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lOt I 1'his application claims thc bcncfit of thc liling drtc ol U.S, Pn¡ví..rton¿l P¿lonl

Applicalion Nos. 6)/073,434, filcd on Jnnc 18, 200tì and 6) /022,O3f , filcd on

Jrrrrurrry )8,2001i. cach o[ whLch is hcrtby incor¡oralcd hclcrn by rlfcrcrìcc in its

cnt)re ty fo:' tll purlosc.ç.

t,'I¡:t,t)

f 02] 'f'he prcscnt rnvorrtion rel¿r¡c$ 10 mcthods ol ídcnlrfying mtrrkcr.s of oondílíons such as

gerrdùr of .r fclus or disùrsc such $s fùmor gcnorric, prolcorì¡c, nrclsbolornic,

glycolnic, glycoprotcorníc, hpidomic srrdior l(poprÐtconìic sigrrItulcs in cclls ol¡taincd

fiorn bodily ll: ids of o palicnl.

DACKGROt)Nf)

10.11 'l'urrorr or¡girìate flrom no¡rral ce)ls upon thc accrrmulation of gcnclrc and cprgcncf rc

allerzlrons Thi,r rrrulti-sto¡ procuis involvcs multiplc gcnctíc ûltcrdtion$ lha( Icåd ttr

thc progrc,ssivc tr¿rnsfonns(ion of normal cclls to n maligoanl phcnotypc Thcsc

altcrations arc cornprÍ.scd ol' irrcvcc¡,iblc chaugc* in DNr\ scqucncc (c g, rnutntiorrs,

dclctions, lranslocolrons) nncl Icarl lo thc ¡rclívntio¡r of oncogcncs, innclivalion oI

Lurrror tlrpprt's.ior gcnc.s, and firsrorr of gcrrcs. ñc s(ochns(ic nRturr of thc.sc cvcnts

conferr, genctrc hetcrogcneíl.y thut give.s tlre tr¡tr\frir:med cclls nrolccul¡t fingc:¡rint.r

(c.g., onc or morc ccllular componcnt.r suoh ¿s DNA, RNA" protcin, lþid,

cirlbohyd¡"te, rrnd the like) indicatívc of cânccr tha( givc thcrn uniguc phcnotryes,

Cousu¡ucntly, uniquc gcnc scl hnl)mar*s/srgn¿ttrrcs arr kuo\ìt lo bc exprcssed by

variorrn tunrors ecrou c( rl (2000) Naturc 406:'147; I¡l¡cnhofcrcl al,. QOOI) Hcahh

l'er,;pect. 109:881, vrn't Vcc.r ct rl. (2002) Notnre 415:53O (2002); L,iolttr nntl Kohn

(2003) /{ar. Gc¡cr. 33 l0; Grnos ct ol (2004) C?ncer Rø. 64:5.5; f-ír: (20rJ5\ Ptttt'

Natl Acad. .1¿r'. {-¡.L4 102:3-<31 ; Grigorradis ct al. (200(r) Drcast Cancu R¿scan:h

8 rlt5(r).

MET RODS OF DETECTING SIGNATURES OF DISEASE OR CONDITIONS IN BODILY
FLUIDS RELATED U.S. APPLICATIONS 1011This application claims the benefit of the filing
date of U.S. Provisional Patent Application Nos. 61/073434, filed on June 18, 2008 and
61/022,033, filed on January 18, 2008, each of which is hereby inewporaled herein by
reference in its entirety for all putposes. FIELD 1021 The present invention relates to methods
of identifying markers of conditions such as gender or a fetus or disease such as tumor
genomic, prolcomic, mclabolotnic, glycomie, glyeoprotemnie, lipidornic and/or lipomoteontic
signatures in cells obtained from bodily fluids of a patient. BACKGROUND 103] Tumors
originate from normal cells upon the accumulation of genetic and epigenetic alterations. This
multi-step process involves multiple genetic alterations that lead to the progressive
transformation of normal cells to a malignant phenotype. These alterations are comprised of
irreversible changes in DNA sequence (e.g., mutations, deletions, transtocations) and lead to
the activation of oncogenes, inactivation of tumor suppressor genes, and fusion of genes. The
stochastic nature of these events confers genetic heterogeneity that gives the transformed
cells molecular fingerprints (e.g., one or more cellular components such as DNA, RNA,
protein, lipid, carbohydrate, and the like) indicative of cancer that give them unique
phenotypes. Consequently, unique gene set hallmarks/signatures are known to be expressed
by various tumors (Perou et al. (2000) Nampo 406:747; Lobenhoferet al. (2001) Health
Perspeo. 109:881; van't Veer ct al. (2002) Nature 415:530 (2002); Liana and Kohn (2003) Nat.
Genet. 33:10; Ginos ci al.(2004) Cancer Res. 64:55; Liu (2005) Proc. Nail. Arad. Sri. USA
102:3531; Grigoriadis et al. (2006) Breast Cancer 12es-earth 8:R56).  
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Llofh prinrory and nrctaslatic tunrors c[n lic sífcnl ¡rnd undcteclcd for ycrtr\. I lorvcvcr',

thcsc do¡mant and occult lumorN, âs rvcll a.s prcviously dirrgnoscd prtttrnry trrd

mctuslulrc .sohd lr,rmors, rhcvl durly into thc cír culatiorr upptcxtrnu(cly ottc-lo-stx

nillion cclLs pcr gräm ol {rrnror. A lar¡;c propolion of thcse circrrlating tumol ccllù,

known os C1'Cs, undcrgo apoplosí.s und <lie, whertas d¡stllrct ccll poprrlations may

dcvclop into nrcr¡sratic di.sc¡sc 'l'rrmor ccll snonfouc bodics, DNA, nuclcosonrcs,

llNA, and protein$ irr also found in thc blorrd of canccr ndticrrl$. llolrrrgrcrr ct nl ,

Illood 9J,3956 (J 999) Efforls havc bccn rn¿rlc lo ínvc;tígntc wltctltct .sigtrntr,rrcs of

tunror s c$n bc idcnlilÌcd rì,rd \.hc{hcr lhcy oun l.rc n.rc¡l to dctcct or monitrlr clnccr.

Sco, llansohofl Nalure Revíex's Canter 5, 142 (200-5) and Mclcrran cl o1., CItn

()hetn 54,44 (2008).

DNÂ can bc casily transfcctccl lntro vlÌlous cukaryotic co)ls, r,c., oncc i( i.i rnLcrnalízcd

irrto thc cytoplasm of cclls, it r$ flblc to urtcgr rì1c rts B,c¡)cs rnLo Lhc gcnortrc of thc host

ccll l-or cxamplc, ncutrophrJs und rnuoruphagct carr bc rtptdly artd vcry clliciclrtly

(50%.90%) Lt artsfcclcd Passagc of DNA lron: prokaryolic lo cttkatyottc cclls has

nlso Lrccn dcmon.rtrîtcd and is l¡clicvc<Ì to occur lìnnr cul-oryotrc to cukuryoríc cclls.

l)NA rclcascd fio:n hrmor'cclls lrtrs o higlr ttunsforming actlviry. Àdding $ultcl¡slant

mcdium frorn cultured tuLnor cclls lo nonn¡l cclls rc.sults rn thc appcarancc oF as

many trtrnsformod fooi us those <tccurring tlìcr t transfcction rvilh ¡ cloncd ,rtr gcuc

nrünirristcrcd as rr c¿lcium prccipitrrlc. lrruthcrrnorc, whcn hctrltlty rat6 wcrc itr1cclcd

with platmr ftorn turnor-bcaring rats (thcrr"'forc cou(aining tunror f)NA) Lho lunìor

nrar*.cr gcnc s.as lound in lhc l)NA of lhcir lur:g ccl)s, i c., tì.rmor gchcs h¡vc l¡ccn

tr arrscribcd irr lung cc)1.r.

l-crrkocytcs bcgírr ar' phrrípotcfll hcnral,opoicrrc stcrn cclls rn thc bonc rn¡rrow ¡n<l

<lcvclop along eíthc¡' thc rnyeloid linelge (monoc¡cs, rnacro¡hirgcs, rtcutmphils,

cosinophils, and basophils) or thc lym¡hoid lrucrgc (T rrnd ß lyrrrphooytcs und nglurql

killet cells). 'l'he major functron of the mycloid liucagc cclls (c.g., ucurrophils and

nracrophagcsl is thc phngocytosrs ol infcclíorr¡ or¡ani$rnl, hvc unrvantcrl rlrrntugcr.l

cclls, scncsccllt and dcnd cclls (npoptolic. nnd nccrtrhc), os wcll n.ç thc clcrrtrng of

ccllulor dcbris. l)hagocytes fronr hcalthy anim¡ls do not rtplicate and arc <liploid, i.c ,

I0sl

106.1

2 1041Both primary and metastatic tumors can lie silent and undetected for years. However,
these dormant and occult turnom, as yell as previously diagnosed primary and metastatic
solid tumors, shed daily into the circulation apprnxiinately one-to-six million cells per gram of
tumor. A large proportion of these circulating tumor cells, known as tits, undergo apoptosis
and die, whereas distinct cell populations may develop into metastatic disease. Tumor cell
apoptotic bodies, DNA., nucleosomes, RNA, and proteins are also found in the blood of
cancer patien1s. Holing= ct Blood 93, 3956 (3999). Efforts have been made to investigate
whether signatures of tumors can he iclenlified and whether they can he used to detect or
monitor cancer. Sec, Ransohoff, Nature Reviews Cancer 5, 142 (2005) and McLerran et at,
OM. Chem. 54, 44 (2008). 1051DNA can be easily transfected into various eukaryotic cells,
i.e., onee it is internalized into the cytoplasm of cells, it is able to integrate its genes into the
genome of the host cell. For example, neutnaphils and macrophages can be rapidly and very
efficiently (50%40%) transfecied. Passage of DNA from pnakaiyotic so eukaiyotic cells has
also been demonstrated and is believed to occur from eukaiyotie to eukaiyotic cells. DNA
released from tumor cells has a high transforming activity. Adding supernatant medium from
cultured tumor cells to normal cells results in the appearance of as many transformed foci as
those occurring after a transfection with a cloned ms gene administered as a calcium
precipitate. Furthennore, when healthy rats were injected with plasma from tumor-bearing rats
(therefore containing tumor DNA) the lumor matter gene was found in the DNA of their lung
cells, i.e., tumor genes have been transcribed in lung cells. 1061Leukocytes begin as
pluripotent hematopoietic stem cells in the bone marrow and develop along either the myeloid
lineage (monocytes, macrophages, neutrophils, eosinophils, and basophils) or the lymphoid
lineage (T and B lymphocytes and natural killer cells). The major function of the myeloid
lineage cells (e.g., neutrnphils and macrophages) is the pliagocytosis of infectious organisms,
live unwanted damaged cells, senescent and dead cells (apopietic and necrotic), as well as
the clearing of cellular debris. Phagocytes from healthy animals do not replicate and are
diploid, i.e.,  3 
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have a DNz\ intlcx of orrc. Ou trvctagc, cnch ccll contain.s'<10 ng l)NA, <20 ng ltNA,

and <300 ng ol'proleíIr.

l0? I l)is(incl gcnc cxpres$ion pít(lcñts ol' vot'itrt:on, c.g., tl\ose asrwcitrtcd wrth ccll typc,

gcndcr, agc, inlc:'indrvídutrl diffctcrtccs and thc lilic, havc bccn rccognlzcd ln WfXls

of hcalthy douors. For cxtnrplc, a "lytrtpltocytc-nssocirtcd" cluslet hañ 55 rrniquc

gerq\ ln ncrrtrÒphils, signtlìcartt varintríhLy ur lllc cxllrc.ssion of 52 urrique genc

chlslc¡s hts ulso bccn ttpotrc<|. 1'hc gcncs in thís cluslcr carr bc groupcd illto thlcc

rncrcasrngly spccilic lamiJies: (i) thosc ubiqrrrtorrsly exprcsscd in tnany typcs of

ctrctrlating imnntnc cclls, (r i) tho.* cxprcs.rc<l by cclls ol thc lnycloid li::cagc; and (iii)

thosc spccífic to granulocytcs

l08l Thc lífclimc of varicrus WBC srrbpopulalions vor:c.l ftnm a fcw days (c.g',

nculrophils) lo scvcrul nronlhs (c.g,. macrophagcs). I.ikc olhet ccll typcs, lcttkocytcs

ngc rrnd cvcntuolly dic. l)uríng thcír aging procctis, hnrnau l¡loorl- anrl lt¡sttc-tlcr:vcd

phagocytcs (c.g , ncuoophíls) cxhíbit all thc clu.xslc murkerl ofptogramncd ccll dcath

(i.c , apo¡to.srs), trtclud:ng ce.U)ase åcliválton, p.vknottc nttc)oi, and chrtrr¡tt:n

firrgmerrtation Thesc cclls nlso displuy a nulnbct of "cat-nrc" flugs (e g.,

phosphrtidylscrinc, sugrrn) on rhc cxtraccltrlar surfqccs of thcir plasma mcml,r¿ncs.

Conscqumtly, dylrrg rrnd dcnd cclJs un<l subccllulnt fragntcnls thcroof aro cleartd

lìur¡ lissr¡cs un<i bloorl by othct ¡rhngocylic cclfs.

t09l Thc apoptosrs of phugccylcs í.ç nccclcroted lollowing tlleir dctÍvaliorl. For cxnulplc,

follorving lhc cnguJfìncnL of S. nureut by ncrrlmphils, phosphaLrdylscrinc ls

cx(crnnliz¡d on lhe¡r plo.\rnu ntembtlncs, thcrcby lcading lo thcir rapid phagocytosis

lly mucrophugcs. Activg(cd monocytcs havc ¿lso bcclt sJ:own 1o l".':ud viuiorls tltmol-

ocll lines wíth clcvtrlcd lcvcls ofphosphahdylrerirtc.

tl()l Circulnrírrg phagocytíc cclls ¿lc known lo cngulf lívc ond dcad CTCs ¡nd ftugmcnrs

thcrcof, a nroccss fhat lcnds (o an incrc¿so in tlrc I)N¡\ (and olhel cellt:ltrt cottstttrtcnt)

oonlonlò o[ thc pltagocytosirtg ccll. Fol cxorn¡r)e, apoptolic tulnor ocllr havc bccn

sholvn lo bc phugocyto.ierl by macmphagcs ¿n<l dcn<iritic cclll. Cl.rnscqucrlt to such

phngocyLlc ûctivity, blood rnacrophaget obtnirrcd lÌo,n l)roslÂte c0rlccr l)iticllts llavc

been .shor.vn to corltrirr irr(raccllrrlrrlly tnuch highcr lcvcls ol plostutc-.r¡xcífic antígen

have a DNA index of one. On averaE,,e, each cell contains <30 ng DNA, <20 lig RNA, and
<300 rig of protein. 1071Distinci gene expression patterns of variation, e.g., those associated
with ea 1ype, gender, age, interindividual differences and the like, have been recogni2cd in
WBes of healthy donors. ror example, a "lymphocyte-associated" cluster has 55 unique
genes. In neutrophils, significani variability in the expression of 52 unique gene clusters has
also been reported. The genes in this cluster can be grouped into three increasingly specific
(i) those ubiquitously expressed in many types of circulating immune cells; (ii) those
expressed by cells of the myeloid lineage; and (iii) those specific to granulocytes. 1081 The
lifetime of various WBC subpopulaiions varies from a few days (e.g., neifirophils) lo several
months (e.g., inaerophage.$). Like other cell types, leukocytes age and eventually die. During
their aging process, hutnan blood- and tissue-derived phagocytes (e.g., neutrophils) exhibit all
the classic markers of programmed cell death (i.e., apoptosis), including caspase activation,
pyknotic nuclei, and clumnatin fragmentation. These cells also display a number of "cat-me"
flags (e.g., phosphaticlyiscrine, sugars) on the extracellular surfaces of their plasma
membranes. Consequently, dying and dead cells and subcaular fragments thereof are cleared
from tissues and blood by oilier phagocylic Si& [01The apoptosis of phagocytes is accelerated
following their activation. For example, following the engulfment of S. mucus by neutrophils,
phosphatidylscrine is externalized on their plasma membranes, thereby leading to their rapid
phagocylosis by macrophages. Activated monocytes have also been shown to bind various
tumor-cell lines with elevated levels of phosphaticlylserine. 1101 Circulating phagoeytic cells
are known lo engulf live and dead CTCs and fragments thereof, a process that leads to an
increase in the DNA (and other cellular constituent) contents of the phagocymsing cell. For
example, apoptolic tumor cells have been shown lo be phagocytosed by macrophages and
dendritic cells. Consequent to such phagocytic activity, blood macrophages obtained from
prostate cancer patients have been shown to contain intracellularly much higher levels of
prostate-specific antigen  4 (PSA) than macrophages obtained from patients with benign
prostate conditions. See, Herwig et al., Clinical Prostate Cancer 3, 184 (2004) and lierwig et
al., Prostate 62 290 (2005). This is believed to be a consequence of phagocylosing tumor
cells. Fetal stem cells, nucleated erythrocytes, felal lymphocytes, as well as significant
amounts of cell-free fetal nucleic acids are known lo circulate in maternal blood. See Cheung
et al., Nat. Genet. 14, 264 (1996). 
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(PSA) rhan lrrrrcrophagc.i ob¡unrcd hnnr patrcrrts with bcnign pro.statc conditiorts. Scc,

llcrwíg ct nI , Clincal Prosnrc Concer X, 184 (2004) tnd I'Icrwtg ct a'1., )>rountc 62

290 (2005) 'fhis rs I¡chcvcd to bc a conscr¡rcncc of t)hagocytosing lutrror oclLs. Itct¿l

s(ern cells, nuclcatcd cryth(ocytcs, fclal lynrphocylcs, as wcll ns slgrtilìcan! altloullts

of ocll-frcc lctal nuclcic rcirl¡i rrc known lo circulnlc rn rntletìtal Lrlood. Scc Chcung

ct dl., Nr¿,. Genet. 14,264 (1996)

Itl] lt has also bccn shown thut $'l:en irpoptotrc bodrcs (mcnrbrnnc-c[crtp.luttrLctl ccll

filgmcnts) dcrivcd from hunr$n Burkrll's lymphomt cclls arc ct¡lLtttcd with human

r)ìo¡rocl^ei (phagocyric) or vascttlat .rnloolh nrusclc cclls (lon-phagocy(ic), rhc

monocyrcs show a high pcrccntagc of !ìpsLcin-Ilnt t' vil'us (I:ìflV)-spccific, lumor-gcnÕ-

positivc cc'lls, whcrcss smooth n¡t¡sclc cclls cxlribit approximalcly 0.0IVo lrcqucnoy of

r,rplnkc uod cxpt ession.

ll2l Mclhocls ¡rc nccdc<l thût ënirblc the cÀrly dtrgnosts of thc prcrcncc of discasc (c g ,

Lumoro) in jndivrduals, c.g., rndrvi<luals rvho atrc nol known lo ltavc lhc dtscnsc or who

h¿ve recurÏcnl diriea¡ie. Onc objcct of thc prcscnt ínvcnttolt is 1o facilitarc rhc

dctcction of discrsc-spooific (c S., turrlof-spccific) 
'¡rrkcrs, 

c.g., proteins, RNlt',

DNA, cnrbohydnrlcs cnd/or Ipíds t:rd tlrc tikc within subpopululions of whitc blood

cclls (WßCs) tn un uu:ntol, írtcludittg ¡ hr¡mon.

SIJMMARY

Il.1l Embodirncnt.s of thc prtscnl tnvcnhon ure baóed orl lltc usc of phagocytcs Lo

dclcrn::nc the Þfc.le¡ìce or absencc of markcrs associatcd u/lth ccflstll rllscnscs ol

conclitiorr.ç. Âccording to ccrtairt cmbod¡mcnls of thc prcscnt invcn l:on, l)hugocylcs

tncot1rorï¡e colls ¿nd/or fragmcrus nrrd/or conrponcrrls thcrmf cit cttLsling in bLoorl thøt

flrc chRrrìclcnstrc ol'a purtrcr.rlnt di.çcnsc ol'condilion. 'l'hc co):tcnls of thc p)tagocytcs

providc a nrarkct profi lc lor lhc clí.sc¿se or condltion, lot cxttttt¡r)c throlrgh DNA

an<Vor prolcins conlcnt in tho ccll or lhrough DNA ot'pfolerñ exprcssion by thc ccll.

Cornparison of I)NA cxprcssion profiles ofphagocytlc and non-phagocytic WÈlC lc¿d

to thc dclcct¡o¡t of tumol .spcoilìc, dtscuo spocíflrc or conclillon spcciñc l)NA

signølurcs within ¡hrrgocytic cclls th¡t wcrc cilhcr uot expttnscd ot rtndcr-cxptts.scxl

in thc uon-phngocyLic ccll. Líkcrvisc. ptotcttt cxptcssion profiles of phagocytic nnd

1111 It has also been shown that when apoptotic bodies (membrane-encapsulated cell
fragments) derived from human Durkites lymphoma cells arc cultured with human monocres
(phag,ocytic) or vascular smooth muscle cells (non-pliagoeytic), the monocytes show a high
percentage of Epstein-Darr virus (EDV)-specific, tumor-genepositive cells, whereas smooth
muscle cells exhibit approximately 0.01% frequency of uptake acid express-ion. I 21Methods
are needed that enable the early diagnosis of the presence of disease (e.g., tumors) in
individuals, e.g., individuals who are not known to have the disease or who have recurrent
disease. One object of the present invention is to facilitate the detection of disease-specific
(e.g., inmor-speeifie) markers, e.g., proteins, RNA, DNA, carbohydrates and/or lipids and the
Eike within subpopulations of white blood cells (WDes) in an animal, including a human.
SUMMARY I131Embodiments of the present invention are based on the use of phagocytes to
determine the presence or absence of markers associated with certain diseases or conditions.
According to certain embodiments of thc present invention, phagocytes incorporate cells
and/or fragments and/or components thereof circulating in blood that are characteristic of a
particular disease or condition. The contents of the phagocytes provide a marker profile for
the disease or condition, for example through DNA and/or proteins content in the cell or
through DNA or protein expression by the cell. Comparison of DNA expression profiles of
pliagocytic and non-pliagocylic WBC lead to the detection of tumor specific, disease specific
or eonclilion specific DNA signatures within phagoeytie cells that were either not expressed or
under-expressed in the non-pliagocytic cell. Likewise, protein expression profiles of
phagoeytic and  non-phagocytic WWI lead to the detection, of tumor specific, disease specific
or condition specific protein signatures within phagocyfic cells that were either not expressed
or under-expressed in the non-phagocytic cell. Accordingly, in ccrlain embodiments, the
methods of the present invention identify the presence of solid tumors (e.g., primaiy and
metastatic lesions) in an individual suspected of having cancer and/or identify the presence of
cancer prior to the manifbslation of pathologic signs and symptoms and detect disease
recurrence. According to other embodiments, the methods of the present invention diagnose
ecrlain diseases or other conditions by identifying specific signatures from blood or other
bodily fluid. 1141 The present invention is based in part on the discovery that blood cell
components, such as phagocytic cells and non-phagocytic cells, of an individual are ideally
suited for the facile identification and differentiation of iumor specific and normal, nonspecific
signatures and therefore the elimination of the inequality of baseline consequent to intrinsic
interinclividuai (e.g., age, gender, ethnic background, health status) and temporal variations in
gene expressions. 1151 In certain exemplary embodiments, methods for the identification of
tumor- and/or other disease-specific signatures within the Wfles (obtained from the blood or
other bodily fluids, e.g., urine, stool, saliva, lymph, cerebrospinal fluid and the like) of an
individual suspected of having cancer and/or one or more other diseases or disorders or
conditions are provided. Embodiments of the present invention provide patient specific results
and are not dependent on population-derived average signature profiles and values obtained
from "healthy" controls, i.e., the baseline/background signature(s) is/are specific to the
genomic, proteomic, metabolomic, glycomic, glycopintemnic, lipidomic, and/or lipopmteomic
profile(s) of the individual being evaluated. Embodiments of the present invention provide a
personalized predisposition to, screening, diagnosis, and monitoring of disease. 
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rrr)lr-plrtgocyt¡c Wll(-' icad to the detcdlíon of trunol spcctlìc, <lisctsc .s¡rccific or

corrdítion spccific protcin slgrtslttt cs rvithin phagorytrc cclls (hnt wcll c¡ Lhcl trot

cxprcssccl or under-cxpruì.tcd irr thc non-phagocyLic cc)1. Àccordtngly, in ccllrin

cnrl¡odirncnls, thc rncLhot]s of tltc Ptcscr)t lnvcntion idenùfy llre prcscncc of .rclid

trrnors (c.g., pn:rary nnd :netaslatic lcsions) irl ¡rn iucirvidual susfx:ctcd of having

c¿rrrccr ¡rrd./or idcntify thc nrc{icncc ofcancor prior Lo lhc mtlrif'cslIlroìl ol puthologíc

signs and .Ð/mptom$ irnd dctcct discnsc ¡ cot)r'rcncc. According to othct cnllrodimenls,

(hc r¡clhorls of thc prcòcrrì ruvcution diagnosc cc:'lain di.reasos or othcr conditions by

rutcrrtifying spccilìc signuttrros from blood or othcr bodr ly flt:rd.

1l11 1'hc prc.tcnt rrrvcltror) is bascd tn pÂtt on thc discovcry thtt blood ccll comPor)crrts,

srch as pltugocyLic cells ¡nd lon-phugooytic cclls, ol an indrvi<loal nrc idcalJy srrrtcd

fot thc f¡oilc rdcntilioation ¿nd rtillcrcnti¡trott of lunlo::.spccific and notmnl, trort-

specilic signatur.cs rrrd thorcforc thc clirntlrotion ol thc iucquulíry of b{rdelíne

conscqucnt lo intrinsic rnLcrindividual (c.g., agc, gcndcr, cthnic background, hcalth

slatus) and tcntporal v¡riations in uenc cxprc.*stotts.

lI5l In ccrtairl cxcrnp)rry ctrbodirnent.r, r¡ethod.\ for thc idcnlrlìcslion c.f turnor- antl/or

oLhcr drecasc-spccific signalurcs wilbin lhc WBCs (obtaurcd fioln thc blood o:'othc::

Lrodrly flurds, c.g , urinc, stool, .raliva, Iymph, cctr:brosprr:¡ll llrrid nnd thc likc) of alt

índividull sus¡ectcd of hnvrrrg c¡nccr anrl/o:'onc or rnolc ofhcr disc¡sqs o¡' <lísordert

or con<litions arc pnrvidcd, Enrbodirncn(s ol (hc presont invcntion providc pc(icnl

.spccific rcsults and arc not dc¡rendent on ¡Toprrlation-det'ived averagc sign¡lurc

prolilcs an<J 1.¿l¡ç5 çr[rtaincrì fiorn "Lrcalthy" contrnl.s, i.e , the ba.sclirrc,/background

.signntur c(s) iVnr c spccific 1o lhc gchomic, protcomic, mcLabcrlomic, glycomtc,

glyco¡rntcnnic, lipidonric, sndior )inonrotcomic pruIilc(s) of thc :ndivíduul l'ctng

cv¡h¡slcd. llmbodíments of lltc ptcsctrl i¡tvcrltio:r providc a pcr.sona llzcd

predrnposition to, scrccnnB, <lrtgnosis, artd mortÍtoring of discssc.

ll6l Irr certirin embodrrnclts nnd wrth rcfc:¡ncc lo Frgurc l, thc p¡rscrt invcntion is bascd

on thc strilíly of phagocytic cclls (o cngrrjlund ingcst riablc, dyirrg and dcsd cclls

(c.g., npoplotic cclls, nccrolíc ccll.s), microorganisms (c.g., ['äclor'ia (c.9., Rickcttsia),

virrrscs, firngt, yc&s(, Drctoz.oû and the likcì subccllulnr patliclcs u d/oI frngmcnts

lhcrcol (ca¡al bodíc.r, ce)l mcmbranc, ccnlttolcs, ccnltosontc.l, gcrns, golgi ,ppalqttls,

1161In certain embodiments and with reference to Figure 1, the present invention is based on
the ability of phagocytic cells to engulf and ingest viable, dying and dead cells (e.g., apoptotic
cells, necrotic cells), microorganisms (e.g., bacteria (e.g., Rickettsia), viruses, fungi, yeast,
protozoa and the like) subcellular particles and/or fragments thereof (cajal bodies, cell
membrane, cenirioles, centrosomas, gems, golgi apparatus,  6 lysosomes, mitochondria,
nuclear membrane, nuclei, nucleolus, paraspeckles, promyelocytic leukemia bodies (nth
bodies), ribosonics, rough endoplusmie reticulum, smooth endoplasmic relicultim. VaCtlaieS,
vesicles, mierovesicles, and the like), and cellular debris, e.g. chromosomes, DNA (nuclear
and mitochondrial), exons, genes, introns, proteins, prions, carbohydrate-binding proteins,
glyeopnoleins, lipoproteins, RNA, rnieroRNA, lipids, apoptotie bodies, nuclei, microvesicles,
exosornes, nucleosomes, polymorphic inteiphase karyosomal associations (MIKA), splicing
spreckles, and the like), and the absence of these characteristics in nonphagoeyi ic cells.
Accordingly, the analysis of DNA (nuclear, mitochondrial), RNA, microliNA, protein, prions,
carbohydrate binding proteins, glycoproteins, lipids, lipoproteins, apoptotic bodies, nuclei,
microvesicles, exosomes and/or nucleosomes and/or expression profiles of phagoeytie WBCs
and their comparison with those from non-phagocytic cells oblaincd from the blood or other
bodily fluids of the same donor provides an identification of tumor- and/or disease-specific
signatures within the phagocytic cells (patient-specific signal) that are either not expressed or
significantly differentially expressed in the non-phagocytic cells (patient-specific noise), Since
both phagocytic and non-phagoeytic cells arise from the same pluripotent stem cell within the
bone marrow, subtraction of the non-tumor-associated/induced signature profile (identified in
the non-phagocytic cells) from the signatures found in the phagocylic cells allows the
identification of tumor- and/or disease-specific signatures in the sample of the ',articular
patient as shown in Figure 2. According to certain other embodiments, cellular debris in bodily
fluids is internalized by cntosis (cell absorption), endocytosis and pinocytosis. 1171 According
to one embodiment of the present invention and with reference to Figure 3, a blood sample is
obtained from an i"dividuitl with the blood sample including both phagocytic and
non-phagocytic cells (e.g., WBCs). Phagocytic cells(s) (e.g., neutrophits, mono eytes,
macrophages dendritic cells, foam cells) are then separated from non-phagocytic (e.g., T
cells, B cells, mill cells, basophils) cell(s) by various methods known lo those of skill in the art.
According to the present invention, the phenotype of WI3Cs is altered by the phagocytosis of
live/dying/dead CFCs (and subcellular fragments thereof) and/or tumor- and/or
disease-specific DNA, RNA, protein, carbohydralc and/or lipid present in blood. Phagocytosis
leads to the  7 internalization of these tumor and/or disease signatures into the phagocytosing
cell and possibly the integration of tumor-cell DNA with its tumor-specific somatic mutations
(or other disease-related mutations) into the normal phagocytic cell DNA (i.e., its transfcction
of the chromosomes of the target cell). The subsequent transcription of the "transfected" DNA
of phagocytic cells into RNA and the translation of the latter into pro thins produces a
phenotype different from nonphagocytic Mies. 118] Therefore, comparison using genomie,
proteomie, metaboloinio, glyeomic, glycoproteoinic, Iipidomic and/or lipoproteornic methods
known to those of skill in the art of the DNA, RNA, protein, and/or lipid expression profiles of
phagocytic and non-phagocytic W13Cs (as shown in Figure 3) obtained from an individual
with cancer (and/or one or more oilier diseases) is used to identify tumor-specific (and/or
disease-specific and/or condition specific) signature(s) and/or profile(s) selectively in the
phagocytic cells which confirm the presence of occult tumor(s) (or other diseases or
conditions) in the individual. According to the present invention, the stibiraction of the DNA,
RNA, protein, carbohydrate and/or lipid profiles of phagocytic cells from non-phagocytic cells
provides a method for the identification (e.g., after genornic, proteomic, metabolontie,
glycomie, glycoproteomic, lipidomic and/or lipoproteomic analyses) of tumor-specific (and/or
disease-specific) signatures in a blood sample (and/or other biological sample) of a particular
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lysosotttcs, r)ìilochondriq, nuclë¿r rhctnbritnL', )Ilìclc¡r nuclcoltts, pnlzsltockLcs,

nrornyel0cytic lcukc¡nia bodrcs (f'Ml- bodlcs), tibosontcs, roul¡h c::doplusmíc

rclio¡ll¡rn, smooth cndoplft.smic rclicuiut¡. vacuolcs, Ycsiclcs, mlcrovcòlcle5, altd thc

likc), ¡ncl ccllulur dcl.rrí.t, c.g. chrotnosomes, l)NÂ (luclcar atld nriLochondrial),

cÀorls, gcr)cs, introns, prolein.s, prions, carbohydralc-bindíng protcilt.s, glycoprclcill.s,

lípopmtcins, l{NÀ, nuc¡oRNA, lipids, apoptotic l¡o<iics, ntrcLci, r¡Íclr}vc.l¡cle.ç,

€xo.\ome$) nuclcodomc$, polyr¡torph¡c inlc:phasc karyo.sornal as.rociatíons (l)IKA),

.sphcing sprccklcs, artd tltc likc), and Lhc alrsonce of lhcùc chttnctc¡¡slics in non-

phrgocylic cclJs. Aocor<)íngly, tlre anrrlysis of I)NA (rrrclear:, mrfochondlitJl, RNA,

nrícrollNÂ, ptúfcrrr, prons, cut'bohydrate bindirrg prorcrns, glycoproleins, lípids,

li¡rop:nLcins, unoptotic bodies, nuclci, microvcbiüles, cxo.solncs Rnrl/o¡' ntlclco.So:¡eli

anrl/ol cxprcssron pnrfilos of phagocylic WIìCs and thcír ctrtrpitrisotr with thosc from

non-phagocytic cclls obtrrilcd fron: thc lr]ood ot othct lrcdily fluid.s of thc ôûmc donor

provrdcs ¡n iclcntific¿Líon ol' tutrror- and/o:' discaso-.s¡ecífic signnturcs wtthtn ¡hc

phrgocytic ce.lls (paticn t-spocific *igna)) lhat a¡c cill¡cr nor exptc.rsc<l ot r,lgrrificarrtly

diffcrcntrally cx¡rttsscd in thc nort-phagocylic cclls (pa Licnt-spoc: fic noi$c). S¡lrcc

bolh phagocytic arrd rron-phagocytic cclls ariss fium lltc ssntc plttril)olcnl ,ste¡n cell

wlth¡n thc bonc marrow, subtrzctíon of Lhe norr-tru¡or-ussocíulerl/induccd signatrtrc

proFrfc (ideîtifisd in thc ttott-phtgocylrc cclls) frnm thc signatures fotlnd in thc

plurgocylic cclls a)lows ¡hc idcrrtilicntion of tunror- and./or di*casc-spccific sigtrnttttrs

in thc *rrnrplc ol tJtc particular piìtient ¿rs .sltowrt ln Figurr' 2. Acmr dirtg to cL'11å¡0

othcr cmbo<i:rnorrls, cellrrlat dcl¡ris ln bod:ly fluids r¡ irrtcnralizcd Ly cntosis (ocll

absorptron), cudocytosrs nnd pirrocyto.si.s

llTl Accorrling to one embodinrcul of the prosont invcrt(ion rrnd with tcfcrcncc to Figurc 3,

u blood sample is obt¿ined from rn nrrliv¡¡hrnl wrLh tltc bloorl sornplc including both

phagorytic tnd uon-phttgooytic ccllt (c.g., WBCs). l>hugocl'tic cells(s) (c.g,

nerrlro¡hils, mortocytc6, mactophrgcs <lcndríLic cclln, lonm ccllsì ste thell sclarír¡cd

fiom nou-phagocytio (0.g., 'l' cclls, tl cclls, nr¡ll cells, l'asophils) ccll(s) Ly variorrs

rhclhod.r krrowrì lo llrosc oI skíll in the art. Âccording lo tho prcöcrll invcntiort, thc

pl:cnotypc of WEtCs is altcrtd ty thc phagocytosls ol Jivcldying/dcrtd Cl C.t (nnd

nrrl¡ccllular ftugntcnts lherco0 rndior lumot- ¡n<l/ol disca.sc-spccific DN^, lì'NA.

lnþtc¡n, ci¡îbohydralc ¡rndior hpi<l prcrcllt in l¡lood. l'hagocytosís lcadt to rhc

[19]in Main exemplary embodiments, phagocylic and non-pliagocylic cells (e.g., obtained from
the blood or one or more ether biological samples (e.g., urine, stool, saliva, lymph,
cerebrospinal fluid and the like), arc separated. Since the phagocythsis of GTO; (and
subeellular fragments thereof) by phagocytic WBC leads to the internalization of the tumor
cells into the cytoplasm of phagoeytic cells, the quantity of DNA, RNA, protein, carbohydrate
and/or lipid within phagocytic cells will be higher than that of' non-phagocytic cells. Therefore,
comparison of the quantity and profile of these components between the phagocytic and
non-pliagocytic cells is used as an indication of the presence of cancer.  8 1201 in certain
exemplary embodiments, a method for diagnosing the presence of a cancer cell in an
individual is provided. The method includes the steps of obtaining a first expression profile
from a blood phagocytic cell from an individual, obtaining a second expression profile from a
blood non-phagocytic cell from the individual, 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. 1211 In certain
exemplary embodiments, a method for identifying a tumor-specific signature in an individual
having cancer is provided. The method includes the steps of obtaining a firs1 expression
profile from a blood phagocytic cell from an individual having cancer, obtaining a second
expression profile from a blood non -phagocytic cell from the individual having cancer,
comparing the first and second expression profiles, 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 calmer.
[221 hi cerlain exemplary embodiments, a method for diagnosing the presence of a cancer
cell in an individual including the steps of obtaining a first expression profile from a blood
phagocytic cell lioin an individual and obtaining a second expression profile from a blood
non-phagocytic cell from the individual is provided. The method includes the steps of
comparing the first and second expression profiles, identifying the presence of a circulating
tumor cell or Gulped lular 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. In certain aspects, an increase in the quantity of a marker in the
first expression profile relative to the second expression profile indicates the presence of a
circulating tumor cell or subcellular fragment thereof. 123J In certain exemplary embodiments
and with reference to Figures 4-6, a method for diagnosing the presence of a cancer cell in an
individual including the steps of isolating a population of pliagocytic cells from an individual
and separating 2n phagoeytic cells from >2n pliagocytie cells is provided. The method
includes the  9 
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ínternalization of thcsc turnor ¡ur(l/or' (liscrric \rgnalurts rrrto llìc phtgocytosir)g ccll

and possi['ly thc intcgration ol Lurììor-ccll l)NA wrth its turnot'-.s¡recific .sornittic

rnutRl,ons (or olhcr dísca.sc-rcIalcd rrrutâlíonsì into thc nolrlul phagocytíc ccll DNÄ

(i.c., its rranslcction of lhe chrortosor¡có of thc targcl ccll). 'l'hc srtbscqucn(

tr"h.scrtl)tion of lhc "lnnsfccfcd" .DN A of phagocytic cclls into RNA and thc

l¡'rrnslelion of tho I¿ltor irt(o protcirts prorluccs o phcnoìypc diffcrcnt fiorn non-

phngocytic Wlì()s.

llSl l'hcrclorc, con:palison usir'rg gcnom¡c, protcomic, nrcLabo)otnic, glyctrmic,

glycoprotcornic, hpidomic .tnd/or lrnopmtcontic tncthods knovr'lt to lhosc o[ skill in

drc rrrl of thc DN^, llN^, protcirr, andior hpid cxprcssion pmfilcs of phagocyt¡c attd

non-phagocytic WBCs (as shown in Frgrrrc 3) obtnincd [ro:¡ n:r i¡dívìdual with

uruccr (and/or onc or nrorc olhcr <li.rcuso') rs uscd Lo idcntify lurnor'-spcoilic (sndior

discasc-.spccr{ic arìd./or condrtlon spccific) signrrture(s) lnd/or prol-rlc(s) sclcclivcly in

thc phagocylrc cclls whioh confìr'm the ptc.\cncc of occtllt trrmor(s) (or othcr drscascs

o:'conditions) irr lbc inrlividual Âocording to the ptÌ.lcrrl irtvcntion, lhc st¡blractiou of

the l)NA, RNÄ, protein, c.rdrbohydrstc sndror lipid prcfilcs of phagocyttc ccl)s frotn

non-phagocylic cclls providcs ¿ mcthod lol thc ldcn(ilication (c,g., aftcr genomic,

proleomíc, mctdlrol(ìnric, gl¡,cornic, glycoprolcomic- hpidomic and/or lipoprotcomic

rna)yses) of lurnor-spcc:lic (and/or dÍscosc-spccífic) signutures in rt blood uample

(and/or ofhcl biologicoi snnrplc) of a particular paticnt and sigurfy thc prcscnoc of

occu)t turnor(rt) and/or othet' discasc as shorvn irt lrrgurt 2.

tlgl lr ccrlain cxcnrplary cn:bodrmenló, phagocytic atrd non-phagocylrc cc)ls (c.g.,

obtaincd lrom thc blood or onc o[ morc olhcr biologícal snrrrplcs (c g , ttrinc, stool,

.ruìiva, ìymph, ccretrro$Irndl fluid ¿rrrd thc likc), rrc scprratcd, Sincc thc phagocytosis

ol CICs (aud subcclJu lrrr ltagnrcnt.r thcrcof) Ly phagorylic Wl]C lelds to the

illlerrriìlizrtiorr of tlte lumot cclls in(o thc cylo¡rìasm of phngocytic cclls, t)tc qr,tauttty

o[ DNA, RNA, ¡>roLcin, curtrohydt¡tc andior lipid witbin phrrgocytíc cclls rvíll bc

highcr rhon that of rron-phagocytic cell.s, 'l'hetcfo¡t., cornparisotr o[ thc qtrznlily and

nrofilc of lhcsc comltonetìts bc¡wccn rho phagocytíc and non-pltagocytic cclls is uscd

as ¡n irrrircatíon of the ¡rcsence of c¡trcct

steps of obtaining a first expression profile front the 2n phagocytic cells, obtaining a second
expression profile from the >211 phagocy tic cells, comparing the first and second expression
profiles, and identifying differential expression of one or more markers specific to the first
expression profile. The method also includes the step of relating the differential expression of
the one or more markers specific to she Inst expression pmfile to the presence of a cancer
cell in the individual. PA In certain aspects of the methods described herein, markers include
DNA, RNA, inicroRNA (e.g., DNA or RNA corresponding to cancer gene, oncogene, a tumor
suppressor gene or any combination of these), protein (e.g., a protein or polypeptide encoded
by a cancer gone, oneogene, a tumor suppressor gene or any combination of these), lipid,
carbohydrate and/or any combination of these. In certain aspects, a blood phagoeytic cell is a
neutrophil, a macrophage, a monoeyte, a dendritie cell, an eosinophil, a foam cell or any
combination of these. lit certain aspects, a blood nonpliagocylic cell is a T cell, a B cell, a null
cell, a basophil or any combination thereof. in other aspects, a blood pliagocylic cell and a
blood non-phagocytic cell are isolated from whole blood using methods known to those skilled
in the art, such as antibodies. in still other aspects, a blood phagocytic cell and a blood
non-pliagocytic cell are isolated fiorn a population of white blood cells using methods know to
those of skill in the art such as fluorescence activated cell sorting (FACS). in other aspects,
the blood pliagocytic 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. In
yet other aspects, the blood phagocytic cell and the blood nonphagocytic cell are separated
by one or methods including filtration, gradient-based centrifugation, elution, microfluidics and
the like. In certain aspects, an individual has one or more of occult (e.g., dormant,
undiagnosed, hidden or concealed) cancer, previously diagnosed primary cancer and
metastatic cancer. in certain aspects, a method includes the step of relating the presence of
one or more markers to efficacy of a cancer therapy. 1251 In certain exemplary embodiments,
the above described methods arc applied to detect, idenlify or diagnose the presence of an
infectious agent or disease other than cancer by comparing expression profiles of phagocyfic
and nonphagocytic cells to determine  to differential expression of markers characteristics of
the infectious agent or disease other than cancer. In yet another aspect, one or more of the
methods described herein are used to detect the DNA, RNA, protein, carbohydrate and/or
lipid profiles of pathogens (e.g., viruses, bacteria, rickettsia, protozoans, helininthes, fungi,
yeasts and the like) and other diseases or pathologies (e.g.. Alzheimer's, dementia, heart
failure, atherosclerosis, arthritis, genetic disorders, bone diseases, gastrointestinal diseases,
prion diseases, and infectious diseases). 1261 In certain aspects of the methods described
herein, markers include pathogen DNA, pathogen RNA, pathogen protein, pathogen
polypewide, pathogen lipid and any combination of these. In certain aspects, an infectious
agent is a virus, a bacterium, a fungus, a parasite, an infectious protein and any combination
of these. In certain aspects, a method includes the step of relating the presence alone or more
markers to the efficacy of a pathogen therapy. 1271The methods and compositions described
herein, therefore, enable the facile identification of tumor specific signatures in the blood
sample of a patient, without depending on population-derived average signature profiles and
values obtained from "healthy" controls. Specifically, the methods and mnpositions described
herein can easily and economically: (i) identify tumor (primary and metastatic lesions)
pmsence in an individual prior to the manifestation of pathologic signs and symptoms; (ii)
identify tumor (primary and metastatic lesions) presence in an individual suspected of having
cancer; and/or (iii) detect tumor (primal)/ and metastatic lesions) recurrence in an individual
undergoing/following various treatments. 128) Accordingly, the methods and compositions
described herein (i) enable the noninvasive screening of cancer; (ii) allow the diagnosis of
tumors, especially at the earliest time points; (iii) move meaningfill intervention(s) to a much
earlier point in the path of tumor progression, thereby forestalling the development of
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l20l ln ccrluin cxcn:¡rlnry cnrlmclintcnls, ¡ rnclltod lor cltugnosirtg thc prcscnoc of ¡ conccr

ccll in an i¡rdividra I is prnvirlcd. 'l'hc u¡clhod includcs the .stcps of oblitintng t firrl
cxprcssiort ¡roälc fronr a blood plrrgocytic ocll fiom ar íItdividu¿tl, obtatuíItg a

.second cxprcsxion prolilc from a l¡lood non-phagocytíc ccll from Lhc indivítlual,

xtmparírrg lho first anrl ,!cÒrrd cxprc.ssiott pr ofilcs, idcrw lying diflcr cntíal cxp:cssion

ol onc or r¡orc rn¡u*crs spccífic lo tLtc first crprtssion prolile, nnd rclating fhe

<lifl'crcntial cxplrssron of thc one or r¡orr mcrkers l¡ecífic to thc first cxprcs.tion

profilc to the ptcscncc of a c¡rrccr ccll ir thc irrdrvidusl

l2ll In cctltrin cxcrnplary cr¡tboditncuts, a ncthod [or' ídcnLifying a Lutnor-rpccific

signnlurc in sn ind¡vidunl havíng canccr :l provirlcd. llrc mcthotì includcs thc stcps

of oblnint:tg a fiml cxprcssrorr prof lc lì'onr a bloo<l phugocytíc cetl frnm an individual

havrrrg cnnccr, obtrrning ¡ sc¿ond cxprtssion profìlc frorn a [food uon-phagooylic ccll

from the índiví<iurtl hrtving c¿ncer, comparrng thc first rnd sccond cxprcssiort ptohJcs,

idcntifying diflcrcrrtiol cx¡rcssion ol two or more nrnrkcrs spccrlìc to tltc first

expressíon profile, and relating thc ditlbn:rrtial cxprcssion ol lhc lwo o¡' rnorc markcrs

spocifio to a lumor-spccífi0 signtlurc in lhc índívidutl havtng cnncct'

1221 In ccrlarn cxcnrplnry cnrl;orlirrcnts, u n:ctho<i for rl:ogno.sing thc l)ttscncc of a canccr

ccll irr an índivídunl irrclrrdrng rhc .stcp.i of obtairring o fir*L cxprc.rsion prolilc horn a

blood phagooylrc cclJ fìo¡¡ an indrviduul unrl obtaíning u sccond cxprcssiort profile

fiom n l¡lood norr-phngocyuc ccll honr thc indivi<hral is pmvídcd. 'l)Ic mcthod

í¡cludes the ¡ìteÞs of compârihg thc lirst and sccond cxprcssron profilcs, i<lcnlilying

tlte prcscnce of a circulating lumot ccll or subocllu Inr ltz¡monl thcn:of ':pccific tcr tl:c

first cxprcssion profilc, rìnd rclrttirrg thc prcscncc ol n circuiuting lt¡mor ccll or

sul¡ccllular fiagrncnt thcrcof to (hc prcscncc of ¡ c¡lrccr ccll in thc individual. ln

ccrtain ospccts, art incrcasc in thc quanlrty of a r¡¡rker ín ¡he fint exprtssion profile

rclatrvc to thc sccond cx¡rcs.rion ¡:nfi)c índicrtcs thc prescncc of n ctrcr,tltling (untor

ccll or subccllulul frogrncnl lhcrcof.

l2ll In ccrtairr cxcmplary cml¡odimcnls and rvilh rcfcrcnco 1o Figrrrc.* 4-(r, a mcthod for

díagnc'ring thú pruscncc of ¿r carlccr ccll irr an rrrdividral rnohrding thc stcps of

rsolating a poprrlnLio:r of phLrgocytíc cclls Jìorl ¡n irrdividuaI ond scporatt:rg 2n

plrtgocytic cclls fiout >2rr phngocytic cclJs is provídcd. 'l'he me{hod includes thc

11 treatment to be closely coupled (e.g., personaliution of anticancer therapy); (ix) provide for
prediction and early detection of tumor type and staging; (x) provide for therapy selection; (xi)
determine whether a tumor is metastatic or not; (xii) provide methods for the monitoring of
diseases; and (xiii) methods for the prognosis of diseases. BRIEF DESCRIPTION OF THE
DRAWINGS 1291The patent or application Me contains at least one drawing executed int
color. Copies of this patent or patent application publication with color drawing(s) will be
provided by the Office upon request and payment of the necessary fee. The foregoing and
other features and advantages of the present invention will be more fully understood from the
following detailed description of illustrative embodiments taken in conjunction with the
accompanying drawings in which: [30] Figure 1 schematically depicts a proposed pathway
leading to acquisition of tumor-specific DNA, RNA, protein and/or lipid signatures by
phagocytes following engulfment of live CTes, apoptotic CICs, fragmented CFCs, tumor DNA,
RNA, proteins, and lipids released by viable and/or apcIptotic tumor cells. Note that only
phagocytic cells (and not non-phagocytic cells) acquire tumor signatures. [311Figure 2
schematically depicts an analytical method used in the identification of cancer signatures
expressed in/by pliagocytic cells of patients with ovarian cancer (0(1:). 1321 Figure 3
schematically depicts a general flowchart alone embodiment of a method of' the invention. 
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s(cl)s of obtnuirtg & lirs( cxnrcssion nroÍìlc lrol¡t lhc 2n plrtgocyt:c cclls, oll(aining a

sccond cxprcssi<tn pmlilc from thc >-2n phngocytic cclls, conrpnting lhc lirst und

sccorrd cxprcssion profilcu, nrrd idcntrlying dilTcrcntínl cxp:t.lsion of onc ol' lnorc

markca spcciäc to fhc lirsl cxp:c.tsion profilc. Thc l¡elhod also rnclrrdcs thc stcp of

rr:latir:g thc dil'fcrcntial cxprcss¡ort of lhc ottc or ntott t¡arkct¡ spccífic to tltc lirst

cxprrssìor prtlfrlc to lhe ptt.lcncc o[¡ csuool coll ín thc iltdtvidttnl

ln cc¡tuín u.specls of thc mcthods dcsoribc<t hcrctn, ntnt*crs inclu<lc DNÂ, I(NÂ,

r¡icroRNA (c g, DNA or RNÀ cotrcspou<iing to canccr gcne, oncoS,c¡le, { Inmor

.supprr.Tsor gcnc or åny comb:nation of thcsc), protcin (c.g., â Pmlcirl or polypcptidc

oucodc<J [.y ¿ì csnccr gcrtc, or)cogct)c, a lumor .lupnlc.lsor gcnc or any combínotion of

lJrcsc), Iip:d, curboltydratc and/or any combinaliou of thcsc. In ccttrin aspccls, tr

blood phagocytro ccll is a ncutrcphil, a rntcrophngc, s lronocylc, a dcldritic ccll, an

eosinolhil, a lb¡m ccll or ttny combinutio¡r of thcsc. ln cclfoin trsnecl$, ¡¡ blood non-

phngocytic cell is l T ocll, ¿t [] ccll, a rrull ccll, a basophil or any combination lhercof

ln othcr {rspcclú, o blood phagocylíc ccll rtnd a blood non-phrgocy¡rc ccll trc i.soltlcd

fiom whotc lrlood usrrtg rnctl:ods knowrl to tho.se skilled in thc att, s¡lch ts rtntitror]ics.

In slill olhcl cspecL!, a blood phagocytic ccll {nd a btc'c'd non-phngocylíc ccll nrc

isolatcd finrn a population olrvhilc blood colls urthtg ntctJtods know to tho.rc of skill

in thc art .rr:ch us fluorc¿icencc nctiv¿ttcd ccl) soníng (Fi\CS). ln olhcr sslecls, lhc

blood phagocytic ccll und thc blood non-phagocytic oclf arc sepa::alcd usrrlg rr ligand

tha( trinds to ¿ molccolar rcccplor cxl)trsscd on thc plasnta nrelnlrranct of WBC

populations. In yc1 othcr rspccL.s, thc blood phagocylíc cell ånd thc l¡lood non-

phagocytic ccll src scpnrutcd by onc or'r¡ethods including filttnLion, gradícnt-bnscd

ccullifugalron, chrtíon, lnictofluidics and thc iikc. ln ccrtaín flspccts, ell rndividunl

Ituç onc or morc of ocoull (0.g., dormant, undttgnoscd, hi<kle:r o:: mnccnlcd) concct',

prwiou.rly díagno.sed ptimary caucct trttd mclåsl¿ìtic ctuccr. ln ccll¡¡tr iì,lpccts, a

nrcthod includes the step of rcla(¡ng lhc ptcscncc olonc or r¡orc motkcr.s lo cflioacy

ofa canccr thcrapy.

In cortaín cxcmplaty ctnbodtrncnls, thc obove dcsctibcd mclhods art tpplicd lo dclcct,

rdcnlily or <língnonc thc pltscncc of ¿n infcolious agcnt or discasc othc¡ thnn cunccr'

by cornparlng cxprcssion prnfilcs of phlgocylic rrnd nouphagooytic cclls to dctct¡tinc

l2sl

1331 Figure 4 schematically depicts a proposed pathway leading to acquisition of
tumor-specific DNA, RNA, protein and lipid signatures by blood phagocytes following
engulfment of live CTC:s, apoptoiic CTes, fragmented CM, tumor DNA, RNA, proteins and
lipids released by viable and/or apopto tic tumor cells. Note that DNA contents of phagocytes
following phagocytosis is >2n.  12 1341Figure 5 shematically depicts analytical approaches
used in the identification of breast cancer (BC) signatures in BC-bearing animals. 1351 Figure
6 schematically depicts a general flowchart of another embodiment of a method of the
invention. 1361 Figure 7 depicts gel eteetrophoresis analysis of total RNA isolated from
LNCaP and LLC I cells. 1371Figure 8 lisis the yield and quality of RNA obtained from mouse
white blood cells (WBCs). 1381 Figures 9A-9D depict arrays showing seven up-regulated (?-2
fold), cancer related genes detected in neutrophils from LNCaP (human ptostale cancer)
tumor-bearing nude mice. (A) LNCaP Tumor. (3) Neutrophils obtained from nude mice
bearing LNCaP tumors (NT). (C) cells obtained from nude mice bearing LNCaP tumors (TO.
(0) Neutrophils obtained from non-Iumor-bearing nude mice (NN), Circled signatures
expressed in tumor cells (A) and in neutrophils from tumor-hearing mice (B), and minimally
expressed in neutrophils from non-tumor-bearing mice (0), and in non-phagocytic T cells (C).
Expression in Ni was >2-fold than that in NN and it 
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drllcrcntial cxprcssicn of nrarkc¡s ch{rzcleribtio,\ ol tltc irtfccltous ttgcttt ot <ltscnsc

olhc:'rhau citncet. In yel artolhcr sspccl, onc or rnot'e ofthc r¡clltocl.s dcscribcd hcrciu

urc uscrl to dctcci thc DNÀ, RNÀ, prolcin, car{:ohydratc and/or lipid profiles of

palhogcns (c.g, viruses, blclcria, rickctlsia, ptotoz-osLts, hcllrtnthe.s, fungi, yeasts arrd

thc Ikc) ud olhcr disc¡lscs or lathologic.s (c.g., rllltcimcr's, dctncn Lia, hea¡1 failurc,

0tlrcrosclero.sis, arthrrtis, gcnclic di.rordcrs, bonc tliseaseu, gtrstrointcsltrutl disc¡rscs,

prro:: diseases, anri infcctious discnscs).

126l ln ccrlarn ¿spccts ol thL. mcthods dcscrjlrcd hettin, marke:t íncludc pathogen DNÂ,

p¿(hogc), llNA, palhogcn protcin, patltogcn polypc¡tídc, påLhog,crl Iipid attd atry

cornbinslron ol'thcsc lr ccrlsrn a.!)ccts, un infectious agcn( i8 s vints, a LucLcrittnç a

flrrngrrs, r nar¿rsrte, al infccrious ptotctn aud any cotrbination ol tltcsc Jn ccrtain

ssncots, a mc¡hod inclutlos lho rtcp of rcløtirrg lltc prcscncc olouc or r¡orc mor*cr.s to

thc cll-rcucy of rr prrthogcn lhcrapy.

l21l 'I'hc methods and componitiotts dcscnbcd he:tin, thcrt[orc, enrblc tlrc focilc

idcnliJ'ictLíou ol'tumol spcc:fic sígnatures irr thc l¡lood sum¡le of u 1taliel:1, wíthout

<lcpcrrd ing on popnlutron-dcrivc<l average s¡gnature prolilcs anrl vrtlucs ob¿aincd from

"hcalthy" corrtmls. Spccifically, lhc rncthods and qrr¡posiliorrs dcscribcd ltcrcu: cnn

casrly and ccouornicaJly: (r) identif¡, tr.rmor (prìmary sud lnct¿lststic lcsions) prcscltcc

ín ¿n individu¡¡l prior 1o thc manrfss(alion o[ paLhologic .sÍgns an<{ synrptorns; (ii)

írlclttify lurrror (primary årrd mctâstatic lcsions) prtscncc in un indjvidual suspcctcd of

havrng cnnccr, and/or (iíi) delecL lLrmor (primnry and mctsstslic Jestotls) recufrence in

uu intlividunl unclerXoing/lollowtng vnrious lrcålrtcnls.

128) Accordingly, thc rnclhod.s tnd composttions dcscribcd herein (i) cn .¡lc lhc

noninvasivc scrrcning of cancer', (íi) allow thc diugnosis of trunols, cspccially at thc

carliqst timc poirrts¡ (iii) movc mcanrnglul iutcncntion(t) Lo a uruclt cnrlicr point in

rhc ¡ath of tumor progtession, thereby lortrftlllrrg thc dcvclopmcnt o[ ntolastatic

di.sease; (iv) morritor fhc csrly lrspo,rsc lo ruuLrnc or cxpcrirncntul lrtntlncnf (s); (r'.)

prcdict rosponso tcr routinc or cxpcr irncnlnl (r cåtnìcn1(s); (vi) focilitntc thc sclcciion ol

clì^cclivc trc{trncnl by ullorvirrg rapid idcntification of incffcctive ttoatmonlò $4rosg

.sidc cffccts nright uot bc baluuced by expcctcd bcncfi.ts; (vii) nrrnirnizæ pnlrcnt

rnconvc::icncc und incnpacrtation; (viiiì sllow lumor tlcLectiort, dingnosir, Irnd

[391 Figures 10A-10D depict arrays showing three up-regulated. cancer related genes
detected in macrophages from LNCaP (human prostate cancer) tumor-bearing nude mice. (A)
LNCaP tumor. (B) macrophages obtained from nude mice bearing LNCaP tumors (MT). (C) T
cells obtained Flom nude mice bearing LNCaP tumors (Ti). (D) macrophages obtained from
non-tumor-bearing nude mice (MN). Circled signatures expressed in tumor cells (A) and in
macrophages from tumor-bearing mice (B), and minimally expressed in macrophages from
non-tumor-bearing mice (D), and in nonphagocytic T cells (C). Expression in MT was ?2-fold
than thai in MN and TT. PO] Figures 11A-1ID depict arrays showing four up-regulated (>2
fold), cancer related genes detected in neutrophils from LS174T(human colon cancer)
tumor-bearing nude mice. (A) LS] 74T tumor. (B) Neutiophils obtained from nude mice bearing
LS 7e1T tumors (NT). (C) T cells obtained fioin nude mice bearing LS174T tumors (TO. (0)
Neutnophils obtained from non-tumor-bearing nude mice (NN). Circled signatures  13
expressed in tumor cells (A) and in neuttophils from tumor-bearing mice (B), and minimally
expressed in neutmphils from non-tumor-bearing mice (D), and in nonphagocytic T cells (C).
Expression was Ni is >2-fold than that in NN and TT. [41]Figures 124-121) depict arrays
showing three up-regulatedfold), cancer related  genes delected in macrophages from
1.$174T (human colon cancer) tumor-bearing nude mice. (A) IS 1741' tumor. (B)
Macrophages obtained from nude mice bearing LS1747' tumors (MT). (C) 7' cells obtained
from nude mice bearing LS174T tumors (TT). (0) Macrophages obtained from
non-tumor-bearing nude mice (MN). Circled signatures expressed in tumor cells (A) and in
macrophages from tumor-bearing mice (13), and minimally expressed in macrophages from
non-tumor-bearing mice (D), and in nort-phagocytic T cells (C). Expression in MT is ?2-fold
than that in tvh; and TT. 1421 Figures 13A-13D depict arrays showing five up-regulated (?.2
fold), cancer related genes detected in neutrophils from LLC1 (mouse metastatic lung cancer)
tumor-bearing C57/81 mice. (A) 1.,I.C1 tumor, (8) Neutrctphiis obtained from C571BI mice
bearing LLCI tumors (Ni). (C) T cells obtained from C57/81 mice bearing 1.1,C1 tumors (TO.
(0) Neulrophils obtained from non-tumor-bearing C57/131 mice (NN). Circled signatures
expressed in tumor cells (A) and in neutrophils from tumor-bearing mice (B), and minimally
expressed in neutrophils from non-tumor-bearing mice (D), and in non-phagocytic T cells (C).
Expression in NI was >2-fold than that in NM and TT. (43) Figures lisrA-14D depict arrays
showing two up-regulated (>2 fold), cancer related genes detected in macrophages from LLCI
(mouse metastatic lung cancer) tumor-bearing C57/B1 mice. (A) LL.C1 Minor. (3)
Macrophages obtained from C571111 mice bearing LLC.1 tumors (MT). (C) T cells obtained
from C57/131 mice bearing LLC1 tumors (TT). (0) Macmphages obtained from
non-tumor-bearing C57/131 mice (MN). Circled signatures expressed in tumor cells (A) and in
ncutrophils from tumor-bearing mice (13), and minimally expressed in neutrophils from
non-tumor-bearing mice (D), and in non-phagocytic T cells (C). Expression in MT was
;t7:2-fold than that in MN and TT.  
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(rcolnrcnf to bc closcly corr¡lcd (c.g., ¡crsonafrz.a(ion of an(íc¿nccr thcrnpy), (ix)

provrdc lor prtdiclion und crtr'ly delcc(ion of lltmor typc snd sttgrng, (x) pruvidc for

thcrupy sclcclion, (xrl dclenninc *'hcthcr ¡ lutnot is ntclssta(io cr nol; (xíi) p:ovidc

mcthodr for thc nroniloring of drscuscs, and (xiii) t¡clhods for thc ptognosrs of

disca¡c,t.

BRII)F DUSCRIPTION OIi'lllll Dn^WINGS

't'he pulent or npplicntion filc corttnins tl )c¡st ouc tltarvht¡¡ cxcculcrl Ín colol Copics

of this palen( or'Dåtcrrf application prrblicoticn wrlh coto:' dra*'íng(.s) *'íll bc prnvidcd

by thc Oflicc ulon lcqrìcst an<f paynct:f o[ thc ncccssrxy fcc. lhe foregoing aud

cthçr fc¿luru¡ xnd ttdvrtntrgcs ol'rhc p,rscnl invcnl:o:: w¡ll be more fully rrndcrslood

f¡onr thc folJowr:rg dctnilcd dcscripflon of illustrztlc cm'bodimcntu t¿tkcrt in

corfunctiou with tho sccom!änying drawingu in rvhich:

Figure I schcmatrcully deprcls a ¡roposcd patltw{ry lcading to nc<¡uisilion of lt¡r¡ol'-

spccific I)NA, RNA, protcirr and/or lipid sigtraltttts by phrtgocytc.r following

cngulfmcnt of livc CTCs, åpoplolic C'l'Cs, lragmcntcd ClCs, lr:rrror l)NÂ, lìNÂ'

protcins, and lipids r clcnscd by viat)Jc ¡nd/or' u¡mptotic (umor cclls. Nolc that only

phngocyric cclls (ond not non-phogocytic cclJs) acquire hlmcrr síg¡slurcs.

13U Figure 2 schcnra(ically dcpicts un unalytícal mcthod uscd ilt lhc ldcntllloulio:r of

cancer' signalurrs cxprcsscd iniby phagooylic cclls of ¡laticrttr vilh ovati¡u canccr

(o()

ligure 3 schcma(ioally dopícts a gcnoral llorvcltnt ( ofonc cl¡bodíl¡cnt of u method of

t hc ínvcntron.

Fignra 4 schcmaticul[y dcpicts â ptopo.scd pBlhway lcadíng 1o acquitition of tumor-

spccilic DNA, lì.NA, prorcín u:rd lipid $igníilutts by blood phagocyles following

cr:gu)fincnt of livc ClCs, apo¡tolic. C1Cs, firrgmented CTC*, Lumor DNA, RNA,

proLcrns nrd lipicls rcLcnsed by vinble and/or apoprotic ttlmor cells. Noto thtt DNA

corrtcnr.s of phagocytcs follorving phrgocylo.tis íe >2n,

t30l

l32l

t33l

14 [441 Figure 15A-15D depict arrays showing two up-regulated (>2 fold), cancer related
genes detected in neutrophils from Bl6F10 (mouse metastatic melanoma) tumor bearing
C57/131 mice. (A) 1316E10 tumor. (B) Neutrophils obtained from C57/BI mice bearing BI 6F I
0 tumors (Ni). (C) T cells obtained front C57/131 mice-bearing Bl6F10 tumors (TO. (D)
Neutrophils obtained from non-tumor-bearing C57/131 mice (NN). Circled signatures
expressed in Itimor cells (A) and in neutrophils from tumor-bearing mice (B), and minimally
expressed in ncutrophils from non-tumor-bearing mice (D), and in non-phagocytic cells (C).
Expression in NT was ?2-fold than that in NN and TT. 1451 Figure 16A-16D depict arrays
showing one up-regulated (I=2 fold), cancer related genes detected in inaclophages from
B16F30 (mouse metastatic melanoma) tumor-bearing C57/B1 mice. (A) 13161710 tumor. (13)
Macrophages obtained from C57/131 mice bearing BHT 10 tumors (M1). (C) 1' cells obtained
from C57/131 mice bearing 1316E10 tumors (to. (I): Macrophages obtained from
non-tumor-bearing C57/B1 mice (MN). Circled signatures expressed in tumor cells (A) and in
macrophages from tumor-bearing mice (B), and minimally expressed in macrophages {Tom
non-tumorbearing mice (D), and in non-phagoeylic 'F cells (C). Expression in MT was >2-fold
than that in MN and I. 1461 Figure 17A-17D depict arrays showing five up-regulated 2 fold),
cancer related genes detected in nentrophils from patient with head and neck cancer
(squamous cell carcinoma). (A) Normal Iismie (skin) biopsy. (B) Tumor tissue biopsy. (C)
Netilrophils obtained front patient blood (NT). (D) T cells obtained from patient blood (Ti).
Circled signatures expressed in tumor cells (B) and in nentrophils from patient blood (C), and
minimally expressed or not expressed in normal skin (A) or non-pliagoeytic T cells (D).
Expression in NI- was >2-fold than that in TT and skin. 147] Figure 184-18D depict arrays
showing 23 up-regulated (a2 fold), cancer related genes detected in macrophages from
paticril with ovarian cancer (adenocarcitioma). (A) Macrophages obtained floin patient blood
(MT). (13)T cells obtained from patient blood (TT). Circled signatures expressed in
macrophages from patient (A) and minimally expressed in non-pliagocylie T cells (B).
Expression in M1 was >2-fold than that in 'TT.  15 148] Figure 19 depicts a method used to
identify tumor signatures in phagocytic cells, In this example, expression intensities of cancer
associated genes in macrophages from tunw-bearing animals (MT) were quantified compared
to those from T cells from the same animals (Ti) and those overex pressed by >2-fold
identified. Next, the intensities of all expressed genes in MT were quantified and compared to
those in macrophages obtained from non-tumor bearing animals (NIKE) and the genes
overexpressed >2-fold were identified. The genes common to both lists were selected and
compared to those expressed by the same. tumor (shaded area). [491 Figures 204-2011
depict gene expression intensity comparisons in (A) macrophages obtained from nude mice
bearing LNCali human prostate tumors (IVIT,N(o) and T cells from the same animals (I'
cellsuca.). (13) MINC:nr and macrophages obtained from non-tumor-bearing in ice neutmphils
obtained from nude mice bearing 1..,NCaP !Hunan prostate tumors (NIN(h,p) and I cells from
the same animals (T cellsr,Nrap), and (0) NiNcap and macrophages obtained from
non-tumor-bearing mice             Genes in red were overcxpressed >2 fold; those in green
were under-expressed >2 fold. 
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f34l ligura 5 r'chcrnuticolly dc¡ric.ls nnnlyticnl tpprnrtchcs rrscd in thc rdcntrfic¡tron of

Lrrcast ctnccr (llC) Ëígrurturcs tu llC-bcartng on:mals.

Iti¡¡nte ú schcmírtically dcpicrs o gclcrrrl florvchurt of another erlrbodilncnl o(' a

:ncthod of thc ínvctrlion

Fignre 7 deIJiü1,! gcl clcctrophorcsis oralysts of Lolal llNA r.solûted frllr LNCaP and

LLC I cclls

Fignru E lisls thc yícld an<l qrralíLy of )l'NA obtained frorn rnousc rvhitc btootl oells

(wIlCs).

lîlguros 9A-9D dcpict onays showrng scvcrì up-rcgu:äLcd (>2 lbld), cnnccr lclRtcd

gcncs detcctcd in neulrophils f¡om LNCaP (huntûlì ptostalc cnnccl) tllnror'-bcuring

rtrdc micc. (Â) LNCaP turnor. (ll) N crrlruphils obt¡¡incd lìonl nurlc tnicc bcotÌng

LNC'¿P trmorx (N r). (C) I' cclls obt¡incd fronr nudc rnice bcari:tg LNCnF tl¡mors

('l'r ) (l)) Neul:ophils obtaíncd lrom notr-lulnor-bcating nude mice (N¡), Ctrclcd

.rrg:rirturcs clprc.s,scd rrl lunror ccJls (Â) un<l iu neulruphil* f¡om tumor-bcatitrg micc

(f)), urrd rninirral)y exprcs.rcd 1n ncutrophils from non-(tmor-bearing mícc (D), rtnd in

non-phagocytic T c¿lls (C) Exprosuion in N¡ wts l2-fold (hnn lltut ill Nx urr<l l:r.

Figurcs I0Á-l0D dcpict rrnuys shorving thrcc rrp-tcgulal.cd. ca:rccr rcJrtcd gcncs

<ietcclcd ir muoruphagcs f'rom LNCaP (httmsn prcstetc cnnccr'.) lrtmor-bcating nude

micc. (À) LNCaP lr¡mor (ll) mocrophagc.s obtailrcd fircm n¡tdc micc bearing LNCaP

lumors (M¡). (C) T cclls obtaincd lìor¡ nu<le nríce hearíng LNCaP rumors (Tr). (D)

rnucrophugcs ohtuincd fir¡m non-lumor-bcaring nudc mioc (Mr). Cirulc<l signir(rrrcs

cxprrs.scd in turnor cclls (i\) ond in macrophuges fium tumor-bctrirrg micc (B), arrd

nrinirnzlly exprc.*sed in macrophagcs frorn non-trunor.bctl lng nricc (D), and itr non-

phrrgocylrc T ccJls (C) lixprcsion írr M¡ was l-fol<l lltarl tLtat in Mx a:rd lr

Figures IlA-1ID dcprc! otrøys showing lour' up-rcgulatcd (>2 fold), conccr rclstcd

gcncs dclcclcd in ncrrlruphile h¡m LS174l' (Jtltntnn coJon c'unccr) lumot-beting nude

rnicc (A) I-S174'l' u¡r¡or. (lÌ) Neutrnphils obr¡trtcd from nudc mlcc ['c{ring LSl741'

trnnon (N1). (C)'l'cclls oblrined fiorn nudo míce bcaring ISl74T turnors (Tr). (D)

Neulruphils otrtained Êom rtou-tumot-bcrrrÌog nuclc nrÍcc (N¡). Cítclcd nignntutcs

t3el

f40l

1.501 Figure 21 lists expression of cancer-related genes within phagocytic neutrophiis (N) and
macrophages (M). 1511 Figure 22 lists cancer-related genes upregulated (>2-fold) in
phagocylic macrophages of a patient with ovarian cancer in comparison to non-phagocytic T
cells. 1521 Figure 23 depicts SDS geJ (10%) electrophoresis or protein sample (5.9 mg)
obtained from mouse WBC, I] Figure 24 depicts Western blot analysis of TAG-72 and PSA
expression in '1' cells and monocytes/inacrophages (MN) obtained from tumor-bearing mice,
illustrating the presence ofsignatures in phagocytic cells only, DETAILED DESCRIPTION OF
CERTAIN EMBODIMENTS  16 bodily conditions based on the cellular content and/ca
expression profiles of phagocytic cells. According to one aspect of the present invention, the
cellular contents and/or expression profiles of phagocytic cells is compared to known markers
for a particular disease state or condition to detect and/or diagnose the particular disease
state or condition. According to an additional aspect of' the present invention, the cellular
content and/or expression profile of phagocytie cells is compared to the cellular content and/or
expression profile of non-phagocytic cells from the blood of a single patient. Subtracting the
cellular content and/or expression profile from nonphagocytic cells from that of phagocytic
cells creates a cellular content and/or expression profile representative of only the disease
state of the individual. [55] According to an additional embodiment of the present invention, a
phagocytic cell population from an individual is obtained and the cellular content and/or
expression profile of phagocytic cells from the population where the DNA content is greater
than 2n is compared with the cellular content and/or expression profile of phagoeytie cells
from the same population where the DNA content is 2n. According to a still additional
embodiment of the present invention, a phagocytic cell population from an individual is
obtained and the expression profile of phagocytic cells from the population where the RNA,
protein, carbohydrate and/or lipid content is larger than normal and have a DNA index greater
than I is compared with the expression profile of phagocylic cells from the same population
where the RNA, protein, carbohydrate and/or lipid content is normal and/or have a DNA index
of 1. [56] Such a patient specific expression profile eliminates the dependence on a
population- 
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cxprc.\sed flr furrror' ccll* (il) and irr Dcutrr,l)h¡ls [rorn truror-bcarrng nricc (f]), and

mínimuìJy cxprc.s.rcd in nortrophi)s firom no::-lurnor-bearing mícc (D), and ín non-

phtgocylic T cclJs ((:). lxptcssion r".rrs N r ir Ð-fold thun that in N¡ irnd 'l'¡

l4ll h'ignres l2A-l2D dcpicL arrays showing thrcc up-rcgrrlatcd (-2 fold), canccr rchtlcd

gcncs dclcctcd in rnncrophngcs fi'or¡ f .S174'l' (hunrnn coJon curtccr) ltunor-bcrrr'ing

rrudc míce'. (^) l^S 174'l' turnor. (ll) Macrnphogcs obfalrrcd f¡orn nudc rnicc bcoting

LSI74T'tumors (Mr) (C)'l'cells obt¿irrcd l¡om nudc micc bcaring ISl74T tumors

(T¡) (D) Maoroph.rgcs obhr¡ned fiom non-tu:¡or-t'c¿r'irtg nu<lc micc (M¡). Citclcd

slgnrtuÌcs cxprc.sscd in lunror cclls (A) ond in nraorophagcs lìo:rr lumor-bcaring rnicc

(ll), and minrmtlly cxprcsscrl ín mncrophtrgcs lrom :tor¡tumot-bcnr r:rg rnicc (l)), and

in nonl>hogocytrc 'l' oclls ((ì) lixprcssion ir Mr rs )-2-fold thûlr that jn Mx a¡d'lì'.

Fìgnrcs IJA-|iD dcpict onays showing fïvc up-regulaled (?2 told), ü¿nccr related

gcnc.s dctcclcd irr ucutmphils l"rorn LLC I (mousc mcrfls({lro lung cnnccr ) !unror'-

l'earin8 C57/ßl rr¡icÆ. (A) LLC I ¡r¡r¡or. (l]) NcuLroplt:ls obt,rirred ltom C5?/Bl micc

bcarÌng LLCI tumors (N1) (C) T cclls obtaincd frou C51illl rnicc bcaling [.1.CI

tunron (T'¡). (f)l Nculrophils oblnincd fio¡n rrorr-turnor -bcrrring C57i lìl rnrcc (N¡)

Circ)c<l sig:rntrrrcs cxp:tsscd rn turrror cc)ls (Â) nnd in ncutrophils fmm tumot-bcarrng

nrrcc (B), nnd nrininrally cxprc*scd in ncutrophils fronr non-lur¡or-bcaling rnicc (D),

and in non-phugocytrc 'l' cell.r (Cf. Ëxprc.*.sion in N1 was 22-told than th¿r in Nx

nnd Tr

Fìgurcs |íA-I{D dcprct atays showrng (wo up-lrgulatcd (¿2 fold), canocr rclcted

gonc.r dclcclod in macrophagcs lrom LLC I (mouso r¡staslatic lun¡; canccr) tumor-

bc*rr rng C57lBI rnicc. (A) J-l.Cì I lunrot (iì) Macrnphugcs obttinc<l lìonr (ì.57llì L

rnicc L"carirrg l.LCl turlon (Mr ). (C) T cclls obtaincd fro¡n C-s7i lll nricc bcoring

l.L{j I lumo¡rs (¡ì). (D) Macrop)rages ol:ttined lm:¡ non-tumor-bcarjng C57i Dl mice

(M¡). (-'irc)ccl nignatures cxprcsscd rrr lumor ccll.s (À) nnd in nculmplriJs fmrn lurnor-

bclring mícc (l)), an<i nr:uímally expressed in rreutrophilr from non-tumor-bcirrirtg

r¡icc (D), ønd ín non-phagocytio T cclls (C). Exprcssion rn Mr.was ì2-fold thtn lhîl

ul M\ sud Tr.

f43)

derived average signature profile for a particular disease or infectious agent, which may
introduce enor into the detection or diagnosis of a particular disease in the individual. Such a
patient specific expression profile for a disease state of the present invention allows detection,
diagnosis and treatment to be personalized to the individual, 157] With reference to Figures
1-3 and according to curtain embodiments of the present invention, the gene expression
profiles of pitagocytic and non-phagocytic WBCs obtained from mice bearing approximately
three week old human subcutaneous (se,) tumors (prostate LINICaP adcuocaminoma or
LSI7411 colon adenocarcitionia) or  17 moose Minors (13161:10 metastatic melanoma,
administered intravenously, or LLC1 lung cancer, injected s.c.), were compared. The results
demonstrated that neutrophils and maciophages obtained from these tutnor-bearing mice
express various oncogenes and other cancer-related gene signatures that are also expressed
in each of the respective Minors, See Figures 9-16 and 19-21. These cancer-related genes
and oncogenes (e.g., ERBB2, Jun, Fos, etc.) are not expressed or are minimally expressed
by (i) non-pliagoeytie T cells isolated from tumor-bearing mice, and (ii) rieutrophils and
macrophages obtained from non-tumor-bearing mice. Furthermore, only the phagocytic cells
from tumor-bearing mice were found to express tumor-specific proteins. Sec Figures 23 and
24. CTCs and/or tumor-specific DNA and/or proteins in the blood of the mice were
phitgacyloscd and sonic of the tumor-cell DNA, with its tumor-specific mutations and genes,
was integrated, likely by transfection (without intending to be bound by theory), into normal
phagocyte DNA, transcribed into RNA, and translated into protein, MI With reference to
Figures 1-3 and according to certain exemplary embodiments of the present invention, the
gene expression profiles of phagocytic and non-phagoeytic WBCs obtained from patients with
head and neck tumors or with ovarian cancer were also compared. the results demonstrated
that nenuisphils and macrophages obtained from these patients express various oncogenes
and other cancer-related gene signatures that are also expressed in each of the respective
tumors. See Figures 17-18 and 22. These cancer-related genes and oncogenes were not
expressed or were minimally expressed by non-phagocytic T cells isolated from the same
individual patient. CM and/or tumor-specific DNA and RNA in the blood of the patient were
phagoeytoscd and sonic of the lumor-cell DNA and/or RNA, with its tumor-specific mutations
and genes, was integrated, likely through transfection (without intending to be bound by
theory), into normal phagocyte DNA, transcribed into RNA, and translated into protein. 59]
With reference to Figures 4-6 and according to certain exemplary embodiments, the
quantitative analysis of DNA (nuclear and/or mitochondria!), RNA, tnicroRNA, protein, and/or
lipid expression profiles of phagocytic cells (e.g., macrophages) obtained from the blood or
one or more other biological samples (e.g., urine, stool,  18 saliva, lymph, cerebrospinal fluid
and the like) whose (I) DNA content is >2), 
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1441 ltìgnre IStl-IíD dcpict arays shorvirtg Lwo trp-:cgr.tlatcd (>2 fcJd), csnocr rela(cd

gcncs dcLcctcd in ne(¡tr ùphilÁ tionr 816Fl0 (tnousc tnclnslll.ic melanomir) tr.rmor

bcaring (1.57i lll nrioc (a) IJ l6F I0 turrror (Bl Neulrophr ls e[rLa:ncd lrom C5?/l]l

tnicc bcat'ing ßll¡Fl0 tunro:rs (tlr). (C) T cells obt¿incd fronr C57lßl micc-bcuring

BI(rFl0 lulnonc (Tr). (D) Ncutrophrls ot'tainod lront non-tur¡or-l¡caring (ì57lll1 uroc

(Nx) C:rclcd sígnaLurcs cxprcsscd in lunror cclls (Al ortrl in trcutrophils ftorn tttmot-

bcnr rng rn icc (ll), and rnhtimtrlly expttssctf in ncufophils fronr non{umor^betring

nricc (I)), on<l in nonqrhagocytic 'l' cel)t (C) Exprcssrorr ln N r vr'as l2-fol<l tlta:: thaL

ilt N^' and T'

ltigurc 16A-16D dcpict arays rrhowing onc up-rogulttcd (Ð lold), concc¡ rclo(cd

gcncs dclccicd in rrracrcphagcu htrn B I (rFl0 (tnousc mct¡ìslâlíc melanoma) ìrrmot-

bcaring C57lBl rrricc. (A) ll I (rlr I () tuntor. (lì) Macrophagcs obuíncd from C57Æ f

rrricc bcnrrng Lll(rÞ-10 nrnrors (Mr) (C) J'cclls obl ined fmm C57lßl tnicc bcttÌng

lì l6lì I0 iurnors (lì) (f): Mac:uphagcs obraincd f¡om non-lumor -bcanng C57llll

micc (M¡). Cirr)cd .sigr:rtur cs cxprcssed in tuntor cclls (A) a:trl in tnrcrophagcs fìnnr

tumof-bear¡rìg nrÍce (B), and mrnimalþ cxprcssctl in macrnpt:ogcs flom rton-lulnot'-

bcaring micc (D), and rn non-phrtgocytic T cclls (C). lixprcssion in Mr was ì2-fold

lltan thal :n Mx ¿nd Tr

I'ìgure 17A-l7D rlcpict rrtrays showing fivc up-trgulatetl Q2 fold), csuccr rclstcd

gclcs dclcctcd rn ucutrophi)s finm ¡atictrt with hcud ¡nd ncck cånccr ($qusmour ccll

carcrrrorrra) (Â) Nonnal tissue (skín) bÍopsy. @) Tumor tissuc biopsy. (C)

Ncrrlro¡hiJs obtninc<l l"ron: potíenl b)ood (N1). (D) T oclls obtsincd [ron: pnLicnt

bloorl (Tr). Circlcd signaturur cxprcsscd in lumor cclls (8.) nttd in ttcrtlrnphiJs lìont

p¿Lior¡t bloLrd (C), and mínirnally cxprcsscd or Ìrot cxln c¡'!cd ilr trormal skin (À) or

non-phugocylrc T ccl)s (l)) lix¡rcssiott rrr N¡ was ]2-fold l[ìDn lhâl ín 'l¡ and skin.

Iþna IEÁ-IED dcprcl nnays showirrg 23 up-rcgu)ated Q2 fold), canccr rclctcd

goncs dcLccLod ín mrcrophitgcs lrom paticnl w:th ovur'i¡rn catrccr (adcttocurcittornrr).

(A) Macrophugcs ob¡¡rncd frorn pnticn( blood (Mù. (D) T cc)ls obtainod frorn paticnt

blood (Tr). Crrclcd signalurcs cxprcssod in macmpltagcs frorn palicut (A) and

minimully cxptcsscd in non-phngocylic T ocJls (Èt). lìxprc.s.sron in M1 was Z2-fold

thun thnt r:r T1..
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or (2) RNA, protein, carbohydrate and/or lipid content is larger than normal, i.e., cells that
have phagocytosed no; and/or their subcellular fragments or DNA/RNA/lipids (i.e.,
tumor-specific signatures or other disease-specific signatures) and/or have a DNA index
greater than one, and their comparison with the same phagocytic cell population (e.g.,
macrophages) whose (1) DNA content is 2n (P,2), or (2) RNA, protein, carbohydrate and/or
lipid content is normal, i.e., cells that have not phagocytoscd C.Tes and/or their subcellular
fragments and have a DNA index alone, provides a method to detect tumor-specific (or other
disease-specific) signatures within the P";2 cells (patient-spceifie signal) that are either not
expressed or minimally expressed in the P".2 cells (patient-specific noise). With reference to
Figure 6, the subtraction of the DNA, RNA, protein, and/or lipid petits of Pn=2 from those of
Ptin as shown in Figure 5 provides a method to identify (e.g., after one or more gcnomic,
protemnic, nrietabolomic, glycomic, glycoprotcomic, lipidoinie mid/or lipoprotcon)ic analyses)
tumor-specific (and/or disease-specific and/or condition specific) signatures in a blood sample
(or one or more other biological samples such as, e.g., other bodily fluids) of an animal and/or
a human with cancer (and/or disease and or bodily conditions) and signify the presence of
occult tumor(s) and/or other disease and/or other conditions. Unlike the methods described
above in which the genomic, proteomic, metabolomic, glycomic, glyeuproicomiG, Iipidomic
and/or lipoproteomic profiles of phagocytic cells are compared with those of non-phagocyfic
cells, the major advantages of this analytic detection method according to the present
invention are (i) it utilizes a single phagocytic cell subpopulation as a source of the
"tumor-specific" (e.g., Pft--.2 macrophage) and"normal-non-specific" (e.g., Pt2 macrophage)
signatures, i.e., both share the same baseline genotype; and (ii) the signature-acquiring
cellsP"-,2 neutrophil) are not diluted with those that have not phagoeytoscd, and there rare
have not acquired, dead Cres and/or fragments thereof (e.g., Pn2 Fie Unpilils). 1601With
reference to Figures 4-6 and according to certain exemplary embodiments, the quantitative
analysis of phagocytic cells (e.g., macrophages) obtained from the blood or one or more other
biological samples or bodily fluid (e.g., urine, stool, saliva, lymph, cerebrospinal fluid and the
like) whose intracellular content consequent to  phagoeytosis or internalization of other live,
dying, or dead (e.g., apoptotic or necrolic) cells, apoptolic bodies, nuclei, inicrovesicles,
exosoines, nueleosomes, mitochondria, endoplasinic reticulum, and the like, is greater than
that of the same phagocytic cell population (e.g., macrophages) with normal intracellular
contents (NO, i.e., cells that have not pliagocytosed any of the above mentioned cells
and/cellular debris (patient-specific noise), provides a method to detect tumor-specific (or
other disease-specific or other condition specific) signatures within the phagocytes with
increased intracelhilar content (PK) 1hat are either not expressed or minimally expressed in
the phagocytes with a normal intracellular contents (patient-specific noise). With reference to
Figure 6, the subtraction of the DNA, RNA, protein, and/or lipid profiles of Priac from those of
Pric as shown in Figure 5 provides a method to identify (e.g., after one or more genomic,
proteomic, metabolomic, glycornic, glycoproteomic, lip idomic, and/or lipopuoteomie analyses)
tumor-specific (and/or disease-specific) signatures in a blood sample (or one or more other
biological samples such as, e.g., other bodily fluids) of an animal with cancer or other disease
and signify the presence of occurs itimor(s) and/or other disease. Unlike the methods
described above in which the genoinic, proteomic, inetabolornie, glycomic, glycoprotemnic,
lipidomic, and/or lipopirdeornic profiles of phagocytic cells are compared with those of
non-pliagocytic cells, the major advantages of this analytic detection method according to the
present invention are: (i) it utilizes a single phagocytie cell subimpulation as a source of the
"disease-specific" (e.g., l'oc macrophage) and "nommi-non-specific" (e.g., Ptne macrophage)
signatures, i.e., both share the same baseline genotype; and (ii) the signature-acquiring cells
(e.g., hie neutrophi I) are nol diluted with those that have not phagoeytosed, and therefore
have not acquired, dead Ors and/or fragments thereof (e.g., PNie neutrophils). 151]The
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Figura 19 <lcpicts a ntctltorj r.scd to irlenofy tunìor $¡gnatuttt, Ín phagocylic cclLs. ln

tltís cxrrmple, cxprcssion rntcnsi(ics of clrnccr rssociatc<ì gcrrcs irr nracroplrrges hom

Lunror'-l>ear'hrg anímnls (M r) rvclt qunntilìu.<l conrpartd lo (hosc frorn T cclls fìrrm thc

same anir¡als (Tr) ¿nd tho.sc ovcr cxprc.sscd ìry >2-lold idcntificd. Ncxt, thc

intcnsilÍcs of ull cxprcsscd gcncs irr Ml.werc quant¡f¡cd and corr¡ared to tho.sc ilt

ntacncpltagc.$ obtaincd fn¡m non-turnor t'earing snimals (M:ur) und the gcncs

ovcrcx¡rrcó.!crl >2-fol<l wc¡r rdcnLificrl. Thc gcncs conlnon 1o both lisrs wcrc.Jclcclcd

and con¡:urcd (o thosc cxprcsscd by thc.xnrr". trrnror (slradcd arca)

lþtms 20A-20ß <le¡iol gcnc cxpr cssion inrcnsily ccrnpnr i.sons irr (A) macrnphagcs

obtaincd from nudc mice bcaring LNC¡I! hur¡an pros(utc tunroni (Mr,wc"r) und T cclls

frum thc.ramo ani¡¡¿ls (T ccllsr.xc.l,t,), (ß) Ml.xcnn and rnacrophagcs obtaincd frorn

non-lrrnror-bcalirrg rnicc (M¡",¡-¡o,¡,,y), (C) ncutnrphll* ol¡tnirrcd frorrr nudc micc bearíng

.l.NCaP hurnon pmslntc tumor.s (Nr N<,r') nrrd 'l' ccll¡ ftonr tlrc .$rtnc lnirnrrls (T

cell$r.xr¡:,), and (l)) Nr-vc:"r ønd ntactophagcs ol¡lailcd fmnr non-lurnor-bcatÍtrg tnicc

(Nnon.-oo,). Ccncs rn rcd rycrc ovcrcxpn:.r.scd >2 [o)d; those in grccn wcre ¡ndcr-

cxprcsscd >2 fold

[50] Figure 2) Iirrts cxprcssion of canccr-rcl$tcd gcncs within phagooytic ncutrophils (N)

tnd nurcrophngcs (M).

l51l Figure 22ltnLs catrccr-r¡lttcd ¡;cncl uprcgulatcd (>2-fold) in phagocylic llncrophagcs

of a prìtier'rt r¡'ith ovurrur ç¿rrccr ¡n comporison to non-phngocy(io 'l' cclls.

fS2l Figutc 2j del)ìct.i Sl)S gc) (10%) clcctrophorc.sis ol"protcrn snmplc (5.9 ¡gì obtainod

from mouse WEIC.

f53ì Fignrc 21 depiüL\ Weslern blo! unolysis of l'AG-72 ¡nrl PSA cxptrsston in'l'ccll¡
anrl mtrrrocytcs/lraorophagcs (M/'lrl) obtatrrcd [rcm lurnor-bcâring mlcc, illu.st:atíng

thc prcscncc olsiguaturcs irr phagocytic cclls only.

DIIT)IILDD DIìSCIìIPTION OF CERTAIN EMIIODIMONTS

I54l Entbodir¡cnls of thc plcscnt ulvcnlion nrc dilcclc<l 10 a mcthod oI'provlding â pûtient-

spccific cx¡rcs.sror: prolilc ol ¡rarkcm ¿ssoci¡tcd with discascn, irrfcctious ngcnts rrnd

f4el

should enable the deteclion of tumor-specific (and/or other disease-specific) and
normal-nonspecific signatures present within a blood sample (or other biological sample such
as, e.g., a bodily fluid); and (ii) eliminate the "inequality of baseline" that is known lo occur
among individuals due to intrinsic (e.g., age, gender, ethnic background, health status and the
like) and temporal variations in gene expression. Accordingly, in certain aspects, the invention
provides non-invasive assays for the  20 early detection of occult primary and metastatic
tumors (and/or One Or more other diseases or conditions) in patients, i.e., before the disease
can be diagnosed by conventional imaging techniques (e.g., PET, MR], CT and the like), and,
therefore, provide a foundation for improved decision-making relative to the needs and
strategies for intervention, prevention, and treatment of individuals with cancer. 1621 As used
herein, the term "tumor specific marker" is intended to include, bui is inn limited to, one or
more cellular components such as one or more DNA sequences, one or more RNA
sequences, One or more proteins, one or more polypcptides, one or more lipids and the like,
in cerlain aspects, a tumor specific marker is present in one or more WBes such as, for
example, a neutrophil, a macrophage and/or a dendritie cell. [631 As used herein, the term
"cancer related genes" refers to genes such as, for example, cancer genes, ()Imogene&
and/or tumor suppressor genes, that have altered expression (e.g., increased expression or
decreased expression when compared to a noncancerous cell) in a cancerous cell (e.g., a
WBC such as, for example, a macrophage,   neutrophil, a T cell or the like). Many cancer
relaled genes are known in the art. Cancer related genes include for example, bul are not
limited to, ERBB2, JUN, RBI, SUPP1, MDM2, MAP2KI, ALVP2, PDGFB, PLAUR, KG!?,
MYCLI, BLYM, NRASI, PEI, SKI, TRK, ABL2, MYCN, RABI, REL, RALB, LCO, ERB114,
124FI, E0T2, KIT, FGF.5, GR01 , GRO2, GR03, PAIS, PAM, KRASIP, FYN, MY!?, ROSI,
MASJ, RAM, MYCLK 1, GUS, ARA F2, MET, BRAF, MOS, LYN, Af Y131,I , MYC, OVC, VA
V2, DAM, PET, HMS, SP!!, 1?ELA, SEA, EMS!, En!, KRAS2, ERBBS, GU, ELT, BRCA2, RBI,
FOS, AKTI, ELK2, FES, MAP, TP.53, CRK, ERBA I, NEI, EV12, ERBBB2, INT4, BRCA YES],
RIND, JUNB, AfEL, LPSA, MV], AKT2, FOSB, ERAS, I-/KR], HKR2, ERBAL2, SRC, MY111.2,
KIS2, ERG, AIME; , YUASA, 1152, MIS, SNO, RMYC, BAIYC, HRASP, 712 I, TIM, PH-I, JAK,
one or members of the CEA family (sec, e.g., Thou et al. (2001) Gene 264:105), PSA, MUC-I6
and the like. 1641 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 (1995), incorporated herein by
reference in its entirety for all purposes). The terms "neoplasm" and "tumor" refer  21 
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bodrly condi(ion.r h,rscd o:r thc ccllular corrtcnt snd/or cxl)r css¡on pmfilcs of

phngocytic ccJls Accor diug to o:)c irspect of the prcsent irtvcrtttott, thc ccllrrlrrr

cor:tcnfs and/or cxprcssion pro,iJcs ofphrgocyhc cel¡s is comparcd lo krlown ntRrftcls

for a panicular discasc stalc or condilion to dclcot anrlior riíagnosc thc patticulnt

díscasc s(atc ot condition. i\ccorrling to ¡n ad<lrtronal uspcct of l)re lrÈÁenl invcnllon,

(hc ccllul¡r conrcnl und/or cxpre.çsron proñle of nhsgocylic cclls ts oompattd to thc

ccllulor contcnl and/or cxprrssion prolile of non-phagocylíc cclls froln lltc blood of a

singlc paticnt. Subtnrcling thc cclhrlrrr confcut an<l/ol cxprc.rlton profilc ftotn non-

phagocytic cclls ftrln thnt o[ pJragocylic cclls crtulc$ u cellullr conlertt itnd/or

cxprcssion prolilc rcprcscr)tatívc of o::)y lhe disca.so .stslc of thc indlvirlusl.

t55l Acconiing fo arr ¡rldilionnl cn)bodirnenl of lhe prese,tt ttrventiotr, a ¡hagooytio ccll

populntion from an individual is oblsincd ¡nd lhc ccllular conlcrrl dnd/or cxprcssiort

profile ol¡hagoc¡íc cells frorn thc popularion whcrr lhc DNA contcn¡ is grcfltcr thart

2n is comporcd rvilh thc ccllular contcnt rrn(Vor exl)rlssiort profilc of phngocytic cclls

frorn tltc sarnc populatiou wltctt thc f)NA conlcnt is 2n. Accordrng to a ntill

uddítÍonal cmbotlimont of thc prcscnt invcnltott, n phngocyoo cc)l populrttion fmtl an

individual is ol¡¿aincd ln<l the crprc.!siorr pmlile of phagocytio cclls lrom lhc

po¡rrrlrttion rvhcrc lhc RNÀ, pr nf r:in, cor$ohydralc ¡nd/ol liÞi<i conlcnl is )arger tltan

normal ¡ncl h¡vc q I)NA index groater than I i.s compnrcd rvilh thc cxprtssion prcfilc

of phogocylic cclls lrom thc s¿mc popululion rvherc thc llNil, prof cirr, catbohydra(c

artdiot lipid co¡rtcnt i¡r hotmfil artd/or hnvc a DNA iudcx ol l.

t56l Such a paticnt spcoifio cxprcssion prufilc cl:mru¿rLcs thc dcpcnrlcrtcc on n populaltott-

tlcrívcd avcragc .signstì.rrc prolilc lol n parlioulnl díscusc o:' ilrfcctious agcnt, which

lnay inìroclucc cn¡r rnto thc dctcction or dingnosis of o paliculal diseauo in ¡he

rndrvidu¡[. Such o ¡alicnt spcoific ex¡reslion profilc lor t discasc $t$lc of lhc pttsc)¡L

invcnlíon rtllow.s dctection, dingrrosis lnd trcRtnrcDt to be pcrsonalized to thc

in<livrduql.

l57l Wilh rrfcrcncc 1o Figurcs I -.3 and accordints 10 ccrlfiirt cml¡odil¡cltts of lhc plcscnt

invcntíon, tltc gcnc cxprcssiol prolì lcs ol phagooytic nr:d non-phagocytic WBCs

otrttine<l fiþnr r¡ícc bcorrrrg oppro.<inro(cly lhrrc wcck old hun:an subcutanøus (.s,c,l

tuntors (Þtos(atc l-N(laP qdcnocarcinonra or I-SI74'l' colon t¡dcnocttrcrnonrn) o¡'

to an abnormal tissue that grows by cellular proliferation more rapidly than normal and
conlinues to grow after the stimuli that initiated proliferation is removed. Id. Such abnormal
tissue shows partial or complete lack of structural organization and functional coordination
with the normal tissue which may be either benign (i.e., benign tumor) or malignant (i.e.,
malignant tumor). 165] Examples of general categories- or cancer include, but are nol limited
to, carcinomas (i.e., malignant tumors derived from epithelial cells such as, for example,
common 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
from hematopoietie cells), leukemias (i.e., malignancies derived fican hernatopoiclic cells),
germ cell tumors (i.e., tumors derived from totipotent cells. In adults most often found in the
testicle or ovary; in fetuses, babies and young ehildmn, most often found on the body midline,
particularly at the tip of she tailbone), blastic tumors (i.e., a typically malignant tumor which
resembles an immature or embryonic tissue) and the like. 166] Examples of the types of
neoplasms intended to be encompassed by the present invenlion include but are not limited to
those neoplasms associated with cancers of neural tissue, blood forming tissue, breast, skin,
bone, prostate, ovaries, uterus, cervix, liver, lung, brain, larynx, gallbladder, pancreas, rectum,
parathyroid, thyroid, adrenal gland, immune system, head and neck, colon, stomach, bronchi,
and/or kidneys. [67] In certain exemplary embodiments, one or more methods and/or
compositions described herein are applied to detect, identify and/or diagnose disorders
associated with the presence of fetal chromosomal abnormalities (e.g., Down's syndrome,
autism and related autism spectrum disorders (including, but not limited to Asperger's
syndrome and pervasive developmental disorder-not otherwise specified), sickle cell anemia,
thalassemia and the like) consequent to the presence of fetal cells and DNA within maternal
blood. Screening and diagnosing of one or more of these disorders can be performed using
the methods and/or compositions described herein to deleci one or more chromosomal
markers, e.g., DNA and RNA, and the like, within maternal blood phagoeytie cells.  22 1681 In
certain exemplary embodiments, one or more methods and/or compositions described herein
can be applied to test the gender of a fetus within a pregnant woman by detecting the
presence of felus-derived proteornic, Iipidomic, and/or genomic signatures within blood of the
pregnant woman, as fetal stem cells, nucleated erythrocytes, fetal lymphocytes, as well as
significant amounts of cell-free fetal nucleic acids are known to circulate in maternal blood.
According to the methods described herein, the cellular content and/or expression profile of
phagocytic cells is compared to the cellular content and/or expression profile of
non-phagocytic cells from the blood of a pregnant woman. Subtracting the cellular content
and/or expression profile front non-phagocylic cells from that of phagocyte cells creates a
cellular conient and/or expression profile representative of the gender of the fetus being
carried by the pregnant woman. 169) in certain exemplary embodiments, one or more
methods and/or compositions described herein can be used to detect, identify and/or
diagnose disorders associated with the presence of prothoinic andior genotnic myocyte
signatures within blood of subjects having or at risk of developing cardiac disease (e.g.,
myocardial infarction, chronic heart failure, ischernic heart disease, cardiovascular death and
the like) by detecting the presence of dying/dead rnyocytes and/or fragments thereof (e.g.,
DNA, proteins and the like). Screening and diagnosing of one or more of these disorders is
performed using methods and/or compositions described herein to detect one or more
matters, e.g., DNA and RNA, protein and the like, within blood phagocytic cells. 1701 In
certain exemplary embodiments, one or more methods and/or compositions described herein
can be used to detect, identify and/or diagnose disorders associated with the presence of
proteornic, lipidoinic, and/or genemie signatures within blood of subjects having or at risk of
developing atheroscleiesis consequent to coronary artery narrowing, abdominal aortic
aneurism, and the like. Screening and diagnosing of these disorders can performed using the
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r¡rousc llìDrors 0ll6l:10 ¡r)cl{ts(¿rfíc Dìclano:nr, lLdn)ltli.stcl'cd ,lltlevcltously, or LLCjI

Iung crrncct, irrjcctcd .s.c.), wcrc conrporrd Thc rqsulls dcrno:rs(rulcd that ncut:nphiJs

ar:d macropl:irgc.r ol:laincd lìom thcsc trrmor -bcaring r¡rcc cxl)rcss vatior:s onoogcncs

arrd orher carrcer-related gcnc signa(urcs llrrt arc ai¡o cxprcsscd in csch of thc

rcöpccLrvc lur¡o¡¡. Scç F-igurcs 9-16 and I9-21. J'hcsc carrcct'-tclotcd gcncs and

oncogcncs (c.9., ERBB2, Jtn, Iros, ctc.) nrc nol cxptc.tsc<l or trrc lrinimnlLy cxprcsscd

by (i) non-phagocytic 1' cclls isolalcd Jìorn ¿urnor-L'c¿ring rrice, antl (ií) ncunuphi)s

;rnd macro¡trages oblÂincd f¡om rror¡tumor-bcrrrrrg micc. Fnlthcrrror c, only lhc

phtgocylic ccll.s firrm lumor-bcaríng tnicc wut found lo cxprcss tutnot-spcctfic

protcirrs. Scc Figurcs 23 and24. CTCs and/or lumor-s¡rccific l)Nr\ antl/or' p:nlcins in

thc blood of thc mícc wcrc plrÊgoc)loscd Rnd sor¡rc of thc lur¡or-ccll I)NA, w,th íqs

tun:or'-spccific nrrtûliDrr.s und gcnc*, wa.s integtltcd, likety by tratusfcc(ion (withour

inlcndrng to bc bound by thmry), ¡nto normal phagocytc DNA, trnn.scrìbcd inlo IINÂ,

and tr¿n.rl¿ted írrto proteín,

Wí¡h refere::ce to Iìgruer l-3 and according 1o ccrtain cxcnrplary cnrbodinrcnts of thc

prtscnt invcnlion, rhc gcnc cxprcssion prufilcs of phtgocytic nnd non-phngocytic

WBCs obtnirrcd fìom paticnts rvith hcad nnrl neck tuntors or rÀ'ilh ovâr:Añ ctrtlcer Nere

also comprrc<|. 'l'hc :çsull¡ dcnron.slrììtcd that t:cr.rLtn¡rhils and tnoctnpJtagcs obtaincd

fronr lhcsc petlcn(s cxnlrss vorious oncogcnqs ¿n<i othfi ctncer-rthúed gene

.signatures thât ¡rrc a¡so cxprcs.scd in c¡ch ofthc rcspectivc turnors Scc Figurcs l7-18

and 22. Thcse os:roe¡ie)aled gcnetì and otrcogcnc6 wctt tìot cxprcsscd or wctc

mínimolly expressed by rrorr^phagocytic T cclls isolrrlcd fronr lhc ssmc rndividr¡sl

palrcnl. CTCs andior (rrmor-spocific DNA and RNA irt thc blood of thc paticnt rvctt

l)hagocyto.scd nnd sornc of lhc lu:nor-ccll I)NA ¡nd/or'llNÂ, *'ith it.s tuuot'-slrccilic

mrtûtion.\ rrnd gcncs, wûs rrtcgrr(cd, likcJy through trgnsfcclíon (rvithout ínlcuding lo

bc bouncl by lhcoryl, into nolmul phugocytc DNÀ, transcribed ínto RN.A, and

1rûnslated irrto prolcirr.

With rtfererrce to lìÍgurcs 4-6 and according 10 ccr{sin cxcrnphry cml¡odimcnls, thc

quantitalivc analysis of DNA (nuc)oar ¡nd/trr mílocltondtial), RNA, rnicroRNA,

protcin, rrnd/or li¡rrd cxprussion profilcs of ¡rhagocytic cclls (c.g., ntncrophagcn)

ol.:¡runc<l liom tl:c blood or onc or rror! othcr biological somples (c.9., urinc, stool,

{s9l

23 assays that detect molecular hie markers for diagnosing and managing transplanted organ
rejection is useful in management of transplant recipients by (a) detecting a pre-rejection
profile that will allow therapeutic interventions belbre rejection causes graft dysfunction, (h)
improving the sensitivity and specificity of rejection diagnosis, (c) developing new
classification systems for rejeclion that will improve prognosis-, and (d) providing information
for designing individualized immunosuppressivc regimens dial could prevent rejection while
minimizing drug toxicity. 1721 Accordingly, in certain exemplary embodiments, one or more
methods and/or compositions described herein can be used to detect, identify or diagnose
disorders associated with the presence of protean*, lipidomie, and genomie signatures within
blood of subjeels having undergone organ transplants by detecting one or more markers, e.g.,
DNA, RNA, protein or the like, within blood phagocytic 1731Mitochondria] diseases result from
failures of the mitochondria. Cell injury and even cell death follow. Diseases of the
mitochondria appear to cause the most damage to cells of the brain, heart, liver, skeletal
muscles, kidney and the endocrine and respiratory systems as well as diabetes, respiratory
complications, seizures, Alzheimer's disease, visual/hearing problems, lactic acidosis,
developmental delays, susceptibility to infection, and cancer. 1741 Accordingly, in certain
exemplary embodiments, one or more methods and/or compositions described herein can be
used to screen, diagnose and/or &teei mitoehondrial disease, by detecting one or more
genornic, mitochondria-associated DNA markers within blood phagocytic cells. 1751 In certain
exemplary embodiments, one or more methods and/or compositions described herein can be
used to screen, diagnose and/or detect Alzheimer's disease and/or dementia by detecting one
or more markers, e.g., DNA, RNA, protein and the like, within blood phagoeytic cells. 1761
Systemic lupus erythematosus (SLE) is a complex autoimmune disorder that affects various
organs and systems. Accordingly, in certain exemplary embodiments, one or more methods
and/or cornpositions described heroin can be used to screen, diagnose  24 
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s0liva, ly,nlth, ccrcbros:)irrsL fluid and thc likc) rvhosc (l) DNA contcnl is >2n (11,.:),

or (2) RNA, prcteirr, corbohydrrrtc and/or lipid content ¡s lirrger thsrr nonnal, i.e., cclls

that havc phagocyto.ied CTC¡ and/or thcír .subccllullr fragmcnt.s or DN./t /RNAi liprds

(i.c., Lumor-upccífic signntrrrcs ol othcr tliseasc-spcc:fic sígnaltrres) ¿tn<l/o:' havc a

l)NÄ rn<icx g:ca(cl Lhan onc, and thcil corlpalison rvith thc solre phngocylic ccll

populotion (e.g, mocmphagcs) whosc (l) DN^ conrent is 2n (Pn-2), or (2) RN^,

prolcin, carbohr-drirtc dnd/or lípid corrtcnt í.9 normal, i c., cclls rhat :rrvc not

phagocytotccl ClCs unrliol thcrr subccllul¿rr nÌrgnrc¡r1ò rrncl havc a DN;1 írtrlcx ol'ono,

provi<lc.s a r¡clho<l lo dclcoL tumor-spccrñc (or olhcr <liscl.rc-.specífic) signnturcs

withil thc Pn>2. ccll.s (ratient-spccilìc signal) thff1 nr! c¡(hcr rrot cxprrsscd or rninimñl[y

exprÊÂAed jn ¡lte Pn=r cell$ (I(rlíenl-snecifc noise). Vy'ith refete¡cc to Figure 6, the

sul¡lr¿ctron of lho DNÁ., llNA, protc;n, anclior lrpi<l prufilcs of l),-2 frum Lhosc of P¡,2

es showr¡ il Figurc 5 providcs e rncthod to idcntrfy (c g, nflcr onc or Drorc gcnomlc,

prolco:nic, rnclaboloruio, glycor¡rü, glyæ¡>rotcon:ic, )i¡>r<lo:rtic utd/or lil)ol)rDLcon)¡o

onalyscs) lunror-spcc.r lìc (nnd/ol drscasc-spccific ,ndior conclrtion spccifio) signq(urls

in ¡ l¡lood samplc (or orrc or morr othcr brological .esrnplcs such e.s, c.9., othÍ bod¡¡y

flrrids) of an irnímal ândJor'.1 human rvith crìcef (and./or disease and or bodily

condltrons) und signify thc prcscncc of occul! rumo(.s) snd/or olhcr di.scasc ¿nd/or

othcr conditiorrs. Unlikc thc mcthods dc.rcribcd abovc in which rhc gcrromic,

pr otcomio, n:ctnbolorrrc, glycorníc, glycoprolcornic, hpirlomrc nnd,/or' hpoprolcorlrc

prolìlcs ol phagocytrc cclls arc cornportd wilh thosc ol non-phagocylic cclls, fhc

müJof irdvirrlüBcs ol this onulytio dcloction mclhod according 10 thc lnt.scnt invontion

ore. (i) it r¡lilizc.s a singlc phagocytic ccll subpopulalion ss å sol:rlc of lhc "furnor'-

spccilic" (e.9., P.-r rracrophage) and "normal-non-spccific" (c.g, P,-r rnncrophagc)

uígnatures, i.c., both .ihurc the .rar¡e b¿selíne gcnoLype; and (íi) the signaturu-acquiring

ccl}' (c.g., 8,4 ncutrophil) arc rrot dilurcd wilh rhosc thal hsvc not phrgocyloscd, rn<l

tltctcfort havc not acr¡trircd, clc¿d CTC¡ årrdior fiågrncrrtl tllcrcol' (".ts., lì-,
ncutrophíls).

With rclcrcncc to f.'igrrrcs 4-(r lnd acconhnB lo ccrlû¡r) cxcrrplary cnrbodrnrcrrlso thc

quantitarrvc analy.sis of phagocytic cclls (c.g , macrophagcs) ol¡laincd from the blood

ol'one o:'morc olhcl bioiogical .vrnplcs or bodily fluítl (e.g., urínc,,fool, saliv¡,

lynrph, ccrrbrospinsl fìuid nnd thc likc) u'hosc in(rnoclh:l¡r conlcnt conscqucnt to

and/or detect SLE by detecting one or more markers, e.g., DNA, RNA, lipids, protein and the
like, within blood phagoeytic 1771In certain cxemplaiy embodiments, one or more methods
and/or compositions described herein can be used to screen and/or detect genomic and/or
proteomic signatures useful in the development of therapeutic and/or imaging molecules by
detecting one or more markers, e.g., DNA, RNA, protein and the like, within blood phagocytic
QC:11S. f781 In certain exemplary embodiments, one or more methods and/or compositions
described herein can be used to screen, diagnose and/or detect alteration in genomie,
proteomic and/or Iipidomic signatures useful in detection of diseases and pathologies
consequent to one or more external or internal insults (e.g., dirty bomb exposure, radiation
exposure, chemical exposure, radiotherapy, radiopharmazeutical administration, therapeutic
molecule exposure, radon exposure, asbestos exposure, pollution exposure and the like) by
detecting one or more markers, e.g., DNA, RNA, protein, lipid and the like, within blood
phagocytic cells. [79I As used herein, the term "organism" includes, but is not limited to, a
human individual, a non-human primate, a cow, a horse, a sheep, a goat, a pig, a dog, a cat,
a rabbit, a mouse, a rat, a gerbil, a frog, a toad and a transgenic species thereof, The term
"organism" further includes pathogenic organisms, including, but not limited to, a pathogen
such as a parasite, a yeast cell, a yeast tetrad, a yeast colony, a bacterium, a bacterial colony,
a virion, a virosoine, a virus-like panicle and/or cultures of any of these, and the like. 1801In
certain exemplary embodiments, the assays described herein can be used for the detection of
an infectious agent and/or the diagnosis of a disorder associated with an infection of a cell,
tissue, organ or the like by an infectious agent. In certain aspects, detection of an infectious
agent and/or the diagnosis of a disorder associated with an infection is performed using the
methods and/or compositions described herein to detect one or more infectious agent
markers, e.g., DNA, RNA, proteins, lipids and the like, from one or more infectious agents.  25
[81]As used herein, the term "infectious agent" includes, but is not limited to, pathogenic 
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phrgocylosrs or ir)tcrnûhz'rrLron ol olhc): hvc- dying, or dcad (c.g., spoplollc ol:

rlccrolrc) ccl)s, apoptolic bodics, nuclci, rriorovc.siclc$, cxosor¡e.s, nuclc¡sorrcs,

mrtocho¡drin, cndoplasrnic ¡cticulum, nnd thc likc, is grrate:' lhan thâl ol thc si{mc

phagoclic ccll population (c g., macrophagcs) with nclmal rnlraocllulsr conlcn(s

(P¡¡ç), í.c., ccll¡ Lh¿1 hävc not pltrgocyLo.sxl any of tLrc obovc r¡cnlioncd cclJs

nnd/ccllul¡r dcbris (pul:cnl-spccífic noisc), proviclcs t nlcthod to detccf turnor-snccific

(or orhcr discosc-.spccilìc ol oLhcr condilion .spccific) signalurcs within thc phdgocytcs

with incrcancd intrircclhrhr conlcrrt (P¡ç) lhat nrc ci(hcr nol cx¡>rcssc<l or rnirlnrully

cxprcsscd in thc pha¡rocyLcs wrth a rrou¡ul iutraccllul¿r contcnls (l)at¡cn(-spccilic

noisc). Wilh rclcrcncc (o Figurc ú, thc stìblreclion of thc l)NÂ, lìNr\, protcin, and/or'

lipid prolilcs of P¡:c fÌor¡t tho.sc of Ptì(,s^s sltown in lirgurc 5 provídes ¡ method 1o

i<icntify (c.g., rfter' onc or more gclonric, prolcomic, mclubolomic, glycomic,

glyoo¡rolcomic, Iipidomio, and/or lípo¡rulcomic ttnrtlyscs) tttrnor-spccific (tu:.tl/or

disease-rrpecific) .Jignatureü in a blood snmplc (or ol¡c or Drorc othcr biologic.nl

urmplcs such ¿s, e.g, olhcr borhly flurdr) of an anirral with canccr or o(hc¡' discnsc

and signify lhc prcscncc ofoocufl lurror(s) a::d/or othcr di.tcasc. Unlikc thc mcthods

dcscnbcd abovc irr which thc gcrro:nic, prolcornic, rnelabolomic, glycomic,

¡rJycop:nlcnrnrc, hpidonr:c, un<1/ol Ii¡oprntcomic ptolile.s of phagocytrc cclls tre

cornparcd wrth thosc of non-phagooytio cells, thc major advantagcu of thís ana)¡ic

de{ection method according to thc ¡¡rscllr invcntion nrc: (i) í¡ utilízcs a sÍnglc

phagocyrio ccll srrb¡ro¡>rrlntior) us r .vrurcc of lhc "(l¡scûsc-spccilic" (c.g., f!¡¡.

macrophagc) and '\rormrl-norr-spccific" (c.g, P¡'¡c macrophagcl signatures, i.c., bolh

shgrc lhc samc tvscf i¡rc gcnolypc; and (ií) thc signatr,rrrc-ncqr.rirtug ccJls (c.g , P¡¡ç

ncurrophrl) arc rrol dilotcd rvith thosc lll¡t havc noL phogocytosed, atrd therelorc h¡vc

nof nquirrd, dcad C'lCs and./or fragrnents lhereof (c.g., Pxr<, ¡:eu(ruphil¡).

161l 'l'hc r¡clhods dcsoribc<i hcrcin (í) huve hígh specificìty, .scnn¡livi(y, tnd accuracy tnd

should clrnblc thc dcrccliorr of lumor-spccific (and/or olher diìicÍ,róc-spccifìc) antl

rrormal-nons¡ecíÍrc lignaturcs prcscnt vithin n blood sarnplc (or olhcl biological

samplo such us, c.g , a bodily llu:d); and (ií) cl:rninato thc "irrcqualrty of bascl¡rtc" thnt

rs known lo occur nrnong indivi<1uals <luc to intrinsic (e.g., age, gcrtdcr, cfhnic

bockgrorrrrd, hcolth .status rrrd thc hkc) nnd tcmpornl v¡riations rn gcnc cxprcssron.

Accordingly, in cclain a.spccls, thc iuvenlion prnvidcs non-ittvttsivc assttys for tlte

organisms such as viruses, bacteria, fungi, parasites, infectious pioteins and the like. 1821
Viruses include, but are not litnited to, DNA or RNA animal viruses. As used herein, RNA
viruses include, but are not limited to, virus families such as Picornaviridae (e.g., polioviruscs),
Reoviridae (e.g., rotaviruses), Togavirielae (e.g., encephalitis viruses, yellow fever virus,
rubella virus), Orthomyxoviridae (e.g., influenza viruses), Paramyxoviriclae (e.g., respiratory
syncytial virus, measles virus, mumps virus, parainfluenza virus), Rhabdoviridae (e.g., rabies
virus), Coronaviridae, Bunyaviridae, Plaviriridae, Ella yiridae, Arenaviridae, Runyaviridae and
Retroviridae (e.g., human T cell lymphotropie viruses (FITLY), human immunodeficiency
viruses (HIV)). As used herein, DNA viruses include, but are not limited to, virus families such
as Papok)aviridae (e.g., papilloma viruses), Adenovirielae (e.g., aticilovirus), Ilerpesvirielue
(e.g., herpes simplex viruses), and Poxviridue (e.g., variola vimses). [83]Bacteria include, but
are not limited to, grain positive bacteria, gram negative bacteria, acid-fast bacteria and the
like. 1841 As used herein, gram positive bacteria include, but are not limited to,
Actinomedurae, Actinomyce.s. israelli, Bacillus anthracis, Bacillus cereus, Clostridium
boadinum, Clostridium difiicile, Clostridium pedringens, Clostridium faun?, Corynebacteriwn,
Enterococcus faccalls, Ltsteria monocytogenes, Nocardia, Propionthucierium acmes,
Staphylococcus aureus, Staphylococcus epiderm, Streptococcus 'maims, Streptococcus
pneumoniae and the like. [85]As used herein, grain negative bacteria include, but are not
limited to, Afipia fells, Bacterloties, Ranonella hacil4Thnni.c, Bortadelfa pertussis, Borrelia
burg:dm:fere, recurrentis, Bruce/la, Calymmatoll.acterium granulomatis, Campylobacter,
Escherichia coil, Franc/se/la tularensis., Gardnerella raginalis, Haentophilins aegoithes,
Haemophilius ducreyi, Haemophilfus influenziae, Heliobacter pylori, 
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cdrly delection of occull prifndry iurd rnctssldtic lulrrorìs (sDd/or ollc or r¡rorc olhcr

disc¡scs or conditio¡s) ir pLrhcnls, i o, belbrc thc dí.tc{r.sc cnn bc dingttoscd by

convcn(ionsl irnaging lcchniqucs (c8., I'E'l', Ivfl(1, C'l'and tlte líkc), and, thcrcfore,

provìde a foundation for irnp:uvcd dccision-nrakrng relalíve to thc nceds and

ntratcgies for intcrvcnliorr, prevcntion, aud lrtutmcu( of iudividuals wr Lh car)ocr.

162l z\r urerl heroin, thc tcrm "tumor spccific nttthcr" is tntcrulcd to inclu<1c, bul is nol

lir¡¡Lcd to, onc or morc cclhrlùr' corhlorrcrlls suclt ¿s onc or rnorc l)NA scqucrtccs. onc

or nrorc RNA scqucnccs, one or ¡norc prolcin.s, or're or: ttìofe polypcptidcs, onc ot

rnort lipids nnd thc likc. In ccrl¡in ùsnecls, e Lunrol specific marker it ptu'cnt it onc

or more WlllCs.such o.t, for cxamlrlc, a ncutrophÍl, a macrophsgc gud/or s dcndrilrc

cc11.

As rrscd hcrcin, lhc lcrnr't¡¡¡ccr rckrtcd gcncs" rcfor\ to gcnes such ls, for cxttlple,

ca:rccr lclrcs, oncogcncs ffnd/or f0rnor suplrrcsgor gcncs, thtrl h¡vc irllc:td ex¡rtcti.rion

(c.g, incrcasccl cxprcssion o:' dccrcitscd cxlrts.síon rv)tcn comparcd to I non-

cnnccrþus ccll) in a canccrous ccJl (c g, e Wß(j such rts, for exåmnlc, a tnacrophage,

a neutmphil, a I'ccll or the likc). Many canccr rclnlcd gcncs ¡re knor+n ín thc at1.

Canccr rclrlcd gcncs includc for cxamplc, bul ûrc not lirrtllcd lo, DRß82, JUN, Rß1,

SUPPI, ÀlD!',{2. MAP2KL, ÀlJtlP2, PDGFD, PI.AUR, FCR, n{Ycl.l , Ù.Ì'fir, NRASI,

ÌL:l, SXl,'lllK, ABI2,.^llvcN, RÁBI, Rlìí,- RALß, I.CO, IIRß114, Rltlï1, licl'2, lill',
t¿Ct¡s. OROI, GRO2, GRO3, Iií45, PlÀ|, KRÁSIP, r'YN, Ml't¡, ROSI,lrlÁSl, R/1L4,

MYCLK I, GI.l 3, Á R/| F2, Àl ET, n RA T, UOS, LYN, MYn L I, I4yC, OIIC, Yl v 2, DLI I I,

Rli't', HRÁÍ;, sPIt, RIilJ,,rri4, t,iwsl, tì'tiÎl, xlÙ4s2, liRDIl3, GLI, t¿LT, DRCI2,

RI}l, FOS, íKTI, DLK?, FES, T,{AI¡, TP53, CRK, ERBá.I, NF], EI/12, ERBBB2,

INT4, BRCÁ1, YESI, "\UND,,IUNII. 
^IDL, 

LPSA, l'/1v1, AKD,ITOSR, RRAS, HKRI,

HKR2, ERBAL7, SRC, t Ylll.2, l;'152, ERG, ARAI-|, YU/15A, //S2, /N1i, S:YO,

LMYC, BÀlyC, IIRASP, TC2l, TIn4, PI'I-1, -¡,4/i, onc or rnc¡nbcrs of lhc (.'lì,{ furnily

(scc, c.g., Zhou ct al. (2001) Gene 264:105), PS,.l,lrluc-16 nrrd thc likc

A.s rrscd hcrcín, thc lcl'm "orì:rccr" rclcr.s lo vnrious typcs of mnlignant ncoplasrns,

mosl of r+'hich c¡n invsdc suuounding tissues, cnd m¡ry msl¿rslasizc to diffcrcnt iítus

(scc, for cxamplc, PDR l.luli¿al Dtctionary, I st cdition ( 199.5), inoorTornle<l hcr¡in

by rcfcrcnoc in its cntírrty fur a)lpru¡oscs). 'l'hc lcrr:-s 'ltcoplannt" Rnrl "ttttnot" tu'fcr

164)

Legionella pneunsophila, Leptospira interrogans, Neisseriu meningitidia, Ikuphyromonas
gingivalis, Prnvidencia sutra, Rseudomonas aeruginosa, Salmonella enteridis, Salmonella
vphi, Saimaa marcescens, Shigella boydii, Streptoliacillus  26 numilifOrmi.s., Streptococcus
pyugencs, Theponerna pallidunt, Vibrio cholerae, Yersinia enterocolitica, Yersinia pestis and
the like. J86 1As used herein, acid-fast bacteria in chide, but are not limited to, Alyobacterium
avium,Myobacrerium kpnie, Alyobacterium tuberculosis and the like. 187jAs used herein,
other bacteria not falling into the other three categories include, but arc not limited to,
Barronella honseiae, Ciaramydia psiaraci, Chlamydia trathomatis, Coxiella burnetii,
Mycoplasma pnemmoniae, Rickettsia akari, Rickettsia prowazekii, Rickettsia rickettsii,
Rickettsia istasugamushi, Rickettsia1,1;phi, Ureaplasma urealyticum, Diplocoteas
pneumouiac, Ehrlichia ate:kr:xis, Enteroeoccu.s. faccium, Aleningoeocci and the like. 
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to rn ¡rl¡ro¡nnl L's.\uc thut grn*r by ccllulirt prolifcrnti<¡n morc rapidJy lhan notnral

nncl conlinucs Lo grorv ofìcr thc strmuli thut :nítinted lJrolifcr.ttiott is removcd. 1¡l.

Such abnolmnl lissuc shorvs pnrtiul or compleLc l¿ck of structu(sl otganizatiort tnrl

functíonal coordinatlorr with thc normsl tissuc which rnay t'c cithcr bcnign (í.c.,

bonign Lunror) or ntlignrnt (i.c., malignant tunror)

Ilxarrq>lcs ofgcncrul cotcgolics olcarrccr rrrcludc, brr¡ arc nol hmilcd lo, cucinornrs

(r.c.. malignont tumors dcrivcd fiom cpitheli.tl ccllü .such us, for cxantplc, comnton

forms ol l¡rcasl, prost$tc, lung and colon cancor), sarconrft.s (i.c., malignant trrnrort

dcrived fro¡n corrnccLivc tissuc or nrcscnohyrnal oclls), Lyntphomus (i c., malignancien

dcrivccl frorn hcnrnlo¡roicLic ccl)s), lcukctnias (i.c., rnalignancics dcrivcd fiol¡

)rcmatopoiclic cclls), gcrrr ccll tr¡mors (i,c , tuntors del ir.ed ltnt¡ totiPotcttt cclls. In

adu:ts rrìost ofìc:t found irr fhc fcsticlc ol ovsry; in fehtses, b¿bic.s lnd young chíldn:n,

r¡o$L ofbn found on the body midline, patticulurly ¿rl lhc trp ol'the tùrlbonc), blusLrc

trìmot..e (i.c., a typically maligranl tumor rvhich rcscmblos ån urlmftlurc or cmbryottic

tissue) and thc Iikc.

llxamplcs of thc typcl of ncoplnsnts infcrrclcrl to bc cncon¡:u.rsc<l lry the pre.sent

rnvcnlìon inchrdc hr:t urc rtot linrítc<i 10 tho.lc ncopla.sm.ç ¿.ssociaLcd with ounccrs of

ncrrrul tissrrc, bloorl formjng tissuc, brcost, skin, bonc, nrosLsle, ovarìas, uicrus, ccrvíx,

hvcr, lung, brairr, Jarynx, gallblldder, Jìirncreîs, tcctum, putnlltytot<l, thyruirl, tdrcnnl

gland, immurrc systcrn, hcnd snd ncck, colon, slomrtch, brotrchi, uod/or krdncys.

In ccrlain exernplary cmbodimcnrs, onc or mo¡t nrcthotls and/or compo.sitions

dcscrlbed hcrcin arc applicd to dolccl, idontify andlor diagtrosc <lisordcls as.soclalc<l

viith rhc prcscncc of'lbtrrl clrronrosor¡rl rbnormuhl:cs (c g, l)own's .ryndrorne , nnlism

nn<l rclatcd {rutísrr .,¡pcctrlun disordcrs (including, br¡t nol limitcd trt, Asperger's

syndrornc oncl pcrvasivc <lcvclopmental disordcr-trot otherwisc .spccrficd), sicklc ocll

uncmía, thalas.semio and thc likc) currscqucnt to thc l)lcsence of feLal ccll¡ and lllNA

rvilhrn rnulernul bloo<|. Screeníng ud diagrrosing of onc or mott of thcsc disorrlort

crn bc pcrfouncd using thc molhods antì/or cornposítíon.ç dcscrlbcd hcltin lo dclccl

onc or morc cltmmosomnl mat'kcrs, c g., I)Ne rrnd llNA, and thc [ikc, wilhin

nrutcurol blood plrrrgocytic cclls.

l66l

167l

1881 As used herein, fungi include, but are not limited Io Aspergilll, Candidae, Candida
alb/cans, Coccidioldes Munitis, Cortococei, and combinations thereof. 189]As used herein,
parasitic microbes include, but are not limited to, Balautidium coil, Gyptasporidium potion,
C.),,clospora eayatanensis, Encephalitozoa, Entatnoeba histolytica, Entemcytozoon bierteusi,
Giardia famblia, teishmaniae, Plasmodii, Toxoplasnra gondii, Trypanosomae, trapezoidal
amoeba and the like. 1901As used herein, parasites include worms (e.g., helminthes),
particularly parasitic worms including, but not limited to, Nematode (roundworms, e.g.,
whipworms, hookworms, pinworms, ascarids, fflarids and the like), Cestorla (e.g., tapeworms)
1911 As used herein, infectious proteins include prions. Disorders caused by prions include,
but are not limited to, human disorders such as Creutzfeldt-Jakob disease (CJD) (including,
e.g., iatrogenic Creutzfeldt-Jakob disease (iCJD), variant Cretttzfeldt-Jakob disease (v0D),
familial Cretitzfeldt-Jakob disease (fLJD), and sporadic Creutzfeldt-Jakob disease (s0D)),
Gerstinann-Straussler-Scheinkcr syndrome (GSS), fatal familial insomnia (TO, sporadic fatal
insomnia (sH), kutu, and the like, as well as disorders in animals such as sera pie (sheep and
goats), bovine spongifonn encephalopothy (13SE) (cattle), transmissible mink encephalopathy
(TME) (mink), chronic wasting disease (CWD) (elk, mule deer), feline spongiforin  27
encephalopathy (cats), exotic ungulate encephalopathy (HUH) (nyala, cayx, greater
spongiforin encephalopathy of the ostrich and the like. 1921In certain exemplary
embodiments, methods of detecting markers such as nucleic acid 
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ln cctL¡r:r cxcntplary cnrborlinrcnls, or'rc or r)lo:c nlclhods nn<liot- cotnpositiotts

de-scrilrc<l hcrcin can bc nppJicd ro tcs( thc gcndcr ol'n fctus will:in s prrgrlfirrt womnì

by delccUng thc lrrscncc of fclus-<lcnvcd nrotco:nic, Iipidorrric, rrrd,/or gcnonric

signalurcs wrtlrin blood ol thc prcgrrant woman, ¿r.! fctal .stcm cclls, nucleate<l

cryll)r'ocytcs, fctol lyrnphocytcò, âs rvcll as srguíficant amount¡ of coll-fuc fctsl

truclcic ¡cíd.s qr c krrown to cilcllnlc in nralc¡lnl l¡lood. A cml d¡ng to lhc r¡tcthodri

descritrd hercin, thc ccllular conrcnt end/or cxprrs.erorl profilc of nhaßocylic cclls ìs

cornprrcd to fhc ccllulsr contcnt andior crpression prufrlc o[ non-phagoc¡íc cells

fìom lhc l¡lood of rr pr cgnirût woru¿ur. Subtr.rclurll Lhc ccllular u(ìntcnt rr)(l/ot

cxprcssion profilc fronr rron-phagocylic cclls from that of phagocytrc cclls crcatc.s a

cclhrlar conlcn! and/or cxprcssion profilc rrÞrcscrìtstivc of thc gcrrdcr: of thc fstu¡

bcing cuoìcd by thc pr cgnnnl womnrr

Irr ccrtarrr cxernplory emlrodíment¡, one or lnoro rncthods and/or compo.sitrons

desoribc<l hcrcin cun [¡c uscd to dctcct, idcntily and/or diagnosc disordcr.s a.rsociatcd

wilh thc prrúcrtcc of proleornic and.itrt gortornic myocyle rignatun:s with:n bloo<l of
subjccts ltnvírtg c'r rt lisk oldeveloprng curdíuc dísc¿sc (c g., rnyocrrrdral infarrlion,

chtþnic heorl [aih:rc, iscJ:cnlic hcall discasc, caldlovascul¡r dc¡(h and tJrc likc) by

detccf irrg thc lutncncc of dyíng/rleud nryocyles nnd/or' fiagrncnl.r thc:col (c.g., l)NA,

proteins and the líkc). Screcning and clíognosing of onc ol rno:c of thcsc disorclcr.s i.c

perfornred using urcthods rrr<Vor compositions dcscribcd hcrcin to dctcct one or rrror!

mar*.cr*, c.g., DNA and RNA, protcin änd thc líkc, wílhÍn blood phagooytio oclls.

l?01 ln ccrlain cxcmplary cml¡odirncnts, onc or morc mcthods aud/or compositions

dcscribcd ltc¡cin cnn bc uscd lo dctcct, idcntify and/or díagnosc riiscrrclcr¡ ussocírtcd

willt tl:c prcscncc of protcomic, hpidornic, nn<t/or gcnorníc signulurcs rvithin l¡[ood of
.suhjec[s hoving or ¡t risk of dcvcJoping athcrosclcrosis conscqucnt to cororrary ârtcry

tuttrt owing, nMominal nofíc {ìncurjtmr ond lho likc. Sortcning nnd díagnosirrg of

thc.sc disordcrs ctn pcl fonnc<l us,ng lhc mcrhods andior mrnpo.sitions dc.çcnbcd

hcrcin fo dclcct onc or morc markcn, c.g, DNA, RNÀ, pmrcin and thc likc, withirr

biood phagocytic crcll.s.

lTll lliopsy-corrlirrnccl rcjcctiorr, orrc rnclhod for diognosis of ullografl rcjcotron, is

invqsivc and sr:bjcol fo sanr¡lrrrg c¡rorr 'l'hcrtfore, thc dcvcloprnc¡rt of rrorrirlv{r.5ívc

t6el

sequences (e.g., DNA, RNA and the like), proteins, polypept ides, lipids polysaccharides and
the like in a biological sample are provided. As used herein, the term "nucleic acid" is intended
to include DNA molecules (e.g., cDNA or genomic DNA) and RNA molecules (e.g., inIZNA)
and analogs of the DNA or RNA generated using nucleotide analogs. The nucleic acid
molecule can be single-stranded or double-stranded. [931 As used herein, the term "amino
acid" includes organic compounds containing both a basic amino group and an acidic carboxyl
group. Included within this term are natural amino acids (e.g., L.-amino acids), modified and
unusual amino acids {e.g., 1)-amino acids and (3-amino acids), as well as amino acids which
are known to occur biologically in free or combined form but usually do not occur in proteins.
Natural protein occurring amino acids include alanine, arginine, asparagine, aspartic acid,
eysteinc, glutatnic acid, glutamine, glycinc, histidine, isoleueinc, lcucine, lysinc, in eth ion ine,
ny I a] aninc, scrine, threonine, lymsinc, tryptophan, pro tine, and valine. Natural non-protein
amino acids include arginosuccinic acid, eitrulline, cysteine sulfinic acid,
3,4-dihydioxyphcnylalanine, hornoeysteine, homoscrine, ornithinc, 3-monoiodolyrosine,
3,5-diiodotryosine, 3,5,5,-iriiodothyronine, and 3,31,5,5rtetraiodothyronine. Modified or
unusual amino acids include D-amino acids, hydnoxylysine, 4-hydroxyproline,
N-Cbz-protceted amino acids, 2,4-diaminobutyric acid, homoarginine, norleucine,
N-methylatninobutyric acid, naphthylalaninc, pliettylglyeine, .alpha.-plienylproline, tert-leucine,
4-aminocyclohexylalanine, N -met hyl -norl en tine, 3,4-dehydroproline,
N,N-dimethylarnivoglycine, N-inethylaminiaglyeinc, 4-aminopiperidine-4-carboxylic acid,
6-arninocaproic acid, trans-4-(aminomethyD-eyclohcxanecarboxylic acid, 2-, 3-, and
4-(aminomethyl)- benwic acid, I -aminocyclopentanecarboxylie acid,
1-aminocyciopropancearboxylic acid, and 2-benzy1-5-aminopentanoic acid.  28 molecular
weight of less than 0,000 DaRons, less Hum 5,000 Whom, or less than 2,500 Dalions. The
term "peptide" also includes compounds containing both pepiirle and non-peptide
components, such as pseudopeptide or peptidomimetic residues or other non-amino acid
components. Such compounds containing both peptide and non-peptide components may
also be referred to as a "peptide analog." f9.51As used herein, the term. "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.
1961As used heroin, the term "lipid" includes synthetic or naturally-occurring compounds
which are generally amphipathic and biocompatible. Lipids typically comprise a hydrophilic
component and a hydrophobic component. Exemplary lipids include, but are not limited to
fatty acids, neutral fats, phosphatides, glyco lipids and the like. As used herein, the term "lipid
composition" refers to a composition which comprises a lipid compound, typically in an
aqueous medium. Exemplary lipid compositions include, but are not limited to, suspensions,
emulsions, vesicle compositions and the like. 
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cfsåys thut <lclcct nroleculnr bior¡at'kcrs fot diagnosrng and tnauzging lransplanted

or gnn r c¡ccfion is r¡sclul in nìnnDgcr¡cnr of lr'unsplant recipients by (nl dctccting n prc-

rcjcction pmfilc thut wrll allow rhcrzpcr:(ic inlcncnhon$ bcfurc rcJcctiorl causcs grafì

dy.ifunctiou, (b) improvirrg thc scnsitivity and spccilìcity of rejcction dingnosls, (c)

dcvcloping norv classiñc¿Lro¡r systcrn.s for: rrjcclion thol wrll irrr¡rrove progrlosis- and

(d) provrding info:'nrntion fol desígning índividu¡lizcd immunosuppttssivc rcgimcn.r

rhat muld prtvcnt lcjcclion whr [c minirniz-ing drrrg toxicity.

r\ccordrngly, in ocrl¡in cxcnrplary crrrtrcrli:ncnt;, otrc or tnott mcthods aud/or

conrporritiorr* dssctibxl hcrcrn can [¡c usod lo dclccl, idcntífy or dtagtto.sc disnrdcls

nssocirlcd with (ho Droscnüc ol prc'tcomic, lpidomic, and gcnolnio .sigrtlhrrts rvitbín

blood ol' subjccls having unrlcrgonc o:'g{tn lt"r'rsplat)ts by dctcc(ing oltc or morc

rrratkcrs, c.g., DNÀ, RNÂ, protcin or thc hkc, rvithín blood phagocytic ccll.s

Mitochonriri¡l di.se¡se.s ¡esult fn:m f¿ilurqs of ll:c mitouhon<lria. (jcll uriury anri cvcn

ccll dcslh follorv. Drscuscr ol thc r¡itoohorrdña åpþcrrt fo causc fhc tnost danìqgc to

ccll¡ of thc brain, hcarl, livcr., skclclsl musclos, kidnoy and thc c¡docri:rc and

rcsp:ra(ory sysìom.\ å$ wcll d$ (l¡ûbctcs, rcsplr&lory comptícotíort.s, seizures,

AJzhcir¡cr's <fiscosc, vrsrrrl/hcor'ing problctrrn, lsclic acidosis. dcvclopmcnlal dolays,

Nrr,!ccplrbilíty 10 irrfcclior:, ¡nd cqncc[.

l71l Accorrlrrrgly, ín certain cxcmplary cmbodimcnts, oltc o[ ,rot! mct)lods an<l/o¡'

compositions dc,scril¡cd hcrrin cun be used lo .scrccn, diagnosc nnd/ol' dcLccl

mitochondn¿l dl*casc, by dcfccting onc o[ morc gcnomic, mrtochondria-nssocintcd

DNÄ nrarkcn wi¡hin l¡lood phagocytic cclh.

Irr ccrlrirr cxcrnplrry crnb<¡rlir¡cnLs, onc or nrorþ mcthods atld/ot' cont¡o.s:Lions

dcscribcd hcrcirr c¡rr bc uncd fo scrrcn, diagnosc ¡nd/or dotcct Âlzheimer'.s tliseaue

uncl/ol dorncnlíu by dclecting (rnc o[ more mat'kcts, c.g, DNÂ" RNA, protcin an<l thc

líkc, within blood phagocytic cclls

.Synle:rÍc lupu.s erythemtto.su.s (SLE) is a complcx auloitünuno dí¡o¡dcr th¿l affccts

v¡{rrous orgällri and systonrs. Accordingly, in ccrlatr¡ cxctlpJrry cnlbodi:lcnls, onc or

rnorc rnclhorls rnd/or c<rrposrlrons <lescrilxd hclti¡t con bc uscd lo scrccn, diognosc

l72l
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1971 An exemplaiy method for detecting the presence or absence of a poiypopiidc or nucleic
acid corresponding to a marker of the invention in a biological sample involves obtaining a
biological sample (e.g., a bodily fluid sample (e.g., blood) and/or tumor sample) from a test
subject and contacting the biological sample with a compound or an agent capable of
detecting one or more markers (e.g., DNA, RNA, protein, polypeplide, carbohydrate, lipid or
the like). [981 Detection methods described herein can be used to detect one or more
markers (e.g., DNA, RNA, protein, polypeptide, carbohydrate, lipid or the like) in a biological
sample in vim) as well as in vivo. For example, in vitiv techniques for detection of mRNA
include Northern hybridizations and in situ hybridizations. In vitro techniques for detection of a
pelypeptide corresponding to a marker of the invention include enzyme linked immunosorbent
assays (ELISAs), Western. blots, iminunoprecipitations and immunofluorescence. In vitro
techniques for detection of genomic DNA include Southern hybridizations. Furthermore, iP1
vivo techniques for  29 detection of a polypeptide corresponding to a marker of the illVeilii0E1
include introducing into a subject a labeled antibody directed against the polypeptide. For
example, the antibody can be labeled with a radioactive marker whose presence and location
in a subject Can be detected by standard imaging techniques. 1991Methods for analyzing
lipid content in a biological sample are known in the art (See, e.g., Kang et al. (1992) Biothim.
Iliophys. Aria. 1128:267; Weylandt et al. (1996) Lipids 31:977; J. Schiller et al. (1999) hut
Birwhein. 267:46; Kang et al. (2000 Proc, Natl, Acad, Sc:!. USA 98:4050; Schiller et id. (2004)
Prog. Lipid Re.v. 43:499). An exemplary method of lipid analysis is to extract lipids from a
biological sample (e.g. using chloroform:methanol (2:1, vol:vol) containing 0.005% butylated
hydroxytoluene (131-01, as an antioxidant)), prepare fatty acid methyl esters were (e.g., 14%
DE3-rnethanol reagent), and quantifying the fatty acid methyl esters are quantified (e.g., by
HPLC, TLC, by gas chromatography-mass spectroscopy using commercially available gas
chnomatographs, mass spectrometers, and/or combination gas chromatograph/mass
spectrometers). Fatty acid mass is determined by comparing areas of various analyzed fatty
acids to that of a fixed concentration of internal standard. 11001 A general principle of
diagnostic and prognostic assays involves preparing a sample or reaction mixture that may
contain a marker (e.g., one or more of DNA, RNA, protein, polypeptide, carbohydrate, lipid
and the like) and a probe under appropriate conditions and for a time sufficient to allow the
marker and probe to interact and bind, thus forming a complex that can be removed arid/or
detected in the reaction mixture. These assays can be conducted in a variety of ways. 11011
For example, one method to conduct such an assay would involve anchoring the marker or
probe onto a solid phase support, also referred to as a substrate, and detecting target
marker/probe complexes anchored on the solid phase at the end of the reaction. In one
embodiment of such a method, a sample front a subject, which is to be assayed for presence
and/or concentration of marker, can be anchored onto a carrier or solid phase support. In
another embodiment, the reverse situation is possible, in which the probe can be anchored to
a solid phase and a sample from a subject can he allowed to react as an unanchored
component of the assay.  
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¿nd,/or detcct SL)ì by dctecting orrs or morc rrrnrlcrs, c.g., DNA, RNA. Jip¡ds, pÍotcur

nnd tbc likc, rvithin bloo<l phtgocylrc cclls.

ln ccrtain cxcmplary or¡ L'odímcnts, onc ol morc nìcthotfs artd/or cotnpo.sitiorrs

dcscr¡bcd hc¡cin con bc uscd to scfccn und,/or dacct gctrotnÍc and/or protcotnic

signaturc.s uscful in thc dcvclopnrcnl of lhcrapcutic und/or' ímaging ntolcculcr by

delcc(ing onc o): morc mtrkcr.s, c.¡¡., DNA, RNÀ, prulcitt nrtd lhc hkc, wrLh:n bJoo<l

phngocyLio cclls.

In ccrluin cxcrnp)ary cml:<lclirncnts, enc of molc mcthods and/or compositions

dcsoril¡cd hcrcrn cgn bc used l,o screen, <líagrtose and/or detect altcration in gcnomic,

proteomic nnrl/ol Iipidomic signaturcs usc.ful ur detccrion of discnses ar:d pathologies

conscqucnt lo onc or r¡o¡v oxter¡al or ínlcrnûl inuult.s (c.g., ditty bornb cxpo.surc,

rnclia(ion cxposurc, chernrcnl cxposnrc, :udiothcrupy, r:trd¡ophartnæcu¡íc{rl

adrlinrrLr otion, fhcrupcutic rnolcculu. cxposllr, rrdon cx¡lo.surc, asbcslos cxpo.rure,

poJlulion cxposurc and thc f ikc) by delccling o:)o or r¡orç markctt, c.g , DNÀ, RNÂ,

protcrn, li¡id nnd tlc likc, rvithin I¡lood phagocylrc cclJ.s.

119) Às u.çcd hcrcrrr, rhc tcrm 'brganism" includcs, bu! is nol limíLod (o, u humcn

indívidual,ânc\n-humänpr¡mnle,acow,thordc,ttshccp,figorr(,npig,adog,tcnt,n

rabbir, r mourrc, I ral, r gcrbil, n frog, rr lo¿rd nnd rr lrrnrgenio spcoícs thcteof, 'f'hc

Lerm "orgnrri.sm" furlhcr rrrcludcs prrthogcrríc organisrrrs, includrng, but not hrni(cd fo,

o pathogcn sr¡ch cs u panrsitc, a ycasl ccll, iì yclrsl lclrtd, n yca.sl colony, n bnctcrtum,

a l¡aclcrial colony, n virion, a vrronornc, a virr¡s-l:kc pùnJole urtdior culturt.s of any ol

thcsc, on<l tho likc.

l80l ln ccrtain cxcrnpJary crnbodímcnts, lhc sssays tlc¡cnbcd hereín c¿n bc u.rcd lor thc

detectiou of an iufcctrous agcrrt nnd/or thc dingrosis ol n diso¡rlcr Nsoc¡rtcd wilh rn

rnfcclio¡r of û cclì, ridlìlc, olg¿rn or thc líkc by an irrfccflous aßcnt. Iì ccrlrin ûspccts,

dclcc¡ion ol an infcclious agcnt nnd/or thc dingnosis o[ ¡ disordo:' associalctl wílh au

infcctíon ír perforntcd using thc rncthori¡i and/or cornpo.sitions dcscr:bcd hcrcin lo

dctcct onc ol n:orr infccLiou.l ugcnl mar*c:s, c.g., t)NÀ, RNÀ, protcins, lipids and rhe

líkc, from onc ol morc infccLious agcnls.

30 11021 Them are many established methods for anchoring assay components to a solid
phase. These include, without limitation, marker or probe molecules which arc immobilized
through conjugation of biotin and stroptavidin. Such biotinylated assay components can be
prepared from biotin-NFIS(N-hydroxy-succinimide) using techniques known in the art (e.g.,
biotinylation kit, Pierce Chemicals, Rockford, IL), and immobilized in the wells of
streptavidin-coared 96 well plals (Pierce Chemical). In certain embodiments, the surfaces with
immobilized assay components can be prepared in advance and stored, 11031 Other suitable
carriers or solid phase supports for such assays include any malerial capable of binding the
class of molecule to which the marker or probe belongs. Well known supports or carriers
include, but are not limited to, glass, polystyrene, nylon, polypropylene, nylon, polyethylene,
clextran, amylases, natural and modified celluloses, polyacrylamides, gabbms, and magnetite.
11.041 In order to conduct assays with the above mentioned approaches, the
non-immobilized component is added to the solid phase upon which the second component 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 upon the
solid phase. The detection of marker/probe complexes anchored to the solid phase can be
accomplished in a number of methods oullined herein. 11051 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 well-known to one skilled in the art. 11061 It is also
possible to directly detect marker/probe complex formation without further manipulation or
labeling of either component (marker or probe), for example by utilizing the Technique of
fluorescence energy transfer (see, for example, U.S. Patent Nos, 5,631,169 and 4,g613,103).
A fluorophore label on the first, 'donor' molecule is selected such that, upon excitation with
incident light of appropriate wavelength, its emitted fluorescent energy will be absorbed by a
fluorescent label on a second   'acceptor' molecule, which in turn is able to fluoresce due to
the absorbed energy. Alternately, the 'donor' protein molecule may simply utilize the natural
fluorescent energy of tryptophan residues. Labels are chosen that emit different wavelengths
of light, such that the 'acceptor' molecule label may be differentiated from that of the 'donor'.
Since the efficiency of energy transfer between the labels is related to the distance separating
the molecules, spatial relationships between the molecules can be assessed. In a situation in
which binding occurs between the molecules, the fluorescent emission of the 'acceptor'
molecule label in the assay should be maximal. An FEY binding event can be conveniently
measured through standard fluommetric detection means well known in the art (e.g., using a
fluorimeter). 11071 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 Bionic lecular Interaction Analysis (131A)
(see, e.g., Sjolander, S. and Urbaniczky, C.., 1991,,fnat Chem. 63:2338 2345 and Szabo et at,
1995, Cun Opin. Strum'. Biol. 5:699 705). As used herein, "13IA" or "surface
plasinont'esona"ce" is a technology for studying biospeeific interactions in real time, without
labeling any of the intendants (e.g., 131Acare). Changes in the mass at the binding surface
(indicative of a binding event) result iii alicrations of the refractive index of light near the
surface (the optical phenomenon al surface plasmon resonance (S PR)), resulting in a
detectable signal which can be used as an indication of real-time reactions between biological
molecules. [108) Alternatively, in another embodiment, analogous diagnostic and prognostic
assays can be conducted with marker and probe as solutes in a liquid phase. In such an
assay, the complexed marker and probe are separated from uneomplexed components by
any of a number of standard techniques, including but not limited to: differential centrifugation,
chromatography, electrophoresis and immunoprecipitation, In differential centrifugation,
marker/probe complexes may be separated from wicomplexed assay components through a



25

l8tl Âs u.*c¡l ltcrciu, tltc tcrnr "infcctious agctrl" incfudes, t'ut i.i nol limilcd 1o, prttltogcntc

or¡r.nnisn:s such ¿.r vi:tr.tc.t, bacteria, fungi, pnrasilcs, inlcclious pr otcins nnd thc likc.

l82l Viruses í:rclude, but irú nor Iirnircd to, DNA or RNA ¡nir¡al viluscs. r\.s u.sed hcrcín,

RNA vrruscs ino)rrdc, bul ¿rc not li:nilcd lo, vitrts folnillcs such o\ Picontaûrídae

(c g , poJiovrnrscs), lle.ovit'dae (c.g., rotaviru.scs), Togawridae (c.g., cnccphalítrs

virrr.rcs, ycllow lcvct virr¡s, rubcll¡ vrrus), Ortfunn¡'xot irùluø (c.g., írrflr,rertar viroses),

l>nnnt¡o;ot ù itlae (c.g , rc.sfirñlory syncylirrl vit'tts, ntcaslcs vitu.r, mutnp.s vir us,

pururnfluenza virur), .fl/rnh,lolr'r'iduc (c.g.,l al¡tcs vil'us), (bronovit'fuloe, Dunvø,indae,

Fluwvindae, Fthviridne, Atennvindae, Bun¡,aviridaa ¡¡d Raro¡tridoc (0.9., human

'I'ccll lymphotropic virrt.scs (HTL.V), hur¡un r¡n)urtodeficictrcy virrrscs (I{IV)). Ás

usc<l her cin, f )NÀ viru.çe.ç irrcludc, but arc not limilcd (o, virns låmílíc$ such as

Pa¡nvavu'ìdoe (0.C., papilloma viruscs), Adcnovit'i¿k¡e (c.g, a<lcnovrrus),

Ilerpasvìrùlac (c.g., bcrpcs s:nrplcx vrruses), at¡d J'c¡xt'irídae (c.g , variolo vitrtscs).

f83l ll¿ctcria includc, brl h¡t rlot limilcd fo, grsrn posttivc bacLería, gram ncga(ive

bsotcria, aci<l-f¡s1 bacLcrro nnd thc likc.

As r¡scd lrcrcr¡, grtrnr ¡nsit:vc buctc:'ia inctude, hut arc rro! limilcd to, Aclmomcdurae,

tlctìnon¡ces ismelÌi, Dacillus onlhroas, Dacíllus cererc, Clottrtdin¡ bontlinun¡,

Clostrìdmu dilJìale, Closlndíton petlríngtnt, Clo'stt'ilimn tuût i, Corynd)qucriuñ,

Dnterococ¿us ,fa¿calÌ:, Literio uonoc¡logcnes, Nrx:axliu, I\t4>iuniltacteriuu otttes,

Stopl4,loux.cu.r u,'ctt.t, Slaph¡'¡6¿e¿"r,t cpitlø'u, Sh'epbcoccns ,t t ns,

Sltcploccccus ¡ttctunonine ¿n<i thc líkc.

As uscri hcrcin, grsrn lrcgstrvc l¡nctcrin incJudc, bul âre:rot línt¡tcd 10, Afipn felis,

llacrc.rio e.s, ìltrknella hur.illÌJònis, llonadclla pcrutssis, lJorr<:lia btrytlctlcri,

Rorrelø rec t'rcnti,t, Ilruaelln, Cal-'-nnnnlohucle rìnu gtnnulonotit, Coutpylolto<T et',

Ex:herichìa a>h, Ft'onctrcllo tulnrensís, Onrdnsrelln wg,inaln, Hocnophilius

oeg)llti r, Ifne.uophlíus ducrcyi, Iluenophtliw ir{ncnzìøe, IlclioL,ocler trivlori,

Lcgonella pnøønphìla, Lcploqiro uløroguflr, Nens¿rio ncningilídia,

l>cnplryrononcts ¡¡in¡¡ivali:, Ptvvkkn<:ia sturti, Pse.udo,nono's acntgl*tsa, Sahnonclla

e.nleridu, Sahtønellu r.vphi, Sel,nl¡a ,Da,ccsc?hs, Shigallo boydri, Sllrepktbucíllus
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32 molecules front uncomplexed ones. For example, gel filtration chromatography separates
molecules based on size, and through the utilization of an appropriate gel filtration resin in a
column format, for example, the relatively larger complex may be separated from the relatively
smaller uncomplexcd components. Similarly, the relatively different charge properties of the
marker/probe complex as compared to the uncomplexed components may be exploited to
differentiate the complex fiom uncomplexed components, for example through the utilization
of ion-exchange chromatography resins. Such resins and chromatographic techniques are
well known to one skilled in the art (sec, e.g., Fleegaard (1998) Mot Recognit. 11;141; Hage
and Tweed (1997)). Chromatogr. B, thorned. Sci. App!. 12:499). Cicl cleetrophoresis may also
be employed to separate complexed assay components from unbound components (see, e.g.,
Ausubel et at, ed., Current Protocols in Molecular Biology, John Wiley & Sons, New York,
1987 1999). In this technique, protein or nucleic acid complexes are separated based on size
Or charge, for example, hi order to maintain the binding interaction during the eleeirophoretie
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 to one skilled in the art. 11091 In certain exemplary embodiments, the level
of tuRNA corresponding to the marker ca" be determined either by in situ and/or by 112 vitro
formats in a biological 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 Prozocol:s. in Molecular Biology, John Wiley &
Sons, New York 1987 1999). Additionally, large numbers of cells and/or samples can readily
be processed using techniques well known to those of skill in the art, such as, for example,
the single-step RNA isolation process of Choinczynski (1989, U.S. Patent No. 4,843,155).
{1101 Isolated niRNA can be used in hybridization or amplification assays that include, but are
not limited to, Southern or Northern analyses, polym erase chain reaction analyses and probe
arrays. In certain exemplary embodiments, a diagnostic method for the  33  detection of
mIZNA levels involves contacting the isolated mRNA with a nucleic acid molecule (probe) that
can hybridize lo the inRNA encoded by the gene being detected. The nucleic acid probe can
be, for example, a full-length cONA, or a portion thereof, such as an oligonuelcotide of at least
7, 15, 30, SO, 100, 250 or 500 nucleotides in length and sufficient to specifically hybridize
under stringent conditions to an rnlINA or gcnomic 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 inRNA with the probe indicates that the marker in
question is being expressed. [1111 in one format, the mIZNA is immobilized on u solid surface
and contacted with a probe, for example by miming the isolated itiRNA on an agarose gel and
translating the inRNA from the gel to a membrane, such as nitrocellulose. In an alternative
format, the probe(s) are immobilized on a solid surface and the mRNA is contacted with the
probe(s), for example, in a gene chip array. A skilled artisan am readily adapt known tnRNA
detection methods for use in detecting the level of titRNA encoded by the markers of the
present invention. 11121 An alternative method for determining the level of m1ZNA
corresponding to a marker of the present invention in a sample involves the process of nucleic
acid amplification, e.g., by riPett (the experimental embodiment set forth in U.S. Patent Nos.
4,683,195 and 4,683,202), COLD-PCR (Li et al. (2008) Nat. Med. 14:579), ligase chain
reaction (Barany, 1991, Proc. Natl. Acad. Set USA, 88:189), self sustained sequence
replication (Guatelli et al., 1990, Proc. Natl. Acad. Sal. USA 87:1874), transcriptional
amplification system (Kwoli d al. (1989) Proc. Natl. Acrid SW. USA 86:1173), Q-Beta
Repliaise (Lizardi et al. (1988) lliallechaology 6:1197), rolling circle replication (U.S. Patent
No. 5,854,033) or any other nucleic acid amplification method, followed by the detection of the
amplified molecules using techniques well known to those of skill in the an. These detection



l86i

I8?l

t88t

tsel

26

ùÒnilíbrni.\, Stn:pktcvccut' pyugahes, ll't¡xuternt pollidun, l/ihrio cholenc,

l'er¡ínfu rnterc'c<tlilitn, Yersínfu pa,s¡l:r ând lhc Lkc.

Âs uscd hcrcin- ncid-fast bactcri¿ rnclude, but nrc no1 l:¡nrtcd to, ll¡,obneteriun

tviton, À'lvtbacteríun leptae , lvtyoh¿dc u,tt ntbexuktst.r and thc Iikc.

Äs rrscd hcrcin, othcr bactcrirr not fallrrrg into tltc othcr thrrc cslcgorics iuoltr<lc, btrt

rrc Dol lin¡ilcd lo, Bunonella henxtitt<2, Chlonydin p,;imtct, Chlan¡rliu lrachÒnwtis,

Coxi¿lltt lunatii, Ã|-r'coplasna pneunoniae, Riakclrsø økøri, llickellsia prowwzakíi,

Rickëtt\ìu ricl;att.rii, Rickn:Ìa t.sutsngouushi, Rickcrsio +'phi, llreoplovnn

urenlyticunt, Díploc.o<:cu.s ltneunnniua, Dhrlrchiø chr!èn.vs, EnlcÍoco(ctas .locciul,

À{cnngococci and thc likc.

As rrsc<l hcrcirr, lìurgi includc, but {rc nol hnritcd lo, Aspcrgilli, Condidae, Candido

ulltit ruts, C<¡c.t.ilkìde,s ìtnnitis, Cr¡vtrxncti, and combrnauons thcrmf.

As uscd hc:tin, parasitic mic)ntres includc, but arc not limitcd lo,Dalauidiut coli,

Ctjtlrtosry)r¡dtut panuht, Ljcloynm cnyttonutsí.s, Errcephulitozoa, Dntanoaht

hirtolytica, Dnte,w.ylozook hicneu.çi, Giarulm Ionlslia, J-cishmaniac, l)lasmodii,

Toxoplosua gondit, T4pøn<tsouue, lr:rpozc'ídal rmocba artd thc likc

As uscd hcrcin, par rrsr tcs inc)udc wo¡¡r¡ (c.g , helminthc.s), patlicrrlntly parnsilic

rvorms including, bul rlo¡ limitcd to, Ncnratoda (roundwornrs, c.g., whi¡rvorms,

hoolq'orms, pinwornrs, ascalids, fil¿ríds und thc hkc), Ccstodñ (c g., lapcwot'ms)

l9l I As uscd hcrtin, rnfccr:ous protcins ínclude p:'ions, l)isorders causcd by prion.r

irrcludc, but arr not I¡rnilcd to, humsrl dis<¡rdcrs .suc.h ss CrculzfcldcJakob disease

(CJD) (rncluding, c.g., iøtrogcníc Crrulzfeltl¡-Jakob discauc (iCJD), vnritnr

Crclrzfcldt^Jakob discusc (vCJD), lnmilrrl Cr cr¡lzfeld t-J¡kob <liscusc (íCJD), und

.sporldic Crcutzfcldt-Jakob di¡case (sCJD)), Gcrstr¡rnnn-Slrzusslcr'-Schcinkcr

.syndromc (GSS), l¡lal lqr¡ílíal iusor¡nia (ß I), .*poradic fal¡¡l in.sonlnta (sf:l), kur u,

an<l thc líkc, rs u'cll as disortcrs in animals snch ns sornpic (shcc¡ ond goûts), bovirtc

.snongiforìn crrocphelop0thy (lìSÞ:) (cûttle), tran.smis.çrl¡lc mink cnccphalopalhy (IME)

(rnrnk), chronic wrsling diseasc (C\VD) (e1k, mule dccr), fclirrc sporgifonn
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34 amplification primers are from about 10 to 30 nucleotides in length and flank a region from
about 50 to 200 nucleotides in length. Under appropriate conditions and with appropriate
reagents, such primers permit the amplification of a nucleic acid molecule comprising the
nucleotide sequence flanked by the primers, 11131 For in situ methods, inIkNA does not need
to be isolated from the sample (e.g., a bodily fluid (e.g., blood cells)) prior to detection. In such
methods, a cell or tissue sample is prepared/processed using known histological methods.
The sample is then immobilized on a support, typically a glass slide, and then contacted with
a probe that can hybridize to mitNA that encodes the marker. 0141 As an alternalive to
making delerminations based on the absolute expression level of the marker, determinations
may be based on the normalized expression level of the marker. Expression 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
constitutively expressed. Suitable genes for normalization include housekeeping genes such
as the actin gene, or epithelial nonspecific genes. This normalization allows the comparison of
the expression level in a patient sample from one source to a patient sample from another
source, e.g., to compare a pliagocytic blood cell from an individual to a non-phagoeytie blood
cell from the individual. 11151 In another exemplary embodiment, a protein or polypeptide
corresponding to a marker is detected. In certain exemplary embodiments, an agent for
detecting a polypeptide of the invention is an antibody capable of binding to a polypeptide
corresponding to a marker of the invention, such as an antibody with a detectable label.
Antibodies can be polyclonal, or more preferably, monoclonal. An intact antibody, or a
fragment thereof (e.g., Fab or F(ab)2) can be used. The term "labeled," with respect to the
probe or antibody, is intended to encompass direct labeling of the probe or antibody by
coupling (i.e., physically linking) a delectable substance to the probe or antibody, as well as
indirect labeling of the probe or aniibody by react ivily with another reagent that is directly
labeled. Examples of indirect labeling include detection of a primaly antibody using a
fluorescently labeled secondary antibody and  L35 end-labeling of a DNA probe with biotin
such that it CEICI be detected with fluoreseently labeled streptavidin. 11161 A variety of
formats can be employed to determine whether El sample contains a protein that binds lo a
given antibody. Examples of such formats include, but are not limited to, enzyme
immunoassay (EIA), radioimmunoassay (RIA), Western blot analysis, enzyme linked
irmnunoabsorbant assay (HASA) and the like. A skilled arisan can readily adapt known
protein/antibody deEection 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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crrccphirlopirLhy (c ts), cÀotíc urrgulttc LÌcôphnlopålhy (lìl..llì) (nyrt)u. o:yx, gt catcr

kudrr), spongilbrrn cnocphalopnthy of lhc os(rtclt îrtd tllc ltkc

ln ccrtnin cxcnr¡r)ary cmlro(iimcnts, rrctl:ods oI dctccting rhûr*crs such us nuc]cic tcid

scq(:cr)oqs (c.g, DNA, RNÀ rrnd the Iikc), protcitus, polypcptidcs, lipicls

polysaccharidcs gnd thc likc in a triologrcal samplc rrc provttlcd. As rrscd hclcin, thc

lcrm'huclcic tcid" rs írttcrtdcrl to includc DNA rnolccrrlcs (c.9., cl)NÀ or gcrromíc

l)NA) unrl lìNA nrolcculc.r (c.g , rnlìNÀ) ond analogs of lhc l)NA or llNÄ genoratcd

using nucleoli<lc analogs. 'lhc nuclcic acid :nolccttlc catt be singlc-slrunclxl or

doublc-stran<lcrl.

Âs u.red herrin, lhc lerm "onrirro acid" inchrdes orgrnic compc'untls contninir:¡¡ bolh a

b¿sio amíno group ancl an acÍdíc carbolyl gmlp. hrcludcd rvithin Lhis tcrtn nrt r'rIlur?L

un¡ino ¿cids (c.g, ).-nnrrno uoi<ls), nro<fiñed aod unrlsual antino acirls (c.9., l)+rnino

acíds and p-amino lcids), as rvcll ns ntnuto ncids rvhich rtrc krlowrl (o occut

t>iologically in lrec <¡r cornl¡incd fonn l¡ul usunlly <lo nol occur ín ptntcirts. Nrttural

¡nteitr occr,rrríng a:¡Íno acidr includc aianinc, atgininc, aspuragtnor ospzlrtíc acid,

cys(cinc, glutamic acid, glutomirrc, glyoirc, histidino, ísolcucínc, Icttcirtc, ly.sirtc,

rnsthir''nínc, pt:cnyla)anirtc, .scnrlc, I¡rrcorr irtc, lytosinc, lryplophùr'r. ¡rrnLittc, and val:tre.

Nuturo) non-prolcin ur¡íno ncids ítrcludc ntgino.succinic acrd, cilrullinc, cystcínc

sulfinrc ¡cid, -r,4-drhydroxylhcnylulonine, hornocystcínc, homoscrinc, otrtthittc,

.3-rnonorodotyrosírrc, 3,5-díiodoLryo.rine, 3,5,5,-lriiodothyroullìc, tncl 3,3',5,5'-

tctraiodotLryroninc. Mod: fic<l o¡' ru)r:$ual tmino acids irrcludc D-amino ¡cids,

hydrnxyly.sine, 4-hydroxypmlinc, N-Cl.z-protcolcd am¡no acids, 2,4-diaminobutyric

acid, homoarginine, norìcucinc, N-mcthylarnirroblttytic nctd, rrul>hthylulnninc,

pharylglycirrc, .rtlpha -phcuylprohnc, Lcrl-lcttc:nc, 4-nmtnocyclohcxylolnninc,

N-rucLhyl-no:'ler:crnc, 3,4-dchydroprolinc, N,N-dímcthylaminoglycirte,

N-rnclhylarninoglycinc, 4-amino¡iperidine -4-carborylic ncid, (>uminocrrproio ncid,

trîn.s-4-(ñrnirromc{)ryl)-cyclohcxancoorboxylic rrcid, 2-, l-, and 4-(nminomcthyl)-

benzoio uc:d, I -umrnocyclopenl¡ìnecirboxylic acid, l-aminocyclopropanccrrboxylic

acid, and 2-bcnzyi--s-amiuopcnlsnoic Hcid.

l94l As uscd hercin, (hc tcrm "pcplrdc" irrolu<ìcs compornd.s th¡t consist of lrvo ot l¡otc

arltirto acids lhat arc lirrkcd by ntcans of a pcptidc trond. fteptídcs may havc a
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11171 In one format., antibodies, or antibody fragments, can be used in methods such as
Western blots or immunofluorescence techniques to detect the expressed proteins. ln such
uses, it is generally preferable to immobilize either the antibody or proteins on a solid support.
Suitable solid phase supports or carriers include any support capable of binding an antigen or
an anlibody. Well known supports or carriers include glass, polystyrene, polypropylene,
polydhylene, dextran, nylon, amylases, natural and modified celluloses, polyactylamides,
gabbros, magnetite and the like. 11181 One 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 isolated from cells (e.g., bodily fluid cells such as
blood cells) can be run on a polyaelylainide gel electrophoresis and immobilized onto a solid
phase suppori such as nitrocellulose. The suppori can then be washed with suitable buffers
followed by 1reatmen1 with the detectably labeled antibody. The solid phase support can then
be washed with the buffer a second time to remove unbound antibody. The amount of bound
labeI on the solid support can then be deieeted by conventional means. 1191 In certain
exemplary embodiments, diagnostic assays are provided. An exemplary method for detecting
the presence or absence of a bodily condition, a disease and/or disorder associated with
cancer, an infectious agent, and/or another disease in a biological sample involves obtaining a
biological sample from a test subject and contacting the biological sample with a compound or
an agent capable of detecting  36 one or more of the markers of a disease and/or disorder
associated with cancer, an infectious agent, and/or another disease or condition, e.g., marker
nucleic acid (e.g., mRNA, genomic DNA), marker peptide (e.g., polypeptide or protein) or
marker lipid encoded by the marker nucleic acid such that the presence of a marker nucleic
acid or marker peptide encoded by the nucleic acid is delected in the biological sample. in one
embodiment, an agent for detecting marker mRNA or genomic DNA is a labeled nucleic acid
probe capable of hybridizing to marker inRNA or genomic DNA. The nucleic acid probe can
be, for example, a fill-length marker nucleic acid or a portion theivol Other suilable probes for
use in the diagnostic assays of the invention are described herein. (120) An agent for
detecting marker peptide can he an antibody capable of binding to a marker peptide, such as
an antibody with a detectable label. Antibodies can be polyelonal or monoclonal. An intact
antibody, or a fragment thereof (e.g., Fab or F(ab52) can be used. The term "labeled," with
regaled to the probe or antibody, is intended to encompass direct labeling of the pnabe or
anlibody by coupling (i.e., physically linking) a delectable subscance to the probe or antibody,
as well as indirect labeling of the probe or antibody by reactivity with another reagent that is
directly labeled. Examples of indirect labeling include detection of a primary antibody using a
fitioreseently labeled secondary antibody and end-labeling of a DNA probe with biotin such
that it can be detected with fluorescently labeled streptavidin. 11211 As used herein, the term
"biological sample" is intended to include tissues, cells (e.g., pliagocytic cells, non-phagocytic
cells, 2n cells, >2n coils and the like) and biological fluids (e.g., whole blood, WHes and the
like) isolated from a subject, as well as tissues, cells (e.g., phagocytic cells, non-phagocytio
cells, 2n cells, >211 cells and the like) and bodily fluids (e.g., urine, whole blood, WBes and
the like) present within a subject. That is, the detection method of the invention can be used to
detect marker polypeptide, protein, carbohydrate, lipid, oligosaecharide, mRNA, microRNA,
gcnomic DNA HIld the like in a biological sample in vitro as well as in vivo, in one
embodiment, the biological sample conlains proteins, polypeptides lipids and/or
oligosaccharides from the test subject. Alternatively, the biological sample can contain mRNA
molecules from the test subject and/or genomic DNA molecules from  37 
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rnolccuLor wcightollcss than 10,000 l)aftons, lcs.r llrtrr 5,000 DRitons, or )css thnn

2,500 Daltonu T¡re tcrñ "pcptidC'ulso includcs conrpounds coûtâ¡turlg both pcplidc

and n<rn1:cptític cor¡Þorrcuts, strclt as pscudopcptido o:' pcntidomimctíc tcsiduc.s ot

other no::-amino acírJ com¡ÐncnL.s Suc)t com¡rcrtnds conlaìning both pepti<ic and

no::1>cpl:dc co¡ÍrDoncnL\ rnay rrL.*o be referrcd to as a "pcpliclc nnalog "

Ás uscd hcttin, thc tcrm'þrutcttr" ínclucles comporut(ì$ thftt consisl of nlnttlo ucid.q

rrarrgcd in n Iincar chrin rrnd joirrcd logclhcr' ['y pcptidc boncls bctwccn thc calboxyf

rrrd amirro groups of ad¡accnt or¡ino acid rcsrdr:cs

As usc(l ltcrsjn, thc tcnn "lipid" includc.s synlhcríc or traturally-occrrrring compounds

which rrc gcncrllly arnphrpulhrc anrl brocompatiblc. Lipids lypically complisc a

hydrophilic clmponcnt and a hydrophot'ic componcnt, Excmplnt y hpids includc' brr t

ûrE not limíted lo f¿rty .rcids, rtcutrnl f¡ts, phospJulidcs, glycohpid.s ¡nd thc likc. As

rrscd hcrern, thc Lerm ")i¡::d unrtprt.iitiott" tclctlç 10 a composition which compri.ser a

Iipid comJrcund, typicolly in an aqucous nrcdiur¡. lìxcmplary hpid com¡rcsitions

:nclu<lc, but ärc rot :imítsd Lo, .su.spensions, cmuls:ons, vel:cle cotnpo.litionr; and thc

J il'-c.

Àn cxcmplary mcthod fol dclcclíng (hc prc*ence or tbscncc ol l polypcplidc or

nucleic acid crrntspondir:g to Â mârkcr of (hc iI¡vcntion in a brologlcal snnplc

iuvolvcs obl¡ining r biologicrl .wrrrplc (o g., n bodily flurd sarnplc (c.9., blood) unri/or

lurnor sñmplc) frorn î lcsL subjcol nDd conlrtcling the biologicnl snmplc rvilh u

compound or rn iìgcnl capnblc of dctccting onc or rnore mal'ket-li (e.g., DNrtr', RNÀ,

pr otcin, polypcplrdc, carbohydr n(c, lipid or thc l:ke).

l)etcctiorr rnc¡hod.s dcscrrbcd hcrcin c¡n lrc uscd to deled onc or ntorc ntnrkcts (c.g.,

DNA, RNA, ¡rotcin, polype¡tídc, ctrbohydra(c, hpid or Lhc hkc) itr n biologicnl

samplc ø vi¡ln as wcll ¿s l'lr v/rrl. lìor cxnmplc,.n Ì'¡/rú lcchniqucs lor dc(cctio:: of

mtlNA include Nothern hybrídization.s tnd ø r'rrø hybli<lizations. ln viln tcclrtriqnc.s

for dctcclion of a polypcptrdc co::rcs¡:ndíng Lo a rllntkcr of lhc ínvcnt:on include

crrzyrnc h:rkcd r¡nrnr¡noso:'bcnL ûssuys (ÈLlSAs), \Ycslcl¡. blols,

ilrlrrrunoprccipi(alions ond ir¡nrunofluorcsocncc. lu víh<t tccltrtiqr,tcs lbr dc(cction of

genomio DNA irrclude Soulhcrn hybridizations Furlbcrmorc, i/) Ìirr, lcchlliqlcs fot
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the test subject. In one embodiment biological sample is a serum sample, saliva sample or a
biopsy sample isolated by conventional means from a subject. 11221 311 another
embodiment, the methods further involve obtaining a control biological sample from a control
subject (e.g., non-phagocytic cell or 2n cell), contacting the control sample (e.g.,
non-phagocytic cell or 2n cell) with a compound or agent capable of detecting marker
polypcptide, protein lipid, oligesaccharide, inRNA, micieRNA, genoinic DNA and the like is
detected in the biological sample, and comparing the presence of marker polypeptide, protein
lipid, oligosaccharide, rriRNA, genomic DNA and the like in control sample with the presence
of marker polypeptide, protein lipid, oligosaccharide, rriRNA, genotnic DNA and the like in the
test sample (e.g., phagocytic cell or >2n cell). Alternatively, the presence of marker
polypeptide, protein lipid, oligosaccharidc, niRNA, genemic DNA and the like in the test
sample (e.g., phageeytic cell or :2n cell) can be compared with information in a database or
on a chart to result in detection or diagnosis. 11231 The invention also encompasses kits for
detecting the presence of one or more maiicers associated with cancer and/or an infectious
agent in a biological sample. For example, the kit can comprise a labeled compound or agent
capable of detecting marker polypeptide, protein lipid, oligosaccharide, inRNA, microRNA,
genomic DNA and the like in a biological sample, means for determining the amount of
marker in the sample; and means for comparing the amount of marker in the sample with a
standard (e.g., a non-ph agocytic cell or a 211 cell). The compound or agent can be packaged
in a suitable container. The kit can further comprise instructions for using the kit to detect
marker peptide or nucleic acid. 11241 In certain exemplary embodiments, prognostic assays
are provided. The diagnostic methods described herein can furthermore be utilized to identify
subjects having a condition or at risk of developing a disease and/or disorder associated with
cancer and/or an infectious agent, or another disorder described herein associated with
upregulMed (or downregulatecl) expression of one or more of the markers described herein.
For example, the assays described herein, such as the preceding diagnostic assays or the
following assays, can be utilized to identify a subject having or at risk of  38 developing a
disease and/or disorder associated with cancer and/or an infectious agent and/or one or more
other disorders described herein. 11251 The prognostic assays described herein can be used
to determine whether a subject can be administered an agent (e.g., an agonist, antagonist,
peptidomiinctic, protein, peptide, nucleic acid, small molecule, or other drug candidate) to treat
a disease and/or disorder associated with cancer and/or an infectious agent, and/or one or
more other disordem described herein associated with one or more of the markers described
herein. For example, such methods can be used to determine whether a subject can be
effectively treated with an agent for treating, ameliorating or reducing one or more symptoms
associated with cancer. Thus, the present invention provides methods for determining
whether a subject can be effectively treated with an agent for a disease and/or disorder
associated with cancer and/or an infectious agent, and/or one or more other disorders
described herein. /1261 The methods of the invention 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 infections agent,
and/or one or more other disorders described herein characterized by mismplation in a marker
protein activity or nucleic acid expression, such as cancer. In certain embodiments, the
methods include detecting, in a sample of cells (e.g., bodily fluid cells such as blood cells)
from the subject, the presence or absence of a genetic alteration characterized by an
alteration affecting the integrity of a gene encoding a marker peptide and/or a malicer gene.
ror example, such genetic alterations can be detected by ascertaining the existence of at leas!
one of 1) a deletion of one or more nucleotides 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
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dctccfion of a polypcplrdc corcsponrlng fo R rnarkcr of thc invcnlion includc

:rrtroducíng into rt .tubject l l¿beled íntibody dirccted lgaínst the polypcptidc. For

cxarnplc, thc arrubody can t'c labclcd r¡rth l r¿rlioactivc markcr wltosc prcscrrcc arrd

location in a subjcct can bc dctcctc<l by slandarcl ilnagir:g tcchniqucs,

l99l Mcthods fo:'unrL¡'zrng li¡rid conìcnt i:r a bioLogicuJ srtmple trþ ktrorvn in fhe arr (See,

c g., Kang ct ol (1992) IliotAi¡u. Ilrcph¡'.t. Aua I 12ll:?67; Wcylan<ll cl sl. (199ó)

Lípìd.r 3l:977i J Schiller ct al. (1999) Á¡tal. Diochcn. 267:46; Kang ct nl (200I)

I'roc. Nq , Ácad, Sci. l/Sl 98:4050; Sch:llc:: ct al (2004) Pnt¡1. Lipid Re:.43'499)

An cxcmplary r¡clhod of lrpid anulysis ís to cxLräct lipíd.r fro:rt I lr:ological .sarnplc

(c.g r.rsing chloroform mc{hnnol (2: I , vol vol) contn inng 0.005% butylotcd

hldroxytoluene (B!{'l', ¿t.s ân ânlioxidaht)), pr epar c fatty acid me{hyl csrcrs rvcrc (c.g.,

l4% BFI-me¡hanol rcagcnl), and quantífoing lhc fatty acid mcthyl cs¡sñ ärc

quRntilicd (c.g, by IìPLC', T.LC), by grs clrrornnlogrnphy-nrnss spccrroscopy usrn8

comrncrctally avlrílublc gns üh:umalog,r?phs, mass sl)cctromctcN, trtd./ot cornbirt¿lion

gas chronral.ogrrph/rnass spcctromc(cr s). lìåj.ty ocirl r¡ass ís detcrmincd ìry cornparing

nrcns of vorÌous anntyz,cd fatry acids to fhnt ol' rì lixcd conccnlrutron of irlcrnal

stand¡rd.

ll00l A gcncral princrplc of dragnostic and ¡rognostic assays involvos pre¡ar'ing a surrplo

or rc¿rctiorr r¡rixtrrrc rhat mny corrtain ir ¡narkcr (c.g., onc or rnorr of DNA, RNÁ,

protcirr. polypcptídc, carbohydrrrtc, Ii¡>rd lnd tlrc likc) rnd n probc rurdcr appropriatc

conditions and for n lirnc sufficicnt (o allorv thc nrar*cr qnd prcbo 1o inlcracl antl bind,

thtrs fonníng a complcx thal can l¡c ¡ç¡1¡rvcd ¿nd/or rlclcclcd rn fltc rcrctio¡t rrtixturc.

'f'hcsc ossuys oan bc conduclccl in n vuncly olwnys.

[0ll Fol cxomplc, onc nrcthod to corrducl such an a.ssay would irvoJvc anchoring thc

markcr or prbbc onto a nolid phn.se .suppott, also rcfcrrcd to ns o substrntc, ¿rnd

dctcclrng lurgct murkcr/¡robc complcxcs uuchorcd on lhc .solicl phase ål thc crtd olthc

rc¡criou. Iu ouc cmbodimcnt of such a rrrclhod, a snmplc lronr n subjccl, which is 1o

bc aesuycd lor prcdcncc ånd/or cc'rrcontrÀ(rc'n of mnrkcr, can bc nnchortd onto n

cnn'ict or solíd phusc supporl. ln onolhcr cnrbodirncrrl, dtc reverse .sttual¡on is

possiblc, in which thc probc oan bc onchorcd to ¡.solid phase ond a sample from ø

subject can be ullowed t<l fe¡rc1 as 8n unanchorcd c<tmponent of thc sssîy.

39 inappropriate post-translational modification of one or more marker proicins. As described
herein, there are a large number of assays known iii the art which can be used for detecting
alterations in one or mare marker genes. 11271 In certain embodiments, detection of the
alteration involves the use of a probe/primer in a polyinerasc chain reaction (PCR) (sec, e.g.,
U.S. Patent Nos, 4,683,195, 4,683,202 and 5,854,033), such as real-time Pat, COLD-PCR,
anchor PCR, recursive PCR or RACE PR, or, alternatively, in a ligation chain reaction (1,CR)
(see, e.g., Landegran et al. (1988) Science 241:1077; ProcIremou and Pearl (1992) Protcin
Eng. 5:827; and Nakazawa et al. (1994) Proc. Nutt Acad. Sc!. USA 91:360), the latter of which
can be particularly useful for detecting point mutations in a marker gcne (see Abravaya et al,
(1995) herucleic Acids Rey. 23:675). This method can include the steps of collecting a sample
of cells from a subject, isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of
the sample, contacting the nucleic acid sample with one or more primers which specifically
hybridize to a 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
pioduct, or detecting the size of the amplification product and comparing the length to a
control sample. It is anticipated that PCR and/or I.CR may be desirable to use as a
preliminary amplification step in conjunction with any of the techniques used for detecting
mutations described herein. 11281 Alternative amplification methods include: self sustained
sequence replication (Guatelli et al., (1990) Proc. Natl. Acad. Sri USA 87:1874),
transcriptional amplification system (Kwob et al., (1989) Proc. Nail. Acad. Set USA 86:1173),
Q-Beta Replicas (Lizardi et al. (1988) Rio-Technology 6:1197), or any other nucleic acid
amplification method, followed by the detection of dre amplified molecules using techniques
well known to those of skill in the art. These detection schemes ure especially useful for the
detection of nucleic acid molecules if such molecules are present in very low numbers. 1129)
In an alternative embodiment, mutations in one or more marker genes from a sample cell can
be identified by alterations in restriction enzyme cleavage patterns. For example, sample and
control DNA is isolated, optionally amplified, digested with one  49 or more restriction
endonucleases, and fragment length sizes arc clelermined by gel electrophoresis and
compared. Differences in fragment length sizes between sample and conmol DNA indicates
mutations in the sample DNA. Moreover, the 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. 1130} In other embodiments, genetic
mutations in one or more of the markers described herein can be identified by hybridizing a
sample and control nucleic acids, e.g., DNA or RNA, to high density arrays containing
hundreds or thousands of oligonueleotides probes (Cronin et al. (1996) Human Mutation 7:
244; Roza' et al. (1996) Nature Medicine 2:753). For example, genetic mutations in a marker
nucleic acid can he identified in two dimensional arrays containing light-generated DNA
probes as described in Cronin, M. T. et al. supra. Briefly, a first hybridization array of probes
can be used to scan through long stretches of DNA in a sample and control to identify base
changes between the sequences by making linear arrays of sequential overlapping probes.
This step allows the identification of point mutations. This step is followed by a second
hybridization array that allows the characterization or specific mutations by using smaller,
specialized probe arrays complementary to all varlanis or mutations detected. Each mutation
array is composed of parallel probe sets, one complementary to the wild-type gene and the
other complementary to the mutant gene. 11311 In yet another embodiment, any of a variety
of sequencing reactions known in the art can be used to directly sequence a marker gene and
detect mmations by comparing the sequence of the sample marker gene with the
corresponding wild-type (control) sequence, Examples of sequencing reactions include those
based on techniques developed by Maxam and Gilbert ((1977) Proc. Natl. Acad. Set USA
74:560) or Sanger ((1977) Proc. Marl. Acad. Sc!. USA 74:5463), it is also contemplated that
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[!021 'l'hcrc are m¿uy esl bl¡$hcd mcthods fol sochorjlrg Rs.sny cor¡po))c:)tr' 1o t.so|<l phLt.rc

Thcsc incJuclc, wilhout l:nriltlro:r, rrtnr'kcr ot ptobc trtolcculcs which arc iunrobilizxl

through corìug,olion olbiotin rnd sLrcptav¡di:). Such biotit:ylatcd ûssny cornponcnts

can bc prtparcd fr om l¡iotin-NIJS(N-hydroxy-succínimrde) using tcchrriqucr; k¡rorvrr in

the an (c.9., biotinylation kit, Prcrcc Chcnricals, Rockforrl, lLl, and irrtrnob:lízcd in

thc wclls cf stroplavidín-contcd 9ó wcll platcs (Ptcrcc Chcrn:cul) In cc:frtin

cnrbodinrcnts, thc sr:rhrccs wrtlt rmnrobíLizcd assoy contponcnts can bc prc¡ared in

Rdvancc snd slorcd.

[03] Olhcr su:lablc c¡n¡crs ol sol:rl phase sunnorts for .suclt astays trtclrtdc nny mnlcrlal

copat'lc of binding thc cla.ss o.lmolcculc to which thc rnarkcr or probc bolongs. Wcll

known snpporls or carriers inclr.rdo, bul ¿rc not lirnitcd to, glnss. polystyrcnc, nylon,

polypropylcuc, nylon, polyclhylc:rc, dcxlrun, nntylascs, n¡lurnl attd modilìcd

ccllr,rlo.scs, polynccylarnidcs, gabbros, ond mngnctíte.

f t0ll ln ordcr' (o conduct ¡¡$says rvíth thc .rbovc mcntioncd uppt'olohes, t hc non-

ir¡rnobiliz¡d cornponcnl is rdrled to the solíd phar;c u¡rort which thc sccond

component is anchorcd. .¿\ftcr thc lcüclton ,s complclc, uncomplcxcd cornpoltcnts

may lrc rcmovcd (c.g,, by n'rrshing) r,utdcr cortdiltor:s stlch Lhut ony conlplcxc.! forrncd

will rcmairr immol¡ili¿cd upon lhc soJid phusc. 'lhc dctect¡otì of nrorkcr'/probc

cornplcxu, nnchorcd to thc soltd phasc cnn L'c aocorn¡li.shed ín u numt'er of meth<lds

oullincd hctc:n

[05] ln ccrlain cxcrnplery er)rtrodrmenls, the prot'e, when it is thc unauchorcd assay

cotì,lx)trenr, cun l¡c labeled for the puryose of detcction snd rcsdoul of tho as.wy,

crthcr dirrctly or índirtctly, with detc{,l¿{ble lat'cls díucu¡s<xl hcrcir tnd whrclr lrc

rvell-kuowrr to ouc s\illcd irr thc n11

f l06l It is al.so possiblc to dirtctly dctcct nrarkcrþrobc conr¡>ìcx formation witl:out lurthct

nrnnipulation or labchng oF crthcr coml)o¡rcnl (markct ot'probc), lor cxnrnplc by

u(ilizirrg thc tccltrtiquc of flno¡tsccncc cncrgy lransfcr (*ee, ftl:: examplc, IJ.S. Pâl.cnt

No.l. -5,(r31,169 ald 4,868,103). À lluoro¡horc l¿bcl on lhc Iirrt, 'donc'r' molcculc u

sclcctcd .rr¡ch (hnt, upon ëxoilstíon with irrcidcnt liglrt ol trpproprirrtc wlvclcngth, its

cmil(cd fluo¡csccnl cnergy will bc at'sorbc<l by a fluotc.sccnt labcl on o sccond

41 (1996) Adv. Chromatogr. 3(i:127-162; and Griffin et al. (3993) App!. Illochenr. Biorechnol.
3g:147). 11321 Other methods for detecting mutations in a malier gene include methods in
which protection from cleavage agents is used to detect mismatched bases in RNA/RNA or
RNA/DNA heteroduplexes (Myers et at. (1985) Science 230:1242). In general, the art
technique of "mismatch cleavage" starts by providing hcieroduplexes formed by hybridizing
(labeled) RNA or DNA containing the wild-type marker sequence with potentially mutant RNA
or DNA obtained from a tissue sample. The double-stranded duplexes are treated with an
agent which cleaves single-stranded regions of the duplex such as which will exist duo 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 Si nuclease to
enzymatically digesting the mismatched regions. In other embodiments, either DNA/ONA or
RNA/DNA duplexes can be treated 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 polyacrylamicle gels to
determine the site of mutation. See, for example, Cotton et al. (I 988) Proc. Nall. Acad. Set
USA 85:4397; Saleeba et al. (1992) Methods. &Izmir)). 217:286. In one embodiment, the
central DNA or RNA can be labeled for detection. 11331 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 eDNAs obtained from samples of cells.
For example, the mutY enzyme of E. coil cleaves A at C/A mismatches and the thymicline
DNA glycosylase from HeLa cells cleaves T at Gil' mismatches (Hsu et al. (1994)
Carenrogenesis 15:1657). According to an exempla!), embodiment, a probe based on a
marker sequence, e.g., a wild-type marker sequence, is hybridized to a cDNA or other DNA
product from a lest cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the
cleavage products, if any, can be detected from elcctrophoresis protocols or the like. See, for
example, U.S. Patent No. 5,459,039.  47 11341 In other embodiments, alterations in
electrophorctic mobility will be used to identify mutations in marker genes. For example, single
strand conformation polymorphism (SSCP) may be used to &Wei differences in
elecirophorctic mobility between mutant and wild lyre nucleic acids (Orita et al. (1989) Arne.
Natl. Acad. Sc!. USA 86:2766, see also Cotton (1993) Mutat. Res. 285:125; and Hayashi
(1992) Genet. Anal. Tech. App!. 9:73). Single-stranded DNA fragments of sample and control
marker nucleic acids will be denatured and allowed to Denature. The secondary structure of
singles1randed nucleic acids varies according to sequence, the resulting alteration in
electrophoretic mobility enables the detection of even a single base change. The DNA
fragments 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 seeondaly struccure is more
sensitive to a change in sequence. In one embodiment, the subject method utilizes
heteroduplex analysis to separate double stranded heteroduplex molecules on the basis of
changes in electipphoretic mobility (Keen et al. (1991) Trends Genet. 7:5). 11351 In yet
another embodiment the movement of mutant or wild-type fragments in polyacrylamide gels
containing a gradient of denaturant is assayed using denaturing gradient gel electrophoresis
(DOGE) (Myers et al. (1985) Nature 313:495). When DOGE 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 hp of high-melting GC-lie!' DNA by PCR. In a further
embodiment, a temperature gradient is used in place of a denaturing gradient to identify
differences in the mobility of control and sample DNA (Rosenbaum and Reissner (1987)
Biophys. Chem. 265:12753). 11361 Examples of other techniques for detecting point
mutations include, but are not limited to, selective aligonueleatide hybridization, selective
amplification or selective primer extension, For example, oligonueleotidc primm may be
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'acccptor' n)olcculc, which in Lun¡ rs al:lc to fluorc.scc duc to lllL'ubsotbcd cuctgy.

Alternatcly, the 'donor' prctcirr rnolccrrJc nrny sínrply rr(rhzc Lhc rttrturÂl lìuotc.sccrtf

crrcrgy of tryploph¿rr rc.riducs. Labcls arc choscn thq¿ cmit drlfcrcnl rvavclcnglh.r of

)ight, such th¿ìL lhc 'äcccptor' rrtotcculc labcl rnay l¡c differcntiotcd fiþm thä( of the

'dono:''. Srncc lhc cfficíency of enctgy transfcr bciwccn thc l¡bcls rs ttlalccl Lo lhc

disloncc scparating thc molccuJcs, spatirl rclalíonuhips bctwccn lhc molccì,rlcs c{rl bc

asscs.scd. ht tt sitrratiott rtt rvhrcl: birrrling occr:rs bcLwccrl tltc lnoLcculc.s, thc

flxrrcsccnt c¡¡t.t.lion of tllc 'îcccltfor ' rlolccttlc labcl :n lhc ussay should bc rn¿ximal,

Ân l.'lì'l' l:iudíng cvent cln be rnrrvcnrcrrtly mcu.srrrcd throrrgh sluncluxl fìuorur¡clric

dctcction rncans rvcll knou'n ín thc art (e.9,, u.t¡ng a fluorímcter).

[07] In anothcr embodimerrt, dctcrminatron of thc rbilíLy of a prubc lo rccoÈrt¡zc a ¡narkct

can bc acrÐmplíshcd wrfhoì,rt labcling cithcr ¿tssoy mtnpo¡ìc:rt (prohc or rt:ar'kcr) by

rrlrlizirrg n lcohnology sLrch (rs tc0l-t¡mc Biorttolccul¡r lntcrncuo,r Annlys:s (lllA) (scc,

c g., S¡olandcr, S. nrrd Urbarriczky, C., )991, Anal. Chcn.6.l:2liÌ8 2345 and Szabo ct

ul., 1995, ('tur Optn. Strut:t. BnL5:699 705). As uscd hclcin, "lllA" o:'"¡tttf¿ce

plasmon ¡csonancc" is o lcchnttlog¡r for .ttrrdyÍng bio.spccihc in(crgctious in ¡r¡a l timc,

without labcling any of thc rntcraclants (c.g., BlAcurc). Chfirtgcs irt tltc ntnss af lhc

L'inding .rurfacc (indica¡vo ofa binrli:rg cvcrrt) rcsult tn ¡llcrations of thc rcfi'aclivc

iudcx olliglrt ncsr lhc sullìrcc (Lhc opticul pltetromcrtotr ol'surfnce plssrnorì rcsollancc

(St)R)), rc.rlltirg in ¡ dclcctablc srgnol which can l¡c t:scd as an indicrtíon ofrcal-time

rczoiions botwcctr brological nrolcculcs.

[08] A)tcnrrl:r'cly, in anothcr cr¡borfinrcnt, antlogou.s drtgnostic and ptngnostic tssays cln

bc cortductcd witl: r¡nrkct and probc as .solulcs il a liquid phase. In rrtch an nulay, thc

complcxcd r¡gtkcr ¿nd probe art sejrsr¿lcd liom unmmplcxcrl corttponct:ts by uny ol
a numbcr of sl¿udnrd tcchliqucs, inclrrding but ¡tof l1m¡tcd to: diffcrcntial

ocn trifr:gatiort, chrurnatogt'.tph¡,, olcclmphorcsis atrd tntlruttopttci¡rrtotíon. ln

diffcrcnli¡l ccntrrfugatior, nrurkorþrobc comp)cxcs may bc .scpat atod from

rrncotnplcxcd sssay co,nporlcltts lh:nugh o ,scries of centtÍfugal .steps, duc to thc

difforcnt scdirr)errl{ruon equilibria of complcxcs basod on lhcir diflcrcnl sizc¡ and

dcnsilics (scc, lol oxample, llív¿s ancl Mirrton ( 1993ì Trctt¿ls lliothent. JL'i. I tl:284).

Strrn<irrrd chmmttoglapltic tcchntqt:cs muy llso bc rrtilíze<l lo Ácprll¡tc cotlrplcxcd

43 number of different mutations when the oligonucicotides are attached to the hybridizing
membrane and hybridized with labeled target DNA. 11371 Alternatively, allele specific
amplification iochnology which depends on selective Pelt amplification may be used in
conjunction with the instant invention. Oligonticleotides used as primers for specific
amplification may carry the mutation of interest in the center of the molecule (so that
amplification depends on differential hybridization) (Gibbs et al. (1989) Nucl. Acids Res.
37:2437) or at the extreme 3' end of one primer where, under appropriate conditions,
mismatch can prevent, or reduce pnlymerase extension (Prossner (1993) Tibreclo II:238). in
addition it may be desirable to introduce a novel restriction site in the region of the imitation to
create eleavagc-bascd detection (Gasparini et al. (1992) Mot Cell Probes 6:1). It is anticipated
that in certain embodiments amplification may also be performed using Tag ligase for
amplification (Barony (1991) Proc. Nati Acad. Set USA 88189). In such cases, ligation will
occur only if there is a perfect match at the 3' end of the 5' sequence making it possible to
detect the presence of a known mutation at a specific site by looking for the presence or
absence of amplification. 11381 It is to be understood that the embodiments of the present
invention which have been described are merely illustrative of some of the applications of the
principles of the present invention. Numerous modifications may be made by those skilled in
the arc based upon the teachings presented herein withoul departing from the true spirit and
scope of the invention. The contents of all references, patents and published patent
applications cited throughout this applicaiion are hereby incorporated by reference in their
entirety for all purposes. 11391 The following examples are set forth as being representative
of the present invention. These examples arc not to be construed as limiting the scope of the
invention as these and other equivalent embodiments will be apparent in view of the present
disclosure, figures, and accompanying claims.  44 EXAMPLE I Representative Method I for
the Separation of Phagoeytie Cells from Non- 
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rnolcculos lionr r,nrconr¡rlcxcd ones l.'ot cxanrplc, gcl lìltration ch:nrnalography

sepärulcs moleculcs l:u.rcd on $izc, und through thc utilizrìtion of arr t¡proptìate gcl

filtr'{l,on rcsin rn a coh:mn formal, for'cxa:nplc, thc rclatirrly ltrrgcr cornplcx may bc

scpatatcd ltonr lhc rclarivcly smollcr unoo:nplcxcd cotnponenlt. Sim:larJy, thc

rclativc)y rliffcL cnl chnr gc propcr tics of thc rnarkcr/probc cornpJcx ali cotlrparcd (o thc

rrrrcorrplcxed coml)ôrlcrrts rnny bc exploitcd to drflcrcntiatc thc conrplcx I'om

uncomplcxed componenls, for examplc through Ih0 trlili2¡liort of iort-cxchtngc

ohrnnr,rtogrzphy rssins. St¡ch r¡sins and ohrturtnlogr aphíc tcchtriqucs arc wcll krrown

lo onc skillcd r) lhc 1ìrl (scc, c g., l'lccguard (l99tl) ./. lulol. llangnit I l: J4 L, Hagc

rnd I\'ccd (1997) J, (hrctnnrogr. B, Ilíonetl. Sci rlppl. l2 4991. Gcl cJcctt opJtorc,sts

n:rry also bc cu¡r)oyed !0 scpùrùle cotnplexed a6say com¡onents ftotn uttboutrd

componcnts (.scc, c.9., Àusubcl ct ul., cd., Curø l\'clocol,; n Àlolec ur Èiclogt,

John Wilcy & Sons, Ncrv Yorl, 19117 1999). In lhls tcchníquc, protcin or nr:olcic nc.id

conrplcxcs tttc scpartlcd l¡nscd on stzc or ohargc, for cxarnplc, ltr ordcr tQ tnttintttin

thc birrding infcrtc(iou tluring thc clcclt opltorc(rc proocss, non-donutt:ring gcl nrntrix

rnrlclifil.r and conditions irr thc Rb.scr:cc ol" rcducirrg agcnl src typ:cully prcfcncd

Approplirrte coud¡lions to the narticulirr irssay and conlnorlcnt¡, thc¡cof will l>c wcll

knorvn to o¡c skillcd in the n¡1.

[091 ]n celrin exemplrrry embodímentr, the lcvcl of'mRNA corcspondrng lo lhe rnnrkcr

cn¡ bc dctcrmincd crthcr by in siw ¿¡tdlot by n vin'ct lbrt¡ats irt a biologícal snm¡rlc

using rncthods knowrr in lhc arl Many cxprcssion dctcotio:: r¡o(hods usc isolatcd

Il.NA. For ¿ r.Íro r¡cthods, rrny ltNA isolrrtion tcchrriquc llrtt docs not.sclcct agoinst

thc isolatron of mRNÂ cnn bc ulihzcd lor thc purificatio:: of llNA finm bloocl cclls

(scc, c.g, Âusutrel ct al, ed., Cwtent Pn¡tocol.r in Àlolccular Biologl, John Wrlcy &

Sons, ì'iow York 1987 1999). Âddition¿lly, lirge rturnbcr.s ol cclls tud/or samplcs carl

rcadily be procc.*scd using rcchniqucs u,cll knorvn lo lhosc ofslill in thc nrl, sroh ar.

for cxamplc, thc sirrglc-stcp RNA i¡ol¡tion proccss of Chornczynski (1989, U S.

I'stcn( No. 4,843, L5,{).

ItI0l IsoJalcd nrRNA cn:r bc uscd i¡r J:ybridizatiou ol ernpLificatiotr ¡ssoyn thol irrc)r.rclc, Lrut

¡rc nor knrilcd 10, Southcrn or Northctl anolysc.s, nolyrncre.se chuin rtacliou unalyscs

and prot'c rtrrlys. ln ccrfarn cxcm¡lary embodimenr.s, rr ditgno.stic melhod lbr the

Phagoeytie Cells and the Analysis of Expression Profiles 11401 I. With reference to Figures 2
and 3, coat plates with avidin. 11411 2. Add biotinylatod antibody to non-phagocytic blood cell
(e.g., I cells) to the wells, incubate for 30 inin at lt'f, wash wells. 11421 3, Add magnetic beads.
1143) 4. Add WBC Wood sample. 11441 5. Incubate at 37 't (30 minutes - 1 hour), 1145] 6.
Following phagocylosis of beads by phagocytic cells and binding of avidin-biotinantibody to
non-phagocytic cells, place plate on top of magnet and wash (the phagoeytic cells that
internalized the magnetic heads and the non-phagoeytie cells bound to the antibody will stay;
all other cells will be washed away). [1461 7. Remove magnet and collect phagocylic cells.
(1471 8, Isolate RNA from phagocytic colts (e.g., cells bound to a magnetic bead) and of
non-phagocytic cells (e.g., those cells attached to the bottom of the wells via the
antinen-phagocytic cell himinylated antibody-avidin bound), prepare cDNA, cRNA and use to
differentiate genetic profiles (e.g., whole gene arrays and/or cancer gcnc arrays) of pliagocylic
and non-phagoeylic cells. 11481 9. Isolate DNA from each cell sample and identify
tumor-DNA signatures selectively ',reselli in phagocytes (i.e., absent in non-phagocytes);
compare the profiles (e.g., whole gene arrays. DNA mutations and/or SNPs obtained in
phagocytic and nailphagocytic cells). 
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dclccLion of rnllNA lcvcl.s involvcs coLtLâcting thc r.rolatcd rtlRN^ wlf lt a nuclc:c trci¡l

nìolcculc (probc) thar cûn hybridiza lo lhc nrRNA cncodcd by thc gcnc t'cing

dctcctcd. Thc nuclcic acid probc cgn bc, fol cxarnplc, a frrllJength oDNA, or u

por¡iou thcrcof, such n.s arr oligonrrclcotidc of ¿t lcost 7, 15, 30, -s0, 100, 250 or -s00

rruclcotírlcd irr lcngth ¿nd uufficícnt to .spccífically hybrrdizæ undc[ stringcnt

condrt:ons lo un nrRNA or gcnonric l)NA cnco<lirtg u rnnrkcr of ìhc nrc.serlt i¡rvcnlíon.

O¡her .ruítsbic probc.r for u.gc irr lhc d iagnostic assay.r of the invcntion are desoribcd

hcrcin. Iìybridiintron of nn rnRNA rvith thc probc indrortes thut thc nrnrftcr iu

<¡ucstion ix bcirrg cxprcr.scd.

I I I I hr onc formal, thc mIìNA is immotrilízrd ou r ¡olítl surfacc artd mntactcd u'ith t
probc, lor cxornplc by nrnning lhc rsolatc<j I¡RNA on rr trgÀrnsc gel and transfcrring

thc rnRNA from thc gcl Lo n rncmbranc, such as nrtroccllulosc. ln an ¡llcrnstivc

fbrmrt, the ¡mbe(s) are immobilízed on rr *olid surlìrce urrd thc mRNÂ is contacted

with thc prcbc(s), for cxamplc, rn s genc chip nrray. A skillcd artisan crur rtn<üly

adapt krrown rnRNl\ dctcctio¡r rncl.hods for u*c in dclcrting l(rc lcvcl of nrRN¡1

cnc<ldcd by thc markcrs of thc prcscut invcntion.

[I l2l Âr: ¡]tcr¡utivc nìclhod for dctcrrníning tlrc levcl of mllNÁ corttsponding 1o a rrrar*cr

oI thc present invcntion in a snrl¡rlc involvcn !hc pr occss of nuclcic acid ornplilicalion,

e.g., by rtl)(Jll (lhe ex¡rerìrrrortal embodíment set fo¡th in U S. I lcrrt Nos 4,683,I95

und 4,683,2021, COLD-PCR (Li cl n). (2008) dar. lled. L4:519),ligusc chairr rcaction

(ßarnny, 1991, Pto¿. Natl. ¿lcal. &-i. USA, fltl:lfi9), scll suslaincd scqucncc

rtplicntion (Gurtclli cl al., 1990, l'roc. Nu . Acal. Scí. t/SX 87:'1874), trzn.rcrípl.íonll

nnrplifÌcntion .sys(crn (Krvoh ct û1. (1989) P*x'. Nt . Acatl. Sci. US,,l 86: I I ?3), Q-

Ëlcta lleplícare (l-iz,rrdi ct al. (1988) llioÍlZchnokqy 6:1197), r'ollirrg cirttc

roplication (ti.S. Polcnl No. .5,854,033) or any other nucleic acid amp)ificalion

mcthod, follorvcd by thc detectíoh o[ lhc amplified moleculcs using tcchniqncs well

knowrr 1o thoso of skill ín thc Ân 'l'ltcse dcncctiorr $chcmc.! arc cspccially u.tcfi,tl for

thc dclcclion of nuclcic ¡crd rnolcculcs if such nrolccu)cs äre Þrlsçnl rn vory low

nurnl¡crs Às rrscd hcrciu, rrmplilÌcatiou prirncr s ar c dclÌncd as bcing a pnir ol r:uclcrc

acid rrrolecutcs ¡lrrrl corr rr'rncûl to 5' or 3' r egiorr.r of a gcnc (plus snd rninu.ç strandñ,

rtspcolivcly, or vico.vcrta) onrl contoin a shorl rcgion in betwoen. In gcncraJ,

1149] 10. Isolate protein from each cell sample, run Western blots using antibodies to known
pmteins overoxpressed by human tumors (e.g., PSA and PSMA in prostate cancer; CFA in
colon cancer; and CA 125 in ovarian cancer), and compare the profiles  45 obtained in
phagocytic and nnn-phagocytic cells.Alien I atively, use mass spectroscopy to identify Ihe
11501 II. Isolate lipids from each cell sample and compare quantity and quality, for example
using HPLC. EXAMPLE 2 Representative Method 11 for the Separation of Phagoeytie Cells
from Non- Phagoeytie Cells and the Analysis of Expression Profiles 11.511 1. With, reference
to Figures 2 and 3, lyse RBCs in blood sample. 
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0r¡¡lificat¡on prinìcrr arc fror¡ abou( l0 1o 30 nuclcotrdcs rn lcnglh and flank a rtgion

from rbout 50 1o 200 nuclootide.s in lcngth lInder rppropriatc conditions ¿rnd with

alprDp::¡rtc reiìgcrrts, suctr prirrrcn pcrmít thc atnplilicatton of a ttr.tclctc acid nrolcculc

coutprisitrg thc nuclcoliclc scqucr)cs flar:kcd t y thc p:'irncr$.

I l3l l.'or ur .rinr r:rcthods, r¡llNÂ does rtot nced to be isolated frorr thc sample (e g., a

bodily flu1d (c.g., blood cclls)) prior to dclcotion. ln sr¡ch r¡ethods, u ccll or tissuc

samplc is prcparcd/pmccssal using krorvn histologicrl rnclhods. I'hc vrnpJc is thcu

irrmobilizcd orr ä dupporl, typrcally a glrr.ss slídc, rrnd thcrr conlûctcd rvith a probc l.ha!

can hyb:'idizc to nrl[NA Lhat cncedc$ lhc markct.

tl l4l As nn ¡ltcr nnliyc lo muking rlclcrnrinnlions l¡asc<l on lhc absoh¡tc exprts.rion ler.cl of

thc m¿rkcr, dctcrmin¡lions nray bc bascd on thc lornr¡lizcd cxprcssion lcvcl of thc

marker. Erpæssion lwetr rtrt non¡.tlized by corrccting thc absolutc cxpíissiorr Icvcl

olr rnrud'cr by conrparing:Ls cxpressíon Lo thc cx¡>rcssiorr of a gcnc thal i¡ not a

markcr, c,g,, a housckccpirrg gcrrc that is con.slitr.rtivcly cxprcsscd. Suitablc gcncs for

nonnaIization ino]udc hou¡ckccping gcno.r such as ths åctirr gcnc, or cpit)rchal ce)l-

spccr fic gcncs 'l'hís no¡'rnnJiz¡lion allows thc cornpuli.ron of the expt e*.*ion level tn u

palicnt .samplc from onc sourcc to a psticnt samplc from snothcr sourcc, c.g, fo

cornp&rc a phagocyiic l¡lood ccll fro¡¡ an indívidual to a no:r-phagodylic t'lood cell

frcm thc indrvidurl.

[I l5l ln anothcr cxcmplacy cmlrcdimcnt, r protcirr or polypcplidc corrrspondrng to a

mn¡kcr is dclcotcd. In ccrt¿in cxo:nplury ornbodin:cnts, tn ûgcnt for dotcct¡ttg {r

polypcptidc of thc invcn(io¡r 1rr arr antibody crrpablc of br:rding lo a potypcplrdc

corr c.sponding to u rnutkcr of Lhc ínvcnLion, .such rrs ¿¡n nrrtÍbody whh ¡r dctect¡blc

lal'cl. Anlibodics can bc polyclonol, or morc prcfcrably, rnonoclonal, Àn irrtccl

antibody, or a frngmcnt lhcrcof(c.g., Fnb or F(ab'lz) cnn bc uscd. Thc lernr ''lsbcled,"

with respcct lo lhc probc or üntrbody, rs inlended to cncompas$ dírcct labclirtg ol the

prubc or anfrbody by coupling (r c., physicully iinking) u dclccLublo subslanoc (o thc

probc or antibody, ¡s rvcll ar indírcct lnbcling of thc prcbc ol nnl:body by rcaclrvily

rvilh ¡rrothcr rcûgcnt thÂt ís dirtctly )abc[e<|. Èxonrpten of irrdirecr labcling include

dclcction of a primnry anlibody r:sing a fluorcsccnlly hbeled socondtry Ântibody änd

11521 2. Cytospin WBC on glass slides. 11531 3. Fix cells in acetonehnethanol (-20 C for 5
minutes). [1541 4. Stain with hernatoxylin and eosin stain and anti-T cell antibody. 11551 5.
Isolate T cells (non-phagocytic) and macrophages (phagocytic) using laser capture
microscopy (LCM). 11561 6. Isolate RNA from pliagoeytie cells and of non-pliagoeytic cells,
prepare cDNA, elINA and use to differentiate genetic profiles (e.g., whole gene arrays and/or
cancer gene arrays) of phagoeytie and non-phagocytie cells. 1157] 7. Isolate DNA from each
cell sample, run DNA arrays, and compare the profiles (e.g., whole gene arrays, DNA
mutations and/or SNPs) obtained in phagocric and non-phagocytie cells. 11581 8. Isolate
protein from each cell sample, run Western blots using antibodies to known proteins
overexpressed by human tumors (e.g., l'SA and PSMA in prostate cancer; CEA in colon
cancer; and CAl25 in ovarian cancer), and compare the profiles obtained in phagocytie and
non-phagoeytie cells. Alternatively, use mass spectroscopy to identify the proteins.  46
EXAMPLE 3 
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cnd-lebchr)B of s DNA nrotre w¡th biolin such thd( it cirì Ùc dctccted wttll

fhrorcscerttly lrrbelcd s(rcptnvidln

lll6l A varlcty of for¡rats can L,c crnpJoycd to dctcn¡inc whcthcr n samp)c contrtins n

ptnlcirt t)tat blrds lo s givcn arrtibody. Exomplcs of such forr¡¿r(.s íncludc, bul arc r:ot

Iir¡ilcd to, crrzymc immunoassay @IAì, radroimmunoasssy (RlA), Wcs(cm blot

anuLysrs, cnzyrne linÄcd rmr¡unort's<lrbrnt assay (ELISz\ì rnd thc likc. i\ skillcd

rttrssn c{n rcrdily ndupr known proLc:n/mrtil.:o<ly dctcctiort ntctltod.s lor usc irt

dctcrminilg whclhc¡ cclls (c.g.. bodiJy fh¡íd cclls such us blood cel[s) express a

n:lr*cr of lhc prr.rcr)t rrrvcrrt,or)

I t 171 ln onc fonnut, irntíbodies, or rtrrtibody ftirgrìents, cun bc used in mctltods such ns

Wcslcrn blolr or immunofluorcsccncc lcchnitluc¡ 1o dctcct thc cxprcsscd protcint. In

üLrch utcs, ir i.s gcncrully prcfcrrblc to imnrol¡ilizc cr(l¡cr thc until'o<ly or l)rolo]rts on Är

solid supptrrt. Suitablc .solid pltnsc suppotl.s or c¡r'ticts includc nny support capa['lc ol
bilding nn autigcn ol an anlit'ody Wcll known supports or' carríer.s inc)udc gla.ts,

poly6tyrcnc, ¡mlypropylcnc, polyclhylcnc, dcxuan, nylon, arryluses, :)utur'ål hnd

nrodified celJuloser, polyocrylamides, gabbro-s, nrngrcrrtc und fhc likc.

lllSl Onc skilled ¡n thc ¿rl wíll kno*' many othcr suilåblc ctrriors lbr biuding nrrtibody or

antigcn, ûnd will bc ¿rblc to aclapl such support for usc wilh lhc prescnl invcrtlion. Iror

cxanrp)c, protciu ísolatcd frunt cclls (c.g., lndily fluid cclls such n.s l¡lood cclls) carr bc

rur on I polyaoryJarnr<fc gcl c lcclrophortsis ard ir¡mol.:ilized onlo a solid phasc

suppo,:l such as nilmccllulosc. Thc supporl c¡n lhcn bc wushed w:th suitable buffer.s

followc<l by lrc0tn)cnl w¡th lhc <lclcclobly )ubcled arrtibody. 'l'he.solid phase supporr

crrrì thcn bc washcd wrth thc buffcr ¿ scconcl limc 1o rcrnovc unl.'ounrl antíbo<iy. 'l'he

dmount of bound llt'el on thc $olid supporl csn lhcu l¡c detcclcd by couvcntionnl

¡nc8ns

[f l9l In ccdain cxcmplrry cmbodimcnts, diognoslic sss{¡ys sr! providcd. An cxcm¡>)0ry

¡nolhotl lor tlctcctírrg thc prcscrrcc or Rbscncc of a bodrly condition, a discasc and/or

disor'<jc:' arsoc:utcd rrilh cunccr', un infeclious ngcnt. and/or anothcr discase in a

biologicol samplc involvcs obl¿in¡ng a biological sample lrum ir lcdl $ubjecl ¿rnd

contacting rhc biologicnl snmplc *ith r cornpoun<l or {n 0g,cn1 oapublc ol dotcctíng

Representative Method III for the Separation of Phagocytie Cells from NOB- Phagocytic Cells
and the Analysis of Expression Profiles 11601 1. With reference to Figures 2 and 3, lyse RBC
from a blood sample. [161j 2. Use magnetic antibody-conjugated beads to isolate
non-phagocyticP1' cells) and phagocytic cells (e.g., neutrophils and/or macrophages and/or
monocyles) from whole blood. 1162] 3, Isolate RNA from each cell sample, prepare cDNA,
clINA and use to differentiate genetic profiles (e.g., cancer gene array) of phagoeylie and
non-pliagocric cells, 11631 4. Isolate DNA fiorn each cell sample, run DNA arrays, and
compare the profiles obtained in phagoeytic and non-pliagocytic cells. 11641 5. isolate protein
from each cell sample, mu Western blots using antibodies to known proteins overexpressed
by human tumors (e.g., PSA and PSMA in prostate cancer; CEA in colon cancer; and CM 25
in ovarian cancer), and compare the profiles obtained in phagocytie and non-phagocric cells.
Alternatively, use mass spectroscopy to identify the proteins. 11651 6. Isolate lipids from each
cell sample and compare quantity and quality, for example using HPLC. EXAMPLE 4 
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olrc or rì)olr of Lhc r¡u:'kcrs ofn discasc anrL/or <i:*rrtdcr irssoci¡rtcd witlt ctrncct, nn

infcclious ugcnl, a::d/or ¡nolhc¡' cliscusc o:' oonclrtion, c g. murkcr nrro)cic acid (c ¿.,

rnl[Nr\, gcnonrrc DNÀ), nrnrtcr pcplídc (c.9., pol]?cpt,dc or protcin) or rnurkcr liprd

c¡ìcodcd by lhc nrarkcr nuclcic ¡cid such thnt lhc prcscncc ol n markcr nuclcic acid or

morkcr pcptrdc crrco<lcd by thc rruclcic ¡cid is dclcctcd in l)rc biologicnl snrnplc. ln

one cmbodir¡cnl, Âr'r irgcrìt for dcleclhrg mnrkcr'nrllNA ot getrorric l)N.,1, i.s ¡ l¡bclc<i

nucleic acíd protre capat'Lc ot hybridízing to nrarlie¡'InRNA o:'gcnomio DNA. Thc

nucle¡c ncid probc ørrr bc, lor cxarnplc, n full-lcnglh mrrrkc¡ nuc)cic rcirl or n portiou

thcrcof. Olhcr suilublc probcs for usc rn thc diagnostic nssays ol lhc invcnfiorr a¡c

dcscrít'cd hcn:in.

[I20] Àn Àge¡rt fol <letecting ruu'kcf leptidc c¡r hc u:r ¡ìrrtibody capablc of b:nding to n

markcr ¡cplidc, sroh as an anfibody wilh ¡ dclcotablc lsbcl. Antlbodics c¡n bc

polyclonnl or r¡rorroclonrl .A¡ i¡fr¡ct nntibody, or n liagmcnt thcrmf (c.g., Fab ot

lì(ab')2) cun be uscd The tcrm "labelcd," with rcgard 10 thc probc or antibody, is

inlcndcd lo cnconrpsss dirr"-cr kbchng ol thc probc or nnlibody by coupling (i.c,

physicolly lrrrkingl n dclcctsblc srLbstnncc to (hc probo ol antibody, ns rvcll n.c irrdrrcct

labcling of the nrobe or'âÍt¡body by reacrÍvity witlr ûnotlrer re¡ger)l that i.s d:rectly

lobclcd. Examplcs olrndircc! lalrcling includc dclcction <rfa primary antibody using a

fluore.sccntly labeled .secondary utibody and etrdltbeltng of a DN¡\ Irot e rv:th

biotin such th¿rL rt c¿n [¡c <lclcotcd wÍth fluoresocnlly Lrbclxl streplavirlin.

ll2U As usc<l hc¡cin, lhc lcrnr "biologicol sanrplc'' is intcnclcd lo iucludc lissucs, cclls (c.g.,

pltngocytic cc)ls, no::-phagocytíc colls, 2n colls, >2n co s and the likc) anrl biologícu)

fluids (c.9., u,lrolc l¡lood, WIICs nnd thc likc) isoJn¡cd l¡onr u su bjcct, ¡s wcll Rs

lissucs, cclLs (c.g, phagocytrc cells, norr-phogocytic cclls, 2n cclls, >2n cclls arrd lhe

likc) and bodily fluid.r (e.g,, uríne, whole bloori, WBCs rrnd the like) present within a

sÙb¡ccr. Tfio( is, thc dctcclion rncthod of lhc rnvcntron crn [¡c uscd 10 dcrc{t mf,rker

polypcptidc, protcin, ørrbohydratc, lipid, oligo.rrcchrrridc, mIlNA, nricroRNÂ,

l¡onom:ü DNA and thc likc iu a lriological samplc ra vrúo as u'sll us rir rivo. ln onc

cr¡bodir¡enl, lhc bioJogical san¡rlc conloins ¡>rotcins, polypcplr<lcs. Ji¡rirls nnd/or

oligosaccharidcs frnnr the fes! .subJcc!. Àltcrnativcly, thc l>rologicol .sarnplc can

contain nRNA molcculc¡ from lhc lcs'{ rubjcct rrndior'gonomic DNA molcculcs froln

Representative Method IV for the Separation of 'Magary& Cells from Non- Phagneytic Cells
and the Analysis of Expression Profiles 11661 1. With reference to Figures 2 and 3, stain
WBC with fluorescent antibodies specific against a particular cell subpopulation (e.g.,
neutrophils, macrophages, monocytes, cells and the like). 11671 2. Sort the cells (e.g., by
FACS).  47 [1691 4. Isolate DNA from each cell sample, run DNA mays, and compare the
profiles obtained in phagocytic and non-phagocytic cells. UN 5. holm protein from each cell
sample, run Western blots using antibodies to known proteins overcxpressed by human
tumors (e.g., PSA and PSMA in prostate cancer; CEA in colon cancer; and CA 125 in ovarian
cancer), and compare the profiles obtained in phagocytie and non-pliagoeytie cells. A
liernatively, use mass spectioscopy to identify the proteins. [171) 6. Isolate lipids from each
cell sample and compare quantity and quality, for example using 1-1PLG EXAMPLE 5 
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tirc Lcsl .subject. ln one cmbodírltcrll biologictl satlplc ts n .rc:'ttnt satrtplc, taliva

.xmplc or n biopsy samplc rsolarcd by c<rrtveutiottnl orcans liont n subjcct.

ll22l ln anothc¡' cnr['odi:¡c:rt, lhc mclhods furthcr involvc obtnin:ng r oonlrol biological

satnplc tiorn o conlrol srrbjcot (c.g., no:r-phagocyric ccll or 2n cclJ), ooutucting thc

control samplc (c.g., non-phugooylic cell or 2n cc)l) wit)t a com¡rortnd or agcnt

ca¡able of delecling markcr polypcptidr', protcin li¡ri<1, oligosucchariclc, rnl{NÁ,

microRNA, gc:rorníc l)NA t:rcl tltc Lkc is rlctcctcrl in lhc bio)ogical sltnplc, and

compsrutg (hc ptt.rcttcc of trur kcl polypcptide , protcin li¡id, oligosaoohuridc, mllNA,

gcnomic DNÂ a:rd thc lkc in contlol sau:p)e wrth the prcAcrlcc of markcl poJypc¡rlrdc,

pÍotcrn lipid, oligo.!ûcchttidc, ñRNA, gcnomic DNA nnd tho líkc in thc lssl $amplc

(c.g., phagocylic ccll or >2n ccll). Altcrnntivcly, 1:tc prcscttcc olnlnr*cr poLypcptide,

protcrrr lípìd, oligo.sacchatidc, trtRNA, gcuorníc l)NA nnd thc likc in lhc lcst santplc

(c g.- phagocytic ccll ot >2n ccll) can bc compntcd rvitl: inform¡rtion in t drtrbnsc or

on n cfinrl 1o rrsuh in dctccLion or riragnosis.

[23] l'hc rrrvcrrtion also cncornpasscs kils fot daecirrg thc nrcËctrcc of onc ot nrotc

mlr{<en n.*soci¡ted rvilh carrccr arrdior un tnfcclious ugonl in a b:ologicul satnplc For

cxamplc, lhc kit can comprísc a lrrl¡clcd cornpottnd ot rgcnt cnpnblc of dctccting

markor polypcptidc, protcirr lipid, oiigosuoohu:'ido, rrrllNA, nicloRNA, gcnomic

l)NA uu<l thc likc rn rr biologicrrl ramplc, urcans for rlclclmiuíng lhe i¡mount of mÂrker'

in thc sanrplc; and mcqns for com¡uríng thc rñouut of matkct' tn thc snrnplc wtLh t
.\landùd (c.g., a norr-phngocytic cclJ o:' a 2rr celll. Thc compound or agctrl can bc

packagcd in n sr¡lLatrlc conl¡irter. 'l'he kit can funher comprisc ins(ruolions fo:' us:ng

thc krf to dctccr markcr pcptidc or nuclcic ¿cid.

If 241 In ccrlain cxemllary cmbodimcnts, prognoslrc rssrys rtr c prnvided. 1'hc diagnostrc

mcrhods dcsclibcd herlin carr fullhcrìrìorc bc utiliz¿cl to rdc:rtify srrbjects havjng a

corrditron or at risk of dcvclopiug a discqso and/or di.sordcr a.ssocintcd rvilh c¡nccr'

und/or an :nfsctíoì.r¡ rrgcnt, or trtothct diso¡dcr dcscrrbetl hercin a.ssocitted wÍllt

ruplcgulnlcd (ol dowrrr cgulrrtc<l) crprc.ssion of onc ot motc of lhc markcrs dcscrìbctl

hcrrin. For cxarnplc, thc assays dcsoribcd horcin, suclt ns llrc prcccding diagnoslic

dssdy¡t or thc followirrg nsstys, cntr bc ulilized to idc::tify a subjcct having or at rlsk of

Representailve Method V for the Separation of Phagorytie Cells from Non- Phagocytic Cells
and the Analysis of Expression Profiles [172] 1. With reference to Figures 5 and 6, stain WBC
with fluorescent antibodies to each cell subpopulation neutrophifs, macrophages, monocytes,
and T cells), and then stain with DNA dye (e.g., propidium iodide). 11731 2.Sort the cells
(FACS) into T cells, neutrophiis (2n), neutrophils (>2n), macrophages (2n), macrophages
(>2n), monocytes (2n), and monocyles (>2n). II741 3. Isolate RNA from I cells, neulrophils
()-2n), macrophages (>2n), and monocytes (>211). Then prepare eDNA, cRNA and use to
differentiate genetic profiles (e.g., cancer gone array) of phagocytic and non-phagocytic cells.
1175] 4. Isolate DNA from T coils, neutrophils (>2n), macrophages (>2n), and monocytes
(>2n). Run DNA arrays and compare the profiles obtained in plutgocylic and nonphagocytic
cells. 11761 5. isolate protein from T cells, neutmphils (>2n), macrophages (>2n), and
monocyies (>211). Run WesIent blots using antibodies to known proleins overex pressed by
human tumors (e.g., PSA and PSMA in prostate cancer; CEA in colon cancer; and CA 125 in
ovarian cancer), and compare the profiles obtained in phagocytic and nonphagoeytie cells.
Alternatively, use mass spectroscopy to identify the proteins.  11771 6, Isolate lipids from T
cells, neutrophils (>2n), macrophages (>20, and monocytes (>2n). Compare quantity and
quality of lipids, for example using HNC 
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dcvcloping ¡ discusc an<i/or di.v¡rrlcl ussocialcd wrtlt c¡rrcct a.rtd/ot'an inlcctiorts agcnt

arrd/or onc ol r¡orr othcr drsordcrs dcsclil'cd hcrcin.

[25] Thc prognostrc nssays dcscribcd hc¡cin cnn be used to detcrmtrtc whcthcr t subjcct

can l¡c adminis(crcd an agcnt (c g., au agonísL, äntcgonist, Icllidom¡Ihctic, Ittotc¡rt,

pcptidc, nrrclcrc rcíd, srnall rttolcculc, or ofhcr drug, condi<latc) to treÀt a dlscâse

and/or disordcr ossociulc<f wilh cunccr un¡l/o¡'¡l: inlcctious ogcnt, and/or onc ot'motc

othcr rlisordcrs dcscnbcd hcrcr¡r ¡s.rociutcd u'ilh onc or morc of thc ur¿rrkcs dcsctibcd

hcrcin. For cxamplc, such mclhorls can bc uscd 10 (lctormirrc u'hclltct a .subjccL cau bc

cffcctivcly trcfilcd w;th erl agcnt lor lrca(iug, nnrclioraling or rcducing ortc or'rtrorc

sytnptonts assoois(cd wilh cnnccr. 'llruu, tho prcsctrt irtvcrttiott ptovidcs rncthods lor

dctctrnjrring whcfhcr s subjcct can bc cffcclivcly lrtûled with alr Âgenl for a dt¿¡casc

nnd/or disordcr associalcd with conccr and/<¡r' ¡n infcchous ägsnl, and/or ortc or morc

other di.sorden de¡crrbed hercin.

[26] Thc mcrhods ofthc invcn(ion c¿n ¡lso bc used to dclcct gctrctic altcra(ious irt a rnarkct

gehe, thereby dctcrminirrg ila subjcct with thc ¡ltcrcd gcnc ís at r'isk for dcvclopi:rg n

díscirso and/or dísor<lcr l¡¡r¡c:rtcd w:th canccr tn<l/or tn rnfcclious ugenl, ond/o:'one

or tnott olhcr disor<lcls dcsolit'c<l hcrcirr chnruclcrizcd by misrcgulalion in a rnsl*cr

l)rþtc:n tcliv¡ly or'nucleic acid ex¡rttssion, such as c¡nccr'. ln ce¡1aín øntrodímcnl¡,

lhc n¡elhods inoludc dctechng in u sam¡lc of cell.s (c.g, botlily lltrtd cclls st:oh ss

blood cclls) frorn thc subjcct, lhc prcscncc or abscncc of a gcnctic allcration

charsc¡crized by an altcration affcctlng thc intcgnly ol a genc cncodíng il markcr

pcpfidc and/or a marftcr gcnc. For cxanrplo, such gonctic altcrations cûn ltc (lclcclcd

by auccr{rrirrirrg thc cxistcrrcc of rt lcnst onc ol I) o <lclctíon of onc ot mote

nucleoti<lcs fiom o:rc or rtrotc tntt'kcr gctrc.s; 2) atr ¡ddirion of onc or motc nucleotídqr

!o onc or morc r¡¿rkcr gcncs; 3) a substilu¡íon of one <rr morc rtuclcotidc's of otrc or

rnorc mtrkct gcnes, 4) n chrnmosomal rearrnngcmcnt olonc ot morc mttrkcr gcncs; 5)

un ¡llcrotion in lhc levcl of r mcsscrrget RNÄ frantctipt ofolc or rnorc mnrkcl gcncs,

6) abcnant modihca(ion of onc ot morc r¡arkcl goncs, .such å.s of thc tìclhylstto¡l

patlcnt c'f thc gcnomic DNA; 7) thc nrc,scrlcc of n non-rvrld type s¡licing ltûttel¡ o[ a

rlcsscngcl ltNA tr'nnscrrpt of ortc ot n:or e nrati<cr gcrtcs; 8) o non-wild typc )cvc[ of a

orlc o[ morr nrnri<cl protcins; 9) allclic los.q of onc or mo¡e m¡rkcr gencs; nnd l0)

EXAMPLE 6 Representative Method VI for the Separation of Pitagocytic Cells and the
Analysis of Expression Profiles 11781 1. With reference to figures 5 and 6, stain WBC with
fluorescent antibodies specific against one or more phagocytic cells neutrophils,
macrophages, or monocytes) and then stain with DNA-binding dye (e.g., propidium iodide),
[1791 2. Sort the cells (EACS) into 2n and >2n phagocytes. [1801 3, Isolate RNA from each of
the 2n and >2n phagocytes. Prepare cDNA, cRNA and use to differentiate genetic profiles
(e.g., cancer gene array) of 2n-phagocytic and >2n-phagocytic 11811 4. Isolate DNA from
each of the 2n and >211 phagocytes. Run DNA arrays and compare the profiles obtained
from 2n-phagocylic and >2n-pliagocytic cells. 11821 5. Isolate protein from each of the 2n and
>211 phagocytes. Run Western blots using antibodies to known proteins overexprcssed by
human tumors (es., NA and PSMA in prostate cancer; CEA in colon cancer; and CAl25 in
ovarian cancer), and compare the profiles obtained from 2n-phagocytic and >2n-phagocytic
cells. 11831 6. Isolate lipids from each of the 2n and >2n phagocytes. Compare quantity and
qualily of lipids, for example using 1-11)1..C. EXAMPLE 7 
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lrrspprupri tc posl-trdrrsl¿rlrorrrl r¡rodificstlou of orìc ol rnorc r¡rt|r*cr p,olcins. As

clc.lcnbcd hcrcirt, Lhcrc trrc n lrrtge rrumbct of n.ssnys kttowtr ¡rl tllc ott which c¿n bc

uscd for dctcctirg irllcrrtior)s in onc or morc rrritr*cr gcnc.s.

ll27l ln certirrn cñbodiments, dctcctroh of the altcration irrvolvc.ç thc usc of a pmbciprimcr

in a polyrrrorzlc ch¿in rcacQon (PCR) (scæ, 0.g., U S. P¿rlcrlt Nos, 4,ó83,I95,

4,683/m rrrrcì 5,854,033ì, such ¡s rt¡l-ti¡¡rc PCR, CCll.f)-P(:R, onchor I'(ll(,

rccursivc l)CR or lìÀOll ItCl{, or, nltcnrntivcly, in a ligation chain rcaction (l,CR)

(rec, e,g., Landcgtzn ct al. (1988) Sqencc 241:1077; Prodromou and Pcarl (1992)

)\otein ling.5;827; and Nukazaw¿ et al (1994) l>xx.. Natl. Ácud. Sci. USI 9l:360),

rhc lnttcr of which cur bc particularly uscful for dctccting point mula(ious in ¡r rnsrkcr

gcnc (scc Abnrvaya ct al. (1995) Nucletc lcid.¡ R<,u 23:(175). Tltis mcthod can

inclrrdc thc sLcp.r of col)ccì:ng u sun¡rlc oI cclls lìnnt a subjcct, r.rolatirrg nuclcic acíd

(c.g , gc::omic, mRN^ or both) fronr lhc cclls of thc srrmplc. conläcling thc nuclc¡c

acíd sarnple wíth one or more p:Írnorìr whích .specífically lrybrídizc to û ñlrkct genc

rrnder conditions such thst hybli<lization an<l amplíficut:on oI thc marker gene (rf

prcscnt) occurs, and dctccfrng thc prrscncc or gLscncc ol rrn arnplilìcntiou producl, or

dctcctirrg thc sizc of thc amplífication prìrdì,rct arrd cornpsr¡rrg thc lcngth to s mntrol

sarnpJc l1 is nulicipa(cd lhal PCR rrnrl/or I-(ìR rnuy bc <lcsirub)c Lo u.sc {rs Är

prcliminory amplilìcaf ron sl.cp in corrjunction with any of thc tcchniqucs uscd for'

detcctíng mulatiorrs descr'ibed hcrein.

fl28l Alter¡lnlive am¡lilìoalion melhods ¡nclude: self $usl¿irted scquetrcc replication

(Guarelli et al., (1990) I'xr.. Nu . Át.a¿|. Sr.i. USl 8'l:1874\, rranscriptional

umplilicnlion sysrcm (l(woh ct zl., (1989) I'tpc Nørl. Aad. Scì. US4 8óll I73),

Q-Bctn Rcplicnsc (Lizurdi ct d. (1988) Dio-T<'chnologv ó: I 197), or uny olhcr nuolcrc

acid rrnphlÌcatiorr rncthod, lollowcd by thc dclccl.iorr of lhu' nrnphficd rnolccuJcs usirr¡

tcohniqucs wcll known to lhosc of slt'r Il in lhc art. 1'hcsc dctcc¡ion schcmcs ur¡

cspccinlly rrsclul for thc dctcction of nuclcic acid molcculcs if such molcculqs ¡rc

ptesenl ,ñ very low rrutnbcr.s.

[29] In an a]lerr¡ative cmt'odimcnt, mutlt(ions rn ons crr morc rnarkcr gcncri fmm t sarnplo

ccll o¿n l¡c rdcntrlìcd by alterations uì rcslr¡oiron cnzyrrc clcavugc pnllcrrts, Fol

cxarnplc, r,arrplc rrrrd corrtrol DNA irr isolatcd, optiorrally anrphlÍcd, drgcstcd wrtLr onc

Detection of Tumor-Specific Gene Signatures in Phagocytes Obtained from Tumor-Bearing
Mice 11841 According to embodiments of the present invention, methods are provided to
differentiate between "normal non-specific noise" and "tumor-specific" and/or
"disease-specific" signatures in blood or other bodily fluids. The gene-expression profiles of
blood monocyies/macrophages and neutrophils Own tumor-bearing mice  were compared
with that of non-phagocytic T cells from the same donor mice to identify tumor-specific
signatures within the pbagocytic cells that were either not expressed or significantly
differentially expressed in non-phagocytic cells from the same tumor-bearing mice and from
non-tumor-bearing animals. Human Prostate LNCaP Cancer Cells 11851 Athymic nude mice-
5) were injected subcutaneously (s.c.) with human prostate I.Neal) cancer cells. Twenty-seven
days later (tumor size = -0.4 cm), the mice were bled by cardiac puncture (-1 inUrnouse) into
EDTA-containing tubes that were then centrifuged. The buffy coat was isolated and washed,
and neutrophils, macrophages, and I cells were separated using, respectively, anti-mouse
ticutrophil-, rnacmphage-, and T cell-immunomagnetic DynaBeads. RNA was isolated from
each cell sample (Triazor). The RNA quality was determined as shown in Figure 3. The RNA
yield is shown in Figure 20. eDNA and biotinylated eRNA (eRNA-13) were prepared. Finally,
the eRNA-B samples were incubated with cancer-gene human mieroarrays (Oligo GEArray(r)
Human Cancer Pat hwayFinder Microarray - OHS-033 - SuperArmy Bioscienee). Following
hybridization, the membranes were washed and stained with avid in-alkaline phosphatase,
and the genes were detected using chemiiuminescence (X-ray film). Human LS174T Colon
Adenocareinoina Tumors, LLCI Carcinoma Cells, 1116F10 Mouse Melanoma Cells 
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or rttorc r csLr'rcl)o¡) c)rdourrcJcrscs, and iì r3,ncll lclgth sr r.cs nr c dclcrminxl by gcl

clcclrophorcsis nncl mrnpatc<|. Difl'crcnccs in lì ogrlcut lcrrgth sizcs bclwccrr srmplc

nn<ì control DNÂ indic¡tc,c mutations in the samptc DNÂ. Mor covcr, thc r.r¡e of
scq\rcncc .spccilic ribozymc.s (Áee, for cxamplc, IJ.S. Pat. No. 5,498,53I) c¡rr be used

Lo scorc fol LhLì prcbqncs of upccific mula(ions by dovclopnro:rt or loss of rr riboz,ync

clcnvogc .r: Lc.

[30] In othel cmbodímcn¿s, gcnclic n)ut¡trons in onc or nlorc of thc markcls dc.sclibcd

hcrc¡n crn [¡c idcntifìcd by hybndizing u samplc ¿rnd control nuclcrc acrds, c.g., DNÂ

or lì,NA, to hig.lr dcrrsily ntrays containirrg hurrdrxls or ¡housûrlds cf oligonucleotídes

probcs ((jronir) cL ¿1. (199ó) llunan lvlutoticn 'l: 244; l(ozal ct nl. (1996) Àhalc
¡'.lcdici,tc 2:753). I;or cxanrplc. gcnctrc nrulofrons irr a rnnrkcr nuclcic acid crrn bo

idcnlificd in two dimcrrsionnl arr oys corrtarrring IighGgcncr atcd DNrl ¡rrnbes as

dcscril¡ed in Cronin, ì,f. T. e{ al. suprø. Briefly, l fìrst hybridízrtron arr.ty o[ prol,cs

crrn l.:c uscd lo scnn rhrough long strcrchcs of DNÂ in a somplc snd control to idcntífy

basc chungc* bctwr,.crr the Ácquorrcc¡ì by rrrakirrg linear array; of sequentrul

ovctlnpprng ¡rrtrbos 'l'his stcp allows thc iclcnlificulion of¡:c:nt muLutious. 1'his s(cp

t¡ follorvcd by u sccond hybndizaliort sr roy thal nllows thc chsr 0ctcnzntrorr of spccífic

mutel.iorl.ç by uning *ntalLcr. *¡rcciaIizert probc nrr oyr co:r¡tlerne]rtûry ln trll Yulinnls or'

mutal:ond detectcd. D¿ch mu(otion oflry is conrposed of psrallcl probc scts, onc

complcnrcntary ro thc wild-typc gcnc nnd thc othcr complcrnentrry to thc mutanl

gclìc.

[3] | ln yct unolhcr cmlrcdimont, any ol a varicly of sx¡ucncing roactions known in lhc art

cnn l¡c uscd to dircctly scquclrcc r nrrrkcr gcrrc snd dclcct mrrtûtiofls by mm¡rrring tho

sequcncc of thc .srmp)c narker gcnc rvith llrc cortcs¡rcncling rvild-l.ypc (conlrcl)

Aequence. lixurnptcs of .sc<¡ucncíng rcactions includc lhosc bascd on tcchnrqucs

dcvcloped by Maxrm and Gilbcn ((1977) I'nc. Natl. Ácad. Scí. USÁ 741.160) or

Stngcr ((1977) Proa. No¡|. tlcad Scí. USA 74'5463), lt is ul.so co,rtcr)rphtcd thst sny

of a varrcly of ¿ulom¡tcd scqucncing proccdurcs c¡n bc utilizcd whcn pcrforming the

<liagnostic assays ((1995ì Diotechnques l9:448), irrcluding licgucncrng by rnass

spcct(brrìctly (scc, e g , l'(J'l' lrrtcrnutionnl l)ublic¿Lion No. WO 94/l(rlDl, (lol¡cn ct ul.

11.861 Similar experiments were carried out with cells isolated fit= athyrnic nude mice (a - 5)
injected s.c. with human L8174T colon adenocarcinoma tumors (tumor size cm), 07131 mice
(n - 5) injected S.C. with Lewis lung mouse LLC1 carcinoma cells (tumor size = -0.6 cm), and
0781 mice (ii = 5) injected intravenously 22 days earlier with 106 B161:10 mouse melanoma
cells (when the tumor cells were of mouse origin, the cRNA-13 samples were hybridized with
the Oligo GEArray@ Mouse Cancer PathwayFinder Microarray - OMM-033 - SuperArray
13ioscience). RNA was also isolated from exponentially growing 1.81741, LLC I, B16F10, and
LNCaP cells in culture and from nentrophils, macrophages and T cells isolated from
non-tumorbearing C57B1 and nude mice, and their cancer-related gene profiles were
determined.  [1871 According to thi . data obtained from these experiments and shown in
Figures 9-17, neutrophils and macrophages - obtained from mice injected with human
prostate or colon tumor cells and from mice bearing mouse lung cancer or melanoma - have
various cancer-relaied gene signatures that are also found in their respective tumor cells.
These cancer-related genes were not expressed or were minimally expressed by (i)
non-phagocytic T cells isolated from tumor-bearing mice; and (ii) phagoeytic neutrophils and
macrophages obtained lion) non-tumor-bearing mica. 11881 For example, noutrophils isolated
from the blood of nude mice bearing LNCali human prostate cancer cells expressed several
human tumor gene signatures (Human Cancer FathwayFinder Microarray) that were also
expressed in LNCal) cells (compare profiles of arrays in Figures 9A and 90). These genes
were either not expressed or minimally expressed in T cells obiained front iumor-bearing mice
or netiimphils isolated floin normal mice (see profiles in Figures 9C and 9D). Similarly,
nentrophils isolated from the blood of mice bearing LLCI mouse lung cancer cells expressed
several mouse tumor gene signaiures (Mouse Cancer PathwayFi"der Microarray) that were
expressed in LLC1 cells (compare profiles of arrays in Figures 13A and 13B). 11891 These
genes were either not expressed or minimally expressed in T cells obtained from
tumor-bearing mice or neutrophils isolated horn normal mice (see profiles shown in Figures
13C and 13D). Finally, the arrays were scanned, the intensity of each gene quantified using
the software provided by the company, and those genes ovcrexpresscd selectively by
phagocytic cells identified as shown in Figures 19 and 20. Figures 21 and 22 list the gene
signatures acquired and differentially exhibited by the phagocytic Wfies of tumor-bearing
mice. As shown in Figure 21, many oneogenes (genes depicted in red, e.g., ER/.i82 and Jun)
were detected and often they were expressed simultaneously in macrophages and
neuirophils. 11901 C5701 mice (n - 5) were injected subcutaneously with 1E6 Lewis lung
mouse carcinoma cells (LLCI). Twenty days later, the mice were anesIhetized and bled by
cardiac puncture (approximately 1 mL/mouse) into an EDTA-containing tube. Following
centrifugation at 2,000 ipm for 5 minutes at room temperature, the bully coat was iransferred
to a tube and washed with PBS.  51 
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(199(>) Adv. Cfuonntogr. 36:127-l(>2; irnd Grillin ct al. (Ì993) Áppl lìio<'hcn.

Bíorcchnol 38:.147).

[32] Oùrcr mcfhods for dctcc(ing ntuttlions r:: u mnr*ct gcnc inc)udc tncthods :r: whlch

protcctíorr from clcRr'agc ûgcrrt.s rs uscd to dlcc¡ mí.lmatchcd batc.s rn RNÂlRN1t ot

RN^/l)N^ heteroduplcxes (Mycr.s ct al. (l9tl5) Jbicrc c 21O:1242). ln gcncral, f ltc nrt

lcchntquc of "mismaLch clcava¡¡c" 51ar($ by providtttg hctclodttplcxcs ftrrrncd by

hybrldizing (lat¡clcd) RNA or I)NA conta¡rtlltg thc \,/ild-typc ntat*ct scqucncc u'ilh

potcntially rrutnnt lìNA or DNA obtÂ¡ned lìnm a tísuc sample. Thc doublc-.strandcd

duplcxc,s urr treatcd \ryrt]) iìrl agcnt ryhich clc¿ves single-rtranded tcgiorrr' ol thc duplcx

such as which rvill cxrst dìrc lo bùsc ¡ntr mismarchcs bctwccn thc conlrol atrd vrmplc

sfrands. For instancc, RNTDNA dup)cxcs c¿rn bc lrcûtcd rvilll RN¿sc and

DNA/DNA hytrrid.s lrcdlcd with S I nuclc¿sc to cnz-yntalícally digestirg thc

misrrurtchcd rcgions. lu othct cnìbodirìcnts, cithcr' ÞNÂ,/l)NÂ or RNÂiDNA

duplcxcn c¿n bc trca¡cd with hydroxylaminc or o¡mium tatr:xidc and rvilh prpcridrnc

in orde:' lo rlígc.*t mismatchcd ttgiorts. Âflcr digcslion of the mí¡matchcd rcgionri, the

rcsr: lting motcliul :s theh selÊr¿ted by size otr dcnuluring pc)yncryJamítlc gcls to

dctcrminc thc sitc of mulflLion. Sec, for oxamplc, Coltorl ct al ( ] 9tìE) Ptoc. Notl.

Acad. Sai. USA 85:4197; Salccb¿ cL al (1992) Àtutltuls lìnz¡tnol.2l1 286 l:r o¡c

cmbodrrncnl, (hc c¡ntrol l)NA o:'llNA cnn bc lnbelctl for detcction.

ll33l In slill anothcr cnrbodinrcnt, lhc r¡i.qrnutch clcavngc rcaclion cmploys onc ot ntorc

prrrtoíns that rccog:rízc mi.smatched basc pains in double-.stranded DN¡{ (.'ro callcd

"l)NA mrsrnn(clr rtpair " cnzymcs) ín defìned sy.stems lor rletcctirrg and mapping

noint rrul¡t¡ons in nnrkcr cDNÀs obtaincd fìom sarnplos of cclls. For cxnrttplc, thc

mutY enzymc of li. coli cloavc¡ ¡l at G/A rnislnntchcs und Lltc thyrnídirtc DNA

glycosylnsc fronr IIcL¿ cc)ls olcuvqs 'l' at Gfl' rnismalchcs (llstt ct aJ. (1994)

Cnrcinogenesís 1511657). Accordirrg 1o nn cxclnplnry cmbodímcnt, rt probc ba.scd on

a marlcr scqr¡cncc, c g., u wi)d-typc rnat'kcr scqucrtcc, rs hybridizcd to u cDNA or

otbcr DNÀ pro<lucl lrorn o lcsr ccll(s). 'l'he duplex i.s lrcatcd with a DNA nrismatch

rtpaÍr crrz.yrrre, and thc cleavagc p¡oduols, if any, oan bc tlclcctcd litm clcctrophorcsís

prolocols ol lhe likc. Sec, for cxarnplc, U.S. Pelcrtt No 5,4.59,039.

11911 Antimouse macrophage/monocyte rat Ig(i antibodies (monoeytettnaeropliage marker -
F4/80 IgG2b from AbD Serotee, Raleigh, NC) were incubated (room temperature for 30
minutes) with anti-rat IgG antibody magnetic beads (DYNABEA sheep anti-rat Ig(i from
INVITROGENTm, Carlsbad, CA). The anti-macrophagehnonocyte beads were then washed in
PBS and stored on ice. 11921 Anti-mouse neutrophil nit IgG (NeutrophiI Marker NIMP-R14 -
IgO2a - Santa Crew, Biotechnology, Santa Cruz, CA) was incubated (room temperature for 30
minines) with anti-rat IgG antibody magnetic beads (DYNABEAD(r) sheep anti-rat IgG -
1NVITROGEN1-14), washed in PBS, and stored on ice. IT 931 DYNABFA1P mouse Pan T
(Thy1.2) beads (INVITROGENTm) were also washed in PBS and stored on ice. 11941 Mouse
blood macrophages and monocytes were isolated from the WBC suspension prepared above
using the anti-macrophagehnonocyte beads. In essence, the beads were added to the WBC
sample and following their incubation (4 ne for 30 minutes), the macrophage-bound beads
were isolated using a magnet and washed with PBS three times and stored on ice. I i 951
Mouse T cells were then isolated from the remaining WBC. Briefly, the anti-mouse T cell
beads were added to the WBC suspension, the samples incubated (4 'C for 30 minutes), the T
cell-bound beads were isolated using a magnet, washed with PBS, and stored CM ice. 11.961
Finally, mouse neutrophils were isolated from the remaining WBC sample. The anti-mouse
ileum:Oil magnetic beads were added to the cells and the sarapie,s were incubated (4 t for 30
minutes). The neutrophil-bound beads were isolated using a magnet, washed with PBS, and
stored OD 1E:C. 11971 RNA was then isolated from each sample (using TRIZOIJ,
INVITROGENIm, Carlsbad, CA). The RNA quality was determined as shown in Figure 7. The
R.NA yield is shown in Figure 8. Next, cDNA (biotinylated) were prepared and incubated (60'C
overnight) with cancer-gene human microarrays COMO GEARRAY Human Cancer
PathwayFinder Microaway OMM-033, SuperArmy Bioscience, Frederick,  52 MO). Following
hybridization, the membranes were washed and stained with avid in-alkaline phosphatasc and
the genes detected using chemiluminescence (X-ray film). 
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If34] hr oLher cmlxldimenL\, ¿llcrdti(ln.\ ru elcclrcrphorclrc mobility will bc usc(l Lo idcntify

mrì ttìlrons in murhcr gc,)cs For cxnrnpJc, singlc slra::<l conlbrmntiolt polytnorphism

(SSClt) nray bc uscd lo dcLcct diffcrcnccs írr clcclrophorttrc r¡ot':lily bclwccn mutanL

anrl wild lypc nuclcic ocids (Or ita ct al (l9ll9) Pt'oc. Na Aaod. Scí. USÁ 86.2766,

scc also Cottorr (1993) lvturar R¿s 285.125; and Ilayashi (1992) Gcner Anol. Tcch

Afpl.9:'13). Singlo-strundcd DNA fiilgrncnls çrf gamplc rtd corl(rol rnat'kcr ntrclcíc

ncicls wrl) bc dcn¿turccl un<j aJlorvcd to rcnûlurc. 'l'hc .sccondary Ítruclutt of nírtgle-

slr¡ndcd nuclcic ¡cids varÌc.s according !o scqucncc, thc rcsuLting ¡rllerulion ín

clcclrophorctic mobility crurblcs thc dctcc¿ion of cvcn x singic basc chungc. Thc

l)NA fragmentt may t'e latreled or'detecled widr labelcd prnbcs. Thc.scnsitivity of
(hc assay moy bc cnhanccd by using RNA (ra(hor thzu DNA), in wltich tho wccndary

{i(rrrctr¡rr is rnorc scnsitivc to a chrurgc irr r,cqlrorcc ln o:rc c¡nl,rodir¡cnl, thc.sr:t¡ccl

nìcthod ut¡lizc.s hctcroduplcx annl¡*is to scparntc doublc .str¡ndcd hctcroduplcx

nrolcculcs on thc l¡asis of changcs rn clcclropho:clic nrohility (Keen et ul. (199J)

'l\'en s Genct. T:5)

[135] In yet ¿rnother embodiment the ñovemearl of mutflrt or wild-rypc frrgrncnts in

polyacry)amrde gcls ccnlainrug r gradion( of denrturant is tusaycd using dcrtaturitrg

grrdicnl gcl clcctnrphorcsis (DGGE) (Ilycr s ct al. (1985) rVøtørr 1ì I1ì:49.5) Whcn

DGGË is uscd os the rncLlrocl of trruLysis- DNÂ will be modificd 1o insure lhrt il docs

nol cornplclcly dcnoturc, for cxarnpJc by addíng r GC clamp of approximatcly 40 bp

of high-mclling GC-rjch DNA by PCR In n fir lhcr cmbo<l¡me¡lt" a telÌperslurþ

gra<tcnt is uscd in p)tcc of a dcnuturing gÍidiertl lo ídentify dtfferencqs in the

mobility of control and snmplc DNA (Ro.scnbaum crd Rcissncr ( 1987) lìropl¡:,s.

Cheu.265:12153).

Il3ól Exurnplct oI othc¡' tcchníqrrc,r for dclccting poírrl rnì,rLtrtiorls inclrrdc, buf arc not

limitxl to. sclcctivc oligonnclcoticlc hybrÌrlization, salcclivc nrnplilicution or sclcctivc

ptimcr cxtcnsion, For cxtrm¡lc, oligonuc)cotidc primcts rnay bc prcpalcd rrr wfiich

the knowr¡ rnutalion is place<l ccntratly tud then hybridizcd 10 lírrgct DN¡l under

conditions whrch pcmril hybrldization only if a pcr{ccl rratch is lound (Saiki ol al.

(198(t) Nututz 324: l(r3; Saiki ct al. (19fì9)Pmc. Nutl Acad. Sci US,4 tl(r:ú230). Such

llJclc spccilic o)igonuclcolidcs nrc hybndizcd ro l)()ll nmpli{icd fnrgcf DN^ or (r

II urnan LS175T Colon Aclenocarelnotna Tumors, LLCI. Carcinoma and 11116F110 Mouse
Melanoma Cells 9981 Similar experiments were carried out with cells isolated from alhymic
nude mice (n = 5) injected s.c. with human L5174T colon adenocareinorna tumors (tumor size
= -0.3 cm), C57/131 mice (n = 5) injected s.c. with Lewis lung mouse LLC1 carcinoma cells
(tumor size = -0.6 cm), end CS7B1 mice (ii = 5) injected intravenously 22 days earlier with 106
01010 mouse melanoma cells (when the tumor cells were of mouse origin, the RNA-B
samples were hybridized with the Oligo GEARRAYI MODSC Cancer PathwayFinder
Mieroarray - 01v1M-033 - SuperArray Bioscience (when the tumors were of human origin, the
Oligo GEArra? Human Cancer Pathwayrinder Micmarray - OHS-033 - was used). RNA was
also isolated from exponentially growing LS174T, LLC1, B16F10, and LNCaP cells in culture
and from neutrophils, macrophages and T cells isolated from non-tumor-bearing C57131 and
nude mice, and their cancer-related gene profiles were determined. [199) According to the
data obtained from these experiments and shown in Figures 9A-91), 10A-101), 11A-11D,
12A-120, 13A-13D, 14A-14D, 15A-15D, 16A-16D, neutrophils and macrophages (obtained
from mice injected with human prostate or colon tumor cells and from mice bearing mouse
lung cancer or melanoma) had various cancer-related gene signatures that were also found in
their respective tumor cells (Figure 21). These cancer-related genes were not expressed or
were minimally expressed by (i) non-phagoeyric T cells isolated from tumor-bearing mice; and
(ii) pliagocytic nentrophils and macrophages &mined from non-tumor-bearing mice. 12001 For
example, neutrophils isolated from the blood of nude mice bearing LNCaP human prostate
cancer cells expressed seven human tumor gene signatures (Human Cancer PathwayFinder
Microairay) that were also expressed in LNCaP cells (compare profiles of arrays in Figures 9A
and 9B). These genes were either no/ expressed or minimally expressed in T cells obtained
from tumor-bearing mice or neutrophils isolated from normal mice (see profiles in Figures 9C
and 91)). Finally, the arrays  53 were scanned, the intensity of each gene quantified using the
software provided by the company, and those genes overex pressed selectively by phagoeytic
cells identified as shown in Figures 19 and 20. Figures 21 and 22 list the gene signatures
acquired and differentially exhibited by the phagoeytic WBCs of tumor-bearing mice. As
shown in Figure 21, many oneogenes (e.g., ERBB2 and fun) were detected and often they
were expressed simultaneously in macrophages and neutrophils (shown by the genes
highlighted in green). EXAMPLE 8 Detectian of Ttunor-Specific Gene Signatures in
Phagocytes Obtained from 
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rluulbcr ùf diflcrcnt ¡nutatíon¡ r+'hen the ohgonr:clcotldes ¿rc utt¡chcd to thc

hyUridizurg mcmt'¡lnc nnd hyblidizcd wirh l¡bclcd tnrgcr DNA.

[37] Ällcrnativcly, allclc spccific um¡lificntion tcchrrology which dcpcnds otr sclcctivc

PCI{ amplilicrttion nray Lrc uscd il conjunctiorr \vith ll)c rnstsnt rrrvcrrtion.

Oligonrrclcotidcs usc<l øs primcrs for.spccific amplilication may catry lhc mut¿fion of
inlcrcsl irt tlrc ccrltcr of thu molccule (so thar amplílìcation dopends on differcntiül

hybrirlizatrorr) (Grbbs ct al, (19t19) Nucl A<,id¡^ lklt. )7:24171or rt thc cxtrcnrc 3' cud

of onc lrtimcr' whelc, undcr' opÞrol)nqtc condtt¡ot)s, tnlslnelch c¡n plcvcnl, or rcducc

polymerase exlensio¡r (Prossncr (19931 Tihtcch I1.2311). Irr addition it may be

dcsirtblc to introducc a ¡ovel reslriction silc rn thc rcgion of thc nlrrtotíon to crctrrc

clcavagc-bascd dstoction (Gasparini ct al. (1992) l+lol. Ccll Probe.ç (t:l\. l1 i.s

ârtt,cíl)ttcd thcl rr cc¡1nr)l crnboduncrl$ rìl¡rplllìcstlolr rn¡ìy rlsù bc pcrfornrcd using

'faq Iigssc for nrnplilicn(ion (Bnruy ( | 991) I\rta Nqù. lcud. [ící. i/,17 8tì: I 89). ln

such c¿ses, )igrttion w:ll occut'only ilthcrc rs a pcrfcct t¡stch a( thc 3'cnd of thc 5'

öcquenüe rnaking it possrblc to dc(cct thc prcscr)ce o[ a known mutalion at a xpccífic

sitc [y lookilg for the prcrence or absehce of nmplificLrtron

ll38l ll rs to bc uudcrstood rhnt thc cmbodimonts of thc prcsonl ínvcntion which hsvc bccn

dcscríbcd nrc nrcrcly illuslrutrvc of some of rhc rrpplícalionu o[ thc prirrciplor of tho

prcscnt invcnlion. Nr¡rttcrous morLíficrLrons nray bc rna<lc by thosc skíllcrl in lhe nrt

bascd r.rpon thc tcachíngs prcscntcd hclcin wrLhoul dc¡-.arting fionr thc tntc spil'l( snd

scope of lbe inve¡rlion. Tlrc coutclrls ol ¿ll rrlererrccs, lratcnts and publishcd patcnt

applicalions cited throughout rhis u¡plicatíon nrc hclclry íncotporatcd by rcfcrcrrcc in

thcír cntircty for u ll purposcs.

[.19] 'l'hc following cxnrnplcs src scl forth ûù bcing rc¡rc.\cnlarivc oI rhc prcdcnt inveritíon.

'l'hcsc cxamplcs &rc rrot 10 I¡c cotrslnrcd as limitiug Lhe scopc of thc iuventio¡ as lhe¡e

and othcr cqurvalcnl cnrbodirncuts wrll bc apparcnt Ín vicw of thc prrscnf dmclosurc,

figru cs, rrnd acconrpnnying clairns.

Cancer Patients 12011 According to certain embodiments of the present invention, the
gene-expression profiles of blood monocytes/macrophages and nentrophils from cancer
patients were compared with that of non-phagocytie T cells from the same donor individuals to
identify tumor-specific signatures within the phagocytic cells that were either not expressed or
significantly differentially expressed in non-phagocytic cells. Patients with Head and Neck
Tumors 12021 Ten milliliters of venous blood was obtained (into an EDTA-containing tube)
from patients known to have squainous cell carcinoma of the neck and scheduled for surgery.
Following centrifugation at 2,000 rpm for 5 minutes at room temperature, the huffy coat was
transferred to a tube and washed with PBS. 12031 The cells were separated employing t cell-,
noutrophil-, and inacrophage/monocyterat anti-human inuntinomagnetie DynaBeads from
INVITROGENTm, Carlsbad, CA. In essence, the beads were added consecutively to the
WBC sample and following in 4 t, 30 minute incubations, the 1' cells-, nentrophilsm and
rnacrophages/monoeytcs-bound beads were isolated using a magnet and washed with PBS
three times. 12041 RNA was Wen isolated from each sample (using TRIZOI",
INV1TROGEN1m, Carlsbad, CA). The RNA quantity and quality was determined and eDNA
and biotinylatcd cRNA (eRNA-B) were prepared. Finally, the eRNA-B samples were incubated
(60C overnight) with cancer-gene human micmarrays (Oligo GFArray(r)  54 Human Cancer
PathwayFinder Microarray OHS-033 -- SuperArray Bioscience, Frederick, MO), Following
hybridization, the membranes were washed and stained with avidin-alkaline phosphatase, and
the genes were detected using chemi luminescence (X-ray film). 121151 According to the
data obtained from these experiments, neutrophils and macrophages (obtained from head
and neck cancer patients) had various cancer-related gene signatures that were also found in
their respective tumor cells. These cancer-related genes were not expressed or were
minitnally expressed by non-ph agocytic cells. 
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IìX^MPLD I

llcprcscrrlnlivc Mclhod I for thc Scpsrsllorr oI I'hlgocytic Cclls from Nor-
PbûB0cy1¡c (ìcll; ¡nrl thc Anr¡ltsis of Dxprcssion Prollles

f l40l ì With rcfcrcnce to Figurct 2 and 3, coat platcs with avidirr.

ll4ll 2 Add bioLinylaLcd ¿ntibody 1Ò norr-ph{iÊocytic l¡lood ccll (c.9., T ccJlsl to thc rvclls,

incr:blLc for .30 rnin trt lì'l', wush rvc)1.r.

U42l 3. Add rrragnclic boadt,

fl43l 4. 
^dd 

IVI]() bloorl samplc.

lL44) 5. Incu[:atc ut 3? "C (30 minu(cs - I hour).

lr46l

6. Following plurgocytosis oJ't¡c¡lds by phrrgooytio cells and [':nding of nvidllr-brotitt-

ÍrrLibody to rron-plrrgocytic ccll.s, placc nlstc orr !op of n:agncL aud wash (lhc

phagocy(ic cclls that intcrn¡lizcri thc rnagnctic l:cads an<l thc non-phagocytic cclls

bourìd to thc nntibody wi)l stry; ¡ll othcr cclls rvilJ bc washcd uwrty).

7. Rcmovc magrrct and collcc¡ phagocytic cclls.

8. lsolale lì,NA f¡om phagocyric ccll.s (c.g., ccll* l¡ourul 10 s msgrlcltc bcud) trnd of

rron-p)ragocytic cclls (c.g, thosc cclls nl(nchcd 1o thc boltonr of thc wcll.s via Lhe an(i-

rron-phugocytic ccll biotirrylntcd arrtibody+vidin bound), prcparc cI)NA, cR NA nncl

uso lo diflcrcnliatc gcnol¡c prufi lcs (c.g , wholc gcno är'r¿tys ftnd/or canco' gcrtc arttys)

of phagocytic and norrlrhagocylic cclls.

ll48l 9. lsolutc f)NA fr<tr¡ clch ccll snmp)c and rdcnti[y fur¡oll)NÀ signaturcs sclcotivcJy

¡rcscnl in phagocltcs (i.c., ubscnl iu nou-phogoc¡es), complrc thc prohlcs (c.g,

rvho)c gcnc aray.s, DNA mulstions ald/or SNPs obtrincd in phugocytic ¡rtd rtort-

phagocytic cclls),

ll49l l0 Irclafc prolorn frorn cnch ooll samplc, ruu \Ucs(crn [')ots using atìt¡bodlcs 10

krrown protcins ovcrcxpr csscd by fiurnon tunrors (c I , PSA and IISMÀ ¡r) l)ro.stotc

cnnccr; ()FìÂ rn colorr crnccr; and CÀ125 in ovRrion c¡nccr), and com¡arr lhe profiLcs

(1471

12061 For example, neutiophils isolated from the blood of one such patient expressed four
human tumor gene signatures (Human Cancer PathwayFinder Microarray) that were also
expressed in the tumor biopsy obtained from the same patient (compare profiles of arrays in
Figures 17B and 17C). These genes were either not expressed Or minimally expressed in
normal skin biopsy and in 'I' cells isolated from the same blood sample (see profiles in Figures
17A and 17D, respectively). Huaily, the arrays were scanned, the intensity of each gene
quantified using the software provided by the company, and the following genes that were
overexpressed (>2-fold) selectively by phagoeytic cells were identified: E26 viral oncogene
homolog (ETS2), FIIV-1 Tat interactive protein (ilTATIP2), 11.3 (neutrophil activation and
chemotaxis), Jun otuzigene (JUN), and matrix metalloproteinase 9 (MMP9). Ovarian Cancer
Patients 12071 Similar experiments were carried out with cells isolated from a patient with
ovarian cancer. According to the data obtained from these experiments, neutrophils and
macrophages (obtained from the diseased woman) expressed many can genes that were not
expressed or were minimally expressed by non-phagoeytic T cells. 12081 For example,
macrophages isolated from the blood of the ovarian cancer patient expressed 23 human
tumor gene signatures (Human Cancer PathwayFinder Micnoarray) that were either not
expressed or minimally expressed in '1' cells isolated from the same blood sample (compare
profiles in Figures 18A and 18B). Finatly, the arrays were scanned, the intensity of each gene
quantified using the software provided  55 by the company, and the intensities of each
cancer-related gene in each cell type determined. The list of 23 cancer-related genes
differemially upregulated/ovemxptessed in macrophages as well as the macrophage-to-T cell
intensity ratios are both shown in Figure 22. Note that a total of five oncogenes were detected
(shown in md in Figure 21). EXAMPLE 9 Detection of Tumor-Specific Protein Signatures in
Phagocytes Obtained from Mice Hearing Human Prostate LNCaP Tumors and 
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obltrrìcd in phu¡¡ocyl:c and non-phtgocyLic cclls. -4ltcr r:ativcly, usc ntuÁs

sncclrcscol)y lo rdcntily lhc prolciìs.

ft50l I I lsolLtrc Ji¡rids from cuch cclJ ,ren¡rlc nnd compnrc quir)tily rnd quolrty, for

cxnnrplc using ITPLC

EXAMPI,N 2

Rcprcscntallvc Mcthod 1l fol lhc Scplration 0f Ph¡gocytic (lclls flo¡u Non-
I'hagocyllc Ccll¡ nnd lhc Aunlysls of lìx¡rlcsslorr Proflles

ll51l l. Wilh rclcrcncc lo Figurcs 2 and 3, lysc RBCs in blood samplc.

ll52l 2. Cyto.sp¡rì WBC on glesó¡ slidc.s.

ll53l .3. l'ix cclln irr ¡cctonc/nretlranol (-20 "(-' for' 5 minu(cs).

[154] 4. Stain with he:natoxyhn (nd eo.sin ¡tain and antí-'l'cell an¡¡ltody.

flSSl 5. lsolalc T ccJls (non-phagooylic) u:td rnaorophugc,s (¡hogocytic) usirtg luser c.trptr:rrc

microscopy (LCM).

U-r6l 6. Isolrtc RNA from phagocytic cclh and of rron-phagocytic cclls, prcparc cDNA,

cllNA uu<l rrsc to diffcrcnliulc gcnctic profiles (c.g., wholc gcnc nrruys nnd/or canccr'

gcnc anays) ofphagocytic and non-phagocytlc cclls.

Il57l 7 l.solate l)NA lrom cach ccll .sornplc, run I)NA anays, and co¡h!&rc lhc prnfilcs

(e.B , 'vholc Bcnc n¡ rnyl¡, f)NA nlut¿tions and/ot SNP¡) obuined itt phagocl'tíc unrl

non-phagocyLic cclls.

ff5tl 8. Isolrte protein from elch cell .sample, run Western blots using rnribodie.s lo klrown

prolcins ovcrcxprcsscd by hurnun tumors (c.g., PSA nrd IISMA in p:uslatc cancct,

CßA in colon cancct; and CAl25 rn ovarion czurccr), an<l comporc thc profilcs

obtairrcd in phrgocytic rrnd non-plrngocytic cclls Altcrnotivcly, usc rnn.ss

spcc(roscopy lo rdcntify lllc !rolcirs.

1l-591 9. l.rcJutc hpirl.s f¡onr cuoh ccll samplc anrl cor¡pårc qurnlíty an<l qur lity, for cxømplc

usiug IJPLC.

Human Colon LSI 74T Tumors 12091 A protein purification kit (Norgen, thcorporaled, Product
(t. asoo) was used to isolate and purify pi:Meths from mouse W13(18, '1 cells, and
macrophages. The assay was very simple and fast (approximately 30 minutes) and the
isolated proteins, which were of high quality and excellent yield (117.6  10.60 )4; per 4 ml.
blood, n = 5), could be used in a number of downstream applications, such as SDS-PAGE
analysis as shown in Figure 23 and Western blots. 12101 Protein samples were isolated from
pliagoeytic (monocytes/maemphages) and nonphagocytic (T-lymphocytes) cells obtained from
mice bearing LNCaP and LS174T tumors were selected for these studies since the former cell
line expresses PSA (Denmeade et al. (2001) Prostate 48:1; Lin et td. (2001)J. Viol. 166:1943)
and the Jailer exhibits a tumor-specific glycoprotein (TAG-72), a high molecular weight mucin
(Coleher et al. (1981) Proc. Natl. Acad. Sc!. USA 78:3199); Colcher et al. (1984) Cancer Res.
44:5744; Kassis etal. (1996).1. MO. Medi 37:343. Western blot analysis was carried out with
16 lig oldie purified pmtein samples. In essence, each sample was mixed with two volumes of
SDS loading buffer and run on 10% SDSPAGE along with unstained precision plus protein
standards (Biorad) in Tris-glycineSDS huller (pH 8.4) at 200 volts. The proteins were
transferred to a nitrocellulose membrane (overnight at 4C) using a Mini Trans-Blot (Biorad)
apparatus and a transfer buffer containing 25 mM Tris, pH 8.4, 192 inM glycine, and 20%
methanol. The membrane was blocked with 5% nonfat rhy milk (60 min at room temperature
(RI)) and incubated (1 hour, RT) with either B72.3, a mouse monoclonal antibody against
human TAG-72, or ER-PR8, a mouse monoclonal antibody against human  Sri PSA. The blots
were washed and then incubated with Inumm-Star Goat Anti Mouse--1-11W conjugate
(Biorad), a second iii antibody specific to mouse IgG, and developed by incubation (5 min,
Rill) with a 1:1 mixture of luminol solution and peroxide buffer (Biorad), followed by
autoradiography. 12111 The data clearly indicated that phagoeytic cells from LNCaP
tumor-bearing mice were positive for PSA, whereas this protein could not be detected in
non-phagoeytte T cells from the same animals as shown in Figure 24. Similarly, TAG-72 was
expressed by monocytes/macrophages obtained from LS174T tumor-bearing mice and was
completely absent in T cells fmm the same animals. These findings demonstrate the
"acquisition" and expression of tumor-specific protein signatures by phagocytic cells. 12121
While these data are specific to animals with cancer and phagocytic and nonphagocytic cells
obtained from the blood of mice, the described methods are also useful in humans and in the
diagnosis and/or detection of one or more other disorders and/or diseases and with
phagoeytie and non-phtigoeytic cells obtained from other bodily fluids. EXAMPLE 10
Profiling Experiments Isolation of Blood Phaeocvtic Cells 
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l,lx A ltî Pl.li) 3

Rcprcsen t¡tivc Mclhod I I t for thc Scp¡rntlon o[ Phagocytlc Cellu from Non-
Phngocytlc Cclls and lhe Arralysis of llxprcssion I'rofllcs

l160l l. With rcfc¡cncc to Figurcs 2 aud 3, lysc llBC from n biood sarnpJc.

Il6ll 2. Usc rnng,nclic antibody-or:rrjugrrtcd bead.ç 1o isolatc non-phagocylio (c.9., T cclls)

and phagocytic cclJs (c.g., nculrophils and/or macrophagcs ttt<Vor mo:tocylcs) ftotrt

wholc l¡lood.

ll62l 3, lsolâte llNil f¡om cach ccll samplc, prcpnrr cDNa, cllNA ond usc to d:fferttrtiatc

gcnchc profilcs (c.g., cancc:' gcnc trray) ofphngocylic and non-phogocylíc cells,

It 6Jl 4. Isolûlc l)NA fiþ:n cuch cell .santlr)c, run DNÀ urays, and comÞcrr the profÌlcs

obfalncd in ¡hagocytio and non-phagocytic cellrt.

ll6{l .5. lsolute ¡nltcin from etch ccll .snmplc, nrn Wcslcrr blots rrsing trrtibodic.: to krtÒwrt

profe)ns overexl)esscd by hut¡an tumots (c.g., PSA nnd PSMA in ¡rtÞslatc cancet'.

CTA iu colon canccr, nnd CÄJ25 ín ovarían cancct), and cotrparc lhc plolÏlcs

obtxincd irr phagocytic nnd nou-phugocyíc cells. Âltcrnativel¡ use mass

spcclroscopy l,o idcnt: ly lhc prþtcirls,

ll65l 6. l.solatc lipids l'ror¡ c¡ch ccll sam¡le and comparc qrrtrrrrty rrnd quality, for cxnrnplc

using HPLC.

ìÌXAMPLE 4

Rcprcscntßtlvc Mcthotl IV for lhc Sr:prtrellon of Phagoc¡'llc Ccfls tronr Non-
I'hngoc.vtlc Cclls nnd thc Analysls of llxprossion Profllct

lIóól I. With (:fcrcrrcc lo t'lgrrrrs 2 anrl 3, sl¡in \\¡l](l with fluorescenl antibodie* .,'pcctfrc

ugainst u purliou)rtr cell sutrpopula¡ion (c.g, ucurrophils, mLrcrcphugcs, monocytes,'I

cclls snd thc likc).

11671 2. Sor{ thc oclls (c.g., by FACS).

ll68l 3. Irtolûtc RNÀ ñum c¡¡ch ccll .rrrnplc, prcp¡ìrc cl)NA, cllN.A and usc to diffcrcntiatc

gcnctic prolìlcs (c.g., canccr gcnc arrly) of phagocytic and trou-phagoclrtíc celìrt.

12131 A sample of blood is obtained from a patient. The blood (-5 nil") will be transfened to a
50-ml, tube containing 50 pl, 0.5 M EDTA (final EDTA concentration mM). The tube will be
vortexed gently and 25 rnI, RBC Lysis Buffer (Norge'', Incorporated) will be added. The tube
will be vortexed gently again, incubated at room temperature until the color of the solution
changes to bright red (3-5 min), and centrifuged at 2,000 rpm for 3 min. Following careful
aspiration of the supernatant, the Wiles will be washed with 40 niL Ca/Mg-free 0.1 M PBS
(containing 2% FIBS, 2 mM EDTA, and 20 niM glucose), and the cells (I 06/m1,) will then be
incubated (30 min, 4 t". in the dark) with a cell-staining solution containing (i) the DNA, viable
cell-permeable stain Hoechst 33342 (4 tig/mL; Ern = 483 nin), (ii) the anti-human
monocyles/macrophages monoclonal antibody (AIexa Fluois"' 647-conjugate; Ern =  57 668
tun), which recognizes the human F1/80 antigen expressed by circulating
monocytesirnacrophages, and (iii) the anti-human ncutmphil monoclonal antibody
(RPE-conjugate; thu = 578 tun), which recognizes human circulating neutrophils. The cells will
then be washed and sorted (130 FACSAria) into neuinophils ricutrophils
monocytes/macrophages (11,1/M"-7), and monocytetarnacrophages (M/M .-,2)  Gene
Profiling 12141 Homan whole-genotne gene profiling will be performed. For RNA samples
obtained from human tumor cells or neutrophils (NE,.2, N"-...2) and monoeytesimacropliages
(v1/Mr2, 1v1/1vi,o.2), the GeneChip Hinnan Genome U133 Phis 2.0 Array by Affymetrix,
Incmporated will be used. This array analyzes the expression level of over 47,000 transcripts
and variants, including 38,500 well-characterized human genes. In general, the extracted
RNA will be used to determine the expression profiles of human genes using the
above-mentioned array. To ensure array reproducibility, each sample will be profiled in
triplicate and the experiment repeated once. The micmarray data will be filtered for
cancer-induction-related genes as described below and validated using quantitative real-time,
reverse transcriptase, polymerase chain reaction (RT-PCR). Upregulallon/Bownreattlation of
Cancer-Induction-Related Genes 
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U69l 4. Isolatc DNi\ l'rcm crch ccll sarnplc, run DNÀ trrays, rnd cor¡rpnrc tlrc prolilcs

()Lìlri cd in phagocytic i )d non-phugocytlc ccllò.

ll70l 5. lsolirlc prolcín fro:¡ cnch ce)l.snmpJc, run Wcsler¡ blots using nntiltodrcs lo knorvn

prolcín.s ovcr cxp: c.rscd by hu:¡un irnrorìi (e.g., l)SÀ and PSMi\ irt prostatc canccr,

CDA in colon catrccr; and CAl25 in ovarian canccr), and comparc thc profilcs

obtnirrcd irr phngocytic antl norr-phugocytlc cclls A llc:'rraLrvcly, usc nrass

spcclroscopy to idcntil'y fhc prntcins

[7ll 6. I.solatc lipjd.r liom cach ccJl.sample orrd corrpnrc quarltity snd qunlny, for cxamplc

usrng l-ll'LC.

rXAMT'LE 5

Re¡rrernrrlirllve Melhotl V f0r lhe Sepilrã lío¡r ol'lthÐgorJl¡c (lolls fro¡n Non-
I'hngocyllc Çclls ¡nd lhc r{nah,cls of Dxpresslou Proliles

|721 l. W:th relcrtnce trr Figurcs 5 and 6, starn WI]C w¡th fluorc.sccnl gntibodrcs to cach

ccll sub¡o¡uhtrorr (c,g., rcutrþnhí1.t, macrnphagcs, ñonocylcs, and T cclls), årrd thcn

stsin u,ith DNA dyc (c.g., propidiunr iodrdc).

lllll 2. Sort lhc cclls (FÀCS) ¡n(o T colls, ncrrtrrcphlls (2n), ucutro¡h1ls (>2rr),

rrrnorophngcs (2n), :nucrcphngcs (>2n), rnonocytc.s (2tr), 0rld rnonocytcs (>2rr).

ll7{l 3. lsolatc RNA lìor¡ I' cclls, ncul,Dphíls (>2n), rrrucrophrtge.s (>2n), ond monocylcs

(>2n). Tlrcn prcpnrr cDNA, cRNÂ nnd u.sc to diffcrcnliale generio prcfiles (c g.,

ctrnocr Bcnc arrayì o F phngocylrc nnd non-phagocylrc ccl).t.

ll?51 4. Lrol¡tc DNA fror¡ T cclls, nculrophrls (>2n), macrophugas (>2n), and monooytes

(>2n). Run D\:r\ arrrryrr rnd compnrc thc profrlcs obtnincd in phugooylio nn<l rron-

pltugocytic ccllr

f t76l -5. lsolatc protcrn frorn T cclls, ncutrophils (>2n), macrophagcs (>2n), and morrocylcs

(tZn), Rlrn Wcólcrrr blots usírrg ¿rrrf ibodics to known prolcirrs or.cr cxpr csscd by

humorr lurror.s (c.g, I'SA and I).SMA i:r ¡rrnstatc cancer'; Cl3r\ in colon canccr, and

CA 125 in ovurÍun canocr), qnd compiirþ thc profilcr obl¡ríned ín phtgocytrc and n<ln-

phagocytic cclls. r\ltcmarivcly, usc mas.s .spcctro.scopy to idcntily lhc prctcu¡s.

12151 RNA will be isolated using Triazol (Invitragon, Incorporated) and purified using the
cartridges provided in the kit. The RNA quality and quantity will be assessed with the
Bioanalyzer 2100 (Agnelli Technologies, Incorporated, Palo Alto, CA) and Degradotneter
software version 1.41 (Worldwide Web: dnaarrays.org). These experimental results will help in
distinguishing the molecular pathways perturbed consequent to the presence of tumors.
Analysis of Mieroarrav Experiments 12161 The analysis of the large scale/high throughput
molecular expression data generated will rely heavily on the ability to (i) identify genes
differentially expressed in pliagocytic cells with a DNA content >2, (ii) annotate the identified
genes, and (iii)  55 assign die annoiated genes to those specifically expressed by a specific
tumors. Statistical analysis of the rnicroarray data can be done, for example, using the dehip
package which easily accommodates this type of gene list construction in its
"Analysis/Compare Samples" menu. When using Affyinetrix Genceitips, one or more Gene
Chips and associated methods will be applied to ascertain the quality of the raw inicroarray
data (Gautier et al. (2004) Bininformatics 20:307). Furthetmore, various background correction
and normalization procedures will be utilized to arrive at an optimal protocol for normalization
and summarization of the probe sets (to produce expression values) (Huber et al. (2002)
Bioluformatics 18(Suppl. 1):S96; Wu et al. (2004) Journal of the American Statistical
Association 99:909; Sco and Hoffman (2006) BioAged Central Bioinformatics 7:395). In a
two-step filtration approach, we will compare the gene profiles of P,,..2 to those of P,2 and
construct a list of expressed genes and then compare these genes to the tumor-specific
genes identified for each tumor cell line - post filtration of P"..2 gene piofile as shown in Figure
S. For example, (i) blood will be oblaincd from breasi cancer patients; (ii) neuirophils (n>2 and
n-2) will be isolated and their gene profiles determined in triplicate; (iii) the mean (from the 3
samples) of each identified gene and its respective standard error (SE) will he calculated for
each gimp (1\1,2 and Nn-2); (iv) the gene expression profiles of the two groups will then be
compared and a list (L-1) of expressed genes identified on the basis of an absolute ?2-fold log
change (Is1":2/N,,-.2), according to the Welch modified two-sample t-test; (v) the gene
expression profiles of Nn-2 and that of breast cancer (obtained from tumor and normal breast
tissue biopsies) will be compared and a list (L-2) of expressed genes identified; and (vi)
breastcancer-specific gene signatures that have been acquired/expressed by Nip2 will be
identified by comparing the genes in L-1 and L-2 ("Analysis/Compare Samples/Combine
Comparisons," dehip) and filtering common genes. Protein Profiling 12171 Fifty to one
hundred micrograms of the total protein from each type of cells will be denatured and reduced
with iris-(2-carboxyethyl)phosphinetrypsin (I rnM) and 0.02% sodium dodecyl sulfate at 60 C
for I hour. Cysteiis am subsequently blocked and total protein is digested with trypsin at 37C
for 12-16 hours. The resulting peptides  will he iTR.AQ-labeled (with tags 113-119 and 121)
for 1 hour (4-plex or 8-p1ex depending on the number of cell types to be cornwed). Following
labeling, the separately tagged samples arc combined and injected into an Agibent 1200
Series El PLC system equipped with a strong cation exchange column (Applied Biosystems
4.6 x 100 Porous). The 96 collected fractions arc then pooled into 14 fractions, and each
fraction is injected into the LC Packings Ultimate HPLC System far a second round of
fractionation under reverse-phase conditions (LC Packings 15 cm x 75 pm analytical column).
The reverse-phase fractions are spotted directly onto the target plate using an LC Packings
Probot and are analyzed with mass spectrometry (Applied Biosystems 4800 Plus Proteomies
Analyzer). Following data acquisition, the spectra are ptoccssed using the Protein Pilot
software package (Applied Biosysterns MDS Scicx), and the individual pooteins in each of the
cell types with their relative expression levels are identified using the ProteinPilot.'" software
(the analysis and identification of cancer-associated pootcomic signatures will be similar to
that outlined in Figure 5 for the genomic signatures). 
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[77] 6. lsolale lipíd.t frorn T cclls, rrctttroplttls (>?,n), rnacropJtngcs (>2n), tt:rd nronocylc.r

(>2n) Cornpnrc qrrrnlity t:tl qtrulity ol'hpíd.r, l'or cxntrtplc rrsing HI>I-C

ÌìXAMPI-Iil 6

RcDrcsonltth'c lucthod Vl fot' lhc Scptrnflotr of Phngocytlc Cclls ¡nd the
l\rrÊlysls oI l)xprc.islc¡r Prollles

ll?tll I. Wrth rcfcrcncc to figurtÁ 5 antl (r, ntain WBC wilh fluorcsccnl rnhbodics spcoílìc

agoin.rl onc or mo:t ¡rhugoc¡rlic cclls (c,g., ncutmphils, macrophngcs, or nronocyles)

aud then n¡ain with DNÂ-bindrug dyc (c g, pro¡id:unr iodrdc),

Il79l 2. Sort the cells @ÀCS) irrto 2n and >2n phsgocylcs.

f l80l 3. IôolAto RNÀ front caclt of thc 2:r a:rd >2u phagocyLcs. l'rc¡ûrc cl)NÂ, c)ìNA und

trsc 1o <líffcrcnl:ttc gcrrclrc prohlcs (c.g., crinccr gcnc aray) of 2n-phogocylíc and

>2rrlhngocytic ccll.s.

118 t I 4. Isolate l)NÂ fmrn coclt of thc 2n a:td >2n phagocyles. Run lllNA atrays and

con)Drre the profiles obtained from 2n-phagocylic and >2n-phngocyllc cclls.

f l82l 5. lsolalc prolein fiom e¿ch of thc 2n artd >2n phtgocylcs Rtìll Wcs(crrt blols rruing

¿nt:trodic$ to known protcins ovcrcr,prcsscd by lurnrrn Lunro¡s (e.g., l¡SÀ and |).SM.A

in ploslelc cunocr; CF)A :rt ctlou cuttcct, ard CAl25 rrt ov¡rìan canccr), rn<l compare

(hc prolìlcs oblflincd fionr 2n-phogccylic unrl >2rr-phngocytic cells.

U83l ó lsolalc lipids frorn cach of lhc 2n and >2r: ¡hagocyre.s. Comparc qrlantity and

quality ol lipíds, for cxtmplc rrsing Hltl-C,

EX^MÌLE 7

l)clccll0h of 'Iumor-Spcclnc Gcne S¡ßralures lrr Phrgocyla$ Obtnh¡od frorn
Tumor-Bclrlng Mlcc

I t 841 Acconling to cmbodirncrrt.s of tltc ptt.scnt invcnlion, r¡elhod,s are provided to

rliflcrentioro bets.ccn 'ltor¡nl notr-npccilic noisc" and "lutnor-spccific" and/or

'tliscasc-s¡rccilÍc" signaturcs in bloo<l or olhcr bodíly fluidr. ïhe gcnc-cxprcssron

profile.s of blood monocytcs/rnacraphngc-s rrnd rrcutrophils lìorn trrrnor'leutirtg micc

60 What is claimed: I.A method for diagnosing the presence of a cancer cell in an individual
comprising the steps of:     obtaining a first expression profile from a blood pliagocytic cell
from an individual; obtaining a second expression poofile from a blood non-pliagocytic veil
from the individual; comparing the first and second expression profiles;        identifying
differential expression or 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 I, wherein
the one or more markers are selected from the 
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wcrc conrparrd w)Lh lhal o[ non-pìragocytic 'I' cclls fnrm lhc sirntc dortor ¡nicc to

idcntify lumor-spccilìc signalurcs within lhc phagocylic cclls thaL r+crc cílher no¡

cxprcssctl or srgrrificanfly difïcrcutinlly cxptcsscd iu non-phogocytrc cclls fion: lho

.s¡rms tumof-bcafrng micc and ltom rlorr-lurnor-bcsrjrtg anirrals.

Hutnnu Proslolc LNCnP Cnr¡ccr Cclls

II85[ Äthymic nude mice (r:5) u'crc rnjcclcd subcurrrncously (s.c.) with hlìr¡rnn prcsurlc

[.NCnl! cnncer c::lls 'ftvcnty-scvcu tlay.l latcr (turtror siec -- -0.4 ctrt), tltc tnicc wcrc

blcd by cardiac punolurr (-l rnfJmouse) in¡o lìD lA-con¡¡ining trrbcs that wcrc thcn

ccrrtrrfugcrl. Thc buffy coat we.s rsola(cd ¿nd wushxl, und rreuhþphíló, macrophagcl,

und'l'cclls rvcre .le¡uroted r.tsitrg, re*pectively, anti-mousc rrcutro¡hil-, macrophagc-,

¡nd T ccll-imrnunomzgnclic l)ynalJeads. RNA was isolatcd from caclt ccll .stmplc

(Triazols). Thc IlNr\ qualily wns dclcrnrincd Rs shown in h-igurc 3. 'l'hc I{NA yiold

í¡ .lhtlrvr in F'igurc 20. cl)NA orrd biotinylatcd cRNA (cRNA-ll) wc: c ¡>tcpattd.

Frnally, (hc cRNA-B samplcs wctt incr¡batcd wilh cunccr-gcnc )ru:nan mictnart ays

(Olígo GEÀrray@ H¡rrnan Conccr PathrvayFirrdcr Microunty - OllS-033 -
SuperÂrroy llioscience). Fbllowing hybrldrzutron, tJre mcmL'rrncs wcrc washcd &nd

gaincd rvilh ¡lvidin-u)kalino pho.rphalaso, and thc gcncs wcrc dctcctcd trsirtg

chemiluminràçcnce (X-ray fi hn).

Ilrrmnn LSI?4T Colon Adenoc¡rclnorna 1ìrmors,
LLCI C¡rchrom¡ Cclls, D l6lil0 Mouso Mol¡nonrn Cclls

It t6l Sirni)ar cxpcnrncnls wc¡c corricd or¡t r¡'ith cells isoloted finm álhymic nude mice (a -
5) irilccled .s.c. with human LSl74T colon ¡dcloc¡rcinoma turnors (tumor sizc - -0.3

cm), CS?BI míce (r - 5) injccrcd s,c, wrth Lcwis lurrg ¡nousc LI-Cl catcitrornt cclls

(rumor sizc = -0 6 crn), rrnd C57Bl rnicc (r = 5) rnjcctcd rnLnrvenonrly 22 dnys cnrltcr

wilh l0Ú ll Iól:10 mor.lc mclñnorna cclls (whcn thc turnol cclls wcrc olmousc origin,

lhc cftNA-l] samplcs wcrc hyt'r'iclízcr! witl: thc Oljgo GF)Ârrayo Mor¡.sc Canccr

f'alhwaylìindcr Microar ruy - OMM-033 - Superz\rrry llioscíence). llNA wa.s also

isoLo¡crl fiorn cx¡ronentiol)y gmrving lS I ?4'l', LLC I , B l6F I0, and LNC¡P cclls in

culturc and fmm nurlrophils, macro¡hages and T cells irol¿led lrom non-tltmor-

bcnrirrg C5?BI nnd nudc urioc, nnd jhc¡r' crì¡ccr-rþlrLcd gcne profilc.t wcre dclcrrnírtcd.

group consisting of DNA, RNA, protein, lipid, carbohydrate and combinations thereof.         3.
The method of claim 3, wherein the blood phagocytie cell is selected from the group
consisting of one or more of a neutrophil, a macrophage, a monoeyte, a dendritic cell and a
foam cell.         4. The method of claim I, wherein the blood non-pliagocytic 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- pliagocytic cell
are isolated floin whole blood, urine, stool, saliva, lymph or cerebrospinal fluid.         6. The
method of claim 5, wherein the blood phagocytic ccll and the blood non- pliagocytic cell are
isolated using antibodies.         7. The method of claim 5, wherein the blood phagocy tic cell
and the blood non- 
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If87] According 1rr thc d.rta oblaíner] from thc¡ic experirnents rnd shorvn irr Irigurer' 9-17,

ncrrlr'ophils and nrncrcphngcs - oblnined f¡om nrrcc injcoLcd rvith hrrrnan pros[rtc or'

colon rrrn:o¡' ccLls anrl l'ronr r¡icc bcariug nrousc lung canccr or nrclanonrs - h¡vc

yånor¡s cÂnccr-rrlslcd gcnc signarurcs that arr ¡lso lor¡nd in thcil rcspcctivc tumor

cclls. Thc.ç canccr-rclalcd geucs wcrr not cxprcsscd or wcrc rninrmally cxprcsscd by

(i) nonyhagcrcytic l' colls isolatcd frcrm lumcrr'-bcnrinlE micc; and (íi) phagocytic

:rcrrlrophils nnd nrncroph,rgcs obtnilcd fionr non-lrrnror'-bcar::rg tnicc.

[ 88] Iìor cxan:¡rlc, ncutrophils í.golule<l fiom thc btood of nudc n:ícc bcan:rg LNCoI' hunr¡n

l)ro$ls(c canocr ccJls cxprcsscd scvcrrl hr¡r¡crì lumor genc sigunlrues (fJrrnran Canccr

ParhwayFrndcr Micrornry) thâl wcrc aiso cxprcsscd in LNCaP cclls (comparc

prufilcs of arnys irr [igurcs 9A and 9B). Thclc gcncs wsrc cilhor not exprrsscd or

rninrnrnlly cxprcsscd in T cclls ol¡l¿incd lronr lurnor-bcaring nricc or ncutrophils

isolotcd fior¡ normal micc (scc pmfilcs in Prgurcs 9C nnd 9D). Srmrlarl¡ ncutrnphiJs

ísolnted from thc t'lood of micc bcuring l,[,Cl mousc lung ca::ce:'cclJs cxprcsscd

scvcraL mousc lurnor gcnc signalurcs (Mou,sc Canccr PalhwayFirrdcr Microarray) Lhnr

werr cxprcrsed irr LLCI cells (compnrc prohlcs ofarnys in Figurcs l3A and l3D).

[89] Thcsc gcrrc$ \,r'cnc cithcr nol cxprcsscd or mirrimally cxprcsscd 1rr T cclle obtå¡rlcd

fiam tunror-t¡crrurg uúcc or ncutrophils isol¡lcd lìom nor¡Rl rr:cc (scc profilcs

sltorvn irt Þ'igurcs I3C and l3!)). F'innlly, thc antys wcrc scartrtcd, thc rrrtL'rLsrty o[

citch gcnc qìrùrrlíficd usíng thc soflwurc prcvided [ry thc compnny, oncl thosc gc::cs

ovcro<prcsscd sclcctivcly by phagocylro cclls i<lcntiiicd us shoqn in Figurcs l9 and

20. F'igure.s 2l t¡d22list the gene .sìgnatuL".s acquired and differentially exhíbiled by

Lhc phngooytio WBCs of tumor-bcrring micc. As shown ín Figurc 21, many

orrcogcrro, (gcucs dcpictcd in rcd, c g , ERIID2 rrnd "fun) wcrc dclcctcd trud oflcn thcy

wcrc cxpr csscd .strttullancously trt rttacrophagcn Irtrd rtcutt opttils.

lI90l C57llI nricc (n - -s) wcrc irÌcctcci subou toncously wilh I li6 l.,cwrs lung nrousc

carcrr)or¡B cclls (I.K)Iì. T\vcnly days lstcr, thc r¡icc wcrc rnc.slhcLrzcd nnd b)cd by

cardiac prrnctluc (approxirratcly 1 mL/mousc) into an EDTÀ-containing tubc.

lìcllowing ccnrrifugalion aL 2,000 rpm for 5 minulcs at room tcmpcr¿rturr, the l'uffy

Gorl \yns lrnnsfcnrd to ¡ lul¡c snd rvnsbcd w¡ th PIIS.

phagocytie cell are separated by fluorescence activated cell sorting.  Is             The method of
claim 5, wherein the blood phagocytic colt and the blood nonphagocytie 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 nonphagooytic cell are separated by one or methods selected from the group consisting
of filtration, gradient-based centrifugation, elution, inicrofluirlics.        10. The method of claim
I, wherein the blood phagocytic cell and the blood nonphagocylic cell are isolated from a
population of white blood cells.        11. The method of claim 10, wherein the blood
phagocysie cell and the blood nonphagocytic cell are isolated using antibodies.        12. The
method of claim 10, wherein the blood phrt[pcytic cell and the blood TOMphagocytie cell are
separated by one or more methods selected from the group consisting of fluorescence
activated cell sorting, filtration, gradient-based centrifugation, elution and microfluidics. 13,The
method of claim 10, wherein the blood pltagocytic 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. 



5t

flgll Antl.nlousc nlocrnphagc/nronocyLc ral lgG antibc'dics (monocytc/rtrnct oplttgc tnnthcr

- F4ltl0 - IgC2b l'rom ¡{l¡D Scrolcc, RnlcigJ:, NC) wcre incul:alcd (roonr tonpcrntutc

fo,: l0 rni(rrrtc.s) with arrtl-nrt Ig0 altrbody mognclic bcad.r (l)YNÂlìE/r l)@ .thccp

antí-r.;rt l¡¡G lror¡ lNVl'l'lìOGFlNlÏ, Carlsl¡ad, CA) Thc unti-tnacropltage/ttìonocylc

bca<ls were tlten rvashecl í:r ltllS and sloted on icc.

ll92l i\nli-mousc noutrophíl r;rt lgG (Ncutrcyhil Mrrkcr NlÀ4P-RI4 - lgG2n - Srtlta Ort¿

Brolcchnology, Snnlt Cnrz, ()A) wus inculr¿tcd (rnom tcrnpcroturc for 30 minrtlcsl

wlfh anti-rñl IgG antibody nrrgflcl¡c bca<ls (l)YNÂlllìÂf)6 .shecp nnti-rat ìgG -

INVITIìOGENTÀ|), rvasbcd rrr PBS, and storcd on ice.

f I93l l)YN^llEÂf)ff r¡ou.ie Ìrrn 'l' ('l'hyl.2) bead.s QNVITROGINìM) wcrc sJso wgshcd in

PBS ond storl,.d on icc.

[94] Mousc blood mncrophngcs {r¡d rnoDocyles rvcre isol¡tcd front lhc WB(l srr.spcnsion

pttpatcd abovc ut'itrg thc auti-utacrophagcfnonocyte hcads. ln eÁsence, thc bcaris

wcrc ¡ddcd lo lhc WBC samplc and lol)o*':ng thcir incuba(ion (4'C for 30 ln:rrutcs),

lJrc nracraphngc-bound l¡c¡ds wcrt isol¡led usirg ¿ magnct and rvashcd with PBS

thrþc t,rrc8 ârld .slorrd on ¡cc.

ll95l \{oure'l' cell.$ wert thcn í¡olatcd lrom tltc rcrntinittg WßC. t}r'iclly, thc unlí-rnot:sc 'l'

ccll bcads wcrc ¿lddcd to lhc 't BC suspcnrion, lho srmplc.r irrcubafcd (4 'C fot 30

miuutes), thc T ccll-bourrd bcad¡, wcrc rnohl.cd usiug 0 mûgncl, washcd with l)1ìS, and

storr¡d on rcc.

It 9ól I:inLrlly, mousc ncr.ruophiJs u,crc isolulcd finm thc rel¡¡rirting WßC samplc. Thc rrnti-

rnousc ncutrÞ1rh: I nrogrrciic bc¡cl.ç rvcrc addcd to thc cclls and the sampler were

:ncubatcd (4 "C for 30 rnrnutes). 'l'he ueutìDphil-botrnd bcads wcrc isolatcd usilg tr

magr)ct, wflshcd rvitlr PBS, uud slo¡cd on icc.

ft97l RNÀ rÍas lhcrr isolatcrl frorn cnch sunrplc (using 'llllZOt.s, INVlllìOGË,Nrlr,

Carlsbsd, CA). Thc llNA quality wrs dçlorminctl as nltown:n I:igrtlc 7. lltc RNA

yicld is shown rrr Figurc 8. Ncxt, cl)NA (b:otirrylaled) rve(t pr'gartd and incul¡atcd

(60'C ovetnight) with carrccr-gcnc hunran nrioro¡rrzys (OLIGO GEAIIIIAY8 IIuman

Cancor |tathw;rylrí::der À'f icroan:¡y OMM-033, SupcrAr ny Biosoioncc, I"rcdcrick,

H.The method of claim 1, wherein the individual has one or more of occult cancer, previously
diagnosed pritniuy 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 sclecicd from one or more of
DNA, RNA and mieroRNA corresponding one or more of a cancer gene, an oneogene and a
tumor suppressor gene.  62        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.        18. A method for identifying a tumor-specific signature in an
individual having cancer comprising the steps of:       obtaining a first expression profile from a
blood phagocytie cell from an individual having cancer;       obtaining a second expression
profile from a blood non-phagocytie cell from the individual having cancer; 
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MD) Irolkrwin¡; hybrrdiz"tíon, thc rncrrlbrsrtcs \(cIc wftshcd rud slå¡ncd rl rth uvidin-

nllitrlirrc phosphnrcsc End thc gcncs dclcctcd usutg chcmlhrmlrlcsccrlcc (X-try filn))

I I umnn LSl75'l' (jolor¡ ¡ldcnoc¡rcln0rna l\lr¡r0rs, LLCI C¡rcino¡n¡
rnrt fil6Fl0 M ousu Mctlnomn Cclls

I l98l Sinilar cxpcrirncnls wcrc c¿rricd çrut r,vítlt cclls isolntcd l'rrcrn alhym io ntrdc rnice (rt -
5) in¡ccrcd s.c. rvilh huornn l-Sl74'l' colorr adenoc¡l cítton:o frttnotls (tuntot'sizc = ^0.3

crn), (157llìJ rnicc Qr = 5) irrjcclcd s.c. wí¡h l.cwirr )ung mousc L[-,C I c¿rctttornt cc]ls

(Lumor sizc: -0 (r cm), nnd CS?BI micc (r = 5) irtjcctcd intravcrrourly 22 dlys ctrlícr

rvilh l0Ú Illólrl0 mouse r¡elauor¡a ccll.t (whcn thc trrmor cclls wcrc olnrousc origiu,

thc cRNA-lJ srnrplcs worc hyl:ridízcd witl: (l:c Olígo GlìA RRAYo Mousc Canccr

PatlnvnyFirrdcr Mrcronrr Ry - OMM-033 - SupcrArr'ay Èlio.sctcnce (when thc tumor.s

rvcrc ol hrrrnan origirt, thc Oligo GEÀrray6 Hum¡n C¡nccr t)zthwøylìindcr

Microatray - Ol{S-033 - was uscd). flNA u'¿rr ¡rlso i*ola(cd fÌour cxponcntiolly

gtowing LSl74T, LLCI, BlóF10, ¡nd l.NCaP cclls in culturc and l¡orn ttcutroplttls,

rnacropltages and T cclls isolatcd ftorn rlorr-tumor-bcoring C57lll uncl nudc rnicc, und

thcir c¡nccr-¡clatcd gcnc prolìlcs wcrc dc(ormilcd.

{1991 lr,ccordirrg to tllc. dsla obt¡riucd lonr thcsc cxpclirrcnls un<l .rhorvn in F'igurt.t 9Â-91),

104-10D, I l^-11D, l2A-12D, I3^-13D, l4^-14D, I5A-1,{D, IóA-ll'D, neul¡ophils

an<l nracrophagcs (obtaincd l¡om mícc ínjected with humsrt proststc or colott lut¡ot:

cells und fmm micc belring mort.sc luttg cunccr or mclar:otna) h¿r<l vari<lus c¿ncer-

rclrtcd gcnc .signrtturcs tltal u,crc al¡o found in thcir rc.spcctivc lumor oclls (fìigult

2l). Thcsc c¡nccr-rclatcd gcrrcs wcrc nol cxprcssc<J or *orc min(rnnlly cxptcsscd by

(í) non-phagocylic T cclls isolt(cd fioln ttrlnor-bcaring n:ícc; ar:d (íi) ¡rt:lgocytic

ncntrophils snd mncrophngcs ol¡l¿i¡lcd fior¡ non-turnor-l¡catìng rntcc.

12001 For cxarnplc, ncutrophils isolatcd fionr lhc blood of nudo r¡icc t'caring LNCnP human

proslirtc cånccf cells cxprcsscd swcn hum¡n lunror g,enc slEnalufgli (Iìumau Canccr

Pulhwuyl¡ruder Microarray) dtat rvete alno cxprcs.scd in LNC¡Í¡ cclls (cornpnro

profi)es of arrays in Figurcs 9r\ and 9B). Thcsc gcnes rvcrc cilhcr nol cxprcstc<l or

minímally exprcssed ín T cclls obtaincrl l'rcm tumor-bc¡r ing micc or' ncutroltllr ls

rsolctcd fro¡¡ nonn¿l nticc (scc profilcs irr l-igurc.s 9C anrl 9l)). Fina)ly, ihc onr¡;

comparing the first and second expression profiles;       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 arc
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, oneogenes, 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, oncogcnes,
tumor suppressor genes or combinations thereof.        22. A method for diagnosing the
presence of a cancer cell in an individual comprising the steps of: 
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e'er c ricarrrrcd, thc ínLcn.rity ol crLch gcnc qrrnnLilìcd t:slllg thc .\olìwtt c pl ovrdcd by Utc

ce:nnar)y, and thosc gcncs ovcttxptrsscrl sclcctivcly by phngocytÍc cclls ldcntrlic<l ¡rs

shorvn in Figurcs l9 Âld 20. Figurcs 2l llLd 22 list t)rc gcnc .rignirturcs aqlrircd un<l

<û flcrcntially cxhrbitcd by thc phagocyrlc WIICr of tumor-bearírrg mlcc. .4.s shorvn in

Figrrrc 21, rnar)y ortcogcucs (c.¿., DRBB2 and ,/rr) w<¡rc dotcctsd and oftsn lhcy wcrc

expre,sscd sintultuncorr.i)y il rnncrophogcs utrd rrcutlophlls (shown by lhc gcrtc¿l

highlíEhtqd iu grrcn).

DXAMPLE 8

Detecli0D of Tutnor-Sl)cclflc Gc¡¡e Signrturos in Ithûgocylcl Ol¡t¡l¡¡c<l from
Crnccr l!s(¡cnls

f20l | Äcoording lo ccr¡sin cmlmdimcnts of the pre.sent invenlíon, lhe gehe-cxprcss,on

profiles ofblood monocyte$/rnacroph¿gcs snd ncutro¡hils lì¡m c¿nccr pnticnts wcrc

comprrrcd NiCh lh$t of uon-phngocytic T ccllt from thc samc donor individuals to

idcnlify tumor-rrpccific stgtratrru:t wíthin thc phagooytic cclls Lhat wcro clthcl not

cxprrs.sd or .s:gnifiutnrly d: ffcrcnliully cxprcsscd iu non-phu¿tocytíc cclls.

Prlicnts lvia h llcad and Ncck Tnruors

Tcn millilitcrs of vcnous bloocl was obf ¡incd (Írrto an Ë.D'l À-contairring tul:cl fron:

pnricrrts known lo have .squrr:nou.l cell cartinoma of the lleok gnd schcdulcd for

*rLt¡¡cry. Following ccrrLrífuguLiol ul 2,000 rpm for 5 rnulutc,e st toom tcmpcraturc,

thc buffy cofit wss trun.ifcncd to a tubc and *'ashed with lìllS,

Thc cclls rrvcro scparalod cmploying 'l' ccll-, ncutrophil-, an<l rnacrophagc/monocyrc-

rat ¡:rti-hrr:rtan írrllr:notroglcl:c DynnBcnds@ Iìor¡r INVITROGEN?}|, Carl*b¿d, CA

In csscncc, lhc bcods wcrr nddcd consccutivcly to thc WËt(l namplc nrrd fol)ow:ng

indivíriua[ 4 'C, 30 lniur¡tc incul¡a¡ions, fhc 1' cclls-, ncutmphils-, arrd

mncrophngcVnronocytcs-bouu<ì bc¿ds wcrc isolatcd rr.sing a mrgnct and washc<l with

PIIS thrcc timcs

RNÀ wrrs rhcrr iúldtcd fronr crch unmplo (usrng llllZOL'Ú, INVITROCINT Ir,

Crtrlslrrr<|, ()A) 'l'hc Il NA qunulity nnd qualrty wns dctcrmincd rrxl cDNA and

biolinylatcd cRNA (cRNÀ-B) wcrc prrparcd F'rnnlly. thc clìNA-B sumplcs ucl c

incubatcd ((>0'C ovcnright) with cancer'-gene hur¡an r¡içrnan:tyn (Oligo G liArrrye

l2o2l

1r031

l7o4l

obtaining a first expression profile from a blood phagocycie cell from an individual; obtaining a
second expression profile from a blood non-phagocytie cell from the individual;  63 comparing
the first and second expression profiles;       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 subeellular fragment thereof to the presence of a
cancer cell in the individual.       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 colTe.spondi"g to a cancer gene, an oncogenc, a tumor
suppressor gene or a combination thereof.       26. The method of claim 23, wherein the
marker is a protein or polypeptirle encoded by a cancer gene, an oneogenes, a tumor
suppressor gene or a combination thereof. 
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Hunrutr (-'nncct Potltwayh'rtrdcr Microat tty -- OI I 5-033 -. SuperAray lltosciencc,

ljrcdcríck, M l)). Iro orving hyb:'idrzation, the mernbrfluc,s *'ctc washcd turd sttutc<i

rv¡th nr.idrn-+rlkulinc phosphatasc, ¿nd thc gclrcs wctc dctcctcd using

chcnrilurnincsccncc (X-ray lihn).

Accordrng to thc dalù obtuíncd fro:¡ thcse expcriment.r, ncutrophils and macrophagcs

(obtair:cd frorn he¡rl nnrl ncck cancct' paLicnts) had va:'icrus canccr-rc'litled gonc

uígnaturct thût wcrc âlto found in tltcir rcspccttvc lunror cclls. 'l'hcsc cunccr-rclnlcd

gcnes wcrc nol cxprcsscd or wcrc mirtirnally cxpt cnscd by non-phagocyiic 'l' cclls

Fbr cxa:np)0, ncrrtrc¡>hils iy¡latc¡l lrom rl¡c blood of ortc st¡ch pattc::L cxpresscd lout

htrmùn ttrmor gcnc sigrtnlurcs (Htttnnn Clnccr Pulhrvuyl"índcr Microarrny) lhirt wero

also exprc.ssed irr rhc lumor biopsy obtaincd hom thc ssr¡c palicnt (comparo profiles

of unays in lrigulcs l7lì nnd I?C), Thcsc gcrlc.s \{crc citl¡cr ¡rol cxpttsscd ot

rnurirntrlly cxprcsscd ir lorrnrl skin biopsy unrl in 'l' ccll.s isolafcd lonl lltc sanlc

blcnrl sarnple (scc profilc.s írr Flgrtres l7À and l?D, rrspcctivcly). Iìnal)y, thc atrays

worc scanncd, lhc inlcnsrty of cach ¡c:rc r¡uantificd u;ing thc sofìrvalt providcd by thc

cor¡rlrsny, ¿nrl thc followrng gcncs thrt wcre overcxpressed (>2-fold) selecttvely by

¡hagocytic cclls rvcrc idcntificd: E26 virrl oncogcnc homolog (ETS2), f{IV-l Tat

inlcrsctivc protcin (l lTÄTl P2), lL8 (noutrophi) ¿ctív¿tí(ln antl chcmotrtxir'), Jrtn

ùrr(ogene (JUNì, and rnatrix mc(alloprolcurssc 9 (MMP9)

Ovar'l¡rr C¡ ccr Pallcnls

12071 Simila¡' cr.pcrirncnts wcrc crrrried out rvith ccll.s isolntcd fmnt o pnlicnl rvilh ovorrn¡

canccr, Àcrnrding to thc data obtarucd fio¡n lhc¡c cxl)er irncnls, rte rrttophi)s and

rr:ucrophtgcs (ob¡urncd ftoft thc discased u'or¡on) cx¡rcsscd rnuny oanccr'-rclalcd

gcncs thot wcrr rol cxprcsscd or rvøe minimally expre.tsed by rron-phagocytic T

cclls.

12081 lìor exåmnle, macrophages í.solatcd fmm thc blood of thc ovsucn cflnccr palicnl

cxprcsscd 23 humgn tun)or gcno signnlurcs (Iìrrntttt Cartccr PathwayFildo

Microrurny) thnt wcrc cithcr lìot cxprtsscd or rrrrnimully cxprc.tlcd in'l'cclln i.solated

ftorri f hc sarnc blc¡o<l sarttplc (cont¡rarc prolì lcs in lìigurc.s l 8Â and J 8l3). lìn;r y, the

rloys \ycre sc{ìnned, the intcnsìty ofcach gcnc qurntificd usrng lhc soflwaro proviclc<l

27. A melliod 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 phagocytie
cells from >2n pliagocytic cells; obtaining a first expression profile from the 2iiphagocytic cells;
obtaining a second expression profile from the >2n pliagocytic 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 Van= cell in the
individual.  oi 
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by Lhc xrrn¡rany, and tltc inlcn;ittc.s ol cach canccr'-relaled gene in ctclt cell typc

rlcLclr¡incrl. 'l'hc l¡sL o12.3 clllccrrrrtù(ed gerrcs drllcrcntinlly uprcgtrlalctVovcruprcssul i:r

mncrophagcs as wcll ss lhc nnorophagc-Lo-T ccll irtfcnsl(y t¡lios arc both shown i::

Figurc 22. Nolc rhg( a lolal of livc or:cogcncs wcre dclcctcd (sho*n in lcrl in

F'ignrc 2l ).

EXAMPI,II 9

DctcclloD of Turnor-Spt'clllc Pr0leln Sigrulnrc; ir I!hngocvlcs Oblnltted lronl
Mf cc ltcarlrrg Human Proslate LNCaP Tumors ¡nd

lìrr¡nnn Colon LSl T{T Tu¡nors

12091 A pro(oin plrr:ñcation kit (Norgcrr, Llcorpornlcd, Prnrlucl /i 211500) wan u.sed to isola¡c

rnd pun ly ¡rrotcins l'rorn rnousc Wlì(Js, 'l' ccll*, a:td tracrophagcs Thc rssay was

vcry sím¡rle and lhst (npproxlmotcly 30 minulcsl und lhe isolatc<l protcius, rvluclt wcrc

of high qualíty und excellent yicld (l17.6 : 10.ó0 ¡g pcr 4 rnl- t'loorl' n -' 5)' corrld bc

ruscd iu n rtunrbcr oldownstrcam applicrrtion.S, such ås SDS-PAGll arrolysis as shown

irr lìigurc 2J arrd Wcstcm blols.

l2l0l Prolcin samplcs wcro isol¡tcd from pJragocylic (mottocyteVmactnphagcs) and non-

phagocylic (TJyrrphooylcs) cells obtai¡cd frorn micc bcaring LNCaP dnd I-Sl?47

Lun)ors ììcrc selcclxl for' thcsc sludies sínce the fonncr ccll linc cxprr:sscs l'SA

(f)cnrneadc cl ul. (20011 I\ostate 48:l;Lirr ct al. (2001) J Urol. 166' 194.1) nnd rhc

Inttcr cxhil¡r(s a lunror-spccilÏc glycoprotcrn (1ÄG-?2), a high rnoJccular rvcíghl

mucín (Colcher ct al (1981) Proc Nt l. Acotl. Sci. US,{ 78:3199), Colclrcr ct al.

(1984) Concer Rc+. 44:5744; K¿.gsis ct al. (1996) '1. n"ucl. Ãícd' -371343. Westem blo¡

analysis was c¿rricd out with l6 trg ol thc purificd ltratc¡n sûnÌlìlcs. Itr c.ssctrcc, cach

sunpLc wus mírcd with lwo vohrmcs of Sl)S loadrng bt: l'fcr ¿nd run cr¡t 10% SD.S-

PAGi, aJong with unstaíncd prtcision plurr protein r¡tandttrds (Biorld) in 'l'ris-glycinc-

SDS l¡uffcr'(pll 8.a) å! 200 volls. 'l'ho prolcins wcrc ltartsfcutd to ¡ niltocclltllosc

rncrnb:'ane (ovemight at 4"C) u.sing ¿ Mini Tl ans-Blol (Bíorud) apparatr.ts and a

transfcr buffcr containiug 25 mM Tris, pH tì,4, 192 tnM glyotnc, att¿' 20Y.' l¡clÏanol.

l'hs ¡ncmürtrrc wts ltlockcd wrlh.5% no::ful <ly milk (60 min a! room tcntncraturc

(R'f')) trtd irtcul¡ntcd (l horrr, lì'l') with cithcr 872.-1, o mouse rnonoclotttrl rtntibotly

ogail.rt hurran'fAG-72, or ER-PR[ì, a tnou$c tnonoolontl rìrlìíbody tgaírtst human

2Ft.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.        29. The
method of claim 27, wherein the one or more markers are selected from the group consisting
of DNA, RNA, micro RNA and combinations thereof corresponding to two or more cancer
genes, oncogenes, tumor suppressor genes Cl' 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 claiin 27, wherein the blood phagocytic cell is selected from the group
consisting of a nentrophil, 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, Moo', saliva, lymph or cerebrospinal fluid. 
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l)SÀ. The blots wcrc ryrshc<l rìnd thcr¡ incul¡ntc<l w:Lh lntntun-Slot Coat Àn(i Mousc-

I IIU) con¡LrglLc (fliorrtd), n sccotrdnty ttnltbody .spccific to rnousc IgG, and develo¡red

by incutrution (5 rn:n, ll'l') with I l: I :ríxf ult of lul¡inot .tohrlion and pcrtrxídc buffer

(B:orad), lollotrd tty autoladiography.

l2lfl Thc datn cfcarly indicaLod thîl phägocytic cclls ftoln LN(ìaP Lur¡or'-bcaring rnice

wcrc ¡xrsihvc for PSA, rvhcrcas Lhis pro(cin cor:lcl rtot bc dclcctcd in trotr-phagocyltc 1'

ccll.s frorn thc sonrc animals os shown in lrigurc 24. Similarly, TÀG-72 was cxprcs.scd

['y mortocyte.r/macrophagcs obtaincd from I-S l74T lumor-bcârirlg micc and wts

colnplcto)y rb¡ent in'l'ccll.s fmrn Lltc samc ¡rtitnals. Thcsc lìud:n¡'.r dcmo:rs(rutc l)tc

"acquisition" aud cxprcssion of turnor'-spccilìo FruLciu 6ígttsturcs by phogocyr:c cclls.

[212] Whilc thcsc drrta arc spccific lo aninrnls wíth cr¡ncer nnd phagocytic and non-

phngocytic cclls obt¿incd finm thc blood of tnioc, lhc desc::ibe¡l methods arc tluo

u.gc hrl :n hrrr¡ans ond :n thc díugno.ris itnd/or dctection of onc or morc oLhel disorder'¡;

and/or discaccs and with phagocyric and non-ph.rgoc1,tíc ccll.s obtaincd ftonr olhcr

bodily llrrids,

IIXAMPLE IO

Profiling l,)xpcrirncnts

@
l2l3¡ A samplc of lrlood is obtnincd frorn a pnticnt. Thc blood (-5 mL) will bc transferred

to a 50-mf. lubc contoining 50 pL 0,5 M EDT^ (fìnal EDTA conocn(ra(ion = -4.8

mM). The tubc will bc vorlcxcd gon(Jy and 25 mL RBC Lysrs Brrffcr' (Not gcn,

lnoolporalcd) wíll bc atl<Jc<i, Thc tuÜc will bc votlcxcd gcnlly rtgtin, lncrriltlcd tl
room tcmpcrsturc r¡nlil lhc color of thc solution clts¡18c8 lo bright rcd (3-.5 rnin), anri

ccnldfugcd al 2,000 gm fot 3 min. lìolJowirrg cortñrl atpirotion ol thc sultcñatarll,

tlrc \\'lXjs will lrc washcd w:flt 40 rnl- Co/Mg-frcc 0.] M Pf)S (contairring 2Vo ltlts,2

nÀ4 EDTÁ, nnd ?,0 nrM ghrcosc), ud thc cclls (lOryml) will thcn bc incubatcd (30

mr:r,4 uC, in rhe dark) rvith a ccll-,st¿ining solulion conlaining (i) thc DN^, vlsblc

cclllcrmeable staÍn lfoer;h¡¡l 11342 (4 ¡rglml-; trrn - 483 nr¡), (ií) tlre nnti-hurnorr

nronocylcs,/rnacroplugcs nrouoolonrl arrtibody (Àlcxn Fluor'€ 647-corrjugutc; lirn =

33. The method of claim 32, wherein the blood phagocytic cell is isolated using antibodies.
34,The method of claim 32, wherein the blood pliagocric cell is separated using One or
methods selected from the group consisting of fluorescence activated cell soiling, filtration,
gradient-hasod centrifugation, elution and microfluiclics.       35. The method of claim 32,
wherein the blood phagoeyiie cell is separated using ligand that binds to a molecular receptor
expressed on the plasma membranes of Wile populations.        36. A method for diagnosing
the presence of an infectious agent in an individual comprising the steps of: obtaining a first
expression profile front a blood phagocytic cell from an individual;  
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(r6ìi nm), which rccognizes thc hunr¡n l.'4l80 untÍgcn cxplcsscd by circulating

mo::ocytc.s/mncrophugcs, nnd (iíi) t)te nntí-humurr neulmphíl monoclonal ûntibody

(RPE-conjugatc; I}tr - 578 rrrn), whrch rccognrzcs humnrr cirr:ul¡rtirlg ncutrophil.t.

Thc oclls wiJI thcn trc wcshcd and sorlcd (llt) lìACSAlia) into ncrrl:uphils (N,,.2),

rrcuf r opl:ils (N,,7), rnonocylcs/rnacrophagcs (M/l\4"-?), and rf:onocyte.V:nocropblgcs

(M/M,Èr).

Gene Proflllnq

l2f4l Hrrmnn wholc^gcnornc gcnc profiling will bc pcrfornrcd. For l{NA sonrp)cs obtnincd

f¡E:¡ hur¡an tumor' cclls or neutnophils (N". r, N"-¿) and monocytcs/macrophngen

(M/M" ¿, À4/M,r,r), lhc Gcnc(ìhrps l'lur¡nn Gcno¡¡c tl I33 Pltrs 2.0 Ar:uy by

Âffymctrix, Incoryorûtcd will bc u.çcd. This aray arralyzcs rhc cxprursion lcvcl of

ovcr 47,000 lrcnsoripld and variantt, incluriing 38,500 wcll-chartctcriizcd hum¡n

gcncs. In gcncrnl, thc cxtrlclcd llNA will bc uscd ¡o dclcrmtnc thc cxpression

¡mhlc.s of humrn gerrct usíng thc rbovc-urcntioncd arrzy. 'Io cusurc nrny

rrproducíbi)ity, cach sa:nplc will t'o profilcd in Lliplicale ancl thc cxpcrltncrt¡ rcpcatcd

oncc. l'hc nriorrunay dû(r w:ll bc lìltcr¡d for crnocr-in<h¡cliort-r ëlirted gcrtes a\

deccribcd bclow ¡nd validarcd using quanlita(ivc rcal-timc, rcvcrsc trsn$crinlasc,

polyrnerasc chain reacl ion (Rl'-PClQ.

Unrcqulal lon/Do\rnrcqulâa Jor¡ of C¡rrccr-lnduc(l0n-Rolâlcd Gcrtcs

l2l5l RN^ w111 l¡c isol¡lcd rrring Triazol (Invitrogcn, Incorporatcd) rrnd pulilicd usrng thc

crrrtridgcs providcd ín tho kit. Thc RNÂ guality and guarrtity rvrll bc asscsscd with thc

Bioanrlyzcr 2100 (fuilcrrt Tcchnologics, Incor por n lcd, l'nlo Allo, (ìA) nnd

l)egrûdoñctcr .çnflw¡r c vcxion I 4l (Wor )<{widc Wcb: dnaarrzys.orgl. 'l'}rcse

cxpcrimcntul rqsults rvill help in distinguishing thc molecuhrt p thwûys pertLrrbed

couscqucnt to lhc prcscncc ol tunrors

.¡[nnlvnls nf Mlcroarrov DxncrlmenaE

f2f6l I'hc analyuis of thc lurgo ur;ak/high thrcLrghput molcculnr cxprcssiou dfttt gcrtcrñlcd

rvill lcly hcavily on thc ubíl:ty to (r) i<lcnlífy gorrcs diffctcntially cxprc.i.ie<l in

phagocytic cclls wi¡h r l)NA contcnl >2, (ii) annotalc thc idcntified genes, und (iii)

obtaining a second expression profile front a blood non-phagocytic cell from the individual;
Comparing the first and second expression profiles;       identifying differential expression of
one or more markers specific to the first expmssion profile; and       relating the differential
expression of the one or more markers specific to the first expression profile to the presence
of an infectious agent in the individual.        37. The method of claim 36, wherein the one or
more markers are selected form the group consisting of pathogen DNA, pathogen RNA,
pathogen protein, pathogen polypeptide, pathogen lipid and combinations thereof.        38.
The method of claim 36, wherein the infectious agent is selected from the group consisting of
a virus, a bacterium, a fungus, a parasite and an infectious protein.        39. A method for
identifying an infectious agent-specific signature in an infected individual comprising the steps
of:       obtaining a first expression profile from n blood pliagocylic call from an infected
individual; 
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lrssrgrr (hc ¡rtrotslcd Bcncs to thosc spccifically cxp:csscd lry a spcctßc tutrtcts.

Sfâ(is(ic{rl arralysis ol'fhc microatrRy d¡tq cou bc donc, fol cxitmplc, using the dChi¡

packirgc vi'lticlt cRsily accotntnodatcs this rypc of gcnc lt$L cotl.}l::ltclí(tl ilr í(s

"Ana)ysiíCompart Samplcs" mcnu. Whcn using Aflyrnctrix GcncChips, onc or

:¡orc Ccuo Chrps and ¿ròsociaLcd mclhod.s wrll bc alrpJiccl to oscctlû¡n thc qualily o[

lhc r tì\v rnrcrûÂn ûy dn(n (Garrticr cl rrl. (2004) Ilninlot ntalit.s 20:-307). Futlhel¡lorc,

vnriorr.s background conrctron and normalizatíorr prccedures *'íll bc utílizcd lo arrivc

rt an o¡tímal prolocol for norm¡liiption ¿,ìnd sumn)sr i?.rtron of thc ¡rrubc uctl (to

prorlrrcc cxprui.rion valuui) (Hubcr ct al, (200?-) Iltohfornatias l8(Sup¡1. l) 59ó, Wt:

cl. nl (2004) Journal oÎ the '{u<;ricon Snri ícal Á:sociatiot¡ 99:909, Sco nnd

HùIfnrärr (200(t) Diotrletl Ccntml lìioi4fot tto¡ic,t 7:395). ln å ìwo-stcp filtration

rtpprouclt, wc wíll compirre thc gcnc profilcs of P,,.2 to lho.rc of ltÞ,2 änd construcl å

hsl of cxprtsscd gcnc.r and thcn co¡nlarc tltcsc gcrlcs to thc llttnol'-spcct fÌc gc:lcs

identíficd fo:: cach rumor ccll linc - post ältration ol PrL-z gcnc l)rÐfilc äs shorvu ín

lìígurc 5. Ìor examplc, (i) blood will l¡c ol¡t¡incc] i'ìor¡ trtcasl canccr' ¡aticnls; (r:)

nculrophr [s (n>2 an<l n..2) u'ill bc i,$olatçd and thcir gcnc prnlì lcs dctcl'lntncd in

(nplicntc; (iri) lhc rncon (lì om rhc 3 sarrrples) ofeaclr identífied genc and its rcrpcctivc

stun<lur<l crrþt (Slì) wíll bc c.rlcrrlated for each group (N"¿ ¿nd N¡-r), (iv) thc gcnc

cxprcssion profilcs of the lwo grtrups will thcn bc compnrcd nttd n ltst (L- I ) of

cxprcsscd gcncs idcntrficd on thc b¿srs ol sn ol¡solut<t 72-fold log cltangc (N,,'2lN',-2),

accorrl:ng Lo thc \À¡clch modifcd two-*ntnplc r-f c.st; (v) thc gcuc cx¡rc.rsro:: profilcs of

N,-: and th¡t of brc¿sr conccr (obtaíncd fiom Lur¡or ancl norn:ll brc¡.rt tis.rì,rc biopsies)

wrll be comparcd and a list (L-?) ol cxptc.sscd gcncs idcntific<l; und (vi) breast-

ca:rccr-spccific gcnc sigr:uturcs lhat h¡ve lrecn acqr.rired/cxprcsscd by N¡,2 wrll bc

irlen¡ilìed by comparing thc gcucs in L- I and L-2 ("Atalysts/Cornpnrc

SarnplcsCornbino Cornparilrtns," dChip) ancl filtcrirtg comtnon gcncs.

l¡roteln Proflllnq

[2f?l Filìy to onc hundrcd mrcrogr{rms of tho total proloin fiì:m csclt lypc of cclls rvill bc

dcnt(uu:d tnd ttduccd wilh llrs-(2-oorboxycLhy))rhosphirtc(typ.r¡tr ( I mM) arrd 0.02%

.vrrl:r:rn dodccyl Áulfûlc ât (r0'C for I hour. Cystcincs atr,: subsc<¡uen(ly blocked und

lot&l protcin is digc.slcd rvith lrypsrn ¿¡ 37 "C for l2- l6 houn. Thc rcsultirtg peptidcs

obtaining a second expression profile from a blood non-phagocric cell from the infected
individual; comparing the first and second expression profiles;       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 an infectious agent-specific
signature in the infected individual.        40. The method of claim 39, wherein the two or more
markers are selected form the group consisting of pathogen DNA, pathogen RNA, pathogen
pnotein, pathogen polypepiide, pathogen lipid and combinations thereof.  66        41. The
method of claim 39, wherein the infectious ageni is selected from the group consisting of a
virus, a bacterium, a fungus, a parasite and an infectious protein. 
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will bc ìTllilQ-hbclcd (u'it)r tags ll3-l19 rrrd 12l) for I hour (4-pJcx or ll-¡ùcx

depcndíng on Lhc nrrmber of ccll typcs to irc comptrrcd). F'ollowirtg lnbcling, tltc

scpalatcly tuggcd salnplcs acc conrbinod a:rd irrjcctcd into an Âgílcnt 1200 Scrícs

fJPI-C systcnr cquippcd wrth I slrong calion exohunge colrunn (Applied lliosyste:rs

4.6 x 100 Porou.s) Thc 96 collccrcd lraclions art lhcu poolcd into l4 fractions, nn<l

c¿ch fr¿cLieu io ínjectcd into tho LC Prrckings Ultirrr¡(c HPI-C' Sys(crn for n sccond

rþurrd of fiactiorìrhon trn<lcr rcversc-ph¿tc condittotrs (l.C ltackings l-< cm x 7-i prn

aualytical cofunrn). 'l'hc revcrsc-phasc fi¡ctío¡rs äre .ï)olted ditectly onto l¡re tårget

phlc usrng, rn LC Prrckings P¡obot and arc auulyzrrl wíth rnass spcctrorncLry (Apphcd

Biosyótcríó 4800 Plus ltroteomics t+ntlyzc). Followlng data acquisition, tlìc spcctrå

urc proccsscd using tho ProtoinPilol sollwarc packngo (Applicd Bio.systcms MDS

So¡cx), r rrd thc incfividunl protcirrs :n cuch of thc ccll types wr Lh thcil r cluLivc

cxprrs.sion lcvcls nrr idcnfrfixl using tJrc ProfcinPiLoirM soflwarc (rhc anulysrs a:rd

idcnlificalion ol canccr-assooiated ¡rotcorrric l'ignaturcs will lre timil¿r to that

oullincd irr Frgurc 5 for thc gcuomic srgnrLur cs).

42. A method for diagnosing the presence of an infectious agent in an individual comprising
the steps of:    obtaining a first expression profile from it blood phagocy tic cell from an
individual; obtaining a second expression profile from a blood non-phagoeytic cell from the
individual; comparing the first and second expression profiles;       identifying the presence of
a circulating tumor cell or subccilular fragment thereof specific to the first expression profile;
and       relating the presence or a circulating minor celf or sub-cellular fragment thereof to the
presence of an infcclious agent in the individual.        43. A method for diagnosing the
presence of an infectious agent in an individual comprising the steps of: isolating a population
of phagocylic cells from an individual; separating 2n phagocytic cells from >2n phagoeytic
cells; 
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Wh¿t is claimcd:

l. 
^, 

nlctltod lot <ltagnosing thc prescrlcc of a cttnccr ccll irt an indivrdual

conrprising the srcp.s of

ot'l¡ìirtirrg o lìr.st cxprcsston profilc frorn n blood phogocytic ccll fiu¡ an individual;

oN{iniug a scq>nd cxprt.ssiort ptofi Ic fron: a blood non-phrrgooylíc ccll fom tl:c

indivrdutl;

comparing lhc hr.sl ¡nd .rccond cxprc.s.sion profilcs;

itlentifying diflcrcnlinl cxprcssion of ouc or lnotç marketì\ .specific to thc first

cxnr cssron prnfile; and

rclaling thc diffc¡cnlinl cxprossion of thc onc or Itorc matkcrs spcoilic Lo thc 1ìrsl

cxprrssion profilc to Ihc ptcscr)cc ofa c¡rrtcer cell in thc individutl.

2. l'hc mcthod of cllim l, *ltcrcin lhc onc Qr rnorc mot*crs ¡lc sclccletl ftom the

group consisting ofDN..\, RNA, prolcirr, hpícl, carbohydratc and combin¿tion.s thcrcof.

3. Thc mclhod of clu:m 1, wheltln lhc t'lood phagocyric cell is sclccted lrorn thc

group oonuísting ofonc or nrore of o ncutrophil, a maorophago, a morlocytc, a dcndrltlc cclJ

and r¡ lbarn ccll.

4. The mcthod of clrrim l, whcrein thc blood non-phagoc¡ic ccll i.s sclcclcd from

thc 8rÐup consisting ofonc ot morc ofÀ T ccll, n ll coll, ¡ null ccll and a basophí1,

,5. 'l'ho mothod of clnirn l, whcrc:n the blood phagocylio ccll and tho blood non-

ptragocyLic ccll orc isolnlc<l fiorn wl:ole bloorl, urino, ltool, srliva, Iytrrph or ccrcbrospir:uJ

fìur<1.

(r. Thc mctho<.l of claím 5, whcrcitt t-lrc blood phagocytic ccll and thc bloo<l non-

phagoc¡íc ccll arc isol¡lcd using anlibodics.

7 'I'l'tc rììcthod of clûlm 5, whcrcin thc blood phagocylic ccll unci thc lrlood nolr-

phegocytic ccll nrc scpnralcd [y lluorcsoenco ûclivstcd ccll sol ting.

obtaining a first expression profile from the 2n phagocy tic 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 markets
specific to the first expression profile to the presence of an infectious agent in the individual.
44. The method of claim 43, wherein the one or more markers are selected form the group
consisting of pathogen DNA, pathogen RNA, pathogen piotein, pathogen polypeptide,
pathogen lipid and combinations thereof.        45. The method of claim 43, wherein the
infectious agent is selected from the group consisting of a viols, a bacterium, a fungus, a
parasite and an infectious protein.  
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tì l'hc nìclhod of clainr 5, whcroín thc bkrod phngocytic ccll trld thc l¡lood nort-

IJhrrgocf¡c cell ârc scp¡,rs(cd usirlg ft ligÂrld rhnt l¡ind¡ lo n r¡o)ccular' rcccl)tor exlrtt.tscd o¡ì

the DI¿smr mcmbrâncs of'WBC ¡ropulalions.

9. 'ì'hc :netho¡l of cla:m 5, u'hcrcirr thc blood plìagocytic ccll and lhc blood non-

phagocyfic ccll arc scparatcd by onc or mothods seloc(cd from thc grotrp consis(ing ol

hltratiorr, grruiicnt-bascd ccutnlìrgatiou, clu(ion, rnicrolluidrcs.

10. 'l'hc r¡cthod of clorm I, r,r'hcrcin tltc blood phngocyl:c ccll ¿n<l the blootl non-

phngocytic ccJl arc rsolalcd from a po¡ulalion ofrvhite ttlood cells,

I t . l'ho mcthorl of claím 10, rvhcrcin thc blood phrrgocylic ccll qnd thc blood non-

phRgocylrc ccll urc isolntc<ì rrsing nnLibo<l:cs.

12. 'l'ho rncLhorl olclorm 10, rvhcrein thc blood phagocytrc ccJl und thc blood no¡-

phagocytic ccll qre $epar?lcd by onc or r¡ore me{hods .sclcctcd lrom lhc gloup cotrststiltg of

fluortsccncc acrivatcd ocil .rcrting, Iiltr¡lron, grzdiont-basod contrifr,Lgattort, clutiort alrd

micmflu¡dios.

I l, 'l'hc mcthod of claim 10, whcrcrn thc bloo<l ¡hagocytrc cell ancl thc blood non-

phagocytic ccll are scparalcd trsing r ligand th¿rL bind.s 1o rnolcculgr rcocplorri cx¡>rcssod on

thc pln.sma mcmbrarrc.s of WBC popularrons

14. Thc mctho<l of claim l, whcrcin thc ind:vidu¿l ltn¡ or¡c ol ltlorc of occtllt

canccr, prcviot-rsly dingnoscd ptinrnty cnncct' rtnd nrclrslttic crulcct-

I-î. Thc nrcthod ofolainr ), furlhcr corrprisinB the stcl of rrlfl(ing thc prcscncc of

onc or m(!TE markcrs to cflìcncy cf n ca:tccr thct apy.

16. Thc mcrhod of clrrím l, rvho¡cin thc markcr is .sclcclcd lru¡n onc ol' nlolt of

DNA, llNA ancl microRNÂ corrcsporrding olrc or rnolc ol tt cunccr Bcrte, ûn otrcogcnc nhd It

lunror sr¡pprcbsor gctlc,

67       46. The method of claim 43, wherein the blood plaagocytic cell is selected from the
group consisting of' a nentrophil, a macrophage, a monocyte, a dendritic cell, a foam cell and
any combination thereof.       47. The method of claim 43, wherein the blood phagoeytic cell is
isolated from whole blood, ri n e, .stool, saliva, lymph of cerebrospinal       48. The method of
c.taim 47. wherein the blood phagocytie eel/ is isolated using antibodies.        49. The method
of claim 47, wherein the blood phagocytic cell is separated using one or methods selected
from the group consisting of fluorescence activated cell soiling, filtration, gradientbased
centrifugation, elution and microfluidics. $0.The method of claim 47, wherein the blood
pliagoeytic cell is separated using 
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17. 'l'hc r¡cthod o[ clgírn l, whercin thc murkcr is onc or l¡oth ol a ptotcitt trtd n

polypcptidc encoded by orlc or florc of n cn:¡ccr gcnc, tnd onoogcnc tnd tr lurnot .supprcssot

gcrrc.

I8, A n:etho<i for identifying a lrrmor-s¡ccilic srgns(urc in au individual havirrg

crncer comprising thc slcps ol
ol-rtrìrrirrg rr lìrst cxprcssion prolilc lrorrr u blood pLragocytic ccll frotrt an individrral

Irrrvirrg cnnccq

oblrrining rt .scr¡nd cxprc.ssion profilc [r om rr blood non-phugocyLic cell frur¡ llte

indrvrdu¿l having canccr',

compating thc firs( a¡rd sccond cxprcssion prolilcs,

itlcnLifyin¡¡ <liflorcntial cxp¡tlsstorl of two or' :norc r¡a:'kcrs s¡cciñc to thc firsl

cxprcssiou l¡r ofilc; und

rclÂLing thc díflbrcnti¡l cxprtssion of thc two or r¡orr¡ ¡¡urkor\ .s¡recífic 1o å lurnor-

spccífic signolrrrc in the índivídr:rl having cancø

I9 Thc mclhod of clairn .18, u.hcrcin lhc two or lnorc msrkcrÁ arc sclcctcd fìntn

thc grDl¡p oonsisting of I)NA, llNA, protcín, lípid, carboltydr rt(c tnd colnb¡nutrons (hcrcof.

20. 'llrc rncl.hod of clnim I tl, whcrcin lhc t\4'o or rylorr mar*ors att DNA or RN¡\

corrcs¡ron<lrng 10 lw(t or mofe cÂnccr gcrtcs, ortcogcrlcs, lunìor stq)ptossor gellcò or

corrrbinntion.s thcrcof.

2l . Thc r¡elhod o[ cf¿ir¡ 1 8, whcrcin thc lwo or rnorc rnal k cl s att ptÐtcl tts or

polypcptldcs crrcodcd by lwo or r¡ro,c osnccr gcncs, o:)cogcncs, tnmor .supplcs.çot gcnc.l ot:

combi¡rntrons thcrcof.

22. Â ntctltod lot dragnosing thc prcscr)cc of ¡ ouncer ccll in rt individu¡l

comltrrsirrg thc slels of:

obtairung a Iìrst cxprtssion prufilc fmm a blood phagocytic ccll lol¡ on irrdivrdurl;

ot'taining ¿ tccond cxprcssion profilc l'rorn t blood non-phrrgocyt:c ccll frotn thc

in<liv¡durl;

ligand that binds to a molecular receptor expressed on the plasma membranes of WBC
populations,             One or more markers of a condition differentially expressed between
phagoeytie cells and nonphagooytie cells from a common source.     52. one or more markers
of a condition differentially expressed between phagocytie cells having a DNA content of 2o
and phagocytie cells having a DNA content of greater than 2n from a common source.      53.
The one or more markers of claim Si or 52 being DNA, RNA, atieroRNA, protein, lipid, or
carbohydrate or combinations thereof.      54. The one or more markers of claims 51 or 52
wherein the pbagocytic cells are neutrophils, macrophages, monocytes, dendritic cells or
foam cells or combinations thereof.  68 
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cornp2l t)g LhL' Jir.st and sccond cxplcssion prcfilcs;

idcnhfyin¡ thc prcscucc of o círcularrrrg rumor ccll o¡ subccllular lingrncnt thcrcol'

spccrfic lo thc fir'sL cxprrssron p¡ûfilc: aud

rclating thc prcscncc of a oirrulating lumor ccll or' .subccllt¡l¡t fragtrenl thertof to ¡lte

prc,scncc of a cnrrccr ccll i:r tLrc indrvidunl.

21. J'hc method of claim 22, rvhcrcin $u incrcnsc ur thc quårtt¡ly of ¡r nt¿rket irt f he

firsr cxprcssrou profìJc rclnLivc 1o thc sccolrd cxplcssion profilc rnd icalcs thc ¡resenco of <lne

or both ol'n crrcuhling tunror ccll ¿nd ¡r subccltulur lragment thercof

24. 'l'hc nrcthod of claim 23, whcrcin rhc matkcr is sclcctcd frc'rn thc group

consistilg of DNA, RNÂ, protcin, lipítl, carl.:ohydratc rtrttl oornbtntt:oìts lhcr cÍf

25. Thc nrcrho<l o[ cl¿rim 23, whcrctrt lhc llatkc¡' is .sc lccled fiorn the group

con.sislurg of DNÂ, RNA, r¡icroRNA ond c<rmbinatíon$ lltercof cotrcspo:tdittg (o e crnccr

gcnc, ¿rn oncogtrrc, û tunlor supprcssor gcne ot ¿ combinatít¡n thcrcof.

26. l'hc mcthod of clatm 23, wheroin ths Íurkor is rt ¡rtotctn or polypcpli<lc

cncodcd by ¿ ü¿nocr gcnc, 8n ortcogcrtcs, e ltttnor supprcssot' gctlc o[ â combltlation thcttof.

27. Â nrclhod lol díagno.ring lhc J:re¿iencc of a canccl ccll tn an lntlividuaL

conrprising lhc stcps of
isolntirrg a popuJalion olphagocyríc cell.s fmm an individusl;

separating 2n phagocylic cells ftom >2n phugocylío colls;

otf nining u lìrsl expred.\ion prolilc ftorn lhc 2n phngocytrc cclls;

obtaíning R sccond cxprcssion pr olilc frorn thc >2n phagocytic cclls;

c;omparing thc fir'sl ånd sccotrd cxprcssion prol'ilcs;

rdcntifying difforcntíul cxprcssíon ol onc or ntorc marlicrr; sleclfic to the first

cxprt.ssrorr pr ofilc, ond

relnting thc diffcrenli¡l cxprcrsion of lhc onc or moru markccs spccific to lhc lirst

cxprts.sron profilc lo lhc ¡trcsencc of ¿ canccr ccll in rhc irrdividrral.

55. The one or more markers of claim 51 wherein the nonphagocytic cells are T cells, B cells,
null cells, or basophiIs or combinations thereof       56. Proiein profile, DNA profile, RNA
profile. metabolite profile, glyeonle profile, glycoprotein profile, carbohydraie profile, lipoprotein
profile or lipid prOfite specific to blood phagocytie cells compared to blood tionphagocytic cells
from a common sourCe.       57. Protein profile, DNA profile, RNA profile, metabolite profile,
glycorne profile, glycoprotein profile., carbohydrate profile, lipoprotein profile or lipid profile
specific to blood phagocytie cells having a DNA content of greater than 24 compared to blood
phagocytic cells having a DNA content Of 2n from a common source.        58. A kit for
demoting the presence of one or more markers associated with cancer and/or an infectious
agent in a biological sample, wherein the kit comprises a labeled compound or agent for
detecting a marker polypeptide, protein lipid, ofigosaccharide, inRNA, microRNA, or genomic
DNA, and a standard such as a nonphagoeytic cell or a 2n cell to compare the amount of
marker in the sample with the standard, 
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28. 'f'he r¡cthod of claim 27, r'r'ltcrctrt (hc olrc or t¡orc r¡rt*cr.s arc .rclcc(cd fionr

thc g¡orìp oonsislilg olf)NA, RNA, pr oLcin, liprd, cal'bùhydmLc ¡rtld contbit)ntions thcrcoL

?9. Thc mcthod ol cl¡irn 27, whcrcin the o:te ot rTlor? ma¡tcrs art sclcctcd ftnm

thc grorrn consirling of DN1t, RNÀ, rnicroRNA ¿uri combinations Lhcru:f corrcsponrling lo

trvo or more oänoor genes, oncogenc5, 1ì.ìmof ür.rppÍcssol gcncs ot cotnbinnlrons thcrcoL

30. l'hc nrcthorl of clqinr 27, whcrein lhe one or rnorc mitrkcts ttrc p¡otcins or

polypcptidcs cncoded by two o[ r)îort cånccr Bcncs, oncogencò, Lultlor .\upprc¿ì.vJt gsncs of

any cotrbiltatíon thereof

31. Thc nrcthorì of cl¡irn 27, whcrcin lhc l:lood phûgocy1 ic cell is se lcc¡ed from

tl)c grrlup con.si.sl.irrg of a ncutrophil, a macrophagc, I monocyc, ¡r dcndrítíc cell, a foam coll

and any cornbinotion thcrccL

32. l'hc mcthod of clnim 27, rvhcrcrn thc l¡loo<l ¡hogocytíc ccll is isolatcd from

wholc blood, urinc, stool, salivn, lyrr¡h ol cerebros¡inal fluid.

33. 'l'hc rnethod of cl¡irn 32, whorcin ¡ho blood phagocytic ccll is íuolatctl uuing

unl ibo<llcs.

14, 'lhc mcthod ofcÌ irn 32, whcrcln thc blood phagocylic cclf is scparalcd usÍng

onc or urclhocls sclcotc<l from Lhc grcun crrnsísting of fluottsccncc scllvrlcd ccJl sot'ttng,

filtration, gradioncbarcd ccntrifugutiort, clu(ion ortd microflurdics.

35. Thc mcthod of chir¡ 32, rvherein (ho blood phagocytic ccll is scptrttcd t.rsirtg

a ligand thrt binds 1o r molccular rcccptor cxp¡osscd or thc plnsrrra tnctrbtartcs of WIIC

¡roprrhtrons.

36. A mclhorl for d:agnosírtg ll)c prcscncc ofon iufcctíou.s tgenl:n tn indiv:dr¡al

contp:ising thc stcl)$ of

oblsining & first crprcssíon profi)c frorn r blood phagocytic ccll frorn nn indrvidutll
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obtDr)lìg s sccond cxltrcsston l)rofilc froDì a blood nort-ph,tgottltc ccll ltam thc

individuul;

co:nparing thc fir\t irrd .\ccorrd cxnrcssioll p¡ofilcs;

iclcnLrfying díffer¡ntial cxprc.:lion of onc or rttorc rtttrtkc,$ specìfic to the first

cxprcssioD profi1c, ûnd

rclntirlg the diffcrcntinl cxprîssion of thc anc or rnoro mÈrkc$ .spccific to thc litst

exlrt.\$ron J:fofilc to rhc JrfcscDcc ol an inf'cctiorrs sScnt tn thc :ndividutrl.

17. 'l'hc rnclho¡l oIcluím 36, rvhereirt tltc onc or ntorc murkcts urc sclcclcd form

thc grou¡r co,rsistirrg of pathogcn DNA, podrogen llNA, lalhogcn pmtclrL, pathogctL

poly¡e¡ti<le, natlrogcn lipid nnd combinations thcrcoL

38 Thc nrclhod of oluirn 3ú, wltcrtin thc ínfccrious agcnt is scJcclcd froln thc

grorr¡> consisting of a ví::rrs, a brc(crirru, a fuugus, a potzsilc on<l an irt feclious pmteín,

39. A mcthorl fol idcnlifoing an infectiout agent-.spccific slgnaturc in nn tnfcctcd

individual comprlning thc stcps ot
oblaining r firui exprcssron prufilc fn¡m n blood plt$gocylic ccll fior¡ nn rnfcclc<l

irrdìvidual;

obtrinírrg a sccort<l cxptts.siotr profilc fronr a blood nou-phagocfíc ccll from ¡hc

in fcc(cd índíviclual;

comparing thc firrt rnd sccorrd cxpr cssion profíles,

iclcntr foirrg diffe:tn¡al ex¡ession of two or mott rnatkcrs spooílìc 1o Lho lirrL

cxprcssion prolilc; and

rclîtíng the dlllbrcntial cxprcssion ol' lhc \vo ot tnotc lnarkcrs spccific to nn

irrlcctious agcnl-spccilìc sigunhrrc in lhc r:rlcctccl ilrdividunl.

40. 'l'hc rrc¡l¡od of clairn -39, rvhcrtin lltc trvo or mtlru mat'kcr.r ¡rc selccled lomt

lhc group co:tsisting of pathogen DNA, pathogcn RNA, pnthogen ptl.lleín, p?rthogcn

polypcptidc, palhogcn lipíd and combinalions thorool
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41. 'l'hc nlcthod ol clqiln 39, .¡4lercin thc infcctious ugcnl ts sclccLcd fro¡n thc

glnun oonsísríng of ¿ v,rus, a bactcrium, t fttngr,ts, { pLlr¿stlc ancl nn itrfcc(ious ptotcilt.

42. A rncthod lol riírrgnosing thc nrcscr)cc ol an infectíous ågcnt in arl irrdivldual

cornp:i.srrg thc slcps of
obtr¡i,rirlg o lirst cxptcssion profTlo from u l¡locrd ph¿gocytic ccll lìonl nn ín<fivi<ltrol,

obLai:ríng a $cc¡nd cxprcssion prolÌ lc finnr t bloocl rron-phogocytic ocJl from thc

rntlivi¡lual,

comlrr:ng thc fi:lit un<l .sccond exprcsson profrlc,s,

idcntil-vtrtg thc prcscncc oi e ciroulating tumor cell or subccllular frogtncnl thcrr;of

.t¡recr fic to the fir.!1 exprcnsron prohlc; and

rclating thc presonce olr círculrrrrrg turnor cc)l or subccth¡lor' fingmcnt thcrcof to thc

prcscucc of an irrfcclious agcnl ín thc indívidual.

41 A nrclhod lor díagnosing the Jrrc.scrrcc of rn irfcolious agcnl itr arr intlivldual

comprrsing thc srcps of:

ír'olating a population of phagocylic cclls from a:r inrlivídual;

scparaling 2n phagoc¡ic rrclls frum >2n phrgocylrc cclJs;

obtaínirrg a Iirst cxprcsston profilc fitnr thc 2n phagocytic cclls;

oblåinirrg a.secoud cxprcssion profilc lìorn thc >2n phagocy'tic cell.s¡

cornparing tho ñrst ond sccond exJrression profi lcs,

rtlcntifying drlfcrerrtinl cxprcssion of one or r¡orc markcrs spccifio (o thc firsl

cxprcssion profi lc; ortcl

rclaring lhc diffcrcnlisl cxprcssion ol thc <¡nc or rnorc :narkcr:i s¡rccífic to thc fir.st

expressiorì profilc to fhc prcscrlcc ol nn infcctíor¡s ngcnt irr thc i0dividual.

44. Thc nrc(hod ofclainr 43, rvhcrcír lho one or morc murkcls ¡rc sclected forl¡

lhc group consisting ol pathogcrt DNÂ, pathogcn RNA, patllogcrl plÐlcln, ps lhogcn

polypcplidc, l)tthogerl lilrid nnd combinations thcrcof.

45. 'f'hs msthod of clsìm 43, whcrcitt thc infcctíorrs ngcnt is sclcctcd from thc

group consistrng of l virrrs, ¿ì btctcr iultl, a fr.rrtgtrs, a patasitc an<l an infectious prctciIt.



46. Tltc Incthod of clarm 4J,u'hcrc:n tltc blootL pltalroc¡'Lrc cclL ts scLcr:lcd fìont

lhc Sfoup cùrì.\¡slir4. of'a ncr:tro¡rhLl, a nracro¡rha¿c. 8 ¡ìv)v)cytc. r dcnd¡rric ccll. a fo,tm ccll

and any conrbinat/otl LhcrcoL

47. l'h(' nìcthod of cl,ìrrr 43, rvhcrcin thq blood pJragocyt:c cctl is lsolalcd fLoot

s'hotc bLoo<'j, ur:r)c, .Jtool. snlir,r. IyrrrJrh o: ccrcbr ospinal flurrl

4ll 'l'l¡c lrctllod o[ clar¡ì] 4 ?. 'vhct cr n f he blood ¡$a¡¡ocytic ct'l1 rs rsolrtcd usin¿¡

anLibodres

49 'l'bc rncthod of clarrn 4 7, whcrcin tltc bLood phagocfl:c cell ls .çcp{tra(c(L u.sirlg

oñe or' rhcthods .$elecrcrl ftotn rLìc g¡oulì cettsi.\linÂ of fìuore.rcencc acttvaLcd ccJL sotlirr¡¡,

fìllrztion, gradicn(.bsscd ccntrifugetron, clurion and microflui<Jrcs.

50 'l'l:c nrctl:od ofclarnr 47. whcrc:n lhc bJr>ori plragocytic ccll ir $cpar?lcd u.srng

â kgftnd Llurl l:rtds lo a rnolccular rrcspLor cxpr cs.scd ort tltc ¡)Lttsn)a mcr¡brlrlc.\ ol WfX;

¡ropu lofrons.

.5 I . Onc or morc rnat'kcr s of a condition dr ffcr c:runlly ex¡r: essc<i bc{wccn

pltagoc¡rc ccils îud nonphagoc:yr ir: ct'lls lìr.¡:rr ì colnmotì $out ce.

52 ()nc ol uro¡r: :¡arkcrs ol' ¿ r:on<litio¡r diflercntia)ly cxprc.sscd belwcen

phsgocytic cells havrug .r I)NA coulcnt cl ?.n arrd phagocytic cells having a DNA conrent

of ¿rcatcr thln 2tr frorn r cornuo)l sout cc.

.53 lJtc one or nrorc nrarkcn of clalnr .ì I or' 52 bcrng DN^, lì,Nr\, rtucroRNA,

prolein, lq:ici, or carùohy<ftntc o:: ccr:n[>::ration.s thereo[.

54. I'ire r¡nc or ¡nort :râ:'ker s of c larnr.s .5 I ol' .52 wlrc.r cílr (lrc phngocytic ccll.i

are neulrqlltrl.s, rrract ol)l¡ä¡cs, rrx))rocyLe.s, de:lh'r(ic cells or loaln cells ol co¡nblnaut¡ns

1h cn¡c' f.
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.5.5 'llrc onc ol r)rotc nìntkctr ol'cla::n J I whcrcr:r lhc :ro:r¡rJragocy:c ccll.s nrc 'l

ccllr, [ì ctlls, null celfs, or [ra.roplrrls ol collbinatLor:s tLrcrcof]

5() l'r r.rtcirr ¡nrfilc, DNA pr ofile, llN À ¡rr olìle, rtìctabo l¡rc p,þlì lc, glyc.o)nc

profilc, Slycopfotern profìlc, caJ'bohydrîtc prolilc, Jipo¡rrotcir: ¡r:rrfilc trr li¡rirl profilc

spccllìc 1o LrloocJ ¡lragocyLrc cclls com¡arcd lo blc'od rronphn¡3ocytLc cclls lìïm a corrun<¡n

.50Ut CC-

57. llotc:u ¡>rolìlc, I)NA prtfilc., RNÂ ¡rnrhle, n)ctäbolrto ¡rrolilc, glycorne

pt c.rlìlc, glyco¡rrofciu profilc, carboh-vdr arc pt of¡lc, ¡û)opla(cin ¡rr olilc ot f lpid plùl¡lu

sllecrl¡c t() bloo<i phrgocltrc cclls havitrg a l)NA cotlrenl ol' ßt eãte). rharr 2rr corrr¡larcd to

t'lood phagoc¡ic cells hnvirrg a L)NA contcnt ol'2n lì0tì) a ccrnìr)ron .5ourrc.

58 Â kit for <lctccling llìc l)lrscrrcc of'on('or morc nì.rrhcrs assocrdtcd lry¡(h

cn¡tcct ¿urUo¡ al rnftctiou$ agent ¡n a biolo3ical .sanrplc, rvLrcrcilr thc kil cont¡trrscs a

lnbcled conr¡rour(l or âgc¡t¿ lol detcctirrg a nlorlcr' polypcptidc, prrctc¡n hp¡d,

oltgoracchar idc, rrrRNrl, n:icrnllNA, or ¡¡,euornic DNA, arrd a stûltdat(l such as a uou.

Itrsgocylrc ccll crl' a 2rr cell to colrtl)â:€ the ântou,tt of tnntkcr rn thc salnplc \rtth l¡tc

slandard-


