EP 2 596 349 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0 ’ European

Office européen
des brevets (11) EP 2 596 349 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: GO1TN 33/48 (2006.01) GO1N 33/53 (2006.01)
13.12.2017 Bulletin 2017/50 C12Q 1/68 200597
Application number: 11810457.9 (86) International application number:
PCT/US2011/044996
Date of filing: 22.07.2011

(87) International publication number:
WO 2012/012709 (26.01.2012 Gazette 2012/04)

(54)

METHODS OF DETECTING CARDIOVASCULAR DISEASES OR CONDITIONS
VERFAHREN ZUM NACHWEIS KARDIOVASKULARER ERKRANKUNGEN ODER LEIDEN
METHODES DE DETECTION DE MALADIES OU DE PATHOLOGIES CARDIOVASCULAIRES

(84)

(30)

(43)

(73)

(72)

Designated Contracting States: (74) Representative: Regimbeau
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 87 rue de Seéze
GRHRHUIEISITLILT LULV MC MK MT NL NO 69477 Lyon Cedex 06 (FR)

PL PT RO RS SE SI SK SM TR
(56) References cited:

Priority: 23.07.2010 US 367051 P WO-A1-2009/092068 WO-A1-2009/092068
US-A1-2005 181 386 US-A1- 2006 051 873
Date of publication of application: US-A1- 2006 172429 US-A1- 2006 172 429
29.05.2013 Bulletin 2013/22 US-A1- 2008 057 590
Proprietor: President and Fellows of Harvard  ZAKYNTHINOS E ET AL: "Inflammatory
College biomarkers in coronary artery disease",
Cambridge, MA 02138 (US) JOURNAL OF CARDIOLOGY, NIHON
SHINZOBYO GAKKAI, TOKYO, JP, vol. 53, no. 3,
Inventor: KASSIS, Amin, I. 1 June 2009 (2009-06-01), pages 317-333,
Chestnut Hill XP026223375, ISSN: 0914-5087, DOI:
Massachusetts 02467 (US) 10.1016/J.JJCC.2008.12.007 [retrieved on
2009-01-29]

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 596 349 B1 2

Description

Field of the Invention

[0001] Methods of using phagocytic cells alone or in
combination with non-phagocytic cells in the diagnosis,
prognosis, or monitoring of cardiovascular diseases or
conditions, are herein provided. Methods of using phago-
cytic cells alone or in combination with non-phagocytic
cells to identify markers of cardiovascular diseases or
conditions, are also provided.

Background

[0002] Early diagnosis of a disease often increases the
likelihood of successful treatment or cure of such dis-
ease. Current diagnostic methods, however, depend
largely on population-derived average values obtained
from healthy individuals. Personalized diagnostic meth-
ods are needed that enable the diagnosis, especially the
early diagnosis, of the presence of a disease or a condi-
tion in individuals who are not known to have the disease
or who have recurrent disease. This is of particular im-
portance in cardiovascular diseases or conditions, which
are the leading cause of death in the United States.
[0003] Leukocytes begin as pluripotent hematopoietic
stem cells in the bone marrow and develop along either
the myeloid lineage (monocytes, macrophages, neu-
trophils, eosinophils, and basophils) or the lymphoid lin-
eage (T and B lymphocytes and natural killer cells). The
major function of the myeloid lineage cells (e.g., neu-
trophils and macrophages) is the phagocytosis of infec-
tious organisms, live unwanted damaged cells, senes-
cent and dead cells (apoptotic and necrotic), as well as
the clearing of cellular debris. Phagocytes from healthy
animals do not replicate and are diploid, i.e., have a DNA
index of one. On average, each cell contains <10 ng DNA,
<20 ng RNA, and <300 ng of protein.

[0004] Oneobjectistoprovide diagnostic methods that
can facilitate the detection of cardiovascular disease or
condition-specific markers, e.g., nucleic acids, proteins,
carbohydrates, and/or lipids and the like by using phago-
cytic cells alone, or in combination with non-phagocytic
cells. Another object is to provide methods of identifying
cardiovascular disease or condition-specific markers and
further use such markers alone or together with any
known markers to diagnose diseases or conditions.

Summary of the Invention

[0005] The present invention is defined in claims 1 to
12.

[0006] We have invented new and useful methods for
detecting/diagnosing cardiovascular diseases or condi-
tions by using phagocytic cells alone or in combination
with non-phagocytic cells. In some examples, phagocytic
cells serve as surrogates for diseased cells and non-
phagocytic cells serve as control cells. In other examples,
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two sub-populations of phagocytic cells are used, where-
in the phagocytic cells that have a DNA content greater
than 2n (the >2n phagocytic cells) serve as surrogates
for diseased cells, while the phagocytic cells that have a
DNA content of 2n (the =2n phagocytic cells) serve as
control cells.

[0007] Inone aspect, amethod for diagnosing or aiding
in the diagnosis of a cardiovascular disease or condition
in a subject is provided, said method comprising: a) de-
termining a first profile of one or more markers of the
disease or condition from a population of phagocytic
cells; b) determining a second profile of at least one of
the one or more markers from a population of non-phago-
cytic cells; and c) identifying a difference between the
first and second profiles of at least one or more of said
markers, wherein the difference is indicative of the pres-
ence of said disease or condition in the subject.

[0008] In another aspect, a method for assessing the
risk of developing a cardiovascular disease or condition
in a subject is provided, said method comprising: a) de-
termining a first profile of one or more markers of the
disease or condition from a population of phagocytic
cells; b) determining a second profile of at least one of
the one or more markers from a population of non-phago-
cytic cells; and c) identifying a difference between the
first and second profiles of at least one or more of said
markers, wherein the difference is indicative of the risk
of developing said disease or condition in the subject.
[0009] Inyetanother aspect, a method for prognosing
or aiding in the prognosis of a cardiovascular disease or
condition in a subject is provided, said method compris-
ing: a) determining a first profile of one or more markers
of the disease or condition from a population of phago-
cytic cells; b) determining a second profile of at least one
of the one or more markers from a population of non-
phagocytic cells; and c) identifying a difference between
the first and second profiles of at least one or more of
said markers, wherein the identified difference is indica-
tive of the prognosis of said disease or condition in the
subject.

[0010] In yet another aspect, a method for assessing
the efficacy of a treatment for a cardiovascular disease
or condition in a subject is provided, said method com-
prising: a) determining a first profile of one or more mark-
ers of the disease or condition from a population of
phagocytic cells from the subject before the treatment;
determining a second profile of at least one of the one or
more markers from a population of non-phagocytic cells
from the subject before the treatment; identifying a first
difference between the firstand second profiles of at least
one or more of said markers; b) determining a third profile
of the one or more markers from a population of phago-
cytic cells from the subject after the treatment; determin-
ing a fourth profile of at least one of the one or more
markers from a population of non-phagocytic cells from
the subject after the treatment; identifying a second dif-
ference between the third and fourth profiles of at least
one or more of said markers; and c) identifying a differ-
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ence between the first difference and the second differ-
ence, wherein the identified difference is indicative of the
efficacy of the treatment for said disease or condition in
the subject.

[0011] In yet another aspect, a method for monitoring
the progression or regression of a cardiovascular disease
or condition in a subject is provided, said method com-
prising: a) determining a first profile of one or more mark-
ers of the disease or condition from a population of
phagocytic cells from the subject at a first time point; de-
termining a second profile of at least one of the one or
more markers from a population of non-phagocytic cells
from the subject at the first time point; identifying a first
difference between the first and second profiles of at least
one or more of said markers; b) determining a third profile
of the one or more markers from a population of phago-
cytic cells from the subject at a second time point; deter-
mining a fourth profile of at least one of the one or more
markers from a population of non-phagocytic cells from
the subject at the second time point; identifying a second
difference between the third and fourth profiles of atleast
one or more of said markers; and c) identifying a differ-
ence between the first difference and the second differ-
ence, wherein the identified difference is indicative of the
progression or regression of said disease or condition in
the subject.

[0012] In yet another aspect, a method for identifying
a compound capable of ameliorating or treating a cardi-
ovascular disease or condition in a subject is provided,
said method comprising: a) determining a first profile of
one or more markers of the disease or condition from a
population of phagocytic cells from the subject before
administering the compound to the subject; determining
asecond profile of atleast one of the one or more markers
from a population of non-phagocytic cells from the sub-
ject before administering the compound to the subject;
identifying a first difference between the first and second
profiles of at least one or more of said markers; b) deter-
mining a third profile of the one or more markers from a
population of phagocytic cells from the subject after the
administration of the compound; determining a fourth
profile of at least one of the one or more markers from a
population of non-phagocytic cells from the subject after
the administration of the compound; identifying a second
difference between the third and fourth profiles of at least
one or more of said markers; and c)identifying a differ-
ence between the first difference and the second differ-
ence, wherein the identified difference indicates that the
compound is capable of ameliorating or treating said dis-
ease or condition in the subject.

[0013] In yet another aspect, a method for diagnosing
or aiding in the diagnosis of a cardiovascular disease or
condition in a subject is provided, said method compris-
ing: a) determining a first profile of one or more markers
of the disease or condition from a population of phago-
cytic cells having a DNA content more than 2n (>2n
phagocytic cells); b) determining a second profile of at
least one of the one or more markers from a population

10

15

20

25

30

35

40

45

50

55

of phagocytic cells having a DNA content of 2n (=2n
phagocytic cells); and c) identifying a difference between
the first and second profiles of at least one or more of
said markers, wherein the difference is indicative of the
presence of said disease or condition in the subject.
[0014] In yet another aspect, a method for assessing
the risk of developing a cardiovascular disease or con-
dition in a subject is provided, said method comprising:
a) determining a first profile of one or more markers of
the disease or condition from a population of >2n phago-
cytic cells; b) determining a second profile of at least one
of the one or more markers from a population of =2n
phagocytic cells; and c) identifying a difference between
the first and second profiles of at least one or more of
said markers, wherein the difference is indicative of the
risk of developing said disease or condition in the subject.
[0015] Inyet another aspect, a method for prognosing
or aiding in the prognosis of a cardiovascular disease or
condition in a subject is provided, said method compris-
ing: a) determining a first profile of one or more markers
of the disease or condition from a population of >2n
phagocytic cells; b) determining a second profile of at
least one of the one or more markers from a population
of =2n phagocytic cells; and c) identifying a difference
between the first and second profiles of at least one or
more of said markers, wherein the difference is indicative
of the prognosis of said disease or condition in the sub-
ject.

[0016] In yet another aspect, a method for assessing
the efficacy of a treatment for a cardiovascular disease
or condition in a subject is provided, said method com-
prising: a) determining a first profile of one or more mark-
ers of the disease or condition from a population of>2n
phagocytic cells from the subject before the treatment;
determining a second profile of at least one of the one or
more markers from a population of =2n phagocytic cells
from the subject before the treatment; identifying a first
difference between the firstand second profiles of at least
one or more of said markers; b) determining a third profile
of the one or more markers from a population of >2n
phagocytic cells from the subject after the treatment; de-
termining a fourth profile of at least one of the one or
more markers from a population of =2n phagocytic cells
from the subject after the treatment; identifying a second
difference between the third and fourth profiles of at least
one or more of said markers; and c) identifying a differ-
ence between the first difference and the second differ-
ence, wherein the identified difference is indicative of the
efficacy of the treatment for said disease or condition in
the subject.

[0017] In yet another aspect, a method for monitoring
the progression orregression of a cardiovascular disease
or condition in a subject is provided, said method com-
prising: a) determining a first profile of one or more mark-
ers of the disease or condition from a population of>2n
phagocytic cells from the subject at a first time point; de-
termining a second profile of at least one of the one or
more markers from a population of =2n phagocytic cells
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from the subject at the first time point; identifying a first
difference between the first and second profiles of at least
one or more of said markers; b) determining a third profile
of the one or more markers from a population of>2n
phagocytic cells from the subject at a second time point;
determining a fourth profile of at least one of the one or
more markers from a population of =2n phagocytic cells
from the subject at the second time point; identifying a
second difference between the third and fourth profiles
of atleast one or more of said markers; and c) identifying
a difference between the first difference and the second
difference, wherein the identified difference is indicative
of the progression or regression of said disease or con-
dition in the subject.

[0018] In yet another aspect, a method for identifying
a compound capable of ameliorating or treating a cardi-
ovascular disease or condition in a subject is provided,
said method comprising: a) determining a first profile of
one or more markers of the disease or condition from a
population of>2n phagocytic cells from the subject before
administering the compound to the subject; determining
asecond profile of atleast one of the one or more markers
from a population of =2n phagocytic cells from the subject
before administering the compound to the subject; iden-
tifying a first difference between the first and second pro-
files of at least one or more of said markers; b) determin-
ing a third profile of the one or more markers from a pop-
ulation of>2n phagocytic cells from the subject after the
administration of the compound; determining a fourth
profile of at least one of the one or more markers from a
population of =2n phagocytic cells from the subject after
the administration of the compound; identifying a second
difference between the third and fourth profiles of at least
one or more of said markers; c) identifying a difference
between the first difference and the second difference,
wherein the identified difference indicates that the com-
pound is capable of ameliorating or treating said disease
or condition in the subject.

[0019] In yet another aspect, a method for identifying
one or more markers for a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from non-phagocytic cells
from the subject having said disease or condition; iden-
tifying a first set of differences between the first and sec-
ond profiles, wherein the first set of differences is specific
to the first profile relative to the second profile; b) deter-
mining a third profile of analytes from phagocytic cells
from a control subject not having said disease or condi-
tion; determining a fourth profile of analytes from non-
phagocytic cells from the control subject not having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
relative to the fourth profile; c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-

10

15

20

25

30

35

40

45

50

55

ing markers of said disease or condition. Optionally, this
method further comprises d) obtaining a fifth profile of
analytes from cells or tissues affected by said disease or
condition in the subject having said disease or condition;
obtaining a sixth profile of analytes from cells or tissues
not affected by said disease or condition in the subject
having said disease or condition; identifying a third set
of differences between the fifth and sixth profiles, wherein
the third set of differences is specific to the fifth profile
relative to the sixth profile; and e) identifying at least one
of the one or more markers of c) present in the third set
of differences.

[0020] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from phagocytic cells from
a control subject not having said disease or condition;
identifying a first set of differences between the first and
second profiles, wherein the first set of differences is spe-
cific to the first profile relative to the second profile; b)
determining a third profile of analytes from non-phago-
cytic cells from the subject having said disease or con-
dition; determining a fourth profile of analytes from non-
phagocytic cells from the control subject not having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
relative to the fourth profile; c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises d) obtaining a fifth profile
of analytes from cells or tissues affected by said disease
or condition in the subject having said disease or condi-
tion; obtaining a sixth profile of analytes from cells or
tissues not affected by said disease or condition in the
subject having said disease or condition; identifying a
third set of differences between the fifth and sixth profiles,
wherein the third set of differences is specific to the fifth
profile relative to the sixth profile; and e) identifying at
least one of the one or more markers of c) present in the
third set of differences.

[0021] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; obtaining a
second profile of analytes from phagocytic cells from a
control subject not having said disease or condition by
data mining; identifying a first set of differences between
the first and second profiles, wherein the first set of dif-
ferences is specific to the first profile relative to the sec-
ond profile; b) determining a third profile of analytes from
non-phagocytic cells from the subject having said dis-
ease or condition; obtaining a fourth profile of analytes
from non-phagocytic cells from a control subject not hav-
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ing said disease or condition by data mining; identifying
a second set of differences between the third and fourth
profiles, wherein the second set of differences is specific
to the third profile relative to the fourth profile; and c)
identifying one or more analytes specific to the first set
of differences relative to the second set of differences,
the identified analytes being markers of said disease or
condition. And optionally, the method further comprises
d) obtaining a fifth profile of analytes from cells or tissues
affected by said disease or condition by data mining; ob-
taining a sixth profile of analytes from cells or tissues not
affected by said disease or condition by data mining;
identifying a third set of differences between the fifth and
sixth profiles, wherein the third set of differences is spe-
cific to the fifth profile relative to the sixth profile; and e)
identifying at least one of the one or more markers of c)
present in the third set of differences.

[0022] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from non-phagocytic cells
from the subject having said disease or condition; iden-
tifying a first set of differences between the first and sec-
ond profiles, wherein the first set of differences is specific
to the first profile relative to the second profile; b) deter-
mining a third profile of analytes from cells or tissues
affected by said disease or condition from the subject
having said disease or condition; determining a fourth
profile of analytes from cells or tissues not affected by
said disease or condition from the subject having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
relative to the fourth profile; c) identifying one or more
analytes present in both the first set of differences and
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises d) determining a fifth profile
of analytes from phagocytic cells from a control subject
not having said disease or condition; identifying a third
set of differences between the first and fifth profiles,
wherein the third set of differences is specific to the first
profile relative to the fifth profile; e) identifying at least
one of the one or more markers of c) present in the third
set of differences.

[0023] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from >2n phagocytic cells
from a subject having said disease or condition; deter-
mining a second profile of analytes from =2n phagocytic
cells from the subject having said disease or condition;
identifying a first set of differences between the first and
second profiles, wherein the first set of differences is spe-
cific to the first profile relative to the second profile; b)
determining a third profile of analytes from >2n phago-

10

15

20

25

30

35

40

45

50

55

cytic cells from a control subject not having said disease
or condition; determining a fourth profile of analytes from
=2n phagocytic cells from the control subject not having
said disease or condition; identifying a second set of dif-
ferences between the third and fourth profiles, wherein
the second set of differences is specific to the third profile
relative to the fourth profile; and c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises: d) obtaining a fifth profile
of analytes from cells or tissues affected by said disease
or condition from the subject having said disease or con-
dition; obtaining a sixth profile of analytes from cells or
tissues not affected by said disease or condition from the
subject having said disease or condition; identifying a
third set of differences between the fifth and sixth profiles,
wherein the third set of differences is specific to the fifth
profile relative to the sixth profile; and e) identifying at
least one of the one or more markers of c) present in the
third set of differences.

[0024] In some embodiments, the markers or the an-
alytes are nucleic acids (e.g., nucleotides, oligonucle-
otides, DNAs, RNAs, or DNA-RNA hybrids), proteins
(e.g., , amino acids, peptides, enzymes, antigens, anti-
bodies, cytokines, lipoproteins, glycoproteins, or hor-
mones), lipids (e.g., fatty acids, phosphatides, cholester-
ol), carbohydrates (e.g., monosaccharides, disaccha-
rides, polysaccharides), metabolites (e.g., vitamins, pri-
mary metabolites, secondary metabolites), or combina-
tions thereof.

[0025] In some embodiments, the profile is a nucleic
acid profile (e.g., genotypic profile, a single nucleotide
polymorphism profile, a gene mutation profile, a gene
copy number profile, a DNA methylation profile, a DNA
acetylation profile, a chromosome dosage profile, a gene
expression profile), a protein profile (e.g., protein expres-
sion, protein activation), a lipid profile, a carbohydrate
profile, a metabolite profile, or a combination thereof. In
some embodiments, the profile is determined by a qual-
itative assay, a quantitative assay, or a combination
thereof.

[0026] Insome particular examples, at least one of the
one or more markers is up-regulated or activated in the
phagocytic cells compared to the non-phagocytic cells.
In some particular examples, at least one of the one or
more markers is down-regulated or inhibited in the
phagocytic cells compared to the non-phagocytic cells.
In some particular examples, at least one of the one or
more markers is up-regulated or activated in the >2n
phagocytic cells compared to the =2n phagocytic cells.
In some particular examples, at least one of the one or
more markers is down-regulated or inhibited in the >2n
phagocytic cells compared to the =2n phagocytic cells.
[0027] In some particular examples, the first profile,
the second profile, the third profile, the fourth profile, the
fifth profile, or the sixth profile comprises the absence of
at least one of the one or more markers.
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[0028] In some particular examples, the difference is
atleast 1.05-fold, 1.1-fold, 1.2-fold, 1.3-fold, 1.4-fold, 1.5-
fold, 2-fold, 2.5-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold,
8-fold, 9-fold, or 10-fold difference.

[0029] In some particular examples, the methods of
this invention also comprise lysing the phagocytic cells
(e.g., >2n phagocytic cells, or =2n phagocytic cells), and
the non-phagocytic cells; and also extracting the cellular
contents from those cells. In some embodiments, the cel-
lular contents of the phagocytic cells comprise viable dis-
eased cells, dead diseased cells, apoptotic diseased
cells, circulating tumor cells, infectious agents, fetal cells,
trophoblasts, or fragments thereof. In some particular ex-
amples, the cellular contents of the >2n phagocytic cells
comprise viable diseased cells, dead diseased cells, ap-
optotic diseased cells, circulating tumor cells, infectious
agents, fetal cells, trophoblasts, or fragments thereof.
[0030] Insome particular examples, at least one of the
one or more markers of the disease or condition is
present in the cellular contents of the phagocytic cells.
In some particular examples, the one or more markers
of said disease or condition are not presentin the cellular
contents of the non phagocytic cells. In some particular
examples, the phagocytic cells express at least one of
the one or more markers of said disease or condition.
[0031] In some particular examples, at least one of the
one or more markers of the disease or condition is
present in the cellular contents of the >2n phagocytic
cells. In some particular examples, the one or more mark-
ers of said disease or condition are not present in the
cellular contents of the =2n phagocytic cells. In some
particular examples, the phagocytic cells express at least
one of the one or more markers of said disease or con-
dition. In some particular examples, the >2n phagocytic
cells express at least one of the one or more markers of
said disease or condition.

[0032] Insomeexamples,the methods ofthisinvention
also comprise comparing the identified difference of c)
to a repository of one or more known markers of said
disease or condition (e.g., data obtained by data mining).
[0033] In some embodiments, the phagocytic cells are
professional phagocytic cells (e.g., neutrophils, macro-
phages, monocytes, dendritic cells, foam cells, mast
cells, eosinophils), non-professional phagocytic cells
(e.g., epithelial cells, endothelial cells, fibroblasts, mes-
enchymal cells), or mixtures thereof. In some embodi-
ments, the non-phagocytic cells are T cells, B cells, null
cells, basophils, or mixtures thereof.

[0034] In some particular examples, the phagocytic
cells (e.g., >2n phagocytic cells, =2n phagocytic cells)
and the non-phagocytic cells are isolated from a bodily
fluid sample (e.g., blood, urine), tissues, or cells (e.g.,
white blood cells, fetal cells) of the subject.

[0035] In some examples, a standard/known cell sep-
aration/isolation/purification technique, such as anti-
body, flow cytometry, fluorescence activated cell sorting,
filtration, gradient-based centrifugation, elution, microflu-
idics, magnetic separation technique, fluorescent-mag-
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netic separation technique, nanostructure, quantum
dots, high throughput microscope-based platforms, or a
combination thereof, is used to isolate phagocytic cells
(e.g., >2n phagocytic cells and =2n phagocytic cells) and
non-phagocytic cells from bodily fluids, tissues or cells,
or to separate phagocytic cells from non-phagocytic cells,
or to separate >2n phagocytic cells from =2n phagocytic
cells. In some examples, the phagocytic cells (e.g., >2n
phagocytic cells) can also be isolated by using a product
secreted by the phagocytic cells, or by using a cell surface
target (e.g., a receptor protein, a marker of said disease
or condition) on the surface of the phagocytic cells. In
some examples, the target is expressed by the phago-
cytic cells. In other examples, the target is not expressed
by the phagocytic cells. In some examples, the phago-
cytic cells (e.g., >2n phagocytic cells and =2n phagocytic
cells) and the non-phagocytic cells are isolated using a
ligand that binds to a molecular receptor expressed on
the plasma membranes of white blood cells.

[0036] Also provided herein are markers that can be
used in the instant methods and that can be identified by
the instant methods.

Brief Description of the Drawings
[0037]

FIG. 1A schematically depicts one example of a
method of the invention for diagnosing or aiding in
the diagnosis of a cardiovascular disease or condi-
tion. In this example, phagocytic cells and non-
phagocytic cells are separated from white blood cells
of a subject. The phagocytic cells serve as surro-
gates for diseased cells, while the non-phagocytic
cells serve as control cells.

FIG. 1B schematically depicts one proposed path-
way leading to acquisition of a cardiovascular dis-
ease-specific DNA, RNA, protein and/or lipid mark-
ers by phagocytic cells. Blood phagocytes engulf vi-
able circulating diseased cells, apoptotic diseased
cells, and/or fragmented diseased cells. According-
ly, the disease-specific markers (e.g., DNAs, RNAs,
proteins, or lipids) that are contained within these
diseased cells/fragments are also internalized by
phagocytic cells. By contrast, non-phagocytic cells
do not internalize these diseased cells/fragments,
and, therefore, do not contain and/or express the
disease-specific markers.

FIG. 1C schematically depicts a general flowchart of
one example of a method of the invention.

FIG. 1D schematically depicts a general flowchart of
one example of a method of the invention.

FIG. 2A schematically depicts one particular exam-
ple of a method of this invention for identifying one
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or more markers of a cardiovascular disease or con-
dition. D represents diseased cells/tissues from a
patienthaving a cardiovascular disease or condition;
and ND represents not-diseased cells/tissues from
the patient; Mp represents macrophages taken from
the patient; TCp represents T cells taken from the
patient(s); M represents macrophages taken from
a control subject not having the disease or condition;
TCc represents T cells taken from the control sub-
ject.

FIG. 2B schematically depicts one particular exam-
ple of a method of this invention for identifying one
or more markers of a cardiovascular disease or con-
dition. D represents diseased cells/tissues from a
patienthaving a cardiovascular disease or condition;
and ND represents not-diseased cells/tissues from
the patient; Mp represents macrophages taken from
the patient; TCp represents T cells taken from the
patient; M. represents macrophages taken from a
control subject not having the disease or condition;
TCc represents T cells taken from the control sub-
ject.

FIG. 2C schematically depicts one particular exam-
ple of a method of this invention for identifying one
or more markers of a cardiovascular disease or con-
dition. D represents information obtained by data
mining about diseased cells/tissues from patients
having a cardiovascular disease or condition; and
ND represents information obtained by data mining
about not-diseased cells/tissues from patients hav-
ing the same disease or condition; Mp represents
macrophages taken from a patient having the dis-
ease or condition; TCp represents T cells taken from
the patient; M represents information obtained by
data mining about macrophages from control sub-
jects not having the disease or condition; TC¢ rep-
resents information obtained by data mining about
T cells obtained from control subjects not having the
disease or condition.

FIG. 3 depicts a schematic of gene expression profile
data that could be compared to identify cardiovas-
cular disease-specific genes selectively ac-
quired/expressed by macrophages.

FIG. 4A schematically depicts one example of a
method of this invention for diagnosing or aiding in
the diagnosis of a cardiovascular disease or condi-
tion. In this example, a blood sample is withdrawn
from an individual to be diagnosed. After a centrifu-
gation step, white blood cells are isolated from the
blood sample and further separated into two popu-
lations of phagocytic cells: phagocytic cells (e.g.,
macrophages or neutrophils) having a DNA content
more than 2n (>2n phagocytic cells) and phagocytic
cells (e.g., macrophages or neutrophils) having a
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DNA content of 2n (=2n phagocytic cells). The >2n
phagocytic cells serve as surrogates for diseased
cells and the 2n phagocytic cells serve as control
cells.

FIG. 4B schematically depicts one proposed path-
way leading to acquisition of cardiovascular disease
or condition-specific markers (e.g., DNA, RNA, pro-
tein and lipid markers) by phagocytic cells. Blood
phagocytes engulf viable circulating diseased cells,
apoptotic diseased cells, and/or fragmented dis-
eased cells. Accordingly, the cardiovascular disease
or condition-specific markers (e.g., DNAs, RNAs,
proteins, or lipids) that are contained within these
diseased cells/fragments are also internalized by
phagocytic cells, which then become >2n phagocytic
cells containing and/or expressing these specific
markers. By contrast, phagocytic cells that do not
internalize these diseased cells/fragments, and thus,
do not contain or express these markers, and remain
DNA content of 2n.

FIG. 5 schematically depicts one particular example
of a method of this invention for identifying one or
more markers of a cardiovascular disease or condi-
tion. D represents diseased tissues/cells from a pa-
tient having a cardiovascular disease or condition;
and ND represents not-diseased tissues/cells from
the patient; Mp ) represents macrophages having
a DNA content of >2n taken from a patient with the
disease or condition; Mp=p represents macro-
phages having a DNA content of =2n taken from the
patient; MC(N>2) represents macrophages having a
DNA content of>2n taken from a control subject not
having the disease or condition; Mcn=p) represents
macrophages having a DNA content of>2n taken
from the control subject.

FIG. 6 schematically depicts one example of a meth-
od of this invention for identifying cardiovascular dis-
ease or condition-specific markers selectively ac-
quired/expressed by >2n phagocytic cells of a pa-
tient.

FIG. 7 schematically depicts one example of a meth-
od of this invention for diagnosing/detecting a cardi-
ovascular disease or condition by comparing expres-
sion profiles obtained from arrays.

FIG. 8 schematically depicts one particular example
of a method of this invention for identifying one or
more markers of a cardiovascular disease or condi-
tion. D represents diseased cells/tissues from a pa-
tient having a cardiovascular disease or condition;
and ND represents not-diseased cells/tissues from
the patient; Np represents neutrophils taken from the
patient; TCp represents T cells taken from the pa-
tient; N represents neutrophils obtained froma con-
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trol subject not having the disease or condition.

Detailed Description of the Invention

[0038] Unless otherwise defined herein, scientific and
technical terms used in this application shall have the
meanings that are commonly understood by those of or-
dinary skill in the art. Generally, nomenclature used in
connection with, and techniques of, cell and tissue cul-
ture, molecular biology, cell and cancer biology, neuro-
biology, neurochemistry, virology, immunology, microbi-
ology, pharmacology, genetics and protein and nucleic
acid chemistry, described herein, are those well-known
and commonly used in the art.

[0039] Throughout this specification, the word "com-
prise" or variations such as "comprises" or "comprising"
will be understood to imply the inclusion of a stated inte-
ger (or components) or group of integers (or compo-
nents), but not the exclusion of any other integer (or com-
ponents) or group of integers (or components).

[0040] The singular forms "a," "an," and "the" include
the plurals unless the context clearly dictates otherwise.
[0041] The term "including" is used to mean "including
but not limited to". "Including" and "including but not lim-
ited to" are used interchangeably.

[0042] A "patient", "subject", or "individual" are used
interchangeably and refer to either a human or a non-
human animal. These terms include mammals, such as
humans, primates, livestock animals (e.g., bovines,
porcines), companion animals (e.g., canines, felines)
and rodents (e.g., mice and rats).

[0043] As used herein, a control subject refers to any
individual that has not been diagnosed as having the dis-
ease or condition being assayed. The terms "normal con-
trol", "healthy control", and "not-diseased cells" likewise
mean a sample (e.g., cells, serum, tissue) taken from a
source (e.g., subject, control subject, cell line) that does
not have the condition or disease being assayed and
therefore may be used to determine the baseline for the
condition or disorder being measured. It is also under-
stood that the control subject, normal control, and healthy
control, include data obtained and used as a standard,
i.e. it can be used over and over again for multiple differ-
ent subjects. In other words, for example, when compar-
ing a subject sample to a control sample, the data from
the control sample could have been obtained in a different
set of experiments, for example, it could be an average
obtained from a number of healthy subjects and not ac-
tually obtained at the time the data for the subject was
obtained.

[0044] The term "diagnosis" as used herein refers to
methods by which the skilled artisan can estimate and/or
determine whether or not a patient is suffering from a
given disease or condition. The skilled artisan often
makes a diagnosis on the basis of one or more diagnostic
indicators, e.g., a marker, the presence, absence,
amount, or change in amount of which is indicative of the
presence, severity, or absence of the condition.
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[0045] The term "prognosis" as used herein refers to
is used herein to refer to the likelihood of a cardiovascular
disease or condition progression, including recurrence
of a disease or condition.

Description of the Instant Methods

[0046] Methods for diagnosing or aiding in the diagno-
sis of a cardiovascular disease or condition by comparing
profiles (e.g., gene/protein/lipid/carbohydrate expres-
sion profiles, genotypes, gene copy number, gene dos-
age, DNA methylation, etc.) of disease or condition-as-
sociated markers (e.g., nucleic acids, proteins, lipids, car-
bohydrates, metabolites) between phagocytic cells hav-
ing different DNA contents (>2n vs. =2n) taken from the
same individual, or between phagocytic cells and non-
phagocytic cells taken from the same individual are pro-
vided herein.

[0047] Methods for assessing the risk of developing a
cardiovascular disease or condition, prognosing said dis-
ease, monitoring said disease progression or regression,
assessing the efficacy of a treatment, or identifying a
compound capable of ameliorating or treating said dis-
ease or condition, are also provided herein.

[0048] Suchasubject-specific profile comparison elim-
inates the dependence on a population-derived average
profile for a particular disease or condition, which may
introduce error into the detection or diagnosis of a par-
ticular disease or conditionin the subject. These methods
allow detection, diagnosis, and treatment to be person-
alized to the individual.

[0049] The present methods (i) have high specificity,
sensitivity, and accuracy and are capable of detecting
disease or condition-specific markers present within a
bodily fluid sample, cells or tissues; and (ii) eliminate the
"inequality of baseline" that is known to occur among
individuals due tointrinsic (e.g., age, gender, ethnic back-
ground, health status and the like) and temporal varia-
tions in marker expression. Accordingly, in certain as-
pects, the invention provides non-invasive assays for the
early detection of a disease or condition, i.e., before the
disease can be diagnosed by conventional diagnostic
techniques, e.g., imaging techniques, and, therefore,
provide a foundation for improved decision-making rela-
tive to the needs and strategies for intervention, preven-
tion, and treatment of individuals with such disease or
condition.

[0050] The present methods can be used together with
any known diagnostic methods, such as physical inspec-
tion, visual inspection, biopsy, scanning, histology, radi-
ology, imaging, ultrasound, use of a commercial kit, ge-
netic testing, immunological testing, analysis of bodily
fluids, or monitoring neural activity.

[0051] Phagocytic cells that can be used in the meth-
ods include all types of cells that are capable of ingesting
various types of substances (e.g., apoptotic cells, infec-
tious agents, dead cells, viable cells, cell-free DNAs, cell-
free RNAs, cell-free proteins). In some embodiments, the
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phagocytic cells are professional phagocytic cells, such
as neutrophils, macrophages, monocytes, dendritic cells,
foam cells, mast cells, or eosinophils. In some embodi-
ments, the phagocytic cells are non-professional phago-
cytic cells, such as epithelial cells, endothelial cells, fi-
broblasts, or mesenchymal cells. In other embodiments,
the phagocytic cells can be a mixture of different types
of phagocytic cells. Non-phagocytic cells that can be
used in this invention include, but are not limited to, T
cells, B cells, null cells, basophils, or mixtures thereof.
[0052] As used herein, "the >2n phagocytic cells" refer
to phagocytic cells that have a DNA content of greater
than 2n, while "the =2n phagocytic cells" refer to phago-
cytic cells that have a DNA content of 2n. Some phago-
cytic cells engulf live/dying/dead diseased cells (and sub-
cellular fragments thereof) and/or cell-free disease-spe-
cific nucleic acids, proteins, carbohydrates and/or lipids
present in bodily fluids. Such phagocytosis leads to the
internalization of these disease markers into the phago-
cytic cell and, therefore, the DNA content of these phago-
cytic cells willbecome greater than 2n. By contrast, some
phagocytic cells have not engulfed living/dying/dead dis-
eased cells orfragments and/or cell-free disease-specific
nucleic acids, proteins, lipids, and/or carbohydrates
present in bodily fluids. The DNA contents of this group
of phagocytic cells remain 2n. In some embodiments, the
disease-specific markers (e.g., DNA with disease-spe-
cific mutations) can be expressed by the >2n phagocytic
cells. For example, the mutated DNA of diseased cells
is integrated into the normal DNA of the >2n phagocytic
cells. The subsequent transcription of the "integrated"
DNA of the >2n phagocytic cells into RNA and the trans-
lation of the latter into proteins produces a phenotype
different from the phagocytic cells that have not phago-
cytosed the diseased cells (i.e., the =2n phagocytic cells).
In other embodiments, the internalized disease-specific
markers are not expressed by the >2n phagocytic cells.
The markers may be translocated onto the membranes
of the >2n phagocytic cells, or secreted out by the >2n
phagocytic cells.

[0053] As used herein, a "profile" of a marker of a dis-
ease or condition can broadly refer to any information
concerning the marker. This information can be either
qualitative (e.g., presence or absence) or quantitative
(e.g., levels, copy numbers, or dosages). In some par-
ticular examples, a profile of a marker can indicate the
absence of this marker. The profile can be a nucleic acid
(e.g., DNA or RNA) profile, a protein profile, a lipid profile,
a carbohydrate profile, a metabolite profile, or a combi-
nation thereof. A"marker" as used herein generally refers
to an analyte which is differentially detectable in phago-
cytes and is indicative of the presence of a disease or
condition. An analyte is differentially detectable if it can
be distinguished quantitatively or qualitatively in phago-
cytes.

[0054] The methods of this invention can be applied to
various cardiovascular diseases or conditions. As used
herein, "cardiovascular disease or condition" can refer to
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any disease, disorder, or condition affecting or associat-
ed with the cardiovascular system. Examples of cardio-
vascular diseases or conditions include, but are not lim-
ited to, myocardial infarction, coronary artery disease,
percutaneous transluminal coronary angioplasty (PT-
CA), coronary artery bypass surgery (CABG), restenosis,
peripheral arterial disease, stroke, abdominal aorta an-
eurysm, intracranial aneurysm, large artery atheroscle-
rotic stroke, cardiogenic stroke, an early onset myocar-
dial infarction, heart failure, pulmonary embolism, acute
coronary syndrome (ACS), angina, cardiac hypertrophy,
arteriosclerosis, myocarditis, pancarditis, endocarditis,
hypertension, congestive heart failure, atherosclerosis,
cerebrovascular disease, declining cardiac health,
ischemic heart disease, pericarditis, cardiogenic shock,
alcoholic cardiomyopathy, congenital heart disease,
ischemic cardiomyopathy, hypertensive cardiomyopa-
thy, valvular cardiomyopathy, inflammatory cardiomyop-
athy, cardiomyopathy secondary to a systemic metabolic
disease, dilated cardiomyopathy, hypertrophic cardio-
myopathy, arrhythmogenic right ventricular cardiomyop-
athy, restrictive cardiomyopathy, noncompaction cardi-
omyopathy, valvular heart disease, hypertensive heart
disease, myocardial ischemic attack, unstable angina,
myocardial rupture, cardiogenic shock, embolism, deep
vein thrombosis, arrhythmia, arrhythmogenic right ven-
tricular cardiomyopathy, diabetic cardiomyopathy, mitral
regurgitation, mitral valve prolapse, peripheral vascular
disease, artery disease, carotid artery disease, deep vein
thrombosis, venous diseases, cerebrovascular disease,
arterial aneurysm, left ventricular hypertrophy, hyperten-
sive renal disease, hypertensive retinal disease, vascu-
litis, left main disease, arterial vascular disease, venous
vascular disease, thrombosis of the microcirculation, a
transient cerebrovascular accident, limb ischemia, aneu-
rysm, thrombosis, superficial venous thrombosis, and
deep venous thrombosis.

[0055] The methods of this invention can also be ap-
plied to the cardiovascular diseases or conditions dis-
closed in, for example, United States Patent Application

Publications 20100068705, 201000093586,
20090305265, 20070148661, 20070141625, and Inter-
national Patent Application Publications
WO/2009/121152, WO/2009/097450,
WO/2009/034470, WO/2009/014639,
WO/2008/003826.

[0056] Asused herein, "treating" a disease or condition

refers to taking steps to obtain beneficial or desired re-
sults, including clinical results. Beneficial or desired clin-
ical results include, but are not limited to, alleviation or
amelioration of one or more symptoms associated with
cardiovascular diseases or conditions.

[0057] As used herein, "administering" or "administra-
tion of" a compound or an agent to a subject can be car-
ried out using one of a variety of methods known to those
skilled in the art. For example, a compound or an agent
can be administered, intravenously, arterially, intrader-
mally, intramuscularly, intraperitonealy, intravenously,
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subcutaneously, ocularly, sublingually, orally (by inges-
tion), intranasally (by inhalation), intraspinally, intracer-
ebrally, and transdermally (by absorbtion, e.g., through
a skin duct). A compound or agent can also appropriately
be introduced by rechargeable or biodegradable poly-
meric devices or other devices, e.g., patches and pumps,
or formulations, which provide for the extended, slow, or
controlled release of the compound or agent. Adminis-
tering can also be performed, for example, once, a plu-
rality of times, and/or over one or more extended periods.
In some aspects, the administration includes both direct
administration, including self-administration, and indirect
administration, including the act of prescribing a drug.
For example, as used herein, a physician who instructs
a patient to self-administer a drug, or to have the drug
administered by another and/or who provides a patient
with a prescription for a drug is administering the drug to
the patient. In some examples, a compound or an agent
is administered orally, e.g., to a subject by ingestion, or
intravenously, e.g., to a subject by injection. In some ex-
amples, the orally administered compound or agent is in
an extended release or slow release formulation, or ad-
ministered using a device for such slow or extended re-
lease.

[0058] In certain particular examples, markers used in
the methods of invention are up-regulated or activated
in the phagocytic cells compared to the non-phagocytic
cells. In certain particular examples, markers used in the
methods of invention are down-regulated or inhibited in
the phagocytic cells compared to the non-phagocytic
cells. In certain particular examples, markers used in the
methods of invention are up-regulated or activated in the
>2n phagocytic cells compared to the =2n phagocytic
cells. In certain particular examples markers used in the
methods of invention are down-regulated or inhibited in
the >2n phagocytic cells compared to the =2n phagocytic
cells. Different diseases or conditions can be associated
with either up-regulation (or activation) or down-regula-
tion (or inhibition) of different markers. As used herein,
"up-regulation or up-regulated” can refer to an increase
in expression levels (e.g., gene expression or protein ex-
pression), gene copy numbers, gene dosages, and other
qualitative or quantitative detectable state of the markers.
Similarly, "down-regulation or down-regulated" can refer
to anincrease in expression levels, gene copy numbers,
gene dosages, and other qualitative or quantitative de-
tectable state of the markers. As used herein, "activation
or activated" can refer to an active state of the marker,
e.g., a phosphorylation state, a DNA methylation state,
or a DNA acetylation state. Similarly, "inhibition or inhib-
ited" can refer to a repressed state or an inactivated state
of the marker, e.g., a de-phosphorylation state, a ubig-
uitination state, a DNA de-methylation state.

[0059] In certain particular examples, methods of this
invention also comprise at least one of the following steps
before determination of various profiles: i) lysing the
phagocytic cells and the non-phagocytic cells; ii) extract-
ing cellular contents from the lysed phagocytic cells, the
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lysed non-phagocytic cells. Any known cell lysis and ex-
traction methods can be used herein. In certain embod-
iments, the cellular contents of the phagocytic cells com-
prise various types of materials that they have engulfed,
such as, viable diseased cells, dead diseased cells, ap-
optotic diseased cells, circulating tumor cells, infectious
agents, fetal cells, trophoblasts, or fragments thereof. In
certain examples, at least one or more markers of a car-
diovascular disease or condition are present in the cel-
lular contents of the phagocytic cells. In certain exam-
ples, there is no marker present in the cellular contents
of the non-phagocytic cells.

[0060] In certain examples, methods of this invention
also comprise at least one of the following steps before
determination of various profiles: i) lysing the >2n phago-
cytic cells and the =2n phagocytic cells; and ii) extracting
cellular contents from the lysed >2n phagocytic cells and
the lysed =2n phagocytic cells. In certain examples, the
cellular contents of the >2n phagocytic cells comprise
various types of materials that they have engulfed, such
as, viable diseased cells, dead diseased cells, apoptotic
diseased cells, circulating tumor cells, infectious agents,
fetal cells, trophoblasts, or fragments thereof. In certain
examples, at least one or more markers of a cardiovas-
cular disease or condition are presentin the cellular con-
tents of the >2n phagocytic cells. In certain examples,
there is no marker present in the cellular contents of the
=2n phagocytic cells.

[0061] In certain examples, methods of this invention
further comprise comparing the identified difference of
the disease or condition-specific markers to a repository
of atleast one markers knowninthe art. Such comparison
can further confirm the presence of the disease or con-
dition. In some embodiments, the repository of the known
markers can be obtained by data mining. The term "data
mining", as used herein, refers to a process of finding
new data patterns, relations, or correlations derived from
the known data of the databases and of extracting prac-
ticable information in the future. Typically a computer-
based system can be trained on data to perform the data
mining, e.g., to classify the input data and then subse-
quently used with new input data to make decisions
based on the training data. These systems include, but
are not limited, expert systems, fuzzy logic, nonlinear re-
gression analysis, multivariate analysis, decision tree
classifiers, and Bayesian belief networks.

[0062] In certain embodiments, the phagocytic cells
(e.g., the >2n and the =2n subpopulations) and the non-
phagocytic cells are isolated from a bodily fluid sample,
tissues, or cells. Exemplar bodily fluid sample can be
whole blood, urine, stool, saliva, lymph fluid, cerebrospi-
nal fluid, synovial fluid, cystic fluid, ascites, pleural effu-
sion, fluid obtained from a pregnant woman in the first
trimester, fluid obtained from a pregnant woman in the
second trimester, fluid obtained from a pregnant woman
in the third trimester, maternal blood, amniotic fluid, cho-
rionic villus sample, maternal urine, maternal saliva, pla-
cental sample, fetal blood, lavage and cervical vaginal
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fluid, interstitial fluid, or ocular fluid. In some examples,
the phagocytic cells (e.g., the >2n and the =2n subpop-
ulations) and the non-phagocytic cells are isolated from
white blood cells. In certain examples, the >2n phagocytic
cells and the =2n phagocytic cells are separated from a
population of phagocytic cells.

[0063] In the present methods, cell separation/isola-
tion/purification methods are used to isolate populations
of cells from bodily fluid sample, cells, or tissues of a
subject. A skilled worker can use any known cell sepa-
ration/isolation/purification techniques to isolate phago-
cytic cells or non-phagocytic cells from a bodily fluid, or
to separate phagocytic cells from non-phagocytic cells,
or to separate >2n phagocytic cells from =2n phagocytic
cells. Exemplar techniques include, but are not limited
to, using antibodies, flow cytometry, fluorescence acti-
vated cell sorting, filtration, gradient-based centrifuga-
tion, elution, microfluidics, magnetic separation tech-
nique, fluorescent-magnetic separation technique, na-
nostructure, quantum dots, high throughput microscope-
based platform, or a combination thereof.

[0064] In certain examples, the phagocytic cells and
the non-phagocytic cells are isolated by using a product
secreted by the phagocytic cells. In certain examples,
the phagocytic cells and the non-phagocytic cells are iso-
lated by using a cell surface target (e.g., receptor protein)
on the surface of phagocytic cells. In some examples,
the cell surface target is a protein that has been engulfed
by the phagocytic cells. In some examples, the cell sur-
face target is expressed by the phagocytic cells on their
plasma membranes. In some examples, the cell surface
target is an exogenous protein that is translocated on the
plasma membranes, but not expressed by the phagocytic
cells. In some examples, the cell surface target is a mark-
er of the disease or condition to be detected.

[0065] In certain examples, the >2n phagocytic cells
and the =2n phagocytic cells are isolated by using a prod-
uct secreted by the >2n phagocytic cells. In certain ex-
amples, the >2n phagocytic cells and the =2n phagocytic
cells are isolated by using a cell surface target (e.g., re-
ceptor protein) on the surface of phagocytic cells. Insome
examples, the cell surface target is a protein that has
been engulfed by the >2n phagocytic cells. In some ex-
amples, the cell surface target is expressed by the >2n
phagocytic cells on their plasma membranes. In some
examples, the cell surface target is an exogenous protein
that is translocated on the plasma membranes, but not
expressed by the >2n phagocytic cells. In some exam-
ples, the cell surface target is a marker of the disease or
condition to be detected.

[0066] In certain aspects of the methods described
herein, analytes include nucleic acids, proteins, lipids,
carbohydrates, metabolites, or any combinations of
these. In certain aspects of the methods described here-
in, markers include nucleic acids, proteins, lipids, carbo-
hydrates, metabolites, or any combinations of these. As
used herein, the term "nucleic acid" is intended to include
DNA molecules (e.g., cDNA or genomic DNA), RNA mol-
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ecules (e.g., mRNA), DNA-RNA hybrids, and analogs of
the DNA or RNA generated using nucleotide analogs.
The nucleic acid molecule can be a nucleotide, oligonu-
cleotide, double-stranded DNA, single-stranded DNA,
multi-stranded DNA, complementary DNA, genomic
DNA, noncoding DNA, messenger RNA (mRNAs), mi-
croRNA (miRNAs), small nucleolar RNA (snoRNAs), ri-
bosomal RNA (rRNA), transfer RNA (tRNA), small inter-
fering RNA (siRNA), heterogeneous nuclear RNAs (hn-
RNA), or small hairpin RNA (shRNA).

[0067] As used herein, the term "amino acid" includes
organic compounds containing both a basic amino group
and an acidic carboxyl group. Included within this term
are natural amino acids (e.g., L-amino acids), modified
and unusual amino acids (e.g., D-amino acids and j-
amino acids), as well as amino acids which are known
to occur biologically in free or combined form but usually
do not occur in proteins. Natural protein occurring amino
acids include alanine, arginine, asparagine, aspartic ac-
id, cysteine, glutamic acid, glutamine, glycine, histidine,
isoleucine, leucine, lysine, methionine, phenylalanine,
serine, threonine, tyrosine, tryptophan, proline, and va-
line. Natural non-protein amino acids include arginosuc-
cinic acid, citrulline, cysteine sulfuric acid, 3,4-dihydrox-
yphenylalanine, homocysteine, homoserine, ornithine,
3-monoiodotyrosine, 3,5-diiodotryosine, 3, 5, 5-triio-
dothyronine, and 3,3’,5,5- tetraiodothyronine. Modified
or unusual amino acids include D-amino acids, hydrox-
ylysine, 4-hydroxyproline, N-Cbz-protected amino acids,
2,4-diaminobutyric acid, homoarginine, norleucine, N-
methylaminobutyric acid, naphthylalanine,
phenylglycine, .alpha.-phenylproline, tert-leucine, 4-
aminocyclohexylalanine, N-methyl-norleucine, 3 ,4-de-
hydroproline, N,N-dimethylaminoglycine, N-methyl-
aminoglycine, 4-aminopiperidine-4-carboxylic acid, 6-
aminocaproic acid, trans-4-(aminomethyl)-cyclohexane-
carboxylic acid, 2-, 3-, and 4-(aminomethyl)- benzoic ac-
id, 1-aminocyclopentanecarboxylic acid, 1-aminocyclo-
propanecarboxylic acid, and 2-benzyl-5-aminopentanoic
acid.

[0068] As used herein, the term "peptide" includes
compounds that consist of two or more amino acids that
are linked by means of a peptide bond. Peptides may
have a molecular weight of less than 10,000 Daltons,
less than 5,000 Daltons, or less than 2,500 Daltons. The
term "peptide" also includes compounds containing both
peptide and non-peptide components, such as pseu-
dopeptide or peptidomimetic residues or other non-ami-
no acid components. Such compounds containing both
peptide and non-peptide components may also be re-
ferred to as a "peptide analog."

[0069] Asusedherein, theterm"protein"includes com-
pounds that consist of amino acids arranged in a linear
chain and joined together by peptide bonds between the
carboxyl and amino groups of adjacent amino acid resi-
dues. Proteins used in methods of the invention include,
but are not limited to, amino acids, peptides, antibodies,
antibody fragments, cytokines, lipoproteins, or glycopro-
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teins.

[0070] As used herein, the term "antibody" includes
polyclonal antibodies, monoclonal antibodies (including
full length antibodies which have an immunoglobulin Fc
region), antibody compositions with polyepitopic specif-
icity, multispecific antibodies (e.g., bispecific antibodies,
diabodies, and single-chain molecules, and antibody
fragments (e.g., Fab or F(ab’),, and Fv). For the structure
and properties of the different classes of antibodies, see
e.g., Basic and Clinical Immunology, 8th Edition, Daniel
P. Sties, Abba I. Terr and Tristram G. Parsolw (eds), Ap-
pleton & Lange, Norwalk, Conn., 1994, page 71 and
Chapter 6.

[0071] As used herein, the term "cytokine" refers to a
secreted protein or active fragment or mutant thereof that
modulates the activity of cells of the immune system.
Examples of cytokines include, without limitation, inter-
leukins, interferons, chemokines, tumor necrosis factors,
colony-stimulating factors for immune cell precursors,
and the like.

[0072] As used herein, the term "lipoprotein” includes
negatively charged compositions that comprise a core of
hydrophobic cholesteryl esters and triglyceride surround-
ed by a surface layer of amphipathic phospholipids with
which free cholesterol and apolipoproteins are associat-
ed. Lipoproteins may be characterized by their density
(e.g. very-low-density lipoprotein (VLDL), low-density li-
poprotein (LDL) and high density lipoprotein (HDL)),
which is determined by their size, the relative amounts
of lipid and protein. Lipoproteins may also be character-
ized by the presence or absence of particular modifica-
tions (e.g. oxidization, acetylation, or glycation).

[0073] Asusedherein,the term "glycoprotein"includes
glycosides which have one or more oligo- or polysaccha-
rides covalently attached to a peptide or protein. Exem-
plary glycoproteins can include, without limitation, immu-
noglobulins, members of the major histocompatibility
complex, collagens, mucins, glycoprotein Ilb/llla, glyco-
protein-41 (gp41) and glycoprotein-120 (gp12), follicle-
stimulating hormone, alpha-fetoprotein, erythropoietin,
transferrins, alkaline phosphatase, and lectins.

[0074] As used herein, the term "lipid" includes syn-
thetic or naturally-occurring compounds which are gen-
erally amphipathic and biocompatible. Lipids typically
comprise a hydrophilic component and a hydrophobic
component. Exemplary lipids include, but are not limited
to fatty acids, neutral fats, phosphatides, cholesterol,
cholesterol esters, triglycerides, glycolipids, glycerolip-
ids, glycerophospholipids, sphingolipids, sterol lipids,
prenol lipids, saccharolipids, polyketides, choline glycer-
ophospholipid, ethanolamine glycerophospholipid,
phosphatidylinositol, phosphatidylglycerol, phosphati-
dylserine, lyso-choline glycerophospholipid, lyso-eth-
anolamine glycerophospholipid, phosphatidic acid, lyso-
phosphatidic acid, sphingomyelin, galactosylceramide,
glucosylceramide, sulfatide, free fatty acids, prostaglan-
dins, triacylglycerol, diacylglycerol, monoacylglycerol,
acyl-CoA, acylcarnitine, oxysterol, ceramide, cardiolipin,
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sphingoid base-1-phosphate, shingosine, lyso-sphingo-
myelin,, gangliosides, plasmalogen, sulfatide, ceramide,
low density lipoproteins (LDLs), very low density lipopro-
teins (VLDLs), high density lipoproteins (HDLs), sphin-
goid base-1-phosphates or derivatives thereof.

[0075] As used herein, the term "carbohydrate" in-
cludes, but is not limited to, compounds that contain ox-
ygen, hydrogen and carbon atoms, typically (CH50),
wherein n is an integer. Exemplary carbohydrates in-
clude, but are notlimited to, monosaccharides, disaccha-
rides, polysaccharides, or oligosaccharides.

[0076] As used herein, the term "metabolite” includes
any molecule used in metabolism. Metabolites can be
products, substrates, or intermediates in metabolic proc-
esses. Included within this term are primary metabolites,
secondary metabolites, organic metabolites, or inorganic
metabolites. Metabolites include, without limitation, ami-
no acids, peptides, acylcarnitines, monosaccharides, li-
pids and phospholipids, prostaglandins, hydroxyeicosa-
tetraenoic acids, hydroxyoctadecadienoic acids, ster-
oids, bile acids, and glycolipids and phospholipids. Ex-
emplary metabolites can be sphingolipids, glycosphin-
golipids, sphingosine, ceramide, sphingomyelin, sphin-
gosylphosphorylcholin, dihydrosphingosine, phoshati-
dylcholine, phosphatidylinositol, phosphatidylserine, lys-
ophoshatidylcholine, lysophosphatidylinositol,
lysophosphatidylserine, plasmenylphoshatidylcholine,
plasmanylphoshatidylcholine, proteinogenic amino ac-
ids, Alanine, Aspartic acid, Glutamic acid, Phenylalanine,
Glycine, Histidine, Leucine, Isoleucine, Lysine, Methio-
nine, Proline, Arginine, Serine, Threonine, Valine, Tryp-
tophan, Tyrosine, asymmetrical dimethyl arginine, sym-
metrical dimethyl arginine, Glutamine, Asparagine, Ni-
trotyrosine, Hydroxyproline, Kynurenine, 3-Hydroxy
kynurenine, non-proteinogenic amino acids, Ornithine,
Citrulline, acylcarnitines, carnitine, free carnitine, acyl-
carnitine, hydroxylacylcarnitine, dicarboxylacylcarni-
tines, reducing monosaccharides, hexose, pentose, de-
oxyhexose, creatinine, creatine, spermidine spermine,
putrescine, dopamine, serotonin, prostaglandins, hydox-
yeicosatetraeneoic acid, Hydroxyoctadecadienoic acid,
leukatrienes, thromboxanes, bile acids, sterols, choles-
terols, vitamins and cofactors, drugs, and drug metabo-
lites.

[0077] In some embodiments of the invention, profiles
of at least one or more markers of a cardiovascular dis-
ease or condition are compared. This comparison can
be quantitative or qualitative. Quantitative measure-
ments can be taken using any of the assays described
herein. For example, sequencing, direct sequencing,
random shotgun sequencing, Sanger dideoxy termina-
tion sequencing, whole-genome sequencing, sequenc-
ing by hybridization, pyrosequencing, capillary electro-
phoresis, gel electrophoresis, duplex sequencing, cycle
sequencing, single-base extension sequencing, solid-
phase sequencing, high-throughput sequencing, mas-
sively parallel signature sequencing, emulsion PCR, se-
quencing by reversible dye terminator, paired-end se-
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quencing, near-term sequencing, exonuclease sequenc-
ing, sequencing by ligation, short-read sequencing, sin-
gle-molecule sequencing, sequencing-by-synthesis, re-
al-time sequencing, reverse-terminator sequencing, na-
nopore sequencing, 454 sequencing, Solexa Genome
Analyzer sequencing, SOLiD® sequencing, MS-PET se-
quencing, mass spectrometry, matrix assisted laser de-
sorption/ionization-time of flight (MALDI-TOF) mass
spectrometry, electrospray ionization (ESI) mass spec-
trometry, surface-enhanced laser deorption/ionization-
time of flight (SELDI-TOF) mass spectrometry, quadru-
pole-time of flight (Q-TOF) mass spectrometry, atmos-
pheric pressure photoionization mass spectrometry (AP-
PI1-MS), Fourier transform mass spectrometry (FTMS),
matrix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrometry
(SIMS), polymerase chain reaction (PCR) analysis,
quantitative PCR, real-time PCR, fluorescence assay,
colorimetric assay, chemiluminescent assay, or a com-
bination thereof.

[0078] Quantitative comparisons can include statisti-
cal analyses such as t-test, ANOVA, Krustal-Wallis, Wil-
coxon, Mann-Whitney, and odds ratio. Quantitative dif-
ferences can include differences in the levels of markers
between profiles or differences in the numbers of markers
present between profiles, and combinations thereof. Ex-
amples of levels of the markers can be, without limitation,
gene expression levels, nucleic acid levels, protein lev-
els, lipid levels, and the like. Qualitative differences can
include, but are not limited to, activation and inactivation,
protein degradation, nucleic acid degradation, and cov-
alent modifications.

[0079] In certain embodiments of the invention, the
profile is a nucleic acid profile, a protein profile, a lipid
profile, a carbohydrate profile, a metabolite profile, or a
combination thereof. The profile can be qualitatively or
quantitatively determined.

[0080] A nucleic acid profile can be, without limitation,
a genotypic profile, a single nucleotide polymorphism
profile, a gene mutation profile, a gene copy number pro-
file, a DNA methylation profile, a DNA acetylation profile,
achromosome dosage profile, a gene expression profile,
or a combination thereof.

[0081] The nucleic acid profile can be determined by
any methods known in the art to detect genotypes, single
nucleotide polymorphisms, gene mutations, gene copy
numbers, DNA methylation states, DNA acetylation
states, chromosome dosages. Exemplar methods in-
clude, but are not limited to, polymerase chain reaction
(PCR) analysis, sequencing analysis, electrophoretic
analysis, restriction fragment length polymorphism
(RFLP) analysis, Northern blot analysis, quantitative
PCR, reverse-transcriptase-PCR analysis (RT-PCR), al-
lele-specific oligonucleotide hybridization analysis, com-
parative genomic hybridization, heteroduplex mobility
assay (HMA), single strand conformational polymor-
phism (SSCP), denaturing gradient gel electrophisis
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(DGGE), RNAase mismatch analysis, mass spectrome-
try, tandem mass spectrometry, matrix assisted laser de-
sorption/ionization-time of flight (MALDI-TOF) mass
spectrometry, electrospray ionization (ESI) mass spec-
trometry, surface-enhanced laser deorption/ionization-
time of flight (SELDI-TOF) mass spectrometry, quadru-
pole-time of flight (Q-TOF) mass spectrometry, atmos-
pheric pressure photoionization mass spectrometry (AP-
PI-MS), Fourier transform mass spectrometry (FTMS),
matrix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrometry
(SIMS), surface plasmon resonance, Southern blot anal-
ysis, in situ hybridization, fluorescence in situ hybridiza-
tion (FISH), chromogenic in situ hybridization (CISH), im-
munohistochemistry (IHC), microarray, comparative ge-
nomic hybridization, karyotyping, multiplex ligation-de-
pendent probe amplification (MLPA), Quantitative Multi-
plex PCR of Short Fluorescent Fragments (QMPSF), mi-
croscopy, methylation specific PCR (MSP) assay, Hpall
tiny fragment Enrichment by Ligation-mediated PCR
(HELP) assay, radioactive acetate labeling assays,
colorimetric DNA acetylation assay, chromatin immuno-
precipitation combined with microarray (ChlP-on-chip)
assay, restriction landmark genomic scanning, Methyl-
ated DNA immunoprecipitation (MeDIP), molecular
break light assay for DNA adenine methyltransferase ac-
tivity, chromatographic separation, methylation-sensitive
restriction enzyme analysis, bisulfite-driven conversion
of non-methylated cytosine to uracil, methyl-binding PCR
analysis, or a combination thereof.

[0082] As used herein, the term "sequencing" is used
in a broad sense and refers to any technique known in
the art that allows the order of at least some consecutive
nucleotides in at least part of a nucleic acid to be identi-
fied, including without limitation at least part of an exten-
sion product or a vector insert. Exemplar sequencing
techniques include direct sequencing, random shotgun
sequencing, Sanger dideoxy termination sequencing,
whole-genome sequencing, sequencing by hybridiza-
tion, pyrosequencing, capillary electrophoresis, gel elec-
trophoresis, duplex sequencing, cycle sequencing, sin-
gle-base extension sequencing, solid-phase sequenc-
ing, high-throughput sequencing, massively parallel sig-
nature sequencing, emulsion PCR, sequencing by re-
versible dye terminator, paired-end sequencing, near-
term sequencing, exonuclease sequencing, sequencing
by ligation, short-read sequencing, single-molecule se-
quencing, sequencing-by-synthesis, real-time sequenc-
ing, reverse-terminator sequencing, nanopore sequenc-
ing, 454 sequencing, Solexa Genome Analyzer sequenc-
ing, SOLID® sequencing, MS-PET sequencing, mass
spectrometry, and a combination thereof. In some em-
bodiments, sequencing comprises an detecting the se-
quencing product using an instrument, for example but
not limited to an ABI PRISM® 377 DNA Sequencer, an
ABI PRISM® 310, 3100, 3100-Avant, 3730, or 3730xI
Genetic Analyzer, an ABI PRISM® 3700 DNA Analyzer,
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or an Applied Biosystems SOLID™ System (all from Ap-
plied Biosystems), a Genome Sequencer 20 System (Ro-
che Applied Science), or a mass spectrometer. In certain
embodiments, sequencing comprises emulsion PCR. In
certain embodiments, sequencing comprises a high
throughput sequencing technique, for example but not
limited to, massively parallel signature sequencing
(MPSS).

[0083] In further embodiments of the invention, a pro-
tein profile can be a protein expression profile, a protein
activation profile, or a combination thereof. In some em-
bodiments, a protein activation profile can comprise de-
termining a phosphorylation state, an ubiquitination
state, a myristoylation state, or a conformational state of
the protein.

[0084] A protein profile can be detected by any meth-
ods known in the art for detecting protein expression lev-
els, protein phosphorylation state, protein ubiquitination
state, protein myristoylation state, or protein conforma-
tional state. In some embodiments, a protein profile can
be determined by an immunohistochemistry assay, an
enzyme-linked immunosorbent assay (ELISA), in situ hy-
bridization, chromatography, liquid chromatography,
size exclusion chromatography, high performance liquid
chromatography (HPLC), gas chromatography, mass
spectrometry, tandem mass spectrometry, matrix assist-
ed laser desorption/ionization-time of flight (MALDI-TOF)
mass spectrometry, electrospray ionization (ESI) mass
spectrometry, surface-enhanced laser deorption/ioniza-
tion-time of flight (SELDI-TOF) mass spectrometry,
quadrupole-time of flight (Q-TOF) mass spectrometry,
atmospheric pressure photoionization mass spectrome-
try (APPI-MS), Fourier transform mass spectrometry
(FTMS), matrix-assisted laser desorption/ionization-
Fourier transform-ion cyclotron resonance (MALDI-FT-
ICR) mass spectrometry, secondary ion mass spectrom-
etry (SIMS), radioimmunoassays, microscopy, microflu-
idic chip-based assays, surface plasmon resonance, se-
quencing, Western blotting assay, or a combination
thereof.

[0085] In some embodiments of the invention, a lipid
profile can be determined by chromatography, liquid
chromatography, size exclusion chromatography, high
performance liquid chromatography (HPLC), gas chro-
matography, mass spectrometry, tandem mass spec-
trometry, matrix assisted laser desorption/ionization-
time of flight (MALDI-TOF) mass spectrometry, electro-
spray ionization (ESI) mass spectrometry, surface-en-
hanced laser deorption/ionization-time of flight (SELDI-
TOF) mass spectrometry, quadrupole-time of flight (Q-
TOF) mass spectrometry, atmospheric pressure pho-
toionization mass spectrometry (APPI-MS), Fourier
transform mass spectrometry (FTMS), matrix-assisted
laser desorption/ionization-Fourier transform-ion cyclo-
tron resonance (MALDI-FT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), radioimmu-
noassays, microfluidic chip-based assay, detection of flu-
orescence, detection of chemiluminescence, or a com-
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bination thereof. Further methods for analyzing lipid con-
tentin a biological sample are known in the art (See, e.g.,
Kang et al. (1992) Biochim. Biophys. Acta. 1128:267;
Weylandt et al. (1996) Lipids 31 :977; J. Schiller et al.
(1999) Anal. Biochem. 267:46; Kang et al. (2001) Proc.
Natl. Acad. Sci. USA 98:4050; Schiller et al. (2004) Prog.
Lipid Res. 43:499). One exemplary method of lipid anal-
ysis is to extract lipids from a biological sample (e.g. using
chloroform-methanol (2:1, vol/vol) containing 0.005%
butylated hydroxytoluene (BHT, as an antioxidant)), pre-
pare fatty acid methyl esters (e.g., using 14% BF 3-meth-
anol reagent), and quantify the fatty acid methyl esters
(e.g., by HPLC, TLC, by gas chromatography-mass
spectroscopy using commercially available gas chroma-
tographs, mass spectrometers, and/or combination gas
chromatograph/mass spectrometers). Fatty acid mass is
determined by comparing areas of various analyzed fatty
acids to that of a fixed concentration of internal standard.
[0086] In some embodiments of the invention, a car-
bohydrate profile can be determined by chromatography,
liquid chromatography, size exclusion chromatography,
high performance liquid chromatography (HPLC), gas
chromatography, mass spectrometry, tandem mass
spectrometry, matrix assisted laser desorption/ioniza-
tion-time of flight (MALDI-TOF) mass spectrometry, elec-
trospray ionization (ESI) mass spectrometry, surface-en-
hanced laser deorption/ionization-time of flight (SELDI-
TOF) mass spectrometry, quadrupole-time of flight (Q-
TOF) mass spectrometry, atmospheric pressure pho-
toionization mass spectrometry (APPI-MS), Fourier
transform mass spectrometry (FTMS), matrix-assisted
laser desorption/ionization-Fourier transform-ion cyclo-
tron resonance (MALDI-FT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), radioimmu-
noassays, microfluidic chip-based assay, detection of flu-
orescence, detection of chemiluminescence, or a com-
bination thereof.

[0087] In some particular examples of the invention, a
metabolite profile can be determind by chromatography,
liquid chromatography, size exclusion chromatography,
high performance liquid chromatography (HPLC), gas
chromatography, mass spectrometry, tandem mass
spectrometry, matrix assisted laser desorption/ioniza-
tion-time of flight (MALDI-TOF) mass spectrometry, elec-
trospray ionization (ESI) mass spectrometry, surface-en-
hanced laser deorption/ionization-time of flight (SELDI-
TOF) mass spectrometry, quadrupole-time of flight (Q-
TOF) mass spectrometry, atmospheric pressure pho-
toionization mass spectrometry (APPI-MS), Fourier
transform mass spectrometry (FTMS), matrix-assisted
laser desorption/ionization-Fourier transform-ion cyclo-
tron resonance (MALDI-FT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), radioimmu-
noassays, microfluidic chip-based assay, detection of flu-
orescence, detection of chemiluminescence, or a com-
bination thereof.

[0088] As used herein, the "difference" between differ-
ent profiles detected by the methods of this invention can
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refer to different gene copy numbers, different DNA,
RNA, protein, lipid, or carbohydrate expression levels,
different DNA methylation states, different DNA acetyla-
tion states, and different protein modification states. The
difference can be a difference greater than 1fold. In some
particular examples, the difference is a 1.05-fold, 1.1-
fold, 1.2-fold, 1.3-fold, 1.4-fold, 1.5-fold, 2-fold, 2.5-fold,
3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, or 10-
fold difference. In some particular examples, the differ-
ence is any fold difference between 1-10, 2-10, 5-10,
10-20, or 10-100 folds.

[0089] A general principle of assays to detect markers
involves preparing a sample or reaction mixture that may
contain the marker (e.g., one or more of DNA, RNA, pro-
tein, polypeptide, carbohydrate, lipid, metabolite, and the
like) and a probe under appropriate conditions and for a
time sufficient to allow the marker and probe to interact
and bind, thus forming a complex that can be removed
and/or detected in the reaction mixture. These assays
can be conducted in a variety of ways.

[0090] For example, one method to conduct such an
assay would involve anchoring the marker or probe onto
a solid phase support, also referred to as a substrate,
and detecting target marker/probe complexes anchored
on the solid phase at the end of the reaction. In one par-
ticular example of such a method, a sample from a sub-
ject, which is to be assayed for presence and/or concen-
tration of marker, can be anchored onto a carrier or solid
phase support. Inanother particular example, the reverse
situation is possible, in which the probe can be anchored
to a solid phase and a sample from a subject can be
allowed to react as an unanchored component of the as-
say.

[0091] There are many established methods for an-
choring assay components to a solid phase. These in-
clude, without limitation, marker or probe molecules
which are immobilized through conjugation of biotin and
streptavidin. Such biotinylated assay components can
be prepared from biotin-NHS(N-hydroxy-succinimide)
using techniques known in the art (e.g., biotinylation kit,
Pierce Chemicals, Rockford, IL), and immobilized in the
wells of streptavidin-coated 96 well plates (Pierce Chem-
ical). In certain particular examples, the surfaces with
immobilized assay components can be prepared in ad-
vance and stored.

[0092] Other suitable carriers or solid phase supports
for such assays include any material capable of binding
the class of molecule to which the marker or probe be-
longs. Well known supports or carriers include, but are
not limited to, glass, polystyrene, nylon, polypropylene,
nylon, polyethylene, dextran, amylases, natural and
modified celluloses, polyacrylamides, gabbros, and mag-
netite.

[0093] In order to conduct assays with the above men-
tioned approaches, the non-immobilized component is
added to the solid phase upon which the second com-
ponent is anchored. After the reaction is complete, un-
complexed components may be removed (e.g., by wash-
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ing) under conditions such that any complexes formed
will remain immobilized upon the solid phase. The de-
tection of marker/probe complexes anchored to the solid
phase can be accomplished in a number of methods out-
lined herein.

[0094] In certain particular examples, the probe, when
it is the unanchored assay component, can be labeled
for the purpose of detection and readout of the assay,
either directly or indirectly, with detectable labels dis-
cussed herein and which are well-known to one skilled
in the art.

[0095] Itisalsopossible todirectly detectmarker/probe
complex formation without further manipulation or labe-
ling of either component (marker or probe), for example
by utilizing the technique of fluorescence energy transfer
(see, for example, U.S. Patent Nos. 5,631,169 and
4,868,103). A fluorophore label on the first, '"donor’ mol-
ecule is selected such that, upon excitation with incident
light of appropriate wavelength, its emitted fluorescent
energy will be absorbed by a fluorescent label on a sec-
ond 'acceptor’ molecule, which in turnis able to fluoresce
due to the absorbed energy. Alternately, the 'donor’ pro-
tein molecule may simply utilize the natural fluorescent
energy of tryptophan residues. Labels are chosen that
emit different wavelengths of light, such that the 'accep-
tor’ molecule label may be differentiated from that of the
‘donor’. Since the efficiency of energy transfer between
the labels is related to the distance separating the mol-
ecules, spatial relationships between the molecules can
be assessed. In a situation in which binding occurs be-
tween the molecules, the fluorescent emission of the 'ac-
ceptor’ molecule label in the assay should be maximal.
An FET binding event can be conveniently measured
through standard fluorometric detection means well
known in the art (e.g., using a fluorimeter).

[0096] In another embodiment, determination of the
ability of a probe to recognize a marker can be accom-
plished without labeling either assay component (probe
or marker) by utilizing a technology such as real-time
Biomolecular Interaction Analysis (BIA) (see, e.g.,
Sjolander, S. and Urbaniczky, C, 1991, Anal. Chem.
63:2338 2345 and Szabo et al, 1995, Curr. Opin. Struct.
Biol. 5:699 705). As used herein, "BIA" or "surface plas-
mon resonance" is a technology for studying biospecific
interactions in real time, without labeling any of the inter-
actants (e.g., BlIAcore). Changes in the mass at the bind-
ing surface (indicative of a binding event) result in alter-
ations of the refractive index of light near the surface (the
optical phenomenon of surface plasmon resonance
(SPR)), resulting in a detectable signal which can be used
as an indication of real-time reactions between biological
molecules.

[0097] Alternatively, inanother example, analogous di-
agnostic and prognostic assays can be conducted with
marker and probe as solutes in a liquid phase. In such
an assay, the complexed marker and probe are separat-
ed from uncomplexed components by any of a number
of standard techniques, including but not limited to: dif-
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ferential centrifugation, chromatography, electrophore-
sis and immunoprecipitation. In differential centrifuga-
tion, marker/probe complexes may be separated from
uncomplexed assay components through a series of cen-
trifugal steps, due to the different sedimentation equilibria
of complexes based on their different sizes and densities
(see, for example, Rivas and Minton (1993) Trends Bio-
chem. Sci. 18:284). Standard chromatographic tech-
niques may also be utilized to separate complexed mol-
ecules from uncomplexed ones. For example, gel filtra-
tion chromatography separates molecules based on
size, and through the utilization of an appropriate gel fil-
trationresinin a columnformat, forexample, the relatively
larger complex may be separated from the relatively
smaller uncomplexed components. Similarly, the rela-
tively different charge properties of the marker/probe
complex as compared to the uncomplexed components
may be exploited to differentiate the complex from un-
complexed components, for example through the utiliza-
tion ofion-exchange chromatography resins. Such resins
and chromatographic techniques are well known to one
skilled in the art (see, e.g., Heegaard (1998) J. Mol. Rec-
ognit. 11 :141; Hage and Tweed (1997) J. Chromatogr.
B. Biomed. Sci. Appl. 12:499). Gel electrophoresis may
also be employed to separate complexed assay compo-
nents from unbound components (see, e.g., Ausubel et
al, ed., Current Protocols in Molecular Biology, John Wi-
ley & Sons, New York, 1987 1999). In this technique,
protein or nucleic acid complexes are separated based
on size or charge, for example. In order to maintain the
binding interaction during the electrophoretic process,
non-denaturing gel matrix materials and conditions in the
absence of reducing agent are typically preferred. Ap-
propriate conditions to the particular assay and compo-
nents thereof will be well known to one skilled in the art.
[0098] In certain particular examples, the level of mR-
NA corresponding to the marker can be determined either
by in situ and/or by in vitro formats in a biological sample
using methods known in the art. Many expression detec-
tion methods use isolated RNA. For in vitro methods, any
RNA isolation technique that does not select against the
isolation of MRNA can be utilized for the purification of
RNA from blood cells (see, e.g., Ausubel et al, ed., Cur-
rent Protocols in Molecular Biology, John Wiley & Sons,
New York 1987 1999). Additionally, large numbers of
cells and/or samples can readily be processed using
techniques well known to those of skill in the art, such
as, for example, the single-step RNA isolation process
of Chomczynski (1989, U.S. Patent No. 4,843,155).

[0099] Isolated mRNA can be used in hybridization or
amplification assays that include, but are not limited to,
Southern or Northern analyses, polymerase chain reac-
tion analyses and probe arrays. In certain examples, a
diagnostic method for the detection of mMRNA levels in-
volves contacting the isolated mRNA with a nucleic acid
molecule (probe) that can hybridize to the mRNA encod-
ed by the gene being detected. The nucleic acid probe
can be, for example, a full-length cDNA, or a portion
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thereof, such as an oligonucleotide of at least 7, 15, 30,
50, 100, 250 or 500 nucleotides in length and sufficient
to specifically hybridize under stringent conditions to an
mRNA or genomic DNA encoding a marker of the present
invention. Other suitable probes for use in the diagnostic
assays of the invention are described herein. Hybridiza-
tion of an mRNA with the probe indicates that the marker
in question is being expressed.

[0100] In one format, the mRNA is immobilized on a
solid surface and contacted with a probe, for example by
running the isolated mRNA on an agarose gel and trans-
ferring the mRNA from the gel to a membrane, such as
nitrocellulose. In an alternative format, the probe(s) are
immobilized on a solid surface and the mRNA is contact-
ed with the probe(s), for example, in a gene chip array.
A skilled artisan can readily adapt known mRNA detec-
tion methods for use in detecting the level of MRNA en-
coded by the markers of the present invention.

[0101] An alternative method for determining the level
of mRNA corresponding to a marker of the present in-
vention in a sample involves the process of nucleic acid
amplification, e.g., by RT-PCR (the experimental embod-
iment set forth in U.S. Patent Nos. 4,683,195 and
4,683,202), COLD-PCR (Li et al. (2008) Nat. Med.
14:579), ligase chain reaction (Barany, 1991, Proc. Natl.
Acad. Sci. USA, 88:189), self sustained sequence repli-
cation (Guatelli et al., 1990, Proc. Natl. Acad. Sci. USA
87:1874), transcriptional amplification system (Kwoh et
al. (1989) Proc. Natl. Acad. Sci. USA 86:1173), Q- Beta
Replicase (Lizardi et al. (1988) Bio/Technology 6:1197),
rolling circle replication (U.S. Patent No. 5,854,033) or
any other nucleic acid amplification method, followed by
the detection of the amplified molecules using techniques
well known to those of skill in the art. These detection
schemes are especially useful for the detection of nucleic
acid molecules if such molecules are present in very low
numbers. As used herein, amplification primers are de-
fined as being a pair of nucleic acid molecules that can
anneal to 5’ or 3 regions of a gene (plus and minus
strands, respectively, or vice-versa) and contain a short
region in between. In general, amplification primers are
from about 10 to 30 nucleotides in length and flank a
region from about 50 to 200 nucleotides in length. Under
appropriate conditions and with appropriate reagents,
such primers permit the amplification of a nucleic acid
molecule comprising the nucleotide sequence flanked by
the primers.

[0102] Forin situ methods, mRNA does not need to be
isolated from the sample (e.g., a bodily fluid (e.g., blood
cells)) prior to detection. In such methods, a cell or tissue
sample is prepared/processed using known histological
methods. The sample is then immobilized on a support,
typically a glass slide, and then contacted with a probe
that can hybridize to mMRNA that encodes the marker.
[0103] As an alternative to making determinations
based on the absolute expression level of the marker,
determinations may be based on the normalized expres-
sion level of the marker. Expression levels are normal-
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ized by correcting the absolute expression level of a
marker by comparing its expression to the expression of
a gene that is not a marker, e.g., a housekeeping gene
that is constitutively expressed. Suitable genes for nor-
malization include housekeeping genes such as the actin
gene, or epithelial cell- specific genes. This normalization
allows the comparison of the expression level in a patient
sample from one source to a patient sample from another
source, e.g., to compare a phagocytic blood cell from an
individual to a non-phagocytic blood cell from the individ-
ual.

[0104] In one embodiment of this invention, a protein
or polypeptide corresponding to a marker is detected. In
certain particular examples, an agent for detecting a pro-
tein or polypeptide can be an antibody capable of binding
to the polypeptide, such as an antibody with a detectable
label. As used herein, the term "labeled," with regard to
a probe or antibody, is intended to encompass direct la-
beling of the probe or antibody by coupling (i.e., physically
linking) a detectable substance to the probe or antibody,
as well as indirect labeling of the probe or antibody by
reactivity with another reagent that is directly labeled.
Examples of indirect labeling include detection of a pri-
mary antibody using a fluorescently labeled secondary
antibody and end-labeling of a DNA probe with biotin
such that it can be detected with fluorescently labeled
streptavidin. Antibodies can be polyclonal or monoclonal.
An intact antibody, or a fragment thereof (e.g., Fab or
F(ab’)2) can be used. In one format, antibodies, or anti-
body fragments, can be used in methods such as West-
ern blots or immunofluorescence techniques to detect
the expressed proteins. In such uses, itis generally pref-
erable to immobilize either the antibody or proteins on a
solid support. Suitable solid phase supports or carriers
include any support capable of binding an antigen or an
antibody. Well known supports or carriers include glass,
polystyrene, polypropylene, polyethylene, dextran, ny-
lon, amylases, natural and modified celluloses, polyacr-
ylamides, gabbros, magnetite and the like.

[0105] A variety of formats can be employed to deter-
mine whether a sample contains a protein that binds to
a given antibody. Examples of such formats include, but
are not limited to, competitive and non-competitive im-
munoassay, enzyme immunoassay (EIA), radioimmu-
noassay (RIA), antigen capture assays, two-antibody
sandwich assays, Western blot analysis, enzyme linked
immunoabsorbant assay (ELISA), a planararray, a color-
imetric assay, a chemiluminescent assay, a fluorescent
assay, and the like. Immunoassays, including radioim-
mmunoassays and enzyme- linked immunoassays, are
useful in the methods of the present invention. A skilled
artisan can readily adapt known protein/antibody detec-
tion methods for use in determining whether cells (e.g.,
bodily fluid cells such as blood cells) express a marker
of the present invention.

[0106] One skilled in the art will know many other suit-
able carriers for binding antibody or antigen, and will be
able to adapt such support for use with the present in-
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vention. For example, protein isolated from cells (e.g.,
bodily fluid cells such as blood cells) can be run on a
polyacrylamide gel electrophoresis and immobilized onto
a solid phase support such as nitrocellulose. The support
can then be washed with suitable buffers followed by
treatment with the detectably labeled antibody. The solid
phase support can then be washed with the buffer a sec-
ond time to remove unbound antibody. The amount of
bound label on the solid support can then be detected
by conventional means.

[0107] In certain particular examples, assays are pro-
vided for diagnosis, prognosis, assessing the risk of de-
veloping a disease, assessing the efficacy of a treatment,
monitoring the progression or regression of a disease,
and identifying a compound capable of ameliorating or
treating a disease. An exemplary method for these meth-
ods involves obtaining a bodily fluid sample from a test
subject and contacting the bodily fluid sample with a com-
pound or an agent capable of detecting one or more of
the markers of the disease or condition, e.g., marker nu-
cleic acid (e.g., mMRNA, genomic DNA), marker peptide
(e.g., polypeptide or protein), marker lipid (e.g., choles-
terol), or marker metabolite (e.g., creatinine) such that
the presence of the marker is detected in the biological
sample. In one particular example, an agent for detecting
marker mRNA or genomic DNA is a labeled nucleic acid
probe capable of hybridizing to marker mRNA or genomic
DNA. The nucleic acid probe can be, for example, a full-
length marker nucleic acid or a portion thereof. Other
suitable probes for use in the diagnostic assays of the
invention are described herein.

[0108] As used herein, a compound capable of amel-
iorating or treating a cardiovascular disease or condition
can include, without limitations, any substance that can
improve symptoms or prognosis, prevent progression of
the disease or condition, promote regression of the dis-
ease or condition, or eliminate the disease or condition.
[0109] In yet another aspect, a method for identifying
a compound capable of ameliorating or treating a cardi-
ovascular disease or condition in a subject is provided,
said method comprising: a) determining a first profile of
one or more markers of the disease or condition from a
population of>2n phagocytic cells from the subject before
administering the compound to the subject; determining
asecond profile of atleast one of the one or more markers
from a population of =2n phagocytic cells from the subject
before administering the compound to the subject; iden-
tifying a first difference between the first and second pro-
files of at least one or more of said markers; b) determin-
ing a third profile of the one or more markers from a pop-
ulation of>2n phagocytic cells from the subject after the
administration of the compound; determining a fourth
profile of at least one of the one or more markers from a
population of =2n phagocytic cells from the subject after
the administration of the compound; identifying a second
difference between the third and fourth profiles of at least
one or more of said markers; c) identifying a difference
between the first difference and the second difference,
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wherein the identified difference indicates that the com-
pound is capable of ameliorating or treating said disease
or condition in the subject.

[0110] In yet another aspect, a method for identifying
one or more markers for a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from non-phagocytic cells
from the subject having said disease or condition; iden-
tifying a first set of differences between the first and sec-
ond profiles, wherein the first set of differences is specific
to the first profile relative to the second profile; b) deter-
mining a third profile of analytes from phagocytic cells
from a control subject not having said disease or condi-
tion; determining a fourth profile of analytes from non-
phagocytic cells from the control subject not having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
relative to the fourth profile; c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-
ing markers of said disease or condition. Optionally, this
method further comprises d) obtaining a fifth profile of
analytes from cells or tissues affected by said disease or
condition in the subject having said disease or condition;
obtaining a sixth profile of analytes from cells or tissues
not affected by said disease or condition in the subject
having said disease or condition; identifying a third set
of differences between the fifth and sixth profiles, wherein
the third set of differences is specific to the fifth profile
relative to the sixth profile; and e) identifying at least one
of the one or more markers of c) present in the third set
of differences.

[0111] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from phagocytic cells from
a control subject not having said disease or condition;
identifying a first set of differences between the first and
second profiles, wherein the first set of differences is spe-
cific to the first profile relative to the second profile; b)
determining a third profile of analytes from non-phago-
cytic cells from the subject having said disease or con-
dition; determining a fourth profile of analytes from non-
phagocytic cells from the control subject not having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
relative to the fourth profile; c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises d) obtaining a fifth profile
of analytes from cells or tissues affected by said disease
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or condition in the subject having said disease or condi-
tion; obtaining a sixth profile of analytes from cells or
tissues not affected by said disease or condition in the
subject having said disease or condition; identifying a
third set of differences between the fifth and sixth profiles,
wherein the third set of differences is specific to the fifth
profile relative to the sixth profile; and e) identifying at
least one of the one or more markers of c) present in the
third set of differences.

[0112] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; obtaining a
second profile of analytes from phagocytic cells from a
control subject not having said disease or condition by
data mining; identifying a first set of differences between
the first and second profiles, wherein the first set of dif-
ferences is specific to the first profile relative to the sec-
ond profile; b) determining a third profile of analytes from
non-phagocytic cells from the subject having said dis-
ease or condition; obtaining a fourth profile of analytes
from non-phagocytic cells from a control subject not hav-
ing said disease or condition by data mining; identifying
a second set of differences between the third and fourth
profiles, wherein the second set of differences is specific
to the third profile relative to the fourth profile; and c)
identifying one or more analytes specific to the first set
of differences relative to the second set of differences,
the identified analytes being markers of said disease or
condition. And optionally, the method further comprises
d) obtaining a fifth profile of analytes from cells or tissues
affected by said disease or condition by data mining; ob-
taining a sixth profile of analytes from cells or tissues not
affected by said disease or condition by data mining;
identifying a third set of differences between the fifth and
sixth profiles, wherein the third set of differences is spe-
cific to the fifth profile relative to the sixth profile; and e)
identifying at least one of the one or more markers of c)
present in the third set of differences.

[0113] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from phagocytic cells from
a subject having said disease or condition; determining
a second profile of analytes from non-phagocytic cells
from the subject having said disease or condition; iden-
tifying a first set of differences between the first and sec-
ond profiles, wherein the first set of differences is specific
to the first profile relative to the second profile; b) deter-
mining a third profile of analytes from cells or tissues
affected by said disease or condition from the subject
having said disease or condition; determining a fourth
profile of analytes from cells or tissues not affected by
said disease or condition from the subject having said
disease or condition; identifying a second set of differ-
ences between the third and fourth profiles, wherein the
second set of differences is specific to the third profile
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relative to the fourth profile; c) identifying one or more
analytes present in both the first set of differences and
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises d) determining a fifth profile
of analytes from phagocytic cells from a control subject
not having said disease or condition; identifying a third
set of differences between the first and fifth profiles,
wherein the third set of differences is specific to the first
profile relative to the fifth profile; e) identifying at least
one of the one or more markers of c) present in the third
set of differences.

[0114] In yet another aspect, a method for identifying
one or more markers of a cardiovascular disease or con-
dition is provided, said method comprising: a) determin-
ing a first profile of analytes from >2n phagocytic cells
from a subject having said disease or condition; deter-
mining a second profile of analytes from =2n phagocytic
cells from the subject having said disease or condition;

identifying a first set of differences between the first and
second profiles, wherein the first set of differences is spe-
cific to the first profile relative to the second profile; b)
determining a third profile of analytes from >2n phago-
cytic cells from a control subject not having said disease
or condition; determining a fourth profile of analytes from
=2n phagocytic cells from the control subject not having
said disease or condition; identifying a second set of dif-
ferences between the third and fourth profiles, wherein
the second set of differences is specific to the third profile
relative to the fourth profile; and c) identifying one or more
analytes specific to the first set of differences relative to
the second set of differences, the identified analytes be-
ing markers of said disease or condition. And optionally,
the method further comprises: d) obtaining a fifth profile
of analytes from cells or tissues affected by said disease
or condition from the subject having said disease or con-
dition; obtaining a sixth profile of analytes from cells or
tissues not affected by said disease or condition from the
subject having said disease or condition; identifying a
third set of differences between the fifth and sixth profiles,
wherein the third set of differences is specific to the fifth
profile relative to the sixth profile; and e) identifying at
least one of the one or more markers of c) present in the
third set of differences.

[0115] An exemplary method for detecting the pres-
ence or absence of an analyte (e.g., DNA, RNA, protein,
polypeptide, carbohydrate, lipid or the like) correspond-
ing to a marker in a biological sample involves obtaining
a bodily fluid sample (e.g., blood) from a test subject and
contacting the bodily fluid sample with a compound or an
agent capable of detecting one or more markers. Detec-
tion methods described herein can be used to detect one
or more markers in a biological sample in vitro as well as
in vivo. For example, in vitro techniques for detection of
mRNA include Northern hybridizations and in situ hybrid-
izations. In vitro techniques for detection of a polypeptide
corresponding to a marker include enzyme linked immu-
nosorbent assays (ELISAs), Western blots, immunopre-
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cipitations and immunofluorescence. In vitro techniques
for detection of genomic DNA include Southern hybridi-
zations. Furthermore, in vivo techniques for detection of
a polypeptide corresponding to a marker include intro-
ducing into a subject a labeled antibody directed against
the polypeptide. For example, the antibody can be la-
beled with a radioactive marker whose presence and lo-
cation in a subject can be detected by standard imaging
techniques. Because each marker is also an analyte, any
method described herein to detect the presence or ab-
sence of a marker can also be used to detect the pres-
ence or absence of an analyte.

[0116] The marker that is useful in the methods of the
inventionincludes those disclosedin, forexample, United
States Patents 7,670,769, 7,445,886, 7,432,107,
7,157,235, and 7,009,038, United States Patent Appli-

cation Publications 20100167320, 20100112587,
20100098705, 20100068705, 20100009356,
20090305265, 20100124746, 20100092983,
20070148661, 20070141625, 20100120050,
20090155230, and 20090274709, and International Pat-
ent  Application  Publications = W0/2009/121152,
WO/2009/121951, WO/2009/097450,
WO/2009/092382, WO/2009/075579,
WO/2009/058168, WO/2009/053523,
WO/2009/034470, WO/2009/032722,
WO/2009/014639, WO/2009/003142,
WO/2010/041046, WO/2007/131345,

WO/2008/003826, and WO/2009/075566.

[0117] The marker that is useful in the methods of the
invention can also include those markers disclosed in,
for example, RS Vasan, Circulation (2006),
113:2335-2362; RC Becker, European Heart Journal
(2005), 26:421-422; MP Bonaca and DA Morrow, Clinical
Chemistry (2008) 54:1424-1431; FO Wood and JA de
Lemos, Curr Cardiol Rep (2008), 10:319-326; A Palaz-
zuoli etal., Minerva Cardioangiol (2007) 55:491-496, and
by the American Association for Clinical Chemistry (Lab
Tests Online, labtestsonline.org/understanding/ana-
lytes/cardiac_biomarkers/glance-2.html).

[0118] The marker that is useful in the methods of the
invention can include any mutation in any one of the
above-identified markers. Mutation sites and sequences
can be identified, for example, by databases or reposi-
tories of such information, e.g., The Human Gene Muta-
tion Database (www.hgmd.cf.ac.uk), the Single Nucle-
otide Polymorphism Database (dbSNP, www.nc-
bi.nIm.nih.gov/projects/SNP), and the Online Mendelian
Inheritance in Man (OMIM) website (www.nc-
bi.nIm.nih.gov/omim).

[0119] The marker that is useful in the methods of the
invention can include any marker that is known to be
associated with a cardiovascular disease or condition.
[0120] Kits that comprise marker detection agents that
detect at least one or more of the markers identified by
the methods of this invention are provided herein. Meth-
ods of treating or preventing a cardiovascular disease or
condition in a subject are also provided, said methods
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comprising administering to said subject an agent that
modulates the activity or expression of at least one or
more of the markers identified by the methods of this
invention.

[0121] It is to be understood that the embodiments of
the present invention which have been described are
merely illustrative of some of the applications of the prin-
ciples of the present invention. Numerous modifications
may be made by those skilled in the art based upon the
teachings presented herein without departing from the
true scope of the invention.

Examples

Example 1: A Representative Method for the Separa-
tion of Phagocytic Cells from Non-Phagocytic Cells
and the Analysis of Expression Profiles

[0122]
1. With reference to FIG. 1C, coat plates with avidin.

2. Add biotinylated antibody to non-phagocytic blood
cell (e.g., T cells) to the wells, incubate for 30 min at
RT, wash wells.

3. Add magnetic beads.
4. Add WBC blood sample.
5. Incubate at 37°C (30 minutes - 1 hour).

6. Following phagocytosis of beads by phagocytic
cells and binding of avidin-biotin-antibody to non-
phagocytic cells, place plate on top of magnet and
wash (the phagocytic cells that internalized the mag-
netic beads and the non-phagocytic cells bound to
the antibody will stay; all other cells will be washed
away).

7. Remove magnet and collect phagocytic cells.

8. Isolate RNA from phagocytic cells (e.g., cells
bound to a magnetic bead) and of non-phagocytic
cells (e.g., those cells attached to the bottom of the
wells via the anti-non-phagocytic cell biotinylated an-
tibody-avidin bound), prepare cDNA, cRNA and use
to differentiate genetic profiles (e.g., whole gene ar-
rays and/or cancer gene arrays) of phagocytic and
non-phagocytic cells.

9. Isolate DNA from each cell sample and identify
disease-DNA signatures selectively present in
phagocytes (i.e., absent in non-phagocytes); com-
pare the profiles (e.g., whole gene arrays, DNA mu-
tations and/or SNPs obtained in phagocytic and non-
phagocytic cells).
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10. Isolate protein from each cell sample, run West-
ern blots using antibodies to known proteins overex-
pressed in an individual with a cardiovascular dis-
ease or condition, and compare the profiles obtained
in phagocytic and non-phagocytic cells. Alternative-
ly, use mass spectroscopy to identify the proteins.

11. Isolate lipids from each cell sample and compare
quantity and quality, for example using HPLC.

Example 2: A Representative Method for the Separa-
tion of Phagocytic Cells from Non-Phagocytic Cells
and the Analysis of Expression Profiles

[0123]

1. With reference to FIG. 1C, lyse RBCs in blood
sample.

2. Cytospin WBC on glass slides.

3. Fix cells in acetone/methanol (-20°C for 5 min-
utes).

4. Stain with hematoxylin and eosin stain and anti-T
cell antibody.

5. Isolate T cells (non-phagocytic) and macrophages
(phagocytic) using laser capture microscopy (LCM).

6. Isolate RNA from phagocytic cells and of non-
phagocytic cells, prepare cDNA, cRNA and use to
differentiate genetic profiles (e.g., whole gene arrays
and/or disease gene arrays) of phagocytic and non-
phagocytic cells.

7. Isolate DNA from each cell sample, run DNA ar-
rays, and compare the profiles (e.g., whole gene ar-
rays, DNA mutations and/or SNPs) obtained in
phagocytic and non-phagocytic cells.

8. Isolate protein from each cell sample, run Western
blots using antibodies to known proteins overex-
pressed in an individual with a cardiovascular dis-
ease or condition, and compare the profiles obtained
in phagocytic and non-phagocytic cells. Alternative-
ly, use mass spectroscopy to identify the proteins.

9. Isolate lipids from each cell sample and compare
quantity and quality, for example using HPLC.

Example 3: A Representative Method for the Separa-
tion of Phagocytic Cells from Non-Phagocytic Cells
and the Analysis of Expression Profiles

[0124]

1. With reference to FIG. 1C, lyse RBC from a blood
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sample.

2. Use magnetic antibody-conjugated beads to iso-
late non-phagocytic (e.g., T cells) and phagocytic
cells (e.g., neutrophils and/or macrophages and/or
monocytes) from whole blood.

3. Isolate RNA from each cellsample, prepare cDNA,
cRNA and use to differentiate genetic profiles (e.g.,
cancer gene array) of phagocytic and non-phago-
cytic cells.

4. Isolate DNA from each cell sample, run DNA ar-
rays, and compare the profiles obtained in phago-
cytic and non-phagocytic cells.

5. Isolate protein from each cell sample, run Western
blots using antibodies to known proteins overex-
pressed in an individual with a cardiovascular dis-
ease or condition, and compare the profiles obtained
in phagocytic and non-phagocytic cells. Alternative-
ly, use mass spectroscopy to identify the proteins.

6. Isolate lipids from each cell sample and compare
quantity and quality, for example using HPLC.

Example 4: A Representative Method for the Separa-
tion of Phagocytic Cells from Non-Phagocytic Cells
and the Analysis of Expression Profiles

[0125]

1. With reference to FIG. 1C, stain WBC with fluo-
rescent antibodies specific against a particular cell
subpopulation (e.g., neutrophils, macrophages,
monocytes, T cells and the like).

2. Sort the cells (e.g., by FACS).

3. Isolate RNA from each cellsample, prepare cDNA,
cRNA and use to differentiate genetic profiles (e.g.,
gene array) of phagocytic and non-phagocytic cells.

4. Isolate DNA from each cell sample, run DNA ar-
rays, and compare the profiles obtained in phago-
cytic and non-phagocytic cells.

5. Isolate protein from each cell sample, run Western
blots using antibodies to known proteins overex-
pressed in an individual with a cardiovascular dis-
ease or condition, and compare the profiles obtained
in phagocytic and non-phagocytic cells. Alternative-
ly, use mass spectroscopy to identify the proteins.

6. Isolate lipids from each cell sample and compare
quantity and quality, for example using HPLC.
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Example 5: A Representative Method for the Separa-
tion of Phagocytic Cells

from Non-Phagocytic Cells and the Analysis of Ex-
pression Profiles

[0126]

1. With reference to FIG. 1D, stain WBC with fluo-
rescent antibodies to each cell subpopulation (e.g.,
neutrophils, macrophages, monocytes, and T cells),
and then stain with DNA dye (e.g., propidium iodide).

2. Sortthe cells (FACS) into T cells, neutrophils (2n),
neutrophils (>2n), macrophages (2n), macrophages
(>2n), monocytes (2n), and monocytes (>2n).

3. Isolate RNA from T cells, neutrophils (>2n), mac-
rophages (>2n), and monocytes (>2n). Then prepare
cDNA, cRNA and use to differentiate genetic profiles
(e.g., disease gene array) of phagocytic and non-
phagocytic cells.

4. Isolate DNA from T cells, neutrophils (>2n), mac-
rophages (>2n), and monocytes (>2n). Run DNA ar-
rays and compare the profiles obtained in phagocytic

and nonphagocytic cells.

5. Isolate protein from T cells, neutrophils (>2n),
macrophages (>2n), and monocytes (>2n). Run
Western blots using antibodies to known proteins
overexpressed in an individual with a cardiovascular
disease or condition, and compare the profiles ob-
tained in phagocytic and non-phagocytic cells. Alter-
natively, use mass spectroscopy to identify the pro-
teins.

6. Isolate lipids from T cells, neutrophils (>2n), mac-
rophages (>2n), and monocytes (>2n). Compare
quantity and quality of lipids, for example using
HPLC.

Claims

A method for identifying one or more markers for a
cardiovascular disease or condition comprising:

a) preparing a first profile of analytes by detect-
ing said analytes from a subject’'s phagocytic
cells, wherein the subject has said disease or
condition;

preparing a second profile of said analytes by
detecting said analytes from the subject’'s non-
phagocytic cells;

identifying a first set of differences between the
first and second profiles, wherein the first set of
differences is specific to the first profile relative
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to the second profile;

b) preparing a third profile of said analytes by
detecting said analytes from a control subject’s
phagocytic cells, wherein the control subject
does not have said disease or condition;
preparing a fourth profile of said analytes by de-
tecting said analytes from the control subject’s
non-phagocytic cells;

identifying a second set of differences between
the third and fourth profiles, wherein the second
set of differences is specific to the third profile
relative to the fourth profile;

c) identifying one or more analytes specific to
the first set of differences relative to the second
set of differences, the identified analytes being
markers of said disease or condition;

d) obtaining a fifth profile of said analytes from
cells or tissues affected by said disease or con-
dition in the subject having said disease or con-
dition;

obtaining a sixth profile of said analytes from
cells or tissues not affected by said disease or
condition in the subject having said disease or
condition;

identifying a third set of differences between the
fifth and sixth profiles, wherein the third set of
differences is specific to the fifth profile relative
to the sixth profile; and

e) identifying at least one of the one or more
markers of c) present in the third set of differ-
ences.

2. A method for identifying one or more markers of a
cardiovascular disease or condition comprising:

a) preparing a first profile of analytes by detect-
ing said analytes from a subject’s phagocytic
cells, wherein the subject has said disease or
condition;

preparing a second profile of said analytes by
detecting said analytes from a control subject’s
phagocytic cells, wherein the control subject
does not have said disease or condition;
identifying a first set of differences between the
first and second profiles, wherein the first set of
differences is specific to the first profile relative
to the second profile;

b) preparing a third profile of said analytes by
detecting said analytes from the subject’'s non-
phagocytic cells;

preparing a fourth profile of said analytes by de-
tecting said analytes from the control subject’s
non-phagocytic cells;

identifying a second set of differences between
the third and fourth profiles, wherein the second
set of differences is specific to the third profile
relative to the fourth profile;

c) identifying one or more analytes specific to
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the first set of differences relative to the second
set of differences, the identified analytes being
markers of said disease or condition;

d) obtaining a fifth profile of said analytes from
cells or tissues affected by said disease or con-
dition in the subject having said disease or con-
dition;

obtaining a sixth profile of said analytes from
cells or tissues not affected by said disease or
condition in the subject having said disease or
condition;

identifying a third set of differences between the
fifth and sixth profiles, wherein the third set of
differences is specific to the fifth profile relative
to the sixth profile; and

e) identifying at least one of the one or more
markers of c) present in the third set of differ-
ences.

3. A method for identifying one or more markers of a
cardiovascular disease or condition comprising:

a) preparing a first profile of analytes by detect-
ing analytes from a subject’s phagocytic cells,
wherein the subject has said disease or condi-
tion;

obtaining a second profile of analytes from a
control subject’'s phagocytic cells, wherein the
control subject does not have said disease or
condition by data mining;

identifying a first set of differences between the
first and second profiles, wherein the first set of
differences is specific to the first profile relative
to the second profile;

b) preparing a third profile of said analytes by
detecting said analytes from the subject’'s non-
phagocytic cells;

obtaining a fourth profile of said analytes from
the controls’ subject non-phagocytic cells by da-
ta mining;

identifying a second set of differences between
the third and fourth profiles, wherein the second
set of differences is specific to the third profile
relative to the fourth profile; and

c) identifying one or more analytes specific to
the first set of differences relative to the second
set of differences, the identified analytes being
markers of said disease or condition;

d) obtaining a fifth profile of said analytes from
cells or tissues affected by said disease or con-
dition by data mining;

obtaining a sixth profile of said analytes from
cells or tissues not affected by said disease or
condition by data mining;

identifying a third set of differences between the
fifth and sixth profiles, wherein the third set of
differences is specific to the fifth profile relative
to the sixth profile; and
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e) identifying at least one of the one or more
markers of c) present in the third set of differ-
ences.

4. A method for identifying one or more markers of a

cardiovascular disease or condition comprising:

a) preparing a first profile of analytes by detect-
ing said analytes from a subject’s phagocytic
cells, wherein the subject has said disease or
condition;

preparing a second profile of said analytes by
detecting said analytes from the subject’'s non-
phagocytic cells;

identifying a first set of differences between the
first and second profiles, wherein the first set of
differences is specific to the first profile relative
to the second profile;

b) preparing a third profile of said analytes by
detecting said analytes from the subject’s cells
or tissues affected by said disease or condition;
preparing a fourth profile of said analytes by de-
tecting said analytes from the subject’s cells or
tissues not affected by said disease or condition;
identifying a second set of differences between
the third and fourth profiles, wherein the second
set of differences is specific to the third profile
relative to the fourth profile;

c) identifying one or more analytes present in
both the first set of differences and the second
set of differences, the identified analytes being
markers of said disease or condition;

d) preparing a fifth profile of said analytes by
detecting said analytes from a control subject’s
phagocytic cells, wherein the control subject
does not have said disease or condition;
identifying a third set of differences between the
first and fifth profiles, wherein the third set of
differences is specific to the first profile relative
to the fifth profile;

e) identifying at least one of the one or more
markers of c) present in the third set of differ-
ences.

5. A method for identifying one or more markers of a

cardiovascular disease or condition comprising:

a) preparing a first profile of analytes by detect-
ing said analytes from a subject’'s >2n phago-
cytic cells, wherein the subject has said disease
or condition;

preparing a second profile of said analytes by
detecting said analytes from the subject’'s =2n
phagocytic cells;

identifying a first set of differences between the
first and second profiles, wherein the first set of
differences is specific to the first profile relative
to the second profile;
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b) preparing a third profile of said analytes by
detecting said analytes from a control subject’s
>2n phagocytic cells, wherein the control subject
does not have said disease or condition;
preparing a fourth profile of said analytes by de-
tecting said analytes from the control subject’s
=2n phagocytic cells;

identifying a second set of differences between
the third and fourth profiles, wherein the second
set of differences is specific to the third profile
relative to the fourth profile; and

c) identifying one or more analytes specific to
the first set of differences relative to the second
set of differences, the identified analytes being
markers of said disease or condition;

d) obtaining a fifth profile of said analytes from
cells or tissues affected by said disease or con-
dition in the subject having said disease or con-
dition;

obtaining a sixth profile of said analytes from
cells or tissues not affected by said disease or
condition in the subject having said disease or
condition;

identifying a third set of differences between the
fifth and sixth profiles, wherein the third set of
differences is specific to the fifth profile relative
to the sixth profile; and

e) identifying at least one of the one or more
markers of c) present in the third set of differ-
ences.

The method of any one of claims 1 to 5, wherein the
analytes are nucleic acids, proteins, lipids, carbohy-
drates, metabolites, or combinations thereof;
optionally wherein the nucleic acids are nucleotides,
oligonucleotides, DNAs, RNAs, or DNA-RNA hy-
brids;

optionally wherein the proteins are amino acids, pep-
tides, enzymes, antigens, antibodies, cytokines, li-
poproteins, glycoproteins, or hormones;

optionally wherein the lipids are fatty acids, neutral
fats, phosphatides, cholesterol, cholesterol esters,
triglycerides, glycolipids, glycerolipids, glycerophos-
pholipids, sphingolipids, sterol lipids, prenol lipids,
saccharolipids, polyketides, choline glycerophos-
pholipid, ethanolamine glycerophospholipid, phos-
phatidylinositol, phosphatidylglycerol, phosphatidyl-
serine, lyso-choline glycerophospholipid, lyso-eth-
anolamine glycerophospholipid, phosphatidic acid,
lyso-phosphatidic acid, sphingomyelin, galactosyl-
ceramide, glucosylceramide, free fatty acids, pros-
taglandins, triacylglycerol, diacylglycerol, monoa-
cylglycerol, acyl-CoA, acylcarnitine, oxysterol, cera-
mide, cardiolipin, sphingoid base-1-phosphate,
shingosine, lyso-sphingomyelin, gangliosides, plas-
malogen, sulfatide, low density lipoproteins (LDLs),
very low density lipoproteins (VLDLs), high density
lipoproteins (HDLs), sphingoid base-1-phosphates
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or derivatives thereof;

optionally wherein the carbohydrates are monosac-
charides, disaccharides, polysaccharides, oligosac-
charides, or derivatives thereof; and

optionally wherein the metabolites are primary me-
tabolites, secondary metabolites, organic metabo-
lites, inorganic metabolites, prostaglandins, hydrox-
yeicosatetraenoic acids, hydroxyoctadecadienoic
acids, steroids, bile acids, vitamins, or derivatives
thereof.

The method of any one of claims 1 to 6, wherein the
profile is a nucleic acid profile, a protein profile, a
lipid profile, a carbohydrate profile, a metabolite pro-
file, or a combination thereof;

optionally wherein the nucleic acid profile is a gen-
otypic profile, a single nucleotide polymorphism pro-
file, a gene mutation profile, a gene copy number
profile, a DNA methylation profile, a DNA acetylation
profile, a chromosome dosage profile, a gene ex-
pression profile, or a combination thereof; and
optionally wherein the protein profile is a protein ex-
pression profile, a protein activation profile, ora com-
bination thereof; and further optionally wherein the
protein activation profile comprises determining a
phosphorylation state, an ubiquitination state, a myr-
istoylation state, or a conformational state of the one
or more markers.

The method of any one of claims 1 to 7, wherein the
profile is detected by a qualitative assay, a quantita-
tive assay, or a combination thereof;

optionally wherein the quantitative assay uses se-
quencing, direct sequencing, random shotgun se-
quencing, Sanger dideoxy termination sequencing,
whole-genome sequencing, sequencing by hybridi-
zation, pyrosequencing, capillary electrophoresis,
gel electrophoresis, duplex sequencing, cycle se-
quencing, single-base extension sequencing, solid-
phase sequencing, high-throughput sequencing,
massively parallel signature sequencing, emulsion
PCR, sequencing by reversible dye terminator,
paired-end sequencing, near-term sequencing, ex-
onuclease sequencing, sequencing by ligation,
short-read sequencing, single-molecule sequenc-
ing, sequencing-by-synthesis, real-time sequenc-
ing, reverse-terminator sequencing, nanopore se-
quencing, 454 sequencing, Solexa Genome Analyz-
er sequencing, SOLiD® sequencing, MS-PET se-
quencing, mass spectrometry, matrix assisted laser
desorption/ionization-time of flight (MALDI-TOF)
mass spectrometry, electrospray ionization (ESI)
mass spectrometry, surface-enhanced laser deorp-
tion/ionization-time of flight (SELDI-TOF) mass
spectrometry, quadrupole-time of flight (Q-TOF)
mass spectrometry, atmospheric pressure photoion-
ization mass spectrometry (APPI-MS), Fourier trans-
form mass spectrometry (FTMS), matrix-assisted la-
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ser desorption/ionization-Fourier transform-ion cy-
clotronresonance (MALDI-FT-ICR) mass spectrom-
etry, secondary ion mass spectrometry (SIMS),
polymerase chain reaction (PCR) analysis, quanti-
tative PCR, real-time PCR, fluorescence assay,
colorimetric assay, chemiluminescent assay, or a
combination thereof.

The method of any one of claims 1 to 8, wherein the
profile is a nucleic acid profile detected by polymer-
ase chain reaction (PCR) analysis, sequencing anal-
ysis, electrophoretic analysis, restriction fragment
length polymorphism (RFLP) analysis, Northern blot
analysis, reverse-transcriptase-PCR analysis (RT-
PCR), quantitative PCR, quantitative RT-PCR, al-
lele-specific oligonucleotide hybridization analysis,
comparative genomic hybridization, heteroduplex
mobility assay (HMA), single strand conformational
polymorphism (SSCP), denaturing gradient gel elec-
trophisis (DGGE), RNAase mismatch analysis,
mass spectrometry, mass spectrometry, matrix as-
sisted laser desorption/ionization-time of flight (MAL-
DI-TOF) mass spectrometry, electrospray ionization
(ESI) mass spectrometry, surface-enhanced laser
deorption/ionization-time of flight (SELDI-TOF)
mass spectrometry, quadrupole-time of flight (Q-
TOF) mass spectrometry, atmospheric pressure
photoionization mass spectrometry (APPI-MS),
Fourier transform mass spectrometry (FTMS), ma-
trix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrom-
etry (SIMS), Southern blot analysis, in situ hybridi-
zation, fluorescence in situ hybridization (FISH),
chromogenic in situ hybridization (CISH), immuno-
histochemistry (IHC), microarray, comparative ge-
nomic hybridization, karyotyping, multiplex ligation-
dependent probe amplification (MLPA), Quantitative
Multiplex PCR of Short Fluorescent Fragments
(QMPSF), microscopy, methylation specific PCR
(MSP) assay, Hpall tiny fragment Enrichment by Li-
gation-mediated PCR (HELP) assay, radioactive ac-
etate labeling assays, colorimetric DNA acetylation
assay, chromatin immunoprecipitation combined
with microarray (ChIP-on-chip) assay, restriction
landmark genomic scanning, Methylated DNA im-
munoprecipitation (MeDIP), molecular break light
assay for DNA adenine methyltransferase activity,
chromatographic separation, methylation-sensitive
restriction enzyme analysis, surface plasmon reso-
nance, bisulfite-driven conversion of non-methylat-
ed cytosine to uracil, methyl-binding PCR analysis,
or a combination thereof.

optionally wherein the sequencing analysis is select-
ed from the group consisting of direct sequencing,
random shotgun sequencing, Sanger dideoxy termi-
nation sequencing, whole-genome sequencing, se-
quencing by hybridization, pyrosequencing, capil-
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lary electrophoresis, gel electrophoresis, duplex se-
quencing, cycle sequencing, single-base extension
sequencing, solid-phase sequencing, high-through-
put sequencing, massively parallel signature se-
quencing, emulsion PCR, sequencing by reversible
dye terminator, paired-end sequencing, near-term
sequencing, exonuclease sequencing, sequencing
by ligation, short-read sequencing, single-molecule
sequencing, sequencing-by-synthesis, real-time se-
quencing, reverse-terminator sequencing, nanopore
sequencing, 454 sequencing, Solexa Genome An-
alyzer sequencing, SOLID® sequencing, MS-PET
sequencing, mass spectrometry, and a combination
thereof;

or wherein the profile is a protein profile detected by
an immunohistochemistry assay, an enzyme-linked
immunosorbent assay (ELISA), chromatography,
liquid chromatography, size exclusion chromatogra-
phy, high performance liquid chromatography
(HPLC), gas chromatography, mass spectrometry,
tandem mass spectrometry, matrix assisted laser
desorption/ionization-time of flight (MALDI-TOF)
mass spectrometry, electrospray ionization (ESI)
mass spectrometry, surface-enhanced laser deorp-
tion/ionization-time of flight (SELDI-TOF) mass
spectrometry, quadrupole-time of flight (Q-TOF)
mass spectrometry, atmospheric pressure photoion-
ization mass spectrometry (APPI-MS), Fourier trans-
form mass spectrometry (FTMS), matrix-assisted la-
ser desorption/ionization-Fourier transform-ion cy-
clotron resonance (MALDI-FT-ICR) mass spectrom-
etry, secondary ion mass spectrometry (SIMS), ra-
dioimmunoassays, surface plasmon resonance, mi-
crofluidic chip-based assays, Western blotting as-
say, or a combination thereof;

or wherein the profile is a lipid profile detected by
chromatography, liquid chromatography, size exclu-
sion chromatography, high performance liquid chro-
matography (HPLC), gas chromatography, mass
spectrometry, matrix assisted laser desorption/ioni-
zation-time of flight (MALDI-TOF) mass spectrome-
try, tandem mass spectrometry, electrospray ioniza-
tion (ESI) mass spectrometry, surface-enhanced la-
ser deorption/ionization-time of flight (SELDI-TOF)
mass spectrometry, quadrupole-time of flight (Q-
TOF) mass spectrometry, atmospheric pressure
photoionization mass spectrometry (APPI-MS),
Fourier transform mass spectrometry (FTMS), ma-
trix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrom-
etry (SIMS), radioimmunoassays, microfluidic chip-
based assays, detection of fluorescence, detection
of chemiluminescence, or a combination thereof;
or wherein the profile is a carbohydrate profile de-
tected by chromatography, liquid chromatography,
size exclusion chromatography, high performance
anion exchange chromatography with pulsed am-
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perometric detection (HPAEC-PAD), liquid chroma-
tography, gas chromatography, fluorescent assay,
mass spectrometry, tandem mass spectrometry,
matrix assisted laser desorption/ionization-time of
flight (MALDI-TOF) mass spectrometry, electro-
spray ionization (ESI) mass spectrometry, surface-
enhanced laser deorption/ionization-time of flight
(SELDI-TOF) mass spectrometry, quadrupole-time
of flight (Q-TOF) mass spectrometry, atmospheric
pressure photoionization mass spectrometry (APPI-
MS), Fourier transform mass spectrometry (FTMS),
matrix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrom-
etry (SIMS), radioimmunoassays, microfluidic chip-
based assays, detection of fluorescence, detection
of chemiluminescence, or a combination thereof.

The method of any one of claims 1 to 9, wherein the
cardiovascular disease or condition is selected from
the group consisting of myocardial infarction, coro-
nary artery disease, percutaneous transluminal cor-
onary angioplasty (PTCA), coronary artery bypass
surgery (CABQG), restenosis, peripheral arterial dis-
ease, stroke, abdominal aorta aneurysm, intracrani-
al aneurysm, large artery atherosclerotic stroke, car-
diogenic stroke, an early onset myocardial infarction,
heart failure, pulmonary embolism, acute coronary
syndrome (ACS), angina, cardiac hypertrophy, arte-
riosclerosis, myocarditis, pancarditis, endocarditis,
hypertension, congestive heart failure, atheroscle-
rosis, cerebrovascular disease, declining cardiac
health, ischemic heart disease, pericarditis, cardio-
genic shock, alcoholic cardiomyopathy, congenital
heart disease, ischemic cardiomyopathy, hyperten-
sive cardiomyopathy, valvular cardiomyopathy, in-
flammatory cardiomyopathy, cardiomyopathy sec-
ondary to a systemic metabolic disease, dilated car-
diomyopathy, hypertrophic cardiomyopathy, ar-
rhythmogenic right ventricular cardiomyopathy, re-
strictive cardiomyopathy, noncompaction cardiomy-
opathy, valvular heart disease, hypertensive heart
disease, myocardial ischemic attack, unstable angi-
na, myocardial rupture, cardiogenic shock, embo-
lism, deep vein thrombosis, arrhythmia, arrhyth-
mogenic right ventricular cardiomyopathy, diabetic
cardiomyopathy, mitral regurgitation, mitral valve
prolapse, peripheral vascular disease, artery dis-
ease, carotid artery disease, deep vein thrombosis,
venous diseases, cerebrovascular disease, arterial
aneurysm, left ventricular hypertrophy, hypertensive
renal disease, hypertensive retinal disease, vascu-
litis, left main disease, arterial vascular disease, ve-
nous vascular disease, thrombosis of the microcir-
culation, a transient cerebrovascular accident, limb
ischemia, aneurysm, thrombosis, superficial venous
thrombosis, and deep venous thrombosis.
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The method of any one of claims 1 to 4, further com-
prising extracting cellular contents from the phago-
cytic cells and the non-phagocytic cells before a);
optionally wherein the cellular contents of the phago-
cytic cells comprise viable diseased cells, dead dis-
eased cells, apoptotic diseased cells, circulating tu-
mor cells, infectious agents, fetal cells, trophoblasts,
or fragments thereof.

The method of any one of claims 1 to 5, wherein the
phagocytic cells are professional phagocytic cells,
non-professional phagocytic cells, or mixtures there-
of, or wherein the non-phagocytic cells are T cells,
B cells, null cells, basophils, or mixtures thereof;
optionally wherein the professional phagocytic cells
are neutrophils, macrophages, monocytes, dendritic
cells, foam cells, mast cells, eosinophils, or mixtures
thereof;

optionally wherein the non-professional phagocytic
cells are epithelial cells, endothelial cells, fibroblasts,
mesenchymal cells, or mixtures thereof; and
optionally wherein the phagocytic cells or the non-
phagocytic cells are isolated from a bodily fluid sam-
ple, tissues, or cells of the subject; optionally wherein
the bodily fluid sample is blood, urine, stool, saliva,
lymph fluid, cerebrospinal fluid, synovial fluid, cystic
fluid, ascites, pleural effusion, fluid obtained from a
pregnant woman in the first trimester, fluid obtained
from a pregnant woman in the second trimester, fluid
obtained from a pregnant woman in the third trimes-
ter, maternal blood, amniotic fluid, chorionic villus
sample, maternal urine, maternal saliva, placental
sample, fetal blood, lavage and cervical vaginal fluid,
interstitial fluid, or ocular fluid.

Patentanspriiche

1.

Verfahren zur Identifizierung eines oder mehrerer
Marker fiir eine kardiovaskuldre Krankheit oder ein
kardiovaskulares Leiden, umfassend:

a) Erstellen eines ersten Profils von Analyten
durch Nachweisen der Analyten aus phagozyti-
schen Zellen eines Subjekts, wobei das Subjekt
die Krankheit oder das Leiden hat;

Erstellen eines zweiten Profils der Analyten
durch Nachweisen der Analyten aus nicht-pha-
gozytischen Zellen des Subijekts;

Identifizieren eines ersten Satzes von Differen-
zen zwischen den ersten und zweiten Profilen,
wobei der erste Satz von Differenzen fiur das
erste Profil in Bezug auf das zweite Profil spe-
zifisch ist;

b) Erstellen eines dritten Profils der Analyten
durch Nachweisen der Analyten aus phagozyti-
schen Zellen eines Kontrollsubjekts, wobei das
Kontrollsubjekt die Krankheit oder das Leiden
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nicht hat;

Erstellen eines vierten Profils der Analyten
durch Nachweisen der Analyten aus nicht-pha-
gozytischen Zellen des Kontrollsubjekts;
Identifizieren eines zweiten Satzes von Differen-
zen zwischen den dritten und vierten Profilen,
wobei der zweite Satz von Differenzen fiir das
dritte Profil in Bezug auf das vierte Profil spezi-
fisch ist;

c) ldentifizieren eines oder mehrerer Analyten,
die fur den ersten Satz von Differenzen in Bezug
aufden zweiten Satz von Differenzen spezifisch
sind, wobei die identifizierten Analyten Marker
der Krankheit oder des Leidens sind;

d) Erhalten eines flinften Profils der Analyten
aus von der Krankheit oder dem Leiden betrof-
fenen Zellen oder Geweben im Subjekt mit der
Krankheit oder dem Leiden;

Erhalten eines sechsten Profils der Analyten
aus von der Krankheit oder dem Leiden nicht
betroffenen Zellen oder Geweben im Subjekt mit
der Krankheit oder dem Leiden;

Identifizieren eines dritten Satzes von Differen-
zen zwischen denflinften und sechsten Profilen,
wobei der dritte Satz von Differenzen fiir das
fuinfte Profil in Bezug auf das sechste Profil spe-
zifisch ist; und

e) ldentifizieren mindestens eines des einen
oder der mehreren Marker von c), die im dritten
Satz von Differenzen vorhanden sind.

2. Verfahren zur ldentifizierung eines oder mehrerer

Marker einer kardiovaskuldren Krankheit oder eines
kardiovaskularen Leidens, umfassend:

a) Erstellen eines ersten Profils von Analyten
durch Nachweisen der Analyten aus phagozyti-
schen Zellen eines Subjekts, wobei das Subjekt
die Krankheit oder das Leiden hat;

Erstellen eines zweiten Profils der Analyten
durch Nachweisen der Analyten aus phagozyti-
schen Zellen eines Kontrollsubjekts, wobei das
Kontrollsubjekt die Krankheit oder das Leiden
nicht hat;

Identifizieren eines ersten Satzes von Differen-
zen zwischen den ersten und zweiten Profilen,
wobei der erste Satz von Differenzen flr das
erste Profil in Bezug auf das zweite Profil spe-
zifisch ist;

b) Erstellen eines dritten Profils der Analyten
durch Nachweisen der Analyten aus nicht-pha-
gozytischen Zellen des Subjekts;

Erstellen eines vierten Profils der Analyten
durch Nachweisen der Analyten aus nicht-pha-
gozytischen Zellen des Kontrollsubjekts;
Identifizieren eines zweiten Satzes von Differen-
zen zwischen den dritten und vierten Profilen,
wobei der zweite Satz von Differenzen fiir das
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dritte Profil in Bezug auf das vierte Profil spezi-
fisch ist;

c) ldentifizieren eines oder mehrerer Analyten,
die fir den ersten Satz von Differenzen in Bezug

52

aus von der Krankheit oder dem Leiden betrof-
fenen Zellen oder Geweben durch Datenaus-
wertung;

Erhalten eines sechsten Profils der Analyten

auf den zweiten Satz von Differenzen spezifisch 5 aus von der Krankheit oder dem Leiden nicht
sind, wobei die identifizierten Analyten Marker betroffenen Zellen oder Geweben durch Daten-
der Krankheit oder des Leidens sind; auswertung;

d) Erhalten eines flinften Profils der Analyten Identifizieren eines dritten Satzes von Differen-
aus von der Krankheit oder dem Leiden betrof- zen zwischen denflinften und sechsten Profilen,
fenen Zellen oder Geweben im Subjekt mit der 70 wobei der dritte Satz von Differenzen flr das
Krankheit oder dem Leiden; fuinfte Profil in Bezug auf das sechste Profil spe-
Erhalten eines sechsten Profils der Analyten zifisch ist; und

aus von der Krankheit oder dem Leiden nicht e) ldentifizieren mindestens eines des einen
betroffenen Zellen oder Geweben im Subjekt mit oder der mehreren Marker von c), die im dritten
der Krankheit oder dem Leiden; 15 Satz von Differenzen vorhanden sind.
Identifizieren eines dritten Satzes von Differen-

zen zwischen den fliinften und sechsten Profilen, 4. Verfahren zur ldentifizierung eines oder mehrerer
wobei der dritte Satz von Differenzen fiir das Marker einer kardiovaskularen Krankheit oder eines
funfte Profil in Bezug auf das sechste Profil spe- kardiovaskularen Leidens, umfassend:

zifisch ist; und 20

e) ldentifizieren mindestens eines des einen
oder der mehreren Marker von c), die im dritten
Satz von Differenzen vorhanden sind.

a) Erstellen eines ersten Profils von Analyten
durch Nachweisen der Analyten aus phagozyti-
schen Zellen eines Subjekts, wobei das Subjekt

die Krankheit oder das Leiden hat;

Erstellen eines zweiten Profils der Analyten
durch Nachweisen der Analyten aus nicht-pha-
gozytischen Zellen des Subjekts;

3. Verfahren zur Identifizierung eines oder mehrerer 25
Marker einer kardiovaskularen Krankheit oder eines
kardiovaskularen Leidens, umfassend:

a) Erstellen eines ersten Profils von Analyten

Identifizieren eines ersten Satzes von Differen-
zen zwischen den ersten und zweiten Profilen,

durch Nachweisen der Analyten aus phagozyti- 30 wobei der erste Satz von Differenzen flr das
schen Zellen eines Subjekts, wobei das Subjekt erste Profil in Bezug auf das zweite Profil spe-
die Krankheit oder das Leiden hat; zifisch ist;

Erhalten eines zweiten Profils von Analyten aus b) Erstellen eines dritten Profils der Analyten
phagozytischen Zellen eines Kontrollsubjekts durch Nachweisen der Analyten aus von der
durch Datenauswertung, wobei das Kontroll- 35 Krankheit oder dem Leiden betroffenen Zellen
subjekt die Krankheit oder das Leiden nicht hat; oder Geweben des Subijekts;

Identifizieren eines ersten Satzes von Differen- Erstellen eines vierten Profils der Analyten
zen zwischen den ersten und zweiten Profilen, durch Nachweisen der Analyten aus von der
wobei der erste Satz von Differenzen fiir das Krankheit oder dem Leiden nicht betroffenen
erste Profil in Bezug auf das zweite Profil spe- 40 Zellen oder Geweben des Subjekts;

zifisch ist; Identifizieren eines zweiten Satzes von Differen-
b) Erstellen eines dritten Profils der Analyten zen zwischen den dritten und vierten Profilen,
durch Nachweisen der Analyten aus nicht-pha- wobei der zweite Satz von Differenzen fiir das
gozytischen Zellen des Subijekts; dritte Profil in Bezug auf das vierte Profil spezi-
Erhalten eines vierten Profils der Analyten aus 45 fisch ist;

nicht-phagozytischen Zellen des Kontrollsub- c¢) ldentifizieren eines oder mehrerer Analyten,
jekts durch Datenauswertung; die sowohl im ersten Satz von Differenzen als
Identifizieren eines zweiten Satzes von Differen- auch im zweiten Satz von Differenzen vorhan-
zen zwischen den dritten und vierten Profilen, den sind, wobei die identifizierten Analyten Mar-
wobei der zweite Satz von Differenzen fiir das 50 ker der Krankheit oder des Leidens sind;

dritte Profil in Bezug auf das vierte Profil spezi- d) Erstellen eines funften Profils der Analyten
fisch ist; und durch Nachweisen der Analyten aus phagozyti-
c) Identifizieren eines oder mehrerer Analyten, schen Zellen eines Kontrollsubjekts, wobei das
die fir den ersten Satz von Differenzen in Bezug Kontrollsubjekt die Krankheit oder das Leiden
auf den zweiten Satz von Differenzen spezifisch 55 nicht hat;

sind, wobei die identifizierten Analyten Marker
der Krankheit oder des Leidens sind;
d) Erhalten eines flinften Profils der Analyten
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Identifizieren eines dritten Satzes von Differen-
zen zwischen den ersten und flinften Profilen,
wobei der dritte Satz von Differenzen fiir das
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erste Profil in Bezug auf das fiinfte Profil spezi-
fisch ist;

e) ldentifizieren mindestens eines des einen
oder der mehreren Marker von c), die im dritten
Satz von Differenzen vorhanden sind.

5. Verfahren zur Ildentifizierung eines oder mehrerer

Marker einer kardiovaskularen Krankheit oder eines
kardiovaskularen Leidens, umfassend:

a) Erstellen eines ersten Profils von Analyten
durch Nachweisen der Analyten aus > 2n pha-
gozytischen Zellen eines Subjekts, wobei das
Subjekt die Krankheit oder das Leiden hat;
Erstellen eines zweiten Profils der Analyten
durch Nachweisen der Analyten aus = 2n pha-
gozytischen Zellen des Subijekts;

Identifizieren eines ersten Satzes von Differen-
zen zwischen den ersten und zweiten Profilen,
wobei der erste Satz von Differenzen fir das
erste Profil in Bezug auf das zweite Profil spe-
zifisch ist;

b) Erstellen eines dritten Profils der Analyten
durch Nachweisen der Analyten aus > 2n pha-
gozytischen Zellen eines Kontrollsubjekts, wo-
bei das Kontrollsubjekt die Krankheit oder das
Leiden nicht hat;

Erstellen eines vierten Profils der Analyten
durch Nachweisen der Analyten aus = 2n pha-
gozytischen Zellen des Kontrollsubjekts;
Identifizieren eines zweiten Satzes von Differen-
zen zwischen den dritten und vierten Profilen,
wobei der zweite Satz von Differenzen fir das
dritte Profil in Bezug auf das vierte Profil spezi-
fisch ist; und

c) ldentifizieren eines oder mehrerer Analyten,
die fir den ersten Satz von Differenzen in Bezug
auf den zweiten Satz von Differenzen spezifisch
sind, wobei die identifizierten Analyten Marker
der Krankheit oder des Leidens sind;

d) Erhalten eines flinften Profils der Analyten
aus von der Krankheit oder dem Leiden betrof-
fenen Zellen oder Geweben im Subjekt mit der
Krankheit oder dem Leiden;

Erhalten eines sechsten Profils der Analyten
aus von der Krankheit oder dem Leiden nicht
betroffenen Zellen oder Geweben im Subjekt mit
der Krankheit oder dem Leiden;

Identifizieren eines dritten Satzes von Differen-
zen zwischen den fliinften und sechsten Profilen,
wobei der dritte Satz von Differenzen fir das
funfte Profil in Bezug auf das sechste Profil spe-
zifisch ist; und

e) ldentifizieren mindestens eines des einen
oder der mehreren Marker von c), die im dritten
Satz von Differenzen vorhanden sind.

6. Verfahren nach einem der Anspriiche 1 bis 5, wobei
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es sich bei den Analyten um Nucleinsauren, Prote-
ine, Lipide, Kohlenhydrate, Metaboliten oder Kom-
binationen davon handelt;

wobei die Nucleinsauren gegebenenfalls Nucleoti-
de, Oligonucleotide, DNAs, RNAs oder DNA-RNA-
Hybride sind;

wobei die Proteine gegebenenfalls Aminoséauren,
Peptide, Enzyme, Antigene, Antikérper, Cytokine,
Lipoproteine, Glycoproteine oder Hormone sind;
wobei die Lipide gegebenenfalls Fettsauren, neutra-
le Fette, Phosphatide, Cholesterol, Cholesteroles-
ter, Triglyceride, Glycolipide, Glycerolipide, Glyce-
rophospholipide, Sphingolipide, Sterol-Lipide, Pre-
nol-Lipide, Saccharolipide, Polyketide, Cholinglyce-
rophospholipid, Ethanolaminglycerophospholipid,
Phosphatidylinositol, Phosphatidylglycerol, Phos-
phatidylserin, Lyso-Cholinglycerophospholipid, Ly-
so-Ethanolaminglycerophospholipid, Phosphatid-
saure, Lyso-Phosphatidsaure, Sphingomyelin, Ga-
lactosylceramid, Glucosylceramid, freie Fettsauren,
Prostaglandine, Triacylglycerol, Diacylglycerol, Mo-
noacylglycerol, Acyl-CoA, Acylcarnitin, Oxysterol,
Ceramid, Cardiolipin, Sphingoidbase-1-Phosphat,
Sphingosin, Lyso-Sphingomyelin, Ganglioside,
Plasmalogen, Sulfatide, Lipoproteine mit niedriger
Dichte (LDLs), Lipoproteine mit sehr niedriger Dichte
(VLDLs), Lipoproteine mit hoher Dichte (HDLs),
Sphingoidbase-1-Phosphate oder Derivate davon
sind;

wobei die Kohlenhydrate gegebenenfalls Monosac-
charide, Disaccharide, Polysaccharide, Oligosac-
charide oder Derivative davon sind; und

wobei die Metaboliten gegebenenfalls primare Me-
taboliten, sekundare Metaboliten, organische Meta-
boliten, anorganische Metaboliten, Prostaglandine,
Hydroxyeicosatetraensduren, Hydroxyoctadecadi-
ensauren, Steroide, Gallensauren, Vitamine oder
Derivate davon sind.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
das Profil ein Nucleinsaureprofil, ein Proteinprofil,
ein Lipidprofil, ein Kohlenhydratprofil, ein Metabolit-
profil oder eine Kombination davon ist;

wobei das Nucleinsaureprofilgegebenenfalls ein ge-
notypisches Profil, ein Einzelnucleotid-Polymorphis-
musprofil, ein Genmutationsprofil, ein Genkopie-
nummernprofil, ein DNA-Methylierungsprofil, ein
DNA-Acetylierungsprofil, ein Chromosomendosie-
rungsprofil, ein Genexpressionsprofil oder eine
Kombination davon ist; und

wobei das Proteinprofil gegebenenfalls ein Protein-
expressionsprofil, ein Proteinaktivierungsprofil oder
eine Kombination davon ist; und wobei das Protein-
aktivierungsprofil ferner gegebenenfalls ein Bestim-
men eines Phosphorylierungszustands, eines Ubi-
quitinierungszustands, eines Myristoylierungszu-
stands oder eines Konformationszustands des einen
oder der mehreren Marker umfasst.
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Verfahren nach einem der Anspriiche 1 bis 7, wobei
das Profil durch einen qualitativen Assay, einen
quantitativen Assay oder eine Kombination davon
nachgewiesen wird;

wobei der quantitative Assay gegebenenfalls Se-
quenzierung, direkte Sequenzierung, Schrotschuss-
Zufallssequenzierung, Didesoxy-Terminationsse-
quenzierung nach Sanger, Gesamtgenomsequen-
zierung, Sequenzierung durch Hybridisierung, Pyro-
sequenzierung, Kapillarelektrophorese, Gelelektro-
phorese, Duplex-Sequenzierung, Zyklus-Sequen-
zierung, Einzelbasenerweiterungs-Sequenzierung,
Festphasensequenzierung, Hochdurchsatz-Se-
quenzierung, massiv parallele Signatursequenzie-
rung, Emulsions-PCR, Sequenzierung durch rever-
siblen Farbstoffterminator, Paired-End-Sequenzie-
rung, kurzfristige Sequenzierung, Exonucleasen-
Sequenzierung, Sequenzierung durch Ligation,
Kurz-Lese-Sequenzierung, Einzelmolekiil-Sequen-
zierung, Sequenzierung durch Synthese, Echtzeit-
Sequenzierung, Umkehrterminator-Sequenzierung,
Nanoporen-Sequenzierung, 454-Sequenzierung,
Sequenzierung durch Solexa Genome Analyzer,
SOLID® Sequenzierung, MS-PET-Sequenzierung,
Massenspektrometrie, matrixgestiitzte Laser-De-
sorption/lonisations-Flugzeit  (MALDI-TOF)-Mas-
senspektrometrie, Elektrospray-lonisations
(ESI)-Massenspektrometrie, oberflachenerweiterte
Laser-Desorption/lonisations-Flugzeit (SELDI-
TOF)-Massenspektrometrie,  Quadrupol-Flugzeit
(Q-TOF)-Massenspektrometrie, Atmospharen-
druck-Photoionisations-Massenspektrometrie (AP-
PI-MS), Fourier-Transformations-Massenspektro-
metrie (FTMS), matrixgestiitzte Laser-Desorpti-
on/lonisations-Fourier-Transformations-lonenzy-
klotronresonanz (MALDI-FT-ICR)-Massenspektro-
metrie, Sekundarionen-Massenspektrometrie
(SIMS), Polymerase-Kettenreaktions (PCR)-Analy-
se, quantitative PCR, Echtzeit-PCR, einen Fluores-
zenz-Assay, einen kolorimetrischen Assay, einen
Chemilumineszenz-Assay oder eine Kombination
davon verwendet.

Verfahren nach einem der Anspriiche 1 bis 8,
wobei das Profil ein Nucleinsaureprofil ist, das durch
Polymerase-Kettenreaktions (PCR)-Analyse, Se-
quenzierungsanalyse, elektrophoretische Analyse,
Restriktionsfragmentldngenpolymorphismus
(RFLP)-Analyse, Northern-Blot-Analyse, Umkehrt-
ranskriptase-PCR-Analyse (RT-PCR), quantitative
PCR, quantitative RT-PCR, allelspezifische Oligo-
nucleotid-Hybridisierungsanalyse, komparative Ge-
nomhybridierung,  Heteroduplex-Mobilitdtsassay
(HMA), Einzelstrang-Konformationspolymorphis-
mus (SSCP), denaturierende Gradientengel-Elek-
trophorese (DGGE), RNAase-Fehlanpassungsana-
lyse, Massenspektrometrie, Massenspektrometrie,
matrixgestitzte Laser-Desorption/lonisations-Flug-
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zeit (MALDI-TOF)-Massenspektrometrie, Elektro-
spray-lonisations (ESI)-Massenspektrometrie,
oberflachenerweiterte  Laser-Desorption/lonisati-
ons-Flugzeit (SELDI-TOF)-Massenspektrometrie,
Quadrupol-Flugzeit (Q-TOF)-Massenspektromet-
rie, Atmospharendruck-Photoionisations-Massen-
spektrometrie (APPI-MS), Fourier-Transformations-
Massenspektrometrie (FTMS), matrixgestitzte La-
ser-Desorption/lonisations-Fourier-Transformati-
ons-lonenzyklotronresonanz (MALDI-FT-
ICR)-Massenspektrometrie, Sekundarionen-Mas-
senspektrometrie (SIMS), Southern-Blot-Analyse,
In-situ-Hybridisierung, Fluoreszenz-in-situ-Hybridi-
sierung (FISH), chromogene In-situ-Hybridisierung
(CISH), Immunhistochemie (IHC), Mikroarray, kom-
parative Genomhybridisierung, Karyotypisierung,
multiplexe ligationsabhangige Sondenamplifikation
(MLPA), quantitative multiplexe PCR kurzer fluores-
zierender Fragmente (QMPSF), Mikroskopie, MSP
(methylierungsspezifische PCR)-Assay, HELP (An-
reicherung mit winzigen Hpall-Fragmenten durch li-
gationsvermittelte PCR)-Assay, radioaktive Acetat-
markierungsassays, kolorimetrischen DNA-Acety-
lierungsassay, Chromatin-lmmunprazipitation kom-
biniert mit Mikroarray (ChlP-on-chip)-Assay, Rest-
riktionslandmarken-Genom-Scanning, Immunprazi-
pitation methylierter DNA (MeDIP), molekularen
Break-Light-Assay hinsichtlich DNA-Adenin-Methyl-
transferase-Aktivitdt, chromatographische Tren-
nung, Analyse methylierungssensitiver Restriktions-
enzyme, Oberflachenplasmonresonanz, bisulfitge-
steuerte Konversion nicht-methylierten Cytosins in
Uracil, Analyse mit methylbindender PCR oder eine
Kombination davon nachgewiesen wird;

wobei die Sequenzierungsanalyse gegebenenfalls
aus der Gruppe bestehend aus direkter Sequenzie-
rung, Schrotschuss-Zufallssequenzierung, Dideso-
xy-Terminationssequenzierung nach Sanger, Ge-
samtgenomsequenzierung, Sequenzierung durch
Hybridisierung, Pyrosequenzierung, Kapillarelektro-
phorese, Gelelektrophorese, Duplex-Sequenzie-
rung, Zyklus-Sequenzierung, Einzelbasenerweite-
rungs-Sequenzierung, Festphasensequenzierung,
Hochdurchsatz-Sequenzierung, massiv paralleler
Signatursequenzierung, Emulsions-PCR, Sequen-
zierung durch reversiblen Farbstoffterminator,
Paired-End-Sequenzierung, kurzfristiger Sequen-
zierung, Exonucleasen-Sequenzierung, Sequenzie-
rungdurch Ligation, Kurz-Lese-Sequenzierung, Ein-
zelmolekil-Sequenzierung, Sequenzierung durch
Synthese, Echtzeit-Sequenzierung, Umkehrtermi-
nator-Sequenzierung, Nanoporen-Sequenzierung,
454-Sequenzierung, Sequenzierung durch Solexa
Genome Analyzer, SOLID® Sequenzierung, MS-
PET-Sequenzierung, Massenspektrometrie und ei-
ner Kombination davon ausgewahlt wird;

oder wobei das Profil ein Proteinprofil ist, das durch
einen immunhistochemischen Assay, einen Enzy-



57

mimmunassay (ELISA), Chromatographie, Flissig-
keitschromatographie, GréRenausschlusschroma-
tographie, Hochleistungs-Flissigkeitschromatogra-
phie (HPLC), Gaschromatographie, Massenspekt-
rometrie, Tandem-Massenspektrometrie, matrixge-
stiitzte Laser-Desorption/lonisations-Flugzeit (MAL-
DI-TOF)-Massenspektrometrie, Elektrospray-loni-
sations (ESI)-Massenspektrometrie, oberflachener-
weiterte Laser-Desorption/lonisations-Flugzeit
(SELDI-TOF)-Massenspektrometrie,  Quadrupol-
Flugzeit (Q-TOF)-Massenspektrometrie, Atmos-
pharendruck-Photoionisations-Massenspektromet-
rie (APPI-MS), Fourier-Transformations-Massen-
spektrometrie(FTMS), matrixgestiitzte Laser-De-
sorption/lonisations-Fourier-Transformations-lo-
nenzyklotronresonanz  (MALDI-FT-ICR)-Massen-
spektrometrie, Sekundérionen-Massenspektromet-
rie (SIMS), Radioimmunoassays, Oberflachenplas-
monresonanz, chipgestitzte Mikrofluidik-Assays,
Western-Blot-Assay, oder eine Kombination davon
nachgewiesen wird;

oder wobei das Profil ein Lipidprofil ist, das durch
Chromatographie,  Flussigkeitschromatographie,
GroRenausschlusschromatographie, Hochleis-
tungs-Flissigkeitschromatographie (HPLC), Gas-
chromatographie, Massenspektrometrie, matrixge-
stiitzte Laser-Desorption/lonisations-Flugzeit (MAL-
DI-TOF)-Massenspektrometrie, Tandem-Massen-
spektrometrie, Elektrospray-lonisations (ESI)-Mas-
senspektrometrie, oberflaichenerweiterte Laser-De-
sorption/lonisations-Flugzeit ~ (SELDI-TOF)-Mas-
senspektrometrie, Quadrupol-Flugzeit (Q-
TOF)-Massenspektrometrie, Atmosphéarendruck-
Photoionisations-Massenspektrometrie (APPI-MS),
Fourier-Transformations-Massenspektrometrie
(FTMS), matrixgestutzte Laser-Desorption/lonisati-
ons-Fourier-Transformations-lonenzyklotronreso-
nanz (MALDI-FT-ICR)-Massenspektrometrie, Se-
kundéarionen-Massenspektrometrie (SIMS), Radio-
immunoassays, chipgestitzte Mikrofluidik-Assays,
Fluoreszenznachweis, Chemilumineszenznach-
weis oder eine Kombination davon nachgewiesen
wird;

oder wobei das Profil ein Kohlenhydratprofil ist, das
durch Chromatographie, Flissigkeitschromatogra-
phie, GréRenausschlusschromatographie, Hoch-
leistungs-Anionenaustauschchromatographie  mit
Nachweis durch gepulste Amperometrie (HPAEC-
PAD), Flussigkeitschromatographie, Gaschromato-
graphie, Fluoreszenzassay, Massenspektrometrie,
Tandem-Massenspektrometrie, matrixgestiitzte La-
ser-Desorption/lonisations-Flugzeit (MALDI-
TOF)-Massenspektrometrie, Elektrospray-lonisati-
ons (ESI)-Massenspektrometrie, oberflachenerwei-
terte Laser-Desorption/lonisations-Flugzeit (SELDI-
TOF)-Massenspektrometrie,  Quadrupol-Flugzeit
(Q-TOF)-Massenspektrometrie, Atmospharen-
druck-Photoionisations-Massenspektrometrie (AP-
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PI1-MS), Fourier-Transformations-Massenspektro-
metrie (FTMS), matrixgestutzte Laser-Desorpti-
on/lonisations-Fourier-Transformations-lonenzy-
klotronresonanz (MALDI-FT-ICR)-Massenspektro-
metrie, Sekundarionen-Massenspektrometrie
(SIMS), Radioimmunoassays, chipgestiitzte Mikro-
fluidik-Assays, Fluoreszenznachweis, Chemilumi-
neszenznachweis oder eine Kombination davon
nachgewiesen wird.

Verfahren nach einem der Anspriiche 1 bis 9,
wobei die kardiovaskulare Krankheit oder das kar-
diovaskulare Leiden aus der Gruppe bestehend aus
Myokardinfarkt, koronarer Herzerkrankung, perku-
taner transluminaler Koronarangioplastie (PTCA),
Koronararterien-Bypass-Chirurgie (CABG), Reste-
nose, peripherer GefalRkrankheit, Schlaganfall, Bau-
chaortenaneurysma, intrakraniellem Aneurysma,
Schlaganfall bei Atherosklerose groRer Arterien,
kardiogenem Schlaganfall, einem Myokardinfarktim
frGhen Ansatz, Herzversagen, Lungenembolie, aku-
tem Koronarsyndrom (ACS), Angina, Herzhypertro-
phie, Arteriosklerose, Myokarditis, Pankarditis, En-
dokarditis, Hypertension, kongestiver Herzinsuffizi-
enz, Atherosklerose, zerebrovaskularer Krankheit,
abnehmender Herzgesundheit, ischdmischer Herz-
krankheit, Perikarditis, kardiogenem Schock, Alko-
holkardiomyopathie, kongenitaler Herzkrankheit, is-
chamischer Kardiomyopathie, hypertensiver Kardi-
omyopathie, Klappenkardiomyopathie, entziindli-
cher Kardiomyopathie, Kardiomyopathie nach sys-
temischer Stoffwechselkrankheit, dilatierter Kardio-
myopathie, hypertropher Kardiomyopathie, arrhyth-
mogener rechtsventrikularer Kardiomyopathie, rest-
riktiver Kardiomyopathie, Non-Compaction-
Kardiomyopathie, Herzklappenkrankheit, hyperten-
siver Herzkrankheit, Myokardischamie-Attacke, in-
stabiler Angina, Myokardruptur, kardiogenem
Schock, Embolie, tiefer Venenthrombose, Arrhyth-
mie, arrhythmogener rechtsventrikularer Kardiomy-
opathie, diabetischer Kardiomyopathie, Mitralklap-
peninsuffizienz, Mitralklappenprolaps, peripherer
Gefallkrankheit, Arterienerkrankung, Erkrankung
der Herzschlagader, tiefer Venenthrombose, Ve-
nenerkrankungen, zerebrovaskularer Krankheit, ar-
teriellem Aneurysma, linksventrikuldrer Hypertro-
phie, hypertensiver Nierenerkrankung, hypertensi-
ver Netzhauterkrankung, Vaskulitis, Erkrankung des
linken Hauptbronchus, arterieller GefaRkrankheit,
venodser GefalRkrankheit, Thrombose der Mikrozir-
kulation, einer transitorischen zerebrovaskularen
Episode, Gliedmafenischamie, Aneurysma, Throm-
bose, oberflachlicher Venenthrombose, und tiefer
Venenthrombose ausgewahlt wird.

Verfahren nach einem der Anspriiche 1 bis 4, ferner
umfassend ein Extrahieren von Zellinhalten aus den
phagozytischen Zellen und den nicht-phagozyti-
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schen Zelle vor a); wobei die Zellinhalte der phago-
zytischen Zellen gegebenenfalls lebensfahige er-
krankte Zellen, tote erkrankte Zelle, apoptotische er-
krankte Zellen, zirkulierende Tumorzellen, infektiose
Agenzien, fetale Zellen, Trophoblasten oder Frag-
mente davon umfassen.

Verfahren nach einem der Anspriiche 1 bis 5,
wobei die phagozytischen Zellen professionelle pha-
gozytische Zellen, nicht-professionelle phagozyti-
sche Zellen oder Mischungen davon sind, oder wo-
bei die nicht-phagozytischen Zellen T-Zellen, B-Zel-
len, Null-Zellen, Basophile oder Mischungen davon
sind;

wobei die professionellen phagozytischen Zellen ge-
gebenenfalls Neutrophile, Makrophagen, Monozy-
ten, dendritische Zellen, Schaumzellen, Mastzellen,
Eosinophile oder Mischungen davon sind;

wobei die nicht-professionellen phagozytischen Zel-
len gegebenenfalls Epithelzellen, Endothelzellen,
Fibroblasten, mesenchymale Zellen oder Mischun-
gen davon sind; und

wobei die phagozytischen Zellen oder die nicht-pha-
gozytischen Zellen gegebenenfalls aus einer Kor-
perflissigkeitsprobe, Geweben oder Zellen des
Subjekts isoliert werden; wobei es sich bei der Kor-
perflissigkeitsprobe gegebenenfalls um Blut, Harn,
Stuhl, Speichel, Lymphflissigkeit, Zerebrospinal-
flissigkeit, Synovialflissigkeit, zystische Flissig-
keit, Aszites, Pleuraerguss, Flussigkeit, die von einer
schwangeren Frau im ersten Trimester erhalten
wird, Flussigkeit, die von einer schwangeren Frau
im zweiten Trimester erhalten wird, Flissigkeit, die
von einer schwangeren Frau im dritten Trimester er-
halten wird, mitterliches Blut, Fruchtwasser, Chori-
onzottenprobe, midtterlichen Harn, miutterlichen
Speichel, Plazentaprobe, fetales Blut, Lavage und
zervikale Scheidenfliissigkeit, interstitielle Flissig-
keit oder Augenflissigkeit handelt.

Revendications

1.

Procédé pour identifier un ou plusieurs marqueurs
d’'une maladie ou d'un état cardiovasculaire,
comprenant :

a) la préparation d’'un premier profil d’analytes
par détection desdits analytes a partir de cellules
phagocytaires d’un sujet, dans lequel le sujet a
ladite maladie ou ledit état ;

la préparation d’'un deuxiéme profil desdits ana-
lytes par détection desdits analytes a partir de
cellules non phagocytaires du sujet ;
l'identification d’'un premier jeu de différences
entre les premier et deuxiéme profils, dans le-
quel le premier jeu de différences est spécifique
du premier profil par rapport au deuxieéme profil ;
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b) la préparation d’un troisieme profil desdits
analytes par détection desdits analytes a partir
de cellules phagocytaires d’'un sujet témoin,
dans lequel le sujet ttmoin n’a pas ladite mala-
die ou ledit état ;

la préparation d’un quatriéme profil desdits ana-
lytes par détection desdits analytes a partir de
cellules non phagocytaires du sujet témoin ;
I'identification d’'un deuxiéme jeu de différences
entre les troisieme et quatriéme profils, dans le-
quel le deuxieme jeu de différences est spécifi-
que du troisiéme profil par rapport au quatrieme
profil ;

c) l'identification d’un ou plusieurs analytes spé-
cifiques du premier jeu de différences par rap-
port au deuxieme jeu de différences, les analy-
tes identifiés étant des marqueurs de ladite ma-
ladie ou dudit état ;

d) I'obtention d’un cinquiéme profil desdits ana-
lytes a partir de cellules ou de tissus affectés
par ladite maladie ou ledit étatchez le sujetayant
ladite maladie ou ledit état ;

I'obtention d’un sixiéme profil desdits analytes
a partir de cellules ou de tissus non affectés par
ladite maladie ou ledit état chez le sujet ayant
ladite maladie ou ledit état ;

I'identification d’un troisiéme jeu de différences
entre les cinquiéme et sixieéme profils, dans le-
quel le troisieme jeu de différences est spécifi-
que du cinquieme profil par rapport au sixiéme
profil ; et

e) I'identification d’au moins un du ou des mar-
queurs de c) présents dans le troisieme jeu de
différences.

Procédé pour identifier un ou plusieurs marqueurs
d’'une maladie ou d'un état cardiovasculaire,
comprenant :

a) la préparation d’'un premier profil d’analytes
par détection desdits analytes a partir de cellules
phagocytaires d’un sujet, dans lequel le sujet a
ladite maladie ou ledit état ;

la préparation d’'un deuxiéme profil desdits ana-
lytes par détection desdits analytes a partir de
cellules phagocytaires d’'un sujet témoin, dans
lequel le sujet témoin n’a pas ladite maladie ou
ledit état ;

I'identification d’'un premier jeu de difféerences
entre les premier et deuxiéme profils, dans le-
quel le premier jeu de différences est spécifique
du premier profil par rapport au deuxiéme profil ;
b) la préparation d’'un troisieme profil desdits
analytes par détection desdits analytes a partir
de cellules non phagocytaires du sujet ;

la préparation d’un quatriéme profil desdits ana-
lytes par détection desdits analytes a partir de
cellules non phagocytaires du sujet témoin ;
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l'identification d’'un deuxiéme jeu de différences
entre les troisiéme et quatrieme profils, dans le-
quel le deuxiéme jeu de différences est spécifi-
que du troisieme profil par rapport au quatrieme
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ladie ou dudit état ;

d) I'obtention d’un cinquiéme profil desdits ana-
lytes a partir de cellules ou de tissus affectés
par ladite maladie ou ledit état par exploration

profil ; 5 de données ;

c) l'identification d’un ou plusieurs analytes spé- I'obtention d’un sixiéme profil desdits analytes
cifiques du premier jeu de différences par rap- a partir de cellules ou de tissus non affectés par
port au deuxiéme jeu de différences, les analy- ladite maladie ou ledit état par exploration de
tes identifiés étant des marqueurs de ladite ma- données ;

ladie ou dudit état ; 10 I'identification d’un troisiéme jeu de différences
d) 'obtention d’un cinquiéme profil desdits ana- entre les cinquiéme et sixieme profils, dans le-
lytes a partir de cellules ou de tissus affectés quel le troisieme jeu de différences est spécifi-
par ladite maladie ou ledit état chezle sujetayant que du cinquieme profil par rapport au sixiéme
ladite maladie ou ledit état ; profil ; et

'obtention d’'un sixieme profil desdits analytes 15 e) I'identification d’au moins un du ou des mar-

a partir de cellules ou de tissus non affectés par
ladite maladie ou ledit état chez le sujet ayant
ladite maladie ou ledit état ;

queurs de c) présents dans le troisieme jeu de
différences.

l'identification d’un troisieme jeu de différences
entre les cinquiéme et sixieme profils, dans le- 20
quel le troisieme jeu de différences est spécifi-

4. Procédé pour identifier un ou plusieurs marqueurs
d’'une maladie ou d'un état cardiovasculaire,
comprenant :

que du cinquieme profil par rapport au sixieme
profil ; et
e) l'identification d’au moins un du ou des mar-

c) l'identification d’un ou plusieurs analytes spé-
cifiques du premier jeu de différences par rap-
port au deuxieme jeu de différences, les analy-
tes identifiés étant des marqueurs de ladite ma-
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a) la préparation d’'un premier profil d’analytes
par détection desdits analytes a partir de cellules

queurs de c) présents dans le troisieme jeu de 25 phagocytaires d’un sujet, dans lequel le sujet a
différences. ladite maladie ou ledit état ;
la préparation d’'un deuxiéme profil desdits ana-
3. Procédé pour identifier un ou plusieurs marqueurs lytes par détection desdits analytes a partir des
d'une maladie ou dun état cardiovasculaire, cellules non phagocytaires du sujet ;
comprenant : 30 I'identification d’'un premier jeu de différences
entre les premier et deuxiéme profils, dans le-
a) la préparation d’'un premier profil d’analytes quel le premier jeu de différences est spécifique
par détection d’analytes a partir de cellules pha- du premier profil par rapport au deuxiéme profil ;
gocytaires d’'unsujet, dans lequelle sujetaladite b) la préparation d’un troisieme profil desdits
maladie ou ledit état ; 35 analytes par détection desdits analytes a partir
I'obtention d’'un deuxieme profil d’analytes a par- des cellules ou tissus du sujet affectés par ladite
tir de cellules phagocytaires d’un sujet témoin, maladie ou ledit état ;
dans lequel le sujet témoin n’a pas ladite mala- la préparation d’un quatriéme profil desdits ana-
die ou ledit état, par exploration de données ; lytes par détection desdits analytes a partir des
l'identification d’'un premier jeu de différences 40 cellules ou tissus du sujet non affectés par ladite
entre les premier et deuxiéme profils, dans le- maladie ou ledit état ;
quel le premier jeu de différences est spécifique I'identification d’'un deuxiéme jeu de différences
du premier profil par rapport au deuxieéme profil ; entre les troisiéme et quatriéme profils, dans le-
b) la préparation d’un troisieme profil desdits quel le deuxieme jeu de différences est spécifi-
analytes par détection desdits analytes a partir 45 que du troisiéme profil par rapport au quatriéme
des cellules non phagocytaires du sujet ; profil ;
I'obtention d’'un quatrieme profil desdits analytes c) l'identification d’'un ou plusieurs analytes pré-
a partir des cellules non phagocytaires du sujet sents a la fois dans le premier jeu de différences
témoin par exploration de données ; etdans le deuxieme jeu de différences, les ana-
l'identification d’'un deuxiéme jeu de différences 50 lytes identifiés étant des marqueurs de ladite
entre les troisiéme et quatrieme profils, dans le- maladie ou dudit état ;
quel le deuxiéme jeu de différences est spécifi- d) la préparation d’un cinquieme profil desdits
que du troisieme profil par rapport au quatrieme analytes par détection desdits analytes a partir
profil ; et de cellules phagocytaires d’'un sujet témoin,
55

dans lequel le sujet ttmoin n’a pas ladite mala-
die ou ledit état ;

I'identification d’un troisiéme jeu de différences
entre les premier et cinquiéme profils, dans le-
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quel le troisieme jeu de différences est spécifi-
que du premier profil par rapport au cinquiéme
profil ;

e) l'identification d’au moins un du ou des mar-
queurs de c) présents dans le troisieme jeu de
différences.

Procédé pour identifier un ou plusieurs marqueurs
d’'une maladie ou d'un état cardiovasculaire,
comprenant :

a) la préparation d’'un premier profil d’analytes
par détection desdits analytes a partir des cel-
lules phagocytaires > 2n d’un sujet, dans lequel
le sujet a ladite maladie ou ledit état ;

la préparation d’'un deuxiéme profil desdits ana-
lytes par détection desdits analytes a partir des
cellules phagocytaires =2n du sujet ;
l'identification d’'un premier jeu de différences
entre les premier et deuxiéme profils, dans le-
quel le premier jeu de différences est spécifique
du premier profil par rapport au deuxiéme profil ;
b) la préparation d’un troisieme profil desdits
analytes par détection desdits analytes a partir
des cellules phagocytaires > 2n d’'un sujet té-
moin, dans lequel le sujet ttmoin n’a pas ladite
maladie ou ledit état ;

la préparation d’un quatriéme profil desdits ana-
lytes par détection desdits analytes a partir des
cellules phagocytaires =2n du sujet témoin ;
l'identification d’'un deuxiéme jeu de différences
entre les troisiéme et quatrieme profils, dans le-
quel le deuxiéme jeu de différences est spécifi-
que du troisieme profil par rapport au quatrieme
profil ; et

c) l'identification d’un ou plusieurs analytes spé-
cifiques du premier jeu de différences par rap-
port au deuxieme jeu de différences, les analy-
tes identifiés étant des marqueurs de ladite ma-
ladie ou dudit état ;

d) 'obtention d’un cinquiéme profil desdits ana-
lytes a partir de cellules ou de tissus affectés
par ladite maladie ou ledit état chez le sujetayant
ladite maladie ou ledit état ;

I'obtention d’un sixieme profil desdits analytes
a partir de cellules ou de tissus non affectés par
ladite maladie ou ledit état chez le sujet ayant
ladite maladie ou ledit état ;

l'identification d’un troisieme jeu de différences
entre les cinquiéme et sixieme profils, dans le-
quel le troisieme jeu de différences est spécifi-
que du cinquieme profil par rapport au sixieme
profil ; et

e) l'identification d’au moins un du ou des mar-
queurs de c) présents dans le troisieme jeu de
différences.

Procédé selon I'une quelconque des revendications
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1 a 5, dans lequel les analytes sont des acides nu-
cléiques, des protéines, des lipides, des hydrates de
carbone, des métabolites, ou des combinaisons de
Ceux-ci ;

éventuellement dans lequel les acides nucléiques
sont des nucléotides, des oligonucléotides, des
ADN, des ARN, ou des hybrides d’ADN-ARN ;
éventuellement dans lequel les protéines sont des
acides aminés, des peptides, des enzymes, des an-
tigénes, des anticorps, des cytokines, des lipopro-
téines, des glycoprotéines, ou des hormones ;
éventuellement dans lequel les lipides sont des aci-
des gras, des graisses neutres, des phosphatides,
du cholestérol, des esters de cholestérol, des trigly-
cérides, des glycolipides, des glycérolipides, des
glycérophospholipides, des sphingolipides, des lipi-
des de stérol, des lipides de prénol, des saccharoli-
pides, des polycétides, du glycérophospholipide a
choline, du glycérophospholipide a éthanolamine,
du phosphatidylinositol, du phosphatidylglycérol, de
la phosphatidylsérine, du glycérophospholipide a ly-
socholine, du glycérophospholipide a lysoéthanola-
mine, de I'acide phosphatidique, de I'acide lysophos-
phatidique, de la sphingomyéline, du galactosylcé-
ramide, du glucosylcéramide, des acides gras libres,
des prostaglandines, du triacylglycérol, du diacylgly-
cérol, du monoacylglycérol, de I'acyl-CoA, de I'acyl-
carnitine, de 'oxystérol, du céramide, de la cardioli-
pine, du sphingoide base-1-phosphate, de la sphin-
gosine, de la lysosphingomyéline, des gangliosides,
du plasmalogéne, du sulfatide, des lipoprotéines
basse densité (LDL), des lipoprotéines trés basse
densité (VLDL), des lipoprotéines haute densité
(HDL), des sphingoide base-1-phosphates ou des
dérivés de ceux-ci ;

éventuellement dans lequel les hydrates de carbone
sont des monosaccharides, des disaccharides, des
polysaccharides, des oligosaccharides, ou des dé-
rivés de ceux-ci ; et

éventuellement dans lequel les métabolites sont des
métabolites primaires, des métabolites secondaires,
des métabolites organiques, des métabolites inor-
ganiques, des prostaglandines, des acides hy-
droxyéicosatétrénoiques, des acides hydroxyocta-
décadiénoiques, des stéroides, des acides biliaires,
des vitamines, ou des dérivés de ceux-ci.

Procédé selon 'une quelconque des revendications
1 a 6, dans lequel le profil est un profil d’acides nu-
cléiques, un profil de protéines, un profil de lipides,
un profil d’hydrates de carbone, un profil de méta-
bolites, ou une combinaison de ceux-ci ;

éventuellement dans lequel le profil d’acides nucléi-
ques est un profil génotypiques, un profil de poly-
morphismes mononucléotidiques, un profil de muta-
tions géniques, un profil de nombres de copies gé-
niques, un profil de méthylation d’ADN, un profil
d’acétylation d’ADN, un profil de dosage des chro-
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mosomes, un profil d’expression de génes, ou une
combinaison de ceux-ci ; et

éventuellement dans lequel le profil de protéines est
un profil d’expression de protéines, un profil d’acti-
vation de protéines, ou une combinaison de ceux-
ci ; et en outre éventuellement dans lequel le profil
d’activation de protéines comprend la détermination
d’'un état de phosphorylation, d’un état d’ubiquitina-
tion, d’'un état de myristoylation, ou d’'un état de con-
formation du ou des marqueurs.

Procédé selon I'une quelconque des revendications
1a7,dans lequel le profil est détecté par un dosage
qualitatif, un dosage quantitatif, ou une combinaison
de ceux-ci ;

éventuellement dans lequel le dosage quantitatif uti-
lise un séquencage, un séquencgage direct, un sé-
quencage aléatoire globale, un séquencage par ter-
minaison de chaine au didésoxy de Sanger, un sé-
quencage de génome complet, un séquengage par
hybridation, un pyroséquencgage, une électrophore-
se capillaire, une électrophorese sur gel, un séquen-
cage en duplex, un séquengage cyclique, un sé-
quencgage par extension d’'une seule base, un sé-
quencage en phase solide, un séquencage a haut
débit, un séquengage par signature massivement
parallele, une PCR en émulsion, un séquencage par
terminateur colorant réversible, un séquencgage par
paires appariées, un séquengage a court terme, un
séquencgage par exonucléase, un séquencgage par
ligature, un séquencgage par lecture courte, un sé-
quencage d’une seule molécule, un séquencgage par
synthése, un séquengage en temps réel, un séquen-
cage par terminateur inverse, un séquengage par
nanopore, un séquencage 454, un séquencage au
moyen d’un analyseur de génome Solexa, un sé-
quencage SOLID®, un séquengage MS-PET, une
spectrométrie de masse, une spectrométrie de mas-
se par désorption laser assistée par une matrice /
ionisation - temps de vol (MALDI-TOF), une spec-
trométrie de masse par ionisation de pulvérisation
d’électrons (ESI), une spectrométrie de masse par
désorption laser amplifiée en surface / ionisation -
temps de vol (SELDI-TOF), une spectrométrie de
masse quadripolaire - temps de vol (Q-TOF), une
spectrométrie de masse par photo-ionisation sous
la pression atmosphérique (APPI-MS), une spectro-
métrie de masse par transformée de Fourier (FTMS),
une spectrométrie de masse par désorption laser
assistée par une matrice / ionisation - transformée
de Fourier - résonance cyclotronique ionique (MAL-
DI-FT-ICR), une spectrométrie de masse a ions se-
condaires (SIMS), une analyse d’amplification en
chaine par polymérase (PCR), une PCR quantitati-
ve, une PCR en temps réel, un test de fluorescence,
un test colorimétrique, un test chimioluminescent,
ou une combinaison de ceux-ci.
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Procédé selon 'une quelconque des revendications
1 a 8, dans lequel le profil est un profil d’acides nu-
cléiques détectés par une analyse d’amplification en
chaine par polymérase (PCR), une analyse de sé-
quencgage, une analyse électrophorétique, une ana-
lyse de polymorphisme de longueur de fragment de
restriction (RFLP), une analyse par transfert Nor-
thern, une analyse PCR atranscriptase inverse (RT-
PCR), une PCR quantitative, une RT-PCR quantita-
tive, une analyse d’hybridation d’oligonucléotide a
spécificité d’'alléle, une hybridation génomique com-
parative, un test de mobilité d’hétéroduplex (HMA),
un polymorphisme de conformation de simple brin
(SSCP), une électrophorése sur gel a gradient de
dénaturation (DGGE), une analyse de mésapparie-
ment d’ARNase, une spectrométrie de masse, une
spectrométrie de masse par désorption laser assis-
tée par une matrice / ionisation - temps de vol (MAL-
DI-TOF), une spectrométrie de masse par ionisation
de pulvérisation d’électrons (ESI), une spectrométrie
de masse par désorption laser amplifiée en surface
/ ionisation - temps de vol (SELDI-TOF), une spec-
trométrie de masse quadripolaire - temps de vol (Q
TOF), une spectrométrie de masse par photo-ioni-
sation sous la pression atmosphérique (APPI-MS),
une spectrométrie de masse par transformée de
Fourier (FTMS), une spectrométrie de masse par
désorption laser assistée par une matrice / ionisation
- transformée de Fourier - résonance cyclotronique
ionique (MALDI-FT-ICR), une spectrométrie de
masse a ions secondaires (SIMS), une analyse par
transfert Southern, une hybridation in situ, une hy-
bridation in situ en fluorescence (FISH), une hybri-
dation in situ chromogénique (CISH), une immuno-
histochimie (IHC), une puce a ADN, une hybridation
génomique comparative, un caryotypage, une am-
plification par sonde dépendante d’une ligature mul-
tiplex (MLPA), une PCR multiplex quantitative de
fragments fluorescents courts (QMPSF), une mi-
croscopie, un test PCR spécifique d’'une méthylation
(MSP), un test PCR a médiation par un enrichisse-
ment en minuscules fragments Hpall par ligature
(HELP), des tests par marquage a I'acétate radioac-
tif, un test d’acétylation d’ADN colorimétrique, une
immunoprécipitation de chromatine combinée a un
test sur puce a ADN (ChIP sur puce), un balayage
génomique a points de repére de restriction, une im-
munoprécipitation d’ADN méthylé (MeDIP), un test
de lumiére de décomposition moléculaire pour I'ac-
tivité d’ADN adénine méthyltransférase, une sépa-
ration chromatographique, une analyse d’enzyme
de restriction sensible a une méthylation, une réso-
nance plasmonique de surface, une conversion en-
trainée par le bisulfite de cytosine non méthylée en
uracile, une analyse PCR parliaison méthyle, ouune
combinaison de ceux-ci ;

éventuellement dans lequel 'analyse de séquenca-
ge est choisie dans le groupe constitué par un sé-
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quencgage direct, un séquengage aléatoire globale,
un séquengage par terminaison de chaine au didé-
soxy de Sanger, un séquencage de génome com-
plet, un séquencage par hybridation, un pyrosé-
quencgage, une électrophoréese capillaire, une élec-
trophorése sur gel, un séquencgage en duplex, un
séquencgage cyclique, un séquencgage par extension
d’'une seule base, un séquencage en phase solide,
un séquencgage a haut débit, un séquencgage par si-
gnature massivement paralléle, une PCR en émul-
sion, un séquencgage par terminateur colorant réver-
sible, un séquencgage par paires appariées, un sé-
guengage a court terme, un séquengage par exonu-
cléase, un séquengage par ligature, un séquencage
par lecture courte, un séquencgage d’'une seule mo-
lécule, un séquengage par synthése, un séquenca-
ge en temps réel, un séquengage par terminateur
inverse, un séquengage par nanopore, un séquen-
cage 454, un séquencgage au moyen d’un analyseur
de génome Solexa, un séquencage SOLID®, un sé-
quencage MS-PET, une spectrométrie de masse, et
une combinaison de ceux-ci ;

ou dans lequel le profil est un profil de protéines dé-
tecté par un dosage immunohistochimique, un test
immuno-enzymatique (ELISA), une chromatogra-
phie, une chromatographie en phase liquide, une
chromatographie d’exclusion stérique, une chroma-
tographie en phase liquide a haute performance
(HPLC), une chromatographie gazeuse, une spec-
trométrie de masse, une spectrométrie de masse en
tandem, une spectrométrie de masse par désorption
laser assistée par une matrice / ionisation - temps
de vol (MALDI-TOF), une spectrométrie de masse
par ionisation de pulvérisation d’électrons (ESI), une
spectrométrie de masse par désorption laser ampli-
fiée en surface / ionisation - temps de vol (SELDI-
TOF), une spectrométrie de masse quadripolaire -
temps de vol (Q TOF), une spectrométrie de masse
par photo-ionisation sous la pression atmosphérique
(APPI-MS), une spectrométrie de masse par trans-
formée de Fourier (FTMS), une spectrométrie de
masse par désorption laser assistée par une matrice
[ ionisation - transformée de Fourier - résonance cy-
clotronique ionique (MALDI-FT-ICR), une spectro-
métrie de masse a ions secondaires (SIMS), des ra-
dioimmunodosages, une résonance plasmonique
de surface, des tests basés sur des puces microflui-
diques, un test par transfert Western, ou une com-
binaison de ceux-ci ;

ou dans lequel le profil est un profil de lipides détecté
par une chromatographie, une chromatographie en
phase liquide, une chromatographie d’exclusion sté-
rique, une chromatographie en phase liquide a haute
performance (HPLC), une chromatographie gazeu-
se, une spectrométrie de masse, une spectrométrie
de masse par désorption laser assistée par une ma-
trice / ionisation - temps de vol (MALDI-TOF), une
spectrométrie de masse en tandem, une spectromé-

10

15

20

25

30

35

40

45

50

55

35

EP 2 596 349 B1

10.

68

trie de masse par ionisation de pulvérisation d’élec-
trons (ESI), une spectrométrie de masse par désorp-
tion laser amplifiée en surface / ionisation - temps
de vol (SELDI-TOF), une spectrométrie de masse
quadripolaire - temps de vol (Q-TOF), une spectro-
métrie de masse par photo-ionisation sous la pres-
sion atmosphérique (APPI-MS), une spectrométrie
de masse par transformée de Fourier (FTMS), une
spectrométrie de masse par désorption laser assis-
tée parune matrice /ionisation - transformée de Fou-
rier - résonance cyclotronique ionique (MALDI-FT-
ICR), une spectrométrie de masse a ions secondai-
res (SIMS), des radioimmunodosages, des tests ba-
sés sur des puces microfluidiques, une détection de
fluorescence, une détection de chimioluminescen-
ce, ou une combinaison de ceux-ci ;

ou dans lequel le profil est un profil d’hydrates de
carbone détecté par une chromatographie, une
chromatographie en phase liquide, une chromato-
graphie d’exclusion stérique, une chromatographie
par échange d’anions haute performance avec dé-
tection ampérométrique pulsée (HPAEC-PAD), une
chromatographie en phase liquide, une chromato-
graphie gazeuse, un dosage de fluorescence, une
spectrométrie de masse, une spectrométrie de mas-
se en tandem, une spectrométrie de masse par dé-
sorption laser assistée par une matrice / ionisation -
temps de vol (MALDI-TOF), une spectrométrie de
masse par ionisation de pulvérisation d’électrons
(ESI), une spectrométrie de masse par désorption
laser amplifiée en surface / ionisation - temps de vol
(SELDI-TOF), une spectrométrie de masse quadri-
polaire - temps de vol (Q-TOF), une spectrométrie
de masse par photo-ionisation sous la pression at-
mosphérique (APPI-MS), une spectrométrie de
masse par transformée de Fourier (FTMS), une
spectrométrie de masse par désorption laser assis-
tée parune matrice /ionisation - transformée de Fou-
rier - résonance cyclotronique ionique (MALDI-FT-
ICR), une spectrométrie de masse a ions secondai-
res (SIMS), des radioimmunodosages, des tests ba-
sés sur des puces microfluidiques, une détection de
fluorescence, une détection de chimioluminescen-
ce, ou une combinaison de ceux-ci.

Procédé selon 'une quelconque des revendications
1 a9, dans lequel la maladie ou I'état cardiovascu-
laire est choisi dans le groupe constitué par un in-
farctus du myocarde, une maladie coronarienne,
une angioplastie coronarienne transluminale percu-
tanée (ACTP), une opération de pontage coronarien
(CABG), une resténose, une maladie artérielle péri-
phérique, un accident vasculaire, un anévrisme de
|'aorte abdominale, un anévrisme intracranien, un
accident athérosclérotique d’une grosse artére, un
accident vasculaire cardiogénique, un infarctus du
myocarde a début précoce, une insuffisance cardia-
que, une embolie pulmonaire, un syndrome corona-
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rien aigu (ACS), un angor, une hypertrophie cardia-
que, une artériosclérose, une myocardite, une pan-
cardite, une endocardite, une hypertension, une in-
suffisance cardiaque congestive, une athéroscléro-
se, une maladie cérébrovasculaire, un déclin de
I'état de santé cardiaque, une maladie cardiaque is-
chémique, une péricardite, un choc cardiogénique,
une cardiomyopathie alcoolique, une maladie car-
diaque congénitale, une cardiomyopathie ischémi-
que, une cardiomyopathie d’hypertension, une car-
diomyopathie valvulaire, une cardiomyopathie in-
flammatoire, une cardiomyopathie secondaire a une
maladie métabolique systémique, une cardiomyo-
pathie dilatée, une cardiomyopathie hypertrophique,
une cardiomyopathie ventriculaire droite arythmogé-
nique, une cardiomyopathie restrictive, une cardio-
myopathie sans compactage, une maladie cardia-
que valvulaire, une maladie cardiaque d’hyperten-
sion, une attaque ischémique myocardique, un an-
gor instable, une rupture myocardique, un choc car-
diogénique, une embolie, une thrombose veineuse
profonde, une arythmie, une cardiomyopathie ven-
triculaire droite arythmogénique, une cardiomyopa-
thie diabétique, une régurgitation mitrale, un affais-
sement de la valve mitrale, une maladie vasculaire
périphérique, une maladie artérielle, une maladie ca-
rotidienne, une thrombose veineuse profonde, les
maladies veineuses, une maladie cérébrovasculai-
re, un anévrisme artériel, une hypertrophie ventricu-
laire gauche, une maladie rénale d’hypertension,
une maladie rétinienne d’hypertension, une angéite,
une maladie du tronc coronaire gauche, une maladie
vasculaire artérielle, une maladie vasculaire veineu-
se, une thrombose de la microcirculation, un acci-
dent cérébrovasculaire transitoire, une ischémie
d’'un membre, un anévrisme, une thrombose, une
thrombose veineuse superficielle, et une thrombose
veineuse profonde.

Procédé selon I'une quelconque des revendications
1 a4, comprenant en outre I'extraction de contenus
cellulaires a partir des cellules phagocytaires et des
cellules non phagocytaires avant a) ; éventuelle-
ment dans lequel les contenus cellulaires des cellu-
les phagocytaires comprennent des cellules mala-
des viables, des cellules malades mortes, des cel-
lules malades apoptotiques, des cellules tumorales
en circulation, des agents infectieux, des cellules
foetales, des trophoblastes, ou des fragments de
Ceux-Ci.

Procédé selon I'une quelconque des revendications
1 a 5, dans lequel les cellules phagocytaires sont
des cellules phagocytaires professionnelles, des
cellules phagocytaires non professionnelles, ou des
mélanges de celles-ci, ou dans lequel les cellules
non phagocytaires sont des cellules T, des cellules
B, des cellules nulles, des basophiles, ou des mé-
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langes de ceux-ci ;

éventuellement dans lequel les cellules phagocytai-
res professionnelles sont des neutrophiles, des
macrophages, des monocytes, des cellules dendri-
tiques, des cellules spumeuses, des mastocytes,
des éosinophiles, ou des mélanges de ceux-ci ;
éventuellement dans lequel les cellules phagocytai-
res non professionnelles sont des cellules épithélia-
les, des cellules endothéliales, des fibroblastes, des
cellules mésenchymateuses, ou des mélanges de
ceux-ci ; et

éventuellement dans lequel les cellules phagocytai-
res ou les cellules non phagocytaires sontisolées a
partir d’'un échantillon de fluide corporel, de tissus,
ou de cellules du sujet ; éventuellement dans lequel
I’échantillon de fluide corporel estdu sang, de I'urine,
des selles, de la salive, de la lymphe, du liquide
céphalo-rachidien, du fluide synovial, du fluide cys-
tique, du fluide ascitique, une effusion pleurale, un
fluide obtenu a partir d’'une femme enceinte au pre-
mier trimestre, un fluide obtenu a partir d'une femme
enceinte au deuxiéme trimestre, un fluide obtenu a
partir d’'une femme enceinte au troisiéme trimestre,
du sang maternel, du liquide amniotique, un échan-
tillon de villosité chorionique, de I'urine maternelle,
de la salive maternelle, un échantillon de placenta,
du sang fatal, du fluide de lavage et vaginal cervical,
du fluide interstitiel, ou du fluide oculaire.
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Phagocovtic WBC {e.q.. macrophage)

n=g2 n>2z

A\
/" ‘\\
rd ~
' ~
’ N
/ \

4 \

2 A A R AR AR \
/ \
/ \

/ \
/ \
4 \
I \
! \
1 1
| 1
1 1
i ]
\ 1
\ I
\ /
A /
\ /

\ /

\ 4
\ V4
\ /7
N ’,

\\ ,/

\~ f’

49



EP 2 596 349 B1

8ol

{(soussald ssessip=) sjiudonnsu
AQ peanboe AjpAlosies saue

o

SHUCdOANBU POOIG [BLLLIOU U
passaidxs saunieubis 10 uoiey
Jsye spydoansu wsned ul po-ge
pojenbeaidn ssusn

poolq  poolq
[BULION  JU3LRd

usied sWes Wod SI80 | Ul
passeldxe saumeubis Jo uonely
Jsye spydosnou uaned Ul pIoree

paenbeaidn/peinboe ssuen)

poocig wmwmwmm

S|S0 PasSEasip
ut (pioy-zz}
parenbaidn

SBUSD

wmmmww Emwm&

50



EP 2 596 349 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.

Patent documents cited in the description

US 20100068705 A [0055] [0116]
US 20100009356 A [0055] [0116]
US 20090305265 A [0055] [0116]
US 20070148661 A [0055] [0116]
US 20070141625 A [0055] [0116]
WO 2009121152 A [0055] [0116]
WO 2009097450 A [0055] [0116]
WO 2009034470 A [0055] [0116]
WO 2009014639 A [0055] [0116]
WO 2008003826 A [0055] [0116]
US 5631169 A [0095]
US 4868103 A [0095]
US 4843155 A [0098]
US 4683195 A [0101]
US 4683202 A [0101]
US 5854033 A [0101]
US 7670769 B [0116]
US 7445886 B [0116]
US 7432107 B [0116]
US 7157235 B [0116]

-patent literature cited in the description

Basic and Clinical Immunology. Appleton & Lange,
1994, 71 [0070]

KANG et al. Biochim. Biophys. Acta, 1992, vol. 1128,
267 [0085]

WEYLANDT et al. Lipids, 1996, vol. 31, 977 [0085]
J. SCHILLER et al. Anal. Biochem., 1999, vol. 267,
46 [0085]

KANG et al. Proc. Natl. Acad. Sci. USA, 2001, vol.
98, 4050 [0085]

SCHILLER et al. Prog. Lipid Res., 2004, vol. 43, 499
[0085]

SJOLANDER, S.; URBANICZKY, C. Anal. Chem.,
1991, vol. 63, 2338-2345 [0096]

SZABO et al. Curr. Opin. Struct. Biol., 1995, vol. 5,
699-705 [0096]

RIVAS ; MINTON. Trends Biochem. Sci., 1993, vol.
18, 284 [0097]

HEEGAARD. J. Mol. Recognit., 1998, vol. 11, 141
[0097]

HAGE ; TWEED. J. Chromatogr. B. Biomed. Sci. Ap-
pl., 1997, vol. 12, 499 [0097]

51

US 7009038 B [0116]

US 20100167320 A [0116]
US 20100112587 A [0116]
US 20100098705 A [0116]
US 20100124746 A [0116]
US 20100092983 A [0116]
US 20100120050 A [0116]
US 20090155230 A [0116]
US 20090274709 A [0116]
WO 2009121951 A [0116]
WO 2009092382 A [0116]
WO 2009075579 A [0116]
WO 2009058168 A [0116]
WO 2009053523 A [0116]
WO 2009032722 A [0116]
WO 2009003142 A [0116]
WO 2010041046 A [0116]
WO 2007131345 A [0116]
WO 2009075566 A [0116]

Current Protocols in Molecular Biology. John Wiley
& Sons, 1999, vol. 1987 [0097] [0098]

LI et al. Nat. Med., 2008, vol. 14, 579 [0101]
BARANY. Proc. Natl. Acad. Sci. USA, 1991, vol. 88,
189 [0101]

GUATELLI et al. Proc. Natl. Acad. Sci. USA, 1990,
vol. 87, 1874 [0101]

KWOH et al. Proc. Natl. Acad. Sci. USA, 1989, vol.
86, 1173 [0101]

LIZARDI et al. Bio/Technology, 1988, vol. 6, 1197
[0101]

RS VASAN. Circulation, 2006, vol. 113, 2335-2362
[0117]

RC BECKER. European Heart Journal, 2005, vol. 26,
421-422 [0117]

MP BONACA ; DA MORROW. Clinical Chemistry,
2008, vol. 54, 1424-1431 [0117]

FOWOOD ; JADE LEMOS. Curr Cardiol Rep, 2008,
vol. 10, 319-326 [0117]

A PALAZZUOLLI et al. Minerva Cardioangiol, 2007,
vol. 55, 491-496 [0117]



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
RHA
IPCH %5

CPCH¥S

L5

H 2T SR

S EREEEE

BEX)

MO I RIS SRR RE Y 75 0

EP2596349A2 AFF(AE)A
EP2011810457 % B
BHERERERMARANS

FEMSHERR L

FEMRHFRERL

KASSIS AMIN |

KASSIS, AMIN, 1.

GO01N33/48 GO1N33/53 C12Q1/68

patsnap

2013-05-29

2011-07-22

C12Q1/6809 C12Q1/6883 C12Q2600/106 C12Q2600/118 C12Q2600/136 C12Q2600/156 C12Q2600
/16 GO1N33/5005 GO1N2500/10 GO1N2800/32 GO1N2800/50 GO1N2800/52

61/367051 2010-07-23 US

EP2596349A4
EP2596349B1

Espacenet

NFTRMERAFTEMARRSIFFEAILE S LA TEMARRE O MER
RRFENTH , MERENPNT R, EQFTEMERETEARS
SEEWMMITA S A UL E /O M E R SR EE VIR SR 5 7o


https://share-analytics.zhihuiya.com/view/e1538598-0359-4e9c-a0e2-ea70e10d17bc
https://worldwide.espacenet.com/patent/search/family/045497481/publication/EP2596349A2?q=EP2596349A2

