. Finally, by combining the MW
observed by MALDI-TOF MS, location on 1D SDS-PAGE, and sequence coverage observed, we are able to confirm
that the intact, or nearly-intact version (not merely peptides) is present for 27 of the 50 bound and potentially bound
proteins, and range in MW from 8.7 to 119 kDa.

[0056] The list of proteins identified here was compared to the comprehensive lists of cardiovascular biomarkers
compiled by Anderson, et al (14) and Berhane, et al (15). Additionally, a literature search for other types of biomarkers
was also conducted (14-20). A summary of the results from these searches is provided in Table 1. Interestingly, 39
proteins in the ABPPC have been previously reported to be potential biomarkers, with most of these related to cardio-
vascular diseases. Perhaps the most interesting potential biomarkers in the ABPPC are those proteins that were not
observed in the albumin-depleted fraction. Proteins in this category are alpha-2HS-glycoprotein, apolipoprotein Al, cer-
uloplasmin, inter-alpha trypsin inhibitor H4, kininogen, apolipoprotein Clll, carboxypeptides B2, fibrinogen, prothrombin,
serum amyloid A4, and beta thromboglobulin. Interestingly, all of these proteins, except beta thromboglobulin, are
reported to be potential cardiovascular biomarkers. Beta thromboglobulin is a chemokine that is normally present at low
levels in serum and is involved in immune response. Of further interest is that alpha-2HS-glycoprotein, apolipoprotein
Al, apolipoprotein Clll, and ceruloplasmin were observed in intact form.

Example 4
Identification of ABPPC Biomarkers in Myocardial Infarction

[0057] The albumin-enriched fraction of healthy and diseased individuals were compared by several methods in order
to determine if any changes, representative of or correlating to disease, could be detected. Comparison of the MALDI-
TOF spectra of the whole albumin enriched fraction of 20 healthy controls to 5 diseased patients (2 vasculitis, 3 acute
myocardial infarction (AMI) revealed 5 interesting differences (Figure 8). These peaks were present only in the diseased
samples, and at higher intensity in the severe AMI than the other diseased patients.

[0058] In addition to whole albumin-enriched fraction, the ABPPC was compared among patients diagnosed with
myocardial infarction (MI) and stable angina (SA) who came to the ER and underwent a percutaneous transluminal
coronary angioplasty (PTCA) otherwise known as a balloon angioplasty. Three timepoints (#1=baseline, #7= 1 hour
post procedure (ischemia), and #8=24 hours post procedure (necrosis)) were analyzed by SEC followed by RP-HPLC
and 1 D SDS-PAGE. The SEC chromatograms of each sample (Figure 9) show similar patterns for all samples, illustrating
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the reproducibility of the albumin-enriched fraction and of the SEC. However, distinct differences among times within
individuals are visible. A large peak (yellow arrow) can be observed below 66 kDa in timepoints 1 and 7 for 4 of the
samples, and in time point 7 only for one sample. This peak is noticeably reduced in time point 8 in all samples. Also
visible in the SEC chromatogram are three peaks in the high MW region (>66 kDa). In patients with SA, the three peaks
look similar among all timepoints. However, in the Ml patients, the middle peak appears lower in intensity in timepoints
1 and 7 than it is in time point 8. Also, in one sample, (MI, Male 51 yrs) a 4t peak appears at time point 8 in the high
MW region (green arrow). Limited resolution of the SEC required further separation by RP-HPLC and 1D SDS-PAGE
of the ABPPC in order to obtain more detail.

[0059] Upon further separation by both RP-HPLC and 1D SDS-PAGE, more detail of the ABPPC appears. Again, the
RP-HPLC profiles have similar patterns among all samples, illustrating reproducibility. However, differences are apparent
(highlighted in Figure 10A and zoomed in Figure 11). Multiple differences are present in time point 1 vs. 7&8 for all
samples. It appears that fewer proteins are contained in the ABPPC in time point 1 when compared to 7 and 8. The 1D
SDS-PAGE also reveals differences among timepoints within each sample as well as differences among samples.
Interestingly, the Ml patients contain multiple small MW bands (<31 kDa) in the high MW SEC that the SA samples lack.
While protein IDs have not been obtained for these particular samples, the proteins contained in the small MW bands
of gels with similar banding patterns are apolipoprotein Al, haptoglobin, retinol binding protein, and transthyretin, Also,
the band slightly above 116 kDa appears darker in the Ml samples (51, 65 yrs). In previous gels this band was identified
as ceruloplasmin. Western blot analysis (Figure 10C) of the gels of the high MW SEC fractions show albumin present
in the band near 116 kDa in addition to multiple smaller MW bands, presumably fragment bands. Quantitative analysis
of the albumin present in intact form (at 66 kDa) vs. the albumin present in low MW fragments from the western blot
revealed an interesting trend. The ratio of whole albumin: albumin fragments in the Ml samples on average was 1.47,
while the ratio in SA samples was 4.57, with a t-test score of 0.01. Consequently, the selective and specific proteolysis
of albumin, or the change in albumin that makes it more susceptible to thermal degradation, in Ml vs SA should be a
useful a biomarker.

[0060] More detailed analysis was performed on a different set of samples, 2 healthy controls and a patient with MI.
The ABPPC was isolated by SEC, and split into two fractions, SECA* and SECB* (Figure 12A). Differences among
diseased and control are clearly visible in the reduced peak heights of the 2 large MW peaks. SECA* was then separated
by RP-HPLC (Figure 12B). The MI sample had significantly reduced peak intensity at retention times 50-64 min. Further
analysis by LC-MS/MS following tryptic digest of fractions 58-61 minutes revealed 7 proteins present in the healthy
controls that are not present in the Ml sample. This would indicate that the ABPPC contains fewer proteins in disease
than in healthy. It is noted that this set of samples was normalized by total volume, not protein concentration, prior to
analysis by SEC.

Example 5
Identification of Biomarkers in Vasculitis

[0061] In addition to patients with MI, the albumin-enriched fraction from patients with vasculitis was also examined.
The comparison of the albumin-enriched fraction from patients with AMI and vasculitis by 1D SDS-PAGE are interesting
(Figure 13). Multiple high MW bands appear in the diseased but are absent from the controls.

Example 6

[0062] The data so far provide evidence for the existence of an ABPPC and that this complex changes in disease.
This alteration of the ABPPC could be due to altered availability of particular proteins in serum in diseased vs. healthy.
On the other hand, some evidence points to an alteration in the albumin itself (Figure 14). The retention time of albumin
in the RP-HPLC of the high MW SEC fractions is shifted in time point 8 in 2 patients with MI and the older patient with
SA (Figure 14, black arrow). Also interesting is the appearance of a small peak early in the chromatogram in time point
8 for the same samples (circled in red in figure 14).

Discussion

[0063] These observations that the ABPPC, and albumin itself, change with disease bring about important biological
concerns regarding the biological role of albumin. While the cause and the nature of the change are unknown, the results
presented herein provide sufficient evidence thatthere are changes in the ABPPC than can be detected. The opportunities
for the ABPPC, in particular, to serve as a diagnostic for a variety of diseases is strengthened by the fact that it is easy
to reproducibly obtain, it binds intact proteins and peptides, and binds proteins specifically. The fact that only one capture
reagent is required makes an ABPPC assay amenable to high throughput analyses. Consequently, an ABPPC assay
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would be affordable and efficient, as one assay can cast a wide net for potential biomarkers of multiple diseases.
Furthermore, as albumin is the most abundant protein in human serum, the total volume of blood required for an ABPPC
assay is small. This translates to minimal invasiveness, which is important in neonatology, pediatrics and to those patients
where blood loss has been severe. Applications of the ABPPC as a diagnostic include multiple scenarios. The ABPPC
can be used as a single diagnostic for a single disease, or a multiplex diagnostic for multiple diseases, since the same
capture reagents can be used. This feature increases the ease with which a clinical assay may be developed. Adding
to this is the availability of the ABPPC in serum which therefore aids in robustness of the commercial product. In addition
to a simple yes/no diagnostic, the ABPPC could also be extended to more sophisticated analyses such as differentiating
disease stage, progression, or therapeutic regiment. The specific marker of disease could be a change in albumin,
altered proteolysis of albumin, change in albumin affecting its vulnerability to thermal degradation, change in proteins
bound to albumin, change in stoicheometry of ABPPC, ratio of free protein to that bound in the ABPPC, ratio of intact
protein vs. protein fragment in the ABPPC, or a combination of any of the above. Commercial applications could include
a method for capturing the ABPPC, detecting the specific proteins/peptides of interest, detecting the modification of the
protein of interest, measuring the ratio of free: bound protein, measuring the ratio of intact: peptide fragment, or measuring
a stoicheometry change in the ABPPC. Detection methods could include mass spectrometry or antibody systems.
[0064] We have shown several examples hereinabove of how the ABPPC is modified during disease progression.
Consequently, albumin and ABPPC modifications can be used to diagnose a disease state (one state or between two
states) or a continuum of the disease process. In one example, patients were undergoing induced myocardial ischemia
and myocardial infarction due to balloon inflation during angioplasty. This experimental condition mimics the pathological
transition in cardiac patients presenting to the emergency department with chest pain. Myocardial ischemia (a potential
form of myocardial stunning) occurs when there is reduced or no blood flow to a.region of the heart. The heart compensates
for this restricted flow, but ultimately if the ischemia is sufficiently severe (both.in extent and/or duration) myocytes will
undergo apoptosis and/or necrosis (myocardial infarction). Thus, the detection of myocardial ischemia will allow earlier
diagnosis of patients that are at risk of developing AMI. These patients can then obtain earlier treatment with tissue-type
plasminogen activator (TPA), angioplasty or other clot reducing and protective agents, or have their status elevated for
increased care and monitoring. It is well documented that earlier reperfusion therapy saves myocardium. Therefore,
early detection of vulnerable myocardium would be beneficial. Currently, there are two approaches for diagnostics for
early detection i) development of a more sensitive myocardial necrosis marker for earlier detection or ii) development
of an ischemic specific marker. There are only a few proposed markers of ischemia and only one that has FDA approval.
This is the modified albumin (modified metal binding) which is used to rule out AMI when used in conjunction with an
absent necrosis marker. In the current application, we outline the unique profile in which albumin and its binding complex
(ABPPC) changes with ischemia and then further changes with AMI (cell necrosis). Thus, the ABPPC allows one to
distinguish between baseline healthy individuals (and those with stable angina) and encroaching ischemia and AMI. In
the second case, we show changes in the ABPPC with patients already diagnosed with vasculitis. The majority of patients
with vasculitis will go into remission following treatment, but most will flare and subsequently need to reestablish therapy.
A valuable diagnostic for vasculitis, is therefore, one with the ability to predict when an individual will have a flare. In the
comparison between vasculitis patients in remission and the subsequent flare, unique profiles of albumin and the ABPPC
were obtained. Thus, the ABPPC could be used to distinguish between baseline healthy, individuals with vasculitis in
remission, and those with vasculitis in flare.
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Claims

1. A method of diagnosing myocardial ischemia, myocardial infarction and/or vasculitis in a patient, comprising
(a) measuring the level of at least one biomarker in a biological sample obtained from said patient, wherein said
biomarker comprises an albumin-bound protein/peptide complex (ABPPC) and wherein the ABPPC comprises
afamin bound to albumin, and
(b) comparing the level measured in the biological sample to a control level in a normal subject population,
wherein an increase or decrease in the level, compared to control level, is indicative of said disease or disorder.

2. The method of claim 1 for diagnosing a myocardial ischemic disease.

3. The method of claim 1 for diagnosing a myocardial infarction.

4. The method of claim 1 that is a diagnostic method.

5. The method of claim 1 that is a prognostic or monitoring method.

6. The method of one of the preceding claims wherein a plurality of biomarkers is measured.

7. The method of one of the preceding claims wherein the patient sample is derived from blood.
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8. The method of one of the preceding claims, wherein the biomarker(s) are detected using mass spectrometry.
9. The method of one of the preceding claims, wherein the biomarker(s) are detected using SEC, HPLC, affinity
chromatography, gel methods and/or immunoassay.
10. The method of one of the preceding claims wherein the patient is a mammal.
11. The method of claim 10 wherein the patient is a human.
12. Use of a diagnostic or prognostic kit for the method of diagnosis of claim 1 wherein the kit comprises
an antibody or a chemical moiety to specifically capture or enrich albumin in a biological sample;
a secondary antibody or chemical moiety to one or more specific modified or unmodifed proteins or peptides bound
to albumin, wherein the secondary antibody is specific for afamin; and
at least one component for detection and/or quantification of the amount of secondary antibody bound.
13. The kit of claim 14 comprising a plurality of secondary antibodies.
Patentanspriiche
1. Verfahren zum Diagnostizieren von Myokardischamie, Myokardinfarkt und/oder Vaskulitis bei einem Patienten,
umfassend
(a) Messen des Spiegels wenigstens eines Biomarkers in einer von dem Patienten erhaltenen biologischen
Probe, wobei der Biomarker einen Albumin-gebundenen Protein-/Peptidkomplex (ABPPC) umfasst und wobei
der ABPPC an Albumin gebundenes Afamin umfasst, und
(b) Vergleichen des in der biologischen Probe gemessenen Spiegels mit einem Kontrollspiegel bei einer nor-
malen Individuenpopulation, wobei eine Zunahme oder Abnahme im Spiegel gegeniiber dem Kontrollspiegel
auf die Erkrankung oder das Leiden hindeutet.
2. Verfahren nach Anspruch 1 zum Diagnostizieren einer ischamischen Myokarderkrankung.
3. Verfahren nach Anspruch 1 zum Diagnostizieren eines Myokardinfarkts.
4. Verfahren nach Anspruch 1, welches ein Diagnoseverfahren ist.
5. Verfahren nach Anspruch 1, welches ein Prognose- oder Monitoringverfahren ist.
6. Verfahren nach einem der vorhergehenden Anspriiche, wobei eine Vielzahl von Biomarkern gemessen wird.
7. \Verfahren nach einem der vorhergehenden Anspriiche, wobei sich die Patientenprobe von Blut ableitet.
8. Verfahren nach einem der vorhergehenden Anspriiche, wobei der oder die Biomarker durch Massenspektrometrie
nachgewiesen werden.
9. Verfahren nach einem der vorhergehenden Anspriiche, wobei der oder die Biomarker durch SEC, HPLC, Affinitats-
chromatographie, Gelverfahren und/oder Immunoassay nachgewiesen werden.
10. Verfahren nach einem der vorhergehenden Anspriiche, wobei der Patient ein Sduger ist.
11. Verfahren nach Anspruch 10, wobei der Patient ein Mensch ist.
12. Verwendung eines Diagnose- oder Prognosekits fir das Diagnoseverfahren nach Anspruch 1, wobei der Kit umfasst:

einen Antikorper oder eine chemische Gruppe, um Albumin in einer biologischen Probe spezifisch zu binden
("capture") oder anzureichern;

einen sekundéaren Antikdrper oder eine sekundare chemische Gruppe fiir ein oder mehr an Albumin gebundene
spezifische modifizierte oder unmodifizierte Proteine oder Peptide, wobei der sekundare Antikorper fir Afamin
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spezifisch ist; und
wenigstens einen Bestandteil zum Nachweis und/oder zur Quantifizierung der Menge an gebundenem sekun-

daren Antikorper.

Kit nach Anspruch 12, umfassend eine Vielzahl sekundarer Antikrper.

Revendications

1.

10.

11.

12.

13.

Procédé de diagnostic d’'une ischémie du myocarde, d’'un infarctus du myocarde et/ou d’'une vasculite chez un
patient, comprenant :

(a) la mesure du niveau d’au moins un biomarqueur dans un échantillon biologique obtenu dudit patient, dans
lequel ledit biomarqueur comprend un complexe protéine/peptide lié a I'albumine (ABPPC) et dans lequel
'ABPPC comprend de I'afamine liée a I'albumine, et

(b) la comparaison du niveau mesuré dans I'échantillon biologique a un niveau témoin dans une population de
sujets normaux, dans lequel une augmentation ou une diminution du niveau, comparé au niveau témoin, indique
ladite maladie ou ledit trouble.

Procédé selon la revendication 1, pour le diagnostic d’'une maladie ischémique du myocarde.
Procédé selon la revendication 1, pour le diagnostic d’un infarctus du myocarde.

Procédé selon la revendication 1, qui est un procédé de diagnostic.

Procédé selon la revendication 1, qui est un procédé de pronostic ou de surveillance.

Procédeé selon I'une quelconque des revendications précédentes, dans lequel une pluralité de biomarqueurs sont
mesureés.

Procédeé selon I'une quelconque des revendications précédentes, dans lequel I'échantillon du patient est dérivé de
sang.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le(s) biomarqueur(s) sont détectés
en utilisant la spectrométrie de masse.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le(s) biomarqueur(s) sont détectés
par CES, CLHP, chromatographie d’affinité, méthodes sur gel et/ou dosage immunologique.

Procédeé selon I'une quelconque des revendications précédentes, dans lequel le patient est un mammifére.
Procédé selon la revendication 10, dans lequel le patient est un humain.

Utilisation d’un kit de diagnostic ou de pronostic pour le procédé de diagnostic selon la revendication 1, dans lequel
le kit comprend

un anticorps ou un groupement chimique pour spécifiquement capter ou enrichir I'albumine dans un échantillon
biologique ;

un anticorps secondaire ou un groupement chimique secondaire dirigé(e) contre au moins un(e) protéine ou peptide
modifié(e) ou non modifié(e) lie(e) a I'albumine, dans lequel I'anticorps secondaire est spécifique de I'afamine ; et
au moins un composant pour la détection et/ou la quantification de la quantité d’anticorps secondaire lié.

Kit selon la revendication 14, comprenant une pluralité d’anticorps secondaires.

16



EP 2 035 830 B1

SW
M OB ~=—— 1)1y

uoyjeayuap| uisjold/apiday ~ee— SHSA

Jsabig ondfuy

UOeayUap] IRJ0I/apI0ay ~ee— SIS =

Jsabiq anos

] 9L

suoioes
J1dH-dd Il

Spueg 189 IV

-

30¥d-50S Q) pajog-uoy <—+

NdH-dY =+

3OYd-5aS Q1 peliog ~—-
OdH-dY <+

39¥d-50S @} Pe|log e—

39Yd-SQS @} Pejiog-uoN

\_  39¥d-S0S Q) pajog

J38

Aejualey

uoqoel4
$— Payouuz-uiingly

. - — 90
39vd-S0S Q1 POG-UON <y uy OUM

17



EP 2 035 830 B1

BL]

18

pajesH

— 1yl
{1e

{9¢

199
eax 94l

— eQX 00¢

19

pajeaH-UoN

—EeQiyl

—EBQ¥ ¢

—EBQ4 9¢

—Ba%99

—EQy 91l
— e 00¢

bri g} 6vig BN
1 IV

18



EP 2 035 830 B1

[ a ] [0 @ [V ] ~=—suogoely m/ m_.”nH
orl 0z} 00) 08 09 oy 0C 0
O —1 1 1 i i 1 s ] 2 O
02 008
of 0004
o nyw
09 | 0051
08 uoNIes4 PAYOLUI-UIUNG]Y — V wooow h
I S Loz ©
opb oz 0L 08 09 o 0 . 0
T N 0
) | Vi y
023 \ _ A _ v 00g
3 \ 1 e - [
3 AN ' _ ! [
0 \ ! gz | __“ t L0004
“J jig=eazye | f 3 4op o nw
09 asepiAyuy dluoqie) = eqy 62 [ : H . _m 7 L0051 -
uwnqerQ =BGy Ly a4 o s A
E uingly =e@ 99 || ! 6 S«
08 g asejluoydsoyd = ey /6 »mo v C . 000 -
i mwmn_moﬁm_moﬁ =e@iall m»wmv .M: S o
3 UISOAN = & !
004 RO = 2 S0e 005z

19



EP 2 035 830 B1

ﬁ,

=
e

L Fig. 4

SEC SEC SEC  Ant: SEC SEC SEC  Anti-
MV A B C HSA Whole MW A B C HSA

Whole

¥

° oy 1

Non-Heated Heated

20



EP 2 035 830 B1

500 -100
- SEC A »
30 60

mAU E %B
20- 40
100 \K& ‘\ _20
O'J S =1

2% 30 35 40 45 50 55 60 6 70 75 8 8 90
500 — ‘ -100
ER SECB | 50

my /\—/ B
200 40
1003 | 20
| OEA' T T T T T 'AI.A'?' T /- T T T 7 §0

25 30 35 40 45 50 55 60 65 70 75 80 85 90
500
] SECC
400
300 ~—1
mAU 1 I\ /\—/
2001 4

25 30 35 40 .45 50 55 60 65 70 75 80 85 90

Fig. O

21




EP 2 035 830 B1

8%

194

SajnuIy

0b—

09—

08

004

~ 008

0004

|

~ 00G1

- 0002

005¢

22



1

3-10 kDa

;utlx

LN

il

| ;" i

Mass/Charge

EP 2 035 830 B1

- | . w .'f "\'." LS ’yf Fa
3000 4000 5000 6000 7000 8000 9000 10000 10000 12000 14000 16000
Mass/Charge

- Fig. 8

23

<2 Vasculitis

Vasculitis

=« Heart Attack

Heart Attack

~——  Severe Heart Attack
—~—= Gontrol Female

—" Control Female

—===: Control Male

~. Control Male

. = Control Male
—<4 Control Female

<. Control Female

—" Control Male

= Control Male

=+ Control Male
1. Control Female
-+~ Control Female

= Control Male
=< Control Male

=~ Control Male

~~~4 Control Male

~:2 Control Female
=, Control Male

- Control Female
. Control Male

Diseased

|

Healthy

Y



EP 2 035 830 B1

66 kDa
116 kDa

24




EP 2 035 830 B1

PRGN

dOI

M _.w 1 “:‘.m :._m.

7} ,_ M

MIN _m L :_m Ll __w L Vi MA
sif g SIA $6 sih g9 sih 69
alen alep 3lel aje
VS IN IW VS
8
A *l-

L
A ) —
| . | - P8jajdwo) ag of 1
o a
sIA QS ‘3Bl SIA pS ‘ol siA 69 '3ep sJA 69 ‘8leN
VS N . IN

SIkES
SeN
IN

vS

sih 1§
SeN
IN

1 _
\J&MB ‘3)en
IN .wm

25



EP 2 035 830 B1

MiI Ml SA MI M SA
Male Male Male Male Male ~  Male
51 yrs 53 yrs 69 yrs 85 yrs S4yrs -~ S0yrs

26



EP 2 035 830 B1

- sIk G ‘Blew

VS

sIA G ‘olen
IN

sif gg ‘aje
VS

sJA |G ‘aley
IW

27



EP 2 035 830 B1

unasAyisuel
uesuun
e}aq ‘uiqojbows

uiqojboydey -

uusn|)
vwseldojnia)

[l uiquIcIymuYy

uiwsedojnia) . uweyy
uingly * ulungly

x & & x &K &k x

L

:paseasiq :josu09

19-85 suonoeI4 Ul suidjold/saplidad

ARS

sanuIy
OO\ 029 009 G5 0% S qsc
| 05
[ 001
3
>
L
01

uoijoleju [eipsedoA {002

ziopuog | 05C
| l01u0)

J1dH-dd oL
N
IN
149
<A Y >
wugLe— 19
Y

28



EP 2 035 830 B1

AMI Vasculitis Controls

[

Fig. 15

o 1

i
1 1 sa
Mi Mate
Male 7 69 yrs
51 yrs o '

" SA
Male
50 yrs

Q@ L

Fig.14

29



EP 2 035 830 B1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be

excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

e COTTER et al. ABSTRACTS OF PAPERS AMERI-
CAN CHEMICAL SOCIETY, 2006, 14 [0004]

* HARLOW ; LANE. Antibodies, A Laboratory Manual.
1988 [0041]

e MILLEA, K. ; KRULL, l. Journal of Liquid Chroma-
tography and Related Technologies, 2003, vol. 26,
2195-2224 [0065]

e ANDERSON,N.L. ; ANDERSON, N.G. Mol Cell Pro-
teomics, 2002, vol. 1, 845-867 [0065]

e CARTER,D.C.; HO, J. X. Adv Protein Chem, 1994,
vol. 45, 153-203 [0065]

e PETERS,T.,JR. AllAbout Albumin. Academic Press,
1996 [0065]

e BACZYNSKYJ, L. ; BRONSON, G.E. ; KUBIAK, T.
M. Rapid Commun Mass Spectrom, 1994, vol. 8,
280-286 [0065]

e CARTER, W. A. Methods Enzymol, 1981, vol. 78,
576-582 [0065]

e SJOBRING, U. ; BJORCK,L.; ; KASTERN, W. JBi-
ol Chem, 1991, vol. 266, 399-405 [0065]

¢ TIRUMALAL R. S.; CHAN, K. C.; PRIETO, D. A.;
ISSAQ, H. J. ; CONRADS, T.P. ; VEENSTRA, T. D.
Mol Cell Proteomics, 2003, vol. 2, 1096-1103 [0065]

e ORTIGOZA-FERADO, J.; RICHTER, R. J. ; HOR-
NUNG, S. K. ; MOTULSKY, A. G.; FURLONG, C.
E. Am J Hum Genet, 1984, vol. 36, 295-305 [0065]

e KRAUSS,E. ; POLNASZEK,C.F.; SCHEELER, D.
A.; HALSALL, H. B. ; ECKFELDT, J. H.; HOLTZ-
MAN, J. L. JPharmacol Exp Ther, 1986, vol. 239,
754-759 [0065]

e KELSO, G. J.; STUART, W. D. ; RICHTER, R. J.;;
FURLONG, C.E. ; JORDAN-STARCK,T.C. ; HAR-
MONY, J. A. Biochemistry, 1994, vol. 33, 832-839
[0065]

« DERGUNOV, A.D. ; VOROTNIKOVA, Y. Y. Int JBi-
ochem, 1994, vol. 26, 933-942 [0065]

e ZHOU, M. ; LUCAS, D. A.; CHAN, K. C.; ISSAQ,
H. J.; PETRICOIN, E. F., 3RD; LIOTTA, L. A.;
VEENSTRA, T. D. ; CONRADS, T. P. Electrophore-
sis, 2004, vol. 25, 1289-1298 [0065]

e ANDERSON, L. JPhysiol, 2005, vol. 563, 23-60
[0065]

< BERHANE,B.T.;ZONG,C.;LIEM,D.A. ; HUANG,
A.; LE, S.; EDMONDSON, R.D.; JONES,R. C.;
QIAO, X. ; WHITELEGGE, J. P. ; PING, P. Proteom-
ics, 2005, vol. 5, 3520-3530 [0065]

30

GONZALEZ-CONEJERO, R.; LOZANO, M. L.;
RIVERA, J.; CORRAL, J.; INIESTA, J. A.; MO-
RALEDA, J. M. ; VICENTE, V. Blood, 1998, vol. 92,
2771-2776 [0065]

FUJITA, Y.; EZURA, Y.; EMI, M.; SATO, K.;
TAKADA, D.; ENO, Y.; KATAYAMA, Y.; TAKA-
HASHI, K. ; KAMIMURA, K. ; BUJO, H. JHum Gen,
2004, vol. 49, 24-28 [0065]

RAMPAZZO, A. ; NAVA,A. ; MALACRIDA, S. ; BE-
FFAGNA, G. ; BAUCE, B. ; ROSS|, V. ; ZIMBELLO,
R.; SIMIONATI, B. ; BASSO, C. ; THIENE, G. Am J
Hum Genet, 2002, vol. 71, 1200-1206 [0065]
SHIGELDYO, T.; YOSHIDA, H.; MATSUMOTO,
K.; AZUMA, H. ; WAKABAYASH]I, S. ; SAITO, S.;
FUJIKAWA, K. ; KOIDE, T. Blood, 1998, vol. 91,
128-133 [0065]

ROSALES, F.; RITTER, S.; ZOLFAGHARI, R.;
SMITH, J.; ROSS, A. J. Lipid Res., 1996, vol. 37,
962-971 [0065]

BAR-OR, D.; CURTIS, G.;; RAO, N.; BAMPOS,
N.;; LAU, E. EurdBiochem, 2001, vol. 268, 42-47
[0065]

TAKAHASHI, N. ; TAKAHASHI, Y.; PUTNAM, F.
W. Proc Natl Acad Sci USA, 1987, vol. 84, 7403-7407
[0065]

CHAN, B.; DODSWORTH, N.; WOODROW, J.;
TUCKER, A. ; HARRIS, R. Eur JBiochem, 1995, vol.
227, 524-528 [0065]

CROSBY, P. A. M. ; DEBORAH L. PCT Int. Appl.,
2002 [0065]

BAR-OR, D. L., EDWARD ; WINKLER, JAMES V.
PCT Int: US, 2004 [0065]

MERA, K. ; ANRAKU, M. ; KITAMURA, K. ; NAKA-
JOU, K. ; MARUYAMA, T. ; TOMITA, K. ; OTAGIRI,
M. Hypertens Res, 2005, vol. 28, 973-980 [0065]
THORNALLEY, P. J.; ARGIROVA, M. ; AHMED,
N.; MANN, V.M. ; ARGIROV, O. ; DAWNAY, A. Kid-
ney Int, 2000, vol. 58, 2228-2234 [0065]
MURAVSKAYA, E. V.; LAPKO, A. G.; MU-
RAVSKII, V. A. Bull Exp Biol Med, 2003, vol. 135,
433-435 [0065]

ZOLOTARJOVA, N. ; MARTOSELLA, J.; NICOL,
G.; BAILEY, J. et al. Proteomics, 2005, vol. 5,
3304-3313 [0065]

FU, Q.; GAMHAM, C. P.; ELLIOTT, S. T.; BOV-
ENKAMP, D. E. et al. Proteomics, 2005, vol. 5,
2656-2664 [0065]



EP 2 035 830 B1

COLANTONIO, D. A.; DUNKINSON, C.; BOV-
ENKAMP, D. E. ; VAN EYK, J. E. Proteomics, 2005,
vol. 5, 3831-3835 [0065]

CHEN, Y.Y.;LIN,S.Y.; YEH, Y. Y.; HSIAO, H. H.
et al. Electrophoresis, 2005, vol. 26, 2117-2127
[0065]

BJORHALL, K.; MILIOTIS, T.; DAVIDSSON, P.
Proteomics, 2005, vol. 5, 307-317 [0065]
CHROMY, B. A.; GONZALES, A. D.; PERKINS,
J.; CHOI, M. W. et al. J. Proteome Res., 2004, vol.
3, 1120-1127 [0065]

31

STEEL, L. F.; TROTTER, M. G. ; NAKAJIMA, P.
B.; MATTU, T. S. et al. Mol. Cell. Proteomics, 2003,
vol. 2, 262-270 [0065]

STANLEY, B.A.; GUNDRY,R.L.; COTTER,R. J.;
VAN EYK, J. E. Dis. Markers, 2004, vol. 20, 167-178
[0065]

COHN, E. J.; STRONG, L. E.; HUGHES, W. L.;
MULFORD, D. J.etal. J. Am. Chem. Soc., 1946, vol.
68, 459-475 [0065]



RiES

[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS

RIEHE(F)

S\EReERE

BEG®)

RTERESAER
Wi A TS B9 D5 SR AR =

BEBSASEO/MESMEN KB EMIREN

EP2035830B1 K (nE)R
EP2007809552 g H
ARBESHKRE

NPET EE S AE

AR EEESHAFE

VAN EYK JENNIFER E
GUNDRY REBEKAH LYNN
COTTER ROBERT J

VAN EYK, JENNIFER E.
GUNDRY, REBEKAH LYNN
COTTER, ROBERT J.

GO1N33/53 GO1N33/68

GO1N33/6893 GO1N33/6848 GO1N2333/76 GO1N2800/00 GO1N2800/324

H# Mk, ADRIAN GEORGE

60/813761 2006-06-14 US
60/813825 2006-06-15 US

EP2035830A2
EP2035830A4

Espacenet

patsnap

Table 1. Proteins identified

BEH/MKESY (ABPPC ) WEMHREMHITY K=

| A
A

TERLLE

i

L N

i
R

TELET

I NNANN)

eBBEBRBRRR FRFFREE FEE

i qw&m&lﬁgss

FEEPEIEESET

TEERERRERET

[ afef ol ol ofof o

{of o} a{f of o]



https://share-analytics.zhihuiya.com/view/c2f6baa2-34e0-45e4-8fed-a6e68768bf24
https://worldwide.espacenet.com/patent/search/family/038832542/publication/EP2035830B1?q=EP2035830B1

