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‘hat 15 claimed:

1. A method for diagnosing the presence of a cuncer cell in an individual
compriNng the steps of)

obNining o first expression profile from a blood phagocytic cell from an individual;

obtaiMigg 2 second cxpression profife fram a blood non-phagocytic cell from the
individual;

comparing We first and sccond expression profilcs;

identifying dilgrential expression of oune or more markers specific to the first
cxpression profile; and

relating the differendgl cxpression of the one er more markers speeific o the first
expression profike 10 the presendg of a cancer cell in the individual.

2. The method of claim Nwherein the ong or more markers are selected from the
group consisting of DNA, RNA, prateinNipid, carboliydrate and combinalions thereof.
3. The methed of ¢claim 1, whereiNthe Blood phagoeytic cell is selected from the
group consisling of onc ot more of & neutrophil,\§ macrophage, a monocyte, a dendritic ccll
and & foam ccll.

4. The method of claim I, wherein the blood dn-phagoeytic cell is selected from
the group consisting of ene or more of a T cell, & B cell, a nul\gell and a basophil,

S The method of claitn 1, wherein the blood phagocydg cell and the blood non-
phapocylic celf are isolated from whele blood, urine, stool, saliva, mph or cerchiogpinal

fuid.

6. The method of claim 5, wherein the blood phagocytic cell and K¢ blood non-

phagocytic cell are isolaled using antibodics,

7 The wmethod of claim 5, wherein the blood phagocytic cell and the bloo

phagocytic cell are separated by fluorescence activated ccll sasting.
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b The method of claim 5, wherein the blood phagocytic coll and the blood noa-
phNzeocytic cell are separated vsing & ligand that binds to a molecular receptor expressed on
the Ngma membranes of WBC populations.

The method of claim 5, wherein the blood phagocylic cell and the biced non-
phagocytic ceN arc separated by onc or methods selected from (he proup consisting ol

filration, gradienNbased contrilugation, clulion, microfluidics,

14, The metNod of elnim 1, wherein the blood phagocytic cell and the blood non-
phagocytic coll are isolaledNrom a pepulation of white blood cells,
11, The methed of ¢INm 10, wherein (he blood phapocytic cell and the blood non-
phagocytic el arc isolated using atNbodies.
12, The method of claim 10, werein the blood phagocytic cell and the blood non-
phagoeytic cell are separated by one or mot\methods selected from the group consisting of
fluorescence activaled ccll sorting, filiration\gradient-based centrifugation, clution and
microfluidics.

13, The method of claim 10, wherein the blod phagocytic ¢ell and the blood non-
phagacytic cell are separated using a ligand that binds 1o Wolecular receptors expressed on

the plasma membranes of WBC populations.

14.  The method of claim 1, wherein ihe individual has\one ar more of acculd

cancer, previously diagnoscd primary cancer and metastatic cancer.

15, The method of claim 1, further comprising the step of relating\be presence of

one or more markers to efficacy of a cancer {herapy.

i6. The methed of claim I, wherein the marker is sclecled fram anc or n
DNA, RNA and microRNA corresponding onc or tnote of 4 cancer peng, &t oncogene &

LBIGT SUPPIEsEnT Lene,
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17.  The methad of claim 1, wherein the marker is one or both of a pro{zia and a
eptide encoded by one or more of a cancer gene, and oncogene and & UM SUPPressor

fgene.

A method for identifying a tmor-specific signature in ap individual having
cancer comprissag the steps of:
oblaining N first expression profile from a blood phagocytic cell from an individual
having cancer,
abhuining ¢ seedgd expression prefile from & blood non-phagocytic cell from the
individual having cancer,
comparing the firsi and\sccond expression profiles;
identifying differential &pression ol lwo or more markers specific to the first
cxpression profile; and
relating the differential expresNgn of the two or mere markers sprecific to a twmor-
specific signaiure in the individual havingXancer.
19, The method of claim 18, wherai\ the two or more markers are sclocted from
the group consisting of DNA, RNA, prelein, Hpid, §rbobiydrale and combinations thereof,
20. The meibod of claim 18, wherein the twoNgr move markers are DNA or RNA
corresponding 10 two Or more cancer genes, oncogendg, MO SUppressor genes or
combinations thereof.
21.  The method of claim 18, wherein the two or more Warkers are proicins or
polypeplides cicoded by two or more cancer gQencs, OncoOpencs, moNSUPPressor genes or
combinations thercof,
22, A method Tor diagnosing (he presence of a cancer cell in al individual
comwiging the steps of:
obtaining a first expression profile from a dlood phapocytic cell from an indivi

obtaining & sccond cxpression profile from a bloed non-phagocytic cell from

individual;
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comparing the first and second cxpression profiles;

identifying the presence of a circulating tumor cell or subcellular fragment thereof
-0 the first expression profile; and

rNating the presence of a circubating timor cell or subecllular fragment thereof to the
prosence ol Y cancer cell in the individuel,

method of ¢laim 22, wlierein az increase in the quantity of a marker in the
first expression profNg relative to the sgeond cxpression profile indicates the presence of one
or bolh of a circulating Nmor celi and a subeeliutor frapment thereof,
24, The method

consisting of DNA, RNA, protei

claim 23, whercin the marker is selected from the group
lipid, carbohydrate and combinations thereof,
25, The method of claim X3, wherein the marker is sclected from the group
consisting of DNA, RNA, microRNA aN combinations thereol corresponding to a cancer
gene, an oncogene, & lumer suppressor gene N & combination thereof.
26.  The method of claim 23, whereit\the marker 15 & prolein or polypeptide
encoded by & cancer gene, an oNcogencs, & iumor supXessor gene o a combination thercof.
27. A melhed for diaprosing the presence of\a cancer cell in an individual
comprising the steps of;
1solating a population of phagocytic cells from ar individu
separating 2n phagocytic cells from =2n phagocytic celly;
obtaining s first expression profile from the 2n phagoeytic cells;
obtaining & second expression profile from the =2n phagoeylic cckis
comparing the first and sccond expression profiles;
identifying differential cxpression of one or more markers specificNo the first
cxpreasion proftle; and
relating the differential cxpression of the onc or more markers speeific 10 1

expression profile to the presence of a cameer cell in the individual.
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28, The method of claim 27, wherein the one or more markers are sclecled fram

group consisiing of DNA, RNA, protein, lipid, carbohydrate and combinations {hereof.

The methiod of claim 27, wherein the one or more markers are selecled from
the group Nousisting of DNA, RNA, microRNA and combinations therco! corresponding teo
two OF MOre ONNCEr genes, ONCoEenes, Wmor suppresser poncs ar combinations thereof,
an. ethad of claim 27, wherein the one or more markers are proleing or
polypeptides encoded Xy tWo oF IMOIG CANCEr PENCS, ORCOEZERes, WWINOT SUPPICSSOU enes or
any combination thereof,

31, The meihod of Ngim 27, wheicin the biond phagocytic cell is selected from
the group consisting of a ncutrophN, a macrophage, a monocyte, a dendritic cell, a foam cell

and any combination thereof.

32, The method of claim 27, Werein the bloed phagoeytic cell is isolated from

whale blaad, uring, stool, saliva, lymph or cergrospinal fluid.

33.  The method of claim 32, wherein t\e blood phagocytic cell is isolated using

antibadics.

34,  The methoed of claim 32, wherein the blood Niagocytic cell is separated using

onc or methods sclected from the group consisiing of flusrdgeence activated cell sorting,
filiration, gradient-based contrifugation, clution and micrefluidics.

35.  The method of claim 32, wherein the blood phagocytic &l is separated using
a ligand that binds to a molccular receptlor expressed on the plasima ndgbrances of WBC

populations.

35, A method for diagnosing the presence of an infections agent in an \dividuel
camprising the steps of:

obtaining & firsl expression profile from a blood phagocytic ccll from an individua
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oblaining & sccond expression profile from a blood nen-phagocytic ccl {rom the

expression profii\lo the presence of an infeclious agent in the individual.

37.  The meNod of claim 36, wherein the one or mare markers are selected form
the proup consisting of\pathogen DNA, pathogen RNA, pathogen protein, pathogen
nalypeptide, pathogen lipid and combinations thereal.

38, The method of claly 36, wherein the infoctious agent is sclected from the
groupr consisting of a virus, a bacteriulX, a fungus, & parasile and an infectious protein,

39, A method for identifying an Zefectious agent-specific signalure in an infecled
individual comprising the steps of:

obtaining & first expression profile from Y blood phagocyiic ocll from an infected
individual;

obtaining & sccond expression prolife from a Weod non-phagocytic cell from the
infectod individual;
comparing the first and sccond cxpression profiles;
identifying differential expression of two or more mdXkers specific 1o the first
expression profile; and
relating the difforential expression of the two or more mNkers specific to an

infectious agent-specific signature in the infected individual.

44. The method of claim 39, whorein the two or more markers are !
the proup consisting of pathogen DNA, pathopen RNA, pathogen proteim,

polypepide, pathopen lipid and combinations thencod,
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41, The mothod of claim 39, wherein the infectious agenl is selected from the

g consisting of a virug, @ baclerium, & fungus, & parasite and an infeetious protein.

A method for diagnosing the presence of an infectious agent fn an individual

individual;
comparing the st and second expression profiles,

identifving the prdgence of a circulating tumor cell or subecllular fragment thercof

specific to the first expressiol\profile; and
relating the presence ol \eirculating wmor et ar subcelbular fragment thereof to the

prescnce of an hilectious apent in NG individuoal.

43, A method for diagnosing Npe presence of an infectious agent in an individual

comprising the steps of:
isolating, a population of phagocylic cell from an individual;
separating 2n phagocytic cells from =2n piNgocytic cells;
oblaining a fiest cxprossion profile from the 2\phagocylic cells;
olbtaining a second expression profile from the =Xy phagocytic cells;
comparing the first and second expression profiles,

identifying differential cxpression of one or more\markers specific lo the first

cxpression profile; and
relating the differential expression of the one or more maNers specific to the first
expression profile fo the presence of an infectious agent in the individu

44, The mcthod of claim 43, wherein the one or more markers a3 selected fonn

the proup comsisting of patkogen DNA, pathogen RNA, pathogen proldNg, pathogen

palypeptide, pathogen Hpid and combinations thercof.

45, The method of claim 43, wheicin the infectious agend is selecled fro

group consisting of a virus, 4 bacterium, a fungus, 4 parasite and an infectious protein,
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46.  The method of claim 43, wherein the blood phapocytic cell 18 selected from

the proup consisting of s newdrophil, 2 macrephapge, 3 monocyle, a dendritic cell, a foam cell

any combination thereof,

The method of claim 43, wherein the blood phagoeytc cell s isolated from

whode bled, urine, stoal, saliva, bymph or corebrospinal fluid.

18, i method of clanm 47, wherein the blood phagocylic coll s isolated using

antibodiny,

49, The methdN of claim 47, wherein (e blood phagoeoytic cell is separated using

emte o methods sefected fidzn the group consisting of fluorescence activated cell soiling,

[iliration, gradient-based contriNgzation, elution and microf{luidics.

50, The method of claim N, wherein the blood pliagoeytic celb ts scparated using

a ligand that binds to a molecubar rece)or expressed on the plasma membranes of WiEC

populations,

51 Onc or mwore markers of o cogdition differentially expressed between
phagocytic ceils and nonphagoeytic colls from & coNmon source.

52, (e or more markers of 2 condition Wilerentially oxpressed hetween

phagocytic celis having a DNA cowent of 20 and phagocyD cells having a DNA content

of greater than 2n from a common source.

53, The one ar more markers of claim 51 or 52 being DN, BNA, microRNA,

protein, lipid, or carbohydraie or combinations thereof,

thereod,
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53 The one or more markers of claim 81 wherein the nonphagocytic cells are 7

celly, B cells, null cells, or basaphills or combinations thereof.

50, Protern profile, DINA profile, RNA prolile, metabolite profile, glycome
profily  slycoprotein profife, carbohydinte profile, lipoprotein prefite or lipid profite
specilic N blood phagocytic colls compared to blood noaphagocyvtic cells from a commen
ource.

SFR dn profie, DNA prolile, RNA profile, metabolite profile, plycome
profite, glycoprotei\profile, carbohydrate prefile, lipoprotein profile or fipid profile
specific 1o blood phagoNtic cells having a IDNA content of greater than 2n compared to
blood phagosytic cells havizg a DNA content of 20 Gom a common spuree.

58, A kit for detectiny the presence of one or more markers associated with
cancer amlor an infectious agent Yo a biclopical sample, wherein the kit compriscs a
wecting & marker polypeptide, protein hped,

cnomie DNA, and a standard such as a4 non-

labeled compound or agent for
cligosaccharide, inBNA, microlNA, or

phagocytic cell or a 2n cell to compare th\ amownr of inarker in the sample with thw

slandard.
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What is claimed is:

1. A method for diagnosing the presence of a cancer cell in an individual

comprising the steps of:

comparing a first expression profile from a blood phagocytic cell from an
individual and a second expression profile from a blood non-phagocytic cell of the

same individual;

identifying differential expression of one or more markers specific to the first

expression profile; and

relating the differential expression of the one or more markers specific to the
first expression profile to the presence of a cancer cell in the individual.

2. The method of claim 1, wherein the one or more markers are selected from
the group consisting of DNA, RNA, protein, lipid, carbohydrate and combinations
thereof.

3. The method of claim 1, wherein the blood phagocytic cell is selected from the
group consisting of one or more of a neutrophil, a macrophage, a monocyte, a
dendritic cell and a foam cell.

4, The method of claim 1, wherein the blood non-phagocytic cell is selected from

the group consisting of one or more of a T cell, a B cell, a null cell and a basophil.

5. The method of claim 1, wherein the blood phagocytic cell and the blood non-
phagocytic cell are isolated from whole blood, urine, stool, saliva, lymph or
cerebrospinal fluid.

6. The method of claim 5, wherein the blood phagocytic cell and the blood non-

phagocytic cell are isolated using antibodies.

7. The method of claim 5, wherein the blood phagocytic cell and the blood non-

phagocytic cell are separated by fluorescence activated cell sorting.
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8. The method of claim 5, wherein the blood phagocytic cell and the blood non-
phagocytic cell are separated using a ligand that binds to a molecular receptor

expressed on the plasma membranes of WBC populations.

9. The method of claim 5, wherein the blood phagocytic cell and the blood non-
phagocytic cell are separated by one or methods selected from the group consisting
of filtration, gradient-based centrifugation, elution, micro fluidics.

10. The method of claim 1, wherein the blood phagocytic cell and the blood non-

phagocytic cell are isolated from a population of white blood cells.

11. The method of claim 10, wherein the blood phagocytic cell and the blood non-

phagocytic cell are isolated using antibodies.

12. The method of claim 10, wherein the blood phagocytic cell and the blood non-
phagocytic cell are separated by one or more methods selected from the group
consisting of fluorescence activated cell sorting, filtration, gradient-based

centrifugation, elution and micro fluidics.

13. The method of claim 10, wherein the blood phagocytic cell and the blood non-
phagocytic cell are separated using a ligand that binds to molecular receptors
expressed on the plasma membranes of WBC populations.

14. The method of claim 1, wherein the individual has one or more of occult

cancer, previously diagnosed primary cancer and metastatic cancer.

15. The method of claim 1, further comprising the step of relating the presence of

one or more markers to efficacy of a cancer therapy.

16. The method of claim 1, wherein the marker is selected from one or more of
DNA, RNA and microRNA corresponding one or more of a cancer gene, an

oncogene and a tumor suppressor gene.

17.  The method of claim 1, wherein the marker is one or both of a protein and a
polypeptide encoded by one or more of a cancer gene, and oncogene and a tumor

suppressor gene.
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18. A method for identifying a tumor- specific signature in an individual having

cancer comprising the steps of:

comparing a first expression profile from a blood phagocytic cell from an
individual having cancer and a second expression profiles from a blood non-

phagocytic cell of the same individual,

identifying differential expression of two or more markers specific to the first

expression profile; and

relating the differential expression of the two or more markers specific to a

tumor-specific signature in the individual having cancer.

19. The method of claim 18, wherein the two or more markers are selected from
the group consisting of DNA, RNA, protein, lipid, carbohydrate and combinations

thereof.

20. The method of claim 18, wherein the two or more markers are DNA or RNA
corresponding to two or more cancer genes, oncogenes, tumor suppressor genes or

combinations thereof.

21. The method of claim 18, wherein the two or more markers are proteins or
polypeptides encoded by two or more cancer genes, oncogenes, tumor suppressor

genes or combinations thereof.

22. A method for diagnosing the presence of a cancer cell in an individual

comprising the steps of:

comparing a first first expression profile from a blood phagocytic cell from an
individual and a second expression profile from a blood non-phagocytic cell from the

same individual;

identifying the presence of a circulating tumor cell or subcellular fragment

thereof specific to the first expression profile; and

relating the presence of a circulating tumor cell or subcellular fragment thereof
to the presence of a cancer cell in the individual.
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23. The method of claim 22, wherein an increase in the quantity of a marker in the
first expression profile relative to the second expression profile indicates the

presence of one or both of a circulating tumor cell and a subcellular fragment thereof.

24. The method of claim 23, wherein the marker is selected from the group

consisting of DNA, RNA, protein, lipid, carbohydrate and combinations thereof.

25. The method of claim 23, wherein the marker is selected from the group
consisting of DNA, RNA, microRNA and combinations thereof corresponding to a

cancer gene, an oncogene, a tumor suppressor gene or a combination thereof.

26. The method of claim 23, wherein the marker is a protein or polypeptide
encoded by a cancer gene, an oncogenes, a tumor suppressor gene or a

combination thereof.

27. A method for diagnosing the presence of a cancer cell in an individual

comprising the steps of:
isolating a population of phagocytic cells from an individual,
separating 2n phagocytic cells from >2n phagocytic cells;
obtaining a first expression profile from the 2n phagocytic cells;
obtaining a second expression profile from the >2n phagocytic cells;
comparing the first and second expression profiles;

identifying differential expression of one or more markers specific to the first

expression profile; and

relating the differential expression of the one or more markers specific to the

first expression profile to the presence of a cancer cell in the individual.

28. The method of claim 27, wherein the one or more markers are selected from
the group consisting of DNA, RNA, protein, lipid, carbohydrate and combinations

thereof.
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29. The method of claim 27, wherein the one or more markers are selected from
the group consisting of DNA, RNA, microRNA and combinations thereof
corresponding to two or more cancer genes, oncogenes, tumor suppressor genes or

combinations thereof.

30. The method of claim 27, wherein the one or more markers are proteins or
polypeptides encoded by two or more cancer genes, oncogenes, tumor suppressor

genes or any combination thereof.

31. The method of claim 27, wherein the blood phagocytic cell is selected from
the group consisting of a neutrophil, a macrophage, a monocyte, a dendritic cell, a

foam cell and any combination thereof.

32. The method of claim 27, wherein the blood phagocytic cell is isolated from
whole blood, urine, stool, saliva, lymph or cerebrospinal fluid.

33. The method of claim 32, wherein the blood phagocytic cell is isolated using

antibodies.

34. The method of claim 32, wherein the blood phagocytic cell is separated using
one or methods selected from the group consisting of fluorescence activated cell
sorting, filtration, gradient-based centrifugation, elution and microfluidics.

35. The method of claim 32, wherein the blood phagocytic cell is separated using
a ligand that binds to a molecular receptor expressed on the plasma membranes of
WBC populations.

36. A kit for detecting the presence of one or more markers associated with
cancer in a biological sample, wherein the kit comprises a labelled compound or
agent for detecting a marker polypeptide, protein lipid, oligosaccharide, mRNA,

microRNA, or genomic DNA in accordance to the method of claim 1, 18, 22 or 27.
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