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ABSTRACT

This invention provides methods of using a sample with multiple analytical
compenents in the diagnosis, prognosis, or monitoring of diseases or conditions.
The invention also provides methods of identifying markers of diseases or
conditions.

DESCRIPTION 00 tart say oonisin simirs)

METHODS OF DETECTING DISEASES OR CONDITIONS

Priority Information

[0001] This application claims priority from U.S. Provisional Application

61/660,427, filed June 15, 2012. The content and disclosure of that application is
incerporated by reference herein in its entirety.

Field of the Invention

[COC2] This invention relates generally to methods of using combinations of two or
more different components selected from cell-fee bodily fluids, phagocytic ceils,
circulating vesicles, and circulating diseased cells in the diagresis, prognosis, or
monitoring of a disease or condition. The invention also refates to methods of
using the combinations to identify markers of diseases or conditions.

Background of the Invention

[0C03] Leukocytes begin as pluripotent hematopoistic stem cells in the bone
marrow and develop along either the myeloid fineage (monocytes, macrophages,
neutrophils, eosinophils, and basophils) or the lymphoid fineage (Tand B

lymphocytes and natural killer cells). The major function of the myeloid lineage
cells (e.9., neutrophils and macrophages) is the phagocytosis of infectious
organisms, live unwanted damaged celis, senescent and dead celis (apoptotic
and necrotic), as well as the clearing of celtular debris. Phagocytés from healthy
animals do not replicate and are diploid, i.e., have a DNA content of 2n. On
awerage, each cell contains <10 ng DNA, <20 ng R A, and <300 ng of protein.
Non-phagocytic cells are also diploid and are not involved in the internalization of
dead cefls or infectious organisms and also have a DNA content of 2n.

[0004] The lifetime of various white blood cell subpopulations varies from a few
days (e.g., neutrophils} to several months (e.g., macrophages). Like other cell
types, leukocytes age and eventually die. During their aging process, human
bloed- and tissue-derived phagocytes (e.g., neutrophils) exhibit all the classic
markers of programmed cell death (1.e., apoptosis), including caspase activation,
pyknotic nuclei, and chromatin fragmentation. These cells also display a number
of "eat-me” flags (e.g., phosphatidylserine, sugars) on the extraceilular surfaces
of their plasma membranes. Consequently, dying and dead cells and subcellular
fragments thereof are cleared from tissues and blood by other phagocvtic cells.

[0005] Early diagnosis of a disease often increases the likelihood of successful
treatment or cure of such disease. Current diagnostic methods, however, focus on
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What is Claimed is:

1. A method for diagnosing or aiding in the diagnosis of a disease or condition in
a subject comprising: &) determining a first profile of cne or more markers of the
disease or condition from a sample comprising two or more different components
selected from the group consisting of. a cefl-free bodily fluld isclated from the
subject, a population of phagoeytic cells isclated from the subject, a population of
phagocytic cells having a DNA content mare than 2n (>2n phagocytic cells)
isolated from the subject, a population of circuiating vesicles isolated from the
subject, and a population of circulating diseased cells isolated from the subjact;

b) deterrining a second profile of at least one of the one or more markers
from a control comprising a companent selected from the group consisting
of: a population of phagocytic cells having 2 DNA content of 2n (=2n
phagocytic cells) isolated from the subject, a population of nen-phagocytic
cells isolated from the subject, and a population of control cells isolated from
the subject, wherein the control celis are substantially free of cells affected
by the disease or condition; and ¢) identifying a diference between the first
and second profiles, wherein the difference is indicative of the presence of
said disease or condition in the subject.

2. A method for assessing the risk of developing a disease or condition in a
subject comprising:

a} determining a first profile of one or more markers of the disease or
condition from a sample comprising two or more different components
selected from the group consisting of: a cell-free bodily fluid isolated from the
subject, a population of phagocytic cells isolated from the subject, a
popuiation of phagocytic cells having a DNA content more than 2n (>2n
phagocytic cells) isolated from the subject, a population of circulating
vesicles isolated from the subject, and a population of circulating diseased
cells isolated from the subject;

b} determining & second profile of at least one of the one or more markers
from a contrel comprising a component selected from the group consisting
of: a population of phagocytic cells having 2 DNA content of 2n {=2n
phagocytic cells) isolated from the subject, a population of non-phagocytic
celis isolated from the subject, and a population of contre! cells isolated from
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either using whole blood or separating the blood inte different components, of
which a single component is chosen for testing. Although this approach may
enrich the signal being detected, it alse results in the loss of potentially important
infarmation. Personalized diagnostic methods are needed that enable the
diagnesis, especially the early diagnosis, of the presence of a disease ora
condition in individuals who are not known to have the disease or who have
recurrent disease.

[D008] One object of the present invention is to provide diagnostic methods that
can facilitate the detection of a disease or conditien-specific markers, e.g.,
nuclgic acids, proteins, carbohydrates, andfor lipids and the like by using
combinations of two or more different components selected from cell-free bodily
fluids, phagoeytic cells, circulating vesicles, and circulating diseased cells.
Another ohject of this invention is to provide methods of identifying a dissase or
condition-speciiic markers and further use such markers alone or together with
any known markers to diagnose diseases or conditions. Summary of the Invention

[0007] Seme embodiments of the invention are:

1. A method for diagnesing or aiding in the diagnesis of a disease or condition in
a subject comprising: &) determining a first profile of one or more markers of the
disease or condition from a sample comprising two or more different components
selected from the group consisting of: a cell-free bodily fluid isolated from the
subject, a population of phagoeytic cells isolated from the subject, a population of
phagocytic cells having a DNA content mcre than 2n (>2n phagocytic cells)
isclated from the subject, a population of circulating vesicles isolated from the
subject, and a population of circulating diseased celis isolated from the subject;
b} determining a second profile of at least one of the one or more rmarkers from &
control comprising a compenent selected from the group consisting of a
population of phagocytic cells having a DNA content of 2n {=2n phagocyiic cells)
isolated from the subject, a population of non-phagocytic cells isclated from the
subject, and a population of control cells isolated from the subject, whersein the
control cells are substantially free of cells affected by the disease or condition;
and ¢) identifying a difierence between the first and second profiles, wherein the
diffisrence Is indicative of the presence of said disease or condition in the subject.

2, A method for assessing the risk of developing a disease or condition ina
subject comprising: a) determining a first profile of ene or mare markers of the
disease or condition from @ sample cemprising two or mere different components
selected from the group consisting of: a cell-free bodily fluid isolated front the
subject, a population of phagocytic cells isolated from the subject, a population of
phagoeytic cells having a DNA content more than 2n (>2n phagocytic celis)
isolated from the subject, a population of circulating vesicles isolated from the
subject, and a population of circulating diseased cells isolated from the subject;
b) determining a second profile of at least one of the one or more markers from a
control comprising & component selected from the group consisting of: a
population of phagocytic cells having a DNA content of 2n (=2n phagocytic cells)
isolated from the subject, a population of non-phagocytic cells isolated from the
subject, and a population of control cells isolated from the subject, wherein the
control cells are substantially free of cells affected by the disease or condition;
and ¢) identifying a difference between the first and second profiles, wherein the
difference is indicative of the risk of developing said disease or condition in the
subject.

3. A method for prognosing or aiding in the progrosis of a disease or condition in
a subject comprising: 2) determining a first profile of one or more markers of the
disease or condition from a sample comprising two or mare different components
selected from the group consisting of: a cell-free bodily fluid isolated from the
subject, a population of phagocytic cells isolated from the subject, a population of
phagocytic cells having a DNA content more than 2n (>2n phagocytic cells)
isolated from the subject, a population of circulating vesicles isolated from the
subject, and a population of circulating diseased cells isolated from the subject;
b) determining & second profile of at least one of the one or more markers from a

hitp:/Awww.g cog le.comipatents\IWO2013188846A1 2cl=en

Patert WO2013188846A1 - Methods of detecting diseases or conditions - Google Patents

the subject, wherein the control cells are substantialiy free of cells affected
by the disease or condition; and ¢) identffying a difference between the first
and second profiles, wherein the diffierence is indicative of the risk of
developing said disease or condition in the subject.

3. A method for prognosing or aiding in the prognosis of & disease or condition in

a subject comprising:

a) determining & first profile of one or more markers of the disease or
condition from a sample cornprising two or more different compenents
selected fom the group consisting of: a cell-ree bodily fiuid isolated from the
subject, a population of phagocytic cells isolated from the subject, a
population of phagoeytic cells having a DNA content more than 2n (>2n
phagocytic cells) isclated from the subject, 2 population of circulating
esicles Isolated from the subject, and a population of circulating diseased
cells isolated from the subject;

b) determining & second profile of at least one of the one or more markers
from & control comprising & component selected from the group consisting
of a population of phagocytic cells having a DNA cantent of 2n {=2n
phagocytic cells) isolated from the subject, a population of non-phagocytic
calls isolated from the subject, and a population of controi cells isolated from
the subject, wherein the control cells are substantially free of cells affected
by the disease or condition; and ¢} identifying a difference between the first
and second profiles, wherein the difference is indicative of the prognosis of
said disease or condition in the subject.

4. A method for assessing the efficacy of a treatment for a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected from the group consisting of: a cell-free bodily fiuid isotated from the
subject before the treatment, a population of phagocytic cells isolated from
the subject before the treatment, a population of phagocytic cells having a
DNA content more than 2n (>2n phagocytic cells) isolated from the subject
before the treatment, a population of circulating vesicles isolated from the
subject before the treatment, and a population of eireulating diseased cells
isolated from the subject before the treatment; determining a second profile
of at least one of the one or more markers fom a first contrel comprising a
component selected from the group consisting of: a poputation of phagocytic
cells having a DNA content of 2n (=2n phagocytic cells) isolated from the
subject before the treatment, a population of non-phagocytic cells isclated
from the subject before the treatment, and a population of control cells
isolated from the subject, wherein the control cells are substantially free of
cells affected by the disease or condition, before the treatment;

identifying a difference between the first and second profiles;

b) determining a third profile of one or more markers of the disease or
condition fom a second sample comprising two or more different
components selected from the group consisting of a cell-free bodily fiuid
isolated from the subject after the treatment, a population of phagocytic ceils
isolated from the subject after the treatment, a popuiation of phagocytic celis
having a DNA content more than 2n (>2n phagocytic cells) isclated from the
subject after the treatment, a population of circulating wsicles Isolated from
the subject after the treatment, and a population of circuiating diseased ceils
isolated from the subject after the treatment;

" determining a fourth profile of at least one of the one or more markers from a
second control comprising a component selected from the group consisting
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control comprising a componert selected from the group consisting of: a
population of phagoeytic cells having a DNA content of 2n (=2n phagoeytic cells)
isclated from the subject, a population of nen-phagoceytic cells isolated from the
subject, and a population of control cells isolated from the subject, wherein the
control cells are substantiaily free of cells affected by the disease or condition;
and ¢) identifying a difference between the first and second profiles, wherein the
difference is indicative of the prognosis of said disease or condition in the subject.

4. A method for assessing the eficacy of & treatment for a disease or condition in
a subject comprising: 2} determining a first profile of one or more markers of the
disease or condition from 2 first sample comprising two or more different
components selected from the group consisting of: a cell-ree bedily fluid isolated
from the subject before the treatment, a population of phagocyiic cells isalated
from the subject before the treatment, 2 population of phagocytic cells having a
DNA content more than 2n (>2n phagocytic cells) isolated from the subject before
the treatment, a population of cireulating vesicles isolated from the subject hefore
the treatment, and a population of circulating diseased cells isolated from the
subject before the treatment; determining a second profile of at least one of the
one or more markers from a first control comprising a component selected from
the group consisting of. a poputation of phagocytic cells haning & DNA content of
2n (=2n phagocytic cells) isolated from the subject before the treatment, a
population of non-phagocytic cells isolated from the subject before the treatment,
and a population of control cells isolated from the subject, wherein the control
cells are substantially free of cells affected by the disease or condition, before the
treatment; identifying 2 difference between the first and second profiles; b}
determining a third profile of one or more markers of the disease or condition fom
a second sample comprising two or more different components selected from the
group congisting of: 2 cell-free bodily fluid isolated from the subject after the
treatment, a population of phagoeytic cells isclated from the subject after the
treatment, a population of phagocytic cells having a DNA content more than 2n
(>2n phagocytic cells) isolated from the subject after the treatment, a population
of circulating vesicles isolated from the subject after the treatment, and a
populatior: of circulating diseased cells isolated fom the subject after the
treatment; determining a fourth profile of at least one of the one or more markers
from a second centrol comprising a component selected from the group
consisting of: & population of phagocytic cells having a DNA content of 2n (=2n
phagoecytic cells) isolated from the subject after the treatment, a population of
non-phagocytic cells isolated from the subject after the treatment, and 2
population of control cells isolated from the subject, wherein the control cells are
substantially free of cells affected by the disease or condition, after the treatment;
identifying a difference between the third and fourth profiles; and c¢) identifying a
difference between the difference identified in a) and the difference identified in b)
wherein the identified difference in ¢) is Indicative of the efficacy of the treatment
for said disease or condition in the subject.

5. A method for monitoring the progression or regression of a disease or condition
in & subject comprising: a) determining a first profile of one or more markers of the
disease or condition from a first sampie comprising two or more diffierent
components selected from the group consisting of a cell-free bodily fluid isolated
from the subject at a first time point, a population of phagacytic cells isolated
from the subject at a first time point, a poputation of phagocytic cells having a
DNA eontent more than 2n (>2n phagocytic celis) isolated from the subject at a
firet time point, a population of circuiating vesicles isolated from the subject at a
first time point, and a population of circulating diseased cells isclated from the
subject at & first time point; determining a second profile of at least one of the one
or more markers from a first control comprising a component selected from the
group consisting of: a population of phagocytic cells having a DNA content of 2n
(=2n phagocytic cells} isolated from the subject at a first time poirt, a population
of nen-phagocytic cells isofated from the subject &t a first time point, and a
population of control cells isolated from the subject, wherein the control cells are
substantially free of celis affected by the disease or condition, at a first time point;
identifying a difference between the first and second profiles; b) determining a
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of: a population of phagocytic cells having a DNA content of Zn (=2n
phagocytic cells) isolated from the subject after the treatment, a population
of nen-phagocytic cells isolated from the subject after the treatment, and a
population of control cells isolated from the subject, wherein the control cells
are substantially free of cells affected by the disease or condition, after the
treatment;

identifying a difference between the third and fourth prefiles; and c) identifying
a difference between the difference identified in a) and the difference identified
in b) wherein the identified diffierence in c) is indicative of the efficacy ofthe
treatment for said disease or condition in the subject.

5. A method for monitoring the progression or regression of a disease or condition
in a subject comprising:

a) determining a first profile of one or more markers of the disease or
congdition from a first sample comprising two or more diffierent components
sefected from the group consisting of: a cell-free bodily fluid isolated from the
subject at g first time peint, a population of phagocytic cells isclated from the
subject at a first time point, a population of phagoeytic cells having & DNA
content more than 2n {(>2n phagocytic cells) isolated from the subject at a
first time poirt, a population of circulating vesicles isclated from the subject
at a first ime point, and & population of circulating diseased cells isolated
from the subject at a first time point;

determining a second profile of at least one of the one or more markers from
a first control comprising a component selected from the group consisting of
a population of phagocytic cells having a DNA content of 2n (=2n phagocytic
cells) isolated from the subject at a first time point, a population of non-
phagecytic cells isolated from the subject at a first §me point, and a
population of control cells isolated from the subject, wherein the control cells
are substantially free of cells affected by the disease or condition, 2t a frst
time point;

identifying a diffierence between the first and second profiles;

b) determining a third profile of one or more markers of the disease or
condition fror a second sample comprising two or more diferent
components selected from the group consisting of: a cell-free bodily fluid
isolated from the subject at a second time point, a population of phagocytic
cells isolated from the subject at a second fime point, a2 population of
phagocytic celis having a DNA content more than 2n (>2n phagocytic celis)
isclated from the subject at a second time point, 2 population of circulating
vesicles isolated from the subject &t a second time point, and a population of
circulating diseased cells isolated from the subject at a second time point;

determining a fourth profile of at least one of the one or more markers from a
second control comprising a compaonent selected from the group consisting
of: @ population of phagocytic celis having 2 DNA content of 2n (=2n
phagocytic cells) isolated from the subject at a second time point, a
population of non-phagocytic cells isolated from the subject at a second time
point, and a population of control cells isolated from the subject, wherein the
control cells are substantially free of cells afiected by the disease or
condition, at a second time point;

identifying a difference between the third and fourth profiles: and ¢) identifying
a difference between the difference identified in a) and the difference identified
in b} wherein the identified difference in ¢) is indicative of the progression or
regression of said disease or condition in the subject.

8. A methed for identifying a compound capable of ameliorating or treating a
disease or condition in a subject comprising:
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third profile of one or more markers of the disease or condifion from a second
sample comprising two or more different components selected from the group
consisting of: a cell-ree bodlly fluid isclated from the subject at a second time
paint, a population of phagocytic cells isolated from the subject at a second time
point, a population of phagocytic cells having a DNA content more than 2n (>2n
phagoeytic ceils) isolated from the subject at & second tirme point, a population of
circulating vesicles isolated from the subject at a second time point, and 3
population of circulating diseased cells isclated from the subject at a second time
point; determining a fourth profile of at ieast one of the one or more markers from
& second control comprising a component selected from the group consisting of:
a population of phagocytic cells having a DNA content of 2n (=2n phagocytic
cells) isclated from the subject at & second time peint, a populztion of non-
phagocytic cells isolated from the subject at a secend time point, and a
population of controi cells isolated from the subject, wherein the control cells are
substantially free of cells affected by the disease or condition, at & second time
point; identifying a difference between the third and fourth profiles; and ¢)
identifying a difference between the difference identified in a) and the difference
identified in by wherein the identified difference in c) is indicative of the progression
or regression of said disease or condition in the subject.

6. A method for identifying a compound capable of amefiorating or treating a
disease or condition in @ subject comprising: &) determining a first profile of one or
more markers of the disease or condition from a first sample comprising two or
mare different components selected from the group consisting of: a cell-free badily
fuid lsolated from the subject before administering the compound to the subject,
a population of phagocytic cells isolated from the subject before administering the
compound to the subject, a population of phagocytic cells having a DNA, content
more than 2n {>2n phagocytic cells) isclated from the subject before
administering the compound to the subject, a populaticn of circulating vesicles
isolated from the subject before administering the compeund to the subject, and a
population of circulating diseased cells isolated from the subject before
administering the compound 1o the subject; determining a second profile of at
least one of the ore or more markers from a first control comprising a component
selected from the group consisting of a population of phagecytic cells having &
DNA content of 2n (=2n phagocytic cells) isolated from the subject before
administering the compound to the subject, a population of non-phagacytic celis
isolated from the subject before administering the compound to the subject, and a
poputation of control cells isolated from the subject, wherein the control cells are
substantizlly free of cells affected by the disease or condition, before
administering the compound to the subject; identifying a difference between the
first and second profiles; b) determining & third profile of one or more markers of
the disease or condition from & second sample camprising two or more different
components selected from the group congisting of: a cell-ree badily fiuid isolated
from the subject after administering the compound to the subject, a population of
phagocytic cells isolated from the subject after administering the compound o
the subject, a population of phagocytic cells having a DNA centent more than 2n
{=2n phagacytic cells} isolated from the subject after administering the compound
to the subject, a population of circulating vesicles isolated from the subject after
administering the compound to the subject, and a population of circulating
diseased cells izolated from the subject after administering the compound to the
subject; determining a fourth profile of at least one of the one or mare markers
from a second control comprising a component selected from the group
consisting of: a population of phagocytic cells having a DNA content of 2n {=2n
phagocytic cells) isolated from the subject after administering the compound io
the subject, a population of non-phagooytic cells isclated from the subject after
administering the compound fo the subject, and a population of control cells
isolated from the subject, wherein the control cells are substantially free of cells
affected by the disease or condition, after administering the compound to the
subject: identifying a difference between the third and fourth profiles; and c)
identifying a difference between the difference identified in a) and the difference
identified in b) wherein the identified difference in ¢) indicates that the compound
is capable of ameliorating or treating said disease or condition in the subject.
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a} determining a first profite of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected from the group consisting of: a cell-free bodily fiuid isolated from the
subject before administering the compaound to the subject, a population of
phagocytic cells isolated from the subject hefore administering the
compound to the subject, & population of phagocytic cells having a DNA
content more than 2n (>2n phagoeytic cells) isclated from the subject before
administering the compound to the subject, a population of circulating
wesicles isolated from the subject before administering the compound to the
subject, and a population of circulating diseased cells isolated from the
subject before administering the compound to the subject;

determining a second profile of at least one of the one or more markers from
afirst control comprising a cemponent selected fom the group congisting of:
a poputation of phagocytic cells having a DNA content of 2n (=2n phageeytic
cells) isolated from the subject before administering the compound to the
subject, a population of nor-phagocytic cells isolated from the subject before
adrministering the compound to the subject, and a poputation of control cells
isolated from the subiect, wherein the control celis are substantially free of
cells affected by the disease or conditien, before administering the
compound to the subject;

identifying a difference between the first and second profiles;

b) determining a third profile of one or more markers of the disease or
condition from a second sample comprising two or mere different
components selected from the group consisting of: a cell-free bodily fluid
isolated from the subject after administering the compound to the subject, a
population of phagocytic cells isolated from the subject after administering
the compound to the subject, a population of phagocytic cells having a DNA
content more than 2n (»2n phageeytic cells) isclated from the subject after
administering the compound to the subject, a population of circulating
vesicles isolated from the subject after administering the compound to the
subject, and & population of circulating diseased cells isolated from the
subject after adminisiering the compound to the subject;

determining a fourth profile of at least one of the one or more markers from a
second control comprising a component selected fram the group consisting
of a population of phagoeytic cells having a DNA centent of 2n (=2n
phagocytic cells) isolated from the subject after administering the compound
10 the subject, & pepulatior: of non-phagoeytic cells isclated from the subject
after administering the compound to the subject, and & population of control
cells isolated from the subject, wherein the contrel cells are substantially free
of cells affected by the disease or condition, after administering the
compound to the subject;

identifying a difference between the third and fourth profiles; and c) identifying
a difierence between the difference identified in a) and the difference identified
in b} wherein the identified difference in c) indicates that the compound is
capable of ameliorating of treating said disease or condition in the subject.

7. A method for assessing the efficacy of a treatment for a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected from the group consisting of. a cell-free bodily fluid isolated from the
subject before the freatment, a popuiation of phagocylic cells isolated from
the subject before the treatment, a population of phagocytic cells having a
DNA contert rmore than 2n (>2n phagocytic cells) isolated from the subject
before the treatment, a population of circutating vesicles isclated from the
subject before the treatment, and a population of circulating diseased cells
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7. A method for assessing the efficacy of a treatment for a disease or condition in
a subject compiising: a) determining a first profile of one or more markers of the
disease or condition from a first sample comprising two or more different
components selscted from the group consisting of: a cell-free bodily Auid isolated
from the subject before the treatment, a population of phagocylic cells isolated
from the subject before the treatment, a pepulation of phagocytic cells having a
DNA cantent more than 2n (>2n phagoeytic cefls) isolated from the subject before
the treatment, a population of circulating vesicles isolated from the subject before
the treatment, and & population of circulating diseased celis isclated from the
subject before the treatment; b) determining a second profile of one or mere
markers of the disease or condition from a second sample comprising two or
mare different components selected fom the group consisting of a cell-ree bodily
fluid isolated from the subject after the treatment, a population of phagocytic cells
isolated from the subject after the treatment, a population of phagoeytic cells
having a DNA eontent more than 21 (>2n phagooytic cells) isolated from the
subject after the treatment, & population of circulating vesicles isolated from the
subject after the treatment, and a population of circulating diseased cells isolated
from the subject; and c) identifying a difference between the first profile and the
second profile, wherein the identified difference is indicative of the efficacy of the
treatment for said disease or condition in the subject.

8. A method for menitoring the progression or regression of a disease or condition
in a subject comprising: a} determining a first profite of one or more markers of the
disease or condition from a first sample comprising two or more different
comporents selected from the group consisting of: a cell-free bodily fuid isolated
from the subject at a first time point, a poputation of phagocytic cells isolated
from the subject at a first time point, a population of phagocytic cells having a
DNA content more than 2n (>2n phagocytic cells) isolated from the subject at a
first time point, a population of circulating vesicles isclated from the subject at a
first time point, and a population of circulating diseased cells isolated from the
subject at & first time point; b} determining a second profile of one or more
markers of the disease or condition from a second sample comprising two or
more different components selected from the group consisting of a cell-free bodily
fluid isolated from the subject at a second time point, a population of phagocytic
cells isolated from the subject at a second time point, a population of phagocytic
cells having @ DNA content more than 2n (>2n phagocytic cells) isclated from the
subject at a second time point, a population of circulating vesicles isclated from
the subject at a second time point, and a population of circulating diseased ceils
isolated from the subject at & second time point; and ¢) identifying a diffierence
between the first profile and the second prefile, wherein the identified difference is
indicative of the progressicn or regression of said disease or condition in the
subject,

9. A method for identifying a compound capable of ameliorating or treating a
disease or condition in a subject comprising: a) determining a first profile of one or
more markers of the disease or condition from a first sample comprising two or
more different components sefected fom the group consisting of: a cell-free bodily
fluid isolated from the subject before administering the compeund to the subject,

a popuiation of phagecytic cells isolated from the subject before administering the
compound to the subject, a population of phagocytic celis having a DNA content
more than 2n (>2n phagocytic cells) Isolated from the subject before
administering the compound to the subject, a popuiation of circulating vesicles
isclated from the subject before administering the compound to the subject, and a
population of circulating diseased cells isolated from the subject before
administering the compoeund to the subject; b) determining a second profile of cne
or more markers of the disease or condition rom a second sample comprising
two or more different components selected from the group consisting of a cell-
free bodily fluid isolated from the subject after administering the compound to the
subject, 2 population of phagoeytic cells isolated from the subject after
administering the compound to the subject, a population of phagocytic cells
having & DNA content more than 2n (>2n phagocytic cells) isolated from the
subject after administering the compaund to the subject, a population of
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isofated from the subject before the treatment;

b) determining a second profile of one or more markers of the disease or
condition from a second sample comprising two or more different
components selected from the group consisting of a cell-free bodiiy fluid
isolated from the subject after the treatment, a population of phagocytic cells
isolated from the subject after the treatment, a population of phagocytic cells
having a DNA content more than 2n {>2n phagocytic cells) isolated from the
subject after the treatment, a population of circulating vesicies isclated from
the subject after the treatment, and a pepulation of circulating diseased cells
isolated from the subject; and

¢) identifying a difference between the first profile and the second profile,
wherein the identified difference is indicative of the efficacy of the treatment
for said disease or condition in the subject,

8. A methed for monitoring the progression or regression of a disease or condition
in a subject comprising:

a} determining a first profile of one or more markers of the disease or
condition from & first sample comprising two or more difierent components
selected from the group consisting of. a cell-free bedity fiuid isoiated from the
subject at a first time point, a population of phagocytic cells isolated from the
subject at a first time point, a population of phagocytic cells having a DNA
content more than 2n (>2n phagocytic cells) isolated from the subject at a
first time point, 2 population of circulating vesicles isolated from the subject
at a first time point, and a popuiation of circulating diseased celis isclated
from the subject at a first time poirt;

b) determining a second profile of ane or more markers of the disease or
corgition from a second sample comprising twe or more diffsrent
components selected from the group consisting of: z cellfree bodily fluid
isolated from the subject at a second time point, a pepulation of phagocytic
cells isolated from the subject at a second time point, a population of
phagocytic cells having a DNA confent more than 2n (>2n phagocytic cells}
isolated from the subject at a second time peint, a population of circulating
vesicles isolated from the subject at a second time point, and a poputation of
circulating diseased celis isolated from the subject at a second time point;
and

¢) identifying a difference between the first profile and the secend profile,
wherein the identified difference is indicative of the progression or regression
of said disease or condition in the subject.

9. A methed for identifying a compound capable of ameliorating or treating a
disease or condition in & subject comprising:

a} determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more difierent comporents
selected from the group consisting of. a cell-free bodily fiuid isolated from the
subject before administering the compound to the subject, a population of
phagocytic cells isclated from the subject before administering the
compound to the subject, a population of phagocytic cells having a DNA
content more than 2n (>2n phagocytic cells) isolated fom the subject before
administering the compound to the subject, a population of circulating
vesicles isolated from the subject before administering the compound to the
subject, and a population of circulating diseased cells isolated from the
subject before administering the compoeund to the subject;

b) determining & second profile of one or more markers of the disease or
condltion from a second sample comprising two or more different
companents selected from the group consisting of: a cell-free bodlly fluid
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circuiating vesicles isclated from the subject after administering the compound to
the subject, and a population of circulating diseased cells isolated from the
subject after administering the compound to the subject; and ¢} identifying a
difference between the first profile and the second profile, wherein the identified
difference Indicates that the compound is capable of

amelicrating or treating said disease or condificn in the subject.

10. A method for diagnosing or aiding in the diagnosis of a disease or condition in
a subject comprising: &) determining a first profile of cne or mere markers of the
disease or condition from & sample comprising components selected from the
group consisting of: an analyte isolated from a cell-free bodily fluid isolated from
the subject, an analyte isolated from a population of phagocytic cells isolated
from the subject, an analyte isolated from a population of phagocytic cells having
a DNA content more than 2n (>2n phagocytic cells) isolated from the subject, an
analyte isolated from 2 pepulation of circulating vesicles isolated from the subject,
and an analyte isolated from a population of circulating diseased cells isclated
from the subject; b) determining a second profile of at least one of the one or
more markers from 4 control comprising a component selected from the group
consisting of: an analyte isclated from a population of phagocytic cells having a
DNA content of 2n (=2n phagocytic cells) isolated from the subject, an analyte
isolated from a population of non-phagecytic cells isolated from the subject, and
an analyte isclated from a population of control cells isolated from the subject,
wherein the control cells are substantially free of cells affected by the disease or
condition; and ©) identifying a difierence between the first and second profiles,
wherein the difierence is indicative of the presence of said disease or conditicn in
the subject.

11. A method for assessing the risk of developing a diséase or condition in a
subject comprising: a) determining & first profile of one or more markers of the
disease or condition from 2 sample comprising two or more different components
selected from the group consisting of: an analyte isolated from a cell-free bodily
fluid isolated from the subject, an analyte isolated from a papulation of phagocytic
cells isclated from the subject, an analyte isolated from a population of
phagocytic cells having & DNA content more than 2n {=2n phagocytic cells)
isolated from the subject, an analyte isolated frem a population of circulating
vesicles isolated from the subject, and an analyte isolated from a population of
circulating diseased cells isolated from the subject; b) determining a second
profile of at least one of the one or more markers from a centrol comprising a
component selected from the group consisting of. an analyte isolated from a
population of phagocytic ceils having a DNA centent of 2n (=2n phagocytic cells)
isolated from the subject, an analyte isolated from a population of non-phagocytic
cells isolated from the subject, and an analyte isolated from a population of
controt cells isolated from the subject, wherein the control celis are substantially
free of cells affected by the disease or condition; and c) identifying & difflerence
hetween the first and second profites, wherein the difference is indicative of the
risk of developing said disease or condition in the subject.

12. A methed for pregnosing of aiding in the prognosis of a disease or condition in
a subjest comprising: &) determining a first profile of ore or mare markers of the
disease or condition from a sample comprising two or mote different components
selected from the group consisting of: an analyte isolated from a cell-free bodily
fluid isolated from the subject, an analyte isolated from a population of phagocytic
cells isclated from the subject, an analyte isolated frorm a population of
phagocytic cells having @ DNA content more than 2n (>2n phagocytic cells)
isolated from the subject, an analyte isclated from a population of circulating
vesicles isolated from the subject, and an analyte isolated from & population of
circulating diseased cells isolated from the subject; b} defermining a second
profile of at least one of the one or more rmarkers from & control comprising a
component selected from the group consisting of an analyte isolated from a
population of phagosytic cells having a DNA content of 2n (=2n phagocytic cells)
isolated from $he subject, an analyte isclated from a population of non-phagocytic
cells isolated from the subject, and an analyte isolated from & population of
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isolated from the subject after administering the compound to the subject, a
population of phagocytic cells isolated from the subject after administering
the compound to the subject, a population of phagocytic cells having a DNA
content more than 2n (>2n phagocytic celis) isolated from the subject after
administering the compound to the subject, a pepulation of circulating
vesicles Isolated from the subject after administering the compound to the
subject, and a population of circulating diseased cells isolated from the
subject after administering the compeund to the subject; and

¢} identifying a difference between the first profile and the second profie,
wherein the identified difference indicates that the compound is capable of

ameliorating or treating said disease or condition in the subject.

10, A method for diagnosing or aiding in the diagnosis of a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a sample comprising compaonents selected from the group
consisting of: an analyte isolated from a cell-fee bodily fluid isolated from the
subject, an analyte isolated from a population of phagocytic cells isolated
from the subject, an analyte isolated from a population of phagocytic cells
naving a DNA content more than 2n (>2n phagocytic cel Is) isolated from the
subject, an analyte isclated from a population of circulating vesicles isolated
from the subject, and an analyte isolated from a population of circulating
diseased cells isolated from the subject;

b) determining & second profile of at least one ofthe one or more markers
#om a control comprising a compenent selected from the group consisting
of: an analyte isolated from a population of phagocytic cells having a DNA
content of 2n (=2n phagocytic cells) isolated from the subject, an analyte
isclated from a population of nen-phagecytic cells isolated from the subject,
and an analyte isclated from a population of control cells isclated from the
subject, wherein the control cells are substantially free of cells affected by
the disease or condition; and

¢) Identifying & difference between the first and second profiles, wherein the
difference is indicative of the presence of said disease or conditior: in the
subject.

11. A method for assessing the risk of developing a disease or condition in a
subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a sample comprising two or more diffierent compenents
selected from the group consisting of: an analyte isolated from a cell-free
bodily fiuid isolated from the subject, an analyte isolated from & population of
phagocytic cells isolated from the subject, an analyte isolated from a
population of phagocytic celis havng a DNA centent more than 2n (>2n
phagocytic cells) isolated from the subject, an analyte isolated from a
population of circulating vesicles isolated from the subject, and an analyte
isolated from a population of circulating diseased cells isolated from the
subject;

b) determining a second profile of at least one of the one or more markers
from a control comprising a cemponent selected from the group consisting
of an aralyte isolated from a population of phagocytic cells having a DNA
content of 2n (=2n phagocyiic cells) isolated fom the subject, an analyte
isolated fram a poputation of non-phagocytic ceils isolated from the subject,
and an analyte isolated from a popuiation of control cells isalated from the
subject, wherein the contrel cells are substantially free of cells affected by
the disease or condition; and
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control cells isolated from the subject, wherein the centrol cells are substantially
free of cells affected by the disease or condition; and ¢) identifying a difference
between the first and second profiles, wherein the difference is indicative of the
prognosis of said disease or condition in the subject.

13. A method for assessing the efficacy of a treatment for a disease or condition
in a subject cornprising: &) determining a first profile of one or more markers of the
disease or condition from a first sample comprising two or more different
components selected from the group consisting of an analyte isclated from a
cellree bedily fluid isolated from the subject before the treatment, an analyte
isoiated from a population of phagocytic cells isclated from the subject before the
treatment, an analyte isolated from a population of phagocytic cells having & DNA
content more than 2n (>2n phagocytic cells) isolated from the subject before the
treatment, an analyte isolated from a population of circulating vesicles isolated
from the subject before the treatment, and an analyte isclated fom a population of
circulating diseased cells isolated from the subject before the treatment;
determining 2 second profile of at least one of the one or more markers from a
first control comprising a component selected from the group consisting of: an
analyte isolated from a papulation of phagocytic cells having a DNA content of 2n
{(=2n phagocytic cells) isolated from the subject before the treatment, an analyte
isclated from & population of non-phagocytic cells isofated from the subject before
the treatment, and an analyte isolated from a population of control cells isolated
from the subject, wherein the contral cells are substantially free of cells affiected
by the disease or condition, before the treatment; identifying a difference between
the first and second profiles; b) determining a third profile of one or more markers
of the disease or condition from a second sample comprising two or more difierent
components selected from the group consisting of an anaiyte isolated from a
cell-free bedily fluid isolated from the subject after the treatment, an analyte
isolated fiom a population of phagocytic cells isolated from the subject after the
treatment, an analyte isolated from a population of phagecytic cells having a DNA
centent more than 2n (>2n phagocytic cells) isclated from the subject after the
treatment, an analyte isclated from a population of circulating vesicles isolated
from the subject after the freatment, and an analyte isolated from a population of
circulating diseased cells isolated from the subject after the treatment;
determining a fourth profile of at least one of the one or more markers from a
second control comprising & component selected from the group consisting of an
analyte isolated from a popukation of phagoceytic cells having a DNA content of 2n
{=2n phagocytic cells) isclated from the subject after the treatment, an analyte
isclated from a population of non-phagocytic cells isolated from the subject after
the treatment, and an analyte isolated from a population of centrol cells isolated
from the subject, wherein the control cells are substantially free of cells affected
by the disease or condition, after the treatment; identifying & difference between
the third and fourth profiles; and c) identifying a diflerence between the difference
identified in a) and the difference identified in b) wherein the identified difference in
¢} is indicative of the efficacy of the treatment for said disease or condition in the
subject. 14. A methed for menitoring the progression or regression of a disease or
condition in & subject comprising: a) deterrnining a first profile of one or more
markers of the disease or condition from a first sample comprising twe or more
difierent components selected from the group consisting of. an analyte isolated
from a cellfree bodily fiuid isolated from the subject at a first time point, an
analyte isclated frem a population of phagocytic celts isolated from the subject at
a first time point, an analyte isolated from a population of phageeytic cells having
a DNA content more than 2n (>2n phagocytic cells) isolated from the subject at a
first time point, an analyte isolated from & population of circulating vesicles
isolated from the subject at a first time point, and an analyte isolated from a
population of circulating diseased cells isolated from the subject at a first time
point; determining a second profile of at feast ene of the one or more markers
from a first control comprising a component selected from the group consisting of:
an analyte isclated from a population of phagocytic cells having a DNA content of
2n (=2n phagocytic cells) isolated from the subject at a first time point, an analyte
isolated from a population of non-phagecytic cells isolated from the subject at a
first ime point, and an analyte isolated from a population of control cells isolated
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¢) identifying a difference between the first and second profiles, wherein the
difference is indicative of the risk of developing said disease or condition in
the subject.

12. A method for prognosing or siding in the prognosis of 2 disease or condition in
a subject comprising:

a} determining a first profile of one or more markers of the disease or
condition from a sample comprising two or more different components
selected from the group consisting of an analyte isciated from a cell-free
bodily fiuid isolated from the subject, an analyte isolated from a population of
phagocytic cells isolated from the subject, an analyte isolated from a
population of phagocytic cells having a DNA content more than 2n (>2n
phagecytic cells) isclated from the subject, an analyte isolated from a
population of circulating vesicles isclated from the subject, and an analyte
isolated from a population of circulating diseased celis isclated from the
subject;

b) determining a second profile of at least one of the one or more markers
from a control comprising a component selected from the group consisting
of. an anaiyte isolated from a population of phagecytic cells having a DNA
content of 2n (=2n phagoeytic cells) isolated from the subject, an analyte
isolated from a population of non-phagocytic cells isclated from the subject,
and an analyte isolated from a population of control cells isclated from the
subject, wherein the control cells are substantially free of cells afiected by
the disease or condition; and

¢) Identifying a difference between the first and second profiles, wherein the
difference is indicative of the prognosis of said disease or condition in the
subject.

13. A method for assessing the efiicacy of 2 treatment for a disease or condition
in a subject comprising:

) determining a first profile of one or more markers of the disease or
condition from a first sample comptising two or more different components
selected from the group consisting of: an analyte isolated from a celi-free
bodily fluid isclated from the subject before the treatment, an analyte isolated
from a population of phagocytic cells isolated from the subject before the
treatment, an analyte isolated from a populaticn of phagocytic cells having a
DNA contert more than 2n (>2n phagocytic cells) isclated from the subject
before the treatment, an analyte isolated from a population of circulating
vesicles isolated from the subject before the treatment, and an analyte
isolated from a population of circulating diseased cells isolated from the
subject before the treatment;

determining a second profile of at least one of the one or more markers from
a first control comprising a component selected from the group consisting of:
an analyte isolated from a population of phagocytic cells having a DNA
content of 2n {=2n phagocytic cells) isclated from the subject before the
freatment, an analyte iscfated from a population of nor-phagocytic cells
isolated from the subject before the treatment, and an analyte isolated from a
population of control cells isolated from the subject, wherein the control cells
are substantially free of ceils affected by the disease or condition, before the
treatment;

identifying a difflerence between the first and second profiles;

b} determining & third profile of one or more markers of the disease or
condition from a second sample comprising two or more different
componente selected from the group consisting of an analyte isolated from a
cell-free bodily fiuid isolated from the subject after the treatment, an analyte
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from the subject, wherein the control cells are substantially free of cells affected
by the disease or condition, at a first time point; identifying a difference between
the first and secand profiles; b) determining a third profile of one er more markers
of the disease or condition from a second sample comprising two or more different
components selected from the group consisting of. an analyte isolated from a
ceil-free bodily fluid isolated from the subject at a second time point, an analyte
isolated from a population of phagocytic cells isolated from the subject at a
second time point, an analyte isclated fom a population of phagocytic celis
having a DNA content more than 2n {>2n phagoeytic cells) isclated fom the
subject zt a second time point, an analyte isolated from a population of circulating
vesicles isolated from the subject at a second time point, and an analyte isolated
from a population of circulating diseased cells isolated from the subject at a
second time point; determining & fourth profile of at least one of the one or more
markers from a second control comprising a component selected from the group
consisting of: an analyte isolated from a population of phagocytic cells having a
DNA content of 2n (=2n phagocytic cells) isolated from the subject 2t a second
fime point, an analyte isclated from a population of nen-phagecytic cells isolated
from the subject at a second time point, and an analyte isolated from a population
of control cells isolated from the subject, wherein the control cells are
substantially free of cells affected by the disease or condition, at a second time
point: identifying & difference between the third and fourth profiles; and c)
identifying a difference between the difference identified in @) and the difference
identified in b) wherein the identified difference In ¢} is indicative of the progression
or regression of said disease or cendition in the subject.

15. A method for identifying a compound capable of amelicrating or freating a
disease or condition In & subject comprising: a) determining a first profile of one or
more markers of the disease or condition from a first sample comprising two or
more different components selected from the group consisting oft an analyte
isolated from & cell-free bodily fluid isclated from the subject before administering
the compound to the subject, an analyte isclated from a populaticn of phagocytic
cells isolated from the subject before administering the compound to the subject,
an analyte isolated from a population of phagocytic cells having a DNA content
more than 2n (>2n phagocytic cells) isolated from the subject before
administering the compound to the subject, an analyte isolated from a poputation
of cirgulating vesicles isolated from the subject before administering the
compound to the subject, and an analyte isolated fram a population of circulating
diseased cells isolated from the subject before administering the compound to the
subject; determining a second profile of at least one of the one or more markers
from a first control comprising a component selected from the group consisting of:
an analyte isolated from a population of phagocytic cells having a DNA content of
2n (=2n phagocytic cells) isolated from the subject before administering the
compound ta the subject, an analyte isolated from a popudation of non-phagocytic
cells isolated from the subject before administering the compound to the subject,
and an analyte isolated from a population of control cells isolated from the
subject, wherein the control cells are substantially free of cells affected by the
disease or condifion, before administering the compound io the subject;
identifying a difierence between the first and second profiles; b) determining a
third profile of one or more markers aof the disease or conditien from a second
sample comprising two or mere different components selacted from the group
cansisting of: an analyte isolated from a cell-free bodily fluid isclated from the
subject after administering the compeund to the subject, an analyte isolated from
a population of phagocytic cells isolated from the subject after administering the
compound to the subject, an analyte isolated from a population of phagocytic
cells having a DNA content more than 2n {(>2n phagocytic cells) isclated from the
subject after administering the compound to the subject, an analyte isolated from
a population of circulating vesicles isolated from the subject after administering
the compound to the subject, and an analyte isolated from a population of
cireulating diseased cells isolated from the subject after administering the
compound to the subiect; determining a fourth profile of at least one of the one or
mare markers from a second control comprising a component selected from the
group consisting of, an anzlyte isclated from a population of phagocytic cells
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isolated from a population of phagocylic ceils isolated from the subject after
the treatment, an analyte isolated from a population of phagocytic cells
having a DNA content more than 2n (>2n phagacytic cells) isolated from the
subject after the treatment, an analyte isolated from a population of
-circulating vesicles isolated from the subject after the treatment, and an
analyte isolated from & population of circulating diseased cells isolated from
the subject after the treatment;

determining a fourth profile of at least one of the one or more markers from a
second control comprising a component selected from the group cansisting
of: an analyte isolated from a population of phagocytic cells having 2 DNA
content of 2n (=2n phagocytic celis) isclated from the subject after the
treatment, an analyte isolated from a population of non-phagocytic cells
isolated from the subject after the treatment, and an analyte isolated from a
population of control cells isclated fram the subject, wherein the control cells
are substantially free of cells affected by the disease or condition, after the
treatment;

identifying a difference between the third and fourth profiles; and ¢) identifying
a difference between the difference identified in 2) and the difference identifed
in b) wherein the identified difference in ¢} is indicative of the efficacy of the
treatment for said disease or condition in the subject.

14. A method for monitoring the progression or regression of a disease or
conditicn in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected from the group consisting of: an analyte isolated from a cell-free
bodily fluid isolated from the subject at a first time point, an analyte isolated
from a population of phagoeytic cells isclated from the subject at a first time
point, an analyte isclated from a population of phagocytic cells having a DNA
content more than 2n {>2n phagocytic cells) isclated from the subject at a
first time paint, an analyte isolated from a population of circulating vesicles
isclated from the subject at a first time peint, and an analyte isotated from 2
population of circulating diseased cells isolated from the subject at a first
time paint;

determining a second profile of at ieast one of the one or more markers from
a first control comprising a component selected from the group consisting of.
an analyte isolated from a population of phagocytic cells having a DNA
content of 2n (=2n phagocytic cells) isolated from the subject at a first time
point, an analyte isolated from & population of non-phagocytic cells isolated
from the subject at a first time point, and an analyte isolated frem a
population of control cells isolated from the subjéct, wherein the control cells
are substantiaily free of cells affected by the disease or condition, at a first
time point;

identifying 2 diffierence between the first and second profiles;

b) deterrniring a third profile of one or more markers of the disease or
condition from a second sample comprising two or more different
components selected from the group consisting of: an analyte isolated from a
cellfree bodily fuid isolated from the subject at a second time point, an
analyte isolated from a population of phagocytic cells isolated from the
subject at a second time point, an analyte isclated from a population of
phagocytic cells having a DNA content more than 2n (>2n phagocytic cells}
isolated from the subject at a second time peint, an analyte isolated from a
population of circulating vesicles isolated from the subject at a second time
point, and an analyte isolated from a population of circulating diseased cells
isolated from the subject at a second time point;

determining a fourth profite of at least one of the one or more markers fom a
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having a DNA content of 2n (=2n phagoeytic cells) isolated from the subject after

administering the compeund to the subject, an analyte isolated from a population

of non-phagocytic cells isolated from the subject after administering the
compound to the subject, and an analyte isolated from a population of controt
ceils isolated from the subject, wherein the contral cells are substantially free of
cells affected by the disease or condition, after administering the compound to
the subject; identifying a difference between the third and fourth profiles; and c)
identifying a difierence between the difference identified in a) and the difference
identified in b) wherein the identified diffierence in c) indicates that the compound
Is capable of ameliorating or treating said disease or condition in the subject.

18. A method for assessing the efficacy of a treatment for a disease or condition

in a subject comprising: a) determining a first profile of one or more markers of the

disease or condition from a first sampie comprising fwo or more different
components selected fom the group consisting of an analyte isolated from a

cell-free bodily fluid isclated from the subject before the treatment, a population of

phagocytic cells isolated from the subject before the treatment, an analyte

isolated from 2 population of phagocytic cells having a DNA content more than 2n

(>2n phagoeytic cells) isolated from the subject before the treatment, an analyte
isolated from a populatien of circulating vesicles isolated from the subject before
the treatment, and an analyte isolated from a population of circulating diseased
celis isolated from the subject before the treatment; b) determining a second
profile of ene or more markers of the disease or condition from a second sample
comprising two or more different components selected from the group consisting
of: an analyte isolated from a cellfree bedily fiuid isolated from the subject after
the treatment, an analyte isolated fram a population of phagocytic cells isclated
from the subject after the treetment, an analyte isolated from a population of
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gecond control comprising a compenent selected from the group censisting
of an analyte isolated from a population of phagocytic cells having a DNA
content of 2n (=2n phageeytic cells) Isclated from the subject at a second
time point, an analyte isolated from a population of non-phagocytic cells
isolated from the subject at & second time point, and an analyte isolated
from & population of control cells isolated frem the subject, wherein the
control cells are substantially free of cells affected by the disease or
condition, at @ second time point;

identifying a difference between the third and fourth profiles; and c) identifying
a difference between the difference identified in a) and the difierence identified
in b) wherein the identified difference in ¢) is indicative of the progression or
regression of said disease or condition in the subject,

15. A methed for identifying a compound capable of ameliorating or treating a
disease or condition in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected from the group consisting of: an analyte isciated from a cell-fee
bodily fiuid isolated from the subject before administering the compound to
the subject, an analyte isolated from a population of phagoeytic cells isolated
from the subject before administering the compound to the subject, an
analyte isolated from a population of phagocytic cells having a DNA content
more than 2n (>2n phagocytic cells) isolated from the subject before
administering the compound to the subject, an analyte isolated from &

population of circulating vesicies isolated from the subject before
administering the compound to the subjéct, and an analyte isclated from a
papulation of circulating diseased cells isolated fom the subject before
administering the compound to the subject;

phagocytic cells having a DNA content more than 2n {(>2n phagocytic cells)
isolated from the subject after the treatment, an analyte isolated from a population
of eirculating vesicles isolated from the subject after the treatment, and an analyte
isolated from a population of control cells isolated from the subject, wherein the

I tiall lls affect he di ition; -
confrol cells are substantially free of cells affected by the disease or condition; determining a second profile of at least one of the one of more markers from

a first control comprising & component selected from the group ceonsisting of:
an analyte isolated from a population of phagocytic cells having a DNA
content of 2n (=2n phagocytic celfs) isolated from the subject before
administering the compound fo the subject, an analyte isolated from a
popuiation of non-phagocytic celis isolated fom the subject before

and ¢} identifying a difference between the first profile and the second profite,
wherein the identified difference is Indicative of the efficacy of the treatment for
said disease or condition in the subject.

17. A method for monitoring the progression or regression of a disease or
condition in a subject comprising: a) determining a first profile of one or more
markers of the disease or condition from a first sample cemprising two or more
different componants sefected from the group consisting of: an analyte isolated
from a cell-frae bodily fiuid isolated from the subject at a first time point, an
analyte isolated from a population of phagocytic cells isolated from the subject at
a first time point, an analyte isciated from a population of phagoeytic cells having
a DNA cantent more than 2n (>2n phagocytic cells) isolated from the subject at a

administering the compound to the subject, and an anzalyte isolated from a
population of control cells isolated from the subject, wherein the control celis
are substantially free of cells affected by the disease or condition, before
administering the compound to the subject;

identifying a difference between the first and second profiies;

first time point, an analyte isolated from a population of circulating vesicles b) determining a third profile of one or more markers of the disease or

isclated from the subject at a first time point, and an analyte isolated from a condition from a second sample comprising two or mare different
population of circulating diseased cells isclated from the subject at a first time components selected from the group consisting of. an analyte isolated from a
cell-free bodily fivid isolated from the subject after administering the
compound to the subject, an analyte isolated from a population of phagocytic
cells isolated from the subject after administering the compound to the
subject, an analyte isolated from a population of phagocytic cells having a

CNA content more than 2n (>2n phagocytic cells) isolated from the subject

point; b} determining a second profile of one or more markers of the disease or
condition from a second sample comprising two or more different cemponents
selected from the group consisting of an analyte isclated from a cell-free bodily
fluid isolated from the subject at a second fime point, an analyte isolated from a
population of phagocytic cells isolated from the subject at a second time point, an
analyte isolated from a population of phagoeytic cells having a DNA content more
than 2n (>2n phagocytic cells) isolated from the subject at a second time point,
an analyte isolated from a population of circulating vesicles isolated from the
subject at a second time point, and an analyte isolated fiom a population of
circulating diseased cells isolated from the subject at a second time point; and c)
identifying a difference between the first profile and the second profile, wherein the
identified difference is indicative of the progression or regression of said disease

after administering the compound to the subject, an analyte isolated from a
population of circulating vesicles isolated from the subject after administering
the compound to the subject, and an analyte isolated from a population of
circulating diseased cells isolated from the subject after administering the
compound to the subject;

determining a fourth profile of at least one of the one or more markers from a
second control comprising a component selected from the group consisting
of. an analyte isclated from a population of phagocytic cells having a DNA
content of 2n {(=2n phagocytic cells) isclated from the subject after

or condition in the subject. 18. A method for identifying a compound capable of
ameliorating or treating a disease or condition in a subject comprising: a)
determining a first profile of one or more markers of the disease or congdition from
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a first sample comprising two or more different components selected from the
group consisting of. an analyte isolated from a cell-free bodily fluid isolated from
the subject before administering the compound to the subject, an analyte isolated
frorn & population of phagocytic cells Isoleted ffom the subject before
administering the compound to the subject, an analyte isolated from a population
of phagocytic cells having a DNA content more than 2n (>2n phagocytic cells)
isolated from the subjest before administering the compeund to the subject, an
analyte iselated from a population of circulating vesicles isclated from the subject
before administering the compound to the subject, and an analyte isolated from a
population of circulating diseased ceils isolated from the subject before
administering the compound to the subject; b) determining a second profile of one
or rmore markers of the disease or condition from @ second sample comprising
two or more different components selected from the group consisting of: an
analyte isclated from & cell-free bodily fluid isclated from the subject after
adrrinistering the compound to the subject, an analyte isolated from a population
of phagoeytic cells isolated from the subject after administering the compound 1o
the subject, an analyte isolated from a population of phagoeytic cells having a
DINA content more than 2n (>2n phagocytic cells) isolated from the subject after
administering the compound to the subject, an analyte isolated from a population
of circulating vesicies isolated from the subject after administering the compound
to the subject, and an analyte isolated from a population of circulating diseased
celis isolated from the subject after administering the compourd to the subject;
and ¢) identifying a difference between the first profile and the second profile,
wherein the identified difference indicates that the compound is capable of

ameliorating or treating said disease or condition in the subject. 19. A method for
diagnosing or aiding in the diagnosis of a disease or condition in a subject
comprising: &) determining a first profile of one or more markers of the disease or
condition from a sample comprising two or more different compenents selected
from the group consisting of. a celi-free bodily fuid isolated from the subject, a
population of phagocytic cells isolatad from the subject, a population of
phagocytic cells having a DNA content more than 2n (>2n phagocytic cells)
isolated from the subject, & population of circulating vesicles isclated from the
subject, and a papulation of circulating diseased cells isolated from the subject;
and b) identifying a difference between the first profile and a second profile of at
least one of the one or more markers fom a repository of said markers of said
disease or condition, whetein the difference is indicative of the presence of said
disease or condition in the subject.

20. A method for assessing the risk of developing a disease or condition in &
subject comprising: @) determining & first profile of one or more markers of the
disease or condition from & sample comprising two or more different components
selected from the group consisting of: a cellree bodily fluid isofated from the
subject, a populaticn of phagocytic celis isolated from the subject, & population of
phagoeytic cells having 2 DNA content more than 2n {>2n phagocytic cells)
isolated from the subject, a papulation of circufating wesicles isolated from the
subject, and a population of circulating diseased cells isolzted from the subject;
and b) identifying a difference between the first profile and & second profile of at
least ane of the ore or more markers from a repository of said markers of said
disease or condition , wherein the diflerence is indicative of the risk of dewveloping
said disease ar condition in the subject.

21, A method for prognesing or afding in the proghosis of a disease or condition in
a subject comprising: &) determining a first profile of one or more markers of the
disease or condition from a sample comprising two or more different compenents
selected from the group consisting of: a cell-free bodily fuid isolated from the
subject, a population of phagocytic cells isolated from the subject, a population of
phagocytic cells having a DNA content more than 2n (>2n phagocytic cells)
isolated from the subject, a population of circulating vesicles isolated from the
subject, and a population of circulating diseased cells isolated from the subject;
and b) identifying a difference between the first profile and & second profile of at
least one of the one or more markers from a repository of said markers of said
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administering the compound to the subject, an analyte isolated from a
population of non-phagocytic celis isolated from the subject after
agministering the compound to the subject, and an analyte isolated from a
population of control cells isolated from the subject, wherein the control cells
are substantially free of cells affected by the disease or condition, after
administering the compaund to the subject;

identifying a difierence between the third and fourth profiles; and ¢) identifying
a difference between the difference identified in a) and the difference identified
in b) wherein the idertified diflerence in c) indicates that the cornpound is
capable of ameliorating or treating said disease or condition in the subject.

18. A method for assessing the efficacy of & treatment for a disease or condition
in a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a first sample comprising two or more different components
selected fram the group consisting of: an analyte isolated from a ceil-free
bodily fiuid isolated from the subject before the treatment, a population of
phagocytic cells isclated from the subject before the treaiment, an analyte
isolated from a population of phagocytic cells having & DNA content mere
than 2n (>2n phagocytic cells) isolated from the subject before the treatment,
an analyte isclated from a population of circulating vesicles isolated from the
subject before the treatment, and an analyte isolated from a populetion of
circulating diseased cells isolated from the subject before the treatment; b)
determining a second profile of one or more markers of the disease or
condition from a second sample comprising two or more difierent
components selected from the group consisting of: an analyte isolated from a
cell-free bodily fluid isolated from the subject after the treatment, an analyte
isolated from a population of phagocytic cells isolated from the subject after
the treatment, an analyte isolated fom a population of phagocytic cells
having 2 DNA content more than 2n (>2n phagocytic cells} isolated from the
subject after the treatment, an analyte isolated from a population of
circulating vesicles isolated from the subject after the treatrnent, and an
analyte isolated from a population of control cells isolated from the subject,
wherein the control cells are substantially free of cells affected by the
disease or condition:; and ¢) identifying a difference between the first profile
and the second profile, wherein the identified difierence is indicative of the
efiicacy of the treatment for said disease or condition i the sublect.

17. A method for monitoring the progression of regression of a disease or
condition in a subject comprising:

a) determining & first profile of ane or more markers of the disease or
condition from a first sample comprising twa or more different components
selected from the group congisting of: an analyte isclated from a cellfree
bodily fluid isofated from the subject at a first time point, an analyte isolated
from a population of phagocytic cells isciated from the subject at a first ime
point, an analyte isolated from a population of phagocytic cells having @ DNA
content more than 2n (>2n phagocytic cells) isolated from the subject at a
first time point, an analyte isolated from a population of circulating vesicles
isolated from the subject at a first time point, and an anaiyte isolated from a
population of circulating diseased cells isolated from the subject at a first
time point;

b) determining a secend profile of one or more markers of the disease or
condition from a second sample comprising two or more different
components selected from the group consisting of: an analyte isclated from a
cell-free bodily fiuld Isolated from the subject &t a second time point, an
analyte isolated from a population of phagocytic cells isolated from the
subject at a second time point, an analyte isolated from a population of
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disease or condition, wherein the diflerence is indicative of the prognosis of said
disease or condition in the subject.

22. A method for diagnosing or aiding in the diagnosis of a disease or condition in
a subject comprising: a) determining a first profile of one or mere markers of the
disease or condition fom a sample comprising compenents selected from the
group consisting of. an analyte isclated from a cell-free bodily fluid isclated from
the subject, an analyte isolated from a pepulation of phagoeytic cells isolated
from the subject, an analyte isolated from a population of phagocytic cells having
a DNA content more than 2n (>2n phagocytic cells) isolated from the subject, an
analyte isolated from a population of circulating vesicles isolated from the subject,
and an analyts isolated from a population of circulating diseased cells isolated
from the subject; and b) identifying a difference between the first profile and a
second profile of at least one of the one or more markers from a repasitory of said
markers of said disease or condition , wherein the difierence is indicative of the
presence of said disease or condition in the subject.

23. A method for assessing the risk of developing a disease or condition in a
subject comprising: a} determining z fitst profile of one or more markears of the
disease or condition from a sample comprising two or more different components
selected from the group consisting of. an analyte isolated from a cell-free bodily
fluid isolated from the subject, an analyte isolated from a population of phagocytic
cells isclated from the subject, an analyte isolatec from a pepulation of
phagocytic cells having a DNA content mare than 2n (>2n phagocytic cells)
isclated from the subject, an analyts isolated from a popuiatien of circulating
vesicles isolated from the subject, and an analyte isolated from & papulation of
circulating diseased cells isolated from the subject; and b) identifying a difference
between the first profile and a second profile of at least ore of the one or more
markers from a repository of said markers of said disease or condition , wherein
the difference is indicative of the risk of developing said disease or condition in the
subject.

24. A method for prognasing or aiding in the prognosis of a disease or condition in
a subject comprising: a) determining a first profile of one or more markers of the
disease or cendition from a sample comprising twe or more different components
selected from the group consisting of an analyte isolated from a cell-free bodily
fluid isolated from the subject, an analyte isolated from a population of phagocytic
cells isclated from the subject, an analyte isclated from a population of
phagocytic cells having a DNA content more than 2n {>2n phagocytic cells)
isclated from the subject, an analyie isolated from a population of circulating
vesicles isolated from the subject, and a population of circulating diseased cells
isolated from the subject; and b) identifying a difference between the first profite
and a second profile of at least one of the one or more markers fom a repository
of said markers of said disease or condition , wherein the difference is indicative
of the prognosis of said disease or condition in the subject.

25. The method of any one of embodiments 1-3 and 10-12, wherein at least one of
the one or more markers is up-regulated or activated in the sample compared to
the control. 26. The method of any cne of embodiments 1-3 and 10-12, wherein at
least one of the one or more markers is down-regulated or inhibited in the sample
compared to the control,

27. The method of any one of embodiments 4-6 and 13-15, wherein at least one of
the one or more markers is up-regulated or activated in the first sample cornpared
fo the first control or in the second sample compared to the sacond control.

28. The method of any one of embediments 4-6 and 13-15, wherein at ieast ane of
the one or more markers is down-regulated or inhibited in the first sample
compared 1o the first controf or in the second sample compared to the second
control.

29. The method of any one of embodiments 7-0 and 1618, wherein at least one of
the one or more markers is up-regulated or activated in the first sample compared
to the second sample.
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phagocytic cells having a DNA content more than 2n (>2n phagogytic cells)
isolated from the subject at a second fime point, an analyte isolated from a
population of circulating vesicles isolated from the subject at a second time
point, and an analyte isolated from a population of circuiating diseased cells
isolated from the subject at a second time point; and

¢) identifying a difference between the first profile and the second profife,
wherein the identified difierence is indicative of the progression or regression
of said disease or condition in the subject.

18. A method for identifying a compound capable of ameliorating or treating a
disease or condition in a subject comprising:

a) determining & first profile of one or more markers of the disease or
condition from & first sample comprising two or more diffierent componrents
selected from the group consisting of: an analyte isolated from a cell-free
bodily fluid isclated from the subject before administering the compound to
the subject, an analyte isolated from a poputation of phagocytic cells isolated
from the subject before administering the compound to the subject, an
analyte isolated from a population of phagocytic cells having a DNA gontent
more than 2n (>2n phagocytic cells) isolated from the subject before
administering the compound to the subject, an analyte isolated from a
population of circulating wesicles isolated from the subject before
administering the compound to the subject, and an anzalyte isolated from a
population of circuiating diseased cells isolated from the subject before
administering the compound to the subject;

b) determining a second profile of one or more markers of the disease or
condition from a second sample comprising two or more different
components selected from the group consisting of an analyte isolated from a
cefl-free bodily fluid isolated from the subject after administering the
compound to the subject, an analyte isolated from a population of phagacytic
celis Isolated from the subject after administering the compound to the
subject, an analyte isolated from a popuiation of phagocytic cells having a
DNA content more than 2n (>2n phagocytic celis) isclated from the subject
after administering the compound to the subject, an analyte isolated from a
papulation of circulating vesicles isolated from the subject after administering
the compound to the subject, and an analyte isolated from 2 population of
circulating diseased cells isolated from the subject after administering the
¢ompound to the subject; and

¢) identifying a difference between the first profile and the second profile,
wherein the identified difference indicates that the compound is capable of

ameliorating or treating said disease or condition in the subject.

19, A method for diagnosing or aiding in the diagnosis of a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
cendition from a sample comprising two or more different companents
selected from the group consisting of: a cell-free bodily fluid isclated from the
subject, a population of phagocytic cells isolated from the subject, &
population of phagocytic cells having 2 DNA content mere than 2n >2n
phagocytic cells) isolated from the subject, a population of cirgulating
vesicles isolated from the subject, and & population of circulating diseased
cells isolated from the subject; and

b) icentifying a difference between the first profile ard a second profile of at
least one of the one or more markers from a repository of said markers of
said disease or conditicn, whergin the diffierence is indicative of the presence
of said disease or condition in the subject.
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20. The method of any one of embodiments 7-8 and 16-18, wherein at least one of

the one or more markers is down-regulated or inhibited in the first sample
compared to the second sample.

31. The method of any one of embodiments 19-24, wherein at least one of the one

or more markers is up-regulated or activated in the sample compared to the
repositoty.

32, "The method of any one of embediments 18-24, wherein at least one of the one

or mare markers is down-regulated or inhibited in the sample compared to the
repository.

33. The method of any one of embodiments 1-32, whereln the first profile or the

second profile comprises the absence of at least one of the one of more markers

of said disease or conditien,

34, The method of any one of embediments 4-6 and 13-15, wherein the third
profile or the fourth profile comprises the absence of at least one of the one or
more markers of said disease or condition. 35. The method of any ong of
embodiments 1-8 and 19-21, wherein, when said method comprises circulating
diseased cells, control celis not affected by the disease or condition, phagocytic
cells, >2n phagocytic cells, =2n phagocytic cells, or non- phagocytic cells, the
method further comprises lysing the circulating diseased cells, control cells not

affected by the disease or condition, phagecytic cells, >2n phageeytic cells, =2n

phageeytic cells, or non-phagocytic cells.

36. The method of any one of embodiments 1-8, 19-21, and 35 wherein, when
said method comprises circulating diseased cells, control cells not affected by

the disease or condition, phagocytic cells, >2n phagoeytic cells, =2n phagocytic

cells, or non- phagocytic cells, the method further comprises extracting at least

some of the cellular contents from the circulating diseased cells, control cells not
affacted by the disease or condition, phagocytic cells, >2n phagocytic cells, =2n

phagoeytic ceils, or non- phagoeytic cells.

37, The methed of any one of embodiments 1-8 and 19-21, 35, and 36, whergin,
when said methed comprises the cellree bodily fiid, the method further
comprises extracting the ene or mere markers fram the celi-free bodily fluid.

38. The methad of any one of embodiments 1-8 and 18-21, wherein, when said
method comprises the cellree bodily fluid, the cell-free bodily fluld comprises a
transrenal nucleic acid.

39. The method of any one of embodiments 1-38, wherein at least one of the one

or more markers of sald disease or condition is present in the circulating
diseased cells, cell-ree badily fiuid sample, phagocytic cells, or »2n phagocytic
cells.

40, The method of any ene of embodiments 1-39, wherein at least one of the one

or more markers of said disease or condition is net present in the circulating
diseased cells, cell-free bodily fluid sample, phagacytic cells, or >2n phagocytic
celis.

41, The method of any one of embodiments 1-40, wherein one or more of the
circulating diseased cells, contral celis not affected by the disease or condition,
phagocytic cells, >2n phagocytic cells, =2n phagocytic cells, or nen-phagoecytic
cells are enucleated. 42. The method of embadiment 41, wherein the cells are
enucieated using physical removal, chemical treatments, photoablation, or
ultraviolet irradiation.

43. The method of embodiment 42, wherein the physical removal uses a
ricroneedle, optical tweezer or aspiration.

44, The method of any one of embodiments 16-24, wherein the repository is
obtained by data mining.

45, The method of any one of embodiments 1-44, wherein the phagocytic ceils,
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20. A method for assessing the risk of developing a disease or condition ina
subject comprising:

a) determining a first profle of ane or more markers of the disease or
sondition from a sample comprising two or more different components
selected from the group consisting of: a cell-iree bodily fiuid isolated from the
subiact, a population of phagocytic cells isolated from the subject, a
population of phagocytic cells having a DNA cantent more than 2n (>2n
phagocytic cells) isolated from the subject, a population of circulating
vesicles isolated from the subject, and a population of circulating diseased
cells isolated from the subject; and

b) identifying a difference between the first profile and a second profile of at
least one of the one or more markers from a repository of said markers of
said disease or condition , wherein the difierence is indicative of the risk of
dewsioping said disease or condition in the subject.

21. A method for prognosing or aiding in the prognosis of a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a sample comptising two or more different components
selected from the group consisting of: a cell-free bodily fiuid isolated from the
subject, a population of phagocytic cells isolated from the subject, a
population of phagocytic ceils having a DNA content more than 2n {>2n
phagocytic cells) isclated from the subject, a popuiation of circulating
vesicles Isolated from the subject, and a population of circulating diseased
cells isolated from the subject; and

b} identifying a difference between the first profile and a second profile of at
least one of the one or more markers from a repository of said markers of
said disease or condition, wherein the difference is indicative of the prognosis
of said disease or condition in the subject.

22. A method for diagnasing or aiding in the diagnosis of a disease or condition in
a subject comprising:

a) determining a first profile of cne or more markers of the disease or
condition from a sample comprising components selected from the group
consisting of an analyte isolated from a celi-free bodily fluid isolated from the
subject, an znalyte isolated from & population of phagocytic cells isolated
from the subject, an analyte isolated from a population of phagocytic cells
having a DNA content more than 2n (>2n phagocytic calls) isolated from the
subject, an analyte Isolated from a population of circulating vesicles isclated
from ihe subject, and an analyte isolated from a popuiation of circulating
diseased cells isciated from the subject; and

b) identifying a difference between the first prefile and a second profile of at
teast one of the one or more markers from a repoesitory of said markers of
said disease or condition , wherein the difierence is indicative of the presence
of said disease or condition in the subject.

23. A method for assessing the risk of dewveloping a disease or condition in &
subject comprising:

a) determining a first profile of cne or more markers of the disease or
condition from a sample cornprising two or more different cornponents
selected from the group consisting of: an analyte isolated from a cell-free
bodily fluid isclated from the subject, an analyte isolated from a population of
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>2n phagoeytic cells, or =2n phagocytic cells are neutrophils, macrophages,

monocytes, dendritic cells, foam cells, mast cells, sosinephils, keratinocytes, or

mixtures thereof,

48. The method of any one of embodiments 145, wherein the non-phagecytic
cells are T cells, B cells, null cells, basophils, or mixtures thereof.

47. The method of any one of embodiments 1-48, wherain the circulating diseased

cells are blood cells, tumor cells, lymphoma cells, fetal cells, apoptotic cells,

epithelia cells, endothelial cells, stem cells, progenitor cells, mesenchymal cells,
osteoblast cells, osteccytes, hematopoietic stem cells, foam cells, adipose cells,

transcenvical cells, circulating cardiocytes, circulating fibroeytes, circulating
myoeytes, circulating cells from kidney, cireulating ceils from gastrointestinal
tract, circuiating cells from lung, circulating cells from reproductive organs,

ciroulating cells from central nervous system, circulating hepatic cells, circulating

cells from spleen, circulating cells from thymus, circulating cells from thyroid ,
circulating cells from an endocrine gland, circulating cells from parathyroid,
circulating cells from pituitary, circulating cells from adrenal gland, circulating
celis from islets of Langerhans, cireutating celts from pancreas, circulating cells
from hypothalamus, circulating cells from prostate tissues, circulating cells from
breast tissues, circulating cells from circulating retinal cells, circulating

ophthalmic cells, circulating auditory cells, circulating epidermal cells, circulating

cells from the urinary tract, or mixtures thereof.

48. The method of any one of embodiments 1-47, wherein the control cells are
normal cells. 49. The method of any one of embodiments 1-48, wherein the
control cells are circulating cells.

50. The method of any one of emboediments 1-49, wherein the circulating vesicles

are selected from the group consisting of circulating microwesicles, apoptotic
bodies, micro-particles, membrane-bound vesicles, multivesicular bodies,
nanovesicles, microparticles, and AR DC-1 mediated microvesicles (ARMM).

51. The method of embadiment 50, wherein the circulating microvesicles are
eX0sSomes or urnary excsomes.

52. The method of any one of embodiments 1-61, wherein the cell- free bodily fluid

is separated from & bodily fluid.

53. The methed of embodiment 52, wherein the bodily fluid is blood, urine, steal,
saliva, lymph fluid, cerebrospinal fluid, synovial fluid, cystic fluld, ascites, pleural

effusion, fiuid 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, matemal biood, amniotic luid, chorianic vlius
sample, fluid from a preimplantation embryo, matemal urine, maternal salive,
placental sample, fetal blood, lavage and cenical vaginal fiuid, interstitial fluid,
buceal swab sample, sputum, bronchial lavage, Pap smear sample, or ocular
fluid,

54. The method of any one of embodiments 52 and 53, wherein the celi-fres bodily

fluid s separated by filtration, centrifugation, flow cytometry, fluorescence
activated cell sorting, gradient-based centrifugation, elution, microf uidics,
magnetic separation technique, flucrescent-magnetic separation technique,
nanostructure, quantum dets, high throughput microscope-based platforms, or a
combination thereof,

55. The method of any one of embodiments 52-54, wherein the cell-ree bodily
fluid Is separated by using a substance present in the sample.

58. The method of embodiment 55, wherein the substance is a product of a
marker of said disease or condition. 57. The method of any one of embodiments
1-58, wherein the cell- free bodily fluid is plasma or serum,

58. The method of any one of embodiments 1-57, wherein the phagocytic cells,
>2n phagecytic cells, =2n phagocytic cells, or non-phagocytic cells are isclated
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phagocytic cells isolated from the subject, an analyte isolated from a
population of phagocytic cells having a DNA content more than 2n (=2n
phagoeytic cells) isolated from the subject, an analyte isolated from a
poputation of circulating wesicles isolated from the subject, and an analyte
isolated from a population of circulating diseased cells isolated from the
subject; and

b) identifying a difference between the first profile and a second profite of at
least one of the one or more markers from a repository of said markers of
sald disease or condition , wherein the difference is indicative of the risk of
developing said disease or condition in the subject.

24. A method for prognosing or aiding in the prognosis of a disease or condition in
a subject comprising:

a) determining a first profile of one or more markers of the disease or
condition from a sample comprising two or more different components
selected from the group consisting of: an analyte isolated from a cell-free
bodily fluid isolated from the subject, an analyte isolated from & population of
phagocytic cells isolated from the subject, an analyte isolated fom a
population of phagocytic cells having a DNA content more than 2n (>2n
phagocytic cells) isolated from the subject, an analyte isolated from a
population of circulating vesicies isclated from the subject, and a population
of circulating diseased cells isolated from the subject; and

b) identifying a difference between the first profile and a second profile of at
least one of the one or more markers from a repository of saic markers of
said disease or condition , wherein the difference is indicative of the
prognosis of said disease or condition in the subject.

25. The methad of any one of claims 1-3 and 10-12, wherein at least one of the
one or more markers is up-requlated or activated in the sample compared to the
control.

28. The method of any one of claims 1-3 and 10-12, wherein at least one of the
one or more markers is down-regulated or inhibited in the sampie compared to the
contral.

27. The method of any one of claims 4-6 and 13-15, wherein at least ohe of the
one or more markers is up-regulated or activated in the first sample compared to
the first control or in the second sample compared to the second control,

28. The method of any one of claims 4-6 and 13-15, wherein at least one of the
ane or more markers is down-regulated or inhibited in the first sample compared
to the first control or in the second sample compared to the second control.

29. The method of any one of ciaims 7-9 and 16-18, wherein at least one of the
ene or more markers is up-regulated or activated in the first sample compared to
the second sample.

30. The methed of any one of claims 7-9 and 16-18, wherain at least one of the
one or more markers is down-regulated or inhibited in the first semple compared
to the second sample.
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from a bodily fluid, tissues, or cells of the subject.

59. The method of embadiment 58, wherein the bodily fluid sample is blood, wrine,
staol, saliva, lymph fluid, cerebrospinal Auid, synovial fluid, cystic fluid, ascites,
pleurai effusion, fiuid obtained fom a pregnant werman in the first trimester, fiuid
obtained from a pregnant woman in the second trimester, fluid obtained frem a
preghant woman in the third trimester, matemal blood, amniotic fuid, chorionic
villus sample, fluid from a preimplantation embryo, matemal urine, matemal saliva,
placental sample, fetal blood, iavage and cenical vaginal fluid, interstitiai fluid,
buccal swab sample, sputum, bronchial lavage, Pap smear sample, or ocular
fiuid.

&0, The mathod of embodiment 58, wherein the cells are white blood cells.

1. The method of any one of embodiments 58-60, wherein the phagocytic cells,
>2n phagocytic cells, =2n phagocytic cells, or non-phagocytic cells are isolated
using antibodies.

2. The method of any one of embodiments 58-60, whersin the phagocytic cells,
»2n phagocytic cells, =2n phagocytic cells, or non-phagocytic cells are isolated
by flow cytometry, filorescence activated cell sorting, filtration, gradient-based
centrifugation, elution, mierofluldics, magnetic separation technigue, fiuorescent-
magnetic separation technique, nancstruciure, quantum dots, high throughput
microscope-based platforms, or a combination thereof.

3. The method of any one of embodiments 1-62, wherein the one or more
markers are nucleic acids, proteins, lipids, carbohydrates, metabolites, or

combinations thereof.

54. The methad of embodiment 63, wherein the nucleic acids are nuclectides,
oligonuclectides, DNAs, R As, or DNA-R A hybrids. §5. The method of
embodiment 84, wherain the DNAs are double-stranded DNAs, single-stranded
DMAs, multi-stranded DNAs, complementary DNAs, genomic DNAs, or non-
coding DNAs.

&8, The mathod of embodiment 64, wherein the RNAs are messenger RNAs
(MRNAs), micreRNAs (miRNAs), small nuclealar RNAs (snoRNAs), ribosomal
RNAs {IRNAs), transfer RNAs (tRNAs), small interfering RNAs (siRNAs),
heterogeneous nuclear RNAs (hnRNAs), or small hairpin RNAS (shRNAS).

67. The method of embodiment 63, whergin the proteins are amino acids,
peptides, enzymes, antigens, antibodies, cytokines, lipoproteins, glycoproteins,
ar hormones.

8. The method of embodiment 63, wherein the lipids are fatty acids, neutral fats,
phosphatides, cholesterol, cholesterol esters, triglycerides, glycolipids,
glycerclipids, glycerophosphoiipids, sphingolipids, sterc! lipids, prencl lipids,
saccharolipids, polyketides, choline glycerophosphelipid, ethanolamine
glycerophospholipid, phosphatidylinositol, phosphatidylgiycerol,
phosphatidyisering, lyso-choline glycerephosphelipid, lyso-ethanctamine
glycerophospholipid, phosphatidic acid, lysc- phasphatidic acid, sphingomyelin,
galactosylceramide, glucosylceramide, free fatty acids, prostaglandins,
triacylglycerol, diacylglycerol, monoacylgiycerol, acyl-CoA, acylcamiting,
oxysterol, ceramide, cardiolipin, sphingoid base- 1 -phosphate, shingosine, lyso-
sphingomyelin,, ganglicsides, plasmalogen, sulfatide, low density fipoproteins
(LDLs), very low density lipoproteins (V0L.DLs), high density

lipopreteins (HDLs), sphingeid base- 1 -phasphates, or derivatives thersof.
9. The method of embodiment 83, wherein the carbohydrates are

monasaccharides, disaccharides, polysaccharides, oligosaccharides, or
derivatives thereof.

70. The method of embodiment 83, wherein the metabolites are primary
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31. The method ¢f any one of claims 19-24, wherein at least one of the one or
more markers is up-regulated or activated in the sample compared to the
repository.

32. The method of any one of claims 19-24, wherein 21 least ore of the one or
more markers is down-regulated or inhibited in the sample compared to the
reposifory.

33, The method of any one of claims 1-32, wherein the first profile or the second
profile comprises the absence of at |least one of the one or more markers of said
disease or condition.

34. The method of any one of claims 4-6 and 13-15, wherein the third profile or the
fourth profile comprises the absence of at least one of the one or more markers of
said disease or condition.

35. ‘The method of any one of claims 1-9 and 19-21, wherein, when said method
comprises circulating diseased cells, control cells not affected by the disease or
condition, phagecytic cells, >2n phagooytic cells, =2n phagocytic cells, or non-
phagocytic cells, the meghoed further comprises lysing the circulating diseased
cells, control cells not affected by the disease or conditicn, phagocytic cells, >2n
phagocytic cells, =2n phagoeytic celis, or non-phagocytic celis.

38. The method of any one of claims 1-8, 19-21, and 35, wherein, when said
method comprises circulating diseased cells, control cells not affected by the
disease or condition, phageeytic cells, >2n phagocytic cells, =2n phagoeytic
cells, or non- phagocytic celis, the method further comprises extracting at least
some of the cellular contents fram the circulating diseased cells, contrel cells not
affected by the disease or condition, phagecytic cells, »2n phagoeytic cells, =2n
phagocytic cells, or non- phagocytic cells.

a7, The method of any one of claims 1-9, 19-21, 35, and 36, wherein, when said
method comprises the cell-ree bodily fiuid, the method further comprises
extracting the one or more markers from the cefl-free bodily fiuid.

38. The method of any one of claims 1-9,19-21, wherein, when said method
comprises the cell-free bodily fluid, the celi-free bodily fluid comprises a transrenal
nucleic acid.

30, The methad of any one of claims 1-38, wherein at least one of the one or more
markers of said disease or condition is present in the circulating diseased cells,
cell- free bodily fluid sample, phagocytic cells, or »>2n phagoecytic cells.

40. The method of any one of claims 1-39, wherein at least one of the one or more
markers of said disease or condition is met present in the circulating diseased
cells, cell-free bodily fuid sampie, phagocytic cells, or >2n phagocytic cells.

41, The methed of any one of claims 1-40, wherein one or more of the circulating
diseased cells, control cells not affected by the disease or condition, phagacytic
cells, >2n phagoeytic cells, =2n phagocytic cells, or non-phagocytic cells are
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metabelites, secondary metabolites, organic metabolites, inorganic metabalites,
prostaglanding, hydroxyeicosatetraenpic acids, hydroxyoctadecadienoic acids,
steroids, bile acids, vitamins, or derivatives thereof. 71. The method of any one of
embediments 1-3, 10-12, and 19-24, wherein the profile is a nucleic acid profile, a
protein profile, a lipid profile, a carbohydrate profile, a metabolite profile, or a
combination thereof,

72. The methad of embodiment 65, wherein the profile is determined by a
qualitative assay, a guantitative assay, or a combinaticn thereof.

73. The method of any one of embodiments 4-9 and 13-18, wherein the first profile
or the second profile is a nucleic acid profile, a protein profile, a lipid profile, 2
carbohydrate profile, @ metabolite profile, or a combination thereof.

74. The method of embodiment 85, wherein the first profile or the second profile is
determined by a qualitative assay, a quantitative assay, or a combination thereof.

75. The method of any one of embodiments 4-8 and 74, wherein the third profife or
the fourth profile is a nucleic acid profile, a protein profile, a lipid profile, a
carbehydrate profile, & metabolite profile, or a combination thereof.

76. The methad of embodiment 75, wherein the third profile or the fourth prefile is
determined by a qualitative assay, a quantitative assay, or a combination thereof.

77. The methed of any one of embodiments 72, 66, and 78, wherein the
quantitative assay uses sequencing, targeted sequencing, single molecule real-
time sequensing, electron microscopy-based sequencing, transistor-mediated
sequencing, direct sequencing, random shotgun sequencing, Sanger dideoxy
terminatfon sequencing, exon sequencing, whole-genome sequencing,
sequencing by

hybridization, pyroseguencing, capillary electrophoresis, gel electrophoresis,
dupiex sequencing, cycle sequencing, single-base extension sequencing, solid-
phase sequencing, high-throughput sequencing, massively paralel signature
sequencing, emulsion PCR, multiplex PCR, co-amplification at lower denaturation
temperature- FCR (COLD-PCR), sequencing by reversible dye terminator, paired-
end sequencing, nearterm sequencing, exonuclease sequencing, sequencing by
ligation, short-read sequencing, single-molecule sequencing, sequencing-by-
synthesis, real-time sequencing, reverse-terminator sequencing, nanopore
sequencing, 454 sequencing, Solexa Genome Analyzer sequencing, SOLID®
sequencing, MS-PET sequencing, mass spectrometry, matrix assisted laser
daserptionficnization-time of flight

(MALDI-TOF) mass spectrometry, electrospray ionization (ESI) mass
spectrometry, surface-enhanced laser deorption/ionization-time of flight (SELDI-
TOF) mass spectrometry, guadrupole-time of fiight (Q-TOF) mass spectrometry,
atmospheric pressure photolonization mass spectrometry (APPI-MS), Fourier
transform mass spectrometry (FTMS), matrix-assisted laser
deserptionfionization-Fourier transform- ion cyelotron resonance (MALDLFTHICR)
mass spectrometry, secondary ion mass spectrometry (SIMS), polymerase chain
- reaction (PCR) analysis, co-amplification at lower denaturation temperature-PCR
(COLL-PCR). multiplex PCR, quantitative PCR, reak-time PCR, fuorescence
assay, colorimetric assay, chemiluminescent assay, or a combination thereof,

78. The method of embodiment 77, wherein the nucleic acid profie is a genotyplic
profile, a single nucleotide polymorphism profile, a gene mutation profile, a gene
copy number profile, a DNA methylation profile, a DNA acetylation profils, a
chromosome dosage profile, & gene expression profile, or a combination thereof.

79. The method of embediment 77, wherein the nucleic acid profile is determined
by pelymerase chain reaction (PCR) analysis, sequencing analysis,
electrophoretic analysis, restriction fragment length polymerphism (RFLPY
analysis, Northem blot analysis, quaniitative PCR, reverse-transcriptase-PCR
analysis (RT-PCR), allele- specific oligonucleotide hybridization analysis,
comparative genomic hybridization, heteroduplex mobility assay (HMA), single
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enucleated,

42, The methed of claim 41, wherein the cells are enucleated using physical
removal, chemical treatments, photoablation, or ultraviolet irradiation.

43. The methed of claim 42, wherein the physical removal uses a microneedle,
optical tweezer or aspiration.

44. The rethod of any one of claims 18-24, wherein the repository is obtained by
data mining.

45. The method of any one of claims 144, wherein the phagocytic cells, >2n
phagocytic celis, or =2n phagocytic cells are neutrophiis, macrophages,
monocytes, dendritic cells, foam cells, mast cells, easinophils, keratinoeytes, or
mixtures thereof,

4€. The method of any one of claims 1-45, wherein the non-phagocytic cells are T
cells, B cells, null cells, basophils, or mixtures thereof.

47. The method of any one of claims 1-46, wherein the circulating diseased cells
are blood cells, tumor cells, lymphoma cells, fetal celis, apdptoﬁc ceils, epithelia
cells, endothelial cells, stem cells, progenitor cells, mesenchymal cells,
osteoblast cells, osteocytes, hematopoietic stem cells, foam cells, adipose cells,
transcenical cefls, circulating cardiocytes, circulating fibrocytes, circulating
myocytes, circulating cells from kidney, circulating cells from gastrointestinal
fract, circulating cells from lung, circulating cefls from reproductive organs,
circulating cells from central nenous system, circulating hepatic cells, circulating
cells from spleen, circulating cells from thymus, circulating cells from thyrofd
circulating cells from an endocrine gland, circulating cells from parathyroid,
circulating celis from pituitary, circulating celis from adrenai gland, circulating
cells from islets of Langerhans, circulating cells from pancreas, circulating celis
from hypothalamus, circulating cells from prostate tissues, circulating cells from
breast tissues, circulating cells from circulating retinal cells, circulating
ophthalmic cells, circulating auditory cells, circulating epidermal cells, circuiating
cells from the urinary tract, or mixtures thereof.

48. The methed of any one of claims 1-47, wherain the control cells are normal
cells.

48. The method of any one of claims 1-48, wherein the control cells are circulating
cells.

50. The method of any one of claims 1-49, wherein the cireuiating vesicles are
selected from the group consisting of circulating microvesicles, apoptotic bodies,
micro-particles, membrane-bound vesicles, multivesicular bodies, nanovesicles,
microparticles, and AR DC-1 mediated microvesicles (ARMM).

51. The methac of claim 50, wherein the circulating microvesicles are exosomes
or urinary exosomes.
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strand conformational polymorphism (SSCP), denaturing gradient gel
electrophisis (DGGE), RNAase mismatch analysis, mass spectrometry, tandem
mass spectrometry, matrix assisted laser

desorption/ionization-time of flight (MALDI-TOF) mass spectrometry, electrospray
ionizaticn (EST) mass spectrometry, surface-enhanced laser deorption/ionization-
time of flight (SELDI-TOF) mass spectrometry, guadrupole-time of flight {Q-TOF}
mass spectrometry, atmospheric pressure photoionization mass spectrometry
(APPI-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser

desorpiicn/ionization-Fourier transform-ion cyclotron resonance (MALDIFT-ICR)
mass spectrometry, secondary fon mass spectrometry {SIMS), surface plasmon
resonance, Southern blot analysis, in situ hybridization, fluorescence in situ
hybridization (FISH), chromogenic in situ hybridization (CISH),
immunchistochemistry (HC), micrearray, comparative genomic hybridization,
karyotyping, multiplex ligation-dependent probe amplification (MLPA), Quantitative
Multiplex PCR of Short Fluorescent Fragments {(QMPSF), microscopy,
methylation specific PCR (MSP) assay, Hpall iny fragment Enrichment by
Ligation-mediated PCR (HELP) assay, radicactive acetate labeling assays,
colorimetric DNA acetylation assay, chrornatin immunoprecipitation combined
with microarray (ChiP-on-chip) assay, restriction landmark genomic scanning,
Methylated ONA immunoprecipitation {MeDIP), molecuiar break light assay for
DNA adenine methyliransferase activity, chromatographic separation,
methylation-sensitive restriction enzyme analysis, bisulfte-driven conversion of
non-methylated cytosine to uracil, co-amplification at lower denaturation
temperature-PCR (COLD-PCR}), multiplex PCR, methyl-binding PCR analysis, or
a combination thersof.

80. The methad of embodiment 77, wherein the nucleic acid profile is determined
by a sequencing technigue selected from the group consisting of targeted
sequencing, single melecule real-time sequencing, exon sequencing, eleciron
microscopy-based sequencing, transistor-mediated sequencing, direct
sequencing, random shotgun sequencing, Sanger dideoxy termination
sequencing, whole-genome sequencing, sequencing by hybridization,
pyrosequencing, capillary electrophoresis, ged electrophoresis, duplex
sequencing, cycle sequencing, single-base extension sequencing, sclid-phase
sequencing, high-throughput sequencing, massively parailel signature
sequencing, emulsion PCR, co-amplification at lower denaturation temperature-
PCR (COLD-PCR), multiplex PCR, sequencing by reversible dye terminator,
paired-end sequencing, near-term seguencing, exonuclease sequencing,
sequencing by ligation, short-read sequencing, single-molecule sequencing,
sequencing-by-synthesis, real-time sequencing, reverse-terminator sequencing,
nancpore sequencing, 454 sequencing, Solexa Gencme Analyzer sequencing,
SOLID® sequencing, MS-PET sequencing, mass spectrometry, and a
combination thereof.

81. The method of embodiment 77, wherein the protein profile is a protein
expression profile, a protein activation profile, or a combination thereof. 82, The
method of emboadiment 77, wherein the protein profile is determined by an
immunchistochemistry assay, an enzyme-linked immunosorbent assay (ELISA),
in situ hybridization, chromatography, fiquid chromatography, size exclusion
chromatography, high performance liquid chromatography (HPLC), gas

chromatography, mass spectrometry, tandem mass spectrometry, matrix
assisted laser desorptionfionization-time of flight (MALDI-TOF) mass
spectrometry, electrospray ionization (ESH) mass spectrometry, surface-
enhanced [aser deorptionfionization-time of flight (SELDI-TOF) mass
spectrometry, guadrupole-time of flight (Q-TOF) mass spectrometry, atmospheric
pressure phetoionization mass specirometry (APPLMS), Fourier transform mass
spectrometry (FTMS), matrix-assisted laser

desorption/ionization-Faurier transform-ion cyclotron resonance (MALDI-FT-ICR)
mass specirometry, secondary jon mass spectrometry (SIMS),
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52. The methed of any one of claims 1-51, wherein the cell- free bodily fluid is
separated from a bodily fluid.

5%. The method of claim 52, wherein the bodily Auid is blood, urine, stool, saliva,
lymph fluid, cerebrospinal Auid, synoval fluid, cystic fluid, ascites, pleural
effusion, fuid obtained from a pregnant woman in the first trimester, fluid obtained
from a pregnant woman in the second trimester, flufd obtained from a pregnant
woman in the third timester, maternal blood, amniotic uid, chorionic wllus
sample, fiuid from a preimpiantation embryo, matemal urine, matemal saliva,
placental sample, fetal bloed, lavage and cenvcal vaginal fluid, interstitial fluid,
buccal swab sample, sputum, bronchial lavage, Pap smear sample, or ocutar
fluid.

54. The method of any ane of claims 52 and 53, wherein the cell-free bodity fluid
is separated by filtration, centrifugation, fiow cytometry, flucrescence activated
cell sorting, gradient-based centrifugation, eluticn, microfiidics, magnetic
separation technique, fluorescent-magnetic separation technigue, nanostructure,
quantum dots, high throughput microscope-based platforms, or a combination
thereof.

55, The method of any one of claims 52-54, wherein the cell-free bedily fluid is
separated by using a substance present in the sample.

56. The method of claim 55, wherein the substance is a product of a marker of
said disease or condition.

57. The method of any one of claims 56, wherein the cell- free bodily fuid is
plagma or serum.

58. The method of any one of claims 1-57, wherein the phagocytic cells, >2n
phagocytic cells, =2n phagocytic cells, or nen-phagocytic cells are isolated from
a bodily fluid, tissues, or cells of the subject.

59. The method of claim 58, wherein the bodily fluid sampie is biood, urine, stoal,
saliva, lymph fluid, cerebrospinal Aluid, syroval fiuid, cystic fluid, ascites, pleural
effusion, fluid obtained from a pregnant woman in the first trimester, fluid abtained
from a pregnant woman in the second trimester, fluid obtained from a pregnant
woman in the third trimester, matemal blood, amniotic fluid, charionic villus
sample, fluid from a preimplantation embrye, materal urine, matemal saliva,
placental sample, fetal blood, lavage and cenvical vaginal fluid, interstitial fuid,
buccal swab sample, sputurn, bronchial lavage, Pap smear sample, or ocular
fluid.

60. The method of claim 58, wherein the cells are white blood cells.

1. The method of any one of claims 58-80, wherein the phagocytic cells, >2n
phagocytic cells, =2n phagoeytic cells, or non-phagocytic cells are isolated using
antibodies.

62. The method of any one of claims 58-60, wherein the phagoceytic cells, >2n
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radicimmuncassays, microscopy, microfluidic chip-based assays, surface
plasmon resenance, sequencing, Western blotting assay. or a combination
thereof.

83. The method of embodiment 77, wherein the pratein activation profile
comprises determining a phosphorylation state, an ubiquitination state, a

myristoylation state, 2 conformational state, or a combination thereof of the one
or mare markers.

84. The method of embodiment 77, wherein the lipid profile is determined by
chromatography, liquid chromatography, size exclusion chromatography, high
performance liquid chromatography (HPLC), gas chromatography, mass

spectrometry, tandem mass spectrometry, matrix assisted laser
deserption/ionization- time of flight (MALDI-TOF) mass spectrometry, electrospray
ionization (ES]) mass spectrometry, surface-enhanced laser deorption/ianization-
time of fiight (SELDI- TOF) mass spectrometry, guadrupole-time of fiight (Q-TCF)
mass spectrometry, atmospheric pressure photoionization mass spectrometry
(APPI-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
deserption/ionization- Fourier transform-ion cyclotron resonance (MALDI-FT-ICR)
mass spactrometry, secondary ion mass spectrometry (SIMS),
radicimmunoassays, microfiuidic chip- based assay, detection of flucrescence,
detection of chemiluminescence, or & combination thereof. 85. The method of
embodiment 77, wherein the carbohydrate profile is determined by
chramatography, liquid chromatography, size exclusion

chromatography, high performance anion exchange chromatography with pulsed
amperometric detection (HPAEC-PAD), liquid chromatography, gas
chromategraphy, fluorescent assay, mass spectrometry, tandem mass
spectrometry, matrix assisted laser desorptionfionization-time of flight (MALDI-
TOF) mass spectrometry, electrospray ionization (ESI) mass spectremetry,
surface-enhanced laser deomption/icnizationtime of flight (SELDI-TOF) mass
spectrometry, quadrupole-time of flight {Q-TOF) mass spectrometry, atmospheric
pressure photoionization mass spectromatry (APPIMS), Fourier transform mass
spectrometry (FTMS), matrix-assisted laser

desomption/ionization-Fourier transform-ion cyclotron resonance (MALDIFT-ICR)
mass spectrometry, secondary ion mass spectrometry (SIMS),
radicimmunoassay, microfividic chip-based assay, detection of fluorescence,
detection of

chemiluminescence, or a combination theresf.

88. The method of any one of embodiments 1-85, wherein the subject has at least
two diseases or conditions.

87. The method of embodiment 86, wherein the subject has at least one prenatal
or pregnancy-related disease or condition

88. The methed of any one of embodiments 1-87, wherein the subject is a
marmmai.

8%. The method of embodiment 89, wherein the mammal is a human.

80. The method of any one of embodiments 1-89, wherein the disease or
condition is a cardiovascular disease or condition, a kidney-associated disease or
candition, a prenatal or pregnancy-related disease or condition, a neurological or
neuropsychiatric disease or condition, an autoimmune or immune-related disease
or conditien, a cancer, an infectious disease or condition, a mitochondrial
disorder, a respiratory- gastrointestinal tract disease or condition, a reproductive
disease or condition, an ophthalmic disease or condition, a musculo-skeletal
disease or condition, or a dermal disease or condition. 91. The method of any one
of embodiments 1-80, wherein the difference is greater than a 1-fold diffierence.

92. The method of embodiment 91, wherein the diffierence is at least 1.05-fold,
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phagocytic cells, =2n phagocytic cells, or non-phagocytic cells are isolated by
flow cytometry, fluorescence activated cell sorting, filtration, gradient-based

centrifugation, elution, microfluidics, magnetic separation technique,
fluorescent- magnetic separation technique, nanostructure, quantum dots,
high throughput microscope-based platforms, or a combination thereof.

63. The method of any one of ¢laims 1-62, wherein the one or more markers are
nucleic acids, proteins, lipids, carbohydrates, metabolites, or combinations
therecf,

64. The method of claim 63, wherein the nucleic acids are nuclectides,

oligoniiclectides, DNAs, RNAs, or DNA-RNA hybrids.

65. The method of claim 64, wherein the DNAS are double-stranded DNAs, single-
stranded DNAs, mult-stranded DNAs, complementary DNAs, genomic DNAs, or
non-coding DNAs.

66. The method of claim 64, wherein the RNAs are messenger RNAs (mRNAs),
microRNAs (miRNAs), small nucleolar RNAs {snoRNAs), ribosomal RNAs

(rRNAs), transfer RNAs (tRNAs), small interfering RNAs (siRNAs),
hetersgeneous nuclear RNAs (hnRNAs), or small hairpin RNAs (shRNAs).

67. The method of claim 83, wherein the proteins are amino acids, peptides,
enzymes, antigens, antibodies, cytokines, lipoproteins, glycoproteins, or
hormones.

68. The methed of claim 63, wherein the lipids are fatty acids, neutral fats,
phosphatides, cholesteral, cholesterol esters, triglycerides, gdlycolipids,
glycerolipids, glycerophospholipids, sphingotipids, sterol lipids, prenol lipids,
saccharolipids, polyketides, choline glycerophesphalipid, ethanclamine
glycerophospholipid, phosphatidylinositol, phosphatidylglycerol,
phosphatidylserine, lyso-choline giycerophosphoiipid, lyso-ethanclamine
glycerophospholipid, phosphatidic acid, lyse- phosphatidic acid, sphingomyedin,
galactosylceramide, glucosylceramide, free fatty acids, prostaglandins,
triacylglycerol, diacylglycerol, monoacylglycerol, acy-CoA, acylcarnitine,
oxysterol, ceramide, cardiolipin, sphingoid base- 1 -phosphate, shingosine, lyso-
sphingomyelin,, gangliosides, plasmalogen, sulfatide, low density lipoproteins
{LDLs}, very low density lipoproteins (VL.DLs), high density

lipoproteins (HDLs), sphingoid base- 1 phosphates, or derivatives thereof.

68. The method of claim 83, wherein the carbohydrates are moenesaccharides,
disaccharides, polysaccharides, cligosaccharides, or derivatives thereof.

70. The methed of claim 63, wherein the metabolites are primary metabotites,
secandary mefabolites, organic metabolites, inorganic metabolites,
prostaglandins, hydroxyeicosatetragnoic acids, hydroxyoctadecadienoic acids,
steroids, bile acids, vitamins, or derivatives therecf.

71. The methed of any one of claims 1-3, 10-12, and 19-24, wherein the profile is
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1,1-50ld, 1.2-fold, 1.3-old, 1.4-foid, 1.5-fold, 2-fold, 2.5-fld, 3-fold, 4-fold, 5fold, 6-
fold, 7-foid, 8-fold, 8-foid, or 10-fold difference.

93. ‘The method of any one of embodiments 4-6 and 13-15, wherein the second
profile and the fourth profile are the same.

o4, A method for identifying one or more markers for a disease or condition
comprising: a) determining a first profile of analytes from 2 sample comprising &
cell- free bodify fluid from a subject having said disease or condition and a
popuiation of phagocytic cells, or a population of >2n phageeytic cells, from a
subject having said disease or condifion; determining a second profile of analytes
from a population of =2n phagocytic cells, or a population of non-phagocyiic cells,
from the éubject having said disease or condition; 1dentifying a set of differences
hetwaen the first and second profiles, wherein the first set of differences is
specific to ths first profile relative to the second profile; b) determining a third
profile of analytes from a sample comprising a cell-free bodily fiuid from a subject
having said disease or condition and a population of phagocytic cells, or a
population of >2n phagocytic cells, from a control subject not having said disease
or condition; determining a fourth profile of analytes from a population of =2n
phagocytic celis, or a population of nen-phagocytic cells, from the control subject
not having said disease or condition; identifying & set of differences between the
third and fourth profiles, wherein the second set of differences is specific to the
thizd profile relative to the fourth profile; and ¢) identifying one or more analytes
specific to the set of differences identified in &) refative to the set of differences
identified in &), the identified analytes [n ¢} being markers of said disease or
condition.

5. A method for identifying one or more markers for a disease or condition
comprising: &) determining a first profile of analytes from a sample comprising a
cell- free bodily fluid from 2 subject having said disease or condition and a
population of phagocytic cells, or a population of >2n phagocytic cells, from a
subject having said disease or condition; b} comparing the first profile to a second
profile derived from a repositery of analytes from a control subject not having said
disease or condition; ¢} identifying a set of differences between the first and
second profiles, whereln the set of differences is specific to the first profile relative
1o the second profile; and d) identifying one or more analytes specific 1o the set of
differences, the identified analytes being markers of said disease or condition.

96. ‘The method of embadiment 95, further comprising: a) obtaining a fifth profile of
analytes from cells or tissues affected by said disease or condition in the subject
having said disease or condition; obtairing a sixth profile of analytes from cells of
tissues not affected by said disease or condition in the subject having said
disease or conditicn; identifying a set of differences between the fifth and sixth
profiles, wherein the set of differences is specific to the fith profile relative te the
sixth profile; and b} identifying at least one of the one or more markers of ¢}
present in the set of diferences identified in d).

97. The method of any one of embodiments 90-96, further comprising exiracting
the one or more markers from the cell-ree bodily fluid.

8. The method of any one of embodiments 80-87, further comprising lysing the
phagocytic ceils, the >2n phagocytic calls, the =2n phagocytic cells, or the non-
phagocytic cells before a).

99, The method of any one of embodiments 90-98, further comprising extracting
at least some of the cellular contents from the phagocytic cells, the »2n
phagecytic cells, the =2n phagocytic cells, or the non-phagocytic cells before a).

100. The method of any one of embodiments 90-89, wherein the phagocytic cells
or the >2n phagecytic cells comprise viable diseased cells, dead diseased celis,
apoptotic dissased cells, circulating tumor cells, infectious agents, fetal cells,
trophoblasts, or fregments thereof.

101. The method of any one of embodiments 90-100, wherein at least one of the
one or more markers of said disease or condition is present in the cell-free bodily
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a nucleic acid profile, a protein profile, & lipid profile, a carbohydrate profile, a
metabolite profile, or a combination thereof.

72. The method of claim 65, wherein the profile is determined by a qualitative
assay, a quantitative assay, or a combination thereof.

73. The method of any one of claims 4-9 and 13-18, wherein the first profile or the
second profile is a nucleic acid profile, a protein profile, a lipid profile, &
carbohydrate profile, a metabolite profile, ora combination thereof.

74. The method of claim 65, wherein the first profile or the second profile is
determined by a qualitative assay, a quantitative assay, or a combination thereof.

75. The method of any one of claims 4-6 and 74, wherein the third profile or the
fourth profile is & nucleic acid profile, a protein profile; a lipid profile, a
carbohydrate profile, a metabolite profile, ora combination thereof.

76. The method of claim 75, wherein the third profile or the fourth profile is
determined by a qualitative assay, a quantitative assay, or a combination thereof.

77. The method of any one of claims 72, 66, and 76, wherein the quantitative
assay uses sequencing, targeted sequencing, single molecule real-time
sequencing, electron microscopy-based sequencing, transistor-mediated
sequencing, direct sequencing, random shotgun sequencing, Sanger dideoxy
termination sequencing, exon sequencing, whole-genome sequencing,
sequencing by hybridization, pyrosequencing, capillary electrophoresis, gel
slectrophoresis, duplex sequencing, cycle sequencing, single-base extension
sequencing, solid-phase sequencing, high- throughput sequencing, massively
parallel signature sequencing, emulsion PCR, multiplex PCR, co-amplification at
tower denaturation temperature-PCR (COLD- PCRY), sequencing by reversible dye
terminator, paired-end sequencing, near-term sequencing, exonuclease
sequencing, sequencing by ligation, short-read sequencing, single-moiecule
sequencing, sequencing-by-synthesis, real-time sequencing, reverse- terminator
segquencing, nanopare sequencing, 454 sequencing, Solexa Genome Analyzer
sequencing, SOLID® sequencing, MS-PET sequencing, mass spectrometry,
matrix assisted laser desorptionvionization-time of fight {(MALDI-TOF) mass
spectrometry, electrospray ionization (ESI) mass spectrometry, surface-
enhanced laser deorptionfienization-time of fight (SELDI-TOF) mass
spectrometry, quadrupole-time of fight {Q-TOF) mass spectrometry, atmospheric
prassure photoionization mass spectrometry (APPI-MS), Fourier transform mass
spectrometry (FTMS), matrix-assisted laser desorption/ionization-Fourier
transform-ion cyclotron resonance {MALDIFT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), polymerase chain reaction (PCR)
analysis, co-amplification at lower deraturation temperature-PCR (COLD-PCR),
multiplex PCR, quantitative PCR, realtime PCR, flucrescence assay, colorimetric
assay, chemiluminescent assay, or a combination thereof.

78, The method of claim 77, whetein the nucleic acld profile is a 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, @ gene expression profile, or a combination thereof,

79. The method of claim 77, wherein the nucleic acid profile is determined by
18/67
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fiuid sample, the phagocytic cells, or the »>2n phagocytic cells.

102. The method of any one of embodiments 20-101, wherein at least one of the
one or more markers of said disease or condition is not present in the cellfree
bodily luid sample, the phagocvtic cells, or the »2n phagocytic cells.

103. The method of any one of embodiments 90-102, further comprising
comparing the identified diffierence of ¢} to a repository of one or more known
markers of said disease or condition. 104. The method of embodiment 97,
wherein the repository is obtained by data mining.

105. The method of any one of embodiments 90-104, wherein the phagocytic
cells, »2n phagocytic cells, or =2n phagocytic cells are neutrophils,
macrophages, monocytes, dendritic cells, foam cells, mast cells, eosinophils,
keratinocytes, or mixtures thereof.

108. The method of any ane of the embodiments 90-105, wherein the non-
phagocytic cells are T cells, B cells, null cells, basophils, or mixtures thereof

107. The method of any one of embodiments 90-106, wherein the cell- free bodily
fluid is separated from a bodily fluid.

108. The method of embodiment 107, wherein the bodily fluid sample is blsod,
uring, stool, saliva, lymph fluid, cerebrospinaf fluid, synovial fluid, cystic fluid,
ascites, pleural efiusion, fiuid obtained from a pregnant woman in the first
trimester, fiuid obtained from a pregnant woman in the second trimester, fluid
obtained from a pregnant woman in the third trimester, maternal blood, amniotic
fluid, chorionic villus sample, fluid from a preimplantation embrye, maternal urine,
maternal saliva, placental sample, fetal blood, lavage and cenvical vaginal fluid,
interstitial fluid, or ocular fuid.

109. The method of any one of embodiments 107 and 108, wherein the cell-free
bodily fluid sample is separated by filtration, centrifugation, fiew cytometry,
fluorescence activated cell sorting, gradient-based centrifugation, elution,

micro fluidics, magnetic separaticn technique, fluorescent-magnetic separation
technigue, nanostructure, quantum dots, high throughput microseope-based
platforms, or a combination thergof.

110. The method of embodiment 108, wherein the cell-free bodily fiuid sample is
separated by using a substance prasent in the sample. 111. The methed of any
one of embodiments 9C- 110, wherein the one or more markers are nucleic acids,
proteins, lipids, carbohydrates, metaholites, or

combinations thereof,

112. The method of embediment 111, wherein the nucleic acids are nucleatides,
cligorucleotides, DNAs, RNAs, or DNA-RNA hybrids.

113. The methed of embodiment 112, wherein the DNAs are double-stranded
DNAs, singie-stranded DNAs, muiti-stranded DNASs, complementary DNAs,
genomic DNAS, or non-coding DNAs.

114. The method of embodiment 112, wherein the RNAs are messenger RNAs
(mRNAs), micreRNAs (miRNAs), small nucleolar RNAs (snoRNAs), ribosomal
RNAs (rRNAs), transfer RNAs (tRNAs), small interfering RNAs {SiRNAs),
heterogeneous nuclear RNAs (hnRNAs), or small hairpin RNAs (shRNASs).

115. The method of embodiment 111, wherein the proteins are amino acids,
peptides, enzymes, antigens, antibodies, cytokines, lipoproteins, glycoproteins,
or hormones.

116. The method of embodiment 111, wherein the lipids are fatty acids, neutral
fats, phosphatides, cholestercl, cholesterel esters, triglycerides, glycolipids,
glycerolipids, glycerophospholipids, sphingolipids, sterol lipids, prenol lipids,
saccharolipids, polyketides, choline glycerophosphalipid, ethanclamine
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palymerase chain reaction (PCR) analysis, sequencing anzlysis, electraphoretic
analysis, restriction fragment fength polymorphism (RFLP) analysis, Northermn blot
analysis, quantitative PCR, reverse-transcriptase-PCR analysis (RT-PCR), zliele-
specific ofigonucleotide hybridization analysis, comparative genomic
hybridization, heteroduplex mobility assay (HMA), single strand conformational
polymorphism (SSCP), denaturing gradient gel electrophisis (DGGE), RNAase
mismatch analysis, mass spectrometry, tandem mass spectrometry, matrix
assisted laser

desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
electrospray ionization (ES!) mass spectrometry, surface-enhanced laser
deorption/ionization-time of flight (SELDI-TCF) mass spectrometry,
guadrupole-time of flight (Q-TOF) mass spectrometry, atmospheric pressure
photoionization mass spectrometry (APPIMS), Fourler transform mass
spectrometry (FTMS), matrix-assisted laser

desorption/ionization-Faurier transform-ion cyclotron resanance (MALDI-FT-
ICR) mass spectrometry, secondary ion mass spectrometry (SIMS), surface
plasmon resonance, Scuthem blot analysis, in situ hybridization,
fluorescence in situ hybridization (FISH), chromogenie In situ hybridization
(CISH),

immunshistechemistry (IHC), microarray, comparative genomic hybridization,
karyotyping, multiplex ligation-dependent probe amplification (MLPA),
Guantitative Multiplex PCR of Short Fluorescent Fragments (QMPSF),
microscopy, methylation specific PCR {MSP) assay, Hpall tiny fragment
Enrichment by Ligation-mediated PCR (HELP) assay, radicactive acetate
labeling assays, colerimetric DNA acetylation assay, chromatin
immunoprecipitation combined with microarray (ChlP-on-chip) assay,
restriction landmark genomic scanning, Methylated DNA
immunoprecipitation (MeDIP), molecuiar break light assay for DNA adenine
methyltransterase activity, chromatographic separation, methylation-sensitive
restriction enzyme analysis, bisulfite-driven conversion of non-methylated
cytosine to uracil, co-amplification at lower denaturation temperature-PCR
(COLD-PCR), multiplex PCR, methyl-binding PCR analysis, or a combination
thereof.

80. The methed of claim 77, wherein the nucleic acid profile is determined by a
sequencing technique selected from the group censisting of targeted sequencing,
single molecule real-time sequencing, exon sequencing, electron microscopy-
based sequencing, transistor-mediated sequencing, direct sequencing, random
shotgun seguencing, Sanger dideoxy termination sequencing, whole-genome
sequencing, sequencing by hybridization, pyrosequencing, capillary
electrophoresis, gel electrophoresis, duplex sequencing, cycle sequencing,
single-base extension sequencing, solid-phase sequencing, high-throughput
sequencing, massively parallel signature sequencing, emulsion PCR, co-
amplification at lower denaturation temperature-PCR (COLD-PCR), multiplex
PCR, sequencing by reversible dye terminator, palred-end seguencing, near-term
sequencing, exonuclease sequencing, sequencing by ligation, short-read
sequencing, single-melecule sequencing, sequencing-by-synthesis, real-time
seguencing, reverse-terminator sequencing, nanopore sequencing, 454
sequencing, Solexa Genome Analyzer sequencing, SOLID® sequencing, MS-
PET sequencing, mass spectrometry, and a combination thereof,

81. The method of claim 77, wherein the protein profile is a protein expression
profile, a protein activation profiie, or a combination thereof,

82. The method of claim 77, wherein the protein profile is determined by an
immunchistochemistry assay, an enzyme-linked immunosorbent assay (ELISA),
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glycerophospholipid, phosphatidylinasiiol, phosphatidylglycerol, in situ nybridization, chromatography, liquid chromatography, size exclusion
phosphatidyiserine, lyso-choline glycerophospholipid, lyso-ethanolamine chromatography, high performance liquid chromatography (HPLC), gas
giycerophospholipid, phosphatidic acid, lyso-phesphatidic acid, sphingornyelin,

5 , matr
galactosyleeramide, glucosylceramide, free fatty acids, prostaglanding, 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 deorption/ionization-time of fight (SELDI-TOF) mass
spectrometry, quadrupole-time of flight (Q-TOF} mass spectrometry,
atmospheric pressure photcionization mass spectrometry (APPI-ME),
Fourier transform mass spectrometry (FTMS), matrix-assisted laser

triacylglycerol, diacylglycerol, monoacylglycerol, acyl-CoA, acylcamitine,
oxysterol, ceramide, cardiclipin, sphingoid base- 1 -phosphate, shingosine, lyso-
sphingomyelin,, gangliosides, plasmalogen, sulfatide, low density lipoproteins
(LDLs), very low density lipoproteins (VLDLs), high density lipoproteins {HOLs),
sphingoid base- 1 -phosphates, or derivatives thereof. 117. The method of
embodiment 111, wherein the carbohydrates are

desorption/ionization-Fourier transform-ion gyclotron resonance (MALDI-FT-
ICR) mass spectrometry, secondary ion mass spectrometry (SIMB),
radioimmunoassays, microscopy, microfividic chip-based assays, surface
118. The method of embodiment 111, wherein the metabolites are primary plasmon resonance, sequencing, Westem blotting assay, or a combination
metabolites, secondary metabolites, organic metabolites, inorganic metabolites, thereof.

prostaglanding, hydroxyeicosatetraenoic acids, hydroxyoctadecadienoic acids,
steroids, bile acids, vitamins, or derivatives thereof.

monocsaccharides, disaccharides, pelysaccharides, oligesaccharides, or
derivatives thereof.

) . i 83. The method of claim 77, wherein the protein activation profile comprises
119. The method of any one of embodiments 90-118, wherein the profile is a . ) L ) .
determining a phosphorylation state, an ubiquitination state, a myristoylation

nucleic acid profilé, a pratein profile, a lipid profile, a carbohydrate profile, a . _
: P P P e 4 H state, a conformational state, or a combination thereof of the one or more

metabelite profile, or a combination thereof.
markers.

120. The method of embodiment 119, wherein the profile is determined by a
quaiitative assay, a quantitative assay, ar a combination thereof.

84. 'The method of claim 77, wherein the lipid profile is determined by
121, The method of embodiment 120, wherein the quantitative assay uses

sequencing, targeted sequencing, single molecule real-time sequencing, exon chromatography, liquid chromatography, size exclusion chromatography,
sequencing, electron microscopy-based sequencing, transistor-mediated high performance liquid chromatography (HPLC), gas chromatography, mass

sequencing, direct sequencing, random shotgun sequencing, Sanger dideoxy i .
spectrometry, tandem mass spectrometry, matrix assisted laser

desorption/ionization- time of flight (MALDI-TOF) mass specirometry,
electrospray lonization (ES!) mass spectrometry, surface-enhanced laser

termination sequencing, whole-genome sequencing, sequencing by hybridization,
pyrosequencing, capillary electrophoresis, gel electrophoresis, duplex
sequencing, cycle sequencing, single-base extension seguencing, solid-phase

deorption/ionization-time of flight (SELDI- TOF) mass spectrometry,
sequencing, high-throughput sequencing, massively paraliel signature i zat ght ( ) P v

quadrupole-time of fiight (Q-TOF) mass spectrometry, atmospheric pressure
photeienizaticn mass spectrometry (APPRMS), Fourier transform mass
spectrometry (FTMS), matrix-assisted laser desorption/ionization- Fourier
transform-ion cyciotron resonance {(MALDIFT-ICR) mass spectrometry,

sequencing, emulsion PCR, co-amplification at lower denaturation temperature-
PCR {COLD-PCR), multiplex PCR, sequencing by reversible dye terminator,
paired-end sequencing, nearterm sequencing, exonuclease seguencing,
sequencing by ligation, short-read seguencing, single-molecule sequencing,
sequencing-by-synthesis, real-ime sequencing, reverse-terminator sequencing,
nanopore sequencing, 454 sequencing, Solexa Gencme Analyzer sequencing,
SOLID® sequencing, MS-PET sequencing, mass spectrometry, matrix assisted
laser desorptionfionization-time of flight (MALDLTOFR) mass spectrometry,
electrospray ienization (ESI) mass spectrometry, surface-enhanced laser

secondary ion mass spectrometry {(SIMS), radicimmunoassays, microfiuidic
chip- based assay, detection of fluorescence, detection of
chemiluminescence, or a combination thereof.

85. The method of claim 77, wherein the carbohydrate profile is determined by

deorptionficnization-time of flight (SELDI-TOF) mass spectrometry, quadrupole- chromatography, fiquid chromatography, size exclusion chrematography, high
time of flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization performance anion exchange chromatography with puised amperometric detection
mass spectrometry (APPEMS), Fourier transform mass spectrometry (FTMS), (HPAEC-PAD), liquid chromatography, gas chromatography, fluorescent assay,
matrix- assisted laser desorptionfionization-Fourier transform-ion cyclotron mass spectrometry, tandem mass spectrometry, matrix assisied laser
resonance (MALDIET-ICR) mass spectrometry, secondary ion mass desorption/ionization- time of filght {MALDI-TOF) mass spectrometry, electrospray
spectrometry (SIMS), polymerase chain reaction (PCR} analysis, quantitative jonization (ESI) mass spectrometry, surface-enhanced laser deorption/ionization-

PCR, realtime PCR, fluorescence assay, colorimetric assay, chemiluminescent time of flight (SELDI- TOF) mass spectrometry, quadrupole-time of flight (Q-TOF)
assay, or a combination thereof. mass spectrometry, atmospheric pressure photoionization mass spectrometry
(APPI-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser

122. The method of embodiment 119, wherein the nucteic acid profle is a desorptionfionization- Fourier transform-lon cyclotron resonance (MALDI-FT-ICR)

genotypic profile, a single nuclectide polymorphism profile, a gene mutation
profile, a gena copy number profile, & DNA methylation profile, 2 ONA acetylation
profile, a chromosome dosage profile, a gene expression proefile, or & combination

mass spectrometry, secondary ion mass spactrometry (SIMS),
radicimmuncassay, microfluidic chip- based assay, detection of flucrescence,

detection of chemiluminescence, or & combination thereof,
therect.

123. The method of embodiment 119, wherein the nucleic acid profile is

determined by polymerase chain reaction (PCR) analysis, sequencing analysis, 86. The method of any one of claims 1-85, wherein the subject has at least two
electrophoretic analysis, restriction fragment length polymorphism (RFLP) diseases or conditiors.

analysis, Northern blot analysis, quantitative PCR, reverse-transcriptase-PCR

analysis (RT- PCR), allele-specific ofigonuclectide hybridization analysis,
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comparafive genomic hybridization, heteroduplex mebility assay (HMA), single
strand conformational polymomhism (SSCP), denaturing gradient gel
slectrophisis (DGGE), RNAase mismatch analysis, mass spectrometry, tandem
mass spectrometry, matrix assisted laser desorption/ionization-time of flight
(MALDI-TOF} mass spectrometry, electrospray ionization (ESI) mass
spectrometry, surfiace-enhanced laser

deorption/ionizationtime of flight {SELDLTOF) mass spectrometry, quadrupole-
time of fiight (Q-TOF) mass spectremetry, atrnospheric pressure photoicnization
mass spectrometry (APPI-MS), Fourier transform mass spectrometry {FTMS),
matrix- assisted laser desorptionfionization-Fourier transforrm-ion cyclotron
resonance (MALDIFTHICR) mass spectrometry, secondary ion mass
spectrometry (SIMS), surface plasmon resonance, Southerm blot analysis, in situ
hybridization, fiucrescence in situ hybridization {FISH), chromogenic in situ
hybridization (CISH),

immunohistochemistry (IHC), microarray, comparative genomic hybridization,
karyotyping, multiplex ligation-dependent probe amplification {(MLPA), Quantitative
Multiptex PCR of Short Fluorescent Fragments (QMPSF), microscopy,
methylation specific PCR {(MSP) assay, Hpall tiny fragment Entichment by
Ligatien-mediated PCR (HELP) assay, radioactive acetate labeling assays,
colarimetric DNA acetylation assay, chromatin immunoprecipitation combined
with microarray (ChiP-on-chip) assay, restriction landmark genomic scanning,
Methylated DNA immunoprecipitation (MeDIP), molecular break light assay for
DNA adenine methyliransferase activity, chromatographic separation,
methylation-sensitive restriction enzyme anaiysis, bisulfite-driven conversion of
nen-methylated cytosine to uracil, co-amplification at lower denaturation
temperature-PCR (COLE-PCR), multiplex PCR, methyl-binding PCR analysis, or
a combination thereof. N

124. The method of embodiment 119, wherein the nucleic acid profile is
determined by a sequencing technigue selected from the group consisting of
targeted sequencing, single molecule real-time sequencing, exon sequencing,
electron microscopy-based sequencing, transistor-mediated sequencing, direct
sequencing, random shotgun sequencing, Sanger dideoxy termination
sequencing, whole-gencme sequencing, sequencing by hybridization,
pyrosequencing, capiltary electrophoresis, gel electrophoresis, duplex
sequencing, cycie sequencing, single-base extension sequencing, solid-phase
sequencing, high-throughput sequencing, massively paralle! signature
sequencing, emulsion PCR, co-amplification at lower denaturation temperature-
PCR (COLD-PCR), multiplex PCR, sequencing by reversible dye terminator,
paired-end seguencing, nearferm sequencing, exonucleass sequencing,
sequencing by ligation, short-read sequencing, single-molecule sequencing,
sequencing-by-synthesis, real-time sequencing, reverse-terminator sequencing,
nenopore sequencing, 454 sequencing, Solexa Genome Analyzer sequencing,
SOLID® sequencing, MS-PET sequencing, mass spectrometry, and a2
combination thereof. ‘

128. The method of embodiment 119, wherein the protein profile is & protein
expression prefile, & protein activation profile, or a combination thereof.

126, The method of embodiment 119, wherein the protein profile is determined by
an immunohistochemistry assay, an enzyme-linked immunosorbent assay
(ELISA), in situ hybridization, chromategraphy, liquid chromatography, size
exclusion chromatography, high performance liguid chromatography (HPLC}, gas
chromatography, mass spectrometry, tandem mass spectrometry, matrix
assisted laser desomtion/ionizationtime of flight (MALDI-TOF) mass
spectrometry, electrospray ionization (ESI) mass spectrometry, surface-
enhanced laser deorpticriionizationtime of flight {SELDITOFR) 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
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87. The method of claim 86, wherein the subject has at least one prenata! or
pregnancy-related disease or condition

88. The method of any one of claims 1-87, wherein the subject is a mammal.

83. The method of claim 89, wherein the mammal is a human.

80. The method of any ore of claims 1-88, wherein the disease or condition is a
cardiovascular disease or condition, a kidney-associated disease or condition, a
prenatal or pregrancy-related disease or condition, & neurological or
neurcpsychiatric disease or condition, an autoimmune or immune-refated disease
or condition, a cancer, an infectious disease or conditicn, 2 mitochendrial
disorder, a respiratory- gastrointestinal fract disease or condition, a reproductive
disease or condition, an ophthalmic disease or condition, @ muscuic-skeletal
disease or condition, or a dermal disease or condition.

91. The method of any one of claims 1-90, wherein the diference is greater than a
1-fold difference.

92. The method of claim 91 , wherein the difference is at least 1.05 -fold, 1.1 -fold,
1.2-%ld, 1.3-fold, 1.4-old, 1.5-0ld, 2-fold, 2.5-ld, 3-fold, 4-foid, S-old, 6-fold, 7-
fold, 8-fold, 8-fold, or 10-fold difference.

93. The method of any one of claims 4-6 and 13-15, wherein the second profile
and the fourth profile are the same.

94. A methad for identifying one or more markers for z disease or condition
comprising: &) determining a first profile of analytes from a sample comprising a
cell- free bedily Auid from a subject having said disease or condition and a
populaticn of phagocytic cells, or a population of >2n phagocytic cells, from a
subject having said disease or condition:

determining a second profile of analytes from a population of =2n phagocytic
cells, or a population of non-phagocytic cells, from the subject having safd
disease or condition;

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

b) determining a third profile of analytes from a sample comprising a cell-free
badily fiuid from a subject having said disease or condition and 2 population
of phagoeytic celis, or a population of »2n phagocytic celis, from a control
subject not having said disease or condition:

determining a fourth profile of analytes from a population of =2n phagocytic
cells, or a population of non-phagocytic cells, from the control subject not
having said disease or condition;

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

¢} identifying one or more analytes specific to the set of differences identified
in a) relative to the set of differences identified in b), the identified anglytes in
¢} being markers of said disease or condition.
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desorptionfionization-Fourier transform-ion cyclotron resonance (MALDIFTICR)
mass spectrometry, secondary ion mass spectrometry (SIMS),
radicimmunoassays, microscopy, micrefluidic chip-based assays, surface
plasmon resonance, sequencing, Westem blotting assay, ora combination
thereof.

127. The method of embadiment 119, wherein the protein activation profile
comprises determining a phosphorylation state, an ubiquitination state, a

myristoylation state, a conformational state, or 2 combination thereof of the one
or more markers.

428. The methad of embodiment 118, wherein the lipid profite is determined by
chromatography, tiquid chromategraphy, size exclusion chromatography, high
performance liquid chromatography (MPLC), gas chromatography, mass

spectrometry, tandem mass spectrometry, matrix assisted laser
desorptionfionization- time of fight (MALDI-TOF} mass spectrometry, electrospray
ionization (ESI) mass spactrometry, surface-enhanced taser deorptionfionization-
time of flight (SELDI- TOF) mass spectrometry, quadrupole-time of flight (Q-TOF)
mass spectrometry, atrnospheric pressure phetoionization mass spectrometry
(APP-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
desorptionfionization- Fourier transform-ion cyclotron rescnance (MALDI-FT-ICR}
mass spectrometry, secondary ion mass spectrometry (SMS),
radioimmunoassays, microfiuidic chip- based assay, detection of flucrescence,
detection of chemiluminescence, or a combination thereot.

129. The method of embodiment 118, wherein the carbohydrate profile is
determined by chromatography, liquid chromatography, size exciusion

chromatography, high parformance anien exchange chromatography with pulsed
amperometric detection (HPAEC-PAD), liquid chromatography, gas
chromatography, fiucrescent assay, mass spectrometry, tandem mass
spectrometry, matrix assisted laser desorption/ionization-time of flight {(MALDI-
TOF) mass spectrametry, electrospray ionization (E81) mass spectrometry,
surface-erhanced laser deorptionfisnization-time of fight (SELDI-TOF) mass
spectrometry, quadrupcle-time of flight (Q-TOF) mass spectrometry, aimospheric
pressure photoionization mass spectrometry (APPI-MS), Fourier transform mass
spectrometry (FTMS), matrix-assisted laser

desomptionfionization-Fourier transform-ion cyclotron resonance {MALDI-FT-ICR)
mass spectrometry, secondary ion mass spectrometry (SIMS3),
radicimmunoassay, micrefluidic chip-based assay, detection of fluorescence,
detection of

chemiluminascence, or @ combination thereof.

130. The method of any one of embodiments 90-128, wherein the subject isa
mammal

131, The method of embodiment 130, wherein the mammal is a human.

132, The method of any one of embodiments 90- 131, whereln the disease or
condition is a cardiovascular disease or condition, & kidney-associated disease or
condition, a prenatal or pregnancy-related disease or condition, & neurological or
neuropsychiatric disease or condition, an autoimmune or immune-related disease
or condition, a cancer, an infectious disease or condition, a mitcehondrial
disorder, a respiratory-gastrointestinal tract disease or condition, a reproductive
disease or condition, an ophtraimic disease or condition, a musculc-skeletal
disease or condition, or & dermal disease or condition.

153, The method of any one of embodiments 90-132, wherein the difference is
greater than a 1-fold diflerence.

134. The method of embodiment 133, wherein the difference is at least 1.05-fcld,
1.1-fcld, 1.2-fold, 1.3-fold, 1.4-fold, 1.5-old, 2-fold, 2.5-fold, 3-fold, 4-fold, H-fold, 6-
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85, A method for identifying one or more markers for a disease or condition
comprising:

a) determining & first profile of analytes from a sample comprising z cell- free
bodily fiuld from a subject having said disease or condition and a population
of phagocytic ceils, or a population of >2n phagocytic cells, from a subject
having sald disease or condition;

b) comparing the first profile to a second prefile derived from a repository of
analytes fram a control subject not having said disease or condition; ¢}
identifying a set of differences between the first and second profiles, wherein
the set of differences is specific to the first profile relative to the second
profile; and

d) identifying ome or more analytes specific to the set of differences, the
identified analytes being markers ¢f said disease or condition.

96. The method of claim 95, further comprising:

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

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

identHying a set of difierences between the fifth and sixth profiles, whergin the
set of differences is specific to the fitth profile relative to the sixth profile; and

b) identifying at least one of the one or more markers of ¢) present in the set
of differences identified in d).

7. The method of any one of claims 80-86, further comprising extrasting the one
or more markers from the cell-free bedily fluid.

98. The methad of any one of claims 90-97, further comprising lysing the
phagocytic cells, the >2n phagocytic cells, the =2n phagocytic cells, or the non-
phagocytic cells before aj.

98. The method of any one of claims 9C-98, further comprising extracting at least
some of the celiular contents from the phagecytic cells, the >2n phagocytic cells,
the =2n phagocytic celis, or the non-phagocytic cells before a).

100. The method of any one of claims 90-88, wherein the phagoeytic cells or the
»2n phagocytic cells comprise viable diseased cells, dead diseased cells,
apoptotic diseased cells, circulating tumor cells, infectious agents, fetal cells,
tropheblasts, or fragments thereof.

101. The method of any one of claims 90-100, wherein at lsast one ofthe one or
more markers of said disease or condition is present in the cell-free bodlly fiuid
sample, the phagocytic cells, or the >2n phagocytic cells.

102. The method of any one of claims 80-101, wherein at least one of the one or
more markers of said disease or condition is not present in the cell-free bodily
fluid sample, the phagocytic celis, or the >2n phagocytic cells.
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fold, 7-fold, 8-fold, 9-fold, or 10-fold difference.

135. The methad of any one of embodiments 1-83, further comprising determining
at least one diagnostic parameter of said disease or condition. 136. The method
of embediment 135, wherein the diagnostic parameter is determined by physical
inspection, visual inspection, biopsy, scanning, histology, radiology, imaging,
ultrasound, use of a commercial kit, genetic testing,

immunological testing, analysis of bodily fluids, ar monitering reural activty.

137. The method of any one of the embodiments 1-83 and 135-136, wherein the
one or more markers comprise at least one gere selected from the group
consisting of AKT2, BAK1, EGFR, ERBB2, ETS2, FOS, JUN, MAP2K1, MMP2,
FDGFB, RBI, SERPINBZ, SNCG, and SPP1.

138. The method of any one of the embediments 1-93 and 135-1 37, wherein the
one or more markers comprise at least one gene selected from the group
consisting of AKT1, AKT2, BAKZ, CDC25A, E2F1, EGFR, ERBBE2, FOS, JUN,
MAP2K1, MMP2, NFKB1, PDGFB, PIK3R1, PNN, RB), SERPINB2, SERPINBS,
SNCG, SPP1, TERT, TIMP3, and TP53.

139. The method of any one of the embodiments 1-93 and 135-138, wherein the
one or more markers comprise at least one gene selected from the group
consisting of CASP8, CASP9, COL1BA1, ETS2, HTATIPZ, MMP9, SRC, and
TWISTI.

140. The method of any one of the embodiments 1-83 and 135-138, wherein the
one or more markers comprise at least one gene selected from the group
consisting of AKT1, APAF1, ATM, CDC25A, CDKN1A, ETS2, FOS, IL8, ITGA4,
[TGAS, ITGAV, JUN, MAPZK1 , NFKBIA, PLAU, PLAUR, RAF1, SERPINBZ,
SYK, TIMP1, TNF, TNFRSF10B, and TNFRSF1A,

141. The method of any ane of the embodiments 1-93 and 135-140, wherein the
one or more markers comprise at least one gene selected fom the group
consisting of ACP2, AK2, AKT3, ARLSB, ATP2B3, BGN, BRAF, BTG2,
CAMKKZ, CAPG, CAPN12, CPLX2, DENNDSA, DNAZ, FAM104A, FNIP1,
GFRA4, GLUD1, GNAQ, GP1BB, HNRPLL, HOXA2, HPS3, INPP4A, ITGAY,
KLHL23, LANCL2, LYPDS, MAPKAPKS, MEF2A (includes, EG:4205), MEF2C,
NVL, PCYTIA, PGLYRP4, PLOD1, PPP1CB, PRKAB2, PROST, PTPRE,
RASA4 (includes,EG: 10156), RBMS2, RBPJ, STATSB, THBS1, TRIB1, TRIMZ,
TSPANE, and ZDHHC21.

142. The method of any one of the embodiments 1-03 and 135-141, wherein the
one or more markers comprise at least one gene selected from the group
consisting of BAGALTS, BOPI, CCL2, CCL3, CCL3L1, CCRL2, CD83, CLECAG,
CLIC4, CTSC, CTS0, CXCL10, FCGR3A, FPR3, HBA1, HBB, LRMP,
MAPILC3B2, MS4A4A, MSR1, MYADML, NIDI, PF4, PION, RNF217, SAMDOL,
SERPING1, and SPARC.

143. The method of any one of the embodiments 1-93 and 135-142, wherein the
one or more markers comprise at least one gene selected fom the group
consisting of ACOT9, AMPD2, ARHGAP 15, BATFZ, G3AR1, CSorf41, CCL3,
CCL3L1, CD63, CHST11, CHSY1, CLECAG, CTSZ, CXorf2 1 , CYTH4, CYTIP,
DLEU2, DNAJA1, DOCK8, DT)GEL, DUSPS, EPSTI1, ERF, F2RL1, FYB,
GABRB2, GBP5, GLRX, GNB4, ICAM1, iFI35, IFIH1, IFNARZ, 111 R1, IRF1,
ITGAS, LAP3, LAPTMS, LCP2, MAP1LC3B, MAF1LC382, MICAL2, MT1DP,
MTLIR, MT1M, MT2A, MYADML, NEKS, NINJ2, NNMT, NT5C3L, NUB1, PDE4B,
PLOD1, PML, PRKCB, PSMB9, RCN3, RGS4, RNASES, RTP4, SAMDAL,
SEL1L, SERPINGT, SETX SIGLEC10, SKIL, SLCTA7, SNORA21, SP100,
SP110, SP140, 88FA2, STAT2, STK17B, STK3, TDRD7, TMCCH,
TMPRSS11E2, TNFRSF1B, TPM1, TRIM21, TXNDC4, UBE2LS, UBE2W, USP18,
VAV, WARS, WIPF1, and WIPH.

144. The method of any one of the embodiments 1-83 and 135-143, wherein the
one or more markers comprise at least one gene selected from the group
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103. The method of any one of claims 80-102, further comprising comparing the
identified difference of ¢) to a repesitory of ere or more known merkers of said
disease or condition.

104. The method of claim 97, wherein the repository is obtained by data miring,

105. The method of any one of claims 90-104, whergin the phagocytic celis, >2n
phagocytic cells, or =2n phagocytic cells are neutrophils, macrophages,
menacytes, dendritic cells, foam celis, mast cells, eosinophils, keratinocytes, or
mixtures thereof.

108, The method of any one of the claims 90105, wherein the non-phagecytic
cells are T cells, B cells, null cells, basophils, or mixtures thereof

107. The method of any one of claims 80-106, wherein the cell- free bedily fluid is
separated from a bodily fluid.

108. The method of ¢claim 107, 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 rom a pregnant woman in the second trimester, fluid obtained from a
pregnant woman in the third timester, matermal bleod, amniotic fiuld, chorionic
villus sample, fluid from a preimplantation embryc, matemal urine, matemal saliva,
placental sample, fetal blood, lavage and cencal vaginal fiuid, interstitial fluid, or
ocular fluid.

108. The method of any one of claims 107 and 108, wherein the celi-free bodily
fluid sample is separated by filtration, centrifugation, flow cytometry, flucrescence
activated cell sorting, gradient-based centrifugation, elution, microf uidics,
magnetic separation technigque, fluorescent-magnetic separation technique,
nanostructure, quantum dots, high throughput microscope-based platforms, or a
combination thereof.

110. The method of claim 108, wherein the cell-free bodily fluid sample is
separated by using a substance present in the sample.

111. The method of any one of ¢laims 90-110, wherein the one or more markers
are nucleic acids, preteins, lipids, carbohydrates, metabolites, or combinations
thereof.

112. The method of claim 111, wherein the nucleic acids are nucleotides,
oligonucleotides, DNAs, RNAs, or DNA-RNA hybrids.

113. The method of claim 112, wherein the DNAs are double-stranded DNAs,
single-stranded DNAs, multi-stranded DNAs, complementary DNAs, genomic
DNAs, or non-coding DNAS.

114. The method of claim 112, wherein the RNAs are messenger RNAs (mRNAs),
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consisting of ADAR, ADM, ALAS 1, ANKRDZ22, ARHGAPZ27, B3GNTS, BCL10,
C120r35, C150r29, C2orf58, CD177, CEACAMY, CPEB2, DDXE8, F2RL1,
GDPD3, GNAI3, HISTZHRA, HISTZHID, HIST2H4A, HMGCR, HSPAS, HSPC158,
IL4R, IMPA2, KPNB %, KREMEN1, KRT23, LOLR, LOC100130904, LTB4R,
MAEA, MARK2, MBOAT2, MPZL3, N4BP1, NBEAL2, NMI, NPEPPS, PARP14,
PGM2, PRIF, PXN, RALBP1, ROD1, RPS6KA1, 81 OOP, SERTADZ, SLCIOAT,
SLPI, SP110, SPINT1, §T14, TBC1D3, TNFRSFS, TRIM21, UBP1, VPS24,
ZBTB34, and ZNF256, 145, The method of any one of the embodiments 1-83 and
135144, wherein the one or more markers comprise at least one or more of the
markers identified by the methods of any one the embodiments 04-134.

146. A kit comprising 2 plurality of marker detection agents that detect at least
one or more of the markers identified by the methods of any one of the
embediments 84- 134,

147. A method of treating or preventing a disease or condition in a subject
comprising administering to said subject a composition comprising a compound
identified by the method of any cne of embodiments 6 and 15.

148, The method of any one of the embodiments 1-93 and 135-145, wherein the
circulating diseased cells are infected by an infectious agent.

140, The method of embodiment 148, wherain the infectious agent is a virus,
bacteria, fungus, parasite, protozoan, infectious protein or microorganism,

150. The method of any one of embodiments 1-93, 135-145, and 148-149,
wherein, when said method comprises phagocytic cells or >2n phagocytic cells,
said phagocytic cells or >2n phagocytic celis comprise a transrenal nucleic acic.

Brief Description of the Drawings

[008] Figure 1 depicts a set of potentially informative markers and the reiative
percentage of reads of associated allelic frequencies in matemal reference
samples of CD2-pesitive peripheral blood cells and combination samples. Along
the x-axis are the markers and along the y-axis are the percent reads for the
different zlleles.

Triangle: percent of matemal sample reference ailele; circle: percent of maternal
sample aiternate allele; square: percent of combination sample reference allele;
and diamond: percent of combination sample alternate aflele.

10009] Figure 2 depicts a set of potentially informative markers and the relative
percentage of reads of associated allelic frequencies in maternal reference
samples and combination samples. Along the x-axis are the markers and along
the y-axis are the percent reads for the different alleles. Triangle: percent of
maternal sample reference allele; circle: percent of maternal sample altemate
allele; square: percent of combination sample reference allsle; and diamond:
percent of combination sample altemate aliele.

{0010] Figure 3 deplets a set of potentially informative markers and the relative
percentage of reads of associated alletic frequencies as compared between a
circulating cell-ree fiuid (ccff) sample and a matemnal reference sample. Along the
X~ axis are the markers and along the y-axis are the percent reads for the different
alleles. Triangle: reference allele; circle: alternative allele.

[C011] Figure 4 deplcts a set of potentially informative markers and the relative
percentage of reads of associated allelic frequencies in a T-cell sample. Along the
x- axis are the markers and along the y-axis are the percent reads for the different
alleles. Triangle: reference allele; circle: altemative aliele,

[C012] Figure 5 depicts a set of potentially informative markers and the relative
percentage of reads of associated allelic frequencies in a combination sample of a
eirculating cell-free fluid (ccf) plus 1% monocyte sample. Along the x-axis are the
markers and along the y-axis are the percent reads for the different alleles.
Triangle: reference aliele; circle: altemative allele.
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microRNAs (miRNAs), small nucleclar RNAs (snoRNAs), rbosomal RNAs

(rfRNAs), transfer RNAs (tRNAs), small interfering RNAs (siRNAs}),
heterogeneous nuciear RNAs (hnRNAs), or small hairpin RNAS (shRNAS).

115. The method of claim 111, wherein the proteins are amino acids, peptides,
enzymes, antigens, antibodies, cytokines, lipoproteins, glycoproteins, or
hormones.

116. The method of claim 111, wherein the lipids are fatty acids, neutral fats,
phosphatides, cholesterol, cholesterol esters, triglycerides, glycolipids,
glycerolipids, glycerophospholipids, sphingolipids, sterol lipids, prenct lipids,
saccharolipids, polyketides, choline glycerophosphelipid, ethanctamine
glycerophospholiptd, phosphatidylinesitol, phosphatidylglycerol,
phosphatidylserine, lyso-choline glycerophospholipid, lyso-ethanclaming
dlycerophospholipid, phosphatidic acid, lyso- phosphatidic acid, sphingomyelin,
galactosylceramide, glucosylceramide, free fatty acids, prostaglanding,
triacylglycerol, diacylglycerol, monoacylglycerol, acyl-CoA, acylcamitine,
oxysterol, ceramide, cardiolipin, sphingoid base- 1 -phosphate, shingosine, lyso-
sphingomyelin,, gangliosides, plasmalogen, sulfatide, low density ipoproteins
(LDLs), very low density lipoproteins (VLDLs), high density

lipoproteins (HDLs), sphingoid base- 1 -phosphates, or derivatives thereof,

117. The method of claim 111, wherein the carbohydrates are monosaccharides,
disaccharides, polysaccharides, dligosaccharides, or derivatives thereof.

118. The methad of claim 111, wherein the metabolites are primary metabalites,
secondary metabolites, organic metabolites, inorganic metabolites,
prostaglanding, hycroxyeicosatetraenoic acids, hydroxyoctadecadienoic acids,
steroids, bile acids, vitaming, or derivatives thereof,

119, The method of any one of claims 90-118, wherein the profile is a nucleic acid
profile, a protein prefile, a lipid profile, a carbohydrate profile, a metabolite profile,
or a combination thereof.

120. The method of claim 118, wherein the profile is determined by a qualitative
assay, a quantitative assay, or a combination thereof.

121. The methad of claim 120, wherein the quantitative assay uses sequencing,
targeted sequencing, single molecule real-time sequencing, excn sequencing,
electron microscopy-based sequencing, transistor-mediated sequencing, direct
sequencing, random shotgun sequencing, Sanger dideoxy termination
sequencing, whole-genome sequencing, seguencing by hybridization,
pyrosequencing, capillary electrophoresis, gel electrophoresis, duplex
sequencing, cycle sequencing, single-base extension sequencing, solid-phase
sequencing, high-throughput sequencing, massively parallei signature
sequencing, emulsion PCR, co-amplification at lower denaturation femperature -
PCR (COLD-PCR), multiplex PCR, sequencing by reversible dye terminator,
paired-end sequencing, neartemm sequencing, exonuciease sequencing,
sequencing by ligation, shortread sequencing, single-molecule sequencing,
sequencing-by-synthesis, real-time sequencing, reverse-terminator sequencing,
nanopore sequencing, 454 sequencing, Solexa Genome Anzlyzer sequencing,
SOLID® sequencing, MS-PET sequencing, mass spectrometry, matrix assisted
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[C013] Figure & depicts the emergence of informative markers in a circulating cell-
free fluid fraction of the matermal blood compared to the lack of informative
markers in the matemal T-cells. Along the x-axis are the markers and along the
y-axis are the percent reads for the different zlleles.

[0014] Figure 7 depicts the emergence of the informative markers in a
cornbination sample containing cell-free bedily fluid plus monocytes from maternal
bloed comparad to a lack of informative markers in the matemal reference sampie
containing T-cells. Along the x-axis are the markers and along the y-axis are the
percent reads for the different alleles.

[0018] Figure & depicts an exemplary informative marker in a matemal only
sample and a combination sample. Triangle: reference allele; circle: altemnative
eliele. [0016] Figure @ depicts an exemplary informative marker in a maternal only
sample and a combination sample, Triangle: reference allele; circle: alternative
allele.

[0017] Figure 10 depicts an exempiary non-informative marker in a matemal only
sample and a combination sample. Triangle: reference allele; circle: alternative
aliele.

Detailed Description of the Imention

[0C18] Unless atherwise defined herein, scientific and technical terms used in this
application shall have the mearings that are commonly understood by those of
ordinary skill in the art. Generally, nomenciature used in connection with, and
techniques of, cell and tissue culture, molecular biclogy, cell and cancer biology,
neurobiology, neurcshemistry, virology, immunology, micrabiology,
pharmacology, genetics and protein and nucleic acid chemistry, described herein,
are thase well known and commanly used in the art.

[0018] All of the above, and any other publications, patents and published patent
applications referred tc in this appiication are specifically incorporated by
reference herein. In case of conflict, the present specification, including its
specific definitions, will control.

[0020] Throughout this specification, the word "comprise” or variations such as
"comprises” or “comprising” will be urderstood to imply the inclusion of a stated
integer (or components) or group of integers (or components), but not the
exclusion of any other integer {or components) or group of integers (or
components).

[Q021] The singular forms "a," "an,” and "the" inglude the plurals unless the
context clearly dictates otherwise.

[0022] The term “including” is used to mean "including but not limited to".
"Including” and "including but not limited to" are used interchangeably.

[0023] A "patient”, "subject”, or “individual" are used interchangeably and refer to
either 2 human or a nen-human animal. These terms include mammals, such as
humans, primates, livestock animals (e.g., bovines, porcines), companion
animals (e.9., canines, felines) and rodents (e.g., mice ard rats). [0024] As used
herein, a control subject refers to any indhidual that has not been diagnosed as
having the disease or condition being assayed. The terms "nomal control”,
"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 iine) 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
understood 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 different subjects. In other words, for example, when comparing a subject
sample to a control sample, the data frem the control sample could have been
abtained in a different set of experiments, for example, it could be an awrage
obtained from a number of healthy subjects and not actually obtained at the time
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laser desorption/ionization-time of flight (MALDITOF) mass spectrometry,
electrospray ionization (ESI) mass spectrometry, surface-enhanced laser
dearption/tonization-time of fiight (SELDI-TOF) mass spectrometry, quadrupole-
time of flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization
mass spectrometry (APPI-MS), Fourier transform mass specirometry (FTMS),
matrix-assisted laser

desorption/ionization-Fourier transform-ion cyclotron resenance (MALDIFT-
ICR} mass spectrometry, secondary ion mass spectrometry (SIMS),
polymerase chain reaction (PCR) analysis, quantitative PCR, realtime PCR,
fluorescence assay, colorimetric assay, chemiluminescent assay, ora
combination thereof.

122. The method of claim 119, wherein the nucleic acid profile is a genotypic
profile, a single nucleotide polymorphism profile, a gene mutation profile, a gene
copy nurnier profile, a DNA methylation profile, a DNA acetylation profile, a
chromesome dosage profile, a gene expression profile, or a combination thereof,

123. The method of claim 119, wherein the nucleic acid profile is determined by
polymerase chain reaction (PCR) analysis, sequencing analysis, electropheretic
analysis, restriction fragment length polymorphism (RFLP) analysis, Northern blot
analysis, quantitative PCR, reverse-transcriptase-PCR analysis (RT-PCR), allele-
specific oligonucleotide hybridization analysis, comparative genomic
hybridization, heteroduplex mobifity assay (HMA), single strand conformational
polymorphism (SSCP), denaturing gradient gel electrophisis (DGGE), RNAase
mismatch analysis, mass spectrometry, tandem mass spectrometry, matrix
assisted laser

desorption/ionization-time of flight (MALDI-TOF) mass spectrometry,
electrospray ionization (ES|) mass spectrometry, surface-enhanced !aser
deorption/ionizatior-time of fiight (SELDI-TOF) mass spectrometry,
quadrupcle-time of flight {Q-TOF) mass spectrometry, atmospheric pressure
photoionization mass spectromatry (APPI-MS), Fourier transform mass
spectrometry (FTMS), matrix-assisted iaser

desorption/ionization-Fourier transform-ion cyclotron resonance (MALDI-FT-
ICR) mass spectrometry, secondary ion mass spectrometry (SIMS), surface
plasmon resonance, Southern blot analysis, in situ hybridization,
fluprescence in situ hybridization (FISH), chromogenic in situ hybridization
{CISH),

immunohistochemistry {(HC), microarray, comparative genomic hybridization,
karyotyping, multiplex ligation-dependent probe amplification (MLPA),
Quantitative Multiplex PCR of Short Fluorescent Fragments (QMPSF),
microscopy, methylation specific PCR (MSP) assay, Mpall tiny fragment
Enrichment by Ligation-mediated PCR (HELP) assay, radioactive acetate
labeling assays, colorimetric DNA acetylation assay, chromatin
immunoprecipitation combinad with microamay (ChiP-on-chip) assay,
restriction landmark genomic scanning, Methylated DNA
immunoprecipitation (MeDIP), molecular break light assay for DNA adenine
methyltransferase acthity, chromatographic separation, methylation-sensitive
restriction enzyme analysls, bisulfite-driven conversion of non-methylated
cytosine to uracil, co-amplification at lower denaturation temperature-PCR
(COLD-PCR}, multiplex PCR, methyl-binding PCR analysis, or a combination
thereof.

124. The method of claim 118, wherein the nucleic acid profile is determined by a
sequencing technique selected from the group consisting of targeted sequencing,
single melecule real-time sequencing, exon seguencing, electron microscopy-
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the data for the subject was obtained.

[0025] 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 diseese or cerdition. The skilled artisan often makes & disgnosis 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,

(0028] The term "prognosis” as used herein refers to is used herein to refer to the
likelihood of a disease or condition progression, including recurrence of a disease
or condition.

[0027] ‘The disclosure of the Intemational Appiications PCT/US08/31395,
PCT/US 11/45009, PCT/US11/44069, PCTIUS11/44973, PCT/US11/44991,

PCTIUS11/45002, PCT/US 11/44096, and PCT/US 11/45018 are incorporated
herein by reference for all purposes.

[0028] Each embogdiment described herein may be combined with any ather
embodiment described herein.

Description of Methods of the Invention [0029] By using a profile derived from a
combination of sources, the skilled worker is able to capture data that is normally
fost in the process of separating components out of a sample for testing. At the
same time, the analytical components being combined are enriched for the
markers used. Thus, the methods of the imention do not introduce unnecessary
"noise" Into the signal. Embodiments using a subject- specific profile comparison
also eliminate the dependence on a population-derived average profile for a
particular disease or condition. Using a population-derived average profile may
introduce error into the detection or diagnosis of a particular disease or condition
in the subject. Therefore, methods of this invention allow detection, diagnesis, and
treatment to be personalized fo the individual.

[0030] The methods of this invention have high specificity, sensitivity, and
accuracy, and are capable of detecting disease or condition-specific markers
present withins a bodily fluid sample, cells or tissues. In some ermbodiments, the
methads of this invention have improved specificity, sensitivity, and accuracy
compared to current methods. The methods of the invention also reduce the
problem of losing valuable signal when, for example, a patient sample is coliected
and separated into individual compenents, of which only one is chosen for testing.
Accordingly, in certain aspects, the imvention provides non-mvasive 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 relative to the needs
and strategies for intervention, prevention, and treatment of individuals with such
disease or condition.

[0031] The present invention provides methods for diagnosing or aiding in the
diagnosis of a disease or condition by comparing prefiles {e.g.,

gene/protein/lipid/carbohydrate expression profiles, genotypes, gene copy
number, gene dosage, DNA methylation, efc.} of disease or condition-associated
markers (e.g., nucleic acids, proteins, lipids, carbohydrates, metabelites). One
profile used for the comparison may be a profile from a sample comprising
combinations of two or more different components (e.g., ceil-ree bodily fluids,
phagocytic cells, circulating vesicles, and circulating diseased cells) from a
subject, Alternatively, profile used for the comparisen may be a profile from a
sample comprising analytes isolated from, e.g., cell-free bedily fiuids, phagocytic
cells, phagecoytic cells having a DNA content more than 2n (>2n phagoeytic
cells), circulating vesicles, and circulating diseased celis from a subject. For
example, a sample comprising analytes from phagocytes and a cell-free bodily
fluid could be generated by isslating analytes (e.g., nucleic acids or proteins} from
phagocytes {e.g., by lysing the cells and using affinity-based technigues to
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based sequencing, transistor-mediated sequencing, direct sequencing, random
shotgun sequencing, Sanger didecxy termination seguencing, whole-genome
sequencing, sequencing by hybridization, pyrosequencing, capillary
electrophoresis, gel electrophoresis, duplex sequencing, cycle sequencing,
single-base extension sequencing, solid-phase sequencing, high-throughput
sequencing, massiely parallel signature sequencing, emulsion PCR, co-
amplification at lower denaturation temperature -PCR {COLD-PCR), multiplex
PCR, sequencing by reversibie dye terminator, paired-end sequencing, near-term
sequencing, exonuclease seguencing, sequencing by ligation, short-read
sequencing, single-molecule sequencing, sequencing-by-synthesis, real-time
sequencing, reverse-terminator sequencing, nanopore sequencing, 434
sequencing, Solexa Genome Analyzer sequencing, SOLID® sequencing, MS-
PET sequencing, mass spectrometry, and a combination thereof,

125. The method of claim 119, wherein the protein profile is a protein expression
profile, a protein activation profile, or & combination thereof.

126. The method of claim 119, wherein the protein profile is determined by an
immunohistochemistry assay, an enzyme-linked immunosorbent assay (ELISA),
in situ hybridization, chromatography, liguid chromatography, size exclusion
chromatography, high performance liquid chromatography (MPLC), gas

chromatography, mass spectrometry, tandem mass spectrometry, matrix
assisted laser desorptionfionization-time of fiight (MALDI-TOF) mass
spectrometry, electrospray ionization {(ESI) mass spectrometry, surface-
enhanced laser deorption/ionization-time of flight (SELDITOF) mass
spectrometry, quadrupcle-time of flight (Q-TOF) mass spectrometry,
atrmospheric pressure photoionization mass spectrometry (APPI-MS),
Fourier transform mass spectrometry (FTMS), matrix-assisted faser

desorption/lonization-Fourier transform-ion cyclotron resonance (MALDI-FT-
ICR) mass spectrometry, secondary ion mass spectrometry (SIMS),
radicimmunoassays, micrescopy, microfilidic chip-based assays, surface
plasmon resonance, sequencing, Westem blotting assay, or a combination
thereof.

127. The method of claim 118, wherein the protein activation profile comprises
determining a phosphorylation state, an ubiquitination state, & myristoylation
state, a conformational state, or a combination thereof of the one or more
markers.

128. The method of claim 119, wherein the lipid profile is determined by
chromatography, liquid chromatography, size exclusion chromatography, high
performance liquid chromatography (HPLC), gas chromatagraphy, mass
spectrometry, tandem mass spectrometry, matbrix assisted laser
desomtion/ionization- time of flight (MALDI-TOF) mass spectrometry, electrospray
ionization (ESI) mass spectrometry, surface-enhanced laser decrption/ionization-
time of flight (SELDI- TQF) mass spectrometry, quadrupoie-time of fiight (Q-TOF)
mass spectrometry, atmospheric pressure photoionization mass speacirometry
(APPI-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
desomtionfionization- Fourier transform-ion cyclotron resonance (MALDI-FT-ICR)
mass specirometry, secondary ion mass spectrometry (SIMS),
radicimmunoassays, microfluidic chip- based assay, detection of fluorescence,
detection of chemiluminescence, or a combination thereof.

129. The method of claim 119, wherein the carbohydrate profile is determined by
chromatography, liquid chromatography, size exclusion chromatography, high
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isolate the analytes) and analytes (e.g., nucleic acids or proteins} from a cell-free
bodily fluid, and combining the analytes to create a sample usefll in creating a
profile. For ease of reference, a sample comprising combinations of two or more
different components (e.g., cell-free bedily fluids, phagoeytic cells, >2n
phagocytic celis, circulating vesicles, and circulating diseased cells, or analytes
Isolated therefrom), may be referred to herein as a "combination sample.” In some
embediments, the combination sample may comprise a lysate, or a fraction or
portion of a lysate, of a population of phageoytic cells, a population of >2n
phagocytic cells, a population of circulating vesicles, or a population of circulating
diseased cells in place of the population of phagocytic cells, the population of »2n
phagocytic cells, the population of circulating vesicles, or the pepulation of
circulating diseased cells, respectively. in some embodiments, the combination
sample may comprise an analyte isolated from a lysate, or a fraction or portion of
an analyte isolated from a lysate, of a populetion of phagoeytic cells, 2 population
of >2n phagocytic cells, a population of circulating vesicles, or a population of
circulating diseased cells in place of the population of phagocytic cells, the
population of >2n phagocytic cells, the population of circuiating vesicles, or the
population of circuiating diseased celts, respectively. In some embodiments, the
combination sample may comprise an analyte isolated from a cell-free bodily
fluid, or a portion or fraction of an analyte isolated from a cell-free bodily fluid,
rather than the cell-free bodily fluld itself. A control profile may be from phagocytic
cells, phagocytic cells having a DNA content of 2n (=2n phagocytic cells), non-
phagocytic cells, or conirol cells that are substantially free of cells afiected by the
disease or condition, taken from the same individuaf. Altematively, the control
profile may be & profile from a repositery of markers of a disease or condition. In
the context of this invention, "control cells that are substantially fres of cells
affected by the disease or condition” refers to a population of cells, as compared
to circulating diseased cells, comprise significantly fewer amounts of cells
affected by the disease or condition. In some embodiments, “control cells that are
substantially free of cells affected by the disease or condition” are cefls that are
at least 75%, 80%, 85%, 90%, 91%, 92%, 93%, 04%, 05%, 96%, 97%, G8%,
99%, 99.5%, or 100% free of ceils affected by the disease or condition. In some
embodiments, contro! cells that can be used in the methods of this invention are
substartially free of fetal material (e.q., nucleic acids, proteins, and any analyte
described herein), such as control cells that are at least 75%, 80%>, 85%,
80%>, 91 >, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 89%, 99.5%. or 100% free
of fetal material.

[0032] Tnis invention also provides methods for assessing the risk of developing a
disease or condition, prognosing said disease, monitoring said disease
progressicn or regression, assessing the efficacy of a freatment, or identifying a
compound capable of ameliorating or treating said disease or condition.

[6033] In some embodiments, one or more components of whole bload that are
substantially free of markers of a disease or condition may be isolated from a
whole blood sample, In these embediments, the one or more compohents of
whole bicod that are substantially free of markers may be used as a control
sample (e.g., to determine & contral profile), and the remaining portion of the
whole blocd sample may be used as an analytical sample (e.q., to determine an
analytical profite). For example, a population of non-phagocytic cells may be
isolated from a whole blood sample and used to determine a control profile, while
the remaining portion of the whele blood sample is used to determine an
analytical profile.

[0034] The methods of this invention can be used together with any known
diagnestic methods, such as physical inspection, vsual inspection, biopsy,
scanning, histology, radiclogy, Imaging, ultrasound, use of a commercial kit,
genetic testing, immunological testing, analysis of bodily fuids, or monitoring
neural activity.

[0035] Phagocytic cells that can be used in the methods of this invention include
all types of cells that are capable of ingesting various types of substarces (e.c.,
apoplotic cells, infectious agents, dead cells, viable cells, cellree DNAs, cell-free

http:/Avwwi.g oog le.com/patents/WO2013188846A17¢] =en

Patent W02013188846A1 - Methods of detecting diseases or conditions - Google Patents

performance anion exchange chromatography with pulsed amperometric detection
(HPAEC-PAD), liquid chromatography, gas chromatography, fiuorescent assay,
mass spectrometry, tandem mass spectrometry, matrix assisted laser
desorption/ionization- time of fight (MALDI-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, atmaspheric pressure photoionization mass spectrometry
(APPI-MS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
desorption/ionization- Fourer transform-ion cyciotron resonance (MALDIFT-ICR)
mass spectrometry, secondary ion mass spectrometry (8IMS),
radioimmunoassay, microfluidic chip- based assay, detection of flucrescence,
detection of chemiluminescence, or a combiration thereof.

130. The method of any one of claims 90-129, wherein the subject is a mammai

131. The method of claim 130, wherein the mammal is a human,

132. The method of any one of ciaims $0-131, wherein the disease or condition is
& cardiovascular disease or condition, a kidney-associated disease or condition, a
prenatal or pregnancy-related disease or condition, a neurological or
neuropsychiatric disease or condition, an autoimmune or immune-related disease
or condition, a cancer, an Infectious disease or condition, a mitochondrial
disorder, a respiratory- gastrointestinal tract disease or condition, a reproductive
disease or condition, an ophthalmic disease or condition, a musculoskeletal
disease or condition, or a dermal disease or condition.

133. The method of any one of claims 90-132, wherein the diffierence is greater
than a 1-fold difference.

134, The method of claim 133, wherein the difference is at least 1.05-fold, 1.1-fold,
1.2-fold, 1.3-fold, 1.4-fold, 1.5-fold, 2-fold, 2.5-fold, 3-foid, 4-fold, 5-fold, G-fold, 7
foid, 8-fold, 9-fold, or 10-fold difference.

135. The method of any one of claims 1-93, further comprising determining at
least one diagnostic parameter of said disease or condition.

136. The method of claim 135, wherein the diagnostic parameter is determined by
physical inspection, visual inspection, biopsy, scanning, histology, radiology,
imaging, ultrasound, use of a commercial kit, genetic testing, immunological
testing, analysis of bodily flulds, or monitoring neural activity.

137. The method of any one of the claims 1-93 and 135-136, wherein the one or
more markers comprise at least one gene selected from the group consisting of
AKTZ, BAK1, EGFR, ERBB2, ETS2, FOS, JUN, MAP2K4, MMPZ, PDGFB, RB,

SERPINB2Z, SNCG, and SPP1.

138. The method of any one of the claims 1-83 and 135-137, wherein the one or
more markers comprise at least one gene selected from the group consisting of
AKTI, AKT2, BAK2, CDC25A, E2F1, EGFR, ERBB2, FOS, JUN, MAP2K1,
MMP2, NFKB1, PDGFB, PIK3R1, PNN, RBI, SERPINBZ, BERFINBS, SNGEGE,
SPP1, TERT, TIMP3, and TP53.
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RNAs, cell- free proteins). In some embodiments, the phagocytic cels are
neutrophils, maciophages, monocytes, dendritic cells, foam cells, mast cells,
eosincphils, or keratinocytes. In some embodiments, the phagocytic celts can be
a mixture of difierent types of phagocytic celis. in some embodiments, the
phagocytic calls can be activated phagocytic celis., e.g., activated macrophages
or neutrohils. In some embodiments, a phagocyte is a histiocyte, e.g., @
Langerhang cell.

[0036] As used herein, *>2n phagocytic cells” refer to phagocytic cells that have
& DNA content of greater than 2n, white “=2n phagacytic cells" refer to phagocytic
calls that have a DNA content of 2n, According to the present invention, some
phagocytic cells engulf live/dying/dead diseased cells (and sub-cellular fragments
thereof) and/or cell-free disease-specific nucleic acids, proteins, carbohydrates
andlor lipids present in bodily fuids. Such phagocytosis leads to the
intemnalization of these disease markers into the phagoeytic cell and, therefore,
the DNA content of these phagocytic celis will become greater than 2n. By
contrast, some phagocytic cells have not engulfed living/dying/dead diseased
cells or fragments and/or cell-free diseese-specific nucleic acids, proteins, lipids,
andior carbohydrates present in bodily fluids. Tne DNA conients of this group of
phagocytic cells remain 2n. In some embodiments, the disease-specific markers
(e.g., DNA with disease-specific 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 transeription of
the "integrated” DNA of the >2n phagocytic cells intc RNA and the translation of
the latter into proteins prodices a phenotype different from the phagocytic cells
that have not phagocytosed the diseased cells (i.e., the =2n phagocytic cells). in
other embodiments, the internalized disease-spacific markers are not expressed
by the >2n phagocytic ceils. The markers may be translocated onto the
mernbranes of the >2n phagoeytic celis, or secreted out by the >2n phagocytic
cells.

[0037] Circulating diseased cells that can be used in the methods of this invention
include all types of circulating cells that may be affected by a disease or
condition ar infacted by an infectious agent. A circulating cell refers to a cell
present in the bodily fluld. A circulating self may not necessarily circulate
througheut the entire body or in the circutatory system. For exarmple, a circulating
cell may be present locally, such as in synovial fluid, or cerebrospinal fluid, or
lymph fluid. A eirculating diseased cell may also be detached from a tissue oF
organ that has been affected by a disease or condition or infected by an infectious
agent.

0038] Cells that can be used as control cells in the methods of this invention
includes all types of normal cells, or healthy cells, or cells that are substantially
free of a disease or condition, or cells that are substantially free of an infectious
agent. Control cells may be circulating cells or norecirculating cells {e.g.,
biopsied cells) that are representative of a nermal or non-diseased state to which
measurements on circulating diseased cells are compared to determine whether
one or more diseased- associated marker is present in different levels between
the cireulating diseased cells and the control cells. The nature of the control cell
may be a matter of design choice for a particular assay and may be derived or
detarmined from normat tissue of the patient him- or herself.

{0029} In some embodiments, the circulating diseased celis are blood celis,
tumor cells, lymphoma cells, fetal cells, apoplotic cells, eplthelia celis,
endcthelial cells, stem cells, progenitor cells, mesenchymal cells, osteoblast
cells, osteocytes, hematopoietic stem cells, foam cells, adipose cells,
transcenical cells, circulating cardiocytes, circulating fibrocytes, circulating
cancer stem cells, circulating myocytes, circulating cells from Kidney, girculating
cells from gastrointestinal tract, circulating cells from lung, girculating cells from
reproductive organs, circulating cells fom central nencus system, circulating
hepatic cells, circulating cells from spleen, circulating cells from thymus,
sirculating cells from thyreid , circulating cells from an endocrine giand,
circulating cells from parathyroid, circulating cetls from pituitary, circulating cells
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139. The method of any one of the claims 1-83 and 135-138, wherein the one or
more markers comprise at least one gene selected from the group consisting of
CASPB, CASPY, COL18A1, ETS2, HTATIP2, MMP9, SRC, and TWIST1.

140. The method of any one ¢f the claims 103 and 135-139, wherain the one or

more markers comprise at least one gene selected frem the group consisting of

AKTI, APAF1, ATM, CDC25A, CDKNIA, ETS2, FOS, IL8, TGA4, ITGAS, ITGAV,
JUN, MAP2K1, NFKBIA, PLAU, PLAUR, RAF1, SERPINB2, SYK, TMP1, INF,
TNERSF10B, and TNFRSF1A.

141. The method of any one of the claims 1-93 and 135140, wherein the one or
more markers comprise at least one gene selected from the group consisting of
ACP2, AK2, AKT3, ARLEB, ATP2B3, BGN, BRAF, BTG2, CAMKKZ, CAPG,
CAPN12, CPLX2, DENNDSA, DNAZ2, FAM104A, FNIF1, GFRA4, GLUD1, GNAQ,
GP1BB, HNRPLL, HOXAZ, HPS3, INPP4A, ITGAV, KLHL23, LANCL2, LYPDE,

MAPKAPK32, MEF2A (includes, EG:4205), MEF2C, NVL, PCYTIA,
PGLYRP4, PLOD1, PPP1CB, PRKABZ, PROS1, PTPRE, RASA4
{inciudes, EG: 10156),

RBMS2, RBPJ, STATSB, THBS1, TRIB1, TRIMZ, TSPANS, and ZDHHC21.

142. The method of any ohe of the claims 1-83 and 135-141, wherein the one or
mare markers comprise at least one gene selected from the group consisting of
B4GALTS, BOPY, CCL2, CCL3, CCL3L1, CCRL2, CDE3, CLECA4G, CLIC4, CTSC,
CTSO, CXCL10, FCGR3A, FPR3, HBA1, HBEB, LRMP, MAPILC3B2, MS4A4A,
MSRI, MYADML, NIDI, PF4, PION, RNF217, SAMDSL, SERPINGI, and SPARC.

143. The method of any one of the claims 1-83 and 135-142, wherein the one or
more markers comprise at least one gene selected from the group consisting of
ACOTO, AMPDZ, ARHGAP15, BATF2, C3ART1, CBorfd1, CCL3, CCL3L1, CDE3,
CHST11, CHSY1, CLECAG, CTSZ, CXpri21, CYTH4, CYTIP, DLEU2, DNAJA1,
DOCKS, DTXGL, DUSPB, EPSTI, ERF, F2RL1, FYB, GABRBZ, GBPS, GLRX
GNB4, (CAM1, iFI35, IFIH1, FNARZ, IL1R1, IRF1, ITGAS, LAP3, LAPTMS, L.CP2,
MAPILC3B, MAP1LC3R2, MICALZ, MT1DP, MT1JP, MT1M, MT2A, MYADML,
NEKS, NINJ2, NNMT, NTSC3L, NUB1, PDE4B, PLOD1, PML, PRKCB, PSMB8,
RCN3, RGS4, RNASES, RTP4, SAMDEL, SEL1L, SERPINGI, SETX SIGLEC10,
SKIL, SLCTA7, SNORA21, SP100, SP110, SP140, SSFAZ, STAT2, STK17BE,
8TK3, TDRD7, TMCC1, TMPRSS11E2, TNFRSF1B, TPM1, TRIM21, TXNDCA4,
UBE2L6, UBE2W, USP18, VAV1, WARS, WIPF1, and WIPH.

144. The method of any one of the claims 1-83 and 135-143, wherein the one or
more markers comprise at least one gene selected from the group consisting of
ADAR, ADM, ALAS 1, ANKRD22, ARHGAPZ27, B3GNTS, BCL10, C120rf35,
C150r20, C20r59, CD177, CEACAM1, CPEBZ, DDX68, F2RL1, GDPD3, GNAIZ,
HIST2H3A, HISTZH3D, HIST2H4A, HMGCR, HSPAB, HSPC159, IL4R, IMPAZ,
KPNB1, KREMEN1, KRT23, LDLR, LOC100130804, LTB4R, MAEA, MARK2,
MBOATZ, MPZL3, N4BP1, NBEALZ, NMI, NPEPRS, PARP14, PGMZ, PPIF,
PXN, RALBP1, ROD1, RPSBEKA1, 81 00FP, SERTADZ, SLCBA1, SLPI, SP110,
SPINT1, ST14, TBC1D3, TNFRSFS, TRIM21, UPP1, VPS24, ZBTB34, and
ZNF258.

145. The method of any one of the claims 1-83 and 135-144, wherein the one or
more markers comprise at least one or more of the markers identified by the
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from adrenal gland, circulating cells from islets of Langerhans, circulating cells
from pancreas, circulating cells from hypothaiamus, circulating celis from prostate
tissuss, circulating cells from breast tissues, circulating celis from circulating
retinal cells, circulating ophthalmic cells, circulating auditory cells, circulating
epidermal cells, or circulating cells from the urinary tract. In other embodiments,
the circulating ciseased celis can be a mixture of difierent types of circulating
diseased cells. [00407 The circulating diseased cells that can be used in the
metheds of this invention may be affected by various diseases or conditions.
Exemplary diseases or conditions are 2 cardiovascular disease or condition, a
kidney-assocfated disease or condition, a prenatal or pregnancy-related disease
or condition, a neurclegical or neuropsychiatric disease or condition, an
auteimmune or immune-related disease or condition, & cancer, an infectious
disease or condition, a mitochondrial disorder, a respiratory-gastrointestinal tract
disease or condition, a reproductive disease or condition, an ophthalmic discase
or condition, a musculo-skeletal disease or condition, or a dermal disease or
conditior.

[0D41] The circulating diseased celis that can be used in the methods of this
imvention may be infected by an infectious agent, such as a virus, bacteria,
fungus, parasite, protozoan, infectious protein or microorganism.
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methods of any one the claims 94-134.

146. A kit comprising a plurality of marker detection agents that detect at least
one or more of the markers identified by the methods of any one of the claims 94-
134.

147. A method of treating or preventing a disease or condition in a subject
comprising administering to said subject a composition comprising & compound
identified by the method of any one of claims & and 15.

148. The methad of any one of the claims 1-63 and 135-145, wherein the
circulating diseased cells are infected by an infectious agent,

149. The methed of claim 148, wherein the infectious agent is a virus, bacteria,
fungus, parasite, protozoan, infecticus protein or microorganism.

[0042] In some embodiments, a cell useful in the mathods of the invention (e.g., a

circulating diseased cell, control cell not affected by the disease or condition, 150. The method of any one of claims 1-93, 135-145, and 148-149, wherain, when

said method comprises phagocytic cells or »2n phagoceytic cells, said phagocytic
cells or >2n phagocytic cells comprise a transrenal nucieic acid.

phagocytic cell, »2n phagaoeytic cell, =2n phagocytic cell, or non-phagocytic cell)
is enucleated. Cells may be enucleated, for example, by using physical removal
{e.g., via microneedle, optical tweezer, or aspiration), chemical treatments,

photcablation, or ultraviolet irradiation.

[0043] As used herein, a “circulating vesicle” refers to a membrane -bound vesicle of cellular origin. The circulating vesicle
may not necessarily circulate throughout the entire body or in the circulatory system. For example, the circulating vesicle
may be present locally, such as in synovial fluid, er cerebrospinal fluid, or fymph fiuid. In some embodiments, the circulating
vesicles are selected from the group consisting of circutating microvesicles, apoptotic bodies, micro-particles, membrane-
bound vesicles, multivesicular bodies, nanowesicles, microparticles, and ARRDC-1 mediated microvesicles {ARMM). In further
embodiments, the circulating microvesicles are exosomes or urinary exosomes.

[0044] In some embodiments, a combination sample comprises two or more different components selected from the group
consisting of. 2 cell-free bedily fluid isolated from a subject, a population of phagocytic cells isclated from the subject, a
population of »2n phagocytic cells isolated from the subject, a population of circutating vesicles isolated from the subject, and
a population of circulating diseased cells isciated from the subject. In some embodiments, & combination sample comprises
an analyte isolated from a celi-free bodily fluid isolated fom the subject, an analyte isolated from a population of phagacytic
cells isciated from the subject, an analyte isolated from a population of >2n phagocytic cells isolated from the subject, an
analyte isolated from a population of circulating vesicles isolated from the subject, and an analyte isclated from a population
of cireulating diseased cells isclated from the subject.

[0045] As used herein, a "profile” of a marker of & disease 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 embodiments, a profile of a marker can indicate the absence of this marker. The profite can be & nucleic
acid {e.g., DNA or RNA) profile, a protein profile, 2 lipid profile, a carbohydrate profile, a metabolite profile, or & combination
thereof. A "marker” as used herein generally refers to an analyte which is

differentially detectable in phagocytes 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 phagocytes.

[0046] The methods of this invention can be applied to various diseases or conditions. Exemplary diseases or conditions are
a cardiovascular disease or condition, a kidney-associated disease or condition, a prenatal or pregnancy-related disease or
condition, & neurclogical or neuropsychiatric disease or condition, an autoimmune or immune-related disease or condition, a
cancer, an infectious disease or condition, 2 pediatric disease, disorder, or condition, a mitochondriai disorder, a respiratory-
gastrointestinal fract disease or condition, a reproductive disease or condition, an ophthalmic disease or condition, a
musculo-skeletal disease or condition, or a dermal disease or condition.

[0047] As used herein, the term "cardiovascular disease or condition” refers to any condition that affects systems of heart or
bleod vessels (arteries and veins). Examples of cardiovascular diseases inglude, but are not limited to myocardial infarction,
coronery artery disease, percutaneous transluminal coronary angioplasty (PTCA), coronary artery bypass surgery (CABG),
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restenosis, peripheral arterial disease, siroke, abdominal aorta aneurysm, intracranial aneurysm, large artery atherosclerotic
stroke, cardiogenic stroke, an early onset myocardial infarction, heart failure, pulmonary embolism, actte coronary syndrome
(ACS), angina, cardiac hypertrophy,

arteriosclerosis, myocarditis, pancarditis, endocarditis, hypertension, congestive heart failure, atherosclercsis,
cerebrovasculer disease, declining cardiac health, ischemic heart disease, pericarditis, cardiogenic shock, alcoholic
cardiomyopathy, congenital heart disease, ischemic cardiomyopathy, hypertensive cardiomyopathy, valwlar cardiomyopathy,
inlammatory cardiomyopathy, cardiomyopathy secondary (o a systemic metabolic disease, dilated cardicmyopathy,
hypertrophic cardiomyopathy, arrhythmogenic right ventricular cardicmyopathy, restrictive cardiomyopathy, noncompaction
cardiomyopathy, vahwlar heart disease, hypertensive heart disease, myocardial ischemic attack, unstable angina, myocardial
rupiure, cardiogenic shock, embolism, deep wein thrombosis, amhythmia, arhythmogenic right ventricular cardiomyepathy,
diabetic cardiomyopathy, mitral regurgitation, mitral vahe prolapse, peripheral vascular disease, artery disease, carotid artery
disease, deep vein thrombosis, venous diseases, cerebrovascular disease, arterial aneurysm, left veniricular hypertrophy,
hypertensive renal disease, hypertensive retinal diseass, vasculitis, left main disease, arterial vascular disease, venous
vascular disease, thrombasis of the microcirculation, a transient cerebrovascular aceident, limb ischemia, aneurysm,
thrombos’s, superficial venous thrombosis, and deep venous thrombosis.

[0048] As used herein, the term "kidney-associated disease or condition” refers to any disease or condition that affects
kidney or renal system. Examples of kidney- associated disease include, but are not limited to, chronic kidney diseases,
primary kidney diseases, non-diabetic kidney diseases, glomerutcnephritis, interstitial nephritis, diabetic kidney diseases,
disbetic nephropathy, glomerulosclerosis, rapid progressive glomerulonephyitis, renal fibrosis, Alport syndrome, [DDM
nephritis, mesangial proliferative glomerulonephritis, membrane proliferative

glomerulonephritis, crescentic glomerulonephritis, renal insterstitial fibrosis, focal segmental giomerulosclerosis,
membranous nephropathy, minimal change disease, pauci-immune rapid progressive glornerulonephritis, 1gA nephropathy,
polycystic kidney disease, Dant's disease, nephrocytinesis, Heymann nephritis, autosomal dominant (adult} polycystic
kidney disease, autosomal recessive (childheod) polycystic kidney disease, acute kidney injury, nephrotic syndrome, renal
ischemia, podocyte diseases or discrders, proteinuria, glomerular diseases, membranous glomerulonephritis, focal
segmental glomerutonephritis, pre-eclampsia, eclampsia, kidney tesions, collagen vascular diseases, benign orthostatic
{postural} proteinuria, lgM nephropathy, membranous nephropathy, sarcoidosis, diabetes mellitus, kidney damage due 1o
drugs, Fabry's disease, aminoaciduria, Fanconi syndrome, hypertensive nephrosclerosis, interstitial nephitis, Sickle cell
disease, hemoglobinutia,

myoglobinuria, Wegener's Granulomatosis, Glycogen Storage bisease Type 1, chronic kidney disease, chronic renal failure,
iow Glomerular Filtration Rate (GFR), nephroangiosclerosis, lupus nephritis, ANCA-positive pauci-immune crescentic
glomeruionephritis, chronic allograft nephropathy, nephrotoxicity, renal toxicity, kidney mecrosis, kidney damage, glomerular
and tubular injury, kidney dysfunction, nephritic syndrome, acute renal failure, chronic renat failure, proximal tubal
dysfunction, acute kidney transplant rejection, chronic kidney transplant refection, non igA mesangicpreliferative
giomerulonephritis, postinfectious glomerulonephritis, vasculitides with renal imvolvernent of any kind, any hereditary renal
disease, any interstitial nephritis, renal transplant failure, kidney cancer, kidney disease assoclated with other conditions
(e.g., hypertension, diabetes, and autoimmune disease), Dent's disease, nephrocytinosis, Heymann nephritis, a primary
kidney disease, a coliapsing glomerulopathy, & dense deposit disease, a cryogicbulinemia-associated

glomerulonephritis, an Henoch-Schonlein disease, a postinfectious

glomerulonephritis, a bacterial endccarditis, a micrescopic polyangitis, a Churg- Strauss syndreme, an anti-GBM-antibidy
mediated glomeruionephritis, amylicldosis, a monoclonal immunoglobulin deposition disease, a fibrillary glomerulonephritis,
an immunotactoid glomarulopathy, ischemic tubular injury, & medication-induced tubulo-interstitial nephritis, & toxic tubulo-
interstitizl nephritis, an infectious tubulo- interstitial nephritis, a bacterial pyelonephritis, a viral infectious fubulo-interstitial
nephritis which results from a polyomanirus infection or an HIV infection, a metabofic-induced tubulc-interstitial disease, a
mixed connective disease, a cast nephrapathy, a crystal nephropathy which may results from urate or oxalate or drug-
induced crystal deposition, an acute cellular tubulo-interstitial allograft rejection, a tumoral infiltrative disease which results
from a lymphoma or a post-transplant lymphoproliferative disease, an obstructive disease of the kidney, vascular disease, a
thrombotic microangiopathy, @ nephroangioscleresis, an atheroembolic disease, a mixed connective tissue disease, a
palyarteritis nodesa, a catcineurin-inhibitor induced- vascular disease, an acute cellular vascular allograft rejection, an acute
humeral allograft rejection, eariy renal function decline (ERFD), end stage renal disease {(ESRD), renal vein thrombosis, acute
tubular necrosis, acute interstitial nephritis, established chronic kidney disease, renal artery stencsis, ischemic nephropathy,
uremia, drug and texin-nduced chronic tubulointerstitial nephiitis, reflux nephrepathy, kidney stones, Goodpasture's
syndrome, and hydronephrosis.

[0048] As used herein, the term "prenatal or pregnancy-related disease or condition" refers to any disease, disorder, or
condition affecting a pregnant woman, embryo, or fetus. Prenatat or pregancy-related conditions can also refer to any
disease, disorder, or condition that is associated with or arises, either directly or indirectly, as a result of pregnancy. These
diseases or conditicns can include any and all birth defects, congenital conditions, or heredifary diseases or conditions.
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Examples of prenatal or pregnancy-related diseases include, but are not limited to, Rhesus disease, hemolytic disease of the
newborn, beta-thalassemiz, sex determination, determination of pregnancy, a hereditary Mendelian genetic disorder,
chromosomal aberrations, a fetal chromosomal aneuploidy, fetal chromesomat tisomy, fetal chromosomal meonosomy,
trisomy 8, trisamy 13 (Patau Syndrom), trisomy 18, trisomy 18 (Edwards syndrome), trisomy 21 (Down syndrome), X
chromosome linked disorders, trisomy X (XXX syndrome}, monosemy X (Turner syndrome), XXY syndrome, XYY syndrome,
XYY syndrome, XXXY syndrome, XXYY syndrome, XYYY syndrome, XXXXX syndrome, XXXXY syndrome, XXXYY syndrome,
XXYYY syndrome, Fragile X Syndrome, fetal growth restriction, cystic fibrosis, a hemoglobinopathy, fetal death, fetal alcohol
syndrome, sickle cell anemia, hemophilia, Kiinefelter syndrome, dup(17){pl | .2pt .2} syndrome, endometriosis, Pelizasus-
Merzbacher disease, dup(22)(qf 1.2ql 1.2) syndrome, cat eve syndrome, cri-du-chat syndrome, Wolt Hirschhom syndrome,
Williams-Beuren syndrome, Charcot-Marie-Tooth disease, neuropathy with liability to pressure palsies, Smith-Magenis
syndrome,

neurofibromatesis, Alagille syndrome, Velocardicfacial syndrome, DiGeorge syndrome, steroid sulfatase deficiency, Prader-
Willi syndrome, Kallmann syndrome, microphthaimia with linear skin defects, adrenal hypoplasia, glycerol kinase deficiency,
Pelizaeus-Merzbacher disease, testis-tetermining factor on Y, azospermia (factor a), azospemmia (factor b), azospermia
{factor ¢, Ip36 deletion,

phenylketonuria, Tay-Sachs disease, adrenal hyperplasia, Fanconi anemia, spinal muscular atrophy, Duchenne's muscular
dystrophy, Huntington's disease, myotonic dystrophy, Robertsonian translocation, Angelman syndrome, tuberous sclercsis,
ataxia telangieltasia, open spina bifida, neural tube defects, ventral wall defects, small-for-gestational-age, congenital
cytomegalovirus, achondroplasia, Marfan's syndrome, congenital hypothyroidism, congenital toxoplasmosis, biotinidase
deficiency, galactosemia, maple synup uring disease, homocystinuria, medium-chain acyt Co-A dehydrogenase deficiency,
structural birth defects, heart defects, abnormal limbs, club foot, anencephaly, arhinencephaly/holoprosencephaly,
hydrocephaly, anophthalmes/microphthalmos, anotia/microtia, transposition of great vessels, tetralogy of Fallat, hypoplastic
left heart syndrome, coarctation of aorta, cleft palate without cleft fip, cleft lip with or without cleft palate, cesophageal
atresia/stenosis with or without fistula, small intestine atresia/stencsis, anorectal atresia/stenosis, hypospadias,
indeterminate sex, renal agenesis, cystic kidney, preaxial Polydactyly, limb reduction defects, diaphragmatic hemia,
blindness, cataracts, visual problems, hearing loss, deafhess, Xinked adrenoleukodystrophy, Rett syndrome, lysosomal
disorders, cerebral palsy, autism, aglossia, albinism, ocular aibinism, oculocutaneous albinism, gestational diabetes, Amold-
Chiari mafformation, CHARGE syndrome, congenital diaphragmatic hemia, brachydactlia, aniridia, cleft foot and hand,
heterochromia, Dwarnian ear, Ehlers Danlos syndrome, epidermolysis bullosa, Gorham's disease, Hashimoto's syndrome,
hydraps fetalis, hypotonia, Klippel-Feil syndrome, muscular dystrophy, osteogenesis imperfecta, progeria, Smith Lemli Opitz
symdrom, chromatelopsia, Xlinked lymphoproliferative disease, cmphalocele, gastroschisis, pre-eclampsia, eclampsia, pre-
term laber, premature birth, miscarriage, defayed intrauterine growth, ectopic pregnancy, hyperemesis gravidarum, morming
sickness, or likelihood for successful induction of labor.

[0050] As used herein, the term "a neuroiegical or neuropsychiatric disease or condition” refers to any disease or condition
that affects nennus systems. Examples of neurslogical or neuropaychiatric diseases or conditions include, but are not
limited to, head trauma, stroke, stroke, ischemic stroke, hemorrhagic stroke, subarachnoid hemaorrhage, intra cranial
hemomhage, transient ischemic attack, vascular dementia, corticobasal ganglionic degeneration, encephalitis, epilepsy,
Landau-Klefiner syndrome, hydrocephalus, pseudotumor cerebr, thalamic diseases, meningitis, myelitis, movement
discrders, essential tremor, spinal cord diseases, syringomyelia, Alzheimer's disease (early onset), Alzheimer's disease (aie
onset), multi-infarct dementia, Pick's disease, Huntingdon's disease, Parkinson's disease, Parkinson syndromes, dementia,
frontotemporal dementia, corticobasal degeneration, multiple system atrophy, progressive supranuclear palsy, Lewy body
disease, Creutzfeldt- Jakob disease, Dandy- Walker syndrome, Friedreich ataxia, Machado-Joseph disease, migraine,
schizophrenia, mood disorders and depression, dementia with lewy bedies (DLB), frontotemporal dementia (FTD), various
fomns of vascular dementia (VD), subcortical vascular dementiz (Binswangers disease), autism, developmentat retardations,
motor neuron diseases, amyotrophic lateral sclerosis (ALS), neuronal or brain damage, hypoxia of the brain, cerebral palsy
(CP), memory disorders, movement disorders, certicalbasal ganglionic degeneration, forms of multiple system atrophy,
stroke-related disorders, cerebrovascular accidents, postdrradiation encephalopathy with seizures, vascular Parkinsonism,
thalamic cersbrovascular accidents, chronic inflammatory demyelinating polyneurcpathy, alechol related dementia, semantic
dementia, ataxia, atypical Parkinsenism, dystonia, progressive supranuclear palsy, essential tremor, mild cognitive
impairment, amyotrophic lateral sclerosis, multiple sclercsis, neuropathies, Plck's disease, congophilic amyleid angiopathy,
Creutzfeldt- Jakob Disease, AIDS dementia complex, depression, anxiety disorder, phobia, Beil's Palsy, epilepsy,
encephalitis, neuromuscular disorders, neurconcological disorders, brain tumors, neurovascular disorders,

neuroimmunological disorders, neurcotological disease, neurotrauma including spinal cord injury, pain including neuropathic
pain, pediatric neurclogical and neurepsychiatric disorders, sleep disorders, Touretie syndrome, corticalbasal ganglionic
degeneration, alcohol related dementia, semantic dementis, Alzheimer's disease combined with multi-infarct dementia,
Alzheimer's disease combined with Lewy body dementia, Parkinson's disease combined with Lewy body dementia,
Alzheimer's and Parkinson'’s disease combined with Lewy body dementia, frontotemporal dementia combined with chronic
inflammatory dermyelinating polyneuropathy, attention deficit hyperactivity disorder, schizophrenia, obsessive- compulsive
disorder, mental retardation, autistic spectrum disorders, opsoclonus- myoclonus syndrome (OMS) sefzures, articulation
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disorder, learning disabilities (.., reading or asithmetic), verbal or performance aptitude deficits, attention deficit disorder,
amyloid diseases, prion diseases, Tauopathies, Alpha-Synucleinopathies, addictive states such as those caused by at least
one of cocaine, niceting, aicohol, food, ecstasy, kat, caffeine, opium, heroin, marijuana, amphetamine,

methamphetamine or gambling, and Fabry's disease.

[0051] As used herein, the term “an autoimmune or immune-related disease or condition” refers to any disease or condition
that affects the function of immune systems. Examples of autoimmune or immure-related diseases or conditions include, but
are not limited to, antiphospholipid syndrome, systemic lupus erythematosus, rheumatoid arthritis, autcimmune vascutitis,
celiac disease, auteimmune thyroiditis, post-transfusion immunization, matemal-fetal incompatibility, transfusion reactions,
immunological deficiency such IgA deficiency, common variable immuncdeficiency, drug-induced lupus, diabetes mellitus,
Type | diabetes, Type H diabetes, juvenile onset diabetes, juvenile rheumatoid arthritis, psoriatic arthritis, multiple sclerosis,
immunadeficiency, aliergies, asthma, psoriasis, atopic dermatitis, allergic contact dermatitis, chronic skin diseases,
amyotrophic lateral sclerosis, chemotherapy-induced injury, graft- vs-host diseases, bone marrow transplant rejection,
Ankylosing spondylitis, atopic eczema, Pemphigus, Behcet's disease, chronic fatigue syndrome fibromyalgia, chemotherapy-
induced injury, myasthenia gravis, glomerulonephritis, allergic retinitis, systemic sclerosis, subacute cutanecus lupus
erythematosus, cutaneous lupus erythematosus including chilblain lupus erythematosus, Sjogren's syndrome, autoimmune
nephritis, autoimmune vascuiitis, autoimmune hepatitis, autoimmune carditis, auteimmune encephalitis, autoimmune
mediated hematological diseases, 1c-SSc (limited cutaneous form of sclerodermay}, de-SS5¢ (diffused cutaneous form of
scleroderma), autoimmune thyroiditis (AT), Grawe's disease (GD), myasthenia gravis, multiple sclerosis (MS), ankylesing
spondylitis, iransplant rejection, immune aging, rheumatic/autoimmune diseases, mixed connective tissue disease,
spondyloarthropathy, psoriasis, psoriatic arthritis, myositis, sclerodema, dermatomyositis, autoimmune vasculitis, mixed
connective tissue disease, idicpathic thrombocytopenic purpura, Crehn's disease, human adjuvant disease, osteoarthritis,
juserile chronic arthritis, a spondyloarthropathy, an idiopathic inflammatory myopathy, systemic vasculitis, sarcoidosis,
autoimmune hemelytic anermia, autoimmune thrombocytopenia, thyroiditis, immune-mediated renal disease, & demyelinating
disease of the central or peripheral nenous system, idiopathic demyelinating pelyneurcpathy, Guillzin-Barmre syndrome, 2
chronic inflammatery demyelinating polyneuropathy, & hepatobiliary disease, infectious or autoimmune chronic active
hepatitis, primary biliary cirrhesis, granulomatous hepatitis, sclerosing cholangitis, inflammatory bowel disease, gluten-
sensitive enteropathy, Whipple's disease, an autolmmune or immune-mediated skin disease, a bullous skin disease,
erythema multiforme, allergic rhinitis, atopic dermatitis, food hypersensitivity, urticaria, an immunologic disease of the lung,
eosinophilic pneumonias, idicpathic pulmonary fibrosis, hypersensitivity pneumenitis, a transplantation associated disease,
graft rejection or graft-ersus-host-disease, psoriatic arihtis, psoriasis, dematits, polymyositis/dermatomyositis, toxie
epidermal necrolysis, systemic scleroderma and sclerosis, responses associated with inflammatory bowel disease, Crohn's
disease, ulcerative colitis, respiratory distress syndrorme, adulf respiratory distress syndrome (ARDS), meningitis,
encephalitis, uweitis, colitis, giomerulonephritis, allergic conditions, eczema, asthma, conditions involving infiltration of T cells
and chronic inflammatory responses, atherosclerosis, autoimmune myocarditis, leukocyte adhesion deficiency, allergic
encephalomyalitis, immune responses associated with acute and delayed hypersensitivity mediated by cytokines and T-
lymphogcytes, tuberculosis, sarcoidasis, granulomatesis including Wegener's granulomatosis, agranulocytosis, vasculitis
(including ANCA), aplastic anemia, Diamond Blackfan anemia, immune hemolytic anemia including auteimmune hemolytic
anemia {AIHA), pernicious anemia, pure red cell aplasia (PRC A), Factor VHI deficiency, hemophilia A, autoimmune
neutropenia, pancytopenia, leukopenia, diseases involving leukooyte diapedesis, central nenous sysiem (CNS) infiammatory
disorders, multiple organ injury syndrome, mysathenia gravis, antigen-antibody complex mediated diseases, anti-glomerulay
hasement membrane disease, anti-phospholipid antibody syndrome, allergic neuritis, Bechet disease, Castleman's
syndrome, Goedpasture's syndrome, Lambert-Eaton Myasthenic Syndrome, Reynaud's syndrome, Sjorgen's syndrome,
Stevens-Johngon syndrome, pernphigeid bullous, pemphigus, autoimmune

polyendecrinopathies, Reiter's disease, stif-man syndrome, giant cell arteritis, immune complex nephritis, IgA nephropathy,
lgM polyneuropathies or lgM mediated neuropathy, idiopathic thromboeytopenic purpura {ITP), thrombotic throbocytopenic
purpura (TTP), autoimmune thrombocytopenia, autoimmune disease of the testis and ovary including autoimmune orchitis
and oophoritis, pimary hypothyroidism, autoimmune endocring diseases including autoimmune thyroiditis, chronic thyroiditis
(Hashimoto's Thyroiditis), subacute thyroiditis, idiopathic hypothyroidism, Addison's disease, Grawe's disease, autoimmune
polyglandular syndromes {or polyglandular endocrinopathy syndromes), Sheehan's syndrome, auteimmune hepatltis,
lymphoid interstitial pneumonitis (HIV), bronchiolitis obliterans (non-transplant) vs NSIP, Guillain-Barre' Syndrome, iarge
vessel vasculitis (including polymyalgia theumatica and glant celf (Takayasu's) arteritis), medium wessel vasculitis (Including
Kawasaki's disease and polyarteritis nodosa), ankylosing spondylitis, Berger's disease (IgA nephropathy), rapidly progressive
glomerulonephritis, primary biliary circhosis, Celiac sprue (gluten enteropathy), cryogiobulinemiz, and amyotrophic laterai
sclerosis (ALS).

[0052] As used herein, the term "cancer” refers to various types of malignant neoplasms, most of which can invade
surrounding tissues, and may metastasize to different sites (see, for example, PDR Medical Dictionary, 1st edition (1885),
incorporated herein by reference in its entirety for all purposes). The terms

"necplasm” and "tumor” refer to an abnormal tissue that grows by celiular
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proliferation more rapidly than normal and continues 1o grow after the stimul: that initiated proliferation is remeved. Such
abnomal tissue shows partial or complete lack of structural organization and functional coordination with the normal tissue
which may be either benign (i.e., benign turmor) or malignant (i.e., malignant tumor}. Examples of general categories of
cancer include, but are not limited to, carcinomas (l.e., malignant tumors derived from epithelial cells such as, for example,
commen forms of breast, prostate, lung and colon cancer), sarcomas (i.e., malignant tumors derived from connective tissue
or mesenchymal cells), lymphomas (i.e., malignancies derived frem hematopoietic cells), isukemias {i.e., malignancies
derived from hematepoietic cells), germ cell tumors (i.e., tumors derived from tatipotent cells. In adults most often found in the
testicle or ovary; in fetuses, babies and young children, most often found on the body midline, particularly at the tip of the
tailbone), blastic tumors (i.e., a typically malignant tumor which resembles an immature or embryonic tissue) and the iike.
Examples of the types of neoplasms intended to be encompassed ty the present invention include but are not limited ‘o
these neoplasms asscciated with cancers of neural tissue, blood forming tissue, breast, skin, bone, prostate, cvaries, uterus,
cendx, lhver, lung, brain, larynx, gallbladder, pancreas, rectum, parathyroid, thyreid, adrenal giand, immune system, head and
neck, colon, stomach, bronchi, and/or kidneys.

[0053] As used herein, the term “an infectious disease or condition” refers to any disease or condition that results from an
infectious agent. Infectious agents include, but are not limited to bacteria, viruses, fungi, protozoa, infectious proteins,
parasitic microbes, and other parasites. Examples of infectious diseases or conditions include, but are not limited to,
bacterial infections, viral infections, fungal infections, protozoan infections, parasitic infections, hepatitis (e.g., hepatitis A, B,
€, D, and E), herpes, influenza, human papillomavirus (HPV) infection, AIDS, anthrax, pneumenia (bacterial or viral), cellulitis,
human parainfiuenza, the common cold, Legicnnaires’ disease (Legicnellosis), cholera, Creutzfeldt- Jakab disease (CJD},
variant Creutzfeldt- Jakob disease (vCJID), fatal familial insomnia (FFI), Gerstmann-Straussler-Scheinker (GS8) syndrome,
Chlamydia, chicken pox, ebola hemorrhagic fever, Dengue fever, giardiasis, Lyme disease, malaria, measles, mumps,
rubella, pertussis, gonorrhea, staphylococeal infection, streptococcal infection, pneumococcal infection, rabies, helicobacter
pylori infection, respiratory syncitial virus infection, Rocky Mountain spotted fever, SARS, sepsis, tuberculasié, and West Nile
fever. [0054] Viruses include, but are not limited to, DNA or RNA animal viruses, As used herein, RNA viruses inciude, but
are not limited to, virus families such as Picomanridae (e.g., polioviruses), Reoviridae (e.g., rotaviruses), Togaviridae (e.9.,
encephalitis viruses, yellow fever virus, rubella virus), Orthomyxoviridae (e.g., influenza viruses), Paramyxovridae (e.g.,
respiratory syneytial virus, measles virus, mumps virus, parainfluenza Jrus), Rhabdoviridae (e.g., rabies virus), Coronaviridae,
Bunyaviridae, Flaviviridae, Filoviridae, Arenaviridae, Bunyaviridae and Retroviridae {e.g., human T cell iymphotropic viruses
(HTLV), human immunodeficiency viruses (HIV)). As used herein, DNA viruses inciude, but are not fimited to, virus families
such as Papovaviridae (e.g., papilloma viruses), Adenoviridae (e.g., adencvirus), Herpesviridae (e.g., herpes simplex viruses),
and Poxviridae (e.g., variola viruses).

[0055] Bacteria include, but are not limited o, gram positive bacteria, gram negative bacteria, acid-fast bacteria and the like.
Gram positive bacteria include, but are not limited to, Actinomedurae, Actinomyces israelii, Bacillus anthracis, Bacilius
ceraus, Clestridium botulinum, Clostridium difficile, Clostridium perfringens, Clostridium tetani, Corynebacterium,
Enterococcus faecalis, Listeria monocytogenes, Nocardia, Propionibacterium acnes, Staphylococcus aureus,
Staphylococcus epiderm, Streptococcus mutans, Streptococcus pneumoniae and the like. Gram negative bacteria include,
but are not limited to, Afipia felis, Bacteriodes, Bartonella baciUiformis, Bortadella pertussis, Borrelia burgdorferi, Borralia
recumrentis, Brucella, Calymmatobacterium granulematis, Campylobacter, Escherichia coli, Francisella tularensis,
Gardnerella vaginalis, Haemophilius egyptius, Haemophilius ducreyi, Haemophilius imluenziae, Heliobacter pylori, Legionelia
preumophila, Leptospira interrogans, Neisseria meningitidia, Porphyromonas gingivalis, Providencia sturti, Pseudomonas
aeruginesa, Salmonella enteridis, Salmonella typhi, Seratia

marcescens, Shigella boydii, Streptobacilius moniliformis, Streptococcus pyogenes, Treponema paliidum, Vibrio cholerae,
Yersinia enterocolitica, Yersinia pestis and the like. As used herein, acid-fast bactetia include, but are not limited to,
Myobacterium avium, Myobacterium leprae, Mycbacterium tuberculosis and the like. Other bacteria not falling into the other
three categories include, but are not limited to, Bartonella henselae, Chlamydia psittacl, Chlamydia trachomatis, Coxiella
bumetii, Mycoplasma pneumoniae, Rickettsia akari, Rickeitsia prowazekii, Rickettsia rickettsii, Rickettsia isutsugamushi,
Rickettsia typhl, Ureaplasma urealyticum, Diplococeus pneumonize, Ehrichia chafensis, Enterococcus faecium,
Meningococci and the like.

[0058] As used herein, fungi include, but are not limited to, Aspergilli, Candidae, Candida albicans, Coccidicides immitis,
Cryptococcei, and combinations thereof.

[COS7] As used herein, parasitic microbes inciude, but are not limited to,

Balantidium coll, Cryptosporidium panum, Cyclospora cayatanensis, Encephalitozoa, Entamoeba histolytica,
Enterocytozoen bieneusi, Giardia tambiia, L.eishmaniae, Plasmodii, Toxoplasma gondii, Trypanosomae, trapezoidal amoeba
and the like.

Other parasites include worms {2.g., helminthes), particularly parasitic worms including, but not limited to, Nematoda '
{roundworms, e.g., whipworms, hockworms, pinworms, ascarids, filarids and the like), and Cestoda (e.g., tapeworms).
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[0058] As used herein, infectious proteins include prions (e.g., PrPS¢ forms, the CJD prion, the vCJD prion, the FFI prion, and
the GSS prior).

[0059] As used herein, the term "a pedistric disease, disorder, or condition” refers to any disease or disorder that affects
infants or ¢children or that begins during

development or childhood. Examples of pediatric diseases, disorders, and conditions include, but are not fimited to, autism,
Kawasaki's disease, congenitat deafness, pediatric cancers, Type | diabetes, congenital heart defects, tetralogy of Faliot,
Duchenne Muscular Dystrophy, osteogenesis importfect, Krabe disease, Pompe disease, Gaucher disease, Fabry disease,
Wolfi-Parkinson- White syndrome,

Hirschsprung's dissase, Crohn's disease, Eagle -Barrett Syndrome, cystic fibrosis, irtitable bowel syndrome, and cerebral
palsy. Examples of pediatric conditions also include genetic attributes of the developing fetus. For example, a pediatric
conditions include, but are net limited to, inteligence, eye color, hair color, and muscle type.

[OCBC] As used herein, “treating” & disease or condition refers to taking steps to obtain benefictal or desired results, including
clinical results. Beneficial or desired clinical results include, but are not limited te, alleviation or amelioration of one or more
symptoms associated with diseases or conditions. [0061] As used herein, "administering" or "administration of a compound
or an agent to a subject can be caried out using one of a variety of mathods known fo those skilied in the art. For example, 2
compound or an agent can be administerad, intravenously, arterially, intradermally, intramuscularly, intraperitonealy,

intravenously, subcutanecusly, ocularly, sublingually, orally (by ingestion), intranasally {by inhalation), intraspinally,
intracerebraily, and transdermaily (by absorbtion, e.g., through a skin duct). A compound or agent can also appropriately be
introduced by rechargeable or biodegradable polymeric devices or other devices, e.g., patches and pumps, or formulations,
which provide for the extended, siow, or controiled release of the compound or agent. Administering can also be performed,
for example, once, a plurality of times, and/or over one or more extended periods. In some aspects, the adminristration
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 selfadminister a drug, or to hawe the drug
administered by ancther and/ar whe provides a patient with a prescription for a drug is administering the drug to the patient. In
some

embodiments, a compound or an agent is administered orally, e.g., 1o a subject by ingestion, or intravenously, e.g., to a
subject by injection. In scme embodiments, the orally administered compound or agent is in an extended release or slow
release formulation, or administerad using a device for such slow or extended release.

[0052] In certain embodiments, markers used in the metheds of invention are up- regulated or activated in the combination
sample compared to the phagoecytic cells, =2n phagacytic cells, non-phagocytic cells, or control cells that are substantially
free of cells afiected by the disease or condition. Different diseases or conditions can be associated with either up-regulation
(or activation) or down-regulation {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 expression), gene copy numbers, gene dosages, and
other qualitative or quarntitative detectable state of the markers. Similarly, "down-regutaticn or down-regutated” can refer to an
increase in expression levels, gene copy numbers, gene dosages, and other qualitative or quantitative detectable state of the
markers. In certain embodiments, markers used in the methods of invention are down-regulated or inhibited in the
combination sample compared to the phagocytic cells, =2n phagocytic cells, non-phagecytic cells, or sontrol cells that are
substantially free of cells affected by the disease or condition. Different diseases or conditions can be associated with either
up-regulation (or activation) or down-regulation {or inhibition) of different markers. As used herein, "activation or activated” can
refer fo an active state of the marker, e.g., a

phosphorylation state, 2 DNA methylation state, or a DNA acetylation state.

Similarly, "inhibition or inhibited” ¢an refer to a repressed state or an inactivated state of the marker, e.g., a de -
phosphorylation stats, a ubiquitination state, @ DNA de- methylation state.

[0C63] In certain embodiments, methods of this invention can comprise extracting or enriching markers from cell-ree bodily
fluids. Any known extraction and errichment methods can be used herein. In certain embodiments, methods of this invention
also comprise at laast one of the following steps before determination of various profiles. i) lysing the =2n phagocytic, non-
phagoeytic, or control cells; and ii) extracting cellular contents from the lysed cefls. Any known cell lysis and extraction
methods can be used herein. In certain embodiments, at least one or more markers of a disease or condition are present in
the combination sample. in certain embodiments, there is no marker present in the cellular contents of the non-phagocytic,
=2n phagocytic, or control celis.

[0064] In certain embodiments, methods of this invention also comprise at least one of the following steps before
determination of varlous profiles: i) lysing the phagocytic, >2n phagocytic cells, or =2n phagocytic cells; and ii) extracting
cellular contents from the lysed phagosytic, >2n phagocytic, or =2n phagocytic cells. In certain embodiments, the celiular
contents of the phagocytic or >2n phagocytic cells comprise various types of materials that they have engulfed, such as
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viable diseased cells, dead diseased cells, apoptotic diseased cells, circulating tumor cells, infectious agents, fetal cells,
trophoblasts, er fragments thereof, In certain embodimens, at least one or more markers of a disease or condition are
present in the cellutar contents of the phagocytic or >2n phagoeytic cells. {0085] In certain embodiments, methods of this
invention also comprise at teast one of the following steps before determination of various profiles: i} lysing the circulating
vesicles; and ii) extracting the contents from the lysed circulating vesicles. In certain embodiments, the contents of the
circulating vesicles comprise various types of materials, such as profeins and nucleic acids. In certain embodiments, at least
one or more markers of a disease or condition are present in the contents of the circulating vesicles.

[0OE6] In certain embodiments, methods of this invention also comprise at least one of the following steps before
determination of various profiles: i) lysing the circulating diseased cells: and ii) extracting the contents from the lysed
circulating diseased cells. In certain embediments, at least one or more markers of a disease or condition are present in the
contents of the circulating diseased cells.

[00B7] In certain embaodiments, methods of this invention further comprise comparing the identified difference of the disease or
condition-specific markers to & repository of at least one markers known in the art. Such comparison can further confirm the
presence of the disease or condition. 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 corelations
derived from the known data of the databases and of extracting practicable information in the future. Typically 2 computer-
based system can be trained on data to perform the data mining, e.g., to classify the input data and then subsequently used
with new input data to make decisions based on the training data. These systems include, but are not fimited, expert
systems, fuzzy logic, non-linear regression analysis, multivariate analysis, decision tree classifiers, and Bayesian belief
nefworks.

[0068] In certain embodimants, the phagocytic cells, >2n phagocytic cells, circulating vesicles, circulating diseased cells,
control cells, and =2n phagocytic cells are isolated from a bodily fluid sample, tissues, or cells. Exemplary bodily fiuid
samples can be whole blood, urine, stool, saliva, lymph fluid, cerebrospinal fluid, synovial fiuid, cystic fiuid, ascites, pleural
eflusion, fluid obtaired from a pregnant woman in the first timester, fiuid obtained from a pregnant womar in the second
trimester, fluid obtained from a pregnant woman in the third trimester, maternal bloed, amniotic fluid, chorionic villus sample,
fluid from a prefmplantation embrye, maternal urine, materal saliva, placental sample, fetal bloed, lavage and cendcal vaginal
fluid, interstitial fluid, buceal swab sample, sputum, bronchial tavage, Pap smear sample, or ocular fluid, In some
embodiments, the phagocytic cells, =2n phagoeytic cells, and =2n phagocytic cells are isolated from white blood cells. In
certain embodiments, the >2n phagocytic cells and the =2n phagocytic celis are separated from a population of phagocytic
cells.

[0089] In certain embodiments, the cell-free bodily fluid comes frorm a bodily fiuid sample. Exemplary bodily fluid samples can
be whele blood, urine, stool, saliva, lymph fluid, cerebrospinal fluid, synovial fiuid, cystic fluid, ascites, pleural effusion, fiuid
obtained from a pregnant woman in the first trimester, fiuid obtained from a pregnant woman in the second trimester, fuid
obtained from a pregnant woman in the third trimester, maternal blocd, amniotic fluid, chorionic viflus sample, fluid from a
preimplantation embryo, matemnal urine, maternal saliva, placental sample, fetal blood, lavage and cenical vaginal fluid,
interstitial fluid, buceal swab sample, sputum, bronchiat levage, Pap smear sample, or ocular fiuid, In some embodiments,
the ceil-free bodily fluids are obtained by separating cells from the bodily luid sample by methods known in the art, such as
extraction, centrifugation, and filtration,

[6070] in some embodiments, a component for use in a2 combination sample may be obtained by removing cells from a bodily
fluid. In some embodiments, a component for use in @ combination sampie may be obtained by destroying (e.g., lysing) cells
in a bodily fluid. These embodiments may be taken in combination, for exampie, by removing some pepulations of cells and
destroying other populations of celis. In some embodiments, a sampie of whole blood may be used to create 2 combination
sample, for example, by removing red blood cells, serum, and T cells, and using the remainder as the combination sample.

[0071] In certain embodiments, tissue or fluid samples including cells having 2 DNA content of 2n are obtained post
separation (e.g., via centrifugation) of non- cellular fraction of fluids obtained by puncture of a vein or artery followed by the
withdrawal of blood, tissue biopsies, bronchoalveolar lavage, nasal lavage, eye lavage, peritoneal camity lavage, vagine! lavage,
bladder lavage, rectal lavage, fine needle aspiration of spinal fluid, synoval fluid aspiration, and the like. Cell free bodily fluids
are obtained post separation (e.g., via centrifugation) of celiular fraction of fluids obtained by puncture of a vein or artery
fellowed by the withdrawal of bloed, tissue biopsies, bronchoaheolar lavage, nasal lavage, eye lavage, peritoneal cavity
lavage, vaginal lavage, bladder lavage, rectal lavage, fine needle aspiration of spinal fluid, synovial fluid aspiration, and the like.

[0072] In the methods of this invention, cell separation/isolation/purification methods are used to isclate populations of cells
from bedily fluid sample, cells, or tissues of a subject. A skilled worker can use any known cell

separation/isclation/purification techniques to isclate phagocytic cells, >2n phagocytic cells, diseased cells, control cells,
and =2n phagocytic cells from a bodily fluid, or to separate >2n phagocytic cells from =2n phagocytic cells. Exemplary
techniques include, but are not limited to, using antibodies, flow cytometry, fluorescence activated cell sorting, filiration,
gradient-based centrifugation, elution, microfiuidics, magnetic separation technigue, fluorescent-magnetic separation
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techrique, nanostrugture, quantum dots, high throughput microscope-based platform, or a combination thereof.

[0073] in the methods of this imvention, cell separation/isolation/purification methods are used to isolate populations of
circulating diseased celis from bodily fluid sample, cells, or fissues of a subject. Circulating diseased cells may be rare orin
low guantity in a bodily fivid. Therefore, enrichment techniques {e.g., magnetic enrichment} may be used to enrich circulating
diseased celis before the isolation, A skilled worker can use any known cell separationfisclation/purification techniques to
isolate circuiating diseased cells fom a bodily fuid. Exemplary techniques include, but are not limited to, using antibodies,
fiow cytometry, fuorescence activated cell sorting, fitration, gradient-based centrifugation, elution, microfluidics, magnetic
separation technique, flucrescent-magnetic separation technigue, nanosiructure, quantum dots, high throughput microscope-
based platform, micro-fuidic technique, fiber-optic array-scanning technicue, laser-scanning cytemetry technique,

multiphoton intravital flow cytometry, photoacoustic flowmetry, nanoparticles targeting cell surface antigens, staining
girculating diseased cells with detectable secreted products, or a comkbination thereof. Circulating diseased cells may have
diffierent physical properties compared to normal circulating cells, such as difference in size, density, charge, migratory
praperties, and some properties of specific cell types {e.g., melanocytic granules in circulating melanoma cells). A skilled
worker can use any known cell separatiorvisolation/purification techniques based on such different properties to isolate
circtlating diseased cefls, For example, differences in buoyant density may be used to separate circuiating diseased cells
{e.g., circulating turmor ceils) from normal blood cells through gradient centrifugation. Filtration-based approaches may be
used isclate circulating diseased cells (e.g., circulating tumor cells) based on thelr increased sizes compared o normal
circulating cefls. Antibody- based isofation approaches may be used to capture circulating diseased cells, which express
epithelia cell surface markers that are absent from normal circulating biood cells. For example, conjugation of antibodies
against epithellal cell adhesion molecule (EpCAM) to magnstic beads, followed by purtfication of captured cells through a
magnetic field, may be used to enrich circulating tumor cells from the blood of patients with cancers of the breast, prostaie,
and colon. in certain embodiments, circulating diseased cells (e.g., franscenicai cells} may be collected by the

RareCellect™ davice (Genetic Technologies) or similar devices.

[0074] In certain embodiments, the phagoeytic cells, >2n phagocytic cells, diseased cells, contrel cells, and =2n phagocytic
celis are isolated by using a preduct secreted by the cells. in certain embodiments, the phagoeytic cells, >2n phagoeytic
cells, diseased cells, control cells, and =2n phagocytic cells are isolated by using a cell surface target {e.g., receptor protein)
on the surface of the cells. In some

embodimerts, the cell surface target is a protein that has been engulfed by >2n phagocytic cells. In some embodiments, the
cell surface target is expressed by cells on their plasma membranes. In some embodiments, ihe cell surface target is an
exogenous protein that is translocated on the plasma membranes, but not expressed by the cells (e.g., the >2n phagocytic
cells). In some embodiments, the cell surface target is & marker of the disease or candition to be detected. [0075] In certain
ermbodiments, the circulating vesicies are isoiated using

chromatographic isolation, affinity isolation, or ultracentrifugation.

[0076] In certaln aspects of the methods descrived herein, analytes include nucleic acids, proteins, lipids, carbohydrates,
metabelites, or any combinations of these. In certain aspects of the methods described herein, markers include nucleic
acids, proteins, lipids, carbohydrates, metabolites, or any combinations of these. As used hergin, the term "nucleic acid” is
intended to include DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA), DNA-RNA hybrids, and
analogs of the DNA or RNA generated using nuclectide analogs. The nucleic acid molecule can be a nucleotide,
oligonuclectide, double-stranded DNA, single-stranded DNA, multi- stranded DNA, complementary DNA, genomic DNA, non-
coding DNA, messenger RNA (mRNAs), microRNA (miRNAs), small nucleolar RNA (snoRRNAs), ribosomal RNA {fRNA},
transfer RNA (tRNA), small interfering RNA. (siRNA), heterogeneous nuclear RNAs (hnRNA), or small haipin RNA (shRNAJ,
in some embodiments, the nucleic acid is a transrenal nucleic acid. A transrenal nucleic acid is an extracellular nucleic acid
that is excreted in the urine, See, e.g., U.S. Patent Publication Ne.

20100068711 and U.S. Patent Publication No. 20120021404.

[0077] As used herein, the term "amino acid” includes organic compounds cantaining both a basic amino group and an acidic
carboxyl group. Included within this term are natural amino acids (e.g., L-amino acids), medified and unusual amino acids
{e.g., D-amino acids and B-amino acids), as weli as amino acids which are known to oceur biclogically in free or combined
form but usually do not cceur in proteins. Natural protein accuring amino acids include alanine, arginine, asparagine, aspariic
acid, cysteine, glutamic acid, glutamine, glycine, histidine, iscteucine, leucing, lysine, methionine, phenylalanine, serine,
threonine, tyresine, tryptophan, proline, and valine. Natural non-protein amine acids Incluce arginosuceinic acid, citruliine,
cysteine sulfuric acid, 3,4-dihycrexyphenylslanine, homocysteine, homeserine, omithine, 3-rnonciedelyrosine, 3,5-
diiadotryosine, 3, 5, 5- trilodothyronine, and 3,3, §,5- tetraiodothyronine. Modified or unusual amino acids include D-amine
acids, hydroxy lysine, 4-hydroxyproling, N-Chz-protected amino acids, 2,4-diaminobutyric acid, hemoarginine, norleucine, N-
methylaminobutyric acid, naphthylalanine, phenylglycine, . alpha. -phenylproline, tert-ieucine, 4- aminocyclohexylalanine, N-
methyl-norleucine, 3 ,4-dehydroproling, N,N- dimethylaminoglycine, N-methylaminoglycine, 4-aminopiperidine-4-carboxylic
acid, 8-aminocapreic acid, trans-4-{zminomethyl}-cyclohexanecarboxylic acid, 2-, 3, and 4-(aminomethyl)- benzoic acid, -
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aminocyciopentanecarboxylic acid, 1- aminocyclopropanecarboxylic acld, and 2-benzyl-5~-aminopentanoic acid.

[0078] 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 molecuiar weight of less than 10,000 Daltans, less than 5,000 Daltons, or
less than 2,500 Deltons. The term "peptige” also includes compounds containing beth peptide and non-peptide components,
such as pseudopeptide or peptidomimetis residues or other non-amino acid components. Such compounds containing both
peptide and nen-peptide components may also be referred to as a "peptide analeg.”

[007€] As used herein, the termn "protein” includes compounds 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 residues. Proteins used in
methods of the invention include, but are rot limited to, amino acids, peptides, antibedies, antibody fragments, cytokines,
lipoproteins, or glycoproteins.

{0080} As used herein, the term "antibody” includes polyclonal antibodies, moenocional antibodies (including full length
antibodies which have an

immunoeglobulin Fe region), antibody compositions with polyepitopic specificity, multispecific antibodies (e.g.. bispecific
antibedies, diabedies, 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 Immunelogy, 8th Edition, Daniel P. Sties,
Abba L. Terr and Tristram G. Parsclw (eds), Appleton & Lange, Norwalk, Conn., 1984, page 71 and Chapter 6.

[G081] As used herein, the term "cytokine” refers to a secreted protein or active fragment or mutant thereof that madulates
the activity of cells of the immune system. Exampies of cytokines include, without limitation, interleukins, interferons,
chemokines, turnor necrosis factors, colony-stimulating factors for immune celf precursors, and the like.

[0082] As used herein, the term "lipoprotein” includes negatively charged compositions that comprise a core of hydrophobic
cholesteryl esters and triglycerde sumounded by a surface layer of amphipathic phospholipids with which free cholasterol and
apolipoproteins are assocfated. Lipoproteins may be characterized by their density (e.g. very-low-density lipoprotein (VLDL),
low-censity lipoprotein (LDL) and high density fipoprotein {(HDL)), which is determined by their size, the refative amounts of
lipid and protefn, Lipoproteins may also be characietized by the presence or absence of particular modifications {e.g.
axidization, acetylation, or gly cation).

[Q083] As used herein, the term "giycoprotein® includes glycosides which have one or more cligo- or pelysaccharides
covalently attached to a peptide or protein.

Exemplary glycoproteins can include, without limitation, immunoglobuling, members of the major histocompatibility complex,
collagens, mucins, glycoprotein lib/llla, glycoprotein-41 (gp41) and glycoprotein- 120 (gpl2), follicte-stimulating hormene,
alpha-fetoprotein, erythropoietin, transferrins, alkaline phosphatase, and lectins.

[0084] As used herein, the term "lipid” includes synthetic or naturally-oceurring compounds which are generally amphipathic
and biocompatible. Lipids typically comprise a hydrophilic component and a hydrophobic component. Exemplary lipids
include, but are not fimited 1o fatty acids, neutral fats, phosphatides, cholesterol, cholesterol esters, tiglycerides, glycolipids,
glycerolipids, glycerophosphelipids, sphingolipids, sterol lipids, prencl lipids, saccharolipids, polyketides, choline
glycerophosphalipid, ethanolamine glycerephesphelipid, phosphatidylinositol, phosphatidylglyceral, phesphatidylserine, lyso-
choline giycerophosphelipid, lyso- ethanctamine glycerophospholipid, phosphatidic acid, lvso-phosphatidic acid,
sphingomyelin, galactosylceramide, glucosyiceramide, sulfatide, free fatty acids, prostagiandins, triacylglycerol,
diacylglycerol, monoacylglyceroi, acyl-CoA, acylcamitine, oxysterci, ceramide, cardiolipin, sphingoid base- 1 ~phosphate,
shingosine, lyso-sphingomyelin,, gangliosides, plasmalogen, sulfatide, ceramide, low density lipoproteins (LDLs), very low
density lipoproteins (VLDLs), high density lipoproteins (HDLs), sphingoid base- 1 -phosphates or derivatives thereof.

[0085] As used herein, the term "carbohydrate” includes, but is not limited to, compeounds that contain oxygen, hydregen and
carbon atoms, typically {Chs0), wherein n is an integer. Exemplary carbohydrates include, but are not limited to,

mancsaccharides, disaccharides, polysaccharides, or oligosaccharides.

[0086] As used herein, the term "metabolite” includes any malecule used in metabolism, Mefabolites can be products,
substrates, or Intermediates in metabaolic processes. Included within this term are primary metabolites, secondary
metabolites, organic metabolites, or incrganic metabolites. Metabolites include, without limitation, amino acids, peptides,
acylcamitines, moncsaccharides, lipids and phospholipids, prostaglandins, hydroxyeicosatetraencic acids,

hydroxyoctadecadiencic acids, steroids, bile acids, and glycolipids and phaspholipids. Exemplary metabolites can be
sphingolipids, glycosphingolipids, sphingosine, ceramide, sphingomyelin, sphingosylphosphoryleholin, dihydrosphingosine,
phoshatidylcholine, phosphatidylinesitol, phosphatidylserine, lysophoshatidylcholme, lysophosphatidylinositel,
lysophosphatidylserine, plasmenylphoshatidylcholine, plasmanylphoshatidylcholine, proteinogenic amino acids, Aianing,
Aspartic acid, Glutamic acid, Phenylalanine, Glycine, Histidine, Leucine, isoleucine, Lysine, Methionine, Profine, Arginine,
Serine, Threcnine, Valine, Tryptophan, Tyrosine, asymmetrical dimethyl arginine, symmetrical dimethyl arginine, Glutamine,
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Asparagine, Nitrotyrosine, Hydroxypreline, Kynurenine, 3-Hydroxy kynurerine, non- proteinogenic amino acids, Omithine,
Citrulline, acylcarnitines, camitine, free camitine, acylcamitine, hydroxylacylcamitine, dicarbexylacylcamitines, reducing
monosaccharides, hexose, pentose, deoxyhexese, creatining, creatine, spermidine spemine, putrescine, dopamine,
serotonin, prostaglanding, hydoxyeicosatetragnecic acid, Hydroxyoctadecadienoic acid, ieukatrienes, thromboxanes, bile
acids, sterols, cholesterols, vitamins and cofactors, drugs, and drug metabolites.

[0087] In some embodiments of the invention, a sample may comprise one or more stabilizers for a ceil or an analyte such as
DNA, RNA, protein, andfor lipic, For example, a sample may comprise a DNA stabilizer, an R A stabilizer, and/or a protein
stabilizer. Stabilizers are well known in the art and include, for exarnple, DNAse inkibitors, R Ase inhibitors, and protease
inhibitors or equivalents thereof.

[0088] In some embodiments of the invention, profiles of at least one or more markers of a disease or condition are
cempared. This comparison can be guantitative or qualitative. Quantitative measuremnents can be taken using any of the
assays described herein. For example, sequencing, direct sequencing, random shotgun sequencing, Sanger dideoxy
termination sequencing, targeted sequencing, whole- genome sequencing, sequencing by hybridization, pyrosequencing,
capillary electrophoresis, gel electrophoresis, dupiex sequencing, cycle sequé'ncing. single-base extension sequencing,
solid-phase sequencing, high-throughput sequencing, massively parallel signature sequencing, emulsicn PCR, co-
amplification at lower denaturation temperature-PCR {COLD-PCR), sequencing by rewersible dye terminator, paired-end
sequancing, near-term sequencing, exonuclease sequencing, sequencing by figation, shert-read sequencing, single-molecule
sequencing, sequencing-by-synthesis, realtime sequencing, reverse-terminator sequencing, nancpere sequencing, 454
sequencing, Solexa Genome Analyzer sequencing, SOLID® sequencing, MS-PET sequencing, mass spectrometry, matrix
assisted laser desorplion/ionizationtime of flight (MALDI-TOF) mass spectrometry, electrospray ionization (ESI) mass
spectrometry, surfacs-enhanced laser deorptionfionization-time of flight (SELDI-TOF) mass spectrometry, quadrupole-time of
fiight (Q-TOF) mass spectrometry, aimospheric pressure photoionizaticn mass spectrometry (APPLMS), Fourisr transform
mass spectrometry (FTMS), matrix-assisted laser '

desorptionfionization-Fourier transform-ion cyclotron resonance {MALDIFT-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 combination thereof.

10088] Quantitative comparisons can include statistical analyses such as t-test, ANOVA, Krustal-Wallis, Wilcoxon, Mann-
Whitney, and odds ratio. Quantitative differences can include differences in the levels of markers between profiles or
diffierences In the numbers of markers present between profiles, and combinations thereof. Examples of levels of the markers
can be, without limitation, gene expression levels, nucleic acid levels, protein levels, lipid levels, and the like.

Qualitative differences can include, but are not limited to, activation and inactivation, protein degradation, nucleic acid
degradaticn, and covalent modifications.

[00%0] In certain embodiments of the invention, the profile Is a nucleic acid profile, a protein profile, a lipid profile, a
carbohydrate profile, 2 metabolite profile, or a combination thereof. The profile can be qualitatively or quantitatively
determined.

10091] A nucleic acid profile can be, without limitation, a genotypic profile, a single nucleotide polymorphism profile, a gene
mutation profile, a gene copy number profile, a DNA methylation profile, a DNA acetylation profile, & chromosome dosage
profile, a gene expression profile, ora combination thereof.

[0082] 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. Exemplary methods inglude, but are not limited to, polymerase chain reaction (PCR) analysis, sequencing
analysis, electrophoretic analysls, restriction fagment tength polymorphism {RFLP) analysis, Northermn blot analysis,
quantitative PCR, rewverse- transcriptase-PCR analysis (RT-PCR), aliele-specific cligonucleotide hybridization analysis,
comparative genomic hybrigization, heteroduplex mobility assay {HMA), single strand conformaticnal polymorphism (SSCP),
denaturing gradient gel electraphisis (DGGE), RNAase mismatch analysis, mass spectrometry, tandem mass spectrometry,
matrix assisted laser desorptionfionization-time of flight (MALDI-TOF) mass spectrometry, electrospray ionization (ESI) mass
speclrometry, surface- enhanced laser deorption/ionizationtime of flight (8ELDI-TOF) mass spectrometry, quadrupoie-time of
flight (Q-TOF) mass spectrometry, atmospheric pressure photoionization mass spectrometry (APPI-MS), Fourier transform
mass spectrometry (FTMS), matrix-assisted laser descrptionfionization-Feurer transform-ion cyclotron resonance (MALDI-
FT-ICR) mass spectrometry, secondary ion mass spectrometry (8IMS), surface plasmon rescnance, Southem blet analysis,
in situ hybridization, fluerescence in situ hybridization {FI1SH), chromogenic in situ hybridization (CISH),
immunchistechemistry {HC), microarray, comparative genomic 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 Ligation-megiated PCR (HELP) assay, radioactive acetate
fabeling assays, colorimetric DNA acetylation assay, chromatin immuneprecipitation combined with microarray (ChlP-on-
chip) assay, restriction landmark genomic scarning, Methylated DNA immunoprecipitation {MeDIP), molecular break light
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assay for DNA adenine methyliransferase acthvity, chromatographic separation, methylation-sensitive restriction enzyme
analysis, bisLifite-driven conmversion of non-methylated cytosine to uracil, co-amplification at lower denaturation temperature-
PCR (COLD-PCR), muitiplex PCR, methyl-binding PCR analysis, or a combination thereof.

[0093] 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 Jeast some consecutive nuclectides in at least part of a nucleic acid to be identified, including without
limitation at least part of an extension product or a vector insert. Exemplary sequencing techniques include targeted
sequencing, single molecule real-time sequencing, electron microscopy-based sequencing, transister-mediated sequencing,
direct sequancing, randem shotgun sequencing, Sanger didecxy termination sequencing, exon sequencing, whole-genome
sequencing, sequencing by

hybridization, pyrosequencing, capillary electrophoresis, gel slectrophoresis, duplex sequencing, cycle sequencing, single-
base extension sequencing, solid-phase sequencing, high-throughput sequencing, massively paraligl signature sequencing,
emulsion PCR, co-amplification at lower denaturation temperature-PCR (COLD- PCR), multiplex PCR, sequencing by
reversible dye terminator, paired-end seguencing, near-term sequencing, exonuclease sequencing, sequencing by ligation,
short-read sequencing, single-molecule seqguencing, seguencing-by-synthesis, realtime sequencing, reverse-terminator
seguencing, nanopore sequencing, 454 sequencing, Solexa Genome Analyzer sequencing, SOLID® sequencing, MS-PET
sequencing, mass spectrometry, and & combination thereof . In some embodiments, sequencing comprises an detecting the
sequencing product using an instrument, for example but not limited o an AB| PRISM® 377 DNA Sequencer, an ABI
PRISM® 310, 3100, 3100-Avant, 3730, or 3730x1 Genatic Analyzer, an ABI PRISM® 3700 DNA Analyzer, or an Applied
Biosysterns SOLID™ System (all from Applied Biosystems). a Genome Sequencer 20 System (Roche Applied Science), or
a mass spectrometer. In certain embodiments, sequencing comprises emulsion PGE. in certain embodiments, sequencing
comprises a high throughput sequencing technique, for example but not limited to, massively parallel signature sequencing
(MPSS).

[0094] In further embediments of the invertion, a protein profile can be a protein expression profile, a protein activation profile,
or a combination thereof. in some embodiments, a protein activation profile can comprise determining a phosphorylation
state, an ubiquitinaticn state, a myristoylation state, or a conformational state of the protein.

[0095] A protein profile can be detected by any methods known in the art for detecting protein expression levels, protein
phosphorylafion state, protein

ubiquitination state, protein myristoylation state, or protein conformational state. In some embodiments, a protein profile can
be determined by an immunohistocheristry assay, an enzyme-inked immunosorbent assay (ELISA), in situ hybridization,
chromatography, liquid chromatography, size exclusion chromatography, 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 deomptior/ionization-time of fiight
{SELDI TOF) mass spectrometry, quadrupole-time of fiight (Q-TOF) mass spectrometry, atmospheric pressure
photeichization mass spectrometry (APPMS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
desorption/ionization- Fourer transform-on cyclotron resonance (MALDI-FT-ICR) mass spectrometry, secondary ion mass
spectrometry (SIMS), radiofmmunoassays, microscopy, microfiuidic chip-based assays, surface plasmon resonance,
sequencing, Westem blotting assay, or a combination thereof.

[0096] In some embodiments of the invention, a lipid profile can be determined by chromatography, liquid chromatagraphy,
size exclusion chromatography, 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 (EST) mass specirometry, surface-enhanced laser decrption/icnization-time of flight
(SELDI- TOF) mass spectrometry, quadrupole-time of flight (Q-TOF) mass spectrometry, atmospheric pressure
photeionization mass spectrometry (APPRMS), Fourier transform mass spectrometry (FTMS), matrix-assisted laser
desomptionfionization- Fourier transform-ion cyclotron resonance {MALDLIFT-ICR) mass speclrometry, secondary ion mass
spectrometry (SIMS), radicimruncassays, microfiuidic chip- based assay, detection of flucrescence, detection of
chemiluminescence, or & combination therecf, Further methods for analyzing lipid content in a biclogical sample are known in
the art (See, e.g., Kang et al. {1992) Biochim. Biophys. Acta. 1128:267; Weylandt et al. {1896) Lipids 31 :977: J. Schiller et
al. (1999) Anal. Biochem. 267:46; Kang et al. (200%) Proc. Natl. Acad. Sci. USA 98:4050; Schiller et al. (2004) Prog. Lipid
Res. 43:498). One exemplary method of lipid analysis is to extract lipids from a biological sample (e.g. using chloroform-
methans! (2: 1, volivol} containing 0.005% butylated hydroxytoluene (BHT, as an anticxidant)), prepare fatty acid methyl
esters (e.g., using 14% BF3-methanel reagent), and quantify the fatty acid methyl esters (e.g., by HPLC, TLC, by gas
chromatography-mass spectroscopy using commerclaily available gas chromatographs, mass spectrometers, and/or
combination gas chromatograph/mass spectromsters). Fatty acid mass is determined by comparing areas of various
analyzed fatty acids to that of a fixed concentration of intemal standard.

[0097] In some embodiments of the invention, a carbohydrate profile can be defermined by chromatography, liguid
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chromatography, size exclusion
chromatography, high performance liquid chromatography (HPLC), gas

chromatography, mass spectrometry, tandem mass spectrometry, matrix assisted laser desorption/ionization-time of fiight
(MALDLTOF) mass spectrometry, electrospray jonization (ES!) mass spectrometry, surface-enhanced laser
deorptionfichization-time of flight (SELDITOF) mass spectrometry, quadrupole-time of fiight (Q-TOF) mass spectrometry,
atmaospheric pressure photoionization mass spectrometry (APPEMS), Fourier transform mass spectromatry (FTMS), matrix-
assisted laser desorptionfionization-Fourier transform-ion cyclotron resonance (MALDI-FT-ICR) mass spectrometry,
secondary ion mass spectrometry (SIMS), radicimmunoassays. microfluidic chip-based assay, detection of flucrescence,
detection of

chemiluminescence, or @ combination therec.

[0098] In some embediments of the invention, a matabolite profile can be determind by chromatography, liquid
chromatography, size exclusion chromatography, high performance liquid chromatography (HPLC), gas chromatography,
mass

spectrometry, tandem mass spectrometry, malrix assisted laser desomtion/ionization- time of flight (MALD-TOF) mass
spectrometry, electrospray ionization (ESI) mass spectrometry, surface-enhanced laser deorptionfionization-time of flight
(SELDI- TOF) mass spectrometry, quadrupole-time of fiight {Q-TOF) mass spectrometry, atmospheric pressure
photoionization mass spectrometry (APPMS), Faurier transform mass spectrometry (FTMS), matrix-assisted laser
desorptien/ionization- Fourier transform-ion cyclotron resonance (MALDIFT-ICR) mass spectrometry, secondary ion mass
spectrometry (SIMS), radicimmuncassays, microfiuidic chip- based assay, detection of flucrescence, detection of
chemiluminescence, or a combination therecf,

[0098] As used herein, the "difference” between different profiles detected by the methods of this irvention can refer to
difierent gene copy numbers, different DNA, RNA, protein, lipid, or carbohydrate expression levels, different DNA methylation
states, difierent DNA acetylation states, and different protein modification states. The difference can be a difference greater
than 1 fold. In some embodiments, the difference is a 1.05-fold, 1.1-fold, 1,2-40ld, 1.3-fold, 1.4-eld, 1.540ld, 2-old, 2.5- fold, 3-
foid, 4-fold, 5-fotd, 6-fold, 7-fold, 8-fld, 8-fold, or 10-feld difference. In some embodimants, the difference is any fold difference
between 1-10, 2-10, 5-10, 10-20, or 10-100 fold.

[0100] In some embodiments, the difference is differential gene expression (DGE), e.g. DGE of phagocytes vs. non-
phagocytes or »2n phagocytes vs. =2n phagocytes. DGE can be measured as X = lago(Yp) - logz(Yup). The DGE may be
amy number, provided that it is significantly different between the combination sample and the =2n phagocytes, non-
phagocytes, control cells, or repository of markers. For exampla, a 24fold increased in gene expression could be represented
as X = loga(¥p) - logz{YNp} = loga(Yp/Y NP) =loga(2) = 1, while a 2-fold decrease in gene expression could be represented

as X = logx(Yp) - loga(Yno) = loga{Y &Y np) =loga(l/2) = -1. Down- regulated genes have X < 0, while up-regulated genes have X
> (), See, e.g., Efron, J Am Stat Assoc 104: 10151028 (2002).

[0101] A general principle of assays to detect markers imeives preparing a sample or reaction mixiure that may contain the
marker {e.g., one or more of DNA, RNA, protein, polypeptide, carbohydrate, lipid, metabolite, and the like) and a probe under
appropriate conditions and for a time sufiicient 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.

[0102] For exampie, one method to conduct such an assay would involve anchering the marker or probe onte 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 embodiment of such a method, a sample from a subject, which is to be assayed for presence andfor
concentration of marker, can be anchored onto & camier or solid phase support. In another embodiment, the reverse situation
is possible, in which the probe can be anchored to a solid phase and 2 sample from a subject can be aliowed to react as an
unanchored componeant of the assay.

[0103] There are many established methods for anchoring assay compenents to a solid phase. These include, without
limitation, marker or probe molecules which are immobilized through conjugation of bictin and streptavidin. Such biotinylated
assay components can be prepared from bietin-NHS(N-hydroxy-succinimide) using techniques known in the art {&.4.,
biotinylation kit, Pierce Chemicals, Rockford, ILY, ard irnmobilized in the wells of streptavdin-coated 96 well plates {Pierce
Chemical). In certain embodiments, the surfaces with immobilized assay components can be prepared in advance and
stored.

[0104] Cther suitable carriers or solid phase supports for such assays include any material capable of binding the class of
molecuie to which the marker or probe belongs. Well known supports or carriers include, but are not limited {o, glass,
polystyrene, nyich, polypropylene, nylon, polyethylene, dextran, amylases, ratural and modified celluioses, polyacrylamides,
gabbros, and magnetite.
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[6105] In order to conduct assays with the above mentioned approaches, the non- immabilized component is added to the
solid phase upen which the second

compenent is anchored. After the reaction is complete, uncomplexed components may be removed (e.g., by washing) under
conditions such that any complexes formed will remain immobilized upen the solid phase. The detection of marker/probe
complexes anchored to the solid phase can be accomplished in 2 number of methods outlined herein.

[0108] In certain exemplary embodiments, 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 discussed herein and which
are weli-known to one skilled in the art.

[0107] It is also possible to directly detect marker/probe cbmplex formation without further manipulation or labeling of either
component {marker or probe}, for example by utilizing the technigue 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’ molecule is selected such that, upon exgitation
with incident light of appropriate wavelength, its emitted fluorescent energy will be absorbed by a fluorescent tabel on a
second 'acceptor molecule, which in tum is able to fluoresce due to the absorbed energy. Altemately, the 'donor’ protein
molecute may simply utilize the natural fluorescent energy of tryptophan residues. Labels are chosen that emit different
wavelengths of light, such that the "acceptor melecule label may be differentiated from that of the 'donor’. Since the efficiency
of energy transfer between the labels is related to the distance separzating the molecules, spatial relationships batween the
molecules can be assessed. In a situation in which binding occurs between the molecules, the flucrescent emission of the
‘acceptor’ molecule label in the assay should be maximal. An FET binding event can be conveniently measured through
standard fluorometric detectior: means well known in the art (e.g., using a

flucrimeter),

[0108] In another embodiment, determination of the ability of a probe to recognize a marker can be accomplished 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, 1891, Anal. Chem, 63:2338 2345 and Szabo et al, 1985, Curr.
Opin. Struct. Biol. 5:699 705). As used hereln, "BIA" or "surface plasmon resonance” is a technology for studying biospecific
interactions in real time, without fabeling any of the interactants (e.g., BlAcore). Changes in the mass at the binding surface
(indicative of a binding event} result in alterations of the refractive index of light near the surface (the optica! phenomenon of
surface plasmon resonance {SPR)), resulting in a detectable signal which can be used as an indication of real-time reactions
belween biotogical molecules.

[0108] Altematively, in anather embodiment, analogous diagnostic and prognostic agsays can be conducted with marker and
probe as solutes in a liquid phase. In such an assay, the complexed marker and probe are separated from uncomplexed
components by any of a number of standard technigues, including but rot fimited to: differential centrifugation,
chromataography, efectrophoresis and immunaprecipitation. in differential centrifugation, markeriprobe complexes may be
separated from uncomplexed assay components through a series of centrifugal steps, due to the different sedimentation
equilibriz of complexes based on their different sizes and densities (see, for example, Rivas and Minton {1993) Trends
Biochem. Sci. 18:284). Standard chromatographic techniques may also be utilized to separate complexed molecules from
uncomplexed ones. For example, gel filtration chromatography separates molecules based on size, and through the
utilization of an appropriate gel filiration resin in a column format, for example, the relatively larger complex may be separated
from the relatively smaller uncomplexed somponents. Similarly, the relatively different charge properties of the marker/probe
complex as compared to the uncomplexed components may be exploited to differentiate the complex from uncomplexed
compoenents, for example through the utilization of ion-exchange chromatography resins. Such resins and chromategraphic
techniques are well known to one skilled in the art (see, e.g., Meegaard (1998) J. Mol. Recognit. |1 :141; Hage and Tweed
(1897) J. Chromatogr. B. Biomed. Sci. Appl. 12:499). Gel

electrophoresis may alsc be employed to separate complexed assay components from unbound compenents (see, e.q.,
Ausubel et al, ed., Current Protocols in Molecular Biclogy, John Wiley & Sons, New York, 1987 1899). 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. Appropriate conditions to the particular assay and components thereof will be well known o one
skilled in the art.

[0110] In certain exemplary embodiments, the level of mRNA comesponding to the marker can be determined either by in situ
andfor by in vitro formats in a biclogical sample using methods known in the art. Many expression detection 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., Current Protocols in Molecular Biology, John
Wiley & Sons, New York 1887 1999). Additionally, large numbers of cells andfor 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
Chomezynski (1989, U.S. Patent No. 4,843,155),

[0111] Isolated mRNA can be used in hybridization or amplification assays that include, but are not limited to, Southern or
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Northem analyses, polymerase chain reaction analyses and probe amays. tn certain exemplary embodiments, a diagnostic
method for the detection of mMRNA levels involves contacting the isolated mRNA with a nucleic acid molecule (probe) that can
hybridize to the mRNA encedad by the gene being detected. The nucleic acid probe can be, for example, a full-length cONA,
or a portion thereof, such as an oligonuclectide 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. Hybridization of an mRNA with
the probe indicates that the marker in question is being expressed.

[0112] In one format, the mRNA is immobilized on a solid surface and tontacted with a probe, for exampie by running the
isclated mRNA on an agarose gel and transferring the mRNA from the gel to a membrane, such as nitrocellulose. In an
alternative format, the probels) are immobilized on a solid surface and the mRNA is contacted with the probe(s), for example,
in a gene chip array, A skilled artisan can readily adapt known mRNA detection methods for use in detecting the level of
mRNA encoded by the markers of the present invention.

[0113] An altemative method for determining the level of mRNA corresponding to a marker of the present invention in a
sample inwlves the process of nuclelc acid amplification, e.g., by RT-FCR (the expetimental embodiment set forth in U.S,

Patent Nos. 4,582,195 and 4,683,202), COLD-PCR (Li et al. (2008) Nat. Med. 14:579), ligase chain reaction (Barany, 1991,
Proc. Nail. Acad. Sci. USA. 88: 189), self sustained sequence replication (Guatelli et &, 1980, Proc. Natl, Acad. Sci. USA
87: 1874), transcriptional amplification system (Kwoh et al. (1989} Proc. Nati. Acad. Sci. USA 86: 1173), O- 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 methed, followed by the detection of the amplified molecules using techrigues well known to those of skill in the
art. These detection schemes are especially useful for the detection of nucleic acid melecules if such molecules are present
in very low numbers. As used herein, ampiification primers are defined as being a pair of nucleic acid molecules that can
annezl to 5 or 3' regions of a gene (plus and minus strands, respectively, or vice-versa) and contain a short region in
betwsen. in general, amplification primers are from about 10 to 30 nucleotides in jength and flank a region from about 50 {0
200 nucleotides in length. Under appropriate conditions and with appropriate reagents, such primers permit the amplification
of a nuclelc acid molecuis comprising the nucleotice sequence flanked by the primers. [0114] For in situ methods, mR A
does not need to be isolated from the sample {e.q., a bodily fuid {e.g., bieod cells)) prior to detection. In such methods, a cell
or tissue sample is prepared/processed using known histological methods. Tre sample is then immobilized on a support,
typically a glass slide, and then contacted with a probe tha‘t can hybridize to mRNA that encodes the marker.

[0115] As an altemative to making determinations based on the absolute expression leve! of the marker, determinations may
be based on the normalized expression levet of the marker. Expressicn levels are normalized 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 constitutive ly expressed. Suitable genes for normalization 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 scurce, ¢.9., to compare a combination sample from an individual
to a =2n phagocytic or & non- phagecytic blood cell from the indhidual.

[0118] In one embodiment of this invention, a protein or polypeplide corresponding to a marker is detected. In certain
embodiments, an agent for detecting a protein or polypeptide can be an antibody capable of binding to the polypeptide, such
as an antibody with 2 detectable label. As used herein, the term “labeled,” with regard to a probe or antibody, is intended to
encompass direct labeling 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 antibady by reacthity with another reagent that is directly labeled.
Examples of indirect labeling include detection of a primary antibody using & fluorescently labeled secondary antibody and
end-abealing of a DNA probe with biotin such that it can be detected with flucrescently labeled streptavdin. Antibodies can be
polyclonal or monsclomal. An intact antibody, or a fragment thereof {e.g., Fab or F(ab)2) can be used. In one format,
antibodies, or antibody fragments, can be used in methods such as Western blots or immuncfluorescence techniques to
detect the expressed proteins. In such uses, It Is generally preferable to immobitize either the antibody or proteing on a salid
support. Suitable solid phase supports or carmiers inciude any support capable of binding an antigen or an antibody. Well
known supparts or carrers include glass, polystyrens, polypropylene, polyethylene, dextran, nylen, amylases, natural and
modified celluloses,

polyactylamides, gabbros, magnetite and the Jike.

[0117] A variety of formats can be employed to deterrning whether a sampie contains a protein that binds to a given antibody.
Examples of such formats include, but are not limited to, competitive and nor-competitive immunoassay, enzyme
immunoassay (EIA), radicimmunoassay (RIA), antigen capture assays, two-antibody sandwich assays, Westem blot
analysis, enzyme linked immunoabsorbant assay (ELISA), a planar array, a colorimetric assay, a chernilurninescent assay,
a fluorescent assay, and the like. Immunocassays, including radioimmmuncassays and enzyme- linked immunoassays, are
useful in the methods of the present invention. A skilled artisan ¢an readily adapt known protein/antibedy detection methods
for use in determining whether cells {e.g., bodily fluid cells such as blood cells} express a marker of the present invention.
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[0118] Cne skilled in the art will know many other suitable carriers for binding antibody or antigen, and will be able to adapt
such support for use with the present invention. For example, protein isclated from cells (e.g., bodily fluid cells such as blood
celis) can be run an a polyacrylamide gel electrophoresis and immobilized onto a solid phase support such as nitrocellulose.
The suppert can then be washed with suitable buffers followed by treatment with the detectably labeled antibody. The solid
phase suppert can then be washed with the buffer a second time to remove unbound antibody. The amount of bound label on
the selid support can then be detected by conventional means.

[0119] In certain exemplary embodiments, assays are provided for diagnosis, prognosis, assessing the risk of developing a
disease, assessing the efficacy of & treatment, monitoring the progression or regression of a disease, and identifying a
compound capable of amefiorating or treating a disease. An exemplary method for these methods involves obtaining a bodily
fluid sample from a test subject and contacting the bodify fluid sample with a compound or an agent capable of deteeting one
or more of the markers of the disease or condition, e.g., marker nucleic acid (e.g., mR A, genomic DNA), marker peptide
(e.g., pelypeptide or pretein), marker lipid (e.g. , cholesteral), or marker metabolite (e.q. |, creatinine) such that the presence
of the marker is detected in the biciogical sample. In one embadiment, an agent for detecting marker mRNA or genomic DNA
is a labeled nucleic acid probe capable of hybridizing to marker mRNA or genormic DNA. The nucleic acid probe can be, for
example, a fulllength marker nucleic acid or & portion thereof. Other suitable probes for use in the diagnostic assays of the
invention are described herein.

[0120] As used herein, a compound capable of ameliorating or treating z 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 disease or condition, or eliminate the disease or condition.

[0121] The methods of the inventien can also be used to detect genetic alterations in a marker gene, thereby determining if a
subject with the altered gene is at risk for developing a disease and/or disorder associated with cancer and/or an infectious
agent, and/or one or more other disorders described herein characterized by misregulation in 2 marker protein activity or
nucleic acid expression, such as cancer. In certain embodiments, the methods include detecting, in a cell free bodily fiuid
sample from the subject, the presence or absence of a genetic alteration characterized by an slteration affecting the integrity
of a gene enceding a marker peptide and/or a marker gene. For example, such genetic alterations can be detected by
ascertaining the existence of at least one of. 1) a deletion of one or more nuclestides from one or more marker genes; 2 an
addition of one or more nucleotides to one or more marker genes; 3) a substitution of one or more nucleotides of one or more
marker genes, 4] a chromosomal rearrangement of one or more marker genes; 5) an alteration in the level of a messenger
RNA transcript of one or more marker genes; 6) aberrant modification of one or more marker genes, such as of the
methylation pattern of the genomic DNA; 7) the presence of a non-wild type splicing pattem of a messenger RNA transcript of
one or more marker genes; 8) a non-wild type level of a one or more marker proteins; 9) allefic loss of one or more marker
genes; and 10} Inappropriate post-translational modification of one or more marker proteins. As described herein, there are a
large number of assays known in the art which can be used for detecting alterations in one or more marker genes.

[0122] in certain embodiments, detection of the alteration involves the use of 2 probe/primer in a polymerase chain reaction
(PCR) (see, e.g., U.S. Patent Nos.

4,683,195, 4,683,202 and 5,854,033), such as real-time PCR, COLD-PCR (Li et al. (2008) Nat. Med. 14:579), anchor PCR,
recursive PCR or RACE PCR. or, alternatively, in a ligation chain reaction (LCR) (see, e.g., Landegran et al. (1988} Science
244 : 1077, Prodromou and Pearl (1992) Protein Eng. 5:827; and Nakazawa et ai. (1994) Proc. Natl. Acad. Sci. USA 81
'3€0), the latter of which can be particularly useful for detecting point mutations in a marker gene {see Abravaya et al. (1995)
Nucleic Acids Res. 23:675). This method can include the steps of colfecting a sample of cell free bodily fluid from a subject,
isolating nucleic acid {e.g., genomic, mRNA or both) from the sample, contacting the nucleic acid sample with one or more
primers which specifically hybridize to & marker gene under conditions such that hybridization and amplification of the marker
gene (if present) occurs, and detecting the presence or absence of an amplification product, or detecting the size of the
amplification product and comparing the length to a control sample. It is anticipated that PCR andfer LCR may be desirable
to use as a preliminary amplification step in conjunction with any of the technigues used for detecting mutations described
herein.

[0123] Altemative amplification metheds include: self sustained sequence replication (Guatelli et al, (1980) 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 6:1187), or any other nucleic acid amplification method, followed by the detection of the amplified
molecules using technigues well known to those of skil! 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. )

[0124] In an alternative embodiment, mutations in one or more marker genes from a sample can be identified by alterations in
restriction enzyme cleavage pattems. For example, sample and control DNA is isolated, optionally amplified, digested with
one or more restriction endonucieases, and fragment length sizes are determined by gel electrophoresis and compared.
Differences in fragment length sizes between sample and control DNA indicates mutations in the sample DNA. Moreover, the
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use of sequence specific ribozymes (see, for example, U.S. Pat. No. 5,498,531) can be used to score for the presence of
specific mutations by development or loss of a ribozyme cleavage site.

[0125] In other embodiments, genetic mutations in one or more of the markers descrived herein can be identified by
hybridizing a sample and control nucleic acids, e.g., DNA or RNA, te high density arrays containing hundreds or thousands
of oligonuclectides probes (Cronin et al. (1996) Human Mutation 7: 244; Kozal et al. {1996) Nature Medicine 2:753). For
example, genetic mutations in a marker nucleic acid can be identified in two dimensional arrays containing light-generated
DNA probes as described in Cronin, M. T. &t al. supra. Briefly, a first hybridization array of probes can be used to scan
through long stretches of DNA in 2 sample and control to identify base changes between the sequences by making linear
arrays of sequential overlapping probes. This step allows the identification of peint mutations. This step is followed by a
second hybridization array that aliows the characterization of specific mutations by using smaller, specialized probe arays
complementary to all variants or mutations detected. Each mutation array is composed of paraliel probe sets, one
complemeritary to the wild-type gene and the other complementary to the mutant gene.

T0126] In yet ancther smbodiment, any of & variety of sequencing reacticns known in the art can be used to directly sequence
a marker gene and detect mutations by cornparing the sequence of the sample marker gene with the comrespending wild-type
(control) sequence. Examples of sequencing reactions include those based on techniques developed by Maxam and Gilbert
((1977) Proc. Natl, Acad. Sci. USA 74:580) or Sanger ((1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also

contemplated that any of a variety of automated sequencing procedures can be utilized when performing the diagnostic
assays ((1995) Biotechnigques 19:448), including sequencing by mass spectrometry (see, e.g., PCT International Publication
No. WO 94/16101; Cohen et al. (1996) Adv. Chromatogr. 38: 127-162; and Grifim et al. (1993) Appl. Bicchem. Biotechnol. 38:
147).

{0127] Cther methods for detecting mutations in a marker gene inciude methods in which protection from cleavage agents is
used to detect mismatched bases in

R A/RNA or RNA/DNA heteroduplexes (Myers et al. (1985) Science 230: 1242). In general, the art technique of "mismatch
cleavage” starts by provding heteroduplexes formed by hybridizing (labeled) RNA or DNA containing the wild-type marker
sequence with potentially mutant RNA or DNA obtained from a tissue sampie. The double-stranded duplexes are treated with
an agent which cleaves single-strandad regions of the dupiex such as which will exist due to base pair mismatches between
the control and sample strands. For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated
with S 1 nuclease to enzymatically digesting the mismatched regions. in other embodiments, gither DNA/DNA or RNA/DNA
duplexes can be trezted with hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched regions.
After digestion of the mismatched regions, the resulting material is then separated by size on denaturing polyacrylamide gels
to determine the sits of mutation. See, for example, Cotton et al. (1988) Proc. Natl. Acad. Sci. USA 856:4397; Saleeha ef al.
{1992} Methods Enzymol. 217:286. In one embodiment, the control DNA or RNA can be labeled for detection.

[0128] In still another embodiment, the mismatch cleavage reaction employs one or more proteins that recognize
mismatched base pairs in double-stranded DNA {so called "DNA mismatch repair’ enzymes) in defined systems for detecting
and mapping point mutations in marker cDNAs cbtained from samples of cells. For exasmple, the mutY enzyme of E. coli
cleaves A at G/A mismatches and the thymidine DNA glycosylase fom Hela cells cleaves T at G/T mismatches (Hsu et al.
{1994) Carcinogenesis 15: 1657). According to an exemplary embodiment, a probe based on & marker sequence, e.g., a wild-
type marker sequence, is hybridized to a cDNA or other DNA proguct from a test cell(s). The duplex is treated with a DNA
mismatch repair enzyme, and the cleavage products, if any, can be detected from electrophoresis protocols or the like. See,
for example, U.S. Patent No. 5,459,039, [(128] In other embodiments, alterations in electrophoretic mobility will be used to
identify mutations in marker genes. For example, single strand conformation polymorphism (SSCP) may be used to detect
difierences in electrophoratic mobility between mutant and wild type nucleic acids (Orita et al. (1989) Proc. Natl, Acad. Sci.
USA 86:2766, see also Cotton {1993) Mutat. Res. 285: 125; and Hayashi (1992) Genet. Anal. Tech. Appl. 2:73). Single-
stranded DNA fragments of sample and control marker nucleic acids will be denatured and allowed o renature. The
secondary structure of single-strandad nucleic acids varies according to sequence, the resuiting alteration in electropharetic
mobility enables the detection of even a single base change. The DNA fragmeris may be labeled or detected with labeled
probes. The sensitivity of the assay may be enhanced by using RNA {rather than DNA), in which the secondary structure is
more sensitive to a change in seguence. In one embodiment, the subject methed utilizes heteroduplex analysis to separate
double stranded heteroduplex molecules on the basis of changes in electrophoretic mobility (Keer ef al. (1981) Trends

(3enst. 7:5).

[0130] In yet another embediment the movement of mutant or wild-type fragments in polyacrylamide gels containing a
gradient of denaturant is assayed using denaturing gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495).
When DGGE is used as the method of analysis, DNA will be modified to insure that it does not completely denature, for
example by adding a GC clamp of approximately 40 bp of high-melting GC-rich DNA by PCR. In a further embediment, a
temperature gradient is used in place of a denaturing gradient to identify differences in the mobility of control and sample DNA
{Rosenbaurn and Reissner (1987) Biophys. Chem. 265: 12753).
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[0131] Examples of other technigues for detecting point mutations include, but are not limited to, selective oligonucleotide
hybridization, selective amplification or selective primer extension. For example, cligonucigotide primers may be prepared in
which the known mutation is placed centrally and then hybridized to target DNA under conditions which permit hybridization
only if a perfect match is found (Saiki et al. (1986) Nature 324 163; Saiki et al. (1989) Proc. Natl. Acad. Sci. USA 86:6230).
Such ellele specific oligonucleotides are hybridized to PCR amplified target DNA or & number of different mutations when the
oligonuclestides are attached to the hybridizing membrane and hybridized with labeled target DNA.

[0132] Altematively, allele specific amplification technology which depends on selective PCR amplification may be used in
conjunction with the Instant invention. Oligonuclectides used as primers for specific amplification may carmry the mutation of
interest in the center of the molecule (so that ampiification depends on differential hybridization) (Gibbs et al. (1982) Nucl.
Acids Res. 17:2437) or at the extreme 3’ end of one primer where, under appropriate conditions, mismatch can prevent, or
reduce polymerase extension (Prossner (1983) Tibtech 11 :238). In addition it may be desirable {o introduce a hovel
restriction site in the region of the mutation to create cleavage-based detection (Gasparini et al. (1982) Mol. Cell Probes 6: 1).
It is anticipated that in certain embodiments amplification may also be performed using Taq ligase for amplificaticn (Barany
{(1891) Proc. Natl. Acad. Sci. USA 88: 189). In such cases, ligation will ocour only i there is a perfect match at the 3' end of
the & sequence making it possible to detect the presence of a known mutaticn at & specific site by locking for the presence
or absence of ampiification.

[3133] In some embodiments, this invention provides a method for identifying one or more markers of a disease or condttion
camprising: &) determining a first profile of analytes from a sample comprising a cell-free bodily fiuid frem 2 subject having
said disease or cendition and a population of phagocytic cells, or a population of >2n phagocytic cells, from & subject having
said disease or condition; determining a second profile of analytes from a population of =2n phagocytic cells, or a population
of non-phagocytic cells, from the subject having said disease or condition; identifying a 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)
determining a third profile of aralytes from a sample comprising a cell-free bodily fluid from a sibject having said disease or
condition and & population of phagocytic cells, or a population of >2n phagocytic cells, from a control subject not having said
disease or condition; determining & fourth profile of analytes from a population of =2n phagocytic cells, or a population of non-
phagocytic cells, from the control subject not having said disease or condition; identifying a 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 set of difierences identified in a) relative to the set of differences identified in
b), the identified analytes in ¢) being markers of said disease or conditicn, In some embodiments, this imention provides a
method for identifying one or more markers of a disease or condition comprising; a) determining a first profile of anaiytes from
a sample comprising a cell-free bodily fluid from a subject having said disease or condition and a population of phagocytic
cells, or a population of >2n phagocytic cells, from a subject having said disease or condition; b} comparing the first profile to
a second profile derfved from a repository of analytes from a contral subject not having said disease or condition; ¢} identifying
a set of differences between the first and second profiles, wherein the set of differences is specific to the first profile relative to
the second profile; and d) identifying one or more analytes specific to the set of diffierences, the identified analytes being
markers of said disease or condition. In further embodiments, the method further comprises: &) obtaining a fifth profile of
analytes from cells or tissues affected by said disease or condition in the subject having sald disease or condition; obtaining
a sixth profile of analytes from celis or tissues not affected by said disease or condition in the subject having said disease or
condition; identifying a set of differences between the fith and sixth profiles, wherein the set of difierences is specific to the
fifth profile refative ta the sixth profile; and 7) identifying at least one of the one or more markers of ¢) present in the set of
differences identified in d). In some embodiments, this Invention provides @ methad for identifying one or more markers that
may be used in the treatment of a disease or condition. For example, a marker (e.g., protein or gene) identified by a method
of the invention may be used as a molecular target for a therapeutic agent. A marker identified by a method of the invention
alsc may be used in any of the other methods of the inventicn, e.g., for monitaring the progression or regression of a disease
ar condition. In certain embodiments, the one or more markers identified by the methods of this invention may hawe
therapeutic potential. For example, if a marker is identified as being up-~regulated (or down-regulated) in circulating diseased
cells from a subject having a disease or condition , & compound or an agent that is capable of down-regulating {up-regulating)
said marker may be useful in treating said disease or condition. Similarly, a gene/proteinlipid/carbohydrate expression
profile, a single nucleotide polymorphism profile, 2 gene mutation profile, a gene copy number profile, a DNA methylation
profile, a DNA acetylation profile, a chromosome dosage profile, a gene expression profile, or & combination thereof may be
useful in these embodiments.

[0134] An exemplary methed for detecting the presence or absence of an analyte (e.g., DNA, RNA, protein, polypeptide,
carbohydrate, lipid or the like} corresponding to a marker of the invention in a biological sample Imvolves obtaining a bodily
fiuid sample (e.g., biced) from a test subject and contacting the bodily fluid sample with a compound or an agent capable of
detecting one or mare markers. Detection methods described herein can be used to detect one or more markers in a
biclogical sample in vitro as well as in vivo. For example, in vitro techniques for detection of mRNA inciude Northemn
hybridizations and in situ hybridizations. In vitro techniques for detection of a polypeptide corresponding to a marker of the
invention include enzyme linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations and
immunofluorescence. In vitro techniques for detection of genomic DNA include Southern hybridizations. Furthermore, in vivo
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techniques for detection of a polypeptide comesponding to a marker of the invention include introducing into a subject a
Jabeled antibody directed against the polypeptide. For example, the antibody can be labeled with a radicactive marker whose
presence and location in a subject can be detected by standard imaging techniques. Because each marker is alsc an
analyte, any method described herein to detect the presence or absence of & marker can also be used to detect the
presence or absence of an analyte.

[0135] The marker that is useful in the methods of the imvention can include any mutation in any one of the abowve-identified
markers, Mytation sites and sequences can be identified, for example, by databases or repositaries of such information, e.g.,
The Human Gene Mutation Database (www.hgrnd.cf ac.uk), the Single Nucleotide Polymarphism Database (dbSNP,
www.ncbi.nlm.nih.goviprojects/SNP), and the Online Merdelian Inheritance in Man (OMIM} website

fwww.nebi.nlm.nih.gowomir). [0136] A marker that is useful in the methods of the invention can include any marker that is
known to be associated with a disease or condition. Markers that can be used in this invention can be any marker that has
boen well-characterized as associated with a specific disease or condition, or any markers that have bee identified by the
methods of this invention.

[0137] In some embodiments, the markers comprise at least one gene selected from the group consisting of AKTZ2, BAK1,
EGFR, ERBBZ, ETS2, FOS, JUN, MAP2K1 , MMP2, PDGFB, RBJ, SERPINB2, SNCG, and SPP1. In some embodiments,
the one or more markers comprise at least one gene selected from the group consisting of AKT1, AKTZ, BAKZ, CDC25A,
E2F1, EGFR, ERBB2, FOS, JUN, MAP2K1, MMP2, NFKB1, PDGFB, PIK3R1, PNN, RBI, SERPINB2, SERPINBS, SNCG,
SPP1, TERT, TIMP3, and TP53. In some embodiments, the one or more markers comprise at least one gene selected from
the group consisting of CASPB, CASPY, COL18A1, ETSZ, HTATIP2, MMPY, SRC, and TWIST1. In some embodiments, the
one ar more markers comprise at least one gene selected from the group consisting of AKTY, APAF1, ATM, CDC25A,
CDKN1A, ETS2, FOS, IL8, [TGA4, ITGAS, ITGAV, JUN, MAP2K1 , NFKBIA, PLAU, PLAUR, RAF1, SERPINB2Z, 8YK,
TIMP1, TNF, INFRSF10B, and TNFRSF1A. In some embodiments, the markers comprise at least one gene selected from
the group consisting of ACP2, AK2, AKT3, ARLSEB, ATP2B3, BGN, BRAF, BTG2, CAMKKZ, CAPG, CAPN12, CPLX2,
DENNDSA, DNA2, FAM104A, FNIP1, GFRA4, GLUD1, GNAQ, GP1BB,

HNRPLL, HOXAZ, HPS3, INPP4A, ITGAV, KLHL23, LANCLZ, LYPDS,

MAPKAPKZ, MEF2A (includes, EG:4205), MEF2C, NVL, PCYT1A, PGLYRP4, PLODM, PPP1CB, PRKAB2, PROSY,
PTPRE, RASA4 (includes,EG: 10158),

RBMS2, RBPJ, STATE8, THES1, TRIB1, TRIM2, TSPANSG, and ZDHHC21. In some embediments, the markers comprise at
least one gene selected from the group consisting of B4GALTS, BOP1, CCL2, CCL3, CCL3L1Y, CCRLZ, CD83, CLECAG,
CLIC4, CTSC, CTSO, CXCL1D, FCGR3A, FPR3, HBAT, HBB, LRMP,

MAP4LC3B2, MS4A4A, MSRI, MYADML, NIDI, PF4, PION, RNF217, SAMDAL, SERPINGT, and SPARC. In some
embodiments, the markers comprise at least one gene selected from the group consisting of ACOTS, AMPD2, ARHGAP1S,
BATF2, C3AR1, Chorfd1, CCL3, CCL3L1, CD83, CHST11, CHSY1, CLECAG, CTSZ, Cxorf21, CYTH4, CYTIP, DLEUZ,
DNAJA1, DOCKS, DAL, DUSPS, EPSTI, ERE, F2RL1, FYB, GABRB2, GBPS, GLRX, GNB4, ICAM1, IFI35, IFIH1,

IFNAR2, IL1R1, IRF1, ITGAS, LAP3, LAPTMS, LCP2, MAP1LC3B,

MAP1LC3B2, MICALZ, MTIDP, MT1JP, MT1M, MT2A, MYADML, NEK6, NINJ2, NNMT, NT5C3L, NUB1, PDE4B, PLOD1,
PML, PRKCE, PSMBY, RCN3, RGS4, RNASES, RTP4, SAMDAL, SELIL, SERPINGT, SETX SIGLEC10, SKIL., SLC7AT,
SNORAZ21, SP100, SP110, SP140, SSFA2, STAT?, 8TK17B, STK3, TDRD7, TMCCI, TMPRSS11E2, TNFRSFIB, TPMI,
TRIM21, TXNDC4, UBE2LG, UBE2W, USP18, VAV, WARS, WIPFI, and WIPH. In some embodiments, the markers
comprise at least one gene selected from the group censisting of ADAR, ADM, ALAS 1, ANKRDZz, ARMGAP27, B3GNTS,
BCL10, C120rf35, C150rf28, C20r59, CD177, CEACAM1, CPEB2, DDXS8, F2RL1, GDPD3, GNAI3,

HISTZH3A, HIST2H3D, HIST2H4A, HMGCR, HSPAB, HSPC158, IL4R, IMPAZ, KPNB1, KREMEN1, KRT23, LDLR,
LOC100130004, LTB4R, MAEA, MARK2, MBOAT2, MPZL3, N4BP1, NBEALZ, NMI, NPEPPS, PARP14, PGM2, PPIF, PXN,
RALBP1, ROD1, RPSEKA1, 81 OOR, SERTADZ, SL.COAT, SLPI, SP110, SPINT1, $T14, TBC1D3, TNFRSFS, TRIM21,
UPF1, VPS24, ZBTB34, and ZNF258.

[0138] In some embodiments, the markers comprise at least one biomarker selected from the group consisting of ACTN4,
BCO20163, CMIP, CNN2, EDNRB, GPM6B, KIT, MGC40222, NAMPT, PRAME, RPL18, RPL21, RPS15, TMEMS0, TRIB2,
TTC3, and VDACT. In one embodiment, the markers are ACTN4, BC020183, CMIP, CNN2, EDNRB, GPMGB, KIT,
MGC40222, NAMPT, PRAME, RPL18, RPL21, RPS$15, TMEMBO, TRIB2, TTC3, and VDAC1. These markers are useful in the
diagnesis, prognosis, or monitering of mefanoma, or diseriminating between different types of skin lesions, for example,
melanoma and naev {See, e.g., Wachsman et al, "Nonimvasive genomic detection of melanoma,” BrJ Cermatol. 2011

Apr;164(4): 797-8086).
[0139] In some embodiments, the marker that is useful in the methods of the invention for prenatal or pregnancy-related
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diseases or conditions include those discicsed in, for example, United States Patents 7,655,399, 7,651,838, 6,660,477,
6,172,198, 5,504,837, 5,514,598, 6,258,540, 6,664,056, 7,235,359, and 7,645,576, United States Patent Application
Publications 20090162842, 20090155776,

20070207466, 20080019278, 20040086864, 20020045176, 20010051341,
20020192642, 20040009518, 20040203037, 20050282185, 20060252071,
20070275402, 20080153080, 20090170102, 20080061425, 20020045176,
20040137452, 20050164241, 20060019278, 20080252068, 20060252071,
20060257901, 20070141625, 20070218469, 20070275402, 20090155778,

20080162842, 20020170102, 20090317797, 20100120056, 20100120076, and 20100137263 and Intemational Patent
Application Publications WO/2006/026020, WO/2002/068685, WQ/2005/141 626, WO/2009/055487, WO/2008/001392, and
WO/2008/014516.

[0140] In some embodiments, the marker that is useful in the methods of the imention for neurological or neuropsychiatric
diseases or conditions include those disciosed in, for example in United States Patents 7,723,117, 6,867,238, United States
Patent Application Publications 20060115854, 20060115855, 20060156283,

20060234301, 20080259950, 20060259991, 20070162983, 20070264197,
20080026405, 20080038730, 20080051334, 20080152589, 20080220013,
20080261226, 20080269103, 20080286263, 20090041862, 20090239241,
20090275046, 20090318354, 20090324611, 20100009352, 20100021929,
20106028356, 20100055722, 20100062463, 20100075881, 201 00105623,
20100124756, 20100150486, 20100167937, 20100169988, 20100167320,
20100112587, 20100088708, 20100068705, 20100009358, 20050305265,
20100124746, 20100092083, 20070148661, 20070141625, 201 00120050,
20090155230, 20080274709, Intemational Patent Application Publications
WO/2004/040016, WO/2004/071269, WO/2005/033341, WO/2005/052502,
WO/2005/103712, WO/2005/114222, WO/2006/020269, WO/2006/048778,
WO/2008/050475, WO/2008/061609, WO/2006/105807, WO/2006/133423,
WO/2006/134390, WO/2007/098585, WO/2007/119179, WO/2008/010650,
WO 2008/014314, WC/2008/028257, WO/2008/046509, WO/2008/046510,
WO/2008/046511, WO/2008/046512, WO/2008/063369, W 0/2008/085035,
WO/2008/095261, WO/2008/ 100596, WO/2008/120684, WO/2008/125651,
WO/2008/127317, WO/2008/1324684, WO/2009/000520, WQ/2000/001392,

WO/2009/088591, WO/2009/074331, WO/2009/100131, WO/2010/005750, WO/2010/011508, WO/2010/019553,
W0/2010/059242, WO/2010/061283, WO/2010/053009, WO/2010/086000, WO/2009/121152, WO/2009/121951,
WO/2008/097450, WO/2009/092382, WO/2009/075579, WC/2009/058188, WO/2009/053523, WO/2009/034470,
WO/2009/032722, WO/2000/014838, W0/2009/003142, WO/2010/041046, WO/2007/131248, WQ/2008/003826, and
WO/2009/07556.

[0141]) In some embodiments, the marker that is useful in the methods of the invention for cardiovascular diseases or
conditions include those disclosed in, for example in United States Patents 7,670,769, 7,445,886, 7,432,107, 7,157,235, and
7,009,038, United States Patent Application Publications 20100167320,

20100112587, 20100098705, 20100068708, 20100008356, 20080305265,
20100124746, 20100092883, 20070148661, 20070141625, 20100120050,

20080155230, and 20090274709, and Intemational Patent Application Publications WO/2009/121152, WO/2000/121951,
WO/2009/087450, WO/2006/092382, WO/2009/075579, WO/2008/058168, WO/2008/053523, WO/2009/034470,
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WO/2009/032722, WO/2009/014639, WO/2009/003142, WO/2010/041048, WO/2007/ 131345, WOC/2008/003826, and
WQO/2009/075566.

[0142] In some embodiments, the marker that is useful in the methods of the invention for kidney-associated diseases or
conditions include those disclosed in, for example in United States Patents 7,488,584, 7,458,280, 7,294,465, and 7,662,578,
United States Patent Application Publications 20100143951, 20100124748, 20100120058, 20100120041, 20100081142,
20090155230, and 20000239242, Intemational Patent Application Fublications W(/2010/059998, W0/2010/054389,
WO/2010/048347, WO/2010/048497, WO/2010/054167, WO/2010/048346, WO/2010/046137, WO/2010/025434,
WO/2010/018185, WO/2010/012306, WO/2009/122387, W0/2000/083950, WO/2000/080780, WO/2008/060035,
WO/2009/059259, WO/2008/154238, WO/2008/089936, WO/2008/084331, WO/I2008/042012, WO/2007/131345,
WO/2005/012007, WO/2004/024008, W0/2003/019183, WO/2007/112998, WO/2007/082733, WO/2006/073841,
WO/2010/068686, WO/2010/022210, and WO/2009/127644. [0143] In some embodiments, the marker that is useful in the
methods of the imention for autoirrmune or immune -felated diseases or conditions inciude those disclosed in, for example
7,604,848, 7,670,764, 6,986,995, and 6,531,330, United States Patent Apolication Publication 20070141625, 20000263474,
20100075891, 20100104579, 20100105088, 20100131286, 20090176217, 20090202469,

20020119118, 20090258025, 20100137383, 20100120623, 20090318382,
20080196927, 20090023166, 20080227709, 20080038402, 20080026378,
20070224638, 20070218519, 20060210362, 20050266432, 20050164233,

20050130245, 20090130683, 20090110667, 20090054321, 200900231686, and 20080274118, and nternational Patent
Application Publication WO/2009/043848, WO/2010/053587, WO/2010/046503, WO/2010/039714, WO/2009/100342,

WO/2008/053537, WOI2009/017444, WOJ2008/156867, WO/2008/147938,
WO/2008/129298, WO/2008/137835, WO/2008/082519, WO/2008/064336,
WO/2008/043782, WO/2008/043725, WO/2007/047907, WO/2008/128117,
WO/2008/114661, WOf2006/020899, WO/2005/114222, WO/2005/007838,
WO/2004/076639, WO/2004/050704, and WO/2001/014881.

[0144] The present invention also provides kits that comprise marker detection agents that detect at ieast one or more of the
markars identified by the methods of this inverition. This present invention also provides methods of treating or preventing a
disease or condition in a subject comprising administering to said subject an agent that medulates the activity or expression
or distupts the function of at least one or more of the markers identified by the methods of this invention.

[0145] It is to be understood that the embodiments of the present invention which have been described are merely ilustrative
of some of the applications of the principles of the prasent invention. Numerous medifications may be made by those skilled
in the art based upon the teachings presented herein without departing from the true spirit and scope of the imvention.

10148) The follewing examples are set forth as being representative of the present invention. These examples are not to be
construed as limiting the scope of the invention as these and other equivalent embodiments wilt be apparent in view of the
present disclosure and accompanying claims.

Examples

Representative Method | for the Separation of Phagoeytic Cells with DNA Content of 2n frarn Non-Phagocytic Cells and the
Analysis of Expression Profiles '

[0147] 1. Separate blocd sample inte plasma and buffy coat including WBC sarnple, Coat plates to receive WBC sample with
avidin.

[0148] 2. Add bictinylated antibody te non-phagoeytic blood cell (e.g., T cells) to the wells, incubate for 30 min at RT, wash
wells.

[0148] 3. Add magnetic beads.
[0150] 4. Add WBC bioed sample.
[0151] 5. Incubate at 37 °C (30 minutes - 1 hour).

10152] 6. Following phagecytasis of beads by phagocytie cells and binding of avidin-biotin-antibody to non-phagocytic cells,
place plate on top of rmagnet and wash {the phagecytic cells that internalized the magnetic beads and the non-phagocytic
cells bound to the antibody will stay; ail other cells will be washed away).
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[0153] 7. Remove magnet and collect phagocytic cells and separate into phagocytic cells with DNA equal to 2n and DNA
greater than 2n. Non-phagocytes and phagocytes having DNA equal to 2n are referred to as cells having DNA equal to 2n.
EXAMPLE 2
Representative Method il for the Separation of Phagocytic Cells from Non- Phagocytic Cells
[0154] 1. Separate blood sample inte plasma and buffy coat including WBC sample.
[0153] 2. Cytespin WBC on glags slides. [0156] 3. Fix cells in acetone/methano! (-20 °C for 8 minutes).

[0157] 4. Stain with hematoxylin and eocsin stain and anti-T cell antibody.

[158] 5. Isolate T ceils (non-phagocytic) and macrephages (phagocytic) using laser capture microscopy {LCM). Separate
into phagocytic celis with DNA equal to 2n and DNA greater than 2n. Non-phagocytes and phagocytes having DNA equal to
2n are referred to as cells having DNA equal to 2n.

EXAMPLE 3
Representative Method Il for the Separation of Phagocytic Cells fom Non- Phagocytic Cells
[0159] 1. Separate plasma from whole blood.

[0180] 2. Use magnetic antibody-conjugated beads to isolate non-phegocytic (e.g., T cells) and phagocytic cells {e.g.,
neutrophils andfor macrophages and/or monacytes) from whole blood. Separate into phagocytic cells with DNA equal fo 2n
and DNA greater than 2n. Nen-phagocytes and phagocytes having DNA equal to 2n are referred to as cells having DNA equal
to 2n.

EXAMPLE 4

Representative Method [V for the Separation of Phagocytic Cells from Non- Phagocytic Cells and the Analysis of Expression
Profiles

[161] 1. Separate blood sample into plasma and buffy coat including WBC sample. Stein WBC with Auorescent antibodies
specific against a particular cell subpopulation (e.g., neutrophils, macrophages, monocytes, T cells and the like) and a DNA
stain, {e.g., Hoechst 33342, Propidium icdide).

[0182] 2. Bort the cells (e.g., by FACS).
EXAMPLE 5

Representative Method for the Analysis of Expression Profiles [0163] 1. Create a combination sample by combining two or
more cifierent components sefected from: a cell-free bodily fiuid isolated from a subject, phagocytic cells isolated from the
subject, >2r phagocytic cells isolated from the subject, circulating vesicles isolated from the subject, and circulating
diseased cells isolated from the subject.

[¢164] 2. Isolate RNA from the combination sample and from a control sample with a component selected from: =2n
phagecytic cells isolated from the subject, non- phagocytic cells isolated from the subject, and control cells isolated from the
subject. Prepare cONA or cRNA and use to differentiate genetic profiles {e.g., & cancer gene amay) between the combination
sample and the control sample.

[0185] 3. Isolate DNA from the combination sample and from the contral sample. Run DNA arrays and compare the profiles
obtained from the combination sample and the contrel sample.

[0166] 4. Isolate protein from the combination sample and from the control sample. Run Westem blots using antibodies to
known proteins overexpressed by human tumors (e.g., PSA and PSMA in prostate cancer; CEA in colon cancer: and CA125
in ovarian cancer), and compare the profiles obtained from the combination sample and the control sample.

[0167] 5. Isclate lipids from the combination sample and from the control sample. Compare quantity and quality of tipids, for
example using HPLC, between the combinaticn sample and the control sample.

EXAMPLE 6

[0168] A fraction of pregnancies are complicated by the presence of genetic abrormalities in the fetus, and considerable
clinical interest has focused on development of assays to be able to detect and characterize these abnormalities, Amang the
most common problems is the presence of chromesomal aneuploidies in which one or more of the chromosomes is present
at other than the normal abundance. The incidence of aneuploidies increase in frequency with matemal age 2nd encompass
potentially viable pregnancies with deviations from diploid number of chromosomes 13, 18 and 21, or abnomal numbets of X
chromaosomes in gither male or female fetuses. Detection of these aneuploid conditions can ocour by direct analysis of fetal
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cells collected by amniocentesis or chorionis vllus sampling (CVS) and using traditional cytogenetic karyatyping or array
comparative genoma hybridization (CGH), guantitative PCR ( gPCR) or sequencing of fetal genomic DNA, but these
approaches camy a risk of fetal or matemal morbidity and miscarriage as a conseguence of the trauma of cell collection.
Additionally, these invasive cell collection procedures are only effective when applied late in the first trimester of pregnancies,
and earlier genotyping is preferred to enable garlier and better decisions on at risk pregnancies.

[0168] In order to avcid the morbidity risks of invasive testing, non-invagive procedures have been developed to detect fetal
aneuploidies by analyzing the sequence compesition of degraded genomic fetal DNA present at low lewvels in maternal blood,
alsc known as circulating cell-free fetal DNA (ceff DNA). However, these procedures rely on the exclusion of intact maternal
genomic DNA from cellular components of blood to increase the observable signais that the procedures rely upon. By
contrast, other methods use purely celiular fractions, but these methods may have high levets of matermal cell contamination
(Bianchi et al., Proc Natl Acad Sci USA, 87(9)13279-3283 (1890); Bianchil et al., Am J Hum Genet. 61(4)1822-829 (1897))

{017C] In contrast to the metheds mentioned above, and as procf-of-principle of the methods of the invention, an exemplary
method was developed that harmesses the power of procedures reliant on cff DNA and procedures reliant on cellular fractions
alone. Here, the approach explicitly includes a cedl-free bodily fluid and phagosytic blocd cells expected to contain fetal
genomic markers scavenged by phagocytosis of fetal cells in the placenta and other compartments. Evidence of fetal DNA
existing in a matemnal sample is provided by the presence of patemal markers, which are DNA seguences that do not existin
the mother and are novel when comparing a strictly matemal DNA sample 1o a combinatien sample of maternal and fetal
DNA. In practice, paternal markers may be seer: by DNA sequencing analyses in selected segments of the human genome
which contain pelymorphic sites. Polymorphic sites are often single nucleotide polymerphisms (SNPs), and distinguish
alleles. Markers of this type are informative when the mother is homozygous for a SNP sequence and the father has a variant
SNP passed to the fetus. For example, if the mother camies AJA nucleotides at a particular SNP location, and the father
carries G/G nuclectides at that same SNP location, the G allele of the SNIP will be found at a propertion indicating the relative
amount of fetal DNA in a sampie. Using sequencing techniques, the proportion of fetal material may be calculated by
comparing the number of "A” bearing melecules (the matemai-derived rmaterial) to the number of "G" molecules (the fetal-
derived material). Exemplary agsays for calculating fetal DNA content in a sample using this rationale are described in, for
example, Chiu et al, Proc Natl Acad Sci USA 105:20458-83 (2008); Ehrich et al, Am J Obstet Gynecol 204:205 e201-211
{2011); and Sehnert et al, Clin Chem 57:1042-8 {2011), each of which is herein incorporated by reference in its entirety.
Calculation of fetai DNA content is accurate, as exemplified by Tynan et al. (J Mol Diagn 13(4):382-9

{2011) ) in a study indicating that the confidence level of comectly detecting the presence of fetal DNA in 2 combination
sample with 6 or more informative SNPs was greater than 99.9%. Where the mother is homozygous, the fetal fraction is seen
directly as the variant fraction, while if the mother is heterozygous the fetal allelic fraction is added to the maternal, and may
distort the observed ratio if the fetus is homozygous. These cases undoubtedly exist in the data shown, but have not been
analyzed to simplify the analysis.

[0171} To produce an unbiased panel of potentially informative SNPs, eriteria were selected such that all populations should
carry the reference and alternative SNPs in similar proportions and the minor aliele frequency (MAF) should be greater than
40%. Catalogs of SNPs having these qualities are commercially available {Durbin et al, Nature 467(7319):1061-1073 (2010)
and McVean et al, Nature 491 :56-65

(2012) ). MAFs are the frequencies at which the least common aliele for a given gene oceurs in a population. MAFs of greater
than 40% were targetad to increase the Ikelincod of finding heterozygotes in the fetal fraction, while at the same time having
abundant homozygotes in the materal fraction, thus increasing the likelihood of finding informative SNPs. An initial set of
167 markers was chosen for analysis. Based on previous anelyses, for any mother-fetus combination sample (e.g., a cell
free bodily fiid in combination with phagocytes), 10-20% of the panel SNPs would be expected to be informative, PCR
primers were designed that contained the 167 SNP markers and were of a small enough size (80-120 bp) so that the
prabability of mplification from partially degraded DNA wouid be greatest. The list of SNPs and their genomic references and
the primer sequences used to amplify them are provided in Table 1.

Table 1 : SNPs and genomic references
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Target

Interval

'

Loft Primer With Tax

Right Primee With Tag

293743
6.G.A

chrs:313
25718

3132872
3

ACACTGACGACATGGTICTACAA
AAGAAAGOTATCATCTGAAGTT

TACGGTAGCAGAGACTIGGTCTT
AGAACTACTTACTTTTACTTATTA
GGA

694663
4A.G

<hr7:750
93092

7909310
-

ACACTGACGACATGGTICTACAG
GATTTTAAAATGAAAMTTGAAGA
AGTA

TACGOTAGCAGAGACTTGGTCTT
GTTGTICTTTGGTCTGTAAAAT

rs106092
ATC

chrig:72
2398~
722408

ACACTGACGACATGGTTCTACATT
AGTACCAGAACCACTGC

TACGGTAGCAGAGACTIGGTCTA
TTTACCTGATTTTAATCATCAGAT

rel17348
33.AG

A0
108065~
1011080
75

ACACTGACGACATGGTTCTACAA
CAGGTATICATCATTICACTC

TACGGTAGCAGAGACTTGGTCTG
TTTCCCCTGTTCTTAAGTG

75104903
82.G.T

chr2:186
658561

1866585
K

ACACTGACGACATGGTTCTACAA,
TCAGCTTATGCTGATGATAATC

TACGGTAGCAGAGACTTGGTCTA
AAATAGTTTITAGTAATGAAGTTA
GCA

enSan

& Tarpet
0

Targot

Interval

Left Primey With Trs Right Primer With Tag

rs187257
5.G.A

chr3:113
804975~
1138049
25

ACACTGACGACATGGTTCTACATT
AMATCQACCTGGATTGATCAG

TACGGTAGCAGAGACTTGGTCTC
TTTTGTCTTTGACTAAATGAATCT

75424177
9A.G

chré: 184
600597
1845006
07

ACACTGACGACATGGTTCTACAA
TIGGATGCAATTGCTCAG

TACGGTAGCAGAGACTTGGTCTA
CTGTTTAGACATCCATGCA

15195871
§.AG

chrid:20
528317-
2052832
4

ACACTGACGACATGUTTCTACAG
GAACTTCAAATTTTCTTCTTTG

TACGGTAGCAGAGACTTGGTCTA
GGGTTGACCTACATGTC

Ts30RST2
2 TCAT

ch3:156
255511~
1562555
23

ACACTGACGACATGGTICTACATT
TGAGCTTTACAAATAAACATACA

TACGGTAGCAGAGACTTGGTCTA
TCCCAGTGCTAATTAAACAA

rs5EB067
8ICT

chr6:146
756123-
1467561
35

ACACTGACGACATGGTTCTACAG
CTGCCTTAAGTAGGAAGA

TACGUTAGCAGAGACTTGGTCIG
TGCTTTGTCAGAATTCCC

15107411
30.T.C

¢hr10:27
475440-
2747545
0

ACACTGACGACATGGTICTACAG
AAACAGATACCTCCTATTTIGA

TACGGTAGCAGAGACTTIGGTCTC
AAGGCTAGACTAAAAGGAAAA

15230564
1.GA

chrl2i69
646910~
£964692
0

ACACTGACCGACATGGTICTACATT
CATTCTTTGGGAGTAAATGA

TACGGTAGCAGAGACTTGGTCTC
TGTATCACTAGCTACTAAATCAA
AA

15104220

chr3: 151
i546037-

ACACTGACGACATGGTTCTACAA

TACGGTAGCAGAGACTTGGTCTA. ;
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m

GenBan
kTocget

Tarpet
Interval

Primer With Ta:

Right Primer With Ta

1.G.A

1515460
47

AAACCTCAGAAAATTTGCATT

AAACAGAAAAGTGCCTATITAAG

A

1s3806.G

T30
5330714
‘1033307
b7

ACACTGACGACATGGTTCTACAG
CGTATTCTAAAATAGGAAACAAG

TACGGTAGCAGAGACTTGGTCTA
TAGTGGATGAAAACATGCATT

2.AC

7930783

chra; 764
53846~

7645385
[

ACACTGACGACATGGTICTACAG
TATTTAAGAATTTITCTGTTITAAT
GC

TACGGTAGCAGAGACTTGGTCTG
TGGGTTAAATCCCATTITAGA

4.T.C

15691925

chrfi:136
599400-
1365994
10

ACACTGACGACATGGTICTACAC
ATAAGCTGAAAGGCCAG

TACGGTAGCAGAGACTTGGTCTA
TGACCCATCTGAGTCTATC

c

51358.T,

chrl0:27
475689
2747569
&

ACACTGACGACATGGTICTACAA
GITAAAAGGCTGAAAGGAATA

TACGGTAGCAGAGACTTGGTICTA
GTTTTCATAAAGTGCAATARACA

8C.T

rs299927

chriC:dd
053581~
4405359
1

ACACTGACGACATGUTICTACAA
GGAGGAAAGCTCATGTAA

TACGGTAGCAGAGACTTUGGTCTA
AGTCTACCCTTTGTICITAC

04.G.A

600291

chr2: 186
658052~
1866380
61

ACACTGACGACATGGTICTACAT
ATCACGTAAAGGCAAATGT

TACGGTAGCAGAGACTTGGTCTT
GALGTTGAAGTACTTTICGATA

6.G.4

5186206

<hrd; 186
671908
1866719

ACACTGACGACATGGTTCTACAA
GAAAATTTAGCAAGAAGACTAAC

TACGOTAGCAGAGACTTGGTCTT
GAAACTGAMACCTCATCAC

D

GenBan
Xk Target

Target
Intoryal

Left Primer With Tag

Ripht Primer With Tag

18

8.G.A

rs451816

Tohr3:978
06612-
9780662

a

ACACTGACGACATGGTTCTACAG
TTCAAAATTICATGCAATGGT

TACGGTAGCAGAGACTTGGTICTA
GTCATTAAAGTCGGGTATTTGTA

61.G.A

rsi08167

chr:111
TB2666~
1117826
76

ACACTGACGACATGGTTCTACAG
CATTCTGTATGTAAGGCC

TACGGTAGCAGAGACTIGGTCTG
GAAGTTCAAATTTGACAGC

5.6.4

15713834

chrl2:10
4290853
1042908
63

ACACTGACGACATGGTTCTACAT
AAACTGATGGAAGCAATGAAT

TACGGTAGCAGAGACTIGUTCTG
TAGGTACTCAGCTIGAAAC

364

691703

chr6:426
27430

4262744
0

ACACTGACGACATGGTICTACAC
ATAACCTTTIGTATTGCAGCC

TACGGTAGCAGAGACTIGGTCTA
TACATGTAACGAATTGTCTTTG

3115032
518.TC

chr6:300
02877-

3000288
7

ACACTGACGACATGGTICTACACT
ATTGCCTGGATCCCAT

TACGGTAGCAGAGACTTGUTICTA
AGCTTAGGCTTTCAGATITTAC

2.A.G

13374756

chrl242
834201~
4285421
1

ACACTGACGACATGGTTCTACAC
CGGATTTCAATGTCATAGTTC

TACGGTAGCAGAGACTTGCTCTG
TACATCTGCCAGTGCTC

SAG

5224085

Sar3iAs]
87465-
|a278747

ACACTGACGACATGGTTICTACAG
AATTTGTTGAGCCCGAC

TACGGTAGCAGAGACTTGGTCTT
ATTTCAGGTITTGGCCAGA

http:/ A g oog le.com/patents\WO20r1 3188840A1 7cl=en
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GenBan
& Torget

LsitBrimor With Tag

Rinht Primer With Ta;

rsl05028
7.IC

3

chr12:27
954503~
2795451

ACACTGACGACATGGTTCTACAA,
GCATAGCAATGTAAAAGGAAT

TACGGTAGCAGAGACTTGGTCTA
CTCATTCATAATGCCTCCTTA

5157361
LTC

chriZ:12
047425
1204745
5

ACACTGACGACATGGTTCTACAG
CATCACCAATGTTCCAA

TACGOTAGCAGAGACTTGGTCTG
AGGGTTCCAAACATACTG

TRIZ30I8
1LAG

chr5:962
54205-

9625421
5

ACACTGACGACATGGTTCTACATT
ATCAAGAAGUCCAGGAA

TACGGTAGCAGAGACTIGGTCTG
ACCATTCATTTGGAATGCT

798030
T.CA

chr3: 169
T4606-

1697461
6

ACACTGACGACATGGTTCTACATC
TAAGAAAATGAAACGTACCT

TACGGTAGCAGAGACTTGGTCTG
TCCTTCACTCAAATITCCT

15380098
S.AG

chr?: 141
360581~
1413605
91

ACACTGACGACATGGTICTACAA
ACCATTACTTGACAGAAAGG

TACGGTAGCAGAGACTTIGGTCTG
TTGAAGCCTCACCTTTTAT

15283943
63.G.A

chr3:334
28295~

3342830
5

ACACTGACGACATGGTICTACAA,
TCTGATAAAATGACCCTACTC

TACGGTAGCAGAGACTIGGTCTC
ACCTAAGTITACAATGAAGG

rs733766
TG.A

chrl3:97
489453
9748946

3

ACACTGACGACATGGTICTACAG
GAAATTAATACTGATAAAGACTA
TCAG

TACGGTAGCAGAGACTTGGTCTTT
TAGTCTTATCTTTCGCAAAACATA

k Target

Target

Interyn]

Left Primer Witk Tag

TRight Primer With Tag

rs580505
S5ATTT
LA

chr:889
37847-

8893786
[

ACACTGACGACATGGTTCTACAT
GAAGATAAGTITACTGAATTCAT
AAA

TACGGTAGCAGAGACTTGGTCTC
TCCTAGTGOAACTTAATAAAATA
AGT

15373411
0.T.C

chr5:137
01532~

1370154
9

ACACTGACGACATGGTTCTACAA,
GTTCAGTAAACCAGAAACC

TACGGTAGCAGAGACTTGGTCTG
TGAACATAGCTGGTTTACA

15593093
30T

<heX:13
5431354
1354313
64

ACACTOGACGACATOGTTCTACAT
ACCCCTGTITCATACCC

TACGGTAGCAGAGACTTGGICTC
TCAGCTTCAGTACTATGAGG

T.G

TSE3 1618,

chel:33
728610.
3372862
0

ACACTGACGACATGGTTCTACAG
ATCCAGCTAACTTTGCATA

TACGGTAGCAGAGACTTGGTCTT
GGTACAGGATTCTAAGCT

210477
2T.A

chrd: I L7
505781~
1178087
21

ACACTGACGACATGGTTCTACAC
AATTTCGTATTICAGTAGCCT

TACGGTAGCAGAGACTIGGTCTG
TCTGAGCCACTGGAAATA

226699
LAG

chr7:780
S0132
7509014

a

ACACTGACGACATGGTTCTACAC
CTTTTGTAATTGTAGGCATTC

TACGGTAGCAGAGACTTGGTCTG
GGGATAGATTCAGCTACT

15376600
1.CT

chr1:100
388231-
1003882
41

ACACTGACGACATGGTICTACAT
GATAACTTATTITAAGATGCCTTA
AAA

TACGGTAGCAGAGACTTGGTCTA
AATTCTATCTAGGAAATAAGTTCT
ATGA

15428463

chrl§:70

ACACTGACGACATGGTICTACAT

TACGGTAGCAGAGACTTGGICTT

http:/Avvw.g cogle.com/patents/WOR013188846A17¢cl=en
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iGenBan | Target
ik Tarpet |Intgryal

m

Left Primer With Tag

Right Primer With T

204G

606551~
T060656
l

AGTATGGGGATTTTAGCATG

CTTICTGTACTGACCCTTC

15938024
8T.C

chré:133
282652-
1352826
62

AACATCAGATGAGGTCACT

ACACTGACOACATGGTICTACAT | TACGGTAGCAGAGACTIGGTCTG

GITGGCTGTTTATGGTTT

13105497
5T.C

chr3:940
6432~
4406842

CACTAACCAACTCCTAGAT

ACACTGACGACATGGITCIACAC | TACGGTAGCAGAGACTTGGTCTA

CAGTGGCTCCAATAGTG

re643RET
4.G.A

chr3;124
739588~
1247398
98

AGACTGACCGTCAAAGA

ACACTGACGACATGGTICTACAC |TACGGTAGCAGAGACTTGGTCTA

AGCTTAACAACTCCACTG

r$332068.
GA

chr3:577
54143-

9775413
3

TTCCGGGHAAGGTTTT

ACACTGACGACATGGTICTACATT | TACGGTAGCAGAGACTTGGTCTA

CCTCACTTCTTTGITIGC

15840388,
T.G

ches;340
18886
3401889
6

CTGGAMAATTACCAAGGC

ACACTGACGACATGGTICTACAA |TACGGTAGCAGAGACTIGETCTC

COCAAATICTAMATCTTAAAACA

1$702395
&.G.A

chrhig
16754~

2181676
4

GATGCCTTAATTTIGGGE

FCACTOACGACATGOIICTACAT |TACGGTAGCAGAGACTTGGICTC

CAGAATTTAAGTTAAATTTAAATT
ATCCT

1s7EORSE
3T.C

chr7i129
989874~
1259898

AACAAGGTGGACTICTG

ACACTGACGACATGGTICIACAG |TACGGTAGCAGAGACTTGOTCTG

CTGTAAGCAAGTCCATGA

CenBan
k. Target

1)

Tarpet
Interval

Right Primer With Ta

$4

15353507
53.T.G

chrit:12
3549687
1235496
87

AACAAAGUCAATGATTICC

ACACIGACGACATGGLICTACAA |TACGGTAGCAGAGACTIGGTCTG

AAAACTCCAAGTACTGCC

15380208
0AG

cir}1:57
98307-
5706317

OTTAGGATTCACTCACCA

ACACTGACGACATGGTICTACAG |TACGGTAGCAGAGACTIGGTCTA

‘TTGGCCCATAGTTTATCTTIC

. jchrG:146

755136-
146755%
46

ACGTGAAGACCAATGAG

ACACTGAUGACATGGTICTACAC |TACGOTAGCAGAGACTTGGTCTG

TCTTGGTGCTGGTATCT

156921.T.
A

a2

chré:103
238872
1038388

AGACATTTCTTAAAAGTTACCGT

ACACTGALGACATGGTICTACAC |TACGETAGCAGAGACTIGGTCTC

CTTGAACTTCATGGCATA

5113318
1LCA

chr2:554
02268~

5540227
8

G

ACACTGALGACATGGTTICTACAG |TACGGTAGCAGAGACTTGGTCTG
AGTTTTCAATCAAATACTTATTCA |TCGAATTTTGCATAGAAGTAGA

383713
4.CT.C

chr?i272
11061

2722107
2

ACACTGACGACATGGTTCTACAT
TITCCAAATGTTGCAAGA

C|TACGGTAGCAGAGACTTGGTCT T
TTCTITTGCCATTAGTTOAT

3241410
5AG

chrl5:51
868369~
5186837
5

GICATTTGCCAAAATAACAATA

ACACTOACGACATGOTICTACAA |TACGUGTAGCAGAGACTTGGTCTA

AATAGTATGTAATAAGATTTCAA
AAGT

|

http:/Ann.g oog le.comipatentsWWO2013188846A1 7cl=en
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6/11/2014
GenBap | Tarast | LeG Primer With Tag Ripht Primgr With Tag
kTa Interval
Lik
15730811 [ehri 272 JACACTGACGACATGGTTCTACAC |TACGGTAGCAGAGACTTGGTCTG
5A.G 372858 ICACTGTACCCAGTACATC ATCATTGACCACTTTATGGT
7237286
g
rs217714 [chr7:224 [ ACACTGACGACATGGTICTACAC [TACGGTAGCAGAGACTTGGTCTA
2GA (58520~ |GGATCCATGTTGACAGA CAGCATTGGATTGCTCA
2245933
i
15240047 |chr5:147 | ACACTGACGACATGGTTCTACATC [ TACGGTAGCAGAGACTIGGICTG
&TC (510862 | TTCTTGAATGCCATAAAGTA GCTTTAAATCCTTTGGACA
1475108
72
rs689504 |chr5:522 | ACACTGACGACATGGTTCTACAA [TACGGTAGCAGAGACTIGGTGIC
TG |48869- |CCAAGAATACATTTAGCATCT  |CTGATTTTCCATCCTAGATAA
5224857
9
38138.A. [¢hr}: 115 | ACACTGACGACATGG T TCTACAA | TACGGTAGCAGAGACTTGOTCTA
C 110679~ | CTTAAACATCAATGGTTTTGG CAATTTAGCAGGTAGAAGAAAA
1151106
89
1s382897 [chr71293 | ACACTGACGACATGGTICTACAT |TACGGTAGCAGAGACTIGGTCTC
7G.A 119494 |GACTGGATACCGCTTCT GGCTTCTGAATAAGGATG
: 12651950
4
15121022 |ehri 5331 | ACACTGACGACATGGTICTACAT |TACGGTAGCAGAGACTTGGTCTG
03AG  [791555- [AGATTTAAAGGTCOAATGATCT  |AAGCATGCTGTCAAATTT
5179156 .
5
15797455 [chr12:50 | ACACTGAGGACATGGTTCTACAC | TACGGTAGCAGAGACTTGGTCTA
23955~
GenBan |Tarpet | Left Primer With Tag Right Primer With Tag
k Targer \Inzerval
L
S.AT 5023965 | ATCTACTAGCATTGGTCC AGTTTATCTTGGCTTTIGGTG
268681 [chr?:479 | ACACTGACGACATGGTICTACATC | TACGGTAGCAGAGAL TTGG T T T
7.0A  [68923-  [COCGAAATCCATCATC CATGAACCCTGTTCTTAATT
4756893
3
5188421 |cbrl4:37 [ ACACTGACGACATGUTICTACAT |TACGGTAGCAGAGACTIGGTCTA
4CT 149132 |AAATTTTATITCATGTITCCTACTT | TAGGTATTTTAAAACATTGTTITAA
3714914 (G AACA
2
(rs105395  chrd:114 [ACACTGACGACATGGTTCTACAA |TACGGTAGCAGAGACTIGGTCIG
i H
{9.0.A 3508620~ |TACAGTCCCTTCCAACTC TTGGCTATCCTACTAATAGTGA
; 1143596
30
15378019 |chrd:139 ACACTGACGACATGGTICTACAA | TACGOTAGCAGAGACTIGGTCTA
0.AG  |099069- | GTTGTTGAAAGAATCAGCT TGGATGTATICATAAGACCATG
1350990
7%
rs101950 [chrS:962 | ACACTGACGACATGGTTCTACAT |TACGGTAGCAGAGACTTGGICTA
3.G.A  [54813 | ACAGATAAGTTTTAGAAAGACTC |TTGCTCCAAAGTGGATTG
9625482 | AA
3
5168830 [cbr] 6:10 [ACACTGACGACATGGTTCTACAS |TACCGTAGCAGAGACTIGGTCTG
98.C.G 0218191 | AAGCTTCCTACCTACCA CCTATTTGAGCTAGAACAAA
1002182
ot
15697593 |ctr823 | ACACTGACGACATGG T ICTACAA | TACGGTAGCAGAGACTIGGICIC
5G4 (86121 |AGCAATTTGATTTATTTCTTTTGG |TAAAGGTGAAGAATTACATGAAA
8238613 AT

http:/Awww.g oog le.comipatents WO 2013188848A1 7l =en
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GenBan
& Tarpet

Target

Interval

Left Primor With Tap

Ripht Primer With Tag

15147147
BYT.CTA
<

chrl6:70
192457
7015248
2

CCTTCTAGACATITCTIGE

ACACTCACGACATGGTTCTACACT

TACGGTAGCAGAGACTIGGTCTC
TAACAAGCCAACCAGAAC

75469250
0.A.C

chrd:311
47268

3114737
]

ACACTGACGACATGGTTCTACAA
TGGGCTATTCCCAACTT

TACGGTAGCAGAGACTTGGTCTA
GACTGGTCCATTATCTGAG

T2
8.G.C

chrTi148
979913-
1489798
32

ACACTGACGACATGGTICTACAT
GGAAAGTTTTCTACTTTGCT

TACGGTAGCAGAGACTTGGTICTG
CAAAGTTCCATTAACAACTAC

iT

188692.C.

Ty
211475
(5421148
®

ACACTGACGACATGGTICTACAA
GCACCGAAAGCATCATA

TACGGTAGCAGAGACTTGGTCTT
GTTTATCATGCCTAAGGGA

395084
81.C.T

chrd:153
$59955-
1538399
[~

ACACTGACGACATGGTICTACAA
ACGGGTTACTAATTACGG

TACGGTAGCAGAGACTTGGYCTC
TCCTATGTACCGTCCTG

15201131

T

#5T.TTC.

<hr6:B75
93564

8799357
¢

ACACTGACGACATGGTTCTACAG
TGCACCAATTGTAATGAG

TACGGTAGCAGAGACTTIGGTCTT

AGTCTGAAGAAATCTAACAGGAT

.G.GT

chrl5i52
101326
5210233

ACACTGACGACATGGTICTACAA
TCCTTTAATTAGTTTATGGCTTCA

TACGGTAGCAGAGACTTGGTCTC
CTAAATGGGTGAAAGGG

GenBan

k Target
0.

Left Primer With Tag

Right Primer With Taxr

A

rs7086.G.

chrd:115
234607-
1152346
17

GCTAGTGCTGCTTTAC

ACACTGACGACATGGTICTACACT

TACGGTAGCAGAGACTTGGTCTA

AAGATCTAATTGGCTTTTATTAGC

GTC.G

N
{311906-
1031191
8

ACACTGACGACATGGTTICTACAC
CCCACTTGTCCCAAAAT

TACGGTAGCAGAGACTTIGGTCTA
AAGGTATCAATCCTTGGTIT

5104860
85.G.A

chrfi823
86078~

§233608
g

ACACTGACGACATGGTTCTACAC
ACTTCACCCTTAAATAAAGC

TACGGTAGCAGAGACTTGGTCTT
GCTGGTCTTACCCTAGT

G.A

3931604,

chrd: 794
43846-

7944385
[

ACACTGACGACATGGTTCTACATT
TCCCCTTCAAATAGGACA

TACGGTAGCAGAGACTTGGTCTA
AGTCAAATTCAATTCCTCCTAG

+G.GA

chrl1:10
8345511
1083455

22

ACACTGACGACATGGTTCTACAA
CTTGGTGCAGTCTICTA

TACGGTAGCAGAGACTIGGTICIG
AAGAACTTTGAGTCAGCC

rs30169.
T.G

chr5:137
15018+

1371902
8

ACACTGACGACATGGTTICTACATT
TCTGGACTCACCACTAT

TACGGTAGCAGAGACTIGGTCTC
TTCAGATGTCCATTAAATITGC

5487088
TGA

chr8i125
06181~
1250619
01

ACACTGACGACATGGTICTACATT
CTTTTCTTCTITAGGGGAAG

TACGGTAGCAGAGACTTGGICTG
GTGATAGCATAACCTGG

13318

chr2;554

ACACTGACGACATGGTICTACATT

TACGGTAGCAGAGACTTGGTCTG

hitpi/Avwrg 0og le.comipatents AWO2013188848A17cl=en
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| GenRan

ik Tappet
143

Taraet

Inteeval

Left Primer Witk Tog

Right Primer With Tap —|

2.C.T

03z~
5540223
1

AGGTATCTGTTCTGCTTGAT

TCTGAATAAGTATITGATIGAAA
AC

5360040
TAGA

chr2:186
665428~
1866654
38

ACACTGACGACATGCTTCTACAA

GCAGAAGAATGTCAACTTTTA

TACGGTAGCAGAGACTTGGTCTA
AGGTCTGACATGTAATCTACTT

15114154
353.T.C

chré; 308
99993
3100000

3

ACACTGACGACATGGTICTACAG
ACCTGTTTCATAGGCAC

TACGGTAGCAGAGACTTGGTCTG
TGAAGTCCATTCCAGGS

rs104748
LG.A

chr5i522
49472-
5224948
2

ACACTOGACGACATGUTTCTACAC

CAGAAATGTATTTTAAAGAATTTC

AG

TACGGTAGCAGAGACTTGGTCTA
GTAGATTCCAATGAACCATAATG

8129325
0.6.A

<hr3:334
34827-

3343483
7

ACACTGACGACATOGTTCTACAA

AAACAAATGATTTGATITACCTGA

TACGGTAGCAGAGACTIGGTCTC
ACCAAATTAATCAGGTTTACAG

15108491
_IC

chrl2:50
250590
5025100

ACACTGACGACATGGTTCTACAG
ACTGGTTGATTCTTCTGC

TACGGTAGCAGAGACTTGGTCTC
CCAAACTCATAACAACAAC

1701192
8G.A

chrf: 284
2198]-

2842199
1

ACACTGACGACATGGTTCTACACT)

CATACAAATAAGAATTGGTAGC

TACGGTAGCAGAGACTTGGTCTA
TCATCAGGGGCAAGTTA

373309
GG.C

{

chr5:140
569523.
1405695

ACACTGACGACATGGTTCTACAG
AGGCATTTCTTACTAGAATCC

TACGGTAGCAGAGACTIGGTCTG
AGGCAATGAATTTAAAGTCAATA

‘ GenBin
ik Target
B

[Target

Interval

Eeft Primer With Ta;

i
Right Priniey Witk Tag —|

153

Ts[29933
LAG

chr3:106
$65488-
1069654
98

ACACTGACGACATGGTICTACAG
GTCTTAAGACAGGAAGCTA

TACGOTAGCAGAGACTTGGTCTT
CTGATTCCAGTCATAGCTC

s227871
1CT

chr2:470
83394~

4708540
4

ACACTGACGACATGGTTCTACAT
GTTCCCTITCGGATGAG

TACGGTAGCAGAGACTIGGTCTA
GITATTTTGAGCAGATGGTT

sl 16928
15G.A

chr2:584
15763-

6841577
3

ACACTGACGACATGGTTCTACAA
CTCGCTGTACTAAAGGAT

TACGGTAGCAGAGACTTGGICTA,
TGAAATTAAAAGGCTAGGAAAGA

116485
895.T.C

chrd:651
756794-

18917680
4

ACACTGACGACATGGTTCTACAC
CTTCCTGATGTAATCCTCA

TACGGTAGCAGAGACTTGGTCTC
AAGGAAATGGGGTTICTTT

5216103
6.0.T

chrldi 186
6359355
1866593
65

ACACTGACGACATGGTICTACAA
GTGGAAGAACTTTTGAATAAGT

TACGGTAGCAGAGACTTGGTCTIT
GGCAGTTTCATTAAGTGG

5172292
nrC

chr2:185
656952-
1866569
42

ACACTGACGACATGGTICTACAA,

AATACTTAAGTATGTAGTCAAGTT

AATTT

TACGGTAGCAGAGACTTGGTCTG
CCTGTATCGATAAGTTICAA

rs223085
4.T.C

¢hrl3:10
3275382

1032752

ACACTGACGACATGOTTCTACAG
ATGATGGAAACCTGCTC

TACGGTAGCAGAGACTTGGTCTA
CCACTTTATCACCTCATAAATCT

http:/Avww.g cogle.com/patentsA\VO2013188846A17cl=en
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m

GenBrn [ Tarpet Left Primer With Tag
k Target |Tnigeval

Right Primer With Tag

02

4.A.G

5464755 [¢hr9:978

62697-
9786270
7

AAAGTTCCTGGAATTTICCA

ACACTOACGACATGGITCTACAA | TACGGTAGCAGAGACTIGGTCTG

TTITGAGGTATGAGCAAAGT

T.C

15704697, |chrl 1:33

724776-
3372478
6

GGGTTAAATAAGAAGTTGATGA

ACACTGACGACATGGTTCTACAG |TACGGTAG CAGAGACTTIGGTCTT

CATAGGGACTTTGCCTC

GA

1530168, |chr5:137

1908S-
1371909
5

TIGGCAAATTTAATGGACA

ACRCTGACGACATGOTICTACAG |TACGGTAGCAGAGACTIGGTCTA

TGGACATAATCATAGAAACTGA

53.A.G

15559382 |chr2;186

661665
1B66616
79

GITTTGATCAGACCATGAAAG

ACACTGACGACATGGTICTACAA |TACGGTAGCAGAGACTIGGTCTG

ACAAGACTTGCTTTAATGC

00.C.A

5106312 |chr2:186

664959
1866649
L2

ACACTGACGACATGOUTTCTALAA [TACGGTAGCAGACGACTTIGGTCTG
GAAACAAATCATTTTCTATGCAT |AGTAGAAAATTGCCAGTCT

G

156978.C, [chr22:22

115000-
2211501
0

AGATACAAAGCACTTICAGA

ACACTGACCACATGGTICIACAL |TACGGTAGCAGAGACTIGGTCTIC

AGGTTTACCTAAAGCTTGTT

75228202 lchriddl

ACACTGACGACATGUTICTACAA [TACGGTAGCAGAGACTTGGICTC

2T.C 374182- |CTAAACAGAATTTGGAAACCA CTITGCAATCTIGAAGCTT
4137419
H 2
| |
rgannn Targret | Loft Primer With Tag Right Primer With Tag
ik Target |Interval
m

0.G.T

rs161378 |chrl;144

B65846-
1448658
36

TGGAAACATOACTCAGTT

ACACTGACGACATGAT ICTACATC | TACGGTAGCAGAGACTTGITCTC

TAACTTCTACAGTCAGGGC

246G

15789546 (chrions

228861-
2822887
1

GAAAGAACGCCAACAAC

ACACTGACGACATGGTICTACAA | TACGGTAGCAGAGACTTGOTCTA

TCATTGAAAACCTIGTCAAG

3GA

1227514 |chrl4:35

242824~
3524283
4

TGTACCTGTCTTITACTATGA

ACACTOGACGACATGGTICTACATT [ TACGGTAGCAGAGACTTGGTCTG

GAAAACAAGGAAAATGGGA

T

rs9225.C, |chr2:470

B6108-
4708611
8

CCCTCCITAAGCATIGT

ACACTGACGALATOGTICTACAC | TACGGTAGCAGAGACTTGGTCTG

ATGCTCAAAGTATGATTTCAC

T.C

5112007 |clud:140

15931-
1461594
1

AGAANTACTTCAGTCCAACA

ACACTGACGACATGGTTCTACAA

ATGTATTCTGGATAACTGAAAAC
A

TACGGTAGCAGAGACTTGGTCTTT

5732774, [chrl3:52

ACACTGACGACATGGTICIACAG |TACGGTAGCAGAGACTIGGTCTT

1449225
2

[ak 523804 |GATCAATOTCAGTAGATTATTTAA |GGATTGTAATCGGTTTTATCG
5252381 |AA
4
15135630 |chrl: 144 [ACACTGACGACATGGTTCIACAA TACGGTAGCAGAGACTTGGTCIG
0G.A 922579- |GTTTCCTTGAGGTICTGA CTGAATTCAGATTCTTCAAG

13354978 |chr5:962

30996-

ACACTGACGACATGGITCTACAT |TACGCTAGCAGAGACTTIGGTCTA
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5022047

iGonBan [Terpet |Loi Priger With Tag Riuhf Primer With Tag 1
k Tarpet | Interval
1
246.T 19623100 | ACCTCCTAGTGGTTIGG CAGCGATAAGTTCCATG
6
rs928912 |chr3: 118 | ACACTGACGACATGGTTCIACAG [TACOGTAGCAGAGACTTGGTCHT
220G 1867043 |GGGATTTAAATTICAGGATG GAAACTIGGTAAGGATCTTC
1188670
53
476631 [ chri2:50 | ACACTGACGACATGGTICTACAG TACGUTAGCAGAGACTIGGTCIG
0.GA (22037 |CTACTGACCGATGTITAAAA AGTCACTAGGTITICTGTTTT

15461754 |ehrl:16

ACACTGACGACATGGTTCTACACT

TACGGTAGCAGAGACTTIGGTCTC

9624912
1

8AG 133408- | ACTTACCTGGTTTGTATGTTA GCTCATGATCCCAATTTT
1613341
9
15100579 |chr3; 102 | ACACTGACGACATGGTTCTACAA TACGGTAGCAGAGACTTGGTCTA
08T.G ;884929 |GTAAAACTGAATTTCAAGATGC TTTAGATACATAATAAAATTCGA
1028845 GCTA
39
18728017 |chri:16d  ACACTGACGACATGGTICTACAA TACGGTAGCAGAGACTTGGTCTA
T3TLC  |7810- | AGTCCTCAACTGACCCA GAAGAACAGGATAAAGCTC
1647820
15225554 |chr5:962 [ ACACTGACGACATGGTICTACAT TACGGTAGCAGAGACTTGGTCT A
8.C.T 49111 | GOAAGGAAAGGTTATCAAGA GAAGATGGUTCCAATTITC

18254853 |clrd: 962
8TA 32138-

9623214
L}

ACACTGACGACATOGTTCTACACT
CCCTGTTTAGGATGACTA

TACGGTAGCAGAGACTTGGTCTA
TTTCCTGTATTTGAGTCGG

Irs177083. chr2:324

ACACTGACGACATGGTICTACAG

TACGGTAGCAGAGACTTGGTCTG

|GenBan Targoet

Left Primer With Tay

Right Primer With ‘T'a

k Tarpet | Intorval

1o}

CT 47714-
3244772

TGACCTGCTAAAGAAATACA

ATAAAGUCCAAGGAACAG

15687614 |chr5:173
3AG 80266

1738027
]

ACACTGACGACATGGTICTACAT
GAAAACTGTCTTTCATTAGCT

TACGGTAGCAGAGACTTGGTCTA
ATACCATGTCTGCCTGT

984117 |chr3:167
4.T.C 184874
1671848
84

ACACTGACGACATGGTTCTACAC
ATGAATACAATGGCAAATAATAA
T

TACGOTAGCAGAGACTTGOTCTG
TGGATITTCAAGATGCAAAG

116571 [cir6310
082.GA [23148
3100315
4

ACACTGACGACATGGTTCTACAA
AGACTTGAACCCTATTAGAAAA

TACGGTAGCAGAGACTIGGICTG
AATACATGTAGCTTACATGGC

T34R98.T, |chr7:823
C 86202~

8238621
3

ACACTGACGACATGGTTCTACATT
CTTCACCTTTAGTCAGGTTA

TACGGTAGCAGAGACTIGGTC TA
TCATCTAAACCAATGGCAAG

15202026 |chrd:B869
T26.T.TA| 90506~

8699061
7

ACACTGACGACATGGTTCTACAA
AAGTATGTTGCATTTTAAAAGAAT
TAT

TACGGTAGCAGAGACTTGGTCTC
ACCTTTTAGAAAAGGATAAGTAA
T

15115377 |chrl5;31

48.AG  |66B6S0-
3166870

)

ACACTGACGACATGGTTCTACATT
TTGCTGACTGTTTCCATA

TACGATAGCAGAGACTTIGGTCTG
GGGTAATCCTGATTTCAAAA

rs14036, |ct:554
GA 04790-
5340480

ACACTGACGACATGGTTCTACAA
GTAGCTTAATGCCAACTTT

TACGGTAGCAGAGACTTGGTCTA
GAAACAACCATCTTTATCTTTTG

hitp:/Awwangong le.comipatents/WO2013188846A1 ¢l =en
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nBan | Tappet
1 Target |Tazgeval
mn

Left Primer With Ta;

Right Primer With Tag

15178013 |chrl0:38
BAG 501650-
3850166
]

ACACTGACGACATGGTICTACAA

AAGTGAAGACTCCTICTACC

T

TACGGTAGCAGAGACTTGGTCTA
GTTAAACTATTGTTTTAAAAGCCT

5380095 |chr7:087
1.1.G §8132-

0975814
5

ACACTCACGACATGGITCTACAT [ TACGGTAGCAGAGACTTGGICTT

ATCGAAGTACTCAGCCA

CGATTTGGGGTCTTCAT

1123038 |chr5:962
2TA 54350-

0625436
o

ACACTCACGACATGGTICTACAT |TACGGTAGCAGAGACTTGGTCTG

ACCATTTGGTTTAAGCCTTAC

GCAGATTCGACTICATTT

15201009 j¢hr7:272
141.CCT. |21060-
C 2722107
2

ACACTGACGACATGGTTCTACATC

TTTCCAAATGTTGCAAGA

TTCTTITGCCATTAGTIGAT

TACGGTAGCAGAGACTIGGTCTTT

235091 (chre:62%
71.C 76972~
6257658
-

ACACTGACGACATGGTTCTACATC TACGATAGCAGAGACTT! GGTCTC
TAATCTGAAATAATTAAAACCTTT CATAGCCATGAATAAAGGG

CTAT

rs114783 1 chr6:i310
926.A.G |26430-

3102644
0

ACACTCACGACATGGTICTACAG | TACGGTAGCAGAGACTTGGTCTG

AGGTCACTAGCATTAGCA

TTTGGGAGTATAGACTTT

m$36261, chrie:83
G.A 27240~
§327230

ACACTGACGACATGGITCTACAG [TACGGTAGCAGAGACTTGGTCTC

GCAACTGGACAGATCTG

ATTIGTTTTAATTGGACCCTTTT

108515 |chrl§:51

ACACTGACGACATGGTTCTACAG |TACG‘GTAGCAGAGACTTGGTCTT

5178382
&

GonBan [Target |Laft Primep With Fag Right Primer With Teg

k Tarpet |Interval

el

G0 T.C |783816- |[TTACCTTTICAATGCATCTTC ATGATTCCAGCAATICAGA

rs593093 |cheX:13
210 5431232
1354312
42

ACACTGACGACATGGTICTACAT

ATTCAGGTTTCCCCATCT

TCTAACAAGGAAGTCATCTTT

TACGGTAGCAGAGACTTGGTCTTT

ral02264 |clo7:129
37T 1984986-
1299849
%6

ACACTGACGACATGUTTICTACAA

GCATAACTGCTTTCTITICTAT

CGTAGTTCAGCTGTTCA

TACGGTAGCAGAGACTTGGTCTTT

1s7512.G. |chr1T:10

[ 583710~
i 1058372
o

ACACTGACGACATGGTICTACAG | TACGGTAGCAGAGACTTGGTCTG
CAAAACTGAGTATGTTTACTTTA [TGACATACCAAATGGAAATAAG

s116830 |chrl 2:66
BAG  1742179-
6674218
9

ACACTGACGACATGUTICTACAC |TACGGTAGCAGAGACTTGGTCTA

CTGTTTGATAATTTGTIGCAT

TAGGTGGTGGTAAATGTTTTG

-4 2608 |cars:500
oTC  [20492-

5902050
2

ACACTGACGACATGGTTCTACAA |TACGCTAGCAGAGACTTGHTCTC

GTTTCTTATOCCAAAACATCA

TTGCTCCGAAGATTIGTT

rs180124 jchr13:52
9.AG 515350
5251536
]

RCACTOACGACATOUTICTACAC |TACGGTAGCAGAGACTIGGTCTA

ATCGCTAGAAATGGTTAAAL

TTGGACCATTTAGAAATAACCAC

11535382, | chrS:598
| |31539—

ACACTGACGACATGGTICTACAA |TACGGTAGCAGAGACTTGGTCTA

ATCCTAATAGATCATCTAATTGTT

hittp:/Amww.g ooge.com/patentsWO2013188846A17cl=en
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GenBan | Target
k Tarpet |Interval

Left Primor With Tap

Right Primer With Tag

AG 5982154

TATC

AGTITATTGAGTGCAGATGTC

758042 T, chr8:284

ACACTGACGACATGGTTCTACAA

TACGGTAGCAGAGACTTGGTCTT

1710738
3

A 21196- | GACAGCTAGGTCTGTCT CTAACAGTAAAATGGGGAAAG
; 2843120
i3
15104435 [chrdi311 { ACACTGACGACATGGTTCTACAA |[TACGGTAGCAGAGACTIGGTCTA
2G.T 47870~ [ CAGACCAGAAGAAATTGTIC CCTAAGATTATTTAGGTCTITAGA
3114788 TT
1]
rs174793 |chrl;14d [ACACTGACGACATGOTTCTACAG |TACGGTAGCAGAGACTTGGTCTA |
0.CG 916744- |GTAGTAGATAACTGTTCCACT TGGGGTAATCATTITGACTG
1449167
54
1216191 |ctrZ:l7] | ACACTGACGACATGGTICTACAA [TACGGTAGCAGAGACTTGGTCTT
6.G.A  |0738B3- |GCTCAACTCACCAGTAC ACCAAGGCATTCAACAAG

12121384 [ch6:i112
2AG 423806«
11124238
16

ACACTGACGACATGGTICTACAA
TAGTACATGGATCATTGAGTAGA

TACGGTAGCAGAGACTTGGTCTC
TGTTAGGGCAAGTCCAG

5207020 |chrl 6:70
5G.A (303576
7030358
6

ACACTGACGACATGGTTICTACAG
TGCAGCATACTTACCCA

TACGGTAGCAGAGACTTGGTCTG
GATTGACATGGCCTACC

rs116072 |chré;310
190.A.C |23182-
3102319

ACACTGACGACATGGTICTACAA
AGACTIGAACCCTATTAGAAAA

TACGGTAGCAGAGACTIGGTCTT
CTTAGGAATACATGTAGCTTACA

GenBan Target
K Tarest | Toteeyal

Left Primer With Tap

Right Primor With Tap

12

13756213 |chr2:186
TAG 635766-
1866257
76

ACACTGACGACATGGTTCTACACT
CGTTTTCTTTTAGGACATACA

TACGGTAGCAGAGACTTGGTCTC
ATTATCCTGTACATCTGCC

75101410 chrld:37?
87.G.C ;147337-
3714734
7

ACACTGACGACATGGTTCTACAG
AAGATGGATTCCCTAGGT

TACGGTAGCAGAGACTTGGTCTG
CCATCTGAGTTTTAAACGA

155453, T. |chr21:35
C 819059
35815906
9

ACACTGACGACATGGTTCTACACT
CACTACTGCAAATGCAT

TACGUGTAGCAGAGACTIGGTCTA
CCATGTACTGTTCTAAGCT

75434970 |clu5:147
8T.C 316594~
1475166
04

ACACTGACGACATGGTICTACAT
AGGACCGAATGACAGGAA

TACGGTAGCAGAGACTTGGTCTA
AGACAAGCTCCGAAGAAT

546577, |cr9: 104
AC 172952-
loal729
42

ACACTGACGACATGGTTCTACAA
AACCTATTAATTCATCTGTTITAA
cC

TACGGTAGCAGAGACTIGGTCTG
CCTTTGACAGAATTGGT

13694001 (chr6;]36
BG.C 1509388
i 1365953
9%

ACACTGACGACATGGTTCTACAC
ATAAGCTGAAAGGCCAG

TACGGTAGCAGAGACTTGGTCTC
GAAAGATACATTTGAACATGAC

18615757 |chri:419
MG.GT |727)-
4197228
o

ACACTGACGACATGGTICTACATT
TCCTITTGTACGTCAGACT

TACGGTAGCAGAGACTTGGTCTT
CTTGCAATGTTGGTATGGTA
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